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LLU Latvijas Lauksaimniecibas universitate
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EDI Elektronikas un datorzinatnu institits

TTL Tranzistora-tranzistora logika (vadibas signals)
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GNSS Globala navigacijas satelitu sist€éma

GPS Globala pozicion€Sanas sistéma

RTK Real-time kinematic (Reallaika kinematika)

PCB Iespiedshémas plate (Printed Circuit Board)

AE Augu attistibas etaps




Projekta apraksts un sasniedzamais merkis

Nezales ir viens no bitiskakajiem faktoriem, kas samazina razu un palielina raZoSanas
izmaksas augkopiba, it seviski darzenu, ogu un garSaugu audz&Sana izmantojot biologiskas
metodes. Manuala nezalu ravéSana ar1 biitiski samazina saimniecibas ekonomisko efektivitati
un padara razoSanu atkarigu no svarstibam darbaspeka tirgi.

Lai arT tirgti ir pieejamas tehnologijas, kas dal&ji risina nezalu problému (piem., augsnes
sagatavoSana, starpvagu kultivéSana), tehnologijas nezalu ierobezoSanai tuvu kultiraugam
joprojam ir izstrades stadija ari citas valstis, tadeél pamata tiek izmantota kimiska nezalu
ierobeZo8ana - izmantojot pesticidus, bet biologiskajas saimniecibas - roku darbs. Ipasi aktuali
tas ir kultiraugiem, kas slikti konkur€ ar nezalém un ir jutigi pret mehaniz€tu apstradi (piem.,
burkani, bietes, redisi). Lai uzlabotu kultirauga konkurenci ar nezalém agras attistibas stadijas
var veikt diedz€Sana substrata un uz lauka izstadit déstus. Tas gan ir piemérots tikai atseviskiem
kultiraugiem wun ir saistits ar papildus roku darbu. Lidzigi ir ar mul¢€jamo materialu
izmantoSanu (piem., pléves, biomasa) — §1 metode ir piemérotas tikai dalai no kultiraugiem.

Biologiskajas saimniecibas roku darba aizvietoSana un razoSanas mehanizacija dotu
butisku ieguldiju razoSanas attistibai savukart saimniecibas, kas izmanto pesticidus biitu
iesp&jams samazinat to lietojumu, kas ir 1paSi aktuali Sobrid, kad ES politika ir vérsta uz
pesticidu apjoma samazinasanu un to izraisito veselibas risku samazinaSanu.

Projekta merkis: izstradat nezalu ierobeZoSanas iekartu, kas sp&j autonomi parvietoties pa
lauku, identific€t nezales un atskirt tas no kultirauga, ka ar izmantojot augstas energijas lazera
vai precizi pozicionéta mehaniska agregata palidzibu, iznicinat nezali vai butiski traucet tas
turpmako augSanu.

Projekta planotie rezultati:

. projekta ietvaros tiks izstradata jauna augsti tehnologiska iekarta;

. tiks sagatavotas 3 popularas publikacijas nozares izdevumos;

. tiks sagatavotas 2 zinatniskas publikacijas starptautiskos izdevumos;
. projekta otraja gada izstradata iekarta tiks prezent€ta 3 lauku dienas.



Projekta iesaistito partneru uzdevumi un atbildibas jomas

Projekta TstenoSana iesaistiti seSi partneri, kuriem tika paredzé&ti uzdevumi atbilstosi to
kompetencei un ieprieks€jai pieredzei. Projekta kop€jo vadibu veica LLU Augu aizsardzibas
zinatniskais institiits ~Agrihorts’, un katrs no partneriem planoja un realiz&ja savas aktivitates
atbilstoSi kop€jam projekta planam. Zemak uzskaititi galvenie projekta ietvaros paveiktie
uzdevumu bloki katram partnerim.

LLU Augu aizsardzibas zinatniskais institiits ~Agrihorts’

Agrihorts veica augu audzeSanu siltumnicas apstaklos, fotografiju uznemsanu gan uz
lauka, gan siltumnica audz&tajiem augiem, att€lu apstrade un anot€Sanu. Sadarbiba Tehnisko
fakultati veikti augu apstrades ar lazeru eksperimenti. Sadarbiba ar EDI veikti robota
navigacijas sisteémas testi. Agrihorts nodroSindja informacijas apmainu un aktivitasu
koordingSanu partneru starpa. Kopa ar pargjiem partneriem veikta iekartas atseviSko modulu
un prototipa testéSanu laboratorijas un lauka apstaklos.

LLU Tehniska fakultate

Tehniska fakultate veica mehanisko un elektronisko dalu izstradi, ras€Sanu un
izgatavoSanu, taja skaitd metala detalu metinaSanu un elektronisko iespiedshému lodéSanu.
Veikta centralas vadibas un izpildmehanismu iegulta programmeésana, lietotaja saskarnes
izveide prototipa vadiSanai ar plansetes palidzibu. Izgatavots lazera iedarbibas novertéSanas
stends uz roborokas manipulatora UR10 bazes. Sadarbiba ar EDI veikta navigacijas iekartu
testéSana.

Elektronikas un datorzinatnu institats (EDI)

EDI veica attelu anoteSanas rika izstradi, augu atpaziSanas algoritmu izstradi un
konvoliiciju neironu tiklu apmacibu, navigacijas algoritmu izstradi, ka ar1 atseviSko
programmatiiras bloku kopé&jas komunikacijas ietvara izveidi. Sadarbiba ar Agrihortu un
Tehnisko fakultati veikta navigacijas iekartu test€Sana. Sadarbiba ar Agrihortu veikta dazadu
atpaziSanas algoritma versiju test€Sana.

SIA “Lejasvagalu darzs”

Saimnieciba nodroSindja nepiecieSamas platibas ar kirbju un cukini augiem agras
attistibas stadijas. Tika veikta nepiecieSama augsnes apstrade un sagatavoSana s€jai un
kultiiraugu s€ja, veicot to atkartoti vairakas reizes sezona. Péc Agrihorta noradijumiem tika
veikta mehaniska vai manuala nezalu ierobeZoSana. Saimnieciba ari veica kultiraugu
fotograféSanu, izmantojot sagatavoto aprikojumu. Kopa ar par€jiem partneriem veikta
prototipa novértéSana lauka apstaklos un rekomendaciju snieg§ana uzlabojumiem.

J. Lipska saimnieciba “Absoliits Ed”

Saimnieciba nodroSinaja nepiecieSamas platibas ar rutku un redisu augiem agras
attistibas stadijas. Tika veikta nepiecieSama augsnes apstrade un sagatavoSana s€jai un
kultiiraugu s€ja, veicot to atkartoti vairakas reizes sezona. Péc Agrihorta noradijumiem tika
veikta mehaniska vai manuala nezalu ierobeZoSana. Saimnieciba ari veica kultiraugu



fotograféSanu, izmantojot sagatavoto aprikojumu. Kopa ar par€jiem partneriem veikta
prototipa novértéSana lauka apstaklos un rekomendaciju snieg§ana uzlabojumiem.

ZS “Atvases

Saimnieciba nodroSindja nepiecieSamas platibas ar bieSu un burkanu augiem agras
attistibas stadijas. Tika veikta nepiecieSama augsnes apstrade un sagatavoSana s€jai un
kultiiraugu s€ja, veicot to atkartoti vairakas reizes sezona. Péc Agrihorta noradijumiem tika
veikta mehaniska vai manuala nezalu ierobeZoSana. Saimnieciba ari veica kultiraugu
fotograféSanu, izmantojot sagatavoto aprikojumu. Kopa ar par€jiem partneriem veikta
prototipa novértéSana lauka apstaklos un rekomendaciju snieg§ana uzlabojumiem.

Papildus augstak uzskaititajam, iekartas atsevisko modulu un prototipa dazadas gatavibas
stadiju testéSana piedalijas visi zinatniskie partneri, katram sniedzot ieguldijumu savas
kompetences sféra. Partneru starpa notika aktiva komunikacija gan divpusgji, gan iesaistoties
vairakiem partneriem, lai risinatu kadu izstrades aspektu. Loti svariga bija zemnieku
saimniecibu iesaiste projekta, jo tika sniegti vertigi noradijumi par prototipa, ka arT atsevisko
komponentu un tehnologiju piemérotibu konkrétas saimniecibas agrotehniskajam prasibam.
Tapat tika sanemta atgriezeniska saite par vajadzigajiem uzlabojumiem fotograféSanas
aprikojumam un fotografiju uznemsanai kopuma.

Pirmaja sezona tika aktivi diskut€ts ar saimniecibam par nepiecieSamajiem tehniskajiem
risingjumiem dazadam kultiraugu sugam, kas talak tika nemts véra prototipa izstrade,
piemeéram, izveidots regul€jamu ritenu atstatums, lai var€tu stradat ar dazadu kulttraugu rindu
atstatumu, ka ar1 izveidots regul&jams ierobeZosanas agregatu augstums, kas lauj stradat gan ar
vagam, gan uz plakana lauka.

Projekta partneru kontaktinformacija:

* LLU Augu aizsardzibas zinatniskais institiits ~Agrihorts’, Janis JaSko, janis.jasko@Ilu.lv
e LLU Tehniska fakultate, Vitalijs Osadcuks, vitalijs.osadcuks @llu.lv

* Elektronikas un datorzinatnu instittits, Kaspars Sudars, sudars @edi.lv

* SIA “Lejasvagalu darzs”, Sanita Vike, sanita.vike @inbox.lv

 J. Lipska saimnieciba “Absoliits Ed”, Juris Lipskis, aimx @tvnet.lv

* 7S “Atvases”, Andris Mangulis, andris.mangulis @inbox.lv



1. Iekartas mobilas platformas un nezalu iznicinaSanas mehanisko
dalu projektéSana un konstruésana

Nezalu ierobeZoSanas iekarta projektéta ka autonoma, pasbraucosa iekarta, kas izstradata
ar salidzinoS$i kompaktiem izmeériem. lekartas konstrukcija veidota ta, lai to varétu erti pielagot
vajadzigajam dobes platumam. Lai nodro$inatu labu pargajamibu un vadamibu, izveidota visu
ritenu neatkariga piedzina, t.i. katru riteni piedzen savs elektromotors. Piedzinas mehanisms
izveidots noslégts, lai nepielautu apkartgjas vides (lietus, puteklu utt.) noklGiSanu uz piedzinas
elementiem.

Projekta laika sakotngjie pétijumi, augu paraugu fotograféSana veikta uz jau ieprieks
LLU izstradatas robotiz€tas platformas. Tomér apzinot potencialas pilnveidoSanas iespg€jas,
sakotngjas platformas vieta uzprojekteta un izveidota jauna platforma, kura talak aprikota ar
visiem nepiecieSamajiem elementiem nezalu atpaziSanas un ierobeZoSanas funkciju veikSanai.

1.1.  Sakotngjas platformas apraksts

Sanu piedzinas bloki

Vidus ramis

Akumulatoru baterijas un
vadibas elektrokomponentes

1. att. Sakotngjas platformas kopskats

Sakotngjas platformas konstrukcijas pamata bija divi neatkarigi sanu piedzinas bloki, kas
sava starpa sastiprinati ar metala konstrukcijas rami. Pie metala konstrukcijas ramja pieskriivéts
nodalijums platformas akumulatora bateriju un elektrovadibas elementu nostiprinasanai.

Platformas sanu bloku pamata ir no metala izgatavots korpuss, kura ievietoti visi
piedzinas parvada elementi. Korpusa iegultnotas divas asis, uz kuram stiprinas piedzinas riteni,
savukart korpusa augSdala ir izveidotas vietas piedzinas elektromotoru nostiprinasanai.



Riteni

Piedzinas elektromotori
. Metala konstrukcijas korpuss

2. att. Sanu bloki

Katra ritenu piedzina tiek nodroSinata ar k&édes parvadu no sava lidzstravas
elektromotora. Elektromotori, savukart nekustigi pieskriivéti sanu bloku korpusam. Ritenu asis
divos lodiSu gultnos iegultnoti speciali izveidotos gultnu korpusos.
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3. att. Sanu bloka konstrukcija: 1 — Sanu bloku pamatne; 2 — Elektromotori ar
reduktoriem; 3 — Pamatnu stiprindjuma elementi; 4 — Apvalki; 5 — Piedzinas k&des; 6 —
Liela piedzinas zvaigznite; 7 — Maza piedzinas zvaigznite; 8 — Rotacijas atruma sensori;
9 — Apgriezienu zobu disks; 10 — K&Zu spriegotajmehanisms; 11 — BremZu mehanisms;
12 — Piedzinas ass.

Analizgjot platformas izmantoSanas, ka arT apkopes un remonta iesp&jas, noteiktas
vairakas konstrukcijas uzlaboSanas iesp€jas, kas arl iestradatas nakamaja platformas
konstrukcija. Galvenas §1s konstrukcijas nepilnibas noteiktas sekojoSos elementos.

Pirmkart kédes spriegoSanas iesp&jas. Ka zinams, ekspluatacijas laika k&de var stiepties,
kas izsauc nepiecieSamibu periodiski parbaudit kédes spriegojumu, ka ar1 nepiecieSamibas
gadijuma, to nospriegot. Saja konstrukcija izveidots spriego$anas mehanisms sanu bloku
iekSpusé ar salidzinoSi neértu piekltSanas iesp&ju. Tapat korekta spriegoSanas mehanisma
izveide paredz, ka kéde tiek spriegota taja kédes posma, kas nav noslogots. Tomeér S§is
platformas konstrukcija paredz&ta braukSanai abos virzienos, 11dz ar to, atkariba no braukSanas
virziena tiks nospriegots viens vai otrs kédes posms. Ar esoSo k&des spriegoSanas mehanismu,
tika méginats nodrosinat korektu kédes spriegojumu neatkarigi no platformas braukSanas
virziena, tomér platformas virziena maina izsauca spriegosanas mehanisma parvietoSanos ar
troksni. Nakamaja platformas versija Sis spriegoSanas mehanisms tiks aizstats ar pavisam
savadaku spriegosanas konstrukciju.



BremZzu mehanisms. Saja platformas konstrukcija bija izstradats lentu bremZu
mehanisms, tomér sakotn&ja platformas ekspluatacija paradija, ka bremZu mehanismam nav
butiskas lomas. Sakara ar to, ka izvéleti elektromotori ar reduktoriem, tad platformas kustiba
bez elektromotoru piedzinas ir apgriitinoSa. Elektromotori ar reduktoriem praktiski nobremze
platformu, un tas ir pietiekoSi, lai platformu noturétu vajadzigaja vieta pat uz nelieliem
slipumiem. Tadel nakamaja platformas versija bremZu mehanismi netiks uzstaditi, tomeér ka
papildus iespéja ta netiek izslegta.

4. att. BremZu mehanisms.

Ritenu grieSanas atruma noteiksana. Ritenu grieSanas atrumu nepiecieSams noteikt,
lai varétu vadit un nodroSinat atbilstoSu elektromotoru jaudu konkrétiem ritenu sakeres
apstakliem. Platformas konstrukcija bija ieplanots, ka riteniem, kam ir labaka sakere, tiks
pievadits lielaks griezes moments, neka tiem, kam ir sliktaka sakere. EsoSa konstrukcija
paredz&ja salidzinoSi dargu apgriezienu dev&ju uzstadiSanu, ka ar1 specialu izcilnu disku
uzstadiSanu uz elektromotora izejosas varpstas. Nakamas versijas platformai, principiali 1
funkcija tiks atstata, tomer konstruktivais izpildijums ir vienkarSots un uzlabots.

Vidusramja konstrukcija. Sakotngja izpildijuma vidusramis izveidots ka neizjaucams,
sametinatu profilu ramis.

5. att. Vidus ramja konstrukcija

Lai $ada izpildijuma izmainitu sanu bloku atstatumu, jeb t.i., lai pielagotu platformu
atSkirigam dobes platumam, nepiecieSams nomainit visu rami. Gadijumos, ja potencialaja
saimnieciba tiek izmantoti dazadi dobes platumi, tas nav €rti no iekartas izmantoSanas
viedokla. ST iemesla d&] jaunas platforma konstruéta ar pavisam atskirigu un daudz &rtaku
iesp&ju izmainit starpvagu attalumu.



Akumulatoru baterijas, centralais vadibas bloks un atseviSku elektromotoru vadibas
bloki novietoti kop€ja kast€ un piestiprinati pie vidusramja.

Elektroniskais vadibas
bloks

Elektromotoru
kontaktspraudni

Vaks

Svina akumulatoru

Korpuss baterijas

6. att. Platformas elektrokomponentes

Saja konstrukcija izmantoti svina skabes akumulatoru baterijas, kas ir salidzinosi 1&ti un
vienkarsi, tomgér, ja apliiko tos no energijas blivuma attieciba pret baterijas masu, tad §is nav
pats piemerotakais variants. Tad€] jaunas konstrukcijas platforma izmantoti LiPO4
akumulatoru baterijas.

Autonomas platformas izpildijums uz projekta sakumu dots sekojosa attéla:

7. att. V1 Platformas izskats uz projekta sakumu

Platformas tehniskie ras€jumi Sai versijai netiks uzraditi, jo jaunas platformas
konstrukcija lielakai dalu elementu ir atSkiriga no §is sakotngjas versijas.

Lai ar esoSo platformu varétu veikt projekta sakotngji ieplanotos eksperimentus, kas
pamata bija augu fotografe€Sana, jeb augu datubazes uznemsana, esosa platforma tika aprikota
ar paligaprikojumu. Tika izveidots korpuss papildus akumulatoru, augu att€lu uznemsanas
datora, sprieguma parveidotaju u.c komponensu novietoSanai, ka arT platformas apaksdala
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izveidota konstrukcija fotograféSanas kameras un papildus apgaismojuma uzstadiSanai. Tapat
platformas priekSpusé izveidots regul€jams stiprinajums priek$gjas kameras novietoSanai.

Papildus aprikojuma izgatavoSana un uzstadiSana paradita sekojoSos attélos:

i
g [

-
=2
s

8. att. Kameras un apgaismojuma stiprinaSanas ramja izveide

mar

9. att. Korpusa izveide papildaprikojuma novietoSanai.

Iekartu salagoSana un kameru testéSana laboratorijas apstaklos paradita sekojosa attela:
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11. att. Sakotngja platforma, kas pielagota kultiiraugu fotograféSanai.

Sadi izskatijas sakotngja platforma, kad ta bija pielagota kultiraugu fotograféSanai. Visas
elektrokomponentes novietotas no atmosféras apstakliem pasargata korpusa. Papildus
uzstaditais akumulators lauj fotograféSanas funkciju, ka ar1 fotografiju saglabasanu nodroSinat
autonomi bez ar€ja sprieguma padeves. Platformas priekSpusé novietota kamera paredzéeta, lai
var uznemt att€lus no vagas, pa kuru tiek braukts, tada veida, dodot iesp€ju pilnveidot vagas
atpazisanas funkciju. Sakotngjas platformas vadiba notika ar distances vadibas pulti, kas Saja
gadijuma bija viedtalrunis ar atbilstoSu aplikaciju. Platformas aprikojuma korpusa tika
uzstadits arT monitors, kas lauka apstaklos lava kontrolét un parraudzit augu fotografiju
uznemsanas procesu.

Sakotngjas platformas noslédzoSaja izmantoSanas posma, tas konstrukcija tika
papildinata ar saules baterijam, papildus energijas iegiiSanai. Sada izpildijuma ievérojami
palielinajas platformas ekspluatacijas laiks bez papildus uzladeSanas.
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12. att. Ar saules energijas paneli aprikota platforma.

1.2.  Mobilas platformas pielago$ana autonomai darbibai un nezalu
ierobezoSanai

Paralgli sakotngjas platformas pilnveidoSanai un izmantoSanai, notika darbs pie uzlabotas
nezalu ierobeZosanas platformas (V2) izstrades. Tika izstradata jaunas konstrukcijas platforma,
kas tapat ka sakotngja platformas versija, sastavéja no diviem patstavigiem sanu blokiem.
Atskiriba no pirmas versijas, $ai platformai, sanu bloki nebija pieskriivéjami pie vidusramja,
bet gan tie sastiprinati ar divam sijam, kas lauj €rti izmainit sanu bloku savstarpgjo atstatumu.

Lai Sadu reguléSanas konstrukciju varétu istenot, tika ieviestas izmainas ar1 paSu sanu
bloku konstrukcijas. Sanu blokos tika ieprojektétas vadotnes platformas sijam. PriekSstatam
sekojoSaja attela paradits jaunas platformas (brauco$as dalas) kopskats, un detalizacija tiks
izklastita aiz tas.
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Sanu bloki o Vadiklas

13. att. Jaunas platformas (V2) braucosas dalas konstrukcija

Ka redzams attela, platformas sanu bloki vairs nav pieskriivéti nemainiga platuma
vidusramim, bet gan nostiprinati uz divam vadiklam. Platformas platumu var viegli pielagot.
Maksimalas platformas platumu nosaka vadiklu garums. Platformas sanu bloku fiksaciju uz
vadiklam nodroSina ar speciali izveidotu kontrgjoSo skriuvju palidzibu, kas iestradatas sanu
blokos. Lidz ar to arT pasu sanu bloku konstrukcija ir ievérojami pamainijusies, salidzinot ar
sakotng&jo V1 versiju.

Vadotnes Montazas / apkopju lika

Ké%u spriego3anas Fiksacijas skraves

konstrukcija

Elektromotori

14. att. Sanu bloku kopskats.
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15. att. Sanu bloka detalizacija: 1. — Sprostgredzens; 2., 23. — Gultnu korpuss; 3. — Ieksgjie

rumbu vaki; 4., 20. — Gultnis; 5. — Bloka ieks¢€jais sans; 6. — Montazas lika; 7 —

Apgriezienu devgja kronsteins; 8 — K&de; 9. — Dzenosais kézrats; 10. — Rumbu vaka
kronsteins; 11. — Dzitais k&zrats; 12. — Dzita k&Zrata rumba; 13. — Elektromotoru
draiveri; 14. — Sanu malu stiprindjuma elementi; 15. — Draiveru kronSteins; 16 —

Elektromotoru vadotnu kronSteins; 17 — Sanu bloka apvalks; 18. — Vadotnes; 19. —

Elektromotoru kronsteini / vadotnes; 24. — Bloka ar€jais sans; 25. — Blivslégs; 26. —

Ritena varpsta; 27.— Ritena rumba; 28. — Ritenis.

No visam ieprieks¢ja att€la redzamajam detalam, ka standartizeti izstradajumi, kuri
atbilstoSi specifikacijai atrasti un iegadati ir: elektromotori ar reduktoriem, abi piedzinas
kezrati, kéde, ka ar1 dazadi standartiz€tie izstradajumi (skriives, uzgrieZni, gultni,
sprostgredzeni, blivslégi, ka ar1 riepas un diski. Pargjas visas sastavdalas ir izprojektétas,
uzras€tas un pasititas izgatavoSanai vai izgatavotas paSa spekiem. Liela dala elementu
atbilstosi ras€jumam izgriezti ar lazergrieSanas panémienu no S235 markas térauda, atseviskas
detalas izgrieztas no DC-01 térauda loksném. Savukart piedzinas varpsta, gultnu korpusi, ritenu
rumbas u.c. elementi izvirpoti no atbilstoSu materialu apaldzelzs stieniem vai biezsienu
caurulém. Piedzinas varpstas materials C45 térauds.

Konstrukcijas izgatavoSanas galvenie etapi ir sekojoSi. Sakotngji visi elementi tiek
uzprojekteti, uzraséti un izveidots kopsalikuma ras€jums, kurd ripigi novertéts detalu
salagojums, atstarpes starp detalam, ka ar1 dazadu simetrijas asu un plaknu savstarp&jais
novietojums. Kopsalikuma ras€juma visas detalas tiek izvietotas un saliktas tam paredz&tajas
vietas. Atseviski detalu izméri tiek piekorigeti, paredzot dazadas detalu deformacijas,
konstrukcijas sametinasanas laika. Ka arf tiek ievertétas iesp&jamas detalu izmeru izmainas péc
virsmu krasoSanas vai aizsargparklajuma uznesanas.

Talak visas uzrasétas detalas tiek sagrup@tas vairakas dalas:

e Standartiz&tie elementi;
» Lazergjamas detalas
* Virpojamas / fréz€jamas detalas.

Atbilstosi detalu talakas izgatavoSanas prasibam, tiek sagatavoti ras€jumu faili
atbilstoSajos formatos. Piem@ram, ar lazergrieSanu paredzéto detalu izgatavoSanai tiek
sagatavoti DXF formata faili atbilstoSajos skatos. Faila nosaukums tiek atbilstoSi mark&ts. P&c
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faila nosaukuma iespg&jams noteikt kas ta ir par detalu, no kada materiala ta jaizgatavo, cik
biezam jabiit materialam, ka art kads ir izgatavojamo detalu skaits. Ja péc lazergrieSanas detalu
paredzets veél locit, tad papildus DXF formata failam, katrai detalai vél izstrada ras€jumu, kura
noradita galvena informacija, kas attiecas uz detalu lociSanu. Parasti $adu informaciju detalu
izgatavotajam iesniedz PDF formata failos. Savukart, detalam, kuras tiek izgatavotas
virpoSanas vai frézeSanas cela, tiek izstradats atbilstosa detaliz€juma ras€jums vairakos skatos,
lai p&c ta biitu iesp&jams konkréto detalu izgatavot. Atsevisku detalu ras€jumu vai specifisko
formatu failu atteli paraditi sekojoSos attelos:

DRAWINGS' PR File View Tools Help

s 8 &

Markup _ Layers  Sheets

16. att. DXF formata faila paraugs, péc ka tiek izgatavotas detalas ar lazergrieSanas
panémienu.

Konkréta detala ir sanu bloka iek$€ja mala. Péc §1 faila saturoS$as informacijas ir
iesp&jams noteikt nepiecieSamas griezuma Iinijas, savukart informacija par materiala marku un
biezumu tiek ieklauta nosaukuma, pieméram — “Sans_ieksejais_S355_4 mm_ 2gab”.

LociSanai paredz&to detalu izgatavosanai papildus tiek sagatavots ras€jums ar locisanas
linjjam.

4

s

A

A . A

™ Motora Kontrolieru kronstéir s

17. att. Ras€juma faili detalam, kuras paredzgts locit.
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Apskatot sanu bloku konstrukciju, redzami vél vairaki biitiski konstruktivi uzlabojumi,
salidzinot ar ieprieks€jas versijas platformas konstrukciju. Ta, pieméram, izveidots daudz
praktiskaks un vienkar$aks dzenoSo k&Zu spriegoSanas mehanisms. K&Zu spriegoSana tiek
organizeta parvietojot elektromotorus kopa ar to stiprinasanas kronSteiniem pa specialam
vadvirsmam. Sads tehniskais risinagjums nodrofina daudz vienkar$aku pieklaanu pie
spriegosanas elementiem. Spriegosanu iesp&jams realiz€t no arpuses, lidz ar to nav pat
janoskriivé nekadi vaki. Tapat $ads spriegoSanas pan€miens lauj vienlidz labi platformu
ekspluatét abos braukSanas virzienos.

18. att. K&€Zu spriegoSanas panémiens

Sanu bloki nostiprinati uz divam kvadratcaurules profila biezsienas sijam. STs sijas tiek
izmantotas ar1 visu pargjo elementu stiprinaSanai. Ta, piem€ram, uz sijam tiek nostiprinats
centralais CNC mehanismu atbalsta ramis (skatit att€la).

Lazer mehanisma CNC
atbalsta plakne

Elektronikas kastes
atbalstplakne
Nesosas sijas
Mehaniska nezalu
iznicinasanas
mehanisma
atbalsta plakne

Akumulatoru kronsteini
Nekustiga ramja
sija
Kustiga ramja sija
19. att. CNC mehanismu atbalsta ramis

CNC Mehanismu atbalsta ramis izveidots divdaligs. Viena dala ir nosaciti nekustiga. Ta
tiek nostiprinata uz atbalsta sijam. Uz nekustigas ramja dalas izveidota 1azera mehanisma CNC
atbalsta plakne, kas izgatavota no 10 mm biezas térauda loksnes. Uz §is atbalsta plaknes tiek
stiprinats CNC mehanisms, kas nodrosina nezalu iznicinaSanas lazera kustibu trijas plaknés.
Atbalsta plakne nodroSina stabilu pamatni, pie ka pieskrivet CNC mehanismu.
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Atbalsta ramja otra dala izveidota kustiga, jeb sagazama uz augSu. Uz §is ramja dalas
pieskriivéta mehaniska nezalu iznicinaSanas CNC mehanisma atbalsta plakne. Ramja prieksgja
dala izveidota sagaZzama uz augSu ta iemesla del, lai iekartas transportéSanas laika iesp&jams
iegiit kompaktakus platformas izmérus.

Tapat pie nekustigda ramja piestiprinats ari ramis akumulatoru bateriju, ka ari
elektroniskas vadibas elementu kastes nostiprinaSanai. Nezalu iznicinaSanas robota platformai
ir uzstaditi divi atseviSki akumulatoru bloki. Abi bloki novietoti viens pie otra un robota
platformas viena pusé. Katra akumulatoru baterijas bloka ir ievietotas virkné slégtas astonas
akumulatoru Suinas jeb divi komplekti pa 4 Stnam. Katra komplekta nominalais spriegums 12
V un ietilpiba 100 Ah. Ta ka Siinas saslégtas virkng, tad kop€jais katra akumulatora bloka
nominalais spriegums ir 24 V un ietilpiba 100 Ah.

Abi akumulatoru bateriju bloki novietoti platformas viena pusé. Sads izvietojums izvéléts
tadel, lai lidzsvarotu slodzi uz platformas riteniem, jo platformas otra pusé novietots CNC
mehanisms ar mehanisko nezalu iznicinataju. Katrs akumulatoru bloks darbina savu sistému,
ta, pieméram, viens akumulatoru bloks paredzets platformas piedzinas mehanisma
darbinaSanai, t.i. elektromotoru, motoru draiveru un centrala vadibas bloka darbinasanai.
Savukart otrs akumulatoru bloks nodroSina elektroapgadi CNC mehanismiem, to draiveriem,
lazera nezalu iznicinasanas iekartas darbibai, ka art kultiiraugu atpazingja vadibas elementu
darbibai.

Akumulatoru bateriju bloki

20. att. Akumulatoru bateriju bloku novietojums uz robota platformas.

Katrs akumulatoru bloks ir atseviSski nonemams, ka ar1 to var atseviSki atvienot no
elektrokedes. Ar1 akumulatoru uzlade notiek atseviski pa akumulatoru blokiem, lietojot ar&ji
pieslédzamu 24 V lidzstravas impulsu ladetaju.
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Vaks

LiFePO4 akumulatoru
bateriju Stinas

Akumulatoru kastes
korpuss

21. att. Akumulatora bateriju bloka sastavdalas

Akumulatoru bateriju 1adétajs paradits sekojosa attela. Ladetajs ir piesledzams 220 V
tiklam un atseviSki katram akumulatoru baterijas blokam.

22. Att. Akumulatoru bateriju ladétajs POW 24V 20A -D1

Péc tehniskas specifikacijas Sis ladetajs paredzets konkréta akumulatora veida ladéSanai
un ladéSanas spriegums atbilst akumulatoru bloka nominalajam spriegumam. Akumulatora
ladetajs nav piestiprinats robota platformai, bet gan tas atrodas robota platformas paredzétaja
ladesanas vieta. Tada veida nav nepiecieSamiba visu darba laiku vadat 11dzi lieku smagumu,
kuru faktiski izmanto tikai 1adéSanas laika.

19



Elektrovadibas komponensu korpuss

GPS antena

Datu parraides un
uztversanas ierices

23. Att. Elektrovadibas komponensu kaste

Virs akumulatoru bateriju blokiem izveidots ramis elektrovadibas kastes stiprinasanai.
Par elektrovadibas kasti izmantota standarta elektroinstalacijas kaste. Saja kasté ievietoti gan
sprieguma parveidotaji, gan CNC mehanismu visu seSu motoru draiveri, gan dators, kas atbild
par kultiiraugu atpaziSanu un CNC mehanismu vadiSanu, gan ar1 platformas sanu bloku centrala
vadibas plate, kas dod signalus uz motoru draiveriem. Robota platformas ieslégSanai uz
elektrovadibas kastes novietotas tris pogas.
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L
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24. att. Robota platformas ieslégSanas pogas

Atseviska poga izveidota lazera nezalu iznicinaSanas mehanisma elektroapgadei, jeb ka
drosibas elements, lai iekartas demonstréSanas laika biitu iesp€ja atslégt iekartas lazeri. Otra
poga padod spriegumu uz CNC mehanismiem un to vadibas draiveriem. Savukart, tresa poga,
kas izveidota ka droSibas poga, paredz€ta sprieguma padevei un atslégSanai no piedzinas
elementiem — elektromotoriem. Sistémas kltimes vai nesankcionétu darbibu gadijuma,
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iesp&jams nospiest So pogu un iekarta automatiski apstajas. Prasiba péc $sada droSibas elementa
ir jebkuram autonomam pasgaj&j mehanismam.

Pie elektrovadibas kastes (no arpuses) piemont€ti ar ruteri un viena no GPS antenam.
Elementu pievienoSana kastes arpusei vairak saistits ar parraidito signalu labaku uztverSanu un
parraidi.

Bez GPS antenas, kas uzmontéta uz elektrovadibas kastes, robota platformai uzstadita

vel viena GPS antena. Divu antenu novietojums uz platformas, lauj precizak pozicionét
platformu daba.

Iekartas projektéSanas nosléguma, tika izstradats parsegs, kas paredzéets iekartas darbigo
dalu aizsargasanai no nelabvéligiem apkartgjas vides faktoriem.

Parsega ramja konstrukcija

Kompozitmateriala parsegs

25. att. Iekartas kopskats ar parsega elementiem.

Iekartas parsegu veido nonemama metala ramja konstrukcija, pie ka vidusdala
pieskruvets atbilstoSas formas kompozitmateriala parsegs. Robota platformas prieks€ja un
aizmugurgja dala paredzets parsegt ar elastigu parsegu, lai to var€tu erti salocit briZos, kad
jatiek pie vadibas elementiem vai izpildmehanismiem.

Robota platformas elektrobarosanas sistéma

Robota elementu energijas avots ir akumulatori. Robota tiek izmantota industrija plasi
izmantota nominali 24V DC zemsprieguma baroSanas sist€ema. Uz robota izveidotas divu veidu
atdalitas baroSanas sist€mas ar kimiskajiem akumulatoriem LiFePO4. Viens no akumulatoru
blokiem atbild par CNC vadibu un augsta ITmena vadibas sist€émas energijas apgadi skatit
zemak atrodamaja shéma 26. attela.
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26. attels Augsta limena vadibas energijas apgades shéma

Energijas apgades sléguma ieklauta stravas aizsardziba ar 100A droSinataju. Papildus ar
fiks€joSo ieslegSanas/izsleégSanas pogu vadot releju, ir iesp€ja atvienot elektrisko k&di, vadibas
elementiem. Kontrolei vai elektrobaroSana ir ieslégta vai izslégta pievienota statusa lampa.
Ritosas dalas nodro$inasanai ar elektroapgadi izmatots otrs akumulatoru bloks skatit zemak
atrodamo shému 27.attels.

Robota brauksanas
N barofanas dstémas
Robota braukfanas statusa lampa

barodanas sistimas
leslégdanas poga —( g }_
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Robcta pledzinas pledzinas
centréld vadiba draiveri kreisi draiveri lab&
puse puse

27. attels Ritosas dalas elektroapgades shema.

Lai nesabojatu akumulatorus, stravas k&dé ieslégts 100A droSinatajs. Energijas
pieslégSanai un atslégSanai no rito$as dalas elementiem un akumulatoru blokiem, tiek
izmantots relejs. Ritosas dalas elementos ieklaujas robota divu pusu motoru bloku motori un
robota centralais vadibas bloks. Austa Iimena vadibas elementos tiek ieklauts invertors, dators,
lazers, apgaismojums, tikla marSrutizétaji un mehaniskais nezalu ierobeZotajs. So elementu
sléguma shému var apliikot zemak redzamaja 28. attéla.
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28. attels Augsta Iimena vadibas elementu sléguma shéma

Robotizetas platformas piedzinas motoru vadiba

LLU Tehniskas fakultates riciba esosa lauksaimniecibas robotizéta platforma piedzinai
izmanto suku Iidzstravas motorus ar atvertas ké€des impulsa platuma modulacijas vadibu un
bija originali paredzéta vadibai tikai ar operatora pulti. Operators var vizuali novertét robota
gaitu un sakeres zuSanas gadijuma uz vienas puses riteniem iesp&jams manuali pieregulét
padoto jaudu.

Projekta ietvaros ir nepiecieSama precizaka automatiska vadiba, kas nodroSina ritenu
rotaciju ar uzdoto atrumu, kad augstaka limena vadiba, kas pienem I€mumus par robota
kustibas traektoriju vaga vai starp darba/stavvietas objektiem un var palauties, ka kustiba bus
tada, kada ir uzdota piedzinas motoru vadibas kontrolleriem. Lai to nodroSinatu, motoru
vadibas kontrolleri tika papildinati ar divam atgriezeniskam sait€m: stravas sensoru un
apgriezienu sensoru no ritena. Stravas sensors ir bezkontakta Holla tipa (mikroshéma ACHS-
7123-000E) un magnetorezistivais sensors (mikroshema TLE5012B), kur§ nosaka uz motora
ass nostiprinata magnéta lenki, méra lenkisko atrumu un dod iesp€ju noteikt pasreizgjos ritena
apgriezienus.

Programma tika izveidoti abu sensoru interfeisi (analogciparu parveidotajs stravas
sensora sprieguma izejai) un SPI interfeiss magnetorezistivajam ass lenka sensoram, ka art
pievienotas klat PID vadibas cilpas. Motora vadibas bloka konceptuala shéma dota 29. att.
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29. att. Motora vadibas bloka konceptuala shéma

1.3.  Nezalu ierobeZoSanas mehaniskais un lazera agregats

Nakama svariga komponente, kas projektéta un uzstadita uz robota platformas ir nezalu
ierobezosanas jeb iznicinaSanas izpildelementu vadibas mehanismi. Nezalu ierobeZoSanas
mehaniska agregata un lazera pozicion€Sanai tika izveértéti dazadi manipulatori: vairaku
brivibas asu robotiskas rokas, delta robotiskas rokas, scara manipulatori un 3 asu mehanisms
ar linearam sliedem un katraa kustiga elementa neatkarigu piedzinu (CNC). Lai art citi
manipulatori var sasniegt biitiski lielaku atrumu (piem., scara robotiskas rokas), vai spgj veikt
sarezgitakas kustibas (piem., vairaku brivibas asu robotiskas rokas), CNC mehanisms tika
izvelets, jo apvieno vairakas bitiskas Tpasibas:

* pieejama cena;

e puteklu un mitruma dross;

e vienkarSa mérogoSana nakamajam robota versijam,;
» pietiekosi liels sasniedzamais laukums.

Ta ka robota platformai projekta tika izvirzita prasiba nodro$inat nezalu iznicinasanu gan
ar lazeru, gan mehanisku izpildmehanismu, tad ar1 uz platformas tika ieprojekteti un uzstaditi
divi neatkarigi CNC mehanismi (skatit att€la).
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Mehaniska nezalu iznicinataja
vadibas CNC mehanisms

Lazera vadibas
CNC mehanisms

30. att. CNC mehanismu izvietojums uz platformas.

Konkrétas konfiguracijas CNC mehanismu izvéli iespaidoja sekojosi faktori:

* NepiecieSamais darba izpildmehanismu darbibas laukums, kas katram nezalu
iznicinaSanas panémienam ir nedaudz atSkirigs. Ta, ka ar lazera iznicinataju
paredzéts darboties tuvak augam, tad S§1 mehanisma darbibas laukums ir
salidzinosi mazaks par mehaniska nezalu iznicinataja darbibas laukumu.

* JerobeZota vieta starp robota sanu blokiem. Ta ka starpritenu attalums ir noteikts
un tas ir atkarigs no vagu platuma, tad ari attalums starp dzenoSajiem sanu
blokiem ir ierobezots. Izvéloties CNC mehanismus bija nosacijums, ka to aréjiem
gabaritiem jaieklaujas noteiktos izméros. Ipasi ierobeZots laukums bija CNC
mehanismam, kur§ novietojas starp abiem sanu blokiem

* Potencialie vagas un augu augstumi. Art Sis faktors nosaka to cik augstu bus
jauzstada CNC mehanisms un cik lielam jabiit vertikalas ass parvietojumam.

Konstruktivi abi CNC mehanismi nostiprinati uz speciali izveidotam biezsienu atbalsta
plakném. Sadas atbalsta plaknes izveidotas, lai platformas parvietoSanas laika pa nelidzenu
virsmu, nenotiktu CNC mehanisma $kiebSanas, kas varétu ietekmét ta funkcion&sanu un ari
resursu.

Abi CNC mehanismi precizi sareguléti un pieskriiveti pie Stm atbalsta plakném, savukart
atbalsta plaknes pieskriivétas pie speciali izveidota CNC mehanisma ramja sijas. Abu CNC
mehanismu uzbiive un darbibas principi ir [1dzigi, bet neliela atSkiriba ir to gabaritizm&ros un
atseviSku piedzinas motoru novietojuma. Lai ieglitu kompaktaku izméru, 1azera darbinasanai
paredzeéta CNC mehanisma viens no solu motoriem, nostiprinats pa vidu starp garenplaknes
kustibas sliedém. Garenplaknes kustiba abiem CNC mehanismiem tiek nodroSin ar divusliezu
palidzibu katra platformas pus€, turpreti, Skérsvirziena kustiba tiek nodroSinata ar vienas
sliedes palidzibu. Mehanisms slidnu parvietoSanai tiek darbinats ar solu motoriem un
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specialam zobsiksnam. Savukart vertikala kustiba tiek nodroSinata ar vertikali izvietotu vadiklu
palidzibu un piedzinu no solu motora, kurs iedarbojas uz specialu zobstieni.

Vertikala parvietojuma
vadikla

Skérsplaknes kustibas
sliede

Vertikalas padeves
elektromotors

Elastigais

sajligs Skérspadeves

elektromotors

Garenpadeves
elektromotors

Garenplaknes kustibas
sliedes

31. att. CNC mehanisma konstrukcija

Nozimigs parametrs CNC mehanisma elementu izvéle ir saistits ar darba
izpildmehanismu masu un paredzamajam slodzém. Konstruktivajam izveidojumam un solu
motoriem jabiit tadiem, kas ir sp€jigi kustinat atbilstoSas masas izpildmehanismus, turklat
jaierekina arT inerces speki, kas veidojas parvietojuma gala stavoklos.

Pie CNC mehanismu vertikala parvietojuma vadiklu apaks€jiem kronSteiniem, tiek
uzprojekteti un pieskriivéti nezalu iznicinasanas izpildmehanismu stiprinaSanas kronSteini.
Katrs izpildmehanisms ir ar pilnigi atSkirigu konstrukciju, tapéc art stiprinasanas kronsteini ir
atSkirigi. Sekojosa attéla paradits gan mehaniska nezalu iznicinataja, gan ar1 lazera mehanisma
stiprinaSanas kronsteins, turklat abu kronSteinu konstrukcijas papildinatas ar specialiem
atlokiem Realsense kameru stiprinasanai. So kameru uzdevums ir nofotografét apstradajamo
laukumu. P&c uznemta att€la un speciali izstradata algoritma vadibas dators atpazist
kultiiraugus un dod signalus CNC mehanismu un nezalu iznicinaSanas mehanismu vadibai.
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32. att. Nezalu iznicinaSanas darba iericu stiprinasanas kronSteini: 1. — mehaniska
nezalu iznicinataja stiprinasanas kronsteins; 2 — Lazermehanisma stiprina$anas kronsteins; 3.
un 8. — Atloks stiprinaSanai pie CNC mehanisma; 4 — mehaniska nezalu iznicinataja
stiprinaSanas atloks; 5. — Realsense kameras stiprinasanas atloks; 6 — Lazera korpusa
stiprinaSanas atloks; 7 — Lazera elektronikas bloka stiprinasanas kronsteins.

Nezalu ierobeZoSanas mehaniska agregata pamata ir mehanisks zaru
irdinatajs/nogriez&js, kas tiek piedzits no 12 V elektromotora. Lai iegiitu vajadzigo griezes
momentu, starp elektromotoru un darbigo elementu ir uzstadits kompakts reduktors, kurs
samazina izejosas varpstas apgriezienus, bet palielina griezes momentu. Darbigais elements ir
mainams un tas ir iestiprinams speciala patrona. Lai netiktu bojats elektromotors darbigajam
elementam saskaroties ar cietaku augsni vai akmeni, reduktora gala vél ir uzstadits droSibas
sajugs, kas lauj izslidet darbiga elementa piedzinas patronai attieciba pret elektromotora asi.
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33. att. Mehaniska nezalu iznicinataja konstrukcija

ProjekteSanas gaitd tika apskatiti un izstradati vairaki veidi nezalu iznicinaSanas
darbigajam dalam. Tomér par efektivako nezalu iznicinaSanas darba elementu pie konkréti
izmantota elektromotora apgriezieniem tika pienemts darbigais elements ar pikveida zariem.

34. Att. Mehaniska nezalu iznicinataja darbigo dalu varianti

Lazera agregata pamata izmantots riipnieciski raZots un tirgii pieejams OPT LASERS
PLH-12000 lazers, kas pielagots un nostiprinats pie atbilstoSi uzkonstru€ta stiprindjuma

kronsteina.
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35. att. OPT LASERS PLH-12000 445nm lazers

Protams, visu mehanisko komponensSu darbiba un vadiba nav iedomajama bez atbilstoSas
elektroinstalacijas un vadibas programmu izstrades. Elektroinstalacijas kabeli un signalu vadi
ras€jumos nav paraditi. To izvietojums un montazas vietas tiek izvelets péc tam kad visas
pamat komponentes ir samontétas.

Bez aukstak minétajiem platformas elementiem pie platformas ramja tiek pieskriiveti ar
apgaismes elementi, jeb LED prozektori, kas apgaismo apstradajamo laukumu ta
fotograféSanas bridi. Konkrétai platformai izveéléti 30 W proZektori. Pie tam apgaismes
elementu izvéles Tpatniba raksturojas ne tikai ar atbilstoSas jaudas apgaismes iericu izvéli, bet
arT noteiktas LED vadibas frekvences izveli. Atskirigiem LED proZektoriem ir atSkiriga
vadibas frekvence, kas var ietekmét neizgaismotu foto kadru efektu. Sada paradiba tika
novérota, kad tika uzstaditi proZektori ar vadibas frekvenci, kas neatbilda robota platformas
Realsense kameru darbibas frekvencei.

Iekartas projekteSanas nosleguma, tika izstradats iekartas karkass, jeb parklajs, kas
paredzéts iekartas darbigo dalu aizsargasanai no nelabvéligiem apkartgjas vides faktoriem, ka
ar zinama méra tas kalpo ka dalgjs droSibas elements, kas pasarga apkart&jos no varbiitgjas
lazera stara atstaroSanos pret kadam atstarojo$am virsmam.
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Linearas kustibas asu motoru (CNC) kontrolleru integrésana kopéja vadibas
programma robota centralaja plate

LLU Tehniskaja fakultaté esosa robotizeta platforma ir modulara gan mehaniski, gan no
programmatiiras viedokla. Modularitate tiek nodroSinata ar unificéta CAN (Controller Area
Network) tikla palidzibu, kurs apvieno visu robota modulu kontrollerus vienota sistéma vadibai
no centralas plates. Robota CAN tikla tika integr€tas arT komponentes, kas paredzetas lazera
un mehaniska ierobeZotaja pozicion&$anai: IGUS D1 solu motoru vadibas draiveri. Kopa
pozicion€Sanai tika izmantotas 6 asis (skat. 36. att.). Attela paraditas gan asu draiveru, gan
piedzinas motoru CAN adreses.

M3: RR

330 mm .
CAN ID: 0 X M2: RL
12 279.8 mm A3 CAN ID:
CANID: 4 "
0 Fréze
Axd g
CANID: 5 z 300
Ax5 mm
CANID: 6
184.4 mm ’ X 210 mm
M4: FR
CAN ID: M1:FL
13 0 L CANID:
y Lazeris 10
z 305 mm
Ax1
CANID: 2 Ax2

CANID: 3
Kustibas
virziens

36. att. Robota CAN tikla struktiira
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1.4. Eksperimenti ar 1azera izmantoSanu nezalu ierobeZoSanai

Lai izveletos nezalu apstradei piemé&rotakos lazerus, tika veikta tirgii esoSo lazeru analize,
izvertgjot cenu, jaudu un potencialo ietekmi uz augu. Augu zalas dalas labi absorbé tikai
atseviSkus elektromagnétiska starojuma spektra joslas. 37., 38. att. paraditas spektralas
atstaro$anas liknes veselam un bojatam augu lapam. Liknu formu nosaka auga fiziologija,
nepiecieSams starojums fotosintézei hlorofila, temperatiiras reguléSanas nepiecieSamiba u.c. Ar
nelielam atSkirtbam Sads elektromagnétiska starojuma atstaroSanas profils ir praktiski visiem
zalajiem augiem. Ta ka lazeri parasti darbojas Saura spektra josla (ar daZu nanometru izkliedi),
tad ir nepiecieSams izvéleties tadu vilna garumu, pie kura auga atstaroSana ir péc iesp&jas
mazaka. Pieméram, zilaja, ultravioletaja vai 1svilnu Iidz talaja infrasarkanaja spektra.

P&c vispusigas izpétes noskaidrots, ka no tirgii pieejamajiem risinajumiem tehniski un
ekonomiski izdevigakais ir pusvaditaju lazers ar 445 nm vilpa garumu. Izveéli pamato starojuma
laba absorbcija zalajas augu dalas, kompaktie izméri un masa attieciba pret optiska starojuma
jaudu, viegla vadiba, salidzinoSi augsta efektivitate, lazera sist€émas noturiba pret vibracijam
un temperatiiras izmainam un iesp€ja integrét iekarta, kurai jadarbojas lauka apstaklos.

. . Near Infrared

80 |Leaf pigments  Cell Structure Leaf Biochemicals, Proteins, Lignin, Cellulose
Water Content

High Reflectance
of Vegetation in NIR

Reflectance (%)
3

<«— Red Edge

04 06 08 1 12 14 16 18 2 22 24
Wavelength (um)

37. att. Vegetacijas spektralas atstaro$anas likne (Roman, Anamaria & Ursu, Tudor, 2016

! Roman, Anamaria & Ursu, Tudor. (2016). Multispectral satellite imagery and airborne laser
scanning techniques for the detection of archaeological vegetation marks.
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38. att. Relativas spektralas atstaroSanas liknes veselam un slimam augu lapam, uznemtas
LLU ar spektrometru “Spectral evolution RS3500”. Ar zilu Iiniju paradits izveleta
pusvaditaju lazera vilpa garums — 445 nm

Lai parliecinatos par dazadu tehnologiju (pusvaditaju, Skiedras, CO,) genercta lazera
stara ietekmi uz augu zalajam dalam realos apstaklos, tika veikti praktiskie eksperimenti ar
dazadu tehnologiju un vilna garuma lazeriem, kuri bija pieejami p&tijumu laika (39.-42. att.).

Rezultata apstiprinajas, ka augu elektromagnétiska starojuma atstaroSanas ipasibam ir
bitiska nozime, pieméram, 1064 mm Skiedras 1azers nesp&ja atstat biitisku ietekmi uz zalas
lapas virsmas pat pie vairaku desmitu vatu optiskas jaudas.

39. att. Lapu apstrades eksperiments ar razotajs BODOR 150 W CO; lazeri
(10600 nm vilna garums, 20% jauda)
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V=20mm/s

40. att. Lapu apstrades eksperiments ar CO; lazeri
(10600 nm vilna garums, dazadas jaudas)

9OW SOW T0W 28W 20W

‘\-" 100mm/s

41. att. Lapu apstrades eksperiments ar Skiedras lazeri
(1064 nm vilna garums, dazadas jaudas)

42. att. Lapu apstrades eksperiments ar 30 W BIMEIGAO CO-A320 lazergravétaju
(10600 nm vilna garums, 50...100% jauda)

Balstoties uz eksperimentu rezultatiem tika nolemts robotam izmantot zilas gaismas
lazeru ar vilpu garumu 445-455nm.
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Lazera eksperimentu stends

Lai veiktu eksperimentus ar daZadiem lazera parametriem — apstrades ilgums, jauda,
apstrades laiks u.c. tika izveidots lazera eksperimentu stends, lai kontroléta un atkartojama
veida apstradatu augus ar lazera staru.

Par stenda pamatni kalpo 1256x880x22mm saplaksnis uz Cetriem pa Z asi savstarpgji
neatkarigiem riteniem. LLU TF riciba esoSais industrialais manipulators “UR10 Robot™
projekta laika tika izmantots, lai imitétu robotizétds nezalu ierobeZoSanas iekartas
manipulatoru darbibu laboratorijas apstaklos. “UR10 Robot™ tika piestiprinats pamatnei ta, lai
pamatnes viena pusé biitu vieta nezalu stadu kastu novietoSanai (skatit 43. att.)

43. att. Lazera eksperimentu stends.

Nezalu ierobeZo3anas testiem tika izvéléts PLH-12000 lazera modulis®. Tas ir 445nm
zilas gaismas pusvaditdja diodes lazers ar 12W optisko jaudu. Detalizéts parametru apraksts
atrodams 1. tabula.

2 https://www.universal-robots.com/products/ur10-robot/
3 https://optlasers.com/cnc-3d-lasers/plh-12000-engraving-laser-head
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1. tabula.
PLH-12000 lazera modula tehniskie parametri

Pusvaditaja diodes vilna garums 445 nm

Lazera modu]a masa 1,31 kg
Fokusgta punkta dimensijas 50mm attaluma no 1azera modula 0,15 x 0,4 mm
Lazera modula vadibas signala sprieguma diapazons 0.5V
Optiskais fokusa attalums 50 mm

Lazera modula vadibas modulacijas frekvence 100 kHz

Lazera modula vadibas modulacijas veids analogs vai TTL
Optiska jauda (pie darba vides temperatiiras 20 °C) 12W

Tika izgatavots specials kronSteins 1azera modula piestiprinaSanai pie “UR10 Robots”
manipulatora galvas (skatit 44. att.).

44. att. PLH-12000 lazera modulis ar izstradato kronsteinu piestiprinats pie “UR10 Robot”
manipulatora galvas.

Lazera modula optisko elementu aizsardzibai no degSanas produktu nelabvéligas
iedarbibas tika izstradats gaisa sprausla, kura piestiprinata aiz 1azera modula stikla lodzina.
Sprauslai caur sanu pievadu pa lokanajiem pneimatiskam sisttmam paredz&étiem gaisa vadiem
tika pievadits gaiss no kompresora, lai raditu gaisa pliismu veérstu lazera stara ass virziena uz
leju. Gaiss nelauj tvaikiem, diimiem un citam nezalu termiskas apstrades procesa izveidotam
dalinam nokliit uz 1azera modula stikla lodzina. Ja uz stikla lodzina nokliist kads sveskermenis,
tad tas neizb&gami ar lazera staru tiek sakarséts, ka rezultata sakarst ar1 pats stikls un rezultata
parplist, un iekarta klist nelietojama.

Projekta ietvaros tika veikti testi arT citiem lazeriem. Ka perspektivs variants lazera
jaudas blivuma un cenas attieciba tika izvelets PLH3D-6W-uSpot lazera modulis. Sim lazers
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var sasniegt loti augstu jaudas blivumu - 680 kW/cm”2, bet taja pat laika 1azera punkta izmérs
arT ir Joti mazs.

Manipulatoram ir savs centralais vadibas modulis, kur§ izpilda zema limena komandas
un nodroS$ina precizu manipulatora parvietosanos telpiskajas koordinatés. Lai realizétu nezalu
ierobeZosanas eksperimentiem nepiecieSamas lazera modula izejas stara kustibas pa nezalu
lapas virsmam, tika izstradata augstaka Iimena vadibas programma ar lietotaja saskarni. Kop€ja
sistémas uzbiive ir atspogulota 45. attela.

Intel RealSense «| PLH-12000 lazera : Gaiza
kamera 435i e modulis plisma

1

Kronsteins

Kroniteins "UR10" manipulators

T

Zema limena
Vadibas signils vadibes komandas

Kompresors

Vadibas bloka

"URI(" vadibas bloks [#—TIzpild

programma

TCP komunikacija

USB 3.0 zavienojums g
Dators ar maksliga
Ethernet savienojums [#-TCP komunikacija—  intelekta nezalu
afpazizanas algoritmu

TCP komunikzcija
Lietotdja sazkame un
> Dators [e——Izpild augstikz lmena vadibas
programma

45. att. Nezalu ierobeZoSanas lazera eksperimentu stenda uzbiives blokshéma

Manipulatora centralais vadibas bloks

Tika izstradata centrala vadibas bloka programmas, kuras galvenais uzdevums ir
nodroS§inat koordinétu manipulatora kustibu un lazera modula kontroli. Lazera modula un
vadibas bloka sléguma shé&ma ir redzama 46. attéla.
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46. att. Robota rokas lazera modula un vadibas bloka sléguma shéma

Centralais “UR 10 robot” vadibas bloks autonomi péc ieprogrammétas programmas
gaida komandas no vadibas algoritma caur Ethernet (TCP). Sis komandas satur robota rokas
nakamas koordinatas un lazera ieslégSanas stavokli. Lazera vadibai tiek izmantots robota
vadibas bloka industrialie signali. Viens no digitalajiem signaliem tiek lietots l1azera ieslégSanas
atlaujai. Otrs ir lazera jaudas regul€Sanas signals. Robota vadibas bloka signala limeni ir
standartizeti industrija, bet lazera ieejas signali tam neatbilst. Lai risinatu So situaciju, tika
izveidota lazera papildshéma, kura nodroSina salagoSanas iesp&ju un papildus tiek realiz€ta
lazera neieslégSanas droSibas slégums. Shéma att€lota zemak redzamaja 47. attéla.
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47. att. Lazera papildshéma salagoSanai ar UR10 vadibas bloku
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Shéma relejs paredzets, lai izvairitos no nejausas lazera ieslégsanas. No lazera vadibas
signals nokluséti ir uz releja normali saslégtajiem kontaktiem, kur ir sazem&ums. No UR 10
vadibas bloka tiek padots atlaujoSais signals uz K2 releju, kas liek relejam parslégties uz
vadibas analogo signalu. Lai izslégtu nejausu ieslégsanos no UR10 robota puses, tad testu laika
izmanto fizisku releja spoles kede ieslégtu sleédzi S1. Ja sledza kontakti nav savienoti, tad relejs
nevar ieslégties un padot uz lazeri vadibas signalu. Shéma ir iestradats limena parveidotajs, kas
nodroSina sprieguma dalijumu no UR 10 robota vadibas bloka kas ir 0-10V DC uz lazera ieeja
pielaujamo spriegumu 0-5V DC.

Vadibas bloks tika nokonfiguréts ta, lai péc vadibas bloka ieslégSanas ta operétajsistéma
automatiski palaistu izstradato programmu. Programma mé&gina pieslégties augsta limena
vadibas datorprogrammai un péc veiksmigas pieslégSanas pariet klausiSanas rezima, lai
uztvertu komandas. Manipulatora centralas vadibas bloka programmas darbibas algoritms ir
redzams 48. att€la. Programmas kods ir atrodams 3. pielikuma.
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48. att. Manipulatora centrala vadibas bloka programmas blokshéma

Aizsttit TCP kientam
zinu par komandas
izpildifanu
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Datorprogramma ar lietotaja saskarni

Augstaka lItmena vadibas datorprogramma ar lietotaja saskarni tika izstradata .Net
ietvara C# programmeéSanas valoda, ka “Windows Forms™ lietotne. Programma nodroSina
sekojosu funkcionalitati:

komunikacija ar manipulatora centralo vadibas bloku,

manipulatora inicializéSanas komandu nosiitiSana, péc veiksmigas TCP
komunikacijas uzsakSanas,

manipulatora galvas telpisko koordinatu nolasiSana un attélosana grafiskaja
saskarng,

komunikacija procesa att€loSana informacijas pazinojumu loga,
manipulatora galvas kustibas vizuala attéloSana skata no augsas,
eksperimentu parametru iestatiSana,

eksperimentu uzsakSana un apturéSana

manipulatora iestatiSana “Atgriezties majas” vai “TransportéSanas’” rezZima

Lielaka dala no minétajam funkcijam atrodas datorprogrammas galvenaja saskarnes loga
(skatit 49. att.). Saskarn€ var pieslégties vai atslégties no manipulatora centrala vadibas bloka,
redzeét TCP komunikacijas procesa zinojumus, redz& manipulatora galvas telpiskas
koordinatas, manipulatora galvas kustibas skata no augSas eksperimenta laika, iestatit nezalu
stadu rindu un kolonnu skaitu un intervalus starp rindam, un intervalus starp kolonnam, uzsakt
eksperimentu, ieslégt manipulatora “Transport€Sanas” reZimu, ieslégt manipulatora
“Atgriezties majas” reZimu un veikt sistemas avarijas apstaSanos. Saskarnes galvena loga
elementu izkartojuma kods ir atrodams 4. pielikuma, savukart vadibas logikas kods ir atrodams
5. Pielikuma.

URI0 Lasering Manager - O X
User  Admin

Communication Head coordinates |~ Row control
X = unknown Distance (mm)
2 oo [ Enablerow 1780
UR Platform Map [J Enablerow 2 |-680
[ Enablerow 3 |5

[J Enablerow 4 430

Connect Disconnect

3

0

O DD

Column control
Weed columns |8 %

Interval (mm) 30

Run pattem
Transportation mode

Home mode

49. att. Eksperimentu stenda datorprogrammas lietotaja saskarnes galvenais logs
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Abpuségjai TCP komunikacijas nodroSinasanai datorprogramma paraléla CPU plisma iedarbina
TCP serveri un gaida, kad manipulatora centralais vadibas bloks pieslégsies. Peéc veiksmigas
komunikacijas nodibinaSanas manipulatora centralais vadibas bloks tiek uzskatits par TCP klientu,
kuram datorprogramma stita vadibas komandas, un no kura sanem atbildes. Datorprogrammas
komunikacijas izveidoSanas kods ir atrodams 13. pielikuma un TCP kods ir atrodams 6. pielikuma.
Pargja funkcionalitate (eksperimentu parametru iestatiSana) ir realizéta otraja datorprogrammas lietotaja
saskarnes loga. Lietotajs var izveleties: 1) lazera iedarbibas veidu jeb Sablonu, 2) Sablona parametrus
(parametru veids atkarigs no Sablona veida), pieméram, diametru un soli, 3) Sablona izpildes atrumu
(lazera kustibas atrums eksperimenta laika), 4) lazera optisko jaudu un manipulatora kustibas atrumu,
kad manipulators parvietojas no “Majas” pozicijas uz nezalu stadu atraSanas vietu un otradi (skatit 50.
att€lu). Vel ir iesp&jams ievadit manipulatora centrala vadibas modula IP adresi un manipulatora bazes
grafiskas koordinatas att€loSanai galvenaja saskarnes loga. Saskarnes eksperimenta konfiguréSanas loga
elementu izkartojuma kods ir atrodams 4. pielikuma, savukart vadibas logikas kods ir atrodams 5.
Pielikuma.

UR10 Lasering Manager = o X

User  Admin
Pattem type |spral | Base X coordinate 315 : Photos settings
Pattem stat angle [0 : Base Y coordnate (325 L Take photos
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Pattem step 1.0

Pattem speed (mm/s) |10 Reset to default

Scale 1:10

50. attels. Eksperimentu stenda datorprogrammas lietotaja saskarnes konfiguraciju logs

Balstoties uz zinatniskas literatiiras analizi, tika pienemts l€mums datorprogramma
realiz€t divus lazera iedarbibas Sablonus: zig-zag un spirale. Viena eksperimenta ietvaros var
izveleties vienu Sablonu. Zig-zag Sablona koordinatu punktu biivéSanas kods ir atrodams 7.
pielikuma, savukart spirales Sablona koordinatu punktu buvésanas kods ir atrodams 8.
pielikuma. Uzbiivéto Sablonu koordinatu punktu izmantoSanai datorprogramma tika izstradats
Sablonu parvaldnieks. Sablonu parvaldnieks nodro$ina $ablona biivéSanas koda izpildi un
iegiito koordinatu punktu nosiitiSanu uz manipulatora centralo vadibas bloku, kas savukart
nodrosina lazera kustibu pa nezalu virsmu eksperimentu laika. Sablonu parvaldnieka kods ir
atrodams 9. pielikuma.

Lai imit€tu procesu no nezalu atpaziSanas lidz iedarbibai ar 1azeru laboratorijas apstak]os,
URI10 manipulatora gala papildus tika piestiprinata Intel RealSense 435i kamera®.
Datorprogramma tika izveidota speciala procedira manipulatora linearam un rotacijas
kustibam virs nezalu stadu kastes, lai nodroSinatu fotoatt€lu uznemsanu ar kameras palidzibu
(skatit. 9. pielikumu). Uznemtie fotoattéli tiek organizéti failu sisttma un saglabati noraditaja
direktorija (skatit 14. pielikumu), kura pirms tam tika nokonfiguréta ka tikla disks. Tikla disks

% https://www.intelrealsense.com/depth-camera-d435i/
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tika izveidots uz otra datora, kura atradas maksliga intelekta nezalu atpaziSanas algoritms
(skatit 45. att.). Datora algoritms gaidija tikla diska jaunus attelus. Tiklidz att€li nonaca tikla
diska, algoritms uzsaka nezalu atpaziSanas procesu un rezultatu atgrieza teksta faila veida.
Datorprogramma interpreté teksta faila esoSo rezultatu, aprékina nezales atraSanas vietu
metriskaja koordinatu sistéma un aktiviz€ nezales termisko apstrades procesu.

46. att. Lazera eksperimentu stends darbiba — balandu apstrade ar lazeru

Eksperimenti augu pilna laukuma apstrades pieeju novértésanai un metodika lazera
gaismas iedarbibas uz augiem novértésanai laboratorijas apstaklos.

Nezalu apstradé ar lazeru tika nolemts izmantot pilna laukuma apstrades pieeju. Ta
atSkiras no citu zinatnieku metodikas, kas ar lazeru apstrada atseviSku jutigu auga dalu,
pieméram, meristémas audus auga galotn€. Projekta pieeja balstas taja, ka realos apstaklos ir
loti sarezgiti detekt&t So jutigo punktu, jo nezales ir vizuali loti atSkirigas ne tikai d€l sugu
dazadibas un vizuali atSkirigajam attistibas stadijam, bet art dél individualajam deformacijam,
augsnes Ipatnibam, pasreiz€ja dabiska starojuma, atmosferas ietekmes (rasa, lietus pilieni),
mehaniskajiem bojajumiem un savstarpgjas parklasanas. Bitiskas atSkiriba nezalu vizualaja
izskata apgritina maksliga intelekta att€lu atpaziSanas metoZu izmantoSanu atsevisku augu
identific€Sana, bet atseviSku auga vasas dalu atpaziSana ir vél papildus uzdevums.

Tapat $adu uzdevumu apgriitina potenciala auga deformacija un/vai kustiba telpa dé] v&ja
vai ari ta apstrades laika, ja auga parvietojums ir noticis laika starp atpaziSanu un ierobeZojoSas
iedarbes uzsakSanu.

Lidz ar to pilna auga virsmas apstrade ar samazinatu lazera optiskas energijas daudzumu
prakse lauka apstaklos hipot&tiski ir tehniski racionalaka, salidzinot ar meristrému apstradi ar
lielas jaudas impulsiem. 47. att. paraditi eksperimentos augu apstrades laika izmantotie lazera
kustibu (trajektoriju) modeli: atsevisku augu apstradei un augu grupu apstradei. Trajektoriju
formas tika izv€l&tas, lai atvieglotu UR-10 manipulatora kustibas programmeé&Sanu un panaktu
maksimali viendabigu lazera starojuma energijas sadalfjumu uz apstradajamo laukumu.
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47. att. Augu apstrades laika izmantotie lazera kustibu modeli: augs€ja rinda no kreisas —
atseviSka auga spirale, atseviska auga “zig-zag”, visa podina spirale; apaks$gja rinda —
attiecigie apstrades rezultati

Ka galvenais lazera starojuma iedarbibas raksturojoSais lielums eksperimentos tika
izvelets starojuma energijas daudzums uz laukuma vienibu (dzouli uz kvadratmilimetru, J-mm-
2), kas tika izmantots ari citos radnieciskos zinatniskaja literatiira publicétajos p&tTjumos.
Lielums tika rékinats, nemot véra pasreizjo lazera jaudu, laiku, cik ilgi tiek pildita dota
trajektorija virs apstradajama auga un apstradato laukumu.

Balstoties uz iepriekS apskatito pieeju, tika veikts eksperiments, lai noskaidrotu dazadu
kustibas trajektoriju un apstrades energiju ietekmi uz augiem. Tika veikti 3 testu tipi.

1. Tests dazadu apstrades trajektoriju ietekmes noteikSanai. Tika izmantoti
divi apstrades trajektoriju veidi: spiralveida 10 mm diametra, 8 vienmeérigi sadalitas
cilpas un “zig-zag” formas trajektorija, kas aptver 10x10 mm kvadratu, 6 Iinijas. Lazera
kustibas atrumi tika izveléti ta, lai abos gadijumos viss modelis tiktu ievilkts aptuveni
vienlaicigi. Viena apstrade uz vienu augu.

2. Tests, lai noteiktu iedarbibas efektu uz vairakiem augiem vienlaikus.
Visu vegetacijas podinu apstradaja, izmantojot atrumu 30 mm-s vai 90 mm-s’,
savukart visi pargjie parametri bija vienadi. Tika izmantots spiralveida trajektorijas
veids ar kopgjo diametru 60 mm un 24 cilpam, visi atseviski augi atradas ta iekSpuse.
Viena apstrade uz podinu.

3. Tests lazera energijas daudzuma noteikSanai uz atseviskiem augiem.
Atseviskus augus apstradaja, izmantojot 30 mm-s vai 90 mm-s™' atrumu, kamér visi
par&jie parametri bija vienadi. Tika izmantots spiralveida raksts ar kop&jo diametru 15
mm un 12 cilpam. Viena apstrade uz vienu augu.

Kopsavilkums ar veiktajiem testiem dots 2. tabula.
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2. tabula
Veikto testu parametri lazera starojuma ietekmes noteikSanas eksperimenta

Eksperimenta Lazera Traektorijas Traektorijas Apstrades Kopgja Energija uz Energija uz
tips kustibas diametrs vai | laukums, mm? laiks, s energija,J | garuma vienibu, laukuma
atrums, sanu malas J-mm™ vienibu, J-mm?
mm-s™ izmers
1 22 10 100 6.04 72 0.60 0.725
1 20 10 79 5.88 71 0.59 0.898
2 30 60 2827 74.50 894 0.40 0.316
2 90 60 2827 25.28 303 0.13 0.107
3 30 15 177 9.12 109 0.38 0.619
3 90 15 177 3.38 41 0.14 0.229
Eksperimentu rezultati tika noverteti péc 7 dienam ar augu sveérSanas metodi (svari —
KERN ALJ 160-4AM). Rezultati apkopoti 3. tabula un 48. att.
3. tabula
Veikto testu rezultati lazera starojuma ietekmes noteikSanas eksperimenta
Testa grupa Kopéja masa 7 d. péc | Augu skaits Vidéja masa uz augu,
apstrades, g mg
1 — spirale 0.0147 9 1.6
1 — “zig-zag” 0.0154 9 1.7
1 — kontrole 0.2245 16 13.8
2 - 30 mm-s’! 0.2118 34 6.0
2 - 90 mm-s’! 0.4096 34 11.8
2 — kontrole 0.6054 38 15.9
3 - 30 mm-s’! 0.2499 9 27.8
3 -90 mm-s’! 0.2225 9 24.7
3 — kontrole 0.7828 18 43.5

Lai gan §1 eksperimentalie datiem netika veikta statistiska apstrade maza augu skaita del,
ir skaidra tendence, ka piedavata laukuma lazera apstrades pieeja ierobezZo nezalu augSanu. Ka
bija gaidits, apstrades laika un 1idz ar to kopgjas apstrades energijas palielinasanas dod labaku
rezultatu nezalu augSanas ierobeZoSana 1. un 2. eksperimentam. Vienigais izn€mums ir 3.
eksperiments, kur péc 7 dienam pé&c apstrades vegetacijas ir nedaudz mazaka masa grupai
apstradati ar zemaku energiju. To varétu izskaidrot ar zemu augu skaitu un sekojoSu rezultatu

svarstibu pieaugumu.
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48. att. Eksperimenta veikto testu rezultatu salidzinajums

Rezultati rada, ka nezalu apstradei var efektivi izmantot 445 nm (zilas krasas) pusvaditaju
lazeru. Vislabaka energoefektivitate ir apstrades zonai, kas ir tuvu augu lapotnes lielumam.
Apstrades kustibas traektorijas veids izradijas nenozimigs. Eksperimentu metodika un rezultati
ir publicéti (OsadCuks et al, 2020).

Lazera apstrades rezultats ir atkarigs arT no auga morfologiskajam ipasibam — augiem ar
biezakam lapam apstrade javeic ilgak, lai augs sanemtu tikpat lielu energijas devu uz vienu
masas vienibu, ka mazaks augs. Lidzigi ar auga attistibas stadijam — ja apstradi veic digllapu
stadija augu ir iespgjams pilniba iznicinat. Kad tika veikta lielaku augu apstrade, novérojam to,
ka nezales sp€j veidot jaunas lapas un ataugt, tomér to attistiba bija biitiski kavéta.

Pirms apstrades Uzreiz péc apstrades Péc 6 dienam Pé&c 6 dienam (kopa)
(redzamas tikai apstradatas nezales)

49. att. Sikziedu sikgalvite péc apstrades ar lazeru.

49. attela var uzskatami redzet, ka augi, kas nav apstradati ar lazeru ir turpinajusi augt,
bet apstradatas nezales biitiski atpaliek sava attistiba. Ari §ads efekts nezalu kontrol€ uz lauka
varétu bt pietiekoss, jo tiek apturéta nezalu augSana, bet kultiiraugs taja pasa laika turpina
augt, un labak konkur€ vai pat paraug nezali.

Eksperimenti energijas daudzuma uz laukuma vienibu un apstrades reizu skaita noveértésanai

Cita eksperimenta tika precizak noteikts nepiecieSamais energijas apjoms uz laukuma
vienibu augu apstradg, ka art parbaudita hipotézi, ka var veikt vairakkart&ju apstradi ar mazaku
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jaudu pretstata vienai apstradei ar lielaku jaudu. Eksperiments tika sadalits 2 faz€s: precizaka
nepiecieSama energijas daudzuma novértéSana un atkartojumu ietekmes noteikSana.

Lai novertétu vairaku apstrades reiZzu efektu un redzeétu augu attistibas dinamiku, biitu
nepiecieSams svert apstradatos augus un kontroles grupu vairakkartigi, kas statistiskai apstradei
prasitu lielaku eksperimentalo objektu skaitu (kontrole un visas eksperimentalas grupas katrai
sversanas reizei). Uzdevuma atviegloSanai tika nolemts izmantot nedestruktivu metodi —
fotografésana un attélu apstrade, kas lauj novértét kopgjo zalo lapu apjomu. Sadai vajadzibai
tika izveidots skritps “R statistics” vide (15. pielikums).

Pirmas eksperimenta fazes rezultati doti 4. tabula un 50. att.. Katrs augs individuali tika
apstradats ar spiralveida traektoriju 15 mm diametra un soli < 2 mm. Tabula aprékinata uz
augu nonakusi starojuma energija.

4. tabula
Veikto testu rezultati precizétas lazera starojuma ietekmes noteikSanas eksperimenta

ID Jauda, % J-mm Beigu masa, g
1 0 0 1.869

2 5 0.019285 2.08

4 20 0.077141 1.331

5 36 0.138854 0.753

6 50 0.192853 0.623

3 80 0.308565 0.668

Grafiki pa dienam parada zalas masas (zalo pikselu skaita) dinamiku. 0. pozicija ir
stavoklis pirms lazera apstrades, 1, 2 utt. dienas numurs. 5. un 6. diena augi netika laistiti, to
var izteikti redzet grafikos, tapec dati ir mazak ticami. DZoulos doto mérjjumu var izmantot,
lai vari€tu ar lazera jaudam un apstrades atrumiem turpmakajos eksperimentos.

Grafikos var uzskatami redzet, ka vienreiz€jai 5% apstradei nav ietekmes uz augiem.
Grafiks parada pat lielaku zalo masu, kas izskaidrojams ar neliela augu skaita raditajam
statistiskajam svarstibam. Tapat redzams, ka 36, 50, 80% apstrades ietekmes savstarpéji biitiski
neatskiras, visos gadijumos rezultata augi nav atkopusies eksperimenta perioda laika. Beigu
masa ar1 biitiski neatSkiras pie apstrades jaudam 36% un vairak.
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50. att. Zalas masas laukuma pieaugums (relativais laukums pikselos) pa dienam. Liknes
apzimé dazadas apstrades energijas, 0 — kontroles grupa

Papildus tika parbaudita korelacija starp svérSanas mérijjumiem un zalas masas laukuma
pikselu daudzumu (lapu laukumu). Grafika (51. att.) var redzet korelaciju starp pedgjo att€lu

pikselu rezultatu un svérSanu katrai eksperimenta grupai.
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51. att. Korelacija starp att€lu zalo pikselu rezultatu un svérSanu katrai eksperimenta grupai

Galvenie secinajumi eksperimenta pirmajai fazei.

1. Apstrades energija 0.0193 J-mm™ neatsaja biitisku ietekmi uz augiem péc vienreizgjas
apstrades

2. Apstrades energija 0.0771 J-mm™ uzreiz péc apstrades zalas masas laukumu
samazindja 11dz 79% no sakotn€jas, nakamaja diena ta bija 35% mazaka neka kontrole,
bet p&c tam pakapeniski turpinaja pieaugt.

3. Energija 0.1389 J-mm™ un vairak pilniba apturgja augu augsanu eksperimenta perioda.
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4. Zalo pikselu skaitiSana ir efektiva nedestruktiva metode augu attistibas dinamikas
fiks€Sanai. Par to liecina laba korelacija starp pikselu skaitiSanas rezultatiem pedgéja
uznemtaja att€la un augu masas méerijjumiem.

5. FotograféSanas metodika bija pienemama — nepiecieSami manuali nemainigi iestatijumi
ar minimaliem 1€cas kroplojumiem.

Otraja eksperimenta faze augu apstrade tika veikta ar atkartojumiem. Arf otraja faze katrs
augs individuali tika apstradats ar spiralveida traektoriju 15 mm diametra un soli < 2 mm. 5.
tabula aprékinata uz augu nonakusi starojuma energija, ka art dota augu beigu masa un beigu

laukums pikselos. 52. att. paradita augu zalas masas dinamika.

5. tabula
Eksperimenta otras fazes rezultati augu apstrade ar atkartojumiem
Kastes ID Jauda, % Lazera Energija, | Beigu masa, | Beigu zala
apstrades J-mm g masa
atkartojumi (pikseli)
1 0 (kontrole) 0 0 4.86 481154
2 20 2 0.077141 1.7486 74992
3 5 5 0.019285 3.9807 390778
4 10 5 0.038571 3.7482 374538
5 10 3 0.038571 3.866 396529
6 15 3 0.057856 3.3898 273565
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52. att. Relativas zalas masas laukuma izmainas (Iinijas) un beigu masas 8. diena (simboli)
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Grafika lizuma punktos var redz&t augu apstrade atkartojumus: 4. diena kastém 2-6, 5.
diena kastém 3, 4 un 7. diena kast€m 3-6. Vizuali augu attistiba eksperimenta gaita 2. grupai

ar diviem atkartojumiem paradita 53. att.
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53. att. Augu attistiba eksperimenta gaita pa dienam, ar sarkanajam linijam paraditi apstrades
brizi 1. un 4. diena.

Eksperimenta otras fazes laika noskaidrots, ka vairakkartgja apstrade ir vélama jebkura
gadijuma, jo augiem ar attistitu saknu sist€mu, ir tendence atjaunot lapas péc apstrades. Tomer
apstrades energijai ir jabiit pietiekosai, lai ietekmétu lapas: energijas zem 0.077 J-mm™ Iimena,
nedeva v€lamo augu attistibas kaveSanas rezultatu pat pie vairakam apstradém.

Multispektralas kameras izmantoSana augu atpaziSana

Visu iesp&jamo nezalu sugu un augSanas stadiju atpaziSana, pielietojot maksligo
intelektu, ir sarezgits uzdevums gan funkcionali (nepiecieSamas apjomigas apmacibas kopas),
gan veiktsp€jas zina (neironu tiklam atpaziSanas procesa jadarbojas vienlaicigi ar daudzam
klaseém). Tapat papildus var rasties griitibas ar deforméto augu atpaziSanu. Deformacijas avoti
var biit visdazadakie: slimibu, dzivnieku, atmosféras iedarbibas raditie bojajumi, ka ar1 paSas
nezalu ierobeZosanas iekartas darbibas rezultats, pieméram, ja nezale ir dalgji ataugusi péc
pirmreizgjas apstrades ar lazeri vai mehanisko ierobezotaju. Lidz ar to ir pamatota
nepiecieSamiba izpétit papildus metodes nezalu identifikacijai uznemtajos attelos.

Viena no potenciali izmantojamajam metodém ir augu redzama diapazona krasu indeksi
(RGB), kuri projekta ietvaros tika izmantoti lazera iedarbibas kvantitativai novértésanai (skat.
1.4. nodaju). Attela uznemto augu (taja skaita arl neatpazito) zalas dalas tiek identific€tas,
analizgjot atseviSku pikselu vertibas un piemérojot minimala laukuma filtru, lai izskaustu
atsevisku pikselu un pikselu grupu raditos trauc&jumus. Sis metodes galvenais trikums ir
nepiecieSamiba péc vienmériga, nemainiga spektra apgaismojuma, ka arl nedrikst bt
atstarojumi no lapam. Laboratorijas apstaklos to var panakt, tacu realos lauka apstaklos ta ir
butiska probléma.
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Par droSaku metodi dzivu augu klatesamibas noteikSanai var uzskatit NDVI (Normalized
Difference Vegetation Index) indikators jeb indekss, kuru katram attéla pikselim aprékina péc
formulas:

NDVI = NIR-R
NIR + R
kur R — piksela sarkana komponente

NIR — piksela tuva infrasarkana komponente (750-1100 nm).
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54. att. Spectral Devices MSC-AGRI-1-A krasu darba diapazoni

(avots: spectraldevices.com/sites/default/files/productsheets/mscam_agri_productsheet_ver06.pdf)

ST metode tiek plasi pielietota jau vairakus gadu desmitus aerofotgrafija un
satelitfotografija augkopibas efektivitates novertésanai. Indikators tiek pamatots ar auga sp&ju
atstarot infrasarkano siltuma starojumu ar mérki regulét lapu temperattru. Pargjie objekti, kas
var noklut redzes lauka (augsne, smiltis, akmeni, miruSas augu dalas u.c.) Saja spektra atstaro
relativi mazak.

Projekta ietavors NDVI metode augu detekt€Sanas iesp€ju parbaudei nezalu ierobezojosa
robota vajadzibam tika pielietota Spectral Devices MSC-AGRI-1-A multispektrala kamera. ST
kamera darbojas redzamaja diapazona, detekt&jot RGB krasu komponentes, ka art augu NIR
atstaroSanas maksimuma: 820 nm (skat. 54. att.).
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55. att. RGB un NDVI attéls stresa apstaklos augoSiem redisiem

55. att. var redzét NIR fotografijas piemérus dazadam augu sugam dazados veselibas
stavoklos. Var uzskatami redzet ka veselas lapas NDVTI attélos ir gaiSi pelekas, bet atmirstosas
lapas — tumsi pel€kas vai melnas.

NDVI fotografijas var pielietot ne tikai, lai uzlabotu nezalu detektéSanu, bet ari, lai
paaugstinatu nezalu ierobeZoSanas iekartas razigumu, izlaizot apstradé nezales, kuru attistiba
ir kaveta un kuri vairs nevar bitiski traucét kultlirauga attistibu.
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2. Vizualo datu kopas sagatavoSana un anotéSana nezalu
atpaziSanas algoritma apmacibai

Lai nodroSinatu nepiecieSamos augu att€lus ar kuriem apmacit augu atpaziSanas
algoritmu, projekta iesaistitas zemnieku saimniecibas veica kultiraugu audzeSanu. Projekta
tika izveleti sesi kultiiraugi (parasta biete (Beta vulgaris), s€jas burkans (Daucus carota var.
sativus), cukini (Cucurbita pepo subsp. pepo), parastais kirbis (Cucurbita pepo), darza rediss
(Raphanus sativus var. sativus), melnais rutks (Raphanus sativus var. niger). Kultiiraugi tika
audzgti atklata lauka atbilsto$i saimnieciba izmantotajai tehnologijai.

Saimniecibas veica nepiecieSamos augsnes sagatavosanas darbus, kultliraugu s€ju un
vajadzibas gadijuma arT nezalu mehanisku kontroli, lai tas neizaugtu parak lielas un neaizklatu
kultiiraugus. Kultiiraugi tika s€ti vairas reizes sezona, lai nodroSinatu, ka visu sezonu ir
pieejami augi agras attistibas stadijas.

57. att. Saimniecibas ZS “Atvases’ bieSu un burkanu lauks
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58. att. J. Lipska saimniecibas “Absoliits Ed” redisu un rutku lauks

Papildus augu audzeSanai uz lauka, Agrihorta siltumnica tika audz€ti gan kultiraugi, gan
nezales. Siltumnica audzeti augi tika izmantoti gan fotografiju iegtiSanai augu atpaziSanas
algoritma apmacibai, gan eksperimentiem ar lazera apstradi. Augu audze$ana siltumnica lava
nodroSinat pieeju augiem agras attistibas stadijas visu gadu.

59. att. Kultiraugu un nezalu audzesana Agrihorta siltumnica
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Augu fotograféSanu vica gan Agrihorta darbinieki, gan saimniecibu parstavji ar Sim
noliikam izgatavoto fotograféSanas aprikojumu.

2.1. Augu audzeSana siltumnica

Agrihorta siltumnica kontrol&tos apstaklos tikai veikta nezalu un kultiiraugu audz&sana.
Lai noskaidrotu savvalas augu audzeSanas iespgjas siltumnica ziemas apstaklos tika ieséta 21
nezalu suga (aklis (Galeopsis spp.), balta balanda (Chenopodium album), balta spulgotne
(Melandrium album), darza ve&jagrikis (Polygonum convolvulus), ganu plikstin§ (Capsella
bursa-pastoris), geranija (Pelargonium spp.), kerainu madara (Galium aparine), lauka magone
(Papaver dubium), lauka vijolite (Viola arvensis), maura skarene (Poa annua), parasta gailsare
(Echinochloa crusgalli), parasta rudzusmilga (Apera spica-venti), parasta rudzupuke
(Centaurea cyanus), parasta virza (Stellaria medium), rudzu lacauza (Bromus secalinus),
sikziedu sikgalvite (Galinsoga parviflora), tiruma gaurs (Spergula arvensis), tiruma kumelite
(Matricaria inodora), tiruma naudulis (Thlaspi arvense), tiruma radzene (Cerastium arvense),
v&jauza (Avena fatua)), ka art piecas viendigllapju kultiiraugu sugas (auzas (Avena sativa),
vasaras kviesi (Triticum aestivum), vasaras miezi (Hordeum vulgare), ziemas kviesi (Triticum
aestivum), ziemas rudzi (Secale cereale)). Augu audzeSana att€lota 60. attela.

60. att. Augu audzeSanas konteineri ar dazadiem augiem.

Nezalu sugas tika audzg€tas gan atseviski, gan vairakas nezalu sugas ar kultiiraugu, tada
veida imit&jot apstaklus uz lauka. Augsnes sagatavoSanai tika izmantots dzeramais tidens un
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firmas kudras substrats (“Biolan”, pH 6.0, elektrovaditspéja (EC) 25 mS m’!, mitruma saturs
<65%, kiidras frakcija <2.0 cm, N 12.0%, P>Os 14.0%, K20 24.0%, Te 1.0 kg m™). Katra d&éstu
podina augu seklas tika s€tas ar neregularu attalumu. S€klu digSana déstu podinos ilga vid&ji
vienu l1idz divas ned&las. Déstu podinus p&c nepiecieSamibas aplaistija vienu lidz divas reizes
nedéla. Augu laistiSanai déstu podinus novietoja uz specializétiem appludinamiem siltumnicas
galdiem. Tika noverots, ka starp nezalu sugam bitiski atSkiras s€klu didziba ka art dala augu
kave€jas attistiba.

Turpmakai audzeSanai tika izv€l&tas darzkopiba biezi sastopamas nezalu sugas, kuras
vargja veiksmigi kultivét siltumnica - balta balanda, kerainu madara, tiruma naudulis, ganu
plikstinS, sikziedu sikgalvite, tiruma kumelite. Augu audzéSanai tika izmantots kiidras
substrats, kam pievienoja granulétu komplekso méslojumu “Yara Complex” 20 g m™, kura
sastava ir N 12.0%, N — NH4 7%, N — NO3 5%, P>0s 11%, K20 18%, Mg 1.6%, S 8%, B
0.015%, Fe 0.2%, Mn 0.02%, Zn 0.02%. Augu seklas viena no otras déstu kast€s tika iesétas
ar neregularam atstarpem, un divas I1dz trijas kolonnas ar 2.0 — 5.0 cm atstarpém. S€klu digSana
destu kastes ilga vidg€ji vienu lidz divas ned€las.

Gadijumos, kad déstu kastes ilgstosa laika perioda laistija no augsas, tika novérota algu
savairoSanas uz substrata virskartas. Alges traucg izmantot zalo pikselu noteikSanas algoritmus,
jo gan fons, gan augs ir zala krasa. P&c §1 efekta konstat€Sanas tika mainita laistiSanas metode
— laistiSanu no augSas aizvietojot ar galdu uzpludinasanu.

61. att. Algu kartu uz kiidras substrata

Augus déstu podinos un kast€s audz&ja Agrihorta siltumnica kontrol€tos apstaklos.
Augu attistibai nodrosinaja +20.0 C° temperatiiru no plkst. 8:00 — 20:00, bet nakts laika no
plkst. 20:00 — 8:00 +15.0 C° temperatiru. Vid€jais gaisa mitruma saturs visa augu attistibas
perioda bija 50%. Papildu saules gaismai, augu audzésanai tika izmantota LED apgaismojuma
lampas (Philips Lightning IBRS, 400V AC Nom 180W, IP66) un natrija lampas ar
apgaismojuma periodu no plkst. 06:00 — 20:00. Ziemas mé&neSos (novembris — februaris)
siltumnica audzetiem augiem noverota pasliktinata séklu dig§ana un attistiba.
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2.2. FotograféSanas aprikojums

Deéstu podinu fotografesanas stends. Augu, kas atradas déstu podinos, fotograféSanai
siltumnica, tika konstru€ts ramis ar platformu un perpendikulari regul€jamu augstumu pret
plakni, un uzstaditu maksligo apgaismojumu. Konstrukcijas — ramja izgatavoSanai izmantoja
metala stiira profilus (platums 2.5%2.5 cm) un metala skriives ar uzgrieZniem. Rami no malam
aizsedza ar melnu, gaismas necaurlaidigu polietiléna plévi (biezums 0.2 mm). Polietiléna pléve
nodroSindja aizsardzibu no citiem gaismas avotiem (pieméram, saules apgaismojums).
Platformai izmantoja putu polistirola loksni. Polistirola loksni mont€ja kopa ar Cetriem metala
stiira lenkiem. Katrs stiira lenka savienojums ar loksni nodroSinaja stabilu platformas noturibu.

= 0 £

62. att. Déstu podinu fotograféSanas stends ar reguléjamu fotokameras augstumu

Platformas vidi tika izveidoti tris caurumi: vidusdala atradas fotokameras leca, kas
novietota 90° lenki no plaknes ar skatu uz leju (uz augu lapam), tas diametrs 7.0 cm; blakus
fotokameras 1&cai atradas divi kabatas lukturi, to diametrs 2.5 cm un skats vérsts uz leju 90°
lenkT no plaknes. Apgaismojumam izmantoja divus LED lukturus “Arcas 9LED” (9 LED
spuldzes, gaismas pliisma 50 Im.).

Fotoatt€lus ar augiem uznéma siltumnica kontrolétos apstaklos. Fotoatt€li ar augiem to
attistibas laika (AE 09 — 16) tika uznemti no 10 cm un 30 cm attaluma (attalums no augsnes
virskartas Iidz kameras lecai). Fotoatt€lus uznéma ar “Canon PowerShot G16” fotoaparatu
(fotoattelu izméeri 4000*3000 pikseli, faila tips JPEG).

Stumjamas fotograféSanas platformas. Agrihorta tika izgatavotas divas stumjamas
platformas, lai uznemtu fotografijas uz lauka. Platforma sastav no 4 riteniem, kur divi fiksétie
un divi pagrieZamie 13” riteni, ar maksimalo pielaujamo slodzi 136 kg uz vienu riteni. Riteni
vienai platformai piemetinati pie trisstirveida metala kronsteina, bet otrajai pieskruveti pie
kronSteina ar M10 vitnstieni un uzgriezniem. No metala U-veida montazas profiliem
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2x30x30x30 mm tika izveidots platformas karkass. MontaZas profilu savienoSanai tika
izmantoti M 10 vitpstienis, paplaksnes un paSkontréjoSais uzgrieznis DIN 985.

63. att. Stumjamas fotograf€Sanas platformas karkass

Lai konstrukcija biitu stabilaka, vienai platformas versijai karkass nostiprinats ar 12
mm OSB plaksném. Lai vides apstakli, piemé&ram, lietus neietekm&tu platformas konstrukcijas
un, lai tas ilgak kalpotu, atrodoties apkartéja vide, platformas tika apSiitas ar diftizijas
membranu “DALTEX frameshield 100 plus”. Otra platformas korpuss tika veidots no
mitrumizturiga 12 mm saplaksna.

64. att. Stumjama fotograféSanas platforma sagatavota darbam

Stumjamas fotograféSanas platforma fotoaparata augstums ir regul€jamas gan uz augsu,
gan uz leju. Arf ritenu konstrukciju attalums sava starpa regul€jams, padarot konstrukciju
Sauraku vai plataku. Katrai zemnieku saimniecibai attalums starp riteniem un fotograféSanas
augstums tika pielagots individuali, jo vagu augstums un attalums starp kulttiraugu rindam
katra saimnieciba bija atskirigs.

Saulainaja laika, lai saule netraucétu kvalitativu att€lu uznpemsanu, papildus izveidoti
regul&jamie enotaji gan prieksa, gan sanos. Enotaji izgatavoti no elastigu plastmasas caurulu
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(10 mm diametra) karkasa, kur§ parklats ar “DALTEX frameshield 100 plus” necaurspidigo
materialu.

Ta ka kultiraugu rindu novietojums atSkiras starp saimniecibam, platformas
fotoaparatam ir paredzetas vairakas ievietoSanas vietas un grida izgriezti atvérumi fotoaparata
objektivam.

65. att. Fotoaparatu pozicijas

Augu fotografiju uznemsanai tika izmantots fotoaparats Sony Cyber-shot DSC-W800
ar 20.1 Mega piksela kameru 5x optisko palielinajumu. Lai nesabojatos un nesaskrap&tos
fotoaparats, ievietojot un veicot fotograféSanu, ievietoSanas malas ir izgatavotas no ekstrudéta
putupolistirola “Technoplex”.

Pasgajéja fotografeéSanas platforma. Platforma sastav no metala ramja, akumulatoru un
vadibas nodalijuma, un Cetriem elektropiedzinas riteniem. Pasgaj€jplatforma izgatavota LLU
Tehniskaja fakultaté pirms projekta uzsakSanas un projekta gaita pielagota att€lu uznemsanai.

66. att. Pasgajeja fotografeSanas platforma aprikota ar kameram un saules aizsegiem

Platforma tika aprikota ar divam Intel RealSense fotokameram, viena prieksa, ar skatu
vagas virziena, otra platformai pa visu, ar skatu uz augiem no augsas. Platformai iebiiveti
vairaki gaismas avoti. Divi lukturi priekS§a izgaismo braukSanas virzienu, bet divi LED
prozektori versti uz augiem, lai fotograféSanas laika kultiiraugi un nezales biitu pietiekami un
vienmérigi apgaismoti. Lai samazinatu saules gaismas ietekmi uz fotografgjamo laukumu, no
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melna plastikata izgatavots gaismu aizturoSas sienas. Platformai talak tika uzstadits att€lu
iegliSanas aprikojuma nodalfjums, kura izvietots dators, monitors, akumulatori un stravas
parveidotajs.

fotovoltisko paneli virs att€lu iegiiSanas aprikojuma nodalijjuma. Ar saules paneli sarazota
energija, tika izmantota platformas akumulatoru ladéSanai.

68. att. Platforma tiek demonstréta Lauksaimniecibas zinatnisko iestazu Direktoru Padomes
skaté

P&c vairakiem testiem tika nolemts papildinat saules aizsardzibu, aprikojot platformas
sanus un priekSu ar saules sargiem no zala polikarbonata plaksném. Saules sargiem priek$a un
aizmugur€ bija iesp€ja regulét augstumu, tada veida pielagojoties kultirauga augstumam.

FotografeSana ar stativu. Dé&stu kast€s audzeéto augu fotoatt€lu uznpemsSanai tika
izmantoti divi fotoaparati: 1) “Canon EOS 800D” digitalais fotoaparats (fotoatt€lu izméri
6000*4000 pikseli, faila tips JPEG); 2) “Canon PowerShot G16” (fotoatt€lu izméri 1200*1200
pikseli, faila tips JPEG). Fotoattéli tika uznemti kontrolétos apstaklos ar telpas maksligo
apgaismojumu un trispunktu atbalsta fotostativu (Manfrotto). Uz trispunktu atbalsta sist€mas
fotoaparats tika nostiprinats ta, lai 1€ca atrastos pretskata pret augu lapam - lecas skats tika
versts no augSpuses uz leju. Tika iestatits 30 cm attalums no fotoaparata 1€cas lidz destu kastes
esosas augsnes virskartas.
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69. att. Fotoaparats ar stativu déstu kastu fotograf€Sanai

Fotoatteli ar augiem tika uznemti vienreiz diena no augu attistibas etapa (AE) — 09
(digsta paradiSanas no augsnes, digllapas redzamas virs augsnes virskartas) Iidz AE — 16 (seSas
istas lapas izveidojusas).® Lai uznemtu fotoattélus ar augiem sanskata, déstu kaste tika savérsta
(45° lenkt no plaknes) no tas sakotn&ja stavokla. Atteli tika uznemti ta, lai att€la ir redzams
auga lapas virsmas laukums un forma.

2.3. Fotoatt€lu uznemsana lauka apstaklos

Fotoattélu ieguSana lauka apstaklos notika sadarbiba ar tris projekta iesaistitajam
saimniecibam:

1) Rdujienas novada, Jeru pagasta SIA “Lejasvagalu darzs”, kur tika fotograf&ti cukini
un kirbji;

2) Krimuldas novada, Krimuldas pagasta J. Lipska saimnieciba “Absoliits Ed”, kur
tika fotografeti redisi un rutki;

3) Kekavas novada Daugmales pagasta zemnieku saimnieciba “Atvases”, kur
fotograf€ti burkani un bietes.

Projekta norises laika fotoatt€lu uznemsana norisinajas vairakkart un dazados augu
augSanas attistibas etapos (sakot no digllapu atvérSanas pilniba virs augsnes virskartas (AE —
10) Iidz bridim, kad izveidojusas seSas 1stas lapas (AE — 16). Augi tika fotograféti pirms un
pec augsnes rindstarpu apstrades (ravéSana, irdinasana), ka ar1 lietus un diennakts tumsaja
laika.

Stumjama fotografésanas platforma. Augu fotoatt€lu uznemsanai tika izmantots
fotoaparats Sony Cyber-shot DSC-W800 un Intel RealSense kameru. Stumjot platformu uz
priekSu pa vagu ar augiem, ik péc metra tika veikta manuala fotograféSanas uznemsanas pogas
nospieSana. Atteli uznemti dazados rakursos, mainot fotoaparata ievietoSanas vietu. Tika

5 http://noverojumi.vaad.gov.lv/kulturaugu-fenologija/darzeni - atsauce uz augu attistibas etapiem
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uznemtas bildes un videoieraksti. Foto att€li uzglabajas fotoaparata SD karté un vélak tika
parkopéti uz servera talakai foto apstradei.

Atkariba no saules atraSanas vietas fotograf€Sanas laika, pirms fotograféSanas tika
noreguléti saules sargi prieksa un sanos.

e

70. att. Stumjama fotograféSanas platforma pie lauka ar nolaistiem saules aizsargiem

Pasgajéja fotografésanas platforma. Platforma lidz laukam un pa kultiirauga rindu
tika vadita ar distances vadibas pulti. Pirms kustibas uzsakSanas pa lauku, tika iesleégts vadibas
dators un aktivizéta automatiska augu vai vagu fotograféSanas programma. Virzot platformu
pa vagu uz prieksu un atpakal, Intel RealSense fotokameras fiks€ja augus no augsas uz leju vai
skatu vagas virziena. Ar automatisko reZimu datorprogramma sp€j fotografét 60 att€li/minitg,
ar iespeju iestatit vairak vai mazak att€lus sekunde.

71. att. PaSgajeja fotograféSanas platforma darbiba uz mitras augsnes

Pasgajéja platforma testta gan saulaina, gan lietaina laika. Lietainaja laika, kad zeme
ir mitra, platforma braucot pa lauku, tér¢ vairak energijas, jo robota masa ir ~150 kg un riteni
izslid. Braucot pa slapju augsni, tas grimst zemé un nepiecieSama lielaka jauda, lai izbrauktu
visu marSrutu, 1idz ar to akumulatori izladgjas atrak neka sausa, saulaina laika.

Platforma testéta ar1 nakts laika. Darbibu naktT nodroSina uzstaditie lukturi braukSanas
virziena un LED prozektori, kas izgaismo augus.
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2.4. Fotoattelu anoteSana

Fotoatt€lu anotéSanai uz “Windowsl0 OS” tika izveidota speciala programma,
izmantojot python un cv2, xml.etree.ElementTree bibliotekas. Lai izmantotu anot€Sanas
programmu augu atpaziSanai, katram kultiiraugu un nezalu sugai tika izveidotas dokumentu
mapes “images” un “annotations”. Dokumentu mapé “images” ievietoja atlasitus fotoatt€lus,
kuros augu un/vai nezalu att€li atbilda nepiecieSamajai kvalitatei. Dokumentu mapée
“annotations saglabajas katra att€la augu anotaciju klase un ramisa koordinatas .xml faila. Lai
anotétajos fotoatt€los augu suga un auga koordinatas tiktu savstarp€ji sasaistitas, fotoatt€lu
faila nosaukumam jasakrit ar anotaciju faila nosaukumu.

72. att. Ekrantt€ls no augu anotéSanas programmas

AnotgSanai izvelgjas tadu augu fotoatt€lus, kuros labi saskatami augi. Anotétajs katra attéla
apvilka taisnstlirveida anot€Sanas ramiti ap katru redzamo augu, no saraksta izvéloties
atbilstoSo auga sugu. Anotgja tos augus, kuru lapas savstarpgji biitiski neparklajas ar citu augu
lapam. Gadijumos, kad fotoatt€los redzamie augi un to lapas savstarpgji biitiski parklajas, Sos
augus aizkrasoja izmantojot lietojumprogrammatiiru “Paint”.

AnotéSana tika veikta vairakos piegajienos, un sagatavotas vairakas datu kopas.
Sagatavotas anotéto att€lu kopas tika nodotas atpaziSanas algoritmu apmacibai. Balstoties uz
iegiito rezultatu, anotéSana tika turpinata iesaktaja veida vai veiktas izmainas metodg.
Piemé&ram, tika izm&ginats anotét augus kas savstarpgji parklajas ar vienu anot€Sanas ramiti.
Iegtitie atpaziSanas rezultati bija sliktaki, neka anot&jot katru augu atseviski, Iidz ar to turpmak
tika anotéts katrs augs atseviski.

Vagu att€lu anotéSanai tika izveidota speciala programma, kura ar vektora palidzibu tika
noradits vélamais kustibas virziens.
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73. att. Ekranattéls no vagu mark&Sanas programmas ar vélamo robota kustibas vektoru

Lai palielinatu kvalitativu augu att€lu daudzumu, viena no metodém ir sintétisko att€lu
veidoSana. Tam nepiecieSams no att€liem precizi izgriezt augu zalas dalas (angliski: crop) un
tad Sos izgrieztos augus ievietot att€éla ar augsnes fonu. Izgrieztos augus iesp€jams pagriezt
dazados lenkos un veidot to spogulattélus, tadejadi bitiski palielinot datu kopa ietilpstoSo attlu
skaitu. Lai veiktu augu zalas dalas izgrieSanu, tika izmantota att€lu apstrades programma ‘“Paint
3D”. Projekta ietvaros $1 metode tika izm&ginata, bet, ta ka augu izgrieSana ir loti laikietilpigs
process, tika nolemts So virzienu talak neattistit.

74. att. No fotoatteliem izgriezti burkana digstu atteli
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3. Nezalu atpaziSana un to atrasanas poziciju noteikSana

Lai nodroSinatu robota darbibu reala laika, ka viens no nozimigakajiem RVS centraliem
blokiem ir robota augu detektéSanas sisttema. Tas izveides un darbibas procesa shéma sastav
no Sadiem galvenajiem secigiem posmiem: augu att€lu iegiiSana, att€lu priekSapstrade un
mark&Sana, dzila neironu tikla apmaciSana. Zemak dots katra posma 1ss raksturojums projekta
1etvaros.

Attelu ieguvei sakotn€jai apmacibas kopai tika izmantotas Intel RealSense D435, Canon
EOS 800D, Canon PowerShot G16 un Sony W800 digitalas RGB kameras. Ar kameram Intel
RealSense D435 un Sony W800 tika iegtti augu atteli lauku apstaklos, bet ar Canon EOS 800D
un Canon PowerShot G16 kontrolétos apstaklos. Lauku apstaklos attéli tika iegiiti Kekavas,
Rijienas un Krimuldas novados, bet kontrol€tos apstaklos Jelgava. legiito att€lu izskirtsp&jas
bija atSkirigas ka 720x1280, 1000x750, 640x480, 640x360 u.c. Japiezimée, ka att€lu punktu
iz8kirtsp&ja pirms att€lu apmacibas dzila neironu tikla ieeja tika parrékinata.

Attelu mark&Sanai tika pielietos “objektu izgriezuma princips”. Augu mark&Sana datu
kopas izveidei tika veikta manuali, izmantojot python un cv2, xml.etree.ElementTree
bibliotekas. Projekta ietvaros tika sagatavotas vairakas att€lu kopas. Ka viena no att€lu kopam
tika izveidota datu kopa, sastavosa no 1118 markétiem att€liem, kuros tika klasificéti sesi
kultiiraugi un astonas nezalu sugas, kopuma tikai iegiitas 7853 anotacijas, kas apkopota
projekta SCOPUS publikacija®. Tapat augu detektora izveidei tika lietota projekta izveidota
atverta datu kopa’.

3.1.  Algoritmi augu atpaziSanai

Lai robota datorredze atpazitu nezales no kultiraugiem, tas ir jaapmaca. Augu
atpaziSanai att€los apmacibai tika izmantota vienas pakapes pielagots konvolicijas dzilo
neironu tikls (CNN) YOLOvV2 un YOLOv4®. Izmainas arhitektiira tika veiktas, palielinot ta
ieejas slanu skaitu un pielagojot atbilstoSu atpazingja izeju nepiecieSamajam detekt€Sanas
klasem. Turklat augu atpaziSanas sisttma konfigur€ta tada veida, lai apstradatu att€lus ar
1216x1216 punktu izSkirtsp&ju. Lai giitu priekSstatu attieciba uz izveléto pielagoto
konvoliicijas neironu tikla “dzilumu”, vertigi atzimet, ka tas sastav no 21 konvolutiva slana.

Ka citus pamata apmacibas raksturlielumus jamin, - tikla apmacibas atrums 0,0001,
batch 8. Apmacibai tika izmantoti 90%, bet validacijai 10% no datu kopas att€liem. Objektu
atpaziSana attélos veikta ar Darkflow izstrades ietvaru® un pamata ir lietota programm@&sanas
valoda python. Apmaciba veikta uz EDI riciba esosa HPC (High Performance Computer)
servera, kas nodroSina nepiecieSamo grafisko veiktsp€ju, lai apmacitu neironu tiklus.

6 Sudars, K., Jasko, J., Namatevs 1., Ozola L., Badaukis, N. (2020). Dataset of annotated food crops and weed
images for robotic computer vision control, Data in Brief, 31. doi:10.1016/j.dib.2020.105833

7 https://makonis.edi.lv/s/kiwBSk78C8iY94W

8 https://pjreddie.com/darknet/yolo/

% https://github.com/thtrieu/darkflow
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Augu atpaziSanas sistéema attelos

Projekta gaita tika izstradatas seSas augu atpazin€ju versijas, veicot apmacibu uz
dazadam projekta izveidotam augu datu apmacibas kopam, ko noteica, defingjot dazadas augu
detekteSanas klases (75.attls).

75. att. Nezalu un kultiraugu detektéSana.

Ka 75. attela redzams augu detektora programmas izsaukSanas darbibas interfeiss sastav
no augu atté€la un papildus informacijas programmatras konsoles, kura tiek sniegta informacija
par koda izpildes un nezalu ierobeZosanas gaitu. Zemak 76. attéla dots augu detektora attelos
piemers.

76. attels. Augu detekteSana.

Iesp&jams redzét, ka tiek izgriezti, ieraméti un atSkirti atpazitie kultiiraugu un nezales.

Augu atpaziSanas sistemas detektéSanas rezultati

Augu atpaziSanas sistemas detekteSanas rezultatu apkopojuma absoliitajas frekvences
slokSnu diagramma uz vienas no testa datu kopas (n testa datu kopa) skat. 77. attela.
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77. att. DetektéSanas atpazin€ja augu sadalijuma pa klasém, n testa kopa

Zemak 78. atteéla diagramma paradita apmaciba izmantotas datu kopas sadalijums pa
klaseém un objekta detekteSanas precizitate, fiks€jot veiksmigi atpazito un kliidaini atpazito
objektu skaitu.

detection-results
(278 files and 12 detected classes)
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78. att. DetektéSanas atpazin€ja augu sadalijuma pa klasém un klaSu detekt€Sanas precizitate,
n testa kopa

Sadi objektu atpaziSanas rezultati sasniegti tikai ar pedgjam atpazingja versijam. Tas
izskaidrojams, ka bija nepiecieSams laiks, lai izveidotu pienacigu dzila neironu tiklu datu
apmacibas kopu. Ka ari, lai pieskanotu atbilstoSu konvoliiciju neironu tikla atpazing€ja
arhitektiiru un hiperparametrus. Jaunaka augu atpazin€ja versija ir pieejama uz Elektronikas un

datorzinatnu institiita servera'.

10 http://git.edi.lv/kaspars.sudars/ronin_weed_detector
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Lai augu atpaziSanas sist€éma nevainojami darbotos ir janem vera visi faktori, apstakli un
nosacijumi, kas nosaka un sastada augu apmacibas datu kopu. Ka piem&ri jamin, augu attistibas
stadija, att€lu ieguves parametri u.tml. Tie savukart ir c€loni, kas defin€, kadas attelu
marké&Sanas vadlinijas izv€leties un izveidot prasibam atbilstoSas kvalitates objektu atpazingjus
attelos.

No augu atpazingja iegiitas nezalu koordinatas tiek parrékinatas no pikseliem uz cm daba
un uz Stm koordinatam tiek virzits vai nu lazers, vai mehaniskas ierobeZoSanas riks.
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3.2.  Nezales atraSanas koordinasu 3D telpa noteikSana

Lazera manipulators attieciba pret nezalém tika veérsts vertikali, imit€jot scenariju ar
mobilas robota platformas lazera stara kustibas virzienu. Ar1 fotoatt€lu uznemsSana notiek
virsskata attieciba pret augiem. Sada konfiguracija jarisina optiskas perspektivas paradiba, kad
augs atkariba no atraSanas vietas attieciba pret kameru dazadi izskatas uznemtaja fotoattela. Jo
augstaks augs, un jo talak augs atrodas uz saniem no kameras optiska centra, jo lielaks
perspektivas efekts, kas programmatiski jakompense, lai precizi trapitu ar lazeri uz auga
virsmas. Perspektivas efektu var redzet 79. att€la. Faktiska atSkiriba uz lineala sastada aptuveni
1 cm, ka rezultata nekompensgjot So starpibu lazers trapitu garam.

79. attels. Perspektivas efekts. Pa kreisi att€ls skata no augsas, kur sarkana linija norada uz
auga robeZu. Pa labi att€ls skata no saniem, kur laba sarkana Iinija sakrit ar kreisa att€la
sarkano Itniju, savukart kreisa sarkana Itnija parada faktisko auga robezu.

Perspektivas efekts rada situaciju, kad augsta objekta punkti sakrit ar punktiem attéla,
kuri ir nobiditi no kameras centra. Shematiski tas ir paradits 80. att. Objekts ar sarkano rinki
gala kameras skata (pelekais kvadrats) pilniba parklaj 15 mm augsto objektu ar zilo rinki, kur§
atrodas pa labi no ta.
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80. att. Objektu parklasanas de] perspektivas kameras skata, visi izméri milimetros, atbilstosi

projekta planotai robota konfiguracijai

Parklasanas efektu ir iesp&jams aprékinat ar trigonometrijas palidzibu p&c algoritma, kas
dota 81. att. Blakus grafika redzamas aprekinatas nobides x., atkariba no attaluma lidz kameras
optiskajam centram. Piem&ram, augiem ar 30 mm augstumu §1 nobide sastada aptuveni 20 mm,
ja tie atrodas 150 mm attaluma no centra (pie 300x300 mm apstrades laukuma).

Perspektives radita probléma ir risinama divos veidos.

e veikt augu augstuma mérjjumus, pieméram, ar dziluma kameru vai ar divam
kameram (stereo redze);
e pienemt vidéjo augu augstumu ar kuru tiks stradats un rékinaties ar nobides

kladu.
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81. att. Perspektives nobides aprékini dazada augstuma augiem: x, - auga attalums no centra;
hi - kameras augstums (200 mm); a - auga galotnes redzamais lenkis; 4, - auga augstums; xeq
- kamera redzama nobide

Dziluma kameras izmantoSana

Augu 3D formas un pozicijas telpa noteikSanas funkcionalitate tika realiz€ta, izmantojot
Intel RealSense D435 dziluma kameru. Informacija par augu 3D formu un poziciju telpa
nepiecieSama, lai varétu kompensét ierobezojoso iekartu pozicionéSanas nobidi, kura rodas del
perspektivas efekta 2D att€la augiem virs zemes plaknes. Uznemto att€lu paraugi RGB un
dziluma diapazona doti 82. att.

82. att. RGB attéls un dziluma attéls ar attalumiem lidz kamerai

Izmantotas dziluma kameras darbibas pamata ir aktiva infrasarkana stereo dziluma
mériSana, kura izmanto lazera emiteru, lai projicétu punktu rezgi, péc kura deformacijam
nosaka katra att€la punkta attalumu no kameras. ReZga izmantoSana uzlabo lielu objektu
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attaluma noteikSanas precizitati. Tome&r ne visi augi var tikt detektéti ar §adas pieejas palidzibu,
jo rezga solis robotam paredzétaja darba attaluma (40 cm) parsniedz 1 cm, kas defin€ minimalo

detekt&jamo objektu izméru (skat. 83. att.).

83. att. RealSense D435 projecétais dziluma noteikSanas rezgis 40 cm attaluma

1x1 cm

Nemot to véra, sadas dziluma kameras izmantoSana ir lietderiga augiem, kuri ir vismaz

4x4 cm un lielaki.
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3.3. Attelu apstrade, lai parbauditu nezales iznicinaSanu

Lai noveértétu to vai nezalu ierobeZoSanas agregats ir apstradajis nezali, tika izveidots
algoritms, kas fotografijas pirms un pec auga apstrades un lauj novertét kop&jo augu zalo dalu
laukumu. Sim noliikam tika izveidots skripts “R statistics” vide. Par pamatu tika nemts augu
zalas krasas indekss'!. Zala augu masa tika identificéta péc sekojosas formulas:

I_ZG—R—B
2G+R+ B’

kur  7-zalas masas indekss
R, G, B — krasu komponentes sarkans, zal$ zils.

84. att. dots piemers ar zala laukuma identific€Sanas skripta rezultatu. Lai panaktu att€lu
savstarp&ju salidzinamibu, visi eksperimentalie augi tika fotograf€ti stingri no viena augstuma,
nemainiga apgaismojuma, precizu augu kastes novietoSanas poziciju pret fotoaparatu un
nemainigiem fotoaparata iestatijjumiem (palielindjums, atvérums, ekspozicijas laiks un ISO
jutiba).

84. att. Krasu fotografija (pa kreisi) un augu zala laukuma noteikSana (pa labi)

No attéla izgiitie zalie pikseli tiek izteikti skaitliska vertiba - indeksa un ir iesp&jams
aprékinat augu zala laukuma indeksa izmainas pirms un péc apstrades.

11 A database for remote sensing indices. [tieSsaiste][26.01.2021] Pieejams: https://www.indexdatabase.de/db/i-
single.php?id=35
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4. Nezalu ierobezoSanas iekartas pozicion€Sanas un orientéSanas
modulu izstrade

Lai nodroSinatu robota autonomu darbibu, iekartai nepiecieSams orient€ties apkarteja
vid€ un spét virzities pa zemnieka uzdotu marSrutu. Lidzigi ka citiem autonomiem
transportlidzekliem robota pozicion&Sanai pamata tiek lietota satelitnavigacijas sistéma, kas
papildinata ar kultiirauga vagas (rindas) atpaziSanas algoritmu. AtSkiriba no viedtalrunos
lietotas satelitnavigacijas sist€mas, kuras precizitate aptuveni 2-4m, GNSS-RTK moduli
atkariba no apkart€jas vides, sp€j darboties ar precizitati 11dz pat 3 cm. Tas nodroS$ina, ka robots
virzisies pa defin€to marSrutu ar augstu precizitates pakapi.

4.1.  GNNS RTK robota vadiSanas modula un algoritmu izstrade

Lai nodroSinatu robota autonomu parvietoSanos no bazes vietas lidz lauka
sakumpunktam, ka art veiktu kustibu pa vagam, robots izmanto satelitnavigaciju. Plasak
zinama no globalas navigacijas satelitu sisttmamam (GNSS) ir Amerikas Savienoto Valstu
uzturéta Globalas pozicionéSanas sisteéma (GPS), bet papildus tai darbojas art Galileo (Eiropa),
GLONASS (Krievija) un BeiDou (Kina) sisteémas, kuru satelitu signalus arl ir iesp&jams
izmantot. Satelitnavigaciju papildinot ar reala laika kinematikas (RTK) funkciju, ir iesp&jams
noteikt robota atrasanas vietu ar <10 cm precizitati un atbilsto$i korigét robota kustibas gaitu.
Lai izveidotu marSrutu robotam, nepiecieSama GNSS punktu koordinatu ierakstiSana robota
atmina. Kad robota navigacijas sist€ma parslégusies precizaja reZima, robots spgj parvietoties
pa defin€to marSrutu ar augstu precizitates pakapi. Lai nodroSinatu robota darbibas precizitati,
t.i., lai GNSS RTK sistéma sp&tu darboties augstas precizitates reZima, ir nepiecieSama GNSS
RTK bazes stacija. Tas uzdevums ir siitit robotam ta atraSanas vietas poziciju korekcijas.

GNNS RTK modulu izvéle un precizitates novertéjums.

Projekta ietvaros tika izvertéti dazadi tirgii pieejamie GPS RTK risinajumi, kuri gan
precizitates, gan cenu limena zina butu pieméroti uzstadiSanai uz robota. Ka atbilstoSs tika
izvélats u-blox razotaja C94-M8P modulis'?, kas atbalsta bazes stacijas un mobilas platformas
konfiguracijas iesp€ju. lekartas testi paradija, ka iekarta ir preciza, un sp€j nostabilizeties
augstas precizitates reZima, vienlaikus ir ar salidzinosi zemu stabilitati. Iekarta parsvara atradas
zemaka ITmena precizitates reZima, un loti reti sp&ja nostabilizéties vajadzigaja precizitates
reZima. Stabilitates uzlaboSanai tika veikti testi ar Kalmana filtra pielietoSanu (skat. 85. att.).

12 https://www.u-blox.com/en/product/c94-m8p
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85. att. GPS RTK meérijumi un stabilitates uzlaboSana ar Kalmana filtru

Projekta gaita GPS RTK iekartu tirgd kluva pieejams nakamas paaudzes u-blox modulis
C099-F9P'?. Balstoties uz produkta tehniskajiem aprakstiem, tika secinats, ka tam vajadz&tu
bt stabilakam par savu priek$gajeju. Divi C099-F9P moduli tika sakonfiguréti bazes un
mobilas platformas reZima, un tika veikti analogiski signala un precizitates rezima stabilitates
testi. Tika secinats, moduli tieSam darbojas stabili, un saglabaja augsto precizitates rezZimu,
tiklidz tas tika sasniegts.

C099-F9P modulis tika izvélets turpmakiem eksperimentiem, ka piemérotaka iekarta
precizitates un veiktsp&jas dél. Vispirms tika veikts koordinatu noteikSanas tests statiska
reZima. Sim noliikam tika uznemti &etri punkti daba ar C099-F9P iekartu un parbauditi pret
iepriek§ uzméritam punktu koordinatam. Vispirms QGIS rika'* tika atzim&ti punkti (skatit 86.
att.)

86. att. GNSS RTK precizitates tests ar uzméerito punktu koordinatam

13 https://www.u-blox.com/en/product/c099-f9p-application-board
14 https://qgis.org/en/site/
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Viens no C099-F9P moduliem, kas bija nokonfiguréts ka references bazes stacija tika
novietots uz paaugstinajuma, lai nodrosinatu modulu savstarp&jo kumunikaciju, bet ar otru
moduli, kas bija nokonfiguréts mobilas platformas reZima, tika secigi parvietots pa izveletajiem
punktiem. Katra punkta tika ierakstits nomérito GPS koordinatu Zurnalfails, talakai apstradei
un datu att€losanai QGIS rika. Talak tika veikts koordinatu noteikSanas tests dinamiska rezima,
parvietojot moduli un tada veida imit&jot mobilas platformas kustibu. Visu mérijjumu
Zurnalfailu saturu var redzet 10. pielikuma. legiitie dati tika papildus pievienoti QGIS rika jau
atzimetajiem punktiem karté (skatit 87. att.).

87. att. GNSS RTK precizitates testi - novérojama konstanta koordinatu nobide X un Y ass
virziena.

Eksperimentu rezultatos tika noverota konstanta koordinatu nobide, kas skaidrojama ar
to, ka uz testu bridi modulim, kas bija nokonfiguréts ka references bazes stacija, nebija iestatitas
fiksétas antenas geografiskas koordinatas. Saja eksperimenta bazes stacija pati noteica savu
atraSanas vietu noteiktu laiku, Iidz tika sasniegta minimala iestatita precizitate. Kad minétie
nosacijumi izpildijas, bazes stacija pargadja raidiSanas reZima lidz ar to otra modula GNSS
koordinatu absoluta precizitate ir tieSi atkariga no pirma modula noteiktajam GNSS
koordinatam kalibréSanas rezima. Péc 10 dienam tika veikts atkartots eksperiments statiska
reZIma precizitates novértésanai. Saja reize references bazes stacijas koordinatas tika iestatitas
statiskas, par pamatu nemot uzméritas koordinatas, tadéjadi Sim modulim vairs nebija javeic
pasSkalibracija. Mértjumi I1dzigi ka pirmaja eksperimenta tika saglabati Zurnalfailos (skatit 11.
pielikumu) un dati tika pievienoti QGIS rika. Pateicoties fiksétam bazes stacijas antenas
koordinatam, otra modula GNSS koordinatas ir daudz precizakas un kliida bija samazinajusies
no aptuveni 2.5 m Iidz 13 cm nemot véra mérijuma kltidu un uzmérito punktu precizitati daba
(skattt 88. att.).
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88. att. GNSS RTK otrie precizitates testi - koordinatas sakrit 13 cm robezas.

Starp precizitates eksperimentiem notika dinamiska reZima eksperiments Agrihorta
teritorija. Saja eksperimenta tika noveértéta relativa modula precizitate un atkartojamiba.
Laukuma pie Agrihorta €kas tika izveidota geometriska figiira - astonstiris (skatit 89. att.).

89. att. GNSS RTK relativas precizitates testi Agrihorta teritorija.

References bazes stacijas modulis tika novietots brivi izveleta vieta, savukart mobila
robota parvieto$anas imitacijas modula antena tika piestiprinata koka vadiklai un vadikla tika
parvietota péc iesp€jas stabili un precizi attieciba pret izveidoto astonstiiri. Tika veikti tr1s apli
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un mérjumi saglabati Zurnalfailos (skatit 12. pielikumu) vélakai att€loSanai QGIS rika (skatit
90. att.).

90. att. GNSS RTK relativas precizitates testu 3 atkartojumi

Atkartojumi liecina par augstu precizitati un mérjjumu atkartojamibu. Nemot véra
mérijuma kludu, antenas parvietojuma kltidu nobide starp atkartojumiem neparsniedz 10 cm
(skatit 91. att.).

Segments [centimeters]
5.840
0.032

O Cartesian @ Elipsoical
b Info

91. att. GNSS RTK relativas precizitates testu tris atkartojumu trajektorija tuvplana

GNSS RTK vadibas shéma

Satelitnavigacijas sist€émas izmantoSanai robotam tika izmantota 92. attéla redzama
shéma. GNSS ZED-F9P moduli ir pieslégti pie datoriem Raspberry Pi (kontrol€ bazes staciju)
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un robota borta datoram Jetson. Savienojumu starp datoriem veido LAN tikls, bet pasi GNSS
moduli savienoti ar datoriem caur USB portiem.

PCRasp Pi
GNSS

Use RTE _RTCM UDP.c
- Use R
ZED-F9P (virtual serial) ( (Serial) ) v

(Base) / 0P

RTCM 3.3

GMNSS USE
ZED-F9P (virtual serial)
(Rover)
NIVIEA

92. att. Bazes stacijas (att€la Raspberry Pi) savienoSanas shéma ar robota borta datoru (attela
PC)

Lai nodroSinatu veiksmigu robota sisttemas darbibu un to, ka ta spés sasniegt
nepiecieSamo precizitates pakapi statiskos apstaklos, navigacijas sist€éma pirms uzstadiSanas
uz robota platformas tika test€ta EDI, skat 93. att€la. Navigacijas programmatiiras moduli péc
tam tika test€ti uz robota platformas jau pietuvinata darbibas vide.

Visa programmatira, kas izstradata robota vadiSanai caur GPS punktiem, ir uzstadita uz
robota Jetson borta datora un pieejama kopa ar robotizé€to nezalu ierobeZoSanas sisteému.
Vadibas programmatiiras kods ir pieejams uz EDI servera'>.

93. att. GNSS-RTK modulu izméginasana uz EDI &kas jumta pirms uzstadisanas uz robota
platformas

15 https://makonis.edi.lv/s/gY 8sT56nWpEa7GH
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Robota satelinavigacijas vadiSanas modula izstrade sakuma tika veikta ar V1 platformu,
test§jot gan vienas, gan divu antenu izmantoSanas iespgjas.

94. att. Satelitnavigacijas algoritmu testi ar V1 platformu

Precizas pozicijas noteikSanai uz robota ir uzmont€tas divas simetriski novietotas GNSS
antenas. Tada veida pozicija ar augstu precizitates pakapi tiek noteikta divos punktos. Sads
risinajums dod iesp&ju noteikt ne tikai robota atrasanas vietu, bet ar1 robota atraSanas virzienu
(atskirt robota priekSu no aizmugures). Tas ir bitiski, lai nodrosSinatu to, ka robota platforma ir
pagriezta ar pareizo pusi brukSanas virziena.

95. att. Uz robota uzstaditas divas GNSS antenas (iezim&tas ar sarkaniem apliem)

Izmantojot robota vadibas planSeti, iesp&jams ierakstit marSruta punktus, pa kuriem
robotam jadodas no bazes vietas 11dz lauka sakumpunktam, ka art vagu koordinatas. Izmantojot
saglabatos koordinatu punktus, robots autonomi sp€j parvietoties pa vélamo marSrutu. Vairak
par robota vadibas saskarni lasams 5. nodala.
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4.2.  Vagu virziena atpaziSanas algoritms

Lai veiktu robota autonomu vadiSanu pa vagu, konkr&tos gadijumos papildus GNSS-
RTK sistemai pielieto vagu atpazingja korekciju. Ta tiek rekinata $adi, vispirms vagu atpazingjs
ieeja sanem att€lu, ka ir paradits 96. att. Talak tiek aprékinats robota virziens no ta centra
virziena uz vagas centru, ka tas paradits 97. att.

96. att. Vagu virziena atpaziSanas sisteémas ieejas attela piemers

Projekta laika tika izskatitas vairakas pieejas, ka veidot vagas atpaziSanas sist€ému. Tika
eksperimentétas un analiz&tas praktiskai pielietoSanai Sadas pieejas. Sist€émas izejas tika
veidotas: 1) ka signali, kas tieSi vada robotu, 2) ka divas rekomendacijas robotam nakamaja
sol1 pagriezties vienu vienibu pa labi vai pa kreisi, 3) ka vektors, kas norada virzienu uz tuvakas
vagas centru. Eksperimentu laika ka veiktspgjigaka izradijas 3. pieeja, skat. 97. att€lu. Robota
vadibas programma no atpazin€ja sanem korekcijas vektoru un to izmantot robota gaitas
korekcija, braucot cauri ieprieks definétiem augstas precizitates GPS punktiem.

-

2 5%

/ NS

97. att. No robota kameras frontali uznemts lauka attéls, zala Iinija, - robota kustibas virziens,
sarkana linija, - vagu atpazingja ieteiktais robota grieSanas virziens

Augstak redzamaja attela paradits velamais robota kustibas virziens (zalais vektors) un
vagas virziena novertéjums no vagas atpazisanas sist€émas (sarkanais vektors). Ped¢&jais iegiits
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no robota kameras, kas piemonteta frontali un simetriski robota garenasij pie ta priekSpuses
robota kustibas virziena, ja So virzienu attiecina robota kustibas plaknei. Vairak rezultatu
atrodams EDI serveri'®. Izstradatais programmatiiras kods sistémas darbibai ir instaléts un
darbojas uz RONIN robotizétas platformas borta datora.

16 https://makonis.edi.lv/s/gY8sT56nWpEa7GH

80



5. Izstradato modulu integréSana un iekartas test€Sana lauka apstaklos

Pec veiksmigas atseviSko mehanisko mezglu un programmatiiras pamatelementu
izstrades, tika veikta robota konstrué$ana un savietoSana vienota iekarta.

5.1.  Atsevisko mezglu savieto$ana vienota iekarta un sist€ému
atklidoSana.

Vienu dalu no detalu ras€jumiem nosiitija uznémumam, kas nodarbojas ar metala
lazergrieSanu. Kad lazergrieSanas darbi veikti, gatavas (izgrieztas) metala detalas uz paletes
atgadatas uz to turpmako izgatavoSanas un montazas vietu, kas notika LLU Tehniskas
fakultates laboratorijas telpas.

98. att. Ar lazergrieSanas panémienu izgatavotas detalas.

Talak visas metala detalas tika mehaniski apstradatas, pieslipétas griezuma vietas, veikti
papildus urbumi un faz€jumi, iegrieztas vitnes utt. Vitnotie savienojumi tika izveidoti visos
flanCos, pie kuriem tiks pieskriivéti vaki un citi elementi.

Paraléli mehaniskajiem sagatavoSanas darbiem dala no uzrasétajiem elementiem tika
izgatavoti ar virpoSanas vai frézéSanas panemienu. Tika izvirpotas ritenu asis, ritenu rumbas,
gultnu s€zu vietas, kéZratu atloki un daudz un dazadas citas detalas, kas nepiecieSamas
platformas izstradei.
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100. att. Dala no izvirpotajam detalam.

Tad, kad detalas mehaniski sagatavotas, sakas detalu metinasanas un montazas process.
Metinasanas veikta gan ar MIG/MAG panémienu, gan ar1 TIG panémienu. Sakotng&ji sametinati
atseviSkie elementi, kuru piekluve nav iespg€jama péc platformas sametinasanas, tad saktas likt
kopa platformas sanu bloku malas un tas sametinatas pie speciali izvirpotiem distanceriem.
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101.  att. Sanu bloku izgatavoSanas process — metinasanas darbi

Ka viena no noslédzo$am sanu bloku izgatavoSanas sastavdalam ir aptverosas loksnes
izlociSana un piemetinaSana pie sanu bloku malam. Ar So darbibu tiek noslégti sanu bloka
metinasanas darbi un Sis bloks veidojas ka viena neizjaucama sastavdala, pie kuras turpmakaja
procesa tiks pieskriivéti dazadi elementi un iemontéti piedzinas elementi.
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103.  att. AtseviSko elementu izskats péc to metinasSanas darbiem.

Tad, kad visas detalas izgatavotas, tas tiek pieslipetas, lai nebiitu nekadu nelidzenumu
vai metinasanas Slakatu. Talak visas platformas dalas tiek nogadatas uz uzn€mumu, kas veic
detalu cinkosanu.
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104. att. Detalas sagatavotas cinkoSanai.

Saja gadijuma izmantots aukstas cinkoSanas pané€miens, kas rada vizuali pievilcigaku
metala parklajumu un nerada detalas deformacijas cinkoSanas laika, ka tas var gadities ar
karstas cinkoSanas panémienu.

105. att. Detalas péc cinkoSanas.

Peéc cinkoSanas visas detalas atgadatas uz to turpmako montazas un komplektéSanas
vietu.

Sekojosaja att€la paraditas tikai viena sanu bloka izmantotas detalas un elementi.
Papildus izlazerétajam un izvirpotajam detalam nepiecieSami ar1 standartiz&tie elementi, t.i.
elektromotori, piedzinas k&Zrati, kédes, gultni, blivslégi, sprostgredzeni, skriives, paplaksnes
un uzgriezni.
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106. att. Sanu piedzinas bloka detalas pirms to montaZas.

Talak notiek detalu montaZas process, kad tiek sakomplektétas visas mehaniskas dalas.

107. att. Samont€ts sanu piedzinas bloks.

Analogiski pirma sanu bloka izveidei tiek izgatavoti ar pargjie.
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108. Att. Nezalu iznicinaSanas robota braucama dala bez elektronikas

Pec braucamas dalas izgatavoSanas seko CNC mehanismu montaza. Ari pasi CNC
mehanismi no piegadataja tika piegadati izjaukta veida, Iidz ar to bija nepiecieSamiba tos
samontét. CNC mehanismu stiprinaSanai izveidots atseviSks ramis, kur§ vienkar$i ir
uzmont&jams vai demont&jams no braucamas platformas.

109. Att. CNC mehanismu montaZas procesa

Pec nezalu ierobeZoSanas platformas mehanisko komponensSu izgatavoSanas un
montazas, seko visu vadibas elementu uzstadiSana un elektrotehniskie darbi, jeb
elektroinstalaciju montaza.
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110. att. Robota vadibas elementu integréSana un elektroinstalacijas darbi
5.2.  Robota centrala vadiba

Lai vaditu robota atseviSkos mezglus un koordinétu to darbibas, projekta ietvaros tika
izstradata vadibas mikroshéma - robota centralais vadibas bloks. Robota centralais vadibas
bloks nodroSina izpildmehanismu, robota ritenu un citu izpildelementu saskanotu darbibu ar
borta datoru un GNSS-RTK sistému.

111. att. Robota centralais vadibas bloks

Par pamatu robota centralajam vadibas blokam izmantota Microchip izstrades plate. Sai
izstrades platei pievienoti klat dazadi papildus moduli, lai robots pilnveértigi veiktu planotas
funkcijas. Shéma sastav no vairakiem funkcionaliem papildus blokiem (skat. att€la 111.b.):

* Ka viens no blokiem ir RTC (nodroSina reallaika pulksteni), un So funkciju pilda
mikroshéma MCP79410 (shéma apziméta ar IC101)

* Komunikaciju ar motora draiveriem un CNC nodroSina SN65HVD230D mikroshéma,
(shéma IC103).

* Robota telemetrijas datu saglabasanai tiek izmantota mikroshéma IC102.
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111.b. att. Vadibas bloka shémas

Centrala vadibas bloka programmatiira tika izstradata Microchip MPLABX vidg,
izmantojot XC32 C valodas kompilatora brivi pieejamo versiju un Microchip Harmony 2.0

satvaru.

Pielikuma doti galvenie funkcionalie un konfiguréSanas koda faili, ieskaitot automatiski
generétos CANOpen vardnicas failus komunikacijai ar piedzinas un CNC motoru
kontrolleriem, ka armT modific€tus galvenes failus atveérta koda bibliotekas CANOpenNode
(https://github.com/CANopenNode/CANopenNode) izmantoSanai.

6. tabula dots projekta vajadzibam izstradata un automatiski generéta koda failu
kopsavilkums. Pilns MPLABX projekts pieejams 20. Pielikuma.
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Centrala vadibas bloka koda failu kopsavilkums

app.c Galvenais aplikacijas kods — apvieno stavok]u masina
visu pargjo modulu kodu

app.h

CANopenApp.c Aplikacija darbam ar CANOpenNode funkcionalitati

CANopenApp.h

CO_config.h CANOpen konfiguacija

CO_driver_custom.h

CO_driver_target.h

CO_OD.c

CO_OD.h

CANOpen iekartas vardnica (automatiski generéts
kods, izmantojot
https://github.com/robincornelius/libedssharp)

communicatorApp.c

communicatorApp.h

Aplikacija komunikacijas organizéSanai ar vadibas
datoru

igusDl.c IGUS D1 solu motoru kontrolleru interfeisa aplikacija
igusD1.h
main.c Ieeja programma
Ronin_CNC.c CNC iekartas vadiba ar IGUS D1 solu motoru
. kontrolleru palidzibu
Ronin_CNC.h

Ronin_command_proc.c

RoninCommandProc.h

No vadibas datora sanemto komandu procesors

Ronin_laser.c

Ronin_laser.h

Lazera vadibas kods

Ronin_mill.c

Ronin_mill.h

Zemes frezes vadibas kods

Ronin_motor.c

Ronin_motor.h

Piedzinas motoru kontrolleru vadibas kods

simple_queue_config.h

Konfiguracijas kods queue datu struktiiras
izmantoSanai

6. tabula.
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Robota kameru darbiba, att€lu atpaziSana un satelitnavigacija tiek vadita ar borta datoru.
Tas sanem signalus no sist€émas atpazin€jiem, GNNS antenam un rokas vadibas planSetes. Lai
veiktu augu atpaziSanu un detekt€Sanu attelos, ka robota borta dators tika izvéléta Nvidia Jetson
AGX Xavier skaitloSanas platforma. Apsvérumi, kas noteica $adu izvéli, bija divi. Pirmkart,
zems energijas patérins, lai nodro$inatu robota ilgdarbigu. Otrkart, skaitloSanas jauda, kas biitu
ekvivalenta personala datora grafiska procesora kartei (GPU).

112. att. Robota borta dators Nvidia Jetson AGX Xavier

(foto: developer.nvidia.com/embedded/jetson-agx-xavier-developer-kit)

Robota atpazingju vadibas sist€éma sp€j precizi orientéties lauka, atSkirt nezales no
kultiiraugiem un nosttit komandas, lai tas ierobezotu (113. att.).

Attélu
uznemsana
lazera ravétajam [+ ——
N Atpazita objekia
L Augu o prise
g pozicijas nodoSana
detekie =ana-un ierobezosanas
Attalu alpazisana iekariai
uznemsana ¥
mehaniskajam
ravétdjam

Frontala vagas Vagas virziena ngz—ggz;;zr:)ebﬂoﬁta
atelu atpaziSana .
uznemdana [P p vadibas programmai

113. att. AtpaziSanas rezultatu adresacija atpazing€ju vadibas sist€mai, blokshéma

Lai nezalu ierobeZoSanas agregati tiktu pozicion€ti uz nepiecieSamajas vietam, tika
veikta iegtito att€lu pikselu un atrasanas vietas daba savstarp&ja salagoSana — izpildmehanismu
kalibréSana.
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114. att. Nezalu ierobeZoSanas agregatu kalibréSana

Lai nodroSinatu lietotajam &rtu robota vadibu, ka ari vizualizétu atgriezenisko saiti ar
robota borta datoru, robotam pieslégta vadibas plansete. Vadibas planseté uzstadita grafiska
saskarne aprakstita 5.2. nodala.

Wby W gl Soaba ks T uwbirs Bl [ Apsbade Pkt
L= Borsnpy BULRS O -Fon-ymEHD =T

......

) - ~ - ]

115. att. Robota vadibas planSete
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5.3. Robota vadibas grafiska saskarne

Robota vadibas grafiskajai saskarnei janodroSina vairakas funkcijas:

robota darba vides geografiskas kartes attéloSana (ortofoto attéli);
vadibas komandu nostitiSana uz robotu;
atgriezeniskas saistes sanemsana no borta datora;

Par pamatu grafiskajai saskarnei tika izveléta atvérta koda programma QGIS, kas

nodroSina geografiskas informacijas sist€émas principus — geografisko objektu definéSana un

att€losSana karte (skatit 116. att).

() RONIN - QGIS — [m] *:
Project Edit View Leyer Settings Plugins Vector Raster Database Web Mesh Processin g Help

OespoRpepr QLR
PRI FEY S@S®0BQE .  hiu » i S ® O
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L R B )
> [ @ Inciems

> O [l Daugmale

> O @ Rajiena

> B @ Agrihorts

..........

oordinat | 485617.5,280268.1 | ¥ zal[ 11510 i Drender @ epseizoss @

Q Type to locate (Cirl+Y

~| @ lagnifie[100% 3] otatio [0.0°

116. att. Robota vadibas grafiska saskarne QGIS programma.

QGIS paredz iesp€ju izstradat papildus funkcionalitati pec lietotaja vajadzibam Python

programmesanas valoda. Viens no veidiem ir Python makrosa izveidoSana, kurs izpildas QGIS

projekta ielad€Sanas bridi (skatit 117. att.).
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117. att. Python makrosa izstrades logs QGIS programmas konfiguréSanas sadala.

Python makrosa tika izstradata savstarp€ja planSetes-robota komunikacija un papildus
vadibas pogas ar vadibas logiku, kuras tiek att€lotas QGIS grafiskaja saskarné (skatit 118. att).

@

PR@0IFET  ©@ @000 o7 o b v i = ® O

118. att. Robota vadibas pogas (no kreisas uz labo pusi): 1) izvéléties burkanu, 2) izv€leties bieti,
3) izveleties kirbi, 4) izv€l&ties cukini, 5) izvEleties redisu, 6) izveleties rutku, 7) izveleties mehanisko
ierobezZotaju, 8) izveleties lazeru, 9) atpazit izveleto kultiiraugu, 10) ierobeZot nezales ar ieprieks
izveletajiem rikiem, 11) atpazit izvEleto kultiiraugu un ierobezZot nezales ar ieprieks izvEletajiem
rikiem, 12) pievienot GPS punktu marSrutam, 13) izdz&st GPS marSrutu, 14) pievienot GPS punktu
vagai, 15) izdz€st GPS vagas marSrutu, 16) braukt pa marSrutu, 17) sekot vagam, 18) sekot vagam,
atpazit izveleto kultliraugu un ierobeZot nezales ar ieprieks izveletajiem rikiem, 19) robota apturéSana.

Vadibas komandu nosiitiSanu uz robotu tika realizéta caur UDP komunikacijas protokolu (skatit 119.
att.).

PlanSete Komandas WiFi Komandas Robots
UDP <

Atbildes Atbildes

119. att. PlanSetes-robota komunikacijas diagramma.

PlansSetes grafiskas saskarnes Python makrosa kods un robota uz planseti siitito attelu
atspoguloSanas skripta kods ir atrodams attiecigi 1. pielikuma un 2. pielikuma.
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Pogas nodroS$ina sekojoSu robota funkcionalitati un komandu izpildes scenarijus:

pogas 1.-6. lauj izveleties kultiiraugu, kas atpziSanas sist€mai jadetekte;

pogas 7 un 8 lauj izv€leties robota nezalu ierobezZoSanas iekartu (mehanisko
ierobeZotaju vai lazeru);

poga 9 iedarbina robota augu atpazingju un rezultats tiek att€lots uz planSetes
ekrana;

10 poga iedarbina attiecigo nezalu ierobeZoSanas riku;

11 poga veic pilnu nezalu atpaziSanas un ierobezoSanas ciklu, att€lojot
rezultatus plansete;

ar 12.-15. pogai sastada robota braukSanas marSrutus pa lauku un vagu;

16. poga iedarbina robota doSanos uz lauku rezimu;

17. poga iedarbina robota vagas izstaigaSanu bez nezalu ierobeZoSanas;

18. poga iedarbina robota vagas izstaigasanu ar nezalu ierobeZoSanas;

19. poga apstadina ieprieks sakto procesu.

120. att. Darbam sagatavots nezalu ierobeZoSanas iekartas prototips

Pec iekartas izgatavoSanas pabeigSanas, tika turpinats darbs pie atsevisku elementu
darbibas mehanisko un elektronisko kliimju novérSanas, ka art programmatiiras atkltidoSanas.
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5.4. Robota testéSana lauka apstaklos

P&c robota izgatavoSanas tas sakotngji tika testéts Agrihorta teritorija. Pec tam, kad tika
sasniegta stabila robota darbiba, testi tika turpinati lauka apstaklos.

122. att. Lazera nezalu ierobeZoSanas rika darbiba lauka apstaklos

Pec sakotngjiem lauka testiem Iidz pat projekta beigam tika turpinats darbs pie mehanisko
elementu darbibas uzlaboSanas, augu atpazingja precizitates uzlaboSanas un programmatiiras
atkliidoSanas.

Lauka testus planots turpinat péc projekta pabeigSanas, lai iegiitu informaciju par
apstradato nezalu izdzivoSanu uz lauka dazados apkartgjas vides apstaklos. Ta ka prototipa
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lauka testi pamata notika rudent, bija iesp€jams novertét tiilit§jo iedarbibu uz augiem, bet ne
ilgtermina ietekmi, jo augu attistiba jau bija izmainita d€l laikapstakliem.

Lazera apstrade

Lazera apstradei bija labs efekts uz divdigllapju nezalém digllapu un 2-6 isto lapu
attistibas stadijas - lazera apstrades vietas augs mainija krasu, nekrotiz&jas vai tika pilniba
pargriezts. Netika novérota biitiska v€ja ietekme uz apstradasanas kvalitati, bet v&ja iedarbiba
augi maina atraSanas vietu, salidzinot ar to, ko aprekinajis atpaziSanas algoritms, kas savukart
mazina iedarbibas precizitati.

Mehaniska apstrade

Lielakam nezalém (atpaziSanas algoritma ramitis lielaks par 14cm?), piem@rotaka ir
mehaniska apstrade. Projekta ietvaros tika testéti vairaki rot&josi uzgali. Konkréta uzgala veida
izmantoSana un efektivitate ir atkariga no augsnes struktiiras un nezales attistibas stadijas.
Uzgalis ar pikveida zariem labi iedarbojas uz nezalém ar platam lapam un salidzinosi tieviem
lapu katiem vai loZnajosam nezalém, piem., garsa, loZnu gundega — nezales tiek aptitas ap
uzgali, izrautas un nokrit augsnes virskarta. Blivaka augsné€ vai nezalém ar izteiktu mietsakni,
labi darbojas arT metala saru uzgalis — nezales centrala dala ar sakni tiek sasmalcinata. Planots,
ka vajadzibas gadijuma var izstradat vel papildus uzgalus, pielagotus konkrétiem kultiiraugiem.

Mobila platforma

Mobila platforma labi tika gala ar parvietoSanos pa dazada slipuma un reljefa laukiem.
Katra ritena neatkariga piedzina nodroSina nepiecieSamo pargajamibu. Nemot véra to, ka
platformas kop&ja masa parsniedz 100 kg, lietaina laika uz malainas augsnes tika noveérota
platformas iegrimSana un buksé$ana. Lai to uzlabotu, planots stradat pie ta, lai palielinatu ritenu
atbalsta laukumu.

Projekta ietvaros izstradatais prototips un ta test€Sana iesaistijas saimniecibas, ka art pie
citiem interesentiem sniedz vairakus butiskus ieguvumus. Pirmkart, saimniecibam ir iesp&ja
stradat pie ilgtermina risinajumu sev biitiskai problémai — §aja gadijuma, nezalu ierobeZoSanai
tuvam kultiraugam. Pat ja pirmais prototips neatrisina visus sakotn&jos tehniskos
izaicinajumus, tas ir biitisks solis, lai Sada iekarta nonaktu raZoSana un biitu pieejama
zemniekiem. Otrkart, raZotajiem ir iesp&ja iepazit un testét sava saimnieciba tehnologijas, kuras
ir jaunums visur pasaulé (lazerravé$ana, autonomie lauksaimniecibas roboti), tada veida radot
batisku priekSnosacijumu, atrai $o tehnologiju ievieSanai savas saimniecibas, tiklidz risinajumi
bus pieejami Latvijas tirgii. Treskart, zinatniekiem un inZenieriem Sadu projektu ietvaros ir
iesp&ja sanemt tieSu atgriezenisko saiti no zemniekiem, par piedavato risinajumu atbilstibu to
vajadzibam, ka ar1 parbaudit uz lauka, izstradato risinagjumu funkcionalitati. Savukart
zemniekiem ir iesp€ja sanemt informaciju no zinatniekiem par jaunakajiem péetjjumu
rezultatiem un citiem izstradatajiem risinajumiem konkrétaja joma pasaul€, kas citadi biitu
griiti atrodama.
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Secinajumi un nakotnes perspektiva

Robotu izmantoSana lauksaimnieciba paliek arvien izplatitaka visa pasaulé. Viens no
lielakajiem lauksaimniecibas robotu raZotajiem pazinoja, ka san€mis nepiecieSamos
saskanojumus, lai arT Eiropa vinu razojumi drikstétu parvietoties pa laukiem autonomi. Lidz ar
to projekta izstradatais prototips un iegtitas atzinas ir loti aktualas.

Projekta ietvaros veikts butisks izstrades darbs sadarbojoties zinatniskajam institiicijam
un zemniekus saimniecibam. Projekta rezultata izstradats funkciongjoSs robota prototips, kas
spej autonomi veikt marSrutu lidz laukam, virzities pa kultiirauga rindu, atpazit un iznicinat
nezales ar mehanisko riku vai lazeru. Projekta eksperimentu rezultati, iegiitie dati un izstradatie
risindjumi ir publiski pieejami Saja parskata noraditajas interneta vietné€s, pielikumos vai
sazinoties ar projekta istenotajiem.

Izstradatais robota prototips Tsteno tam paredzétas funkcijas, un prototipa test€Sana lauka
apstaklos tiks turpinata 2021. gada, lai iegiitu rezultatus par apstradato nezalu izdzivosanu
ilgstosaka perioda. Tapat tiks turpinataka aktiva sadarbiba ar saimniecibam, lai iegiitu papildu
informaciju par robota funkcionalitati no lietotaja skatupunkta.

Turpmakajos robota izstrades posmos akcents bitu jaliek uz izstradata augu atpaziSanas
algoritma precizitates uzlaboSanu un papildu kultiraugu ieklauSanu, ko iesp&jams panakt,
palielinot anotéto att€lu kopu, ka ar1 papildinot ar kultiiraugiem ar dazadu augsnes fonu. No
tehniskajiem risindjumiem papildus biitu nepiecieSams izstradat droSibas barjeru, kas aizturétu
lazera staru p&c nejauSas atstaroSanas un vienlaikus netrauc€tu robota kustibai. Tapat
nepiecieSams izstradat lazera l1€cas aizsargu pret putekliem un degSanas produktiem. Lai
palielinatu iekartas raZigumu, limit€joSs faktors ir lazera jauda, Iidz ar to turpmakaja izstrade
biitu jateste lielakas jaudas lazeri.

No lietoSanas perspektivas, savukart biitu svarigi noskaidrot, vai robotam nepiecieSami
abi riki — gan lazers, gan mehaniskais, vai pietiek ar vienu, jo tas butiski vienkarSotu robota
konstrukciju. Tapat butiski biitu novertet mobilas platformas pielietoSanu citam funkcijam, kas
svarigas saimniecibas, pieméram, nelielu kravu (kastes ar gatavo produkciju) parvietoSanai,
rindstarpu rusinasanai u.c.
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Sagatavotas publikacijas, raksti un daliba pasakumos

Projekta ietvaros sagatavotas divas zinatniskas publikacijas, kas indeks&tas SCOPUS datu baze:

e Sudars, K., Jasko, J., Namatevs 1., Ozola L., Badaukis, N. (2020). Dataset of annotated food
crops and weed images for robotic computer vision control, Data in Brief, 31.
doi:10.1016/j.dib.2020.105833

* Osadcuks V. Kostromins A., Pecka A., Kotelenecs V., Jasko J. (2020) Experimental
efficiency evaluation of 445 nm semiconductor laser for robotized weed control applications.
Agronomy Research. Vol. 18(S2), pp. 1380-1387.

Projekta izstrades prezent€tas dazados pasakumos:
* LLU zinatnieku nakti 2019. gada 27. septembrf;
* Izstadé “Techlndustrie 2019” Kipsala no 28. Iidz 30. novembrim;
» Izstade “Skola 2020 Kipsala, no 26. Iidz 28. februarim;
* Tehnikas un inovaciju festivala "Mehatrons 2020", Jelgava, 5. septembrT;
* Izstade “Riga COMM 2020” Kipsala, 15. un 16. oktobr.

Par projektu un izstradato nezalu ierobeZoSanas robotu ir public@ti raksti dazados
lauksaimniecibas nozares izdevumos, pres€ un citos medijos:

* TV sizets raidijuma Panorama 17.10.2020 - https://www.lsm.lv/raksts/dzive--

stils/tehnologijas-un-zinatne/lauksaimniecibas-universitate-radits-nezalu-ravesanas-robots-
robis.a378359/

» Raksts zinu portala TVNet 20.10.2020 - https:/www.tvnet.lv/7089267/latvijas-petnieki-rada-
nezalu-ravesanas-robotu

* Raksts zinu portala Delfi 23.10.2020 - https:/www.delfi.lv/majadarzs/aktuali/bez-sabojata-
brivlaika-latviesu-zinatnieki-radijusi-ravesanas-robotu-un-mekle-razotajus.d ?id=52586413

* Raksts elektroniska Zurnala Profesionala darzkopiba 13. numura 2020. gada novembr1
(16. pielikums)

* SiZets BBC Russia zinu agentiira 07.12.2020. - https://www.bbc.com/russian/media-
55220110?fbclid=IwAR 1urCTvTsUaqubxIcJjILhQ7pFNrNnes6GjOyBjr8EoXGIY ciPLgJK2AIQ

* Raksts laikraksta Latvijas Avize 2020. gada 14. decembra numura (17. pielikums)

* Raksts Zurnala AgroTops 2021. gada janvara numura (18. pielikums)

* Raksts Zurnala Saimnieks 2021. gada februara numura (19. pielikums)

99



Projekta ietvaros organizétas 3 lauku dienas:

¥

Lauku diena 2020. gada 4. eptembﬁ projekta partnera J. Lipska saimnieciba “Absoliits Ed”
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1. pielikums
QGIS Python makross

from PyQt5.QtWidgets import QWidget, QToolButton, QToolBar, QMessageBox
from PyQt5.QtGui import QPixmap, Qlcon

from PyQt5.QtCore import QSize, QTimer

from qgis.utils import iface

import socket

import threading

from qgis.core import QgsMessagelLog, QgsProject

import subprocess

def openProject():
proj = QgsProject.instance()

toolbar=iface.mainWindow().addToolBar('roninToolBar")
toolbar.setlconSize(QSize(180, 35));

socketClient = socket.socket(socket. AF_INET, socket. SOCK_DGRAM)
socketServer = socket.socket(socket. AF_INET, socket. SOCK_DGRAM)

#socketServer.bind(('127.0.0.1', 8887))
socketServer.bind(('192.168.4.144', 8887))
udpDestinationSocket = (*192.168.4.130', 8886)

buttonCarrot = QToolButton()
buttonCarrot.setTool Tip('<div style="background-color: #FEF9E7;"><b>Atpazit burkanus</b></div>")

buttonBeet = QToolButton()
buttonBeet.setTool Tip('<div style="background-color: #FEF9E7;"><b>Atpazit bietes</b></div>")

buttonPumpkin = QToolButton()
buttonPumpkin.setToolTip('<div style="background-color: #FEF9E7;"><b>Atpazit kirbjus</b><br>Icon made by Freepik from
www.flaticon.com</div>")

buttonZucckini = QToolButton()
buttonZucckini.setToolTip('<div style="background-color: #FEF9E7;"><b>Atpazit cukini</b><br>Icon made by Freepik from
www.flaticon.com</div>")

buttonRadish = QToolButton()
buttonRadish.setToolTip('<div style="background-color: #FEF9E7;"><b>Atpazit redisus</b><br>lcon made by Freepik from
www.flaticon.com</div>")

buttonBlackRadish = QToolButton()
buttonBlackRadish.setTool Tip('<div style="background-color: #FEF9E7;"><b>Atpazit rutkus</b><br>Icon made by Nikita
Golubev from www.flaticon.com</div>")

buttonDrill = QToolButton()
buttonDrill.setToolTip('<div style="background-color: #FEF9E7;"><b>Izv&léties mehanisko ierobezotaju</b><br>Icon made by
Freepik from www.flaticon.com</div>")

buttonLaser = QToolButton()
buttonLaser.setTool Tip('<div style="background-color: #FEF9E7;"><b>IzvEleties lazerierobezotaju</b><br>Icon made by Freepik
from www.flaticon.com</div>")

buttonStartObjectDetection = QToolButton()
buttonStartObjectDetection.setTool Tip('<div style="background-color: #FEF9E7;"><b>Veikt augu atpaziSanu</b><br>Icon made
by Freepik from www.flaticon.com</div>")

buttonStartWeeding = QToolButton()
buttonStartWeeding.setTool Tip('<div style="background-color: #FEF9E7;"><b>Veikt nezalu ierobezosanu</b><br>Icon made by
photo3idea_studio from www.flaticon.com</div>")



buttonStartObjectDetectionAndWeeding = QToolButton()
buttonStartObjectDetectionAndWeeding.setTool Tip('<div style="background-color: #FEF9E7;"><b>Veikt augu atpaziSanu un
nezalu ierobezoSanu</b><br>Icon made by Freepik and photo3idea_studio from www.flaticon.com</div>')

buttonAddGpsPointToRoute = QToolButton()
buttonAddGpsPointToRoute.setTool Tip('<div style="background-color: #FEF9ET;"><b>Pievienot GPS punktu
marsrutam</b><br>Icon made by Freepik from www.flaticon.com</div>")

buttonResetGpsRoute = QToolButton()
buttonResetGpsRoute.setTool Tip('<div style="background-color: #FEF9E7;"><b>Izdzeést GPS marSrutu</b><br>Icon made by
Freepik from www.flaticon.com</div>")

buttonAddGpsPointToRidge = QToolButton()
buttonAddGpsPointToRidge.setTool Tip('<div style="background-color: #FEF9E7;"><b>Pievienot GPS punktu vagai</b><br>Icon
made by Freepik from www.flaticon.com</div>")

buttonResetGpsRidge = QToolButton()
buttonResetGpsRidge.setTool Tip('<div style="background-color: #FEF9E7;"><b>lzdzgst GPS vagas marsrutu</b><br>Icon made
by Freepik from www.flaticon.com</div>")

buttonStartGpsRoute = QToolButton()
buttonStartGpsRoute.setTool Tip('<div style="background-color: #FEF9E7;"><b>Braukt péc GPS</b><br>Icon made by Freepik
from www.flaticon.com</div>")

buttonStartGpsRouteAndFollowRow = QToolButton()
buttonStartGpsRouteAndFollowRow.setTool Tip('<div  style="background-color: #FEF9E7;"><b>Braukt péc GPS un sekot
vagai</b><br>Icon made by Freepik and Flat Icons from www.flaticon.com</div>")

buttonStartGpsRouteAndFollowRowAndObjectDetectionAndWeeding = QToolButton()

buttonStartGpsRouteAndFollowRowAndObjectDetectionAndWeeding.setTool Tip(‘<div style="background-color:
#FEF9E7;"><b>Braukt pec GPS, sekot vagai, atpazit augus un ierobezot nezales</b><br>Icon made by Freepik, Flat Icons and photo3idea_studio
from www.flaticon.com</div>")

buttonEmergencyStop = QToolButton()
buttonEmergencyStop.setToolTip('<div style="background-color: #FEF9E7;"><b>Avarijas apstaanas</b></div>")

buttonStartWeeding.setEnabled(False)
buttonStartObjectDetectionAndWeeding.setEnabled(False)
buttonStartGpsRouteAndFollowRowAndObjectDetectionAndWeeding.setEnabled(False)

def detectCarrots():
proj.writeEntry('RONIN', 'detectionMode', 'burkans’)
buttonCarrot.setStyleSheet(‘background-color: #D5DBDB; border: 1px solid #A6 ACAF; border-radius: 3px; width: 27px;")
buttonBeet.setStyleSheet(‘background-color: #F2F4F4; width: 24px;")
buttonPumpkin.setStyleSheet(‘background-color: #F2F4F4; width: 24px;")
buttonZucckini.setStyleSheet('background-color: #F2FAF4; width: 24px;")
buttonRadish.setStyleSheet('background-color: #F2F4F4; width: 24px;")
buttonBlackRadish.setStyleSheet('background-color: #F2F4F4; width: 24px;")
#socketClient.sendto(b'burkans', ('127.0.0.1', 8888))

def detectBeets():
proj.writeEntry('RONIN', 'detectionMode', ‘biete")
buttonCarrot.setStyleSheet(‘background-color: #F2FAF4; width: 24px;")
buttonBeet.setStyleSheet('‘background-color: #D5DBDB; border: 1px solid #A6 ACAF; border-radius: 3px; width: 27px;")
buttonPumpkin.setStyleSheet(‘background-color: #F2F4F4; width: 24px;")
buttonZucckini.setStyleSheet(‘background-color: #F2F4F4; width: 24px;")
buttonRadish.setStyleSheet('background-color: #F2FAF4; width: 24px;")
buttonBlackRadish.setStyleSheet('background-color: #F2F4F4; width: 24px;")
#socketClient.sendto(detectionMode.encode(), ('127.0.0.1', 8888))

def detectPumpkins():
proj.writeEntry('RONIN', ‘detectionMode', kirbis')
buttonCarrot.setStyleSheet('background-color: #F2F4F4; width: 24px;")
buttonBeet.setStyleSheet(‘background-color: #F2F4F4; width: 24px;")
buttonPumpkin.setStyleSheet(‘background-color: #D5DBDB; border: 1px solid #A6 ACAF; border-radius: 3px; width: 27px;")
buttonZucckini.setStyleSheet('background-color: #F2F4AF4; width: 24px;")
buttonRadish.setStyleSheet('background-color: #F2FAF4; width: 24px;")
buttonBlackRadish.setStyleSheet(‘background-color: #F2F4F4; width: 24px;")
#socketClient.sendto(b'kirbis', ('127.0.0.1', 8888))



def detectZucchini():
proj.writeEntry('RONIN', 'detectionMode', ‘cukini’)
buttonCarrot.setStyleSheet(‘background-color: #F2F4F4; width: 24px;")
buttonBeet.setStyleSheet(‘background-color: #F2F4F4; width: 24pXx;")
buttonPumpkin.setStyleSheet(‘background-color: #F2F4F4; width: 24pXx;")
buttonZucckini.setStyleSheet(‘background-color: #D5DBDB; border: 1px solid #A6 ACAF; border-radius: 3px; width: 27px;")
buttonRadish.setStyleSheet('background-color: #F2F4F4; width: 24px;")
buttonBlackRadish.setStyleSheet(‘background-color: #F2F4F4; width: 24pXx;")
#socketClient.sendto(b'cukini', ('127.0.0.1', 8888))

def detectRadishes():
proj.writeEntry('RONIN', 'detectionMode', 'rediss')
buttonCarrot.setStyleSheet(‘background-color: #F2FAF4; width: 24px;")
buttonBeet.setStyleSheet(‘background-color: #F2F4F4; width: 24pXx;")
buttonPumpkin.setStyleSheet(‘background-color: #F2F4F4; width: 24px;")
buttonZucckini.setStyleSheet(‘background-color: #F2F4F4; width: 24px;")
buttonRadish.setStyleSheet('background-color: #D5DBDB; border: 1px solid #A6 ACAF; border-radius: 3px; width: 27px;")
buttonBlackRadish.setStyleSheet(‘background-color: #F2F4F4; width: 24px;")
#socketClient.sendto(b'rediss’, ('127.0.0.1', 8888))

def detectBlackRadishes():
proj.writeEntry('RONIN', 'detectionMode', 'rutks')
buttonCarrot.setStyleSheet(‘background-color: #F2FAF4; width: 24px;")
buttonBeet.setStyleSheet(‘background-color: #F2F4F4; width: 24px;")
buttonPumpkin.setStyleSheet(‘background-color: #F2F4F4; width: 24pXx;")
buttonZucckini.setStyleSheet(‘background-color: #F2F4F4; width: 24px;")
buttonRadish.setStyleSheet('background-color: #F2FAF4; width: 24px;")
buttonBlackRadish.setStyleSheet(‘background-color: #D5DBDB; border: 1px solid #A6 ACAF; border-radius: 3px; width: 27px;")
#socketClient.sendto(b'rutks', ('127.0.0.1', 8888))

def selectDrill():
drillSelected, type_conversion_ok = proj.readBoolEntry('RONIN', 'drillSelected', False)

if drillSelected:
proj.writeEntry('(RONIN', 'drillSelected’, False)
buttonDrill.setStyleSheet(‘background-color: #F2F4F4; width: 24px;’)

laserSelected, type_conversion_ok = proj.readBoolEntry('RONIN', 'laserSelected’, False)

if not laserSelected:
buttonStartWeeding.setEnabled(False)
buttonStartObjectDetectionAndWeeding.setEnabled(False)
buttonStartGpsRouteAndFollowRowAndObjectDetectionAndWeeding.setEnabled(False)

else:
proj.writeEntry('(RONIN', ‘drillSelected’, True)
buttonDrill.setStyleSheet(‘background-color: #D5DBDB; border: 1px solid #A6 ACAF; border-radius: 3px; width: 27px;")

buttonStartWeeding.setEnabled(True)
buttonStartObjectDetectionAndWeeding.setEnabled(True)
buttonStartGpsRouteAndFollowRowAndObjectDetectionAndWeeding.setEnabled(True)

def selectLaser():
laserSelected, type_conversion_ok = proj.readBoolEntry('RONIN', 'laserSelected’, False)

if laserSelected:
proj.writeEntry('RONIN', 'laserSelected’, False)
buttonLaser.setStyleSheet(‘background-color: #F2F4F4; width: 24pXx;")

drillSelected, type_conversion_ok = proj.readBoolEntry('RONIN', 'drillSelected’, False)

if not drillSelected:
buttonStartWeeding.setEnabled(False)
buttonStartObjectDetectionAndWeeding.setEnabled(False)
buttonStartGpsRouteAndFollowRowAndObjectDetectionAndWeeding.setEnabled(False)

else:
proj.writeEntry('RONIN', 'laserSelected’, True)
buttonLaser.setStyleSheet(‘background-color: #D5DBDB; border: 1px solid #A6 ACAF; border-radius: 3px; width: 27px;")

buttonStartWeeding.setEnabled(True)
buttonStartObjectDetectionAndWeeding.setEnabled(True)
buttonStartGpsRouteAndFollowRowAndObjectDetectionAndWeeding.setEnabled(True)



def startObjectDetection():
laserSelected, type_conversion_ok = proj.readBoolEntry('RONIN', 'laserSelected’, False)
drillSelected, type_conversion_ok = proj.readBoolEntry('RONIN', 'drillSelected', False)
detectionMode, type_conversion_ok = proj.readEntry('RONIN', 'detectionMode’, 'burkans")

socketClient.sendto((f'atpazinejs,{detectionMode},laserSelected:{laserSelected},drillSelected:{drillSelected}").encode(),
udpDestinationSocket)
#socketClient.sendto((‘atpazinejs,%s' % detectionMode).encode(), udpDestinationSocket)

def startWeeding():
laserSelected, type_conversion_ok = proj.readBoolEntry('RONIN', 'laserSelected’, False)
drillSelected, type_conversion_ok = proj.readBoolEntry('RONIN', 'drillSelected', False)

socketClient.sendto((f'ravetajs,laserSelected:{laserSelected},drillSelected:{drillSelected}').encode(), udpDestinationSocket)

def startObjectDetectionAndWeeding():
detectionMode, type_conversion_ok = proj.readEntry('RONIN', 'detectionMode', ‘burkans')
laserSelected, type_conversion_ok = proj.readBoolEntry('RONIN', 'laserSelected', False)
drillSelected, type_conversion_ok = proj.readBoolEntry('RONIN', ‘drillSelected', False)

socketClient.sendto((f'atpazinejs,{detectionMode},ravetajs,laserSelected:{laserSelected},drillSelected:{drillISelected}').encode(),
udpDestinationSocket)

def startGpsRoute():
socketClient.sendto(b'gps_marsruts', udpDestinationSocket)

def startGpsRoute AndFollowRow():
socketClient.sendto(b'gps_marsruts,vaga’, udpDestinationSocket)

def startGpsRouteAndFollowRowAndObjectDetectionAndWeeding():
detectionMode, type_conversion_ok = proj.readEntry('RONIN', ‘detectionMode’, 'burkans")
laserSelected, type_conversion_ok = proj.readBoolEntry('RONIN', 'laserSelected’, False)
drillSelected, type_conversion_ok = proj.readBoolEntry('RONIN', 'drillSelected', False)

socketClient.sendto((f'gps_marsruts,vaga,atpazinejs,{detectionMode},ravetajs,laserSelected:{laserSelected},drillSelected:{drillSelected}').encod
e(), udpDestinationSocket)

def emergencyStop():
socketClient.sendto(b'stop’, udpDestinationSocket)

def openResult(commandArgument):
process = subprocess.Popen(f'python3 openResults.py {commandArgument}’, shell=True)

def addGpsPointToRoute():
socketClient.sendto(b'pievienot_gps_marsruta_punktu', udpDestinationSocket)

def resetGpsRoute():
socketClient.sendto(b'izdzest_gps_marsrutu', udpDestinationSocket)

def addGpsPointToRidge():
socketClient.sendto(b'pievienot_gps_vagas_punktu', udpDestinationSocket)

def resetGpsRidge():
socketClient.sendto(b'izdzest_gps_vagu', udpDestinationSocket)

detectionMode, type_conversion_ok = proj.readEntry('RONIN', ‘detectionMode', 'burkans")
if type_conversion_ok:
if detectionMode == 'burkans'":

detectCarrots()

elif detectionMode == 'biete":
detectBeets()

elif detectionMode == 'kirbis'":
detectPumpkins()

elif detectionMode == "cukini":
detectZucchini()

elif detectionMode == "rediss":
detectRadishes()

elif detectionMode == "rutks'":
detectBlackRadishes()



laserSelected, type_conversion_ok = proj.readBoolEntry('RONIN', 'laserSelected', False)
if type_conversion_ok:
if laserSelected:
selectLaser()

timer = QTimer()
timer.setSingleShot(True)
timer.singleShot(500, selectLaser)

drillSelected, type_conversion_ok = proj.readBoolEntry('RONIN', 'drillSelected', False)
if type_conversion_ok:
if drillSelected:
selectDrill()

timer = QTimer()
timer.setSingleShot(True)
timer.singleShot(500, selectDrill)

class udpServerThread (threading.Thread):
def __init__(self):
threading.Thread.__init__(self)
self.stop_event = threading.Event()
def run(self):
while not self.stop_event.is_set():
QgsMessageLog.logMessage('gaida UDP zinojumu', 'RONIN', 0)
data, addr = socketServer.recvfrom(1024) # buffer size is 1024 bytes

message = data.decode('utf-8")

if message == 'komanda sanemta':
QgsMessageLog.logMessage(f'ienakosais UDP zinojums: {message}', 'RONIN', 0)
#QMessageBox.information(None, 'Informacija’, 'Komanda nosttita veiksmigi')
elif message == 'atpazisana pabeigta’:
QgsMessageLog.logMessage(f'ienakosais UDP zinojums: {message}', 'RONIN', 0)
openResult('detection’)
elif message == 'ierobezosana pabeigta':
QgsMessageLog.logMessage(f'ienakosais UDP zinojums: {message}', 'RONIN', 0)
openResult('treatment')
else:
QgsMessageLog.logMessage(f'nederigs iendkosais UDP zinojums: {message}', 'RONIN', 0)

self.stop_event.wait(0.1)

#poga atpazit burkanus
buttonCarrot.clicked.connect(detectCarrots)
pixmap = QPixmap(‘icons/carrot.png’)
buttonCarrot.setlcon(QIlcon(pixmap))
toolbar.addWidget(buttonCarrot)

#poga atpazit bietes
buttonBeet.clicked.connect(detectBeets)
pixmap = QPixmap(‘icons/beet.png’)
buttonBeet.setlcon(Qlcon(pixmap))
toolbar.addWidget(buttonBeet)

#poga atpazit kirbi
buttonPumpkin.clicked.connect(detectPumpkins)
pixmap = QPixmap(‘icons/pumpkin.png’)
buttonPumpkin.setlcon(Qlcon(pixmap))
toolbar.addWidget(buttonPumpkin)

#poga atpazit cukini
buttonZucckini.clicked.connect(detectZucchini)
pixmap = QPixmap(‘icons/zucchini.png’)
buttonZucckini.setlcon(Qlcon(pixmap))
toolbar.addWidget(buttonZucckini)

#poga atpazit redisu
buttonRadish.clicked.connect(detectRadishes)



pixmap = QPixmap(‘icons/radish.png’)
buttonRadish.setlcon(QIlcon(pixmap))
toolbar.addWidget(buttonRadish)

#poga atpazit rutku
buttonBlackRadish.clicked.connect(detectBlackRadishes)
pixmap = QPixmap('icons/radish_black.png’)
buttonBlackRadish.setlcon(Qlcon(pixmap))
toolbar.addWidget(buttonBlackRadish)

toolbar.addSeparator()

#poga izveleties urbi
buttonDrill.clicked.connect(selectDrill)
pixmap = QPixmap(‘icons/drill.png’)
buttonDrill.setlcon(QIlcon(pixmap))
buttonDrill.setStyleSheet(‘width: 24px’)
toolbar.addWidget(buttonDrill)

#poga izveleties lazeri
buttonLaser.clicked.connect(selectLaser)
pixmap = QPixmap(‘icons/laser.png’)
buttonLaser.setlcon(Qlcon(pixmap))
buttonLaser.setStyleSheet(‘width: 24px")
toolbar.addWidget(buttonLaser)

toolbar.addSeparator()

#poga atpaziSanai
buttonStartObjectDetection.clicked.connect(startObjectDetection)
pixmap = QPixmap(‘icons/eye.png’)
buttonStartObjectDetection.setlcon(Qlcon(pixmap))
buttonStartObjectDetection.setStyleSheet(‘width: 24px")
toolbar.addWidget(buttonStartObjectDetection)

toolbar.addSeparator()

#poga nezalu ierobezosanai
buttonStartWeeding.clicked.connect(startWeeding)
pixmap = QPixmap(‘icons/weeding.png')
buttonStartWeeding.setlcon(Qlcon(pixmap))
buttonStartWeeding.setStyleSheet(‘width: 24px')
toolbar.addWidget(buttonStartWeeding)

toolbar.addSeparator()

#poga atpaziSanai un nezalu ierobezoSanai
buttonStartObjectDetectionAndWeeding.clicked.connect(startObjectDetectionAndWeeding)
pixmap = QPixmap(‘icons/eye_plus_weeding.png’)
buttonStartObjectDetectionAndWeeding.setlcon(Qlcon(pixmap))
buttonStartObjectDetectionAndWeeding.setStyleSheet('width: 73px’)
toolbar.addWidget(buttonStartObjectDetectionAndWeeding)

toolbar.addSeparator()

#poga GPS punkta pievienoSanai marSrutam
buttonAddGpsPointToRoute.clicked.connect(addGpsPointToRoute)
pixmap = QPixmap(‘icons/gpsPointRoute.png’)
buttonAddGpsPointToRoute.setlcon(Qlcon(pixmap))
buttonAddGpsPointToRoute.setStyleSheet(‘width: 24px’)
toolbar.addWidget(buttonAddGpsPointToRoute)

#poga GPS marsrutam izdzesanai
buttonResetGpsRoute.clicked.connect(resetGpsRoute)
pixmap = QPixmap(‘icons/resetGpsRoute.png’)
buttonResetGpsRoute.setlcon(Qlcon(pixmap))
buttonResetGpsRoute.setStyleSheet(‘width: 24px')
toolbar.addWidget(buttonResetGpsRoute)

#poga GPS punkta pievienosanai vagai



buttonAddGpsPointToRidge.clicked.connect(addGpsPointToRidge)
pixmap = QPixmap(‘icons/gpsPointRidge.png’)
buttonAddGpsPointToRidge.setlcon(Qlcon(pixmap))
buttonAddGpsPointToRidge.setStyleSheet(‘'width: 24px")
toolbar.addWidget(buttonAddGpsPointToRidge)

#poga GPS vagas marSrutam izdze$anai
buttonResetGpsRidge.clicked.connect(resetGpsRidge)
pixmap = QPixmap(‘icons/resetGpsRoute.png’)
buttonResetGpsRidge.setlcon(Qlcon(pixmap))
buttonResetGpsRidge.setStyleSheet(‘width: 24px')
toolbar.addWidget(buttonResetGpsRidge)

toolbar.addSeparator()

#poga brauksanai péc GPS marS$ruta
buttonStartGpsRoute.clicked.connect(startGpsRoute)
pixmap = QPixmap(‘icons/route.png’)
buttonStartGpsRoute.setlcon(QIlcon(pixmap))
buttonStartGpsRoute.setStyleSheet(‘width: 24px’)
toolbar.addWidget(buttonStartGpsRoute)

toolbar.addSeparator()

#poga brauksanai péc GPS mar$ruta un sekoSana vagai
buttonStartGpsRouteAndFollowRow.clicked.connect(startGpsRouteAndFollowRow)
pixmap = QPixmap(‘icons/route_plus_row.png’)
buttonStartGpsRouteAndFollowRow.setlcon(Qlcon(pixmap))
buttonStartGpsRouteAndFollowRow.setStyleSheet(‘width: 73px’)
toolbar.addWidget(buttonStartGpsRouteAndFollowRow)

toolbar.addSeparator()

#poga brauksanai peéc GPS marsruta, sekoSana vagai, atpaziSana un nezalu ierobezosana

buttonStartGpsRouteAndFollowRowAndObjectDetectionAndWeeding.clicked.connect(startGpsRouteAndFollowRowAndObjectDetectionAndW

eeding)

pixmap = QPixmap(‘icons/route_plus_row_plus_eye_plus_weeding.png’)
buttonStartGpsRouteAndFollowRowAndObjectDetectionAndWeeding.setlcon(Qlcon(pixmap))
toolbar.addWidget(buttonStartGpsRouteAndFollowRowAndObjectDetectionAndWeeding)

toolbar.addSeparator()

#poga avarijas apstasanas
buttonEmergencyStop.clicked.connect(emergencyStop)
pixmap = QPixmap(‘icons/stop.png’)
buttonEmergencyStop.setlcon(QIlcon(pixmap))
buttonEmergencyStop.setStyleSheet(‘width: 24px’)
toolbar.addWidget(buttonEmergencyStop)

udpServer = udpServerThread()
udpServer.daemon = True
udpServer.start()

pass

def saveProject():
pass

def closeProject():
pass



2. pielikums

openResults.py skripts robota siitito attélu atspoguloSanai

import sys

from PyQt5.QtWidgets import QApplication, QMainWindow, QLabel, QGridLayout, QWidget, QMessageBox
from PyQt5.QtGui import QPixmap

import os.path

class Viewer(QWidget):

def __init__(self, path, title, startX, start_Y):
super().__init__()

self.im = QPixmap(path)
self.label = QLabel()
self.label.setPixmap(self.im)

self.grid = QGridLayout()
self.grid.addWidget(self.label,1,1)
self.setLayout(self.grid)

self.setGeometry(startX,start_Y,300,300)
self.setWindowTitle(title)
self.show()

if _name__ =='_ main_"
app = QApplication(sys.argv)

if sys.argv[1] == 'detection":
#if os.path.isfile("//RONIN-DESKTOP/shared/atpazisanas_rezultats_drill.jpg"):
# beforeObjectDetectionMechanical = Viewer("//RONIN-DESKTOP/shared/atpazisanas_rezultats drill.jpg", 'Pirms atpaziSanas
- mehaniskais ierobezotajs', 50, 50)
if os.path.isfile("//RONIN-DESKTOP/shared/atpazisanas_rezultats_drill.jpg"):
afterObjectDetectioMechanical = Viewer("//RONIN-DESKTOP/shared/atpazisanas_rezultats drill.jpg", 'P&c atpaziSanas -
mehaniskais ierobezotajs', 600, 50)
#if os.path.isfile("//RONIN-DESKTOP/shared/atpazisanas_rezultats_laser.jpg"):
# beforeObjectDetectioLaser = Viewer("//RONIN-DESKTOP/shared/atpazisanas_rezultats laser.jpg", 'Pirms atpaziSanas -
lazers', 50, 600)
if os.path.isfile("//RONIN-DESKTOP/shared/atpazisanas_rezultats_laser.jpg"):
afterObjectDetectioLaser = Viewer("//RONIN-DESKTOP/shared/atpazisanas_rezultats laser.jpg", 'Péc atpaziSanas - lazers',
600, 600)
elif sys.argv[1] == 'treatment":
if os.path.isfile("//RONIN-DESKTOP/shared/atpazisanas_rezultats_drill.jpg"):
afterObjectDetectioMechanical = Viewer("//RONIN-DESKTOP/shared/atpazisanas_rezultats drill.jpg", 'P& atpaziSanas -
mehaniskais ierobezotajs', 50, 50)
if 0s.path.isfile("//RONIN-DESKTOP/shared/pec_apstrades_drill.jpg"):
afterMechanicalTreatment = Viewer("//RONIN-DESKTOP/shared/pec_apstrades_drill.jpg", 'P& apstrades ar mehanisko
ierobezotaju', 600, 50)
if os.path.isfile("//RONIN-DESKTOP/shared/atpazisanas_rezultats_laser.jpg"):
afterObjectDetectioLaser = Viewer("//RONIN-DESKTOP/shared/atpazisanas_rezultats_laser.jpg", 'P&c atpazisanas - lazers', 50,
600)
if os.path.isfile("//RONIN-DESKTOP/shared/pec_apstrades_laser.jpg"):
afterLaserTreatment = Viewer("//RONIN-DESKTOP/shared/pec_apstrades_laser.jpg", 'P&c apstrades ar lazeru', 600, 600)
else:
QgsMessageLog.logMessage('nederigs arguments: %s' % sys.argv[1], 'RONIN', 0)

sys.exit(app.exec_())



def tcp_client_v3():

set_standard_analog_input_domain(0, 1)
set_standard_analog_input_domain(1, 1)

set_tool_analog_input_domain(0, 1)
set_tool_analog_input_domain(1, 1)
set_analog_outputdomain(0, 1)
set_analog_outputdomain(1, 1)
set_tool_voltage(0)
set_input_actions_to_default()
set_tcp(p[0.0,0.0,0.0,0.0,0.0,0.0])
set_payload(2.0, [0.0, 0.0, 0.1])
set_gravity([0.0, 0.0, 9.82])

$ 1 "BeforeStart”

$ 2 "speed:=0.01"

global speed=0.01

$ 3 "loop_counter:=0"

global loop_counter=0

$ 4 "counter:=0"

global counter=0

$ 5 "socket:=socket_open('192.168.80.10", 888)"
global socket=socket_open("'192.168.80.10", 888)

$ 6 "point:=p[0,0,0,0,0,0]"
global point=p[0,0,0,0,0,0]
$ 7 "Script: masivsV3.script"”
m_point_0=p[0,0,0,0,0,0]
m_point_1=p[0,0,0,0,0,0]
m_point_2=p[0,0,0,0,0,0]
m_point_3=p[0,0,0,0,0,0]
m_point_4=p[0,0,0,0,0,0]
m_point_5=p[0,0,0,0,0,0]
m_point_6=p[0,0,0,0,0,0]
m_point_7=p[0,0,0,0,0,0]
m_point_8=p[0,0,0,0,0,0]
m_point_9=p[0,0,0,0,0,0]
m_point_10=p[0,0,0,0,0,0]
m_point_11=p[0,0,0,0,0,0]
m_point_12=p[0,0,0,0,0,0]
m_point_13=p[0,0,0,0,0,0]
m_point_14=p[0,0,0,0,0,0]
m_point_15=p[0,0,0,0,0,0]
m_point_16=p[0,0,0,0,0,0]
m_point_17=p[0,0,0,0,0,0]
m_point_18=p[0,0,0,0,0,0]
m_point_19=p[0,0,0,0,0,0]
m_point_20=p[0,0,0,0,0,0]
m_point_21=p[0,0,0,0,0,0]
m_point_22=p[0,0,0,0,0,0]
m_point_23=p[0,0,0,0,0,0]
m_point_24=p[0,0,0,0,0,0]
m_point_25=p[0,0,0,0,0,0]
m_point_26=p[0,0,0,0,0,0]
m_point_27=p[0,0,0,0,0,0]
m_point_28=p[0,0,0,0,0,0]
m_point_29=p[0,0,0,0,0,0]
m_point_30=p[0,0,0,0,0,0]
m_point_31=p[0,0,0,0,0,0]
m_point_32=p[0,0,0,0,0,0]
m_point_33=p[0,0,0,0,0,0]
m_point_34=p[0,0,0,0,0,0]
m_point_35=p[0,0,0,0,0,0]
m_point_36=p[0,0,0,0,0,0]
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m_point_37=p[0,0,0,0,0,0]
m_point_38=p[0,0,0,0,0,0]
m_point_39=p[0,0,0,0,0,0]
m_point_40=p[0,0,0,0,0,0]
m_point_41=p[0,0,0,0,0,0]
m_point_42=p[0,0,0,0,0,0]
m_point_43=p[0,0,0,0,0,0]
m_point_44=p[0,0,0,0,0,0]
m_point_45=p[0,0,0,0,0,0]
m_point_46=p[0,0,0,0,0,0]
m_point_47=p[0,0,0,0,0,0]
m_point_48=p[0,0,0,0,0,0]
m_point_49=p[0,0,0,0,0,0]
m_point_50=p[0,0,0,0,0,0]
m_point_51=p[0,0,0,0,0,0]
m_point_52=p[0,0,0,0,0,0]
m_point_53=p[0,0,0,0,0,0]
m_point_54=p[0,0,0,0,0,0]
m_point_55=p[0,0,0,0,0,0]
m_point_56=p[0,0,0,0,0,0]
m_point_57=p[0,0,0,0,0,0]
m_point_58=p[0,0,0,0,0,0]
m_point_59=p[0,0,0,0,0,0]
m_point_60=p[0,0,0,0,0,0]
m_point_61=p[0,0,0,0,0,0]
m_point_62=p[0,0,0,0,0,0]
m_point_63=p[0,0,0,0,0,0]
m_point_64=p[0,0,0,0,0,0]
m_point_65=p[0,0,0,0,0,0]
m_point_66=p[0,0,0,0,0,0]
m_point_67=p[0,0,0,0,0,0]
m_point_68=p[0,0,0,0,0,0]
m_point_69=p[0,0,0,0,0,0]
m_point_70=p[0,0,0,0,0,0]
m_point_71=p[0,0,0,0,0,0]
m_point_72=p[0,0,0,0,0,0]
m_point_73=p[0,0,0,0,0,0]
m_point_74=p[0,0,0,0,0,0]
m_point_75=p[0,0,0,0,0,0]
m_point_76=p[0,0,0,0,0,0]
m_point_77=p[0,0,0,0,0,0]
m_point_78=p[0,0,0,0,0,0]
m_point_79=p[0,0,0,0,0,0]
m_point_80=p[0,0,0,0,0,0]
m_point_81=p[0,0,0,0,0,0]
m_point_82=p[0,0,0,0,0,0]
m_point_83=p[0,0,0,0,0,0]
m_point_84=p[0,0,0,0,0,0]
m_point_85=p[0,0,0,0,0,0]
m_point_86=p[0,0,0,0,0,0]
m_point_87=p[0,0,0,0,0,0]
m_point_88=p[0,0,0,0,0,0]
m_point_89=p[0,0,0,0,0,0]
m_point_90=p[0,0,0,0,0,0]
m_point_91=p[0,0,0,0,0,0]
m_point_92=p[0,0,0,0,0,0]
m_point_93=p[0,0,0,0,0,0]
m_point_94=p[0,0,0,0,0,0]
m_point_95=p[0,0,0,0,0,0]
m_point_96=p[0,0,0,0,0,0]
m_point_97=p[0,0,0,0,0,0]
m_point_98=p[0,0,0,0,0,0]
m_point_99=p[0,0,0,0,0,0]
m_point_100=p[0,0,0,0,0,0]
m_point_101=p[0,0,0,0,0,0]
m_point_102=p[0,0,0,0,0,0]
m_point_103=p[0,0,0,0,0,0]
m_point_104=p[0,0,0,0,0,0]
m_point_105=p[0,0,0,0,0,0]
m_point_106=p[0,0,0,0,0,0]



m_point_107=p[0,0,0,0,0,0]
m_point_108=p[0,0,0,0,0,0]
m_point_109=p[0,0,0,0,0,0]
m_point_110=p[0,0,0,0,0,0]
m_point_111=p[0,0,0,0,0,0]
m_point_112=p[0,0,0,0,0,0]
m_point_113=p[0,0,0,0,0,0]
m_point_114=p[0,0,0,0,0,0]
m_point_115=p[0,0,0,0,0,0]
m_point_116=p[0,0,0,0,0,0]
m_point_117=p[0,0,0,0,0,0]
m_point_118=p[0,0,0,0,0,0]
m_point_119=p[0,0,0,0,0,0]
m_point_120=p[0,0,0,0,0,0]
m_point_121=p[0,0,0,0,0,0]
m_point_122=p[0,0,0,0,0,0]
m_point_123=p[0,0,0,0,0,0]
m_point_124=p[0,0,0,0,0,0]
m_point_125=p[0,0,0,0,0,0]
m_point_126=p[0,0,0,0,0,0]
m_point_127=p[0,0,0,0,0,0]
m_point_128=p[0,0,0,0,0,0]
m_point_129=p[0,0,0,0,0,0]
m_point_130=p[0,0,0,0,0,0]
m_point_131=p[0,0,0,0,0,0]
m_point_132=p[0,0,0,0,0,0]
m_point_133=p[0,0,0,0,0,0]
m_point_134=p[0,0,0,0,0,0]
m_point_135=p[0,0,0,0,0,0]
m_point_136=p[0,0,0,0,0,0]
m_point_137=p[0,0,0,0,0,0]
m_point_138=p[0,0,0,0,0,0]
m_point_139=p[0,0,0,0,0,0]
m_point_140=p[0,0,0,0,0,0]
m_point_141=p[0,0,0,0,0,0]
m_point_142=p[0,0,0,0,0,0]
m_point_143=p[0,0,0,0,0,0]
m_point_144=p[0,0,0,0,0,0]
m_point_145=p[0,0,0,0,0,0]
m_point_146=p[0,0,0,0,0,0]
m_point_147=p[0,0,0,0,0,0]
m_point_148=p[0,0,0,0,0,0]
m_point_149=p[0,0,0,0,0,0]
m_point_150=p[0,0,0,0,0,0]
m_point_151=p[0,0,0,0,0,0]
m_point_152=p[0,0,0,0,0,0]
m_point_153=p[0,0,0,0,0,0]
m_point_154=p[0,0,0,0,0,0]
m_point_155=p[0,0,0,0,0,0]
m_point_156=p[0,0,0,0,0,0]
m_point_157=p[0,0,0,0,0,0]
m_point_158=p[0,0,0,0,0,0]
m_point_159=p[0,0,0,0,0,0]
m_point_160=p[0,0,0,0,0,0]
m_point_161=p[0,0,0,0,0,0]
m_point_162=p[0,0,0,0,0,0]
m_point_163=p[0,0,0,0,0,0]
m_point_164=p[0,0,0,0,0,0]
m_point_165=p[0,0,0,0,0,0]
m_point_166=p[0,0,0,0,0,0]
m_point_167=p[0,0,0,0,0,0]
m_point_168=p[0,0,0,0,0,0]
m_point_169=p[0,0,0,0,0,0]
m_point_170=p[0,0,0,0,0,0]
m_point_171=p[0,0,0,0,0,0]
m_point_172=p[0,0,0,0,0,0]
m_point_173=p[0,0,0,0,0,0]
m_point_174=p[0,0,0,0,0,0]
m_point_175=p[0,0,0,0,0,0]
m_point_176=p[0,0,0,0,0,0]



m_point_177=p[0,0,0,0,0,0]
m_point_178=p[0,0,0,0,0,0]
m_point_179=p[0,0,0,0,0,0]
m_point_180=p[0,0,0,0,0,0]
m_point_181=p[0,0,0,0,0,0]
m_point_182=p[0,0,0,0,0,0]
m_point_183=p[0,0,0,0,0,0]
m_point_184=p[0,0,0,0,0,0]
m_point_185=p[0,0,0,0,0,0]
m_point_186=p[0,0,0,0,0,0]
m_point_187=p[0,0,0,0,0,0]
m_point_188=p[0,0,0,0,0,0]
m_point_189=p[0,0,0,0,0,0]
m_point_190=p[0,0,0,0,0,0]
m_point_191=p[0,0,0,0,0,0]
m_point_192=p[0,0,0,0,0,0]
m_point_193=p[0,0,0,0,0,0]
m_point_194=p[0,0,0,0,0,0]
m_point_195=p[0,0,0,0,0,0]
m_point_196=p[0,0,0,0,0,0]
m_point_197=p[0,0,0,0,0,0]
m_point_198=p[0,0,0,0,0,0]
m_point_199=p[0,0,0,0,0,0]
m_point_200=p[0,0,0,0,0,0]
m_point_201=p[0,0,0,0,0,0]
m_point_202=p[0,0,0,0,0,0]
m_point_203=p[0,0,0,0,0,0]
m_point_204=p[0,0,0,0,0,0]
m_point_205=p[0,0,0,0,0,0]
m_point_206=p[0,0,0,0,0,0]
m_point_207=p[0,0,0,0,0,0]
m_point_208=p[0,0,0,0,0,0]
m_point_209=p[0,0,0,0,0,0]
m_point_210=p[0,0,0,0,0,0]
m_point_211=p[0,0,0,0,0,0]
m_point_212=p[0,0,0,0,0,0]
m_point_213=p[0,0,0,0,0,0]
m_point_214=p[0,0,0,0,0,0]
m_point_215=p[0,0,0,0,0,0]
m_point_216=p[0,0,0,0,0,0]
m_point_217=p[0,0,0,0,0,0]
m_point_218=p[0,0,0,0,0,0]
m_point_219=p[0,0,0,0,0,0]
m_point_220=p[0,0,0,0,0,0]
m_point_221=p[0,0,0,0,0,0]
m_point_222=p[0,0,0,0,0,0]
m_point_223=p[0,0,0,0,0,0]
m_point_224=p[0,0,0,0,0,0]
m_point_225=p[0,0,0,0,0,0]
m_point_226=p[0,0,0,0,0,0]
m_point_227=p[0,0,0,0,0,0]
m_point_228=p[0,0,0,0,0,0]
m_point_229=p[0,0,0,0,0,0]
m_point_230=p[0,0,0,0,0,0]
m_point_231=p[0,0,0,0,0,0]
m_point_232=p[0,0,0,0,0,0]
m_point_233=p[0,0,0,0,0,0]
m_point_234=p[0,0,0,0,0,0]
m_point_235=p[0,0,0,0,0,0]
m_point_236=p[0,0,0,0,0,0]
m_point_237=p[0,0,0,0,0,0]
m_point_238=p[0,0,0,0,0,0]
m_point_239=p[0,0,0,0,0,0]
m_point_240=p[0,0,0,0,0,0]
m_point_241=p[0,0,0,0,0,0]
m_point_242=p[0,0,0,0,0,0]
m_point_243=p[0,0,0,0,0,0]
m_point_244=p[0,0,0,0,0,0]
m_point_245=p[0,0,0,0,0,0]
m_point_246=p[0,0,0,0,0,0]



m_point_247=p[0,0,0,0,0,0]
m_point_248=p[0,0,0,0,0,0]
m_point_249=p[0,0,0,0,0,0]
m_point_250=p[0,0,0,0,0,0]
m_point_251=p[0,0,0,0,0,0]
m_point_252=p[0,0,0,0,0,0]
m_point_253=p[0,0,0,0,0,0]
m_point_254=p[0,0,0,0,0,0]
m_point_255=p[0,0,0,0,0,0]
m_point_256=p[0,0,0,0,0,0]
m_point_257=p[0,0,0,0,0,0]
m_point_258=p[0,0,0,0,0,0]
m_point_259=p[0,0,0,0,0,0]
m_point_260=p[0,0,0,0,0,0]
m_point_261=p[0,0,0,0,0,0]
m_point_262=p[0,0,0,0,0,0]
m_point_263=p[0,0,0,0,0,0]
m_point_264=p[0,0,0,0,0,0]
m_point_265=p[0,0,0,0,0,0]
m_point_266=p[0,0,0,0,0,0]
m_point_267=p[0,0,0,0,0,0]
m_point_268=p[0,0,0,0,0,0]
m_point_269=p[0,0,0,0,0,0]
m_point_270=p[0,0,0,0,0,0]
m_point_271=p[0,0,0,0,0,0]
m_point_272=p[0,0,0,0,0,0]
m_point_273=p[0,0,0,0,0,0]
m_point_274=p[0,0,0,0,0,0]
m_point_275=p[0,0,0,0,0,0]
m_point_276=p[0,0,0,0,0,0]
m_point_277=p[0,0,0,0,0,0]
m_point_278=p[0,0,0,0,0,0]
m_point_279=p[0,0,0,0,0,0]
m_point_280=p[0,0,0,0,0,0]
m_point_281=p[0,0,0,0,0,0]
m_point_282=p[0,0,0,0,0,0]
m_point_283=p[0,0,0,0,0,0]
m_point_284=p[0,0,0,0,0,0]
m_point_285=p[0,0,0,0,0,0]
m_point_286=p[0,0,0,0,0,0]
m_point_287=p[0,0,0,0,0,0]
m_point_288=p[0,0,0,0,0,0]
m_point_289=p[0,0,0,0,0,0]
m_point_290=p[0,0,0,0,0,0]
m_point_291=p[0,0,0,0,0,0]
m_point_292=p[0,0,0,0,0,0]
m_point_293=p[0,0,0,0,0,0]
m_point_294=p[0,0,0,0,0,0]
m_point_295=p[0,0,0,0,0,0]
m_point_296=p[0,0,0,0,0,0]
m_point_297=p[0,0,0,0,0,0]
m_point_298=p[0,0,0,0,0,0]
m_point_299=p[0,0,0,0,0,0]
m_point_300=p[0,0,0,0,0,0]
m_point_301=p[0,0,0,0,0,0]
m_point_302=p[0,0,0,0,0,0]
m_point_303=p[0,0,0,0,0,0]
m_point_304=p[0,0,0,0,0,0]
m_point_305=p[0,0,0,0,0,0]
m_point_306=p[0,0,0,0,0,0]
m_point_307=p[0,0,0,0,0,0]
m_point_308=p[0,0,0,0,0,0]
m_point_309=p[0,0,0,0,0,0]
m_point_310=p[0,0,0,0,0,0]
m_point_311=p[0,0,0,0,0,0]
m_point_312=p[0,0,0,0,0,0]
m_point_313=p[0,0,0,0,0,0]
m_point_314=p[0,0,0,0,0,0]
m_point_315=p[0,0,0,0,0,0]
m_point_316=p[0,0,0,0,0,0]



m_point_317=p[0,0,0,0,0,0]
m_point_318=p[0,0,0,0,0,0]
m_point_319=p[0,0,0,0,0,0]
m_point_320=p[0,0,0,0,0,0]
m_point_321=p[0,0,0,0,0,0]
m_point_322=p[0,0,0,0,0,0]
m_point_323=p[0,0,0,0,0,0]
m_point_324=p[0,0,0,0,0,0]
m_point_325=p[0,0,0,0,0,0]
m_point_326=p[0,0,0,0,0,0]
m_point_327=p[0,0,0,0,0,0]
m_point_328=p[0,0,0,0,0,0]
m_point_329=p[0,0,0,0,0,0]
m_point_330=p[0,0,0,0,0,0]
m_point_331=p[0,0,0,0,0,0]
m_point_332=p[0,0,0,0,0,0]
m_point_333=p[0,0,0,0,0,0]
m_point_334=p[0,0,0,0,0,0]
m_point_335=p[0,0,0,0,0,0]
m_point_336=p[0,0,0,0,0,0]
m_point_337=p[0,0,0,0,0,0]
m_point_338=p[0,0,0,0,0,0]
m_point_339=p[0,0,0,0,0,0]
m_point_340=p[0,0,0,0,0,0]
m_point_341=p[0,0,0,0,0,0]
m_point_342=p[0,0,0,0,0,0]
m_point_343=p[0,0,0,0,0,0]
m_point_344=p[0,0,0,0,0,0]
m_point_345=p[0,0,0,0,0,0]
m_point_346=p[0,0,0,0,0,0]
m_point_347=p[0,0,0,0,0,0]
m_point_348=p[0,0,0,0,0,0]
m_point_349=p[0,0,0,0,0,0]
m_point_350=p[0,0,0,0,0,0]
m_point_351=p[0,0,0,0,0,0]
m_point_352=p[0,0,0,0,0,0]
m_point_353=p[0,0,0,0,0,0]
m_point_354=p[0,0,0,0,0,0]
m_point_355=p[0,0,0,0,0,0]
m_point_356=p[0,0,0,0,0,0]
m_point_357=p[0,0,0,0,0,0]
m_point_358=p[0,0,0,0,0,0]
m_point_359=p[0,0,0,0,0,0]
m_point_360=p[0,0,0,0,0,0]
m_point_361=p[0,0,0,0,0,0]
m_point_362=p[0,0,0,0,0,0]
m_point_363=p[0,0,0,0,0,0]
m_point_364=p[0,0,0,0,0,0]
m_point_365=p[0,0,0,0,0,0]
m_point_366=p[0,0,0,0,0,0]
m_point_367=p[0,0,0,0,0,0]
m_point_368=p[0,0,0,0,0,0]
m_point_369=p[0,0,0,0,0,0]
m_point_370=p[0,0,0,0,0,0]
m_point_371=p[0,0,0,0,0,0]
m_point_372=p[0,0,0,0,0,0]
m_point_373=p[0,0,0,0,0,0]
m_point_374=p[0,0,0,0,0,0]
m_point_375=p[0,0,0,0,0,0]
m_point_376=p[0,0,0,0,0,0]
m_point_377=p[0,0,0,0,0,0]
m_point_378=p[0,0,0,0,0,0]
m_point_379=p[0,0,0,0,0,0]
m_point_380=p[0,0,0,0,0,0]
m_point_381=p[0,0,0,0,0,0]
m_point_382=p[0,0,0,0,0,0]
m_point_383=p[0,0,0,0,0,0]
m_point_384=p[0,0,0,0,0,0]
m_point_385=p[0,0,0,0,0,0]
m_point_386=p[0,0,0,0,0,0]



m_point_387=p[0,0,0,0,0,0]
m_point_388=p[0,0,0,0,0,0]
m_point_389=p[0,0,0,0,0,0]
m_point_390=p[0,0,0,0,0,0]
m_point_391=p[0,0,0,0,0,0]
m_point_392=p[0,0,0,0,0,0]
m_point_393=p[0,0,0,0,0,0]
m_point_394=p[0,0,0,0,0,0]
m_point_395=p[0,0,0,0,0,0]
m_point_396=p[0,0,0,0,0,0]
m_point_397=p[0,0,0,0,0,0]
m_point_398=p[0,0,0,0,0,0]
m_point_399=p[0,0,0,0,0,0]
m_point_400=p[0,0,0,0,0,0]
m_point_401=p[0,0,0,0,0,0]
m_point_402=p[0,0,0,0,0,0]
m_point_403=p[0,0,0,0,0,0]
m_point_404=p[0,0,0,0,0,0]
m_point_405=p[0,0,0,0,0,0]
m_point_406=p[0,0,0,0,0,0]
m_point_407=p[0,0,0,0,0,0]
m_point_408=p[0,0,0,0,0,0]
m_point_409=p[0,0,0,0,0,0]
m_point_410=p[0,0,0,0,0,0]
m_point_411=p[0,0,0,0,0,0]
m_point_412=p[0,0,0,0,0,0]
m_point_413=p[0,0,0,0,0,0]
m_point_414=p[0,0,0,0,0,0]
m_point_415=p[0,0,0,0,0,0]
m_point_416=p[0,0,0,0,0,0]
m_point_417=p[0,0,0,0,0,0]
m_point_418=p[0,0,0,0,0,0]
m_point_419=p[0,0,0,0,0,0]
m_point_420=p[0,0,0,0,0,0]
m_point_421=p[0,0,0,0,0,0]
m_point_422=p[0,0,0,0,0,0]
m_point_423=p[0,0,0,0,0,0]
m_point_424=p[0,0,0,0,0,0]
m_point_425=p[0,0,0,0,0,0]
m_point_426=p[0,0,0,0,0,0]
m_point_427=p[0,0,0,0,0,0]
m_point_428=p[0,0,0,0,0,0]
m_point_429=p[0,0,0,0,0,0]
m_point_430=p[0,0,0,0,0,0]
m_point_431=p[0,0,0,0,0,0]
m_point_432=p[0,0,0,0,0,0]
m_point_433=p[0,0,0,0,0,0]
m_point_434=p[0,0,0,0,0,0]
m_point_435=p[0,0,0,0,0,0]
m_point_436=p[0,0,0,0,0,0]
m_point_437=p[0,0,0,0,0,0]
m_point_438=p[0,0,0,0,0,0]
m_point_439=p[0,0,0,0,0,0]
m_point_440=p[0,0,0,0,0,0]
m_point_441=p[0,0,0,0,0,0]
m_point_442=p[0,0,0,0,0,0]
m_point_443=p[0,0,0,0,0,0]
m_point_444=p[0,0,0,0,0,0]
m_point_445=p[0,0,0,0,0,0]
m_point_446=p[0,0,0,0,0,0]
m_point_447=p[0,0,0,0,0,0]
m_point_448=p[0,0,0,0,0,0]
m_point_449=p[0,0,0,0,0,0]
m_point_450=p[0,0,0,0,0,0]
m_point_451=p[0,0,0,0,0,0]
m_point_452=p[0,0,0,0,0,0]
m_point_453=p[0,0,0,0,0,0]
m_point_454=p[0,0,0,0,0,0]
m_point_455=p[0,0,0,0,0,0]
m_point_456=p[0,0,0,0,0,0]



m_point_457=p[0,0,0,0,0,0]
m_point_458=p[0,0,0,0,0,0]
m_point_459=p[0,0,0,0,0,0]
m_point_460=p[0,0,0,0,0,0]
m_point_461=p[0,0,0,0,0,0]
m_point_462=p[0,0,0,0,0,0]
m_point_463=p[0,0,0,0,0,0]
m_point_464=p[0,0,0,0,0,0]
m_point_465=p[0,0,0,0,0,0]
m_point_466=p[0,0,0,0,0,0]
m_point_467=p[0,0,0,0,0,0]
m_point_468=p[0,0,0,0,0,0]
m_point_469=p[0,0,0,0,0,0]
m_point_470=p[0,0,0,0,0,0]
m_point_471=p[0,0,0,0,0,0]
m_point_472=p[0,0,0,0,0,0]
m_point_473=p[0,0,0,0,0,0]
m_point_474=p[0,0,0,0,0,0]
m_point_475=p[0,0,0,0,0,0]
m_point_476=p[0,0,0,0,0,0]
m_point_477=p[0,0,0,0,0,0]
m_point_478=p[0,0,0,0,0,0]
m_point_479=p[0,0,0,0,0,0]
m_point_480=p[0,0,0,0,0,0]
m_point_481=p[0,0,0,0,0,0]
m_point_482=p[0,0,0,0,0,0]
m_point_483=p[0,0,0,0,0,0]
m_point_484=p[0,0,0,0,0,0]
m_point_485=p[0,0,0,0,0,0]
m_point_486=p[0,0,0,0,0,0]
m_point_487=p[0,0,0,0,0,0]
m_point_488=p[0,0,0,0,0,0]
m_point_489=p[0,0,0,0,0,0]
m_point_490=p[0,0,0,0,0,0]
m_point_491=p[0,0,0,0,0,0]
m_point_492=p[0,0,0,0,0,0]
m_point_493=p[0,0,0,0,0,0]
m_point_494=p[0,0,0,0,0,0]
m_point_495=p[0,0,0,0,0,0]
m_point_496=p[0,0,0,0,0,0]
m_point_497=p[0,0,0,0,0,0]
m_point_498=p[0,0,0,0,0,0]
m_point_499=p[0,0,0,0,0,0]
m_point_500=p[0,0,0,0,0,0]
m_point_501=p[0,0,0,0,0,0]
m_point_502=p[0,0,0,0,0,0]
m_point_503=p[0,0,0,0,0,0]
m_point_504=p[0,0,0,0,0,0]
m_point_505=p[0,0,0,0,0,0]
m_point_506=p[0,0,0,0,0,0]
m_point_507=p[0,0,0,0,0,0]
m_point_508=p[0,0,0,0,0,0]
m_point_509=p[0,0,0,0,0,0]
m_point_510=p[0,0,0,0,0,0]
m_point_511=p[0,0,0,0,0,0]
m_point_512=p[0,0,0,0,0,0]
m_point_513=p[0,0,0,0,0,0]
m_point_514=p[0,0,0,0,0,0]
m_point_515=p[0,0,0,0,0,0]
m_point_516=p[0,0,0,0,0,0]
m_point_517=p[0,0,0,0,0,0]
m_point_518=p[0,0,0,0,0,0]
m_point_519=p[0,0,0,0,0,0]
m_point_520=p[0,0,0,0,0,0]
m_point_521=p[0,0,0,0,0,0]
m_point_522=p[0,0,0,0,0,0]
m_point_523=p[0,0,0,0,0,0]
m_point_524=p[0,0,0,0,0,0]
m_point_525=p[0,0,0,0,0,0]
m_point_526=p[0,0,0,0,0,0]



m_point_527=p[0,0,0,0,0,0]
m_point_528=p[0,0,0,0,0,0]
m_point_529=p[0,0,0,0,0,0]
m_point_530=p[0,0,0,0,0,0]
m_point_531=p[0,0,0,0,0,0]
m_point_532=p[0,0,0,0,0,0]
m_point_533=p[0,0,0,0,0,0]
m_point_534=p[0,0,0,0,0,0]
m_point_535=p[0,0,0,0,0,0]
m_point_536=p[0,0,0,0,0,0]
m_point_537=p[0,0,0,0,0,0]
m_point_538=p[0,0,0,0,0,0]
m_point_539=p[0,0,0,0,0,0]
m_point_540=p[0,0,0,0,0,0]
m_point_541=p[0,0,0,0,0,0]
m_point_542=p[0,0,0,0,0,0]
m_point_543=p[0,0,0,0,0,0]
m_point_544=p[0,0,0,0,0,0]
m_point_545=p[0,0,0,0,0,0]
m_point_546=p[0,0,0,0,0,0]
m_point_547=p[0,0,0,0,0,0]
m_point_548=p[0,0,0,0,0,0]
m_point_549=p[0,0,0,0,0,0]
m_point_550=p[0,0,0,0,0,0]
m_point_551=p[0,0,0,0,0,0]
m_point_552=p[0,0,0,0,0,0]
m_point_553=p[0,0,0,0,0,0]
m_point_554=p[0,0,0,0,0,0]
m_point_555=p[0,0,0,0,0,0]
m_point_556=p[0,0,0,0,0,0]
m_point_557=p[0,0,0,0,0,0]
m_point_558=p[0,0,0,0,0,0]
m_point_559=p[0,0,0,0,0,0]
m_point_560=p[0,0,0,0,0,0]
m_point_561=p[0,0,0,0,0,0]
m_point_562=p[0,0,0,0,0,0]
m_point_563=p[0,0,0,0,0,0]
m_point_564=p[0,0,0,0,0,0]
m_point_565=p[0,0,0,0,0,0]
m_point_566=p[0,0,0,0,0,0]
m_point_567=p[0,0,0,0,0,0]
m_point_568=p[0,0,0,0,0,0]
m_point_569=p[0,0,0,0,0,0]
m_point_570=p[0,0,0,0,0,0]
m_point_571=p[0,0,0,0,0,0]
m_point_572=p[0,0,0,0,0,0]
m_point_573=p[0,0,0,0,0,0]
m_point_574=p[0,0,0,0,0,0]
m_point_575=p[0,0,0,0,0,0]
m_point_576=p[0,0,0,0,0,0]
m_point_577=p[0,0,0,0,0,0]
m_point_578=p[0,0,0,0,0,0]
m_point_579=p[0,0,0,0,0,0]
m_point_580=p[0,0,0,0,0,0]
m_point_581=p[0,0,0,0,0,0]
m_point_582=p[0,0,0,0,0,0]
m_point_583=p[0,0,0,0,0,0]
m_point_584=p[0,0,0,0,0,0]
m_point_585=p[0,0,0,0,0,0]
m_point_586=p[0,0,0,0,0,0]
m_point_587=p[0,0,0,0,0,0]
m_point_588=p[0,0,0,0,0,0]
m_point_589=p[0,0,0,0,0,0]
m_point_590=p[0,0,0,0,0,0]
m_point_591=p[0,0,0,0,0,0]
m_point_592=p[0,0,0,0,0,0]
m_point_593=p[0,0,0,0,0,0]
m_point_594=p[0,0,0,0,0,0]
m_point_595=p[0,0,0,0,0,0]
m_point_596=p[0,0,0,0,0,0]



m_point_597=p[0,0,0,0,0,0]
m_point_598=p[0,0,0,0,0,0]
m_point_599=p[0,0,0,0,0,0]
m_point_600=p[0,0,0,0,0,0]
m_point_601=p[0,0,0,0,0,0]
m_point_602=p[0,0,0,0,0,0]
m_point_603=p[0,0,0,0,0,0]
m_point_604=p[0,0,0,0,0,0]
m_point_605=p[0,0,0,0,0,0]
m_point_606=p[0,0,0,0,0,0]
m_point_607=p[0,0,0,0,0,0]
m_point_608=p[0,0,0,0,0,0]
m_point_609=p[0,0,0,0,0,0]
m_point_610=p[0,0,0,0,0,0]
m_point_611=p[0,0,0,0,0,0]
m_point_612=p[0,0,0,0,0,0]
m_point_613=p[0,0,0,0,0,0]
m_point_614=p[0,0,0,0,0,0]
m_point_615=p[0,0,0,0,0,0]
m_point_616=p[0,0,0,0,0,0]
m_point_617=p[0,0,0,0,0,0]
m_point_618=p[0,0,0,0,0,0]
m_point_619=p[0,0,0,0,0,0]
m_point_620=p[0,0,0,0,0,0]
m_point_621=p[0,0,0,0,0,0]
m_point_622=p[0,0,0,0,0,0]
m_point_623=p[0,0,0,0,0,0]
m_point_624=p[0,0,0,0,0,0]
m_point_625=p[0,0,0,0,0,0]
m_point_626=p[0,0,0,0,0,0]
m_point_627=p[0,0,0,0,0,0]
m_point_628=p[0,0,0,0,0,0]
m_point_629=p[0,0,0,0,0,0]
m_point_630=p[0,0,0,0,0,0]
m_point_631=p[0,0,0,0,0,0]
m_point_632=p[0,0,0,0,0,0]
m_point_633=p[0,0,0,0,0,0]
m_point_634=p[0,0,0,0,0,0]
m_point_635=p[0,0,0,0,0,0]
m_point_636=p[0,0,0,0,0,0]
m_point_637=p[0,0,0,0,0,0]
m_point_638=p[0,0,0,0,0,0]
m_point_639=p[0,0,0,0,0,0]
m_point_640=p[0,0,0,0,0,0]
m_point_641=p[0,0,0,0,0,0]
m_point_642=p[0,0,0,0,0,0]
m_point_643=p[0,0,0,0,0,0]
m_point_644=p[0,0,0,0,0,0]
m_point_645=p[0,0,0,0,0,0]
m_point_646=p[0,0,0,0,0,0]
m_point_647=p[0,0,0,0,0,0]
m_point_648=p[0,0,0,0,0,0]
m_point_649=p[0,0,0,0,0,0]
m_point_650=p[0,0,0,0,0,0]
m_point_651=p[0,0,0,0,0,0]
m_point_652=p[0,0,0,0,0,0]
m_point_653=p[0,0,0,0,0,0]
m_point_654=p[0,0,0,0,0,0]
m_point_655=p[0,0,0,0,0,0]
m_point_656=p[0,0,0,0,0,0]
m_point_657=p[0,0,0,0,0,0]
m_point_658=p[0,0,0,0,0,0]
m_point_659=p[0,0,0,0,0,0]
m_point_660=p[0,0,0,0,0,0]
m_point_661=p[0,0,0,0,0,0]
m_point_662=p[0,0,0,0,0,0]
m_point_663=p[0,0,0,0,0,0]
m_point_664=p[0,0,0,0,0,0]
m_point_665=p[0,0,0,0,0,0]
m_point_666=p[0,0,0,0,0,0]



m_point_667=p[0,0,0,0,0,0]
m_point_668=p[0,0,0,0,0,0]
m_point_669=p[0,0,0,0,0,0]
m_point_670=p[0,0,0,0,0,0]
m_point_671=p[0,0,0,0,0,0]
m_point_672=p[0,0,0,0,0,0]
m_point_673=p[0,0,0,0,0,0]
m_point_674=p[0,0,0,0,0,0]
m_point_675=p[0,0,0,0,0,0]
m_point_676=p[0,0,0,0,0,0]
m_point_677=p[0,0,0,0,0,0]
m_point_678=p[0,0,0,0,0,0]
m_point_679=p[0,0,0,0,0,0]
m_point_680=p[0,0,0,0,0,0]
m_point_681=p[0,0,0,0,0,0]
m_point_682=p[0,0,0,0,0,0]
m_point_683=p[0,0,0,0,0,0]
m_point_684=p[0,0,0,0,0,0]
m_point_685=p[0,0,0,0,0,0]
m_point_686=p[0,0,0,0,0,0]
m_point_687=p[0,0,0,0,0,0]
m_point_688=p[0,0,0,0,0,0]
m_point_689=p[0,0,0,0,0,0]
m_point_690=p[0,0,0,0,0,0]
m_point_691=p[0,0,0,0,0,0]
m_point_692=p[0,0,0,0,0,0]
m_point_693=p[0,0,0,0,0,0]
m_point_694=p[0,0,0,0,0,0]
m_point_695=p[0,0,0,0,0,0]
m_point_696=p[0,0,0,0,0,0]
m_point_697=p[0,0,0,0,0,0]
m_point_698=p[0,0,0,0,0,0]
m_point_699=p[0,0,0,0,0,0]
m_point_700=p[0,0,0,0,0,0]
m_point_701=p[0,0,0,0,0,0]
m_point_702=p[0,0,0,0,0,0]
m_point_703=p[0,0,0,0,0,0]
m_point_704=p[0,0,0,0,0,0]
m_point_705=p[0,0,0,0,0,0]
m_point_706=p[0,0,0,0,0,0]
m_point_707=p[0,0,0,0,0,0]
m_point_708=p[0,0,0,0,0,0]
m_point_709=p[0,0,0,0,0,0]
m_point_710=p[0,0,0,0,0,0]
m_point_711=p[0,0,0,0,0,0]
m_point_712=p[0,0,0,0,0,0]
m_point_713=p[0,0,0,0,0,0]
m_point_714=p[0,0,0,0,0,0]
m_point_715=p[0,0,0,0,0,0]
m_point_716=p[0,0,0,0,0,0]
m_point_717=p[0,0,0,0,0,0]
m_point_718=p[0,0,0,0,0,0]
m_point_719=p[0,0,0,0,0,0]
m_point_720=p[0,0,0,0,0,0]
m_point_721=p[0,0,0,0,0,0]
m_point_722=p[0,0,0,0,0,0]
m_point_723=p[0,0,0,0,0,0]
m_point_724=p[0,0,0,0,0,0]
m_point_725=p[0,0,0,0,0,0]
m_point_726=p[0,0,0,0,0,0]
m_point_727=p[0,0,0,0,0,0]
m_point_728=p[0,0,0,0,0,0]
m_point_729=p[0,0,0,0,0,0]
m_point_730=p[0,0,0,0,0,0]
m_point_731=p[0,0,0,0,0,0]
m_point_732=p[0,0,0,0,0,0]
m_point_733=p[0,0,0,0,0,0]
m_point_734=p[0,0,0,0,0,0]
m_point_735=p[0,0,0,0,0,0]
m_point_736=p[0,0,0,0,0,0]



m_point_737=p[0,0,0,0,0,0]
m_point_738=p[0,0,0,0,0,0]
m_point_739=p[0,0,0,0,0,0]
m_point_740=p[0,0,0,0,0,0]
m_point_741=p[0,0,0,0,0,0]
m_point_742=p[0,0,0,0,0,0]
m_point_743=p[0,0,0,0,0,0]
m_point_744=p[0,0,0,0,0,0]
m_point_745=p[0,0,0,0,0,0]
m_point_746=p[0,0,0,0,0,0]
m_point_747=p[0,0,0,0,0,0]
m_point_748=p[0,0,0,0,0,0]
m_point_749=p[0,0,0,0,0,0]
m_point_750=p[0,0,0,0,0,0]
m_point_751=p[0,0,0,0,0,0]
m_point_752=p[0,0,0,0,0,0]
m_point_753=p[0,0,0,0,0,0]
m_point_754=p[0,0,0,0,0,0]
m_point_755=p[0,0,0,0,0,0]
m_point_756=p[0,0,0,0,0,0]
m_point_757=p[0,0,0,0,0,0]
m_point_758=p[0,0,0,0,0,0]
m_point_759=p[0,0,0,0,0,0]
m_point_760=p[0,0,0,0,0,0]
m_point_761=p[0,0,0,0,0,0]
m_point_762=p[0,0,0,0,0,0]
m_point_763=p[0,0,0,0,0,0]
m_point_764=p[0,0,0,0,0,0]
m_point_765=p[0,0,0,0,0,0]
m_point_766=p[0,0,0,0,0,0]
m_point_767=p[0,0,0,0,0,0]
m_point_768=p[0,0,0,0,0,0]
m_point_769=p[0,0,0,0,0,0]
m_point_770=p[0,0,0,0,0,0]
m_point_771=p[0,0,0,0,0,0]
m_point_772=p[0,0,0,0,0,0]
m_point_773=p[0,0,0,0,0,0]
m_point_774=p[0,0,0,0,0,0]
m_point_775=p[0,0,0,0,0,0]
m_point_776=p[0,0,0,0,0,0]
m_point_777=p[0,0,0,0,0,0]
m_point_778=p[0,0,0,0,0,0]
m_point_779=p[0,0,0,0,0,0]
m_point_780=p[0,0,0,0,0,0]
m_point_781=p[0,0,0,0,0,0]
m_point_782=p[0,0,0,0,0,0]
m_point_783=p[0,0,0,0,0,0]
m_point_784=p[0,0,0,0,0,0]
m_point_785=p[0,0,0,0,0,0]
m_point_786=p[0,0,0,0,0,0]
m_point_787=p[0,0,0,0,0,0]
m_point_788=p[0,0,0,0,0,0]
m_point_789=p[0,0,0,0,0,0]
m_point_790=p[0,0,0,0,0,0]
m_point_791=p[0,0,0,0,0,0]
m_point_792=p[0,0,0,0,0,0]
m_point_793=p[0,0,0,0,0,0]
m_point_794=p[0,0,0,0,0,0]
m_point_795=p[0,0,0,0,0,0]
m_point_796=p[0,0,0,0,0,0]
m_point_797=p[0,0,0,0,0,0]
m_point_798=p[0,0,0,0,0,0]
m_point_799=p[0,0,0,0,0,0]
m_point_800=p[0,0,0,0,0,0]
m_point_801=p[0,0,0,0,0,0]
m_point_802=p[0,0,0,0,0,0]
m_point_803=p[0,0,0,0,0,0]
m_point_804=p[0,0,0,0,0,0]
m_point_805=p[0,0,0,0,0,0]
m_point_806=p[0,0,0,0,0,0]



m_point_807=p[0,0,0,0,0,0]
m_point_808=p[0,0,0,0,0,0]
m_point_809=p[0,0,0,0,0,0]
m_point_810=p[0,0,0,0,0,0]
m_point_811=p[0,0,0,0,0,0]
m_point_812=p[0,0,0,0,0,0]
m_point_813=p[0,0,0,0,0,0]
m_point_814=p[0,0,0,0,0,0]
m_point_815=p[0,0,0,0,0,0]
m_point_816=p[0,0,0,0,0,0]
m_point_817=p[0,0,0,0,0,0]
m_point_818=p[0,0,0,0,0,0]
m_point_819=p[0,0,0,0,0,0]
m_point_820=p[0,0,0,0,0,0]
m_point_821=p[0,0,0,0,0,0]
m_point_822=p[0,0,0,0,0,0]
m_point_823=p[0,0,0,0,0,0]
m_point_824=p[0,0,0,0,0,0]
m_point_825=p[0,0,0,0,0,0]
m_point_826=p[0,0,0,0,0,0]
m_point_827=p[0,0,0,0,0,0]
m_point_828=p[0,0,0,0,0,0]
m_point_829=p[0,0,0,0,0,0]
m_point_830=p[0,0,0,0,0,0]
m_point_831=p[0,0,0,0,0,0]
m_point_832=p[0,0,0,0,0,0]
m_point_833=p[0,0,0,0,0,0]
m_point_834=p[0,0,0,0,0,0]
m_point_835=p[0,0,0,0,0,0]
m_point_836=p[0,0,0,0,0,0]
m_point_837=p[0,0,0,0,0,0]
m_point_838=p[0,0,0,0,0,0]
m_point_839=p[0,0,0,0,0,0]
m_point_840=p[0,0,0,0,0,0]
m_point_841=p[0,0,0,0,0,0]
m_point_842=p[0,0,0,0,0,0]
m_point_843=p[0,0,0,0,0,0]
m_point_844=p[0,0,0,0,0,0]
m_point_845=p[0,0,0,0,0,0]
m_point_846=p[0,0,0,0,0,0]
m_point_847=p[0,0,0,0,0,0]
m_point_848=p[0,0,0,0,0,0]
m_point_849=p[0,0,0,0,0,0]
m_point_850=p[0,0,0,0,0,0]
m_point_851=p[0,0,0,0,0,0]
m_point_852=p[0,0,0,0,0,0]
m_point_853=p[0,0,0,0,0,0]
m_point_854=p[0,0,0,0,0,0]
m_point_855=p[0,0,0,0,0,0]
m_point_856=p[0,0,0,0,0,0]
m_point_857=p[0,0,0,0,0,0]
m_point_858=p[0,0,0,0,0,0]
m_point_859=p[0,0,0,0,0,0]
m_point_860=p[0,0,0,0,0,0]
m_point_861=p[0,0,0,0,0,0]
m_point_862=p[0,0,0,0,0,0]
m_point_863=p[0,0,0,0,0,0]
m_point_864=p[0,0,0,0,0,0]
m_point_865=p[0,0,0,0,0,0]
m_point_866=p[0,0,0,0,0,0]
m_point_867=p[0,0,0,0,0,0]
m_point_868=p[0,0,0,0,0,0]
m_point_869=p[0,0,0,0,0,0]
m_point_870=p[0,0,0,0,0,0]
m_point_871=p[0,0,0,0,0,0]
m_point_872=p[0,0,0,0,0,0]
m_point_873=p[0,0,0,0,0,0]
m_point_874=p[0,0,0,0,0,0]
m_point_875=p[0,0,0,0,0,0]
m_point_876=p[0,0,0,0,0,0]



m_point_877=p[0,0,0,0,0,0]
m_point_878=p[0,0,0,0,0,0]
m_point_879=p[0,0,0,0,0,0]
m_point_880=p[0,0,0,0,0,0]
m_point_881=p[0,0,0,0,0,0]
m_point_882=p[0,0,0,0,0,0]
m_point_883=p[0,0,0,0,0,0]
m_point_884=p[0,0,0,0,0,0]
m_point_885=p[0,0,0,0,0,0]
m_point_886=p[0,0,0,0,0,0]
m_point_887=p[0,0,0,0,0,0]
m_point_888=p[0,0,0,0,0,0]
m_point_889=p[0,0,0,0,0,0]
m_point_890=p[0,0,0,0,0,0]
m_point_891=p[0,0,0,0,0,0]
m_point_892=p[0,0,0,0,0,0]
m_point_893=p[0,0,0,0,0,0]
m_point_894=p[0,0,0,0,0,0]
m_point_895=p[0,0,0,0,0,0]
m_point_896=p[0,0,0,0,0,0]
m_point_897=p[0,0,0,0,0,0]
m_point_898=p[0,0,0,0,0,0]
m_point_899=p[0,0,0,0,0,0]
m_point_900=p[0,0,0,0,0,0]
m_point_901=p[0,0,0,0,0,0]
m_point_902=p[0,0,0,0,0,0]
m_point_903=p[0,0,0,0,0,0]
m_point_904=p[0,0,0,0,0,0]
m_point_905=p[0,0,0,0,0,0]
m_point_906=p[0,0,0,0,0,0]
m_point_907=p[0,0,0,0,0,0]
m_point_908=p[0,0,0,0,0,0]
m_point_909=p[0,0,0,0,0,0]
m_point_910=p[0,0,0,0,0,0]
m_point_911=p[0,0,0,0,0,0]
m_point_912=p[0,0,0,0,0,0]
m_point_913=p[0,0,0,0,0,0]
m_point_914=p[0,0,0,0,0,0]
m_point_915=p[0,0,0,0,0,0]
m_point_916=p[0,0,0,0,0,0]
m_point_917=p[0,0,0,0,0,0]
m_point_918=p[0,0,0,0,0,0]
m_point_919=p[0,0,0,0,0,0]
m_point_920=p[0,0,0,0,0,0]
m_point_921=p[0,0,0,0,0,0]
m_point_922=p[0,0,0,0,0,0]
m_point_923=p[0,0,0,0,0,0]
m_point_924=p[0,0,0,0,0,0]
m_point_925=p[0,0,0,0,0,0]
m_point_926=p[0,0,0,0,0,0]
m_point_927=p[0,0,0,0,0,0]
m_point_928=p[0,0,0,0,0,0]
m_point_929=p[0,0,0,0,0,0]
m_point_930=p[0,0,0,0,0,0]
m_point_931=p[0,0,0,0,0,0]
m_point_932=p[0,0,0,0,0,0]
m_point_933=p[0,0,0,0,0,0]
m_point_934=p[0,0,0,0,0,0]
m_point_935=p[0,0,0,0,0,0]
m_point_936=p[0,0,0,0,0,0]
m_point_937=p[0,0,0,0,0,0]
m_point_938=p[0,0,0,0,0,0]
m_point_939=p[0,0,0,0,0,0]
m_point_940=p[0,0,0,0,0,0]
m_point_941=p[0,0,0,0,0,0]
m_point_942=p[0,0,0,0,0,0]
m_point_943=p[0,0,0,0,0,0]
m_point_944=p[0,0,0,0,0,0]
m_point_945=p[0,0,0,0,0,0]
m_point_946=p[0,0,0,0,0,0]



m_point_947=p[0,0,0,0,0,0]
m_point_948=p[0,0,0,0,0,0]
m_point_949=p[0,0,0,0,0,0]
m_point_950=p[0,0,0,0,0,0]
m_point_951=p[0,0,0,0,0,0]
m_point_952=p[0,0,0,0,0,0]
m_point_953=p[0,0,0,0,0,0]
m_point_954=p[0,0,0,0,0,0]
m_point_955=p[0,0,0,0,0,0]
m_point_956=p[0,0,0,0,0,0]
m_point_957=p[0,0,0,0,0,0]
m_point_958=p[0,0,0,0,0,0]
m_point_959=p[0,0,0,0,0,0]
m_point_960=p[0,0,0,0,0,0]
m_point_961=p[0,0,0,0,0,0]
m_point_962=p[0,0,0,0,0,0]
m_point_963=p[0,0,0,0,0,0]
m_point_964=p[0,0,0,0,0,0]
m_point_965=p[0,0,0,0,0,0]
m_point_966=p[0,0,0,0,0,0]
m_point_967=p[0,0,0,0,0,0]
m_point_968=p[0,0,0,0,0,0]
m_point_969=p[0,0,0,0,0,0]
m_point_970=p[0,0,0,0,0,0]
m_point_971=p[0,0,0,0,0,0]
m_point_972=p[0,0,0,0,0,0]
m_point_973=p[0,0,0,0,0,0]
m_point_974=p[0,0,0,0,0,0]
m_point_975=p[0,0,0,0,0,0]
m_point_976=p[0,0,0,0,0,0]
m_point_977=p[0,0,0,0,0,0]
m_point_978=p[0,0,0,0,0,0]
m_point_979=p[0,0,0,0,0,0]
m_point_980=p[0,0,0,0,0,0]
m_point_981=p[0,0,0,0,0,0]
m_point_982=p[0,0,0,0,0,0]
m_point_983=p[0,0,0,0,0,0]
m_point_984=p[0,0,0,0,0,0]
m_point_985=p[0,0,0,0,0,0]
m_point_986=p[0,0,0,0,0,0]
m_point_987=p[0,0,0,0,0,0]
m_point_988=p[0,0,0,0,0,0]
m_point_989=p[0,0,0,0,0,0]
m_point_990=p[0,0,0,0,0,0]
m_point_991=p[0,0,0,0,0,0]
m_point_992=p[0,0,0,0,0,0]
m_point_993=p[0,0,0,0,0,0]
m_point_994=p[0,0,0,0,0,0]
m_point_995=p[0,0,0,0,0,0]
m_point_996=p[0,0,0,0,0,0]
m_point_997=p[0,0,0,0,0,0]
m_point_998=p[0,0,0,0,0,0]
m_point_999=p[0,0,0,0,0,0]

def get_point(pointer =0):
if pointer == 0:
return m_point_0
elif pointer ==1:
return m_point_1
elif pointer ==2:
return m_point_2
elif pointer ==3:
return m_point_3
elif pointer ==4:
return m_point_4
elif pointer ==5:
return m_point_5
elif pointer ==6:



return m_point_6
elif pointer ==7:
return m_point_7
elif pointer ==8:
return m_point_8
elif pointer ==9:
return m_point_9
elif pointer ==10:
return m_point_10
elif pointer ==11:
return m_point_11
elif pointer ==12:
return m_point_12
elif pointer ==13:
return m_point_13
elif pointer ==14:
return m_point_14
elif pointer ==15:
return m_point_15
elif pointer ==16:
return m_point_16
elif pointer ==17:
return m_point_17
elif pointer ==18:
return m_point_18
elif pointer ==19:
return m_point_19
elif pointer ==20:
return m_point_20
elif pointer ==21:
return m_point_21
elif pointer ==22:
return m_point_22
elif pointer ==23:
return m_point_23
elif pointer ==24:
return m_point_24
elif pointer ==25:
return m_point_25
elif pointer ==26:
return m_point_26
elif pointer ==27:
return m_point_27
elif pointer ==28:
return m_point_28
elif pointer ==29:
return m_point_29
elif pointer ==30:
return m_point_30
elif pointer ==31:
return m_point_31
elif pointer ==32:
return m_point_32
elif pointer ==33:
return m_point_33
elif pointer ==34:
return m_point_34
elif pointer ==35:
return m_point_35
elif pointer ==36:
return m_point_36
elif pointer ==37:
return m_point_37
elif pointer ==38:
return m_point_38
elif pointer ==39:
return m_point_39
elif pointer ==40:
return m_point_40
elif pointer ==41:



return m_point_41
elif pointer ==42:
return m_point_42
elif pointer ==43:
return m_point_43
elif pointer ==44:
return m_point_44
elif pointer ==45:
return m_point_45
elif pointer ==46:
return m_point_46
elif pointer ==47:
return m_point_47
elif pointer ==48:
return m_point_48
elif pointer ==49:
return m_point_49
elif pointer ==50:
return m_point_50
elif pointer ==51:
return m_point_51
elif pointer ==52:
return m_point_52
elif pointer ==53:
return m_point_53
elif pointer ==54:
return m_point_54
elif pointer ==55:
return m_point_55
elif pointer ==56:
return m_point_56
elif pointer ==57:
return m_point_57
elif pointer ==58:
return m_point_58
elif pointer ==59:
return m_point_59
elif pointer ==60:
return m_point_60
elif pointer ==61:
return m_point_61
elif pointer ==62:
return m_point_62
elif pointer ==63:
return m_point_63
elif pointer ==64:
return m_point_64
elif pointer ==65:
return m_point_65
elif pointer ==66:
return m_point_66
elif pointer ==67:
return m_point_67
elif pointer ==68:
return m_point_68
elif pointer ==69:
return m_point_69
elif pointer ==70:
return m_point_70
elif pointer ==71:
return m_point_71
elif pointer ==72:
return m_point_72
elif pointer ==73:
return m_point_73
elif pointer ==74:
return m_point_74
elif pointer ==75:
return m_point_75
elif pointer ==76:



return m_point_76
elif pointer ==77:
return m_point_77
elif pointer ==78:
return m_point_78
elif pointer ==79:
return m_point_79
elif pointer ==80:
return m_point_80
elif pointer ==81:
return m_point_81
elif pointer ==82:
return m_point_82
elif pointer ==83:
return m_point_83
elif pointer ==84:
return m_point_84
elif pointer ==85:
return m_point_85
elif pointer ==86:
return m_point_86
elif pointer ==87:
return m_point_87
elif pointer ==88:
return m_point_88
elif pointer ==89:
return m_point_89
elif pointer ==90:
return m_point_90
elif pointer ==91:
return m_point_91
elif pointer ==92:
return m_point_92
elif pointer ==93:
return m_point_93
elif pointer ==94:
return m_point_94
elif pointer ==95:
return m_point_95
elif pointer ==96:
return m_point_96
elif pointer ==97:
return m_point_97
elif pointer ==98:
return m_point_98
elif pointer ==99:
return m_point_99
elif pointer ==100:
return m_point_100
elif pointer ==101:
return m_point_101
elif pointer ==102:
return m_point_102
elif pointer ==103:
return m_point_103
elif pointer ==104:
return m_point_104
elif pointer ==105:
return m_point_105
elif pointer ==106:
return m_point_106
elif pointer ==107:
return m_point_107
elif pointer ==108:
return m_point_108
elif pointer ==109:
return m_point_109
elif pointer ==110:
return m_point_110
elif pointer ==111:



return m_point_111
elif pointer ==112:
return m_point_112
elif pointer ==113:
return m_point_113
elif pointer ==114:
return m_point_114
elif pointer ==115:
return m_point_115
elif pointer ==116:
return m_point_116
elif pointer ==117:
return m_point_117
elif pointer ==118:
return m_point_118
elif pointer ==119:
return m_point_119
elif pointer ==120:
return m_point_120
elif pointer ==121:
return m_point_121
elif pointer ==122:
return m_point_122
elif pointer ==123:
return m_point_123
elif pointer ==124:
return m_point_124
elif pointer ==125:
return m_point_125
elif pointer ==126:
return m_point_126
elif pointer ==127:
return m_point_127
elif pointer ==128:
return m_point_128
elif pointer ==129:
return m_point_129
elif pointer ==130:
return m_point_130
elif pointer ==131:
return m_point_131
elif pointer ==132:
return m_point_132
elif pointer ==133:
return m_point_133
elif pointer ==134:
return m_point_134
elif pointer ==135:
return m_point_135
elif pointer ==136:
return m_point_136
elif pointer ==137:
return m_point_137
elif pointer ==138:
return m_point_138
elif pointer ==139:
return m_point_139
elif pointer ==140:
return m_point_140
elif pointer ==141:
return m_point_141
elif pointer ==142:
return m_point_142
elif pointer ==143:
return m_point_143
elif pointer ==144:
return m_point_144
elif pointer ==145:
return m_point_145
elif pointer ==146:



return m_point_146
elif pointer ==147:
return m_point_147
elif pointer ==148:
return m_point_148
elif pointer ==149:
return m_point_149
elif pointer ==150:
return m_point_150
elif pointer ==151:
return m_point_151
elif pointer ==152:
return m_point_152
elif pointer ==153:
return m_point_153
elif pointer ==154:
return m_point_154
elif pointer ==155:
return m_point_155
elif pointer ==156:
return m_point_156
elif pointer ==157:
return m_point_157
elif pointer ==158:
return m_point_158
elif pointer ==159:
return m_point_159
elif pointer ==160:
return m_point_160
elif pointer ==161:
return m_point_161
elif pointer ==162:
return m_point_162
elif pointer ==163:
return m_point_163
elif pointer ==164:
return m_point_164
elif pointer ==165:
return m_point_165
elif pointer ==166:
return m_point_166
elif pointer ==167:
return m_point_167
elif pointer ==168:
return m_point_168
elif pointer ==169:
return m_point_169
elif pointer ==170:
return m_point_170
elif pointer ==171:
return m_point_171
elif pointer ==172:
return m_point_172
elif pointer ==173:
return m_point_173
elif pointer ==174:
return m_point_174
elif pointer ==175:
return m_point_175
elif pointer ==176:
return m_point_176
elif pointer ==177:
return m_point_177
elif pointer ==178:
return m_point_178
elif pointer ==179:
return m_point_179
elif pointer ==180:
return m_point_180
elif pointer ==181:



return m_point_181
elif pointer ==182:
return m_point_182
elif pointer ==183:
return m_point_183
elif pointer ==184:
return m_point_184
elif pointer ==185:
return m_point_185
elif pointer ==186:
return m_point_186
elif pointer ==187:
return m_point_187
elif pointer ==188:
return m_point_188
elif pointer ==189:
return m_point_189
elif pointer ==190:
return m_point_190
elif pointer ==191:
return m_point_191
elif pointer ==192:
return m_point_192
elif pointer ==193:
return m_point_193
elif pointer ==194:
return m_point_194
elif pointer ==195:
return m_point_195
elif pointer ==196:
return m_point_196
elif pointer ==197:
return m_point_197
elif pointer ==198:
return m_point_198
elif pointer ==199:
return m_point_199
elif pointer ==200:
return m_point_200
elif pointer ==201:
return m_point_201
elif pointer ==202:
return m_point_202
elif pointer ==203:
return m_point_203
elif pointer ==204:
return m_point_204
elif pointer ==205:
return m_point_205
elif pointer ==206:
return m_point_206
elif pointer ==207:
return m_point_207
elif pointer ==208:
return m_point_208
elif pointer ==209:
return m_point_209
elif pointer ==210:
return m_point_210
elif pointer ==211:
return m_point_211
elif pointer ==212:
return m_point_212
elif pointer ==213:
return m_point_213
elif pointer ==214:
return m_point_214
elif pointer ==215:
return m_point_215
elif pointer ==216:



return m_point_216
elif pointer ==217:
return m_point_217
elif pointer ==218:
return m_point_218
elif pointer ==219:
return m_point_219
elif pointer ==220:
return m_point_220
elif pointer ==221:
return m_point_221
elif pointer ==222:
return m_point_222
elif pointer ==223:
return m_point_223
elif pointer ==224:
return m_point_224
elif pointer ==225:
return m_point_225
elif pointer ==226:
return m_point_226
elif pointer ==227:
return m_point_227
elif pointer ==228:
return m_point_228
elif pointer ==229:
return m_point_229
elif pointer ==230:
return m_point_230
elif pointer ==231:
return m_point_231
elif pointer ==232:
return m_point_232
elif pointer ==233:
return m_point_233
elif pointer ==234:
return m_point_234
elif pointer ==235:
return m_point_235
elif pointer ==236:
return m_point_236
elif pointer ==237:
return m_point_237
elif pointer ==238:
return m_point_238
elif pointer ==239:
return m_point_239
elif pointer ==240:
return m_point_240
elif pointer ==241:
return m_point_241
elif pointer ==242:
return m_point_242
elif pointer ==243:
return m_point_243
elif pointer ==244:
return m_point_244
elif pointer ==245:
return m_point_245
elif pointer ==246:
return m_point_246
elif pointer ==247:
return m_point_247
elif pointer ==248:
return m_point_248
elif pointer ==249:
return m_point_249
elif pointer ==250:
return m_point_250
elif pointer ==251:



return m_point_251
elif pointer ==252:
return m_point_252
elif pointer ==253:
return m_point_253
elif pointer ==254:
return m_point_254
elif pointer ==255:
return m_point_255
elif pointer ==256:
return m_point_256
elif pointer ==257:
return m_point_257
elif pointer ==258:
return m_point_258
elif pointer ==259:
return m_point_259
elif pointer ==260:
return m_point_260
elif pointer ==261:
return m_point_261
elif pointer ==262:
return m_point_262
elif pointer ==263:
return m_point_263
elif pointer ==264:
return m_point_264
elif pointer ==265:
return m_point_265
elif pointer ==266:
return m_point_266
elif pointer ==267:
return m_point_267
elif pointer ==268:
return m_point_268
elif pointer ==269:
return m_point_269
elif pointer ==270:
return m_point_270
elif pointer ==271:
return m_point_271
elif pointer ==272:
return m_point_272
elif pointer ==273:
return m_point_273
elif pointer ==274:
return m_point_274
elif pointer ==275:
return m_point_275
elif pointer ==276:
return m_point_276
elif pointer ==277:
return m_point_277
elif pointer ==278:
return m_point_278
elif pointer ==279:
return m_point_279
elif pointer ==280:
return m_point_280
elif pointer ==281:
return m_point_281
elif pointer ==282:
return m_point_282
elif pointer ==283:
return m_point_283
elif pointer ==284:
return m_point_284
elif pointer ==285:
return m_point_285
elif pointer ==286:



return m_point_286
elif pointer ==287:
return m_point_287
elif pointer ==288:
return m_point_288
elif pointer ==289:
return m_point_289
elif pointer ==290:
return m_point_290
elif pointer ==291:
return m_point_291
elif pointer ==292:
return m_point_292
elif pointer ==293:
return m_point_293
elif pointer ==294:
return m_point_294
elif pointer ==295:
return m_point_295
elif pointer ==296:
return m_point_296
elif pointer ==297:
return m_point_297
elif pointer ==298:
return m_point_298
elif pointer ==299:
return m_point_299
elif pointer ==300:
return m_point_300
elif pointer ==301:
return m_point_301
elif pointer ==302:
return m_point_302
elif pointer ==303:
return m_point_303
elif pointer ==304:
return m_point_304
elif pointer ==305:
return m_point_305
elif pointer ==306:
return m_point_306
elif pointer ==307:
return m_point_307
elif pointer ==308:
return m_point_308
elif pointer ==309:
return m_point_309
elif pointer ==310:
return m_point_310
elif pointer ==311:
return m_point_311
elif pointer ==312:
return m_point_312
elif pointer ==313:
return m_point_313
elif pointer ==314:
return m_point_314
elif pointer ==315:
return m_point_315
elif pointer ==316:
return m_point_316
elif pointer ==317:
return m_point_317
elif pointer ==318:
return m_point_318
elif pointer ==319:
return m_point_319
elif pointer ==320:
return m_point_320
elif pointer ==321:



return m_point_321
elif pointer ==322:
return m_point_322
elif pointer ==323:
return m_point_323
elif pointer ==324:
return m_point_324
elif pointer ==325:
return m_point_325
elif pointer ==326:
return m_point_326
elif pointer ==327:
return m_point_327
elif pointer ==328:
return m_point_328
elif pointer ==329:
return m_point_329
elif pointer ==330:
return m_point_330
elif pointer ==331:
return m_point_331
elif pointer ==332:
return m_point_332
elif pointer ==333:
return m_point_333
elif pointer ==334:
return m_point_334
elif pointer ==335:
return m_point_335
elif pointer ==336:
return m_point_336
elif pointer ==337:
return m_point_337
elif pointer ==338:
return m_point_338
elif pointer ==339:
return m_point_339
elif pointer ==340:
return m_point_340
elif pointer ==341:
return m_point_341
elif pointer ==342:
return m_point_342
elif pointer ==343:
return m_point_343
elif pointer ==344:
return m_point_344
elif pointer ==345:
return m_point_345
elif pointer ==346:
return m_point_346
elif pointer ==347:
return m_point_347
elif pointer ==348:
return m_point_348
elif pointer ==349:
return m_point_349
elif pointer ==350:
return m_point_350
elif pointer ==351:
return m_point_351
elif pointer ==352:
return m_point_352
elif pointer ==353:
return m_point_353
elif pointer ==354:
return m_point_354
elif pointer ==355:
return m_point_355
elif pointer ==356:



return m_point_356
elif pointer ==357:
return m_point_357
elif pointer ==358:
return m_point_358
elif pointer ==359:
return m_point_359
elif pointer ==360:
return m_point_360
elif pointer ==361:
return m_point_361
elif pointer ==362:
return m_point_362
elif pointer ==363:
return m_point_363
elif pointer ==364:
return m_point_364
elif pointer ==365:
return m_point_365
elif pointer ==366:
return m_point_366
elif pointer ==367:
return m_point_367
elif pointer ==368:
return m_point_368
elif pointer ==369:
return m_point_369
elif pointer ==370:
return m_point_370
elif pointer ==371:
return m_point_371
elif pointer ==372:
return m_point_372
elif pointer ==373:
return m_point_373
elif pointer ==374:
return m_point_374
elif pointer ==375:
return m_point_375
elif pointer ==376:
return m_point_376
elif pointer ==377:
return m_point_377
elif pointer ==378:
return m_point_378
elif pointer ==379:
return m_point_379
elif pointer ==380:
return m_point_380
elif pointer ==381:
return m_point_381
elif pointer ==382:
return m_point_382
elif pointer ==383:
return m_point_383
elif pointer ==384:
return m_point_384
elif pointer ==385:
return m_point_385
elif pointer ==386:
return m_point_386
elif pointer ==387:
return m_point_387
elif pointer ==388:
return m_point_388
elif pointer ==389:
return m_point_389
elif pointer ==390:
return m_point_390
elif pointer ==391:



return m_point_391
elif pointer ==392:
return m_point_392
elif pointer ==393:
return m_point_393
elif pointer ==394:
return m_point_394
elif pointer ==395:
return m_point_395
elif pointer ==396:
return m_point_396
elif pointer ==397:
return m_point_397
elif pointer ==398:
return m_point_398
elif pointer ==399:
return m_point_399
elif pointer ==400:
return m_point_400
elif pointer ==401:
return m_point_401
elif pointer ==402:
return m_point_402
elif pointer ==403:
return m_point_403
elif pointer ==404:
return m_point_404
elif pointer ==405:
return m_point_405
elif pointer ==406:
return m_point_406
elif pointer ==407:
return m_point_407
elif pointer ==408:
return m_point_408
elif pointer ==409:
return m_point_409
elif pointer ==410:
return m_point_410
elif pointer ==411:
return m_point_411
elif pointer ==412:
return m_point_412
elif pointer ==413:
return m_point_413
elif pointer ==414:
return m_point_414
elif pointer ==415:
return m_point_415
elif pointer ==416:
return m_point_416
elif pointer ==417:
return m_point_417
elif pointer ==418:
return m_point_418
elif pointer ==419:
return m_point_419
elif pointer ==420:
return m_point_420
elif pointer ==421:
return m_point_421
elif pointer ==422:
return m_point_422
elif pointer ==423:
return m_point_423
elif pointer ==424:
return m_point_424
elif pointer ==425:
return m_point_425
elif pointer ==426:



return m_point_426
elif pointer ==427:
return m_point_427
elif pointer ==428:
return m_point_428
elif pointer ==429:
return m_point_429
elif pointer ==430:
return m_point_430
elif pointer ==431:
return m_point_431
elif pointer ==432:
return m_point_432
elif pointer ==433:
return m_point_433
elif pointer ==434:
return m_point_434
elif pointer ==435:
return m_point_435
elif pointer ==436:
return m_point_436
elif pointer ==437:
return m_point_437
elif pointer ==438:
return m_point_438
elif pointer ==439:
return m_point_439
elif pointer ==440:
return m_point_440
elif pointer ==441.:
return m_point_441
elif pointer ==442:
return m_point_442
elif pointer ==443:
return m_point_443
elif pointer ==444:
return m_point_444
elif pointer ==445:
return m_point_445
elif pointer ==446:
return m_point_446
elif pointer ==447:
return m_point_447
elif pointer ==448:
return m_point_448
elif pointer ==449:
return m_point_449
elif pointer ==450:
return m_point_450
elif pointer ==451:
return m_point_451
elif pointer ==452:
return m_point_452
elif pointer ==453:
return m_point_453
elif pointer ==454:
return m_point_454
elif pointer ==455:
return m_point_455
elif pointer ==456:
return m_point_456
elif pointer ==457:
return m_point_457
elif pointer ==458:
return m_point_458
elif pointer ==459:
return m_point_459
elif pointer ==460:
return m_point_460
elif pointer ==461:



return m_point_461
elif pointer ==462:
return m_point_462
elif pointer ==463:
return m_point_463
elif pointer ==464:
return m_point_464
elif pointer ==465:
return m_point_465
elif pointer ==466:
return m_point_466
elif pointer ==467:
return m_point_467
elif pointer ==468:
return m_point_468
elif pointer ==469:
return m_point_469
elif pointer ==470:
return m_point_470
elif pointer ==471:
return m_point_471
elif pointer ==472:
return m_point_472
elif pointer ==473:
return m_point_473
elif pointer ==474:
return m_point_474
elif pointer ==475:
return m_point_475
elif pointer ==476:
return m_point_476
elif pointer ==477:
return m_point_477
elif pointer ==478:
return m_point_478
elif pointer ==479:
return m_point_479
elif pointer ==480:
return m_point_480
elif pointer ==481.:
return m_point_481
elif pointer ==482:
return m_point_482
elif pointer ==483:
return m_point_483
elif pointer ==484:
return m_point_484
elif pointer ==485:
return m_point_485
elif pointer ==486:
return m_point_486
elif pointer ==487:
return m_point_487
elif pointer ==488:
return m_point_488
elif pointer ==489:
return m_point_489
elif pointer ==490:
return m_point_490
elif pointer ==491:
return m_point_491
elif pointer ==492:
return m_point_492
elif pointer ==493:
return m_point_493
elif pointer ==494:
return m_point_494
elif pointer ==495:
return m_point_495
elif pointer ==496:



return m_point_496
elif pointer ==497:
return m_point_497
elif pointer ==498:
return m_point_498
elif pointer ==499:
return m_point_499
elif pointer ==500:
return m_point_500
elif pointer ==501:
return m_point_501
elif pointer ==502:
return m_point_502
elif pointer ==503:
return m_point_503
elif pointer ==504:
return m_point_504
elif pointer ==505:
return m_point_505
elif pointer ==506:
return m_point_506
elif pointer ==507:
return m_point_507
elif pointer ==508:
return m_point_508
elif pointer ==509:
return m_point_509
elif pointer ==510:
return m_point_510
elif pointer ==511:
return m_point_511
elif pointer ==512:
return m_point_512
elif pointer ==513:
return m_point_513
elif pointer ==514:
return m_point_514
elif pointer ==515:
return m_point_515
elif pointer ==516:
return m_point_516
elif pointer ==517:
return m_point_517
elif pointer ==518:
return m_point_518
elif pointer ==519:
return m_point_519
elif pointer ==520:
return m_point_520
elif pointer ==521:
return m_point_521
elif pointer ==522:
return m_point_522
elif pointer ==523:
return m_point_523
elif pointer ==524:
return m_point_524
elif pointer ==525:
return m_point_525
elif pointer ==526:
return m_point_526
elif pointer ==527:
return m_point_527
elif pointer ==528:
return m_point_528
elif pointer ==529:
return m_point_529
elif pointer ==530:
return m_point_530
elif pointer ==531:



return m_point_531
elif pointer ==532:
return m_point_532
elif pointer ==533:
return m_point_533
elif pointer ==534:
return m_point_534
elif pointer ==535:
return m_point_535
elif pointer ==536:
return m_point_536
elif pointer ==537:
return m_point_537
elif pointer ==538:
return m_point_538
elif pointer ==539:
return m_point_539
elif pointer ==540:
return m_point_540
elif pointer ==541:
return m_point_541
elif pointer ==542:
return m_point_542
elif pointer ==543:
return m_point_543
elif pointer ==544:
return m_point_544
elif pointer ==545:
return m_point_545
elif pointer ==546:
return m_point_546
elif pointer ==547:
return m_point_547
elif pointer ==548:
return m_point_548
elif pointer ==549:
return m_point_549
elif pointer ==550:
return m_point_550
elif pointer ==551:
return m_point_551
elif pointer ==552:
return m_point_552
elif pointer ==553:
return m_point_553
elif pointer ==554:
return m_point_554
elif pointer ==555:
return m_point_555
elif pointer ==556:
return m_point_556
elif pointer ==557:
return m_point_557
elif pointer ==558:
return m_point_558
elif pointer ==559:
return m_point_559
elif pointer ==560:
return m_point_560
elif pointer ==561:
return m_point_561
elif pointer ==562:
return m_point_562
elif pointer ==563:
return m_point_563
elif pointer ==564:
return m_point_564
elif pointer ==565:
return m_point_565
elif pointer ==566:



return m_point_566
elif pointer ==567:
return m_point_567
elif pointer ==568:
return m_point_568
elif pointer ==569:
return m_point_569
elif pointer ==570:
return m_point_570
elif pointer ==571:
return m_point_571
elif pointer ==572:
return m_point_572
elif pointer ==573:
return m_point_573
elif pointer ==574:
return m_point_574
elif pointer ==575:
return m_point_575
elif pointer ==576:
return m_point_576
elif pointer ==577:
return m_point_577
elif pointer ==578:
return m_point_578
elif pointer ==579:
return m_point_579
elif pointer ==580:
return m_point_580
elif pointer ==581.:
return m_point_581
elif pointer ==582:
return m_point_582
elif pointer ==583:
return m_point_583
elif pointer ==584:
return m_point_584
elif pointer ==585:
return m_point_585
elif pointer ==586:
return m_point_586
elif pointer ==587:
return m_point_587
elif pointer ==588:
return m_point_588
elif pointer ==589:
return m_point_589
elif pointer ==590:
return m_point_590
elif pointer ==591:
return m_point_591
elif pointer ==592:
return m_point_592
elif pointer ==593:
return m_point_593
elif pointer ==594:
return m_point_594
elif pointer ==595:
return m_point_595
elif pointer ==596:
return m_point_596
elif pointer ==597:
return m_point_597
elif pointer ==598:
return m_point_598
elif pointer ==599:
return m_point_599
elif pointer ==600:
return m_point_600
elif pointer ==601:



return m_point_601
elif pointer ==602:
return m_point_602
elif pointer ==603:
return m_point_603
elif pointer ==604:
return m_point_604
elif pointer ==605:
return m_point_605
elif pointer ==606:
return m_point_606
elif pointer ==607:
return m_point_607
elif pointer ==608:
return m_point_608
elif pointer ==609:
return m_point_609
elif pointer ==610:
return m_point_610
elif pointer ==611:
return m_point_611
elif pointer ==612:
return m_point_612
elif pointer ==613:
return m_point_613
elif pointer ==614:
return m_point_614
elif pointer ==615:
return m_point_615
elif pointer ==616:
return m_point_616
elif pointer ==617:
return m_point_617
elif pointer ==618:
return m_point_618
elif pointer ==619:
return m_point_619
elif pointer ==620:
return m_point_620
elif pointer ==621:
return m_point_621
elif pointer ==622:
return m_point_622
elif pointer ==623:
return m_point_623
elif pointer ==624:
return m_point_624
elif pointer ==625:
return m_point_625
elif pointer ==626:
return m_point_626
elif pointer ==627:
return m_point_627
elif pointer ==628:
return m_point_628
elif pointer ==629:
return m_point_629
elif pointer ==630:
return m_point_630
elif pointer ==631:
return m_point_631
elif pointer ==632:
return m_point_632
elif pointer ==633:
return m_point_633
elif pointer ==634:
return m_point_634
elif pointer ==635:
return m_point_635
elif pointer ==636:



return m_point_636
elif pointer ==637:
return m_point_637
elif pointer ==638:
return m_point_638
elif pointer ==639:
return m_point_639
elif pointer ==640:
return m_point_640
elif pointer ==641:
return m_point_641
elif pointer ==642:
return m_point_642
elif pointer ==643:
return m_point_643
elif pointer ==644:
return m_point_644
elif pointer ==645:
return m_point_645
elif pointer ==646:
return m_point_646
elif pointer ==647:
return m_point_647
elif pointer ==648:
return m_point_648
elif pointer ==649:
return m_point_649
elif pointer ==650:
return m_point_650
elif pointer ==651:
return m_point_651
elif pointer ==652:
return m_point_652
elif pointer ==653:
return m_point_653
elif pointer ==654:
return m_point_654
elif pointer ==655:
return m_point_655
elif pointer ==656:
return m_point_656
elif pointer ==657:
return m_point_657
elif pointer ==658:
return m_point_658
elif pointer ==659:
return m_point_659
elif pointer ==660:
return m_point_660
elif pointer ==661:
return m_point_661
elif pointer ==662:
return m_point_662
elif pointer ==663:
return m_point_663
elif pointer ==664:
return m_point_664
elif pointer ==665:
return m_point_665
elif pointer ==666:
return m_point_666
elif pointer ==667:
return m_point_667
elif pointer ==668:
return m_point_668
elif pointer ==669:
return m_point_669
elif pointer ==670:
return m_point_670
elif pointer ==671:



return m_point_671
elif pointer ==672:
return m_point_672
elif pointer ==673:
return m_point_673
elif pointer ==674:
return m_point_674
elif pointer ==675:
return m_point_675
elif pointer ==676:
return m_point_676
elif pointer ==677:
return m_point_677
elif pointer ==678:
return m_point_678
elif pointer ==679:
return m_point_679
elif pointer ==680:
return m_point_680
elif pointer ==681:
return m_point_681
elif pointer ==682:
return m_point_682
elif pointer ==683:
return m_point_683
elif pointer ==684:
return m_point_684
elif pointer ==685:
return m_point_685
elif pointer ==686:
return m_point_686
elif pointer ==687:
return m_point_687
elif pointer ==688:
return m_point_688
elif pointer ==689:
return m_point_689
elif pointer ==690:
return m_point_690
elif pointer ==691:
return m_point_691
elif pointer ==692:
return m_point_692
elif pointer ==693:
return m_point_693
elif pointer ==694:
return m_point_694
elif pointer ==695:
return m_point_695
elif pointer ==696:
return m_point_696
elif pointer ==697:
return m_point_697
elif pointer ==698:
return m_point_698
elif pointer ==699:
return m_point_699
elif pointer ==700:
return m_point_700
elif pointer ==701:
return m_point_701
elif pointer ==702:
return m_point_702
elif pointer ==703:
return m_point_703
elif pointer ==704:
return m_point_704
elif pointer ==705:
return m_point_705
elif pointer ==706:



return m_point_706
elif pointer ==707:
return m_point_707
elif pointer ==708:
return m_point_708
elif pointer ==709:
return m_point_709
elif pointer ==710:
return m_point_710
elif pointer ==711:
return m_point_711
elif pointer ==712:
return m_point_712
elif pointer ==713:
return m_point_713
elif pointer ==714:
return m_point_714
elif pointer ==715:
return m_point_715
elif pointer ==716:
return m_point_716
elif pointer ==717:
return m_point_717
elif pointer ==718:
return m_point_718
elif pointer ==719:
return m_point_719
elif pointer ==720:
return m_point_720
elif pointer ==721:
return m_point_721
elif pointer ==722:
return m_point_722
elif pointer ==723:
return m_point_723
elif pointer ==724:
return m_point_724
elif pointer ==725:
return m_point_725
elif pointer ==726:
return m_point_726
elif pointer ==727:
return m_point_727
elif pointer ==728:
return m_point_728
elif pointer ==729:
return m_point_729
elif pointer ==730:
return m_point_730
elif pointer ==731:
return m_point_731
elif pointer ==732:
return m_point_732
elif pointer ==733:
return m_point_733
elif pointer ==734:
return m_point_734
elif pointer ==735:
return m_point_735
elif pointer ==736:
return m_point_736
elif pointer ==737:
return m_point_737
elif pointer ==738:
return m_point_738
elif pointer ==739:
return m_point_739
elif pointer ==740:
return m_point_740
elif pointer ==741:



return m_point_741
elif pointer ==742:
return m_point_742
elif pointer ==743:
return m_point_743
elif pointer ==744:
return m_point_744
elif pointer ==745:
return m_point_745
elif pointer ==746:
return m_point_746
elif pointer ==747:
return m_point_747
elif pointer ==748:
return m_point_748
elif pointer ==749:
return m_point_749
elif pointer ==750:
return m_point_750
elif pointer ==751:
return m_point_751
elif pointer ==752:
return m_point_752
elif pointer ==753:
return m_point_753
elif pointer ==754:
return m_point_754
elif pointer ==755:
return m_point_755
elif pointer ==756:
return m_point_756
elif pointer ==757:
return m_point_757
elif pointer ==758:
return m_point_758
elif pointer ==759:
return m_point_759
elif pointer ==760:
return m_point_760
elif pointer ==761:
return m_point_761
elif pointer ==762:
return m_point_762
elif pointer ==763:
return m_point_763
elif pointer ==764:
return m_point_764
elif pointer ==765:
return m_point_765
elif pointer ==766:
return m_point_766
elif pointer ==767:
return m_point_767
elif pointer ==768:
return m_point_768
elif pointer ==769:
return m_point_769
elif pointer ==770:
return m_point_770
elif pointer ==771:
return m_point_771
elif pointer ==772:
return m_point_772
elif pointer ==773:
return m_point_773
elif pointer ==774:
return m_point_774
elif pointer ==775:
return m_point_775
elif pointer ==776:



return m_point_776
elif pointer ==777:
return m_point_777
elif pointer ==778:
return m_point_778
elif pointer ==779:
return m_point_779
elif pointer ==780:
return m_point_780
elif pointer ==781:
return m_point_781
elif pointer ==782:
return m_point_782
elif pointer ==783:
return m_point_783
elif pointer ==784:
return m_point_784
elif pointer ==785:
return m_point_785
elif pointer ==786:
return m_point_786
elif pointer ==787:
return m_point_787
elif pointer ==788:
return m_point_788
elif pointer ==789:
return m_point_789
elif pointer ==790:
return m_point_790
elif pointer ==791:
return m_point_791
elif pointer ==792:
return m_point_792
elif pointer ==793:
return m_point_793
elif pointer ==794:
return m_point_794
elif pointer ==795:
return m_point_795
elif pointer ==796:
return m_point_796
elif pointer ==797:
return m_point_797
elif pointer ==798:
return m_point_798
elif pointer ==799:
return m_point_799
elif pointer ==800:
return m_point_800
elif pointer ==801:
return m_point_801
elif pointer ==802:
return m_point_802
elif pointer ==803:
return m_point_803
elif pointer ==804:
return m_point_804
elif pointer ==805:
return m_point_805
elif pointer ==806:
return m_point_806
elif pointer ==807:
return m_point_807
elif pointer ==808:
return m_point_808
elif pointer ==809:
return m_point_809
elif pointer ==810:
return m_point_810
elif pointer ==811:



return m_point_811
elif pointer ==812:
return m_point_812
elif pointer ==813:
return m_point_813
elif pointer ==814:
return m_point_814
elif pointer ==815:
return m_point_815
elif pointer ==816:
return m_point_816
elif pointer ==817:
return m_point_817
elif pointer ==818:
return m_point_818
elif pointer ==819:
return m_point_819
elif pointer ==820:
return m_point_820
elif pointer ==821:
return m_point_821
elif pointer ==822:
return m_point_822
elif pointer ==823:
return m_point_823
elif pointer ==824:
return m_point_824
elif pointer ==825:
return m_point_825
elif pointer ==826:
return m_point_826
elif pointer ==827:
return m_point_827
elif pointer ==828:
return m_point_828
elif pointer ==829:
return m_point_829
elif pointer ==830:
return m_point_830
elif pointer ==831.:
return m_point_831
elif pointer ==832:
return m_point_832
elif pointer ==833:
return m_point_833
elif pointer ==834:
return m_point_834
elif pointer ==835:
return m_point_835
elif pointer ==836:
return m_point_836
elif pointer ==837:
return m_point_837
elif pointer ==838:
return m_point_838
elif pointer ==839:
return m_point_839
elif pointer ==840:
return m_point_840
elif pointer ==841:
return m_point_841
elif pointer ==842:
return m_point_842
elif pointer ==843:
return m_point_843
elif pointer ==844:
return m_point_844
elif pointer ==845:
return m_point_845
elif pointer ==846:



return m_point_846
elif pointer ==847:
return m_point_847
elif pointer ==848:
return m_point_848
elif pointer ==849:
return m_point_849
elif pointer ==850:
return m_point_850
elif pointer ==851:
return m_point_851
elif pointer ==852:
return m_point_852
elif pointer ==853:
return m_point_853
elif pointer ==854:
return m_point_854
elif pointer ==855:
return m_point_855
elif pointer ==856:
return m_point_856
elif pointer ==857:
return m_point_857
elif pointer ==858:
return m_point_858
elif pointer ==859:
return m_point_859
elif pointer ==860:
return m_point_860
elif pointer ==861:
return m_point_861
elif pointer ==862:
return m_point_862
elif pointer ==863:
return m_point_863
elif pointer ==864:
return m_point_864
elif pointer ==865:
return m_point_865
elif pointer ==866:
return m_point_866
elif pointer ==867:
return m_point_867
elif pointer ==868:
return m_point_868
elif pointer ==869:
return m_point_869
elif pointer ==870:
return m_point_870
elif pointer ==871:
return m_point_871
elif pointer ==872:
return m_point_872
elif pointer ==873:
return m_point_873
elif pointer ==874:
return m_point_874
elif pointer ==875:
return m_point_875
elif pointer ==876:
return m_point_876
elif pointer ==877:
return m_point_877
elif pointer ==878:
return m_point_878
elif pointer ==879:
return m_point_879
elif pointer ==880:
return m_point_880
elif pointer ==881.:



return m_point_881
elif pointer ==882:
return m_point_882
elif pointer ==883:
return m_point_883
elif pointer ==884:
return m_point_884
elif pointer ==885:
return m_point_885
elif pointer ==886:
return m_point_886
elif pointer ==887:
return m_point_887
elif pointer ==888:
return m_point_888
elif pointer ==889:
return m_point_889
elif pointer ==890:
return m_point_890
elif pointer ==891:
return m_point_891
elif pointer ==892:
return m_point_892
elif pointer ==893:
return m_point_893
elif pointer ==894:
return m_point_894
elif pointer ==895:
return m_point_895
elif pointer ==896:
return m_point_896
elif pointer ==897:
return m_point_897
elif pointer ==898:
return m_point_898
elif pointer ==899:
return m_point_899
elif pointer ==900:
return m_point_900
elif pointer ==901:
return m_point_901
elif pointer ==902:
return m_point_902
elif pointer ==903:
return m_point_903
elif pointer ==904:
return m_point_904
elif pointer ==905:
return m_point_905
elif pointer ==906:
return m_point_906
elif pointer ==907:
return m_point_907
elif pointer ==908:
return m_point_908
elif pointer ==909:
return m_point_909
elif pointer ==910:
return m_point_910
elif pointer ==911:
return m_point_911
elif pointer ==912:
return m_point_912
elif pointer ==913:
return m_point_913
elif pointer ==914:
return m_point_914
elif pointer ==915:
return m_point_915
elif pointer ==916:



return m_point_916
elif pointer ==917:
return m_point_917
elif pointer ==918:
return m_point_918
elif pointer ==919:
return m_point_919
elif pointer ==920:
return m_point_920
elif pointer ==921:
return m_point_921
elif pointer ==922:
return m_point_922
elif pointer ==923:
return m_point_923
elif pointer ==924:
return m_point_924
elif pointer ==925:
return m_point_925
elif pointer ==926:
return m_point_926
elif pointer ==927:
return m_point_927
elif pointer ==928:
return m_point_928
elif pointer ==929:
return m_point_929
elif pointer ==930:
return m_point_930
elif pointer ==931:
return m_point_931
elif pointer ==932:
return m_point_932
elif pointer ==933:
return m_point_933
elif pointer ==934:
return m_point_934
elif pointer ==935:
return m_point_935
elif pointer ==936:
return m_point_936
elif pointer ==937:
return m_point_937
elif pointer ==938:
return m_point_938
elif pointer ==939:
return m_point_939
elif pointer ==940:
return m_point_940
elif pointer ==941:
return m_point_941
elif pointer ==942:
return m_point_942
elif pointer ==943:
return m_point_943
elif pointer ==944:
return m_point_944
elif pointer ==945:
return m_point_945
elif pointer ==946:
return m_point_946
elif pointer ==947:
return m_point_947
elif pointer ==948:
return m_point_948
elif pointer ==949:
return m_point_949
elif pointer ==950:
return m_point_950
elif pointer ==951:



return m_point_951
elif pointer ==952:
return m_point_952
elif pointer ==953:
return m_point_953
elif pointer ==954:
return m_point_954
elif pointer ==955:
return m_point_955
elif pointer ==956:
return m_point_956
elif pointer ==957:
return m_point_957
elif pointer ==958:
return m_point_958
elif pointer ==959:
return m_point_959
elif pointer ==960:
return m_point_960
elif pointer ==961:
return m_point_961
elif pointer ==962:
return m_point_962
elif pointer ==963:
return m_point_963
elif pointer ==964:
return m_point_964
elif pointer ==965:
return m_point_965
elif pointer ==966:
return m_point_966
elif pointer ==967:
return m_point_967
elif pointer ==968:
return m_point_968
elif pointer ==969:
return m_point_969
elif pointer ==970:
return m_point_970
elif pointer ==971:
return m_point_971
elif pointer ==972:
return m_point_972
elif pointer ==973:
return m_point_973
elif pointer ==974:
return m_point_974
elif pointer ==975:
return m_point_975
elif pointer ==976:
return m_point_976
elif pointer ==977:
return m_point_977
elif pointer ==978:
return m_point_978
elif pointer ==979:
return m_point_979
elif pointer ==980:
return m_point_980
elif pointer ==981:
return m_point_981
elif pointer ==982:
return m_point_982
elif pointer ==983:
return m_point_983
elif pointer ==984:
return m_point_984
elif pointer ==985:
return m_point_985
elif pointer ==986:



return m_point_986
elif pointer ==987:
return m_point_987
elif pointer ==988:
return m_point_988
elif pointer ==989:
return m_point_989
elif pointer ==990:
return m_point_990
elif pointer ==991:
return m_point_991
elif pointer ==992:
return m_point_992
elif pointer ==993:
return m_point_993
elif pointer ==994:
return m_point_994
elif pointer ==995:
return m_point_995
elif pointer ==996:
return m_point_996
elif pointer ==997:
return m_point_997
elif pointer ==998:
return m_point_998
elif pointer ==999:
return m_point_999
else:
return p[0,0,0,0,0,0]
end
end

def set_point(pointer =0, point = 0):
if pointer == 0:
m_point_0 = point
elif pointer ==1:
m_point_1= point
elif pointer ==2:
m_point_2= point
elif pointer ==3:
m_point_3= point
elif pointer ==4:
m_point_4= point
elif pointer ==5:
m_point_5= point
elif pointer ==6:
m_point_6= point
elif pointer ==7:
m_point_7= point
elif pointer ==8:
m_point_8= point
elif pointer ==9:
m_point_9= point
elif pointer ==10:
m_point_10= point
elif pointer ==11:
m_point_11= point
elif pointer ==12:
m_point_12= point
elif pointer ==13:
m_point_13= point
elif pointer ==14:
m_point_14= point
elif pointer ==15:
m_point_15= point
elif pointer ==16:
m_point_16= point
elif pointer ==17:
m_point_17= point
elif pointer ==18:



m_point_18= point
elif pointer ==19:
m_point_19= point
elif pointer ==20:
m_point_20= point
elif pointer ==21:
m_point_21= point
elif pointer ==22:
m_point_22= point
elif pointer ==23:
m_point_23= point
elif pointer ==24:
m_point_24= point
elif pointer ==25:
m_point_25= point
elif pointer ==26:
m_point_26= point
elif pointer ==27:
m_point_27= point
elif pointer ==28:
m_point_28= point
elif pointer ==29:
m_point_29= point
elif pointer ==30:
m_point_30= point
elif pointer ==31:
m_point_31= point
elif pointer ==32:
m_point_32= point
elif pointer ==33:
m_point_33= point
elif pointer ==34:
m_point_34= point
elif pointer ==35:
m_point_35= point
elif pointer ==36:
m_point_36= point
elif pointer ==37:
m_point_37= point
elif pointer ==38:
m_point_38= point
elif pointer ==39:
m_point_39= point
elif pointer ==40:
m_point_40= point
elif pointer ==41:
m_point_41= point
elif pointer ==42:
m_point_42= point
elif pointer ==43:
m_point_43= point
elif pointer ==44:
m_point_44= point
elif pointer ==45:
m_point_45= point
elif pointer ==46:
m_point_46= point
elif pointer ==47:
m_point_47= point
elif pointer ==48:
m_point_48= point
elif pointer ==49:
m_point_49= point
elif pointer ==50:
m_point_50= point
elif pointer ==51:
m_point_51= point
elif pointer ==52:
m_point_52= point
elif pointer ==53:



m_point_53= point
elif pointer ==54:
m_point_54= point
elif pointer ==55:
m_point_55= point
elif pointer ==56:
m_point_56= point
elif pointer ==57:
m_point_57= point
elif pointer ==58:
m_point_58= point
elif pointer ==59:
m_point_59= point
elif pointer ==60:
m_point_60= point
elif pointer ==61:
m_point_61= point
elif pointer ==62:
m_point_62= point
elif pointer ==63:
m_point_63= point
elif pointer ==64:
m_point_64= point
elif pointer ==65:
m_point_65= point
elif pointer ==66:
m_point_66= point
elif pointer ==67:
m_point_67= point
elif pointer ==68:
m_point_68= point
elif pointer ==69:
m_point_69= point
elif pointer ==70:
m_point_70= point
elif pointer ==71:
m_point_71= point
elif pointer ==72:
m_point_72= point
elif pointer ==73:
m_point_73= point
elif pointer ==74:
m_point_74= point
elif pointer ==75:
m_point_75= point
elif pointer ==76:
m_point_76= point
elif pointer ==77:
m_point_77= point
elif pointer ==78:
m_point_78= point
elif pointer ==79:
m_point_79= point
elif pointer ==80:
m_point_80= point
elif pointer ==81:
m_point_81= point
elif pointer ==82:
m_point_82= point
elif pointer ==83:
m_point_83= point
elif pointer ==84:
m_point_84= point
elif pointer ==85:
m_point_85= point
elif pointer ==86:
m_point_86= point
elif pointer ==87:
m_point_87= point
elif pointer ==88:



m_point_88= point
elif pointer ==89:
m_point_89= point
elif pointer ==90:
m_point_90= point
elif pointer ==91:
m_point_91= point
elif pointer ==92:
m_point_92= point
elif pointer ==93:
m_point_93= point
elif pointer ==94:
m_point_94= point
elif pointer ==95:
m_point_95= point
elif pointer ==96:
m_point_96= point
elif pointer ==97:
m_point_97= point
elif pointer ==98:
m_point_98= point
elif pointer ==99:
m_point_99= point
elif pointer ==100:
m_point_100= point
elif pointer ==101:
m_point_101= point
elif pointer ==102:
m_point_102= point
elif pointer ==103:
m_point_103= point
elif pointer ==104:
m_point_104= point
elif pointer ==105:
m_point_105= point
elif pointer ==106:
m_point_106= point
elif pointer ==107:
m_point_107= point
elif pointer ==108:
m_point_108= point
elif pointer ==109:
m_point_109= point
elif pointer ==110:
m_point_110= point
elif pointer ==111:
m_point_111= point
elif pointer ==112:
m_point_112= point
elif pointer ==113:
m_point_113= point
elif pointer ==114:
m_point_114= point
elif pointer ==115:
m_point_115= point
elif pointer ==116:
m_point_116= point
elif pointer ==117:
m_point_117= point
elif pointer ==118:
m_point_118= point
elif pointer ==119:
m_point_119= point
elif pointer ==120:
m_point_120= point
elif pointer ==121:
m_point_121= point
elif pointer ==122:
m_point_122= point
elif pointer ==123:



m_point_123= point
elif pointer ==124:
m_point_124= point
elif pointer ==125:
m_point_125= point
elif pointer ==126:
m_point_126= point
elif pointer ==127:
m_point_127= point
elif pointer ==128:
m_point_128= point
elif pointer ==129:
m_point_129= point
elif pointer ==130:
m_point_130= point
elif pointer ==131:
m_point_131= point
elif pointer ==132:
m_point_132= point
elif pointer ==133:
m_point_133= point
elif pointer ==134:
m_point_134= point
elif pointer ==135:
m_point_135= point
elif pointer ==136:
m_point_136= point
elif pointer ==137:
m_point_137= point
elif pointer ==138:
m_point_138= point
elif pointer ==139:
m_point_139= point
elif pointer ==140:
m_point_140= point
elif pointer ==141:
m_point_141= point
elif pointer ==142:
m_point_142= point
elif pointer ==143:
m_point_143= point
elif pointer ==144:
m_point_144= point
elif pointer ==145:
m_point_145= point
elif pointer ==146:
m_point_146= point
elif pointer ==147:
m_point_147= point
elif pointer ==148:
m_point_148= point
elif pointer ==149:
m_point_149= point
elif pointer ==150:
m_point_150= point
elif pointer ==151:
m_point_151= point
elif pointer ==152:
m_point_152= point
elif pointer ==153:
m_point_153= point
elif pointer ==154:
m_point_154= point
elif pointer ==155:
m_point_155= point
elif pointer ==156:
m_point_156= point
elif pointer ==157:
m_point_157= point
elif pointer ==158:



m_point_158= point
elif pointer ==159:
m_point_159= point
elif pointer ==160:
m_point_160= point
elif pointer ==161:
m_point_161= point
elif pointer ==162:
m_point_162= point
elif pointer ==163:
m_point_163= point
elif pointer ==164:
m_point_164= point
elif pointer ==165:
m_point_165= point
elif pointer ==166:
m_point_166= point
elif pointer ==167:
m_point_167= point
elif pointer ==168:
m_point_168= point
elif pointer ==169:
m_point_169= point
elif pointer ==170:
m_point_170= point
elif pointer ==171:
m_point_171= point
elif pointer ==172:
m_point_172= point
elif pointer ==173:
m_point_173= point
elif pointer ==174:
m_point_174= point
elif pointer ==175:
m_point_175= point
elif pointer ==176:
m_point_176= point
elif pointer ==177:
m_point_177= point
elif pointer ==178:
m_point_178= point
elif pointer ==179:
m_point_179= point
elif pointer ==180:
m_point_180= point
elif pointer ==181:
m_point_181= point
elif pointer ==182:
m_point_182= point
elif pointer ==183:
m_point_183= point
elif pointer ==184:
m_point_184= point
elif pointer ==185:
m_point_185= point
elif pointer ==186:
m_point_186= point
elif pointer ==187:
m_point_187= point
elif pointer ==188:
m_point_188= point
elif pointer ==189:
m_point_189= point
elif pointer ==190:
m_point_190= point
elif pointer ==191:
m_point_191= point
elif pointer ==192:
m_point_192= point
elif pointer ==193:



m_point_193= point
elif pointer ==194:
m_point_194= point
elif pointer ==195:
m_point_195= point
elif pointer ==196:
m_point_196= point
elif pointer ==197:
m_point_197= point
elif pointer ==198:
m_point_198= point
elif pointer ==199:
m_point_199= point
elif pointer ==200:
m_point_200= point
elif pointer ==201:
m_point_201= point
elif pointer ==202:
m_point_202= point
elif pointer ==203:
m_point_203= point
elif pointer ==204:
m_point_204= point
elif pointer ==205:
m_point_205= point
elif pointer ==206:
m_point_206= point
elif pointer ==207:
m_point_207= point
elif pointer ==208:
m_point_208= point
elif pointer ==209:
m_point_209= point
elif pointer ==210:
m_point_210= point
elif pointer ==211:
m_point_211= point
elif pointer ==212:
m_point_212= point
elif pointer ==213:
m_point_213= point
elif pointer ==214:
m_point_214= point
elif pointer ==215:
m_point_215= point
elif pointer ==216:
m_point_216= point
elif pointer ==217:
m_point_217= point
elif pointer ==218:
m_point_218= point
elif pointer ==219:
m_point_219= point
elif pointer ==220:
m_point_220= point
elif pointer ==221:
m_point_221= point
elif pointer ==222:
m_point_222= point
elif pointer ==223:
m_point_223= point
elif pointer ==224:
m_point_224= point
elif pointer ==225:
m_point_225= point
elif pointer ==226:
m_point_226= point
elif pointer ==227:
m_point_227= point
elif pointer ==228:



m_point_228= point
elif pointer ==229:
m_point_229= point
elif pointer ==230:
m_point_230= point
elif pointer ==231:
m_point_231= point
elif pointer ==232:
m_point_232= point
elif pointer ==233:
m_point_233= point
elif pointer ==234:
m_point_234= point
elif pointer ==235:
m_point_235= point
elif pointer ==236:
m_point_236= point
elif pointer ==237:
m_point_237= point
elif pointer ==238:
m_point_238= point
elif pointer ==239:
m_point_239= point
elif pointer ==240:
m_point_240= point
elif pointer ==241:
m_point_241= point
elif pointer ==242:
m_point_242= point
elif pointer ==243:
m_point_243= point
elif pointer ==244:
m_point_244= point
elif pointer ==245:
m_point_245= point
elif pointer ==246:
m_point_246= point
elif pointer ==247:
m_point_247= point
elif pointer ==248:
m_point_248= point
elif pointer ==249:
m_point_249= point
elif pointer ==250:
m_point_250= point
elif pointer ==251:
m_point_251= point
elif pointer ==252:
m_point_252= point
elif pointer ==253:
m_point_253= point
elif pointer ==254:
m_point_254= point
elif pointer ==255:
m_point_255= point
elif pointer ==256:
m_point_256= point
elif pointer ==257:
m_point_257= point
elif pointer ==258:
m_point_258= point
elif pointer ==259:
m_point_259= point
elif pointer ==260:
m_point_260= point
elif pointer ==261:
m_point_261= point
elif pointer ==262:
m_point_262= point
elif pointer ==263:



m_point_263= point
elif pointer ==264:
m_point_264= point
elif pointer ==265:
m_point_265= point
elif pointer ==266:
m_point_266= point
elif pointer ==267:
m_point_267= point
elif pointer ==268:
m_point_268= point
elif pointer ==269:
m_point_269= point
elif pointer ==270:
m_point_270= point
elif pointer ==271:
m_point_271= point
elif pointer ==272:
m_point_272= point
elif pointer ==273:
m_point_273= point
elif pointer ==274:
m_point_274= point
elif pointer ==275:
m_point_275= point
elif pointer ==276:
m_point_276= point
elif pointer ==277:
m_point_277= point
elif pointer ==278:
m_point_278= point
elif pointer ==279:
m_point_279= point
elif pointer ==280:
m_point_280= point
elif pointer ==281:
m_point_281= point
elif pointer ==282:
m_point_282= point
elif pointer ==283:
m_point_283= point
elif pointer ==284:
m_point_284= point
elif pointer ==285:
m_point_285= point
elif pointer ==286:
m_point_286= point
elif pointer ==287:
m_point_287= point
elif pointer ==288:
m_point_288= point
elif pointer ==289:
m_point_289= point
elif pointer ==290:
m_point_290= point
elif pointer ==291:
m_point_291= point
elif pointer ==292:
m_point_292= point
elif pointer ==293:
m_point_293= point
elif pointer ==294:
m_point_294= point
elif pointer ==295:
m_point_295= point
elif pointer ==296:
m_point_296= point
elif pointer ==297:
m_point_297= point
elif pointer ==298:



m_point_298= point
elif pointer ==299:
m_point_299= point
elif pointer ==300:
m_point_300= point
elif pointer ==301:
m_point_301= point
elif pointer ==302:
m_point_302= point
elif pointer ==303:
m_point_303= point
elif pointer ==304:
m_point_304= point
elif pointer ==305:
m_point_305= point
elif pointer ==306:
m_point_306= point
elif pointer ==307:
m_point_307= point
elif pointer ==308:
m_point_308= point
elif pointer ==309:
m_point_309= point
elif pointer ==310:
m_point_310= point
elif pointer ==311:
m_point_311= point
elif pointer ==312:
m_point_312= point
elif pointer ==313:
m_point_313= point
elif pointer ==314:
m_point_314= point
elif pointer ==315:
m_point_315= point
elif pointer ==316:
m_point_316= point
elif pointer ==317:
m_point_317= point
elif pointer ==318:
m_point_318= point
elif pointer ==319:
m_point_319= point
elif pointer ==320:
m_point_320= point
elif pointer ==321:
m_point_321= point
elif pointer ==322:
m_point_322= point
elif pointer ==323:
m_point_323= point
elif pointer ==324:
m_point_324= point
elif pointer ==325:
m_point_325= point
elif pointer ==326:
m_point_326= point
elif pointer ==327:
m_point_327= point
elif pointer ==328:
m_point_328= point
elif pointer ==329:
m_point_329= point
elif pointer ==330:
m_point_330= point
elif pointer ==331:
m_point_331= point
elif pointer ==332:
m_point_332= point
elif pointer ==333:



m_point_333= point
elif pointer ==334:
m_point_334= point
elif pointer ==335:
m_point_335= point
elif pointer ==336:
m_point_336= point
elif pointer ==337:
m_point_337= point
elif pointer ==338:
m_point_338= point
elif pointer ==339:
m_point_339= point
elif pointer ==340:
m_point_340= point
elif pointer ==341:
m_point_341= point
elif pointer ==342:
m_point_342= point
elif pointer ==343:
m_point_343= point
elif pointer ==344:
m_point_344= point
elif pointer ==345:
m_point_345= point
elif pointer ==346:
m_point_346= point
elif pointer ==347:
m_point_347= point
elif pointer ==348:
m_point_348= point
elif pointer ==349:
m_point_349= point
elif pointer ==350:
m_point_350= point
elif pointer ==351:
m_point_351= point
elif pointer ==352:
m_point_352= point
elif pointer ==353:
m_point_353= point
elif pointer ==354:
m_point_354= point
elif pointer ==355:
m_point_355= point
elif pointer ==356:
m_point_356= point
elif pointer ==357:
m_point_357= point
elif pointer ==358:
m_point_358= point
elif pointer ==359:
m_point_359= point
elif pointer ==360:
m_point_360= point
elif pointer ==361:
m_point_361= point
elif pointer ==362:
m_point_362= point
elif pointer ==363:
m_point_363= point
elif pointer ==364:
m_point_364= point
elif pointer ==365:
m_point_365= point
elif pointer ==366:
m_point_366= point
elif pointer ==367:
m_point_367= point
elif pointer ==368:



m_point_368= point
elif pointer ==369:
m_point_369= point
elif pointer ==370:
m_point_370= point
elif pointer ==371:
m_point_371= point
elif pointer ==372:
m_point_372= point
elif pointer ==373:
m_point_373= point
elif pointer ==374:
m_point_374= point
elif pointer ==375:
m_point_375= point
elif pointer ==376:
m_point_376= point
elif pointer ==377:
m_point_377= point
elif pointer ==378:
m_point_378= point
elif pointer ==379:
m_point_379= point
elif pointer ==380:
m_point_380= point
elif pointer ==381:
m_point_381= point
elif pointer ==382:
m_point_382= point
elif pointer ==383:
m_point_383= point
elif pointer ==384:
m_point_384= point
elif pointer ==385:
m_point_385= point
elif pointer ==386:
m_point_386= point
elif pointer ==387:
m_point_387= point
elif pointer ==388:
m_point_388= point
elif pointer ==389:
m_point_389= point
elif pointer ==390:
m_point_390= point
elif pointer ==391:
m_point_391= point
elif pointer ==392:
m_point_392= point
elif pointer ==393:
m_point_393= point
elif pointer ==394:
m_point_394= point
elif pointer ==395:
m_point_395= point
elif pointer ==396:
m_point_396= point
elif pointer ==397:
m_point_397= point
elif pointer ==398:
m_point_398= point
elif pointer ==399:
m_point_399= point
elif pointer ==400:
m_point_400= point
elif pointer ==401:
m_point_401= point
elif pointer ==402:
m_point_402= point
elif pointer ==403:



m_point_403= point
elif pointer ==404:
m_point_404= point
elif pointer ==405:
m_point_405= point
elif pointer ==406:
m_point_406= point
elif pointer ==407:
m_point_407= point
elif pointer ==408:
m_point_408= point
elif pointer ==409:
m_point_409= point
elif pointer ==410:
m_point_410= point
elif pointer ==411:
m_point_411= point
elif pointer ==412:
m_point_412= point
elif pointer ==413:
m_point_413= point
elif pointer ==414:
m_point_414= point
elif pointer ==415:
m_point_415= point
elif pointer ==416:
m_point_416= point
elif pointer ==417:
m_point_417= point
elif pointer ==418:
m_point_418= point
elif pointer ==419:
m_point_419= point
elif pointer ==420:
m_point_420= point
elif pointer ==421:
m_point_421= point
elif pointer ==422:
m_point_422= point
elif pointer ==423:
m_point_423= point
elif pointer ==424:
m_point_424= point
elif pointer ==425:
m_point_425= point
elif pointer ==426:
m_point_426= point
elif pointer ==427:
m_point_427= point
elif pointer ==428:
m_point_428= point
elif pointer ==429:
m_point_429= point
elif pointer ==430:
m_point_430= point
elif pointer ==431:
m_point_431= point
elif pointer ==432:
m_point_432= point
elif pointer ==433:
m_point_433= point
elif pointer ==434:
m_point_434= point
elif pointer ==435:
m_point_435= point
elif pointer ==436:
m_point_436= point
elif pointer ==437:
m_point_437= point
elif pointer ==438:



m_point_438= point
elif pointer ==439:
m_point_439= point
elif pointer ==440:
m_point_440= point
elif pointer ==441.:
m_point_441= point
elif pointer ==442:
m_point_442= point
elif pointer ==443:
m_point_443= point
elif pointer ==444:
m_point_444= point
elif pointer ==445:
m_point_445= point
elif pointer ==446:
m_point_446= point
elif pointer ==447:
m_point_447= point
elif pointer ==448:
m_point_448= point
elif pointer ==449:
m_point_449= point
elif pointer ==450:
m_point_450= point
elif pointer ==451:
m_point_451= point
elif pointer ==452:
m_point_452= point
elif pointer ==453:
m_point_453= point
elif pointer ==454:
m_point_454= point
elif pointer ==455:
m_point_455= point
elif pointer ==456:
m_point_456= point
elif pointer ==457:
m_point_457= point
elif pointer ==458:
m_point_458= point
elif pointer ==459:
m_point_459= point
elif pointer ==460:
m_point_460= point
elif pointer ==461:
m_point_461= point
elif pointer ==462:
m_point_462= point
elif pointer ==463:
m_point_463= point
elif pointer ==464:
m_point_464= point
elif pointer ==465:
m_point_465= point
elif pointer ==466:
m_point_466= point
elif pointer ==467:
m_point_467= point
elif pointer ==468:
m_point_468= point
elif pointer ==469:
m_point_469= point
elif pointer ==470:
m_point_470= point
elif pointer ==471:
m_point_471= point
elif pointer ==472:
m_point_472= point
elif pointer ==473:



m_point_473= point
elif pointer ==474:
m_point_474= point
elif pointer ==475:
m_point_475= point
elif pointer ==476:
m_point_476= point
elif pointer ==477:
m_point_477= point
elif pointer ==478:
m_point_478= point
elif pointer ==479:
m_point_479= point
elif pointer ==480:
m_point_480= point
elif pointer ==481:
m_point_481= point
elif pointer ==482:
m_point_482= point
elif pointer ==483:
m_point_483= point
elif pointer ==484:
m_point_484= point
elif pointer ==485:
m_point_485= point
elif pointer ==486:
m_point_486= point
elif pointer ==487:
m_point_487= point
elif pointer ==488:
m_point_488= point
elif pointer ==489:
m_point_489= point
elif pointer ==490:
m_point_490= point
elif pointer ==491.:
m_point_491= point
elif pointer ==492:
m_point_492= point
elif pointer ==493:
m_point_493= point
elif pointer ==494:
m_point_494= point
elif pointer ==495:
m_point_495= point
elif pointer ==496:
m_point_496= point
elif pointer ==497:
m_point_497= point
elif pointer ==498:
m_point_498= point
elif pointer ==499:
m_point_499= point
elif pointer ==500:
m_point_500= point
elif pointer ==501:
m_point_501= point
elif pointer ==502:
m_point_502= point
elif pointer ==503:
m_point_503= point
elif pointer ==504:
m_point_504= point
elif pointer ==505:
m_point_505= point
elif pointer ==506:
m_point_506= point
elif pointer ==507:
m_point_507= point
elif pointer ==508:



m_point_508= point
elif pointer ==509:
m_point_509= point
elif pointer ==510:
m_point_510= point
elif pointer ==511:
m_point_511= point
elif pointer ==512:
m_point_512= point
elif pointer ==513:
m_point_513= point
elif pointer ==514:
m_point_514= point
elif pointer ==515:
m_point_515= point
elif pointer ==516:
m_point_516= point
elif pointer ==517:
m_point_517= point
elif pointer ==518:
m_point_518= point
elif pointer ==519:
m_point_519= point
elif pointer ==520:
m_point_520= point
elif pointer ==521:
m_point_521= point
elif pointer ==522:
m_point_522= point
elif pointer ==523:
m_point_523= point
elif pointer ==524:
m_point_524= point
elif pointer ==525:
m_point_525= point
elif pointer ==526:
m_point_526= point
elif pointer ==527:
m_point_527= point
elif pointer ==528:
m_point_528= point
elif pointer ==529:
m_point_529= point
elif pointer ==530:
m_point_530= point
elif pointer ==531:
m_point_531= point
elif pointer ==532:
m_point_532= point
elif pointer ==533:
m_point_533= point
elif pointer ==534:
m_point_534= point
elif pointer ==535:
m_point_535= point
elif pointer ==536:
m_point_536= point
elif pointer ==537:
m_point_537= point
elif pointer ==538:
m_point_538= point
elif pointer ==539:
m_point_539= point
elif pointer ==540:
m_point_540= point
elif pointer ==541:
m_point_541= point
elif pointer ==542:
m_point_542= point
elif pointer ==543:



m_point_543= point
elif pointer ==544:
m_point_544= point
elif pointer ==545:
m_point_545= point
elif pointer ==546:
m_point_546= point
elif pointer ==547:
m_point_547= point
elif pointer ==548:
m_point_548= point
elif pointer ==549:
m_point_549= point
elif pointer ==550:
m_point_550= point
elif pointer ==551:
m_point_551= point
elif pointer ==552:
m_point_552= point
elif pointer ==553:
m_point_553= point
elif pointer ==554:
m_point_554= point
elif pointer ==555:
m_point_555= point
elif pointer ==556:
m_point_556= point
elif pointer ==557:
m_point_557= point
elif pointer ==558:
m_point_558= point
elif pointer ==559:
m_point_559= point
elif pointer ==560:
m_point_560= point
elif pointer ==561:
m_point_561= point
elif pointer ==562:
m_point_562= point
elif pointer ==563:
m_point_563= point
elif pointer ==564:
m_point_564= point
elif pointer ==565:
m_point_565= point
elif pointer ==566:
m_point_566= point
elif pointer ==567:
m_point_567= point
elif pointer ==568:
m_point_568= point
elif pointer ==569:
m_point_569= point
elif pointer ==570:
m_point_570= point
elif pointer ==571:
m_point_571= point
elif pointer ==572:
m_point_572= point
elif pointer ==573:
m_point_573= point
elif pointer ==574:
m_point_574= point
elif pointer ==575:
m_point_575= point
elif pointer ==576:
m_point_576= point
elif pointer ==577:
m_point_577= point
elif pointer ==578:



m_point_578= point
elif pointer ==579:
m_point_579= point
elif pointer ==580:
m_point_580= point
elif pointer ==581.:
m_point_581= point
elif pointer ==582:
m_point_582= point
elif pointer ==583:
m_point_583= point
elif pointer ==584:
m_point_584= point
elif pointer ==585:
m_point_585= point
elif pointer ==586:
m_point_586= point
elif pointer ==587:
m_point_587= point
elif pointer ==588:
m_point_588= point
elif pointer ==589:
m_point_589= point
elif pointer ==590:
m_point_590= point
elif pointer ==591:
m_point_591= point
elif pointer ==592:
m_point_592= point
elif pointer ==593:
m_point_593= point
elif pointer ==594:
m_point_594= point
elif pointer ==595:
m_point_595= point
elif pointer ==596:
m_point_596= point
elif pointer ==597:
m_point_597= point
elif pointer ==598:
m_point_598= point
elif pointer ==599:
m_point_599= point
elif pointer ==600:
m_point_600= point
elif pointer ==601:
m_point_601= point
elif pointer ==602:
m_point_602= point
elif pointer ==603:
m_point_603= point
elif pointer ==604:
m_point_604= point
elif pointer ==605:
m_point_605= point
elif pointer ==606:
m_point_606= point
elif pointer ==607:
m_point_607= point
elif pointer ==608:
m_point_608= point
elif pointer ==609:
m_point_609= point
elif pointer ==610:
m_point_610= point
elif pointer ==611:
m_point_611= point
elif pointer ==612:
m_point_612= point
elif pointer ==613:



m_point_613= point
elif pointer ==614:
m_point_614= point
elif pointer ==615:
m_point_615= point
elif pointer ==616:
m_point_616= point
elif pointer ==617:
m_point_617= point
elif pointer ==618:
m_point_618= point
elif pointer ==619:
m_point_619= point
elif pointer ==620:
m_point_620= point
elif pointer ==621:
m_point_621= point
elif pointer ==622:
m_point_622= point
elif pointer ==623:
m_point_623= point
elif pointer ==624:
m_point_624= point
elif pointer ==625:
m_point_625= point
elif pointer ==626:
m_point_626= point
elif pointer ==627:
m_point_627= point
elif pointer ==628:
m_point_628= point
elif pointer ==629:
m_point_629= point
elif pointer ==630:
m_point_630= point
elif pointer ==631:
m_point_631= point
elif pointer ==632:
m_point_632= point
elif pointer ==633:
m_point_633= point
elif pointer ==634:
m_point_634= point
elif pointer ==635:
m_point_635= point
elif pointer ==636:
m_point_636= point
elif pointer ==637:
m_point_637= point
elif pointer ==638:
m_point_638= point
elif pointer ==639:
m_point_639= point
elif pointer ==640:
m_point_640= point
elif pointer ==641:
m_point_641= point
elif pointer ==642:
m_point_642= point
elif pointer ==643:
m_point_643= point
elif pointer ==644:
m_point_644= point
elif pointer ==645:
m_point_645= point
elif pointer ==646:
m_point_646= point
elif pointer ==647:
m_point_647= point
elif pointer ==648:



m_point_648= point
elif pointer ==649:
m_point_649= point
elif pointer ==650:
m_point_650= point
elif pointer ==651:
m_point_651= point
elif pointer ==652:
m_point_652= point
elif pointer ==653:
m_point_653= point
elif pointer ==654:
m_point_654= point
elif pointer ==655:
m_point_655= point
elif pointer ==656:
m_point_656= point
elif pointer ==657:
m_point_657= point
elif pointer ==658:
m_point_658= point
elif pointer ==659:
m_point_659= point
elif pointer ==660:
m_point_660= point
elif pointer ==661:
m_point_661= point
elif pointer ==662:
m_point_662= point
elif pointer ==663:
m_point_663= point
elif pointer ==664:
m_point_664= point
elif pointer ==665:
m_point_665= point
elif pointer ==666:
m_point_666= point
elif pointer ==667:
m_point_667= point
elif pointer ==668:
m_point_668= point
elif pointer ==669:
m_point_669= point
elif pointer ==670:
m_point_670= point
elif pointer ==671:
m_point_671= point
elif pointer ==672:
m_point_672= point
elif pointer ==673:
m_point_673= point
elif pointer ==674:
m_point_674= point
elif pointer ==675:
m_point_675= point
elif pointer ==676:
m_point_676= point
elif pointer ==677:
m_point_677= point
elif pointer ==678:
m_point_678= point
elif pointer ==679:
m_point_679= point
elif pointer ==680:
m_point_680= point
elif pointer ==681:
m_point_681= point
elif pointer ==682:
m_point_682= point
elif pointer ==683:



m_point_683= point
elif pointer ==684:
m_point_684= point
elif pointer ==685:
m_point_685= point
elif pointer ==686:
m_point_686= point
elif pointer ==687:
m_point_687= point
elif pointer ==688:
m_point_688= point
elif pointer ==689:
m_point_689= point
elif pointer ==690:
m_point_690= point
elif pointer ==691:
m_point_691= point
elif pointer ==692:
m_point_692= point
elif pointer ==693:
m_point_693= point
elif pointer ==694:
m_point_694= point
elif pointer ==695:
m_point_695= point
elif pointer ==696:
m_point_696= point
elif pointer ==697:
m_point_697= point
elif pointer ==698:
m_point_698= point
elif pointer ==699:
m_point_699= point
elif pointer ==700:
m_point_700= point
elif pointer ==701:
m_point_701= point
elif pointer ==702:
m_point_702= point
elif pointer ==703:
m_point_703= point
elif pointer ==704:
m_point_704= point
elif pointer ==705:
m_point_705= point
elif pointer ==706:
m_point_706= point
elif pointer ==707:
m_point_707= point
elif pointer ==708:
m_point_708= point
elif pointer ==709:
m_point_709= point
elif pointer ==710:
m_point_710= point
elif pointer ==711:
m_point_711= point
elif pointer ==712:
m_point_712= point
elif pointer ==713:
m_point_713= point
elif pointer ==714:
m_point_714= point
elif pointer ==715:
m_point_715= point
elif pointer ==716:
m_point_716= point
elif pointer ==717:
m_point_717= point
elif pointer ==718:



m_point_718= point
elif pointer ==719:
m_point_719= point
elif pointer ==720:
m_point_720= point
elif pointer ==721:
m_point_721= point
elif pointer ==722:
m_point_722= point
elif pointer ==723:
m_point_723= point
elif pointer ==724:
m_point_724= point
elif pointer ==725:
m_point_725= point
elif pointer ==726:
m_point_726= point
elif pointer ==727:
m_point_727= point
elif pointer ==728:
m_point_728= point
elif pointer ==729:
m_point_729= point
elif pointer ==730:
m_point_730= point
elif pointer ==731:
m_point_731= point
elif pointer ==732:
m_point_732= point
elif pointer ==733:
m_point_733= point
elif pointer ==734:
m_point_734= point
elif pointer ==735:
m_point_735= point
elif pointer ==736:
m_point_736= point
elif pointer ==737:
m_point_737= point
elif pointer ==738:
m_point_738= point
elif pointer ==739:
m_point_739= point
elif pointer ==740:
m_point_740= point
elif pointer ==741:
m_point_741= point
elif pointer ==742:
m_point_742= point
elif pointer ==743:
m_point_743= point
elif pointer ==744:
m_point_744= point
elif pointer ==745:
m_point_745= point
elif pointer ==746:
m_point_746= point
elif pointer ==747:
m_point_747= point
elif pointer ==748:
m_point_748= point
elif pointer ==749:
m_point_749= point
elif pointer ==750:
m_point_750= point
elif pointer ==751:
m_point_751= point
elif pointer ==752:
m_point_752= point
elif pointer ==753:



m_point_753= point
elif pointer ==754:
m_point_754= point
elif pointer ==755:
m_point_755= point
elif pointer ==756:
m_point_756= point
elif pointer ==757:
m_point_757= point
elif pointer ==758:
m_point_758= point
elif pointer ==759:
m_point_759= point
elif pointer ==760:
m_point_760= point
elif pointer ==761:
m_point_761= point
elif pointer ==762:
m_point_762= point
elif pointer ==763:
m_point_763= point
elif pointer ==764:
m_point_764= point
elif pointer ==765:
m_point_765= point
elif pointer ==766:
m_point_766= point
elif pointer ==767:
m_point_767= point
elif pointer ==768:
m_point_768= point
elif pointer ==769:
m_point_769= point
elif pointer ==770:
m_point_770= point
elif pointer ==771:
m_point_771= point
elif pointer ==772:
m_point_772= point
elif pointer ==773:
m_point_773= point
elif pointer ==774:
m_point_774= point
elif pointer ==775:
m_point_775= point
elif pointer ==776:
m_point_776= point
elif pointer ==777:
m_point_777= point
elif pointer ==778:
m_point_778= point
elif pointer ==779:
m_point_779= point
elif pointer ==780:
m_point_780= point
elif pointer ==781:
m_point_781= point
elif pointer ==782:
m_point_782= point
elif pointer ==783:
m_point_783= point
elif pointer ==784:
m_point_784= point
elif pointer ==785:
m_point_785= point
elif pointer ==786:
m_point_786= point
elif pointer ==787:
m_point_787= point
elif pointer ==788:



m_point_788= point
elif pointer ==789:
m_point_789= point
elif pointer ==790:
m_point_790= point
elif pointer ==791:
m_point_791= point
elif pointer ==792:
m_point_792= point
elif pointer ==793:
m_point_793= point
elif pointer ==794:
m_point_794= point
elif pointer ==795:
m_point_795= point
elif pointer ==796:
m_point_796= point
elif pointer ==797:
m_point_797= point
elif pointer ==798:
m_point_798= point
elif pointer ==799:
m_point_799= point
elif pointer ==800:
m_point_800= point
elif pointer ==801:
m_point_801= point
elif pointer ==802:
m_point_802= point
elif pointer ==803:
m_point_803= point
elif pointer ==804:
m_point_804= point
elif pointer ==805:
m_point_805= point
elif pointer ==806:
m_point_806= point
elif pointer ==807:
m_point_807= point
elif pointer ==808:
m_point_808= point
elif pointer ==809:
m_point_809= point
elif pointer ==810:
m_point_810= point
elif pointer ==811:
m_point_811= point
elif pointer ==812:
m_point_812= point
elif pointer ==813:
m_point_813= point
elif pointer ==814:
m_point_814= point
elif pointer ==815:
m_point_815= point
elif pointer ==816:
m_point_816= point
elif pointer ==817:
m_point_817= point
elif pointer ==818:
m_point_818= point
elif pointer ==819:
m_point_819= point
elif pointer ==820:
m_point_820= point
elif pointer ==821:
m_point_821= point
elif pointer ==822:
m_point_822= point
elif pointer ==823:



m_point_823= point
elif pointer ==824:
m_point_824= point
elif pointer ==825:
m_point_825= point
elif pointer ==826:
m_point_826= point
elif pointer ==827:
m_point_827= point
elif pointer ==828:
m_point_828= point
elif pointer ==829:
m_point_829= point
elif pointer ==830:
m_point_830= point
elif pointer ==831:
m_point_831= point
elif pointer ==832:
m_point_832= point
elif pointer ==833:
m_point_833= point
elif pointer ==834:
m_point_834= point
elif pointer ==835:
m_point_835= point
elif pointer ==836:
m_point_836= point
elif pointer ==837:
m_point_837= point
elif pointer ==838:
m_point_838= point
elif pointer ==839:
m_point_839= point
elif pointer ==840:
m_point_840= point
elif pointer ==841.:
m_point_841= point
elif pointer ==842:
m_point_842= point
elif pointer ==843:
m_point_843= point
elif pointer ==844:
m_point_844= point
elif pointer ==845:
m_point_845= point
elif pointer ==846:
m_point_846= point
elif pointer ==847:
m_point_847= point
elif pointer ==848:
m_point_848= point
elif pointer ==849:
m_point_849= point
elif pointer ==850:
m_point_850= point
elif pointer ==851:
m_point_851= point
elif pointer ==852:
m_point_852= point
elif pointer ==853:
m_point_853= point
elif pointer ==854:
m_point_854= point
elif pointer ==855:
m_point_855= point
elif pointer ==856:
m_point_856= point
elif pointer ==857:
m_point_857= point
elif pointer ==858:



m_point_858= point
elif pointer ==859:
m_point_859= point
elif pointer ==860:
m_point_860= point
elif pointer ==861:
m_point_861= point
elif pointer ==862:
m_point_862= point
elif pointer ==863:
m_point_863= point
elif pointer ==864:
m_point_864= point
elif pointer ==865:
m_point_865= point
elif pointer ==866:
m_point_866= point
elif pointer ==867:
m_point_867= point
elif pointer ==868:
m_point_868= point
elif pointer ==869:
m_point_869= point
elif pointer ==870:
m_point_870= point
elif pointer ==871:
m_point_871= point
elif pointer ==872:
m_point_872= point
elif pointer ==873:
m_point_873= point
elif pointer ==874:
m_point_874= point
elif pointer ==875:
m_point_875= point
elif pointer ==876:
m_point_876= point
elif pointer ==877:
m_point_877= point
elif pointer ==878:
m_point_878= point
elif pointer ==879:
m_point_879= point
elif pointer ==880:
m_point_880= point
elif pointer ==881:
m_point_881= point
elif pointer ==882:
m_point_882= point
elif pointer ==883:
m_point_883= point
elif pointer ==884:
m_point_884= point
elif pointer ==885:
m_point_885= point
elif pointer ==886:
m_point_886= point
elif pointer ==887:
m_point_887= point
elif pointer ==888:
m_point_888= point
elif pointer ==889:
m_point_889= point
elif pointer ==890:
m_point_890= point
elif pointer ==891:
m_point_891= point
elif pointer ==892:
m_point_892= point
elif pointer ==893:



m_point_893= point
elif pointer ==894:
m_point_894= point
elif pointer ==895:
m_point_895= point
elif pointer ==896:
m_point_896= point
elif pointer ==897:
m_point_897= point
elif pointer ==898:
m_point_898= point
elif pointer ==899:
m_point_899= point
elif pointer ==900:
m_point_900= point
elif pointer ==901:
m_point_901= point
elif pointer ==902:
m_point_902= point
elif pointer ==903:
m_point_903= point
elif pointer ==904:
m_point_904= point
elif pointer ==905:
m_point_905= point
elif pointer ==906:
m_point_906= point
elif pointer ==907:
m_point_907= point
elif pointer ==908:
m_point_908= point
elif pointer ==909:
m_point_909= point
elif pointer ==910:
m_point_910= point
elif pointer ==911:
m_point_911= point
elif pointer ==912:
m_point_912= point
elif pointer ==913:
m_point_913= point
elif pointer ==914:
m_point_914= point
elif pointer ==915:
m_point_915= point
elif pointer ==916:
m_point_916= point
elif pointer ==917:
m_point_917= point
elif pointer ==918:
m_point_918= point
elif pointer ==919:
m_point_919= point
elif pointer ==920:
m_point_920= point
elif pointer ==921:
m_point_921= point
elif pointer ==922:
m_point_922= point
elif pointer ==923:
m_point_923= point
elif pointer ==924:
m_point_924= point
elif pointer ==925:
m_point_925= point
elif pointer ==926:
m_point_926= point
elif pointer ==927:
m_point_927= point
elif pointer ==928:



m_point_928= point
elif pointer ==929:
m_point_929= point
elif pointer ==930:
m_point_930= point
elif pointer ==931.:
m_point_931= point
elif pointer ==932:
m_point_932= point
elif pointer ==933:
m_point_933= point
elif pointer ==934:
m_point_934= point
elif pointer ==935:
m_point_935= point
elif pointer ==936:
m_point_936= point
elif pointer ==937:
m_point_937= point
elif pointer ==938:
m_point_938= point
elif pointer ==939:
m_point_939= point
elif pointer ==940:
m_point_940= point
elif pointer ==941:
m_point_941= point
elif pointer ==942:
m_point_942= point
elif pointer ==943:
m_point_943= point
elif pointer ==944:
m_point_944= point
elif pointer ==945:
m_point_945= point
elif pointer ==946:
m_point_946= point
elif pointer ==947:
m_point_947= point
elif pointer ==948:
m_point_948= point
elif pointer ==949:
m_point_949= point
elif pointer ==950:
m_point_950= point
elif pointer ==951:
m_point_951= point
elif pointer ==952:
m_point_952= point
elif pointer ==953:
m_point_953= point
elif pointer ==954:
m_point_954= point
elif pointer ==955:
m_point_955= point
elif pointer ==956:
m_point_956= point
elif pointer ==957:
m_point_957= point
elif pointer ==958:
m_point_958= point
elif pointer ==959:
m_point_959= point
elif pointer ==960:
m_point_960= point
elif pointer ==961:
m_point_961= point
elif pointer ==962:
m_point_962= point
elif pointer ==963:



m_point_963= point
elif pointer ==964:
m_point_964= point
elif pointer ==965:
m_point_965= point
elif pointer ==966:
m_point_966= point
elif pointer ==967:
m_point_967= point
elif pointer ==968:
m_point_968= point
elif pointer ==969:
m_point_969= point
elif pointer ==970:
m_point_970= point
elif pointer ==971:
m_point_971= point
elif pointer ==972:
m_point_972= point
elif pointer ==973:
m_point_973= point
elif pointer ==974:
m_point_974= point
elif pointer ==975:
m_point_975= point
elif pointer ==976:
m_point_976= point
elif pointer ==977:
m_point_977= point
elif pointer ==978:
m_point_978= point
elif pointer ==979:
m_point_979= point
elif pointer ==980:
m_point_980= point
elif pointer ==981.:
m_point_981= point
elif pointer ==982:
m_point_982= point
elif pointer ==983:
m_point_983= point
elif pointer ==984:
m_point_984= point
elif pointer ==985:
m_point_985= point
elif pointer ==986:
m_point_986= point
elif pointer ==987:
m_point_987= point
elif pointer ==988:
m_point_988= point
elif pointer ==989:
m_point_989= point
elif pointer ==990:
m_point_990= point
elif pointer ==991:
m_point_991= point
elif pointer ==992:
m_point_992= point
elif pointer ==993:
m_point_993= point
elif pointer ==994:
m_point_994= point
elif pointer ==995:
m_point_995= point
elif pointer ==996:
m_point_996= point
elif pointer ==997:
m_point_997= point
elif pointer ==998:



m_point_998= point
elif pointer ==999:
m_point_999= point

else:
end
end
while (True):

$ 8 "Robot Program™
$ 9 "Loop socket £ False"
while (socket == False):
$ 10 "socket:=socket_open('192.168.80.10', 888)"
global socket=socket_open(*192.168.80.10", 888)
$ 11 "Wait: 1.0"
sleep(1.0)
end
$ 12 "data:=socket_read_ascii_float(8)"
global data=socket_read_ascii_float(8)
$ 13 "If data[0] # 0"
if (data[0] != 0):
$ 14 "Switch data[1]"
switch_1 = data[1]
if (0 == switch_1):
$ 16 "movep(p[data[2],data[3],data[4],data[5],data[6],data[7]], a=0.2, v=data[8], r=0)"
movep(p[data[2],data[3],data[4],data[5],data[6],data[7]], a=0.2, v=data[8], r=0)
elif (1 == switch_1):
$ 18 "If data[2] = 0"
if (data[2] == 0):
$ 19 "set_standard_digital_out(0, False )"
set_standard_digital_out(0, False )
else:
$20 "Else"
$ 21 "set_standard_digital_out(0, True )"
set_standard_digital_out(0, True )
end
elif (2 == switch_1):
$ 23 "set_standard_analog_out(0, data[2])"
set_standard_analog_out(0, data[2])
elif (3 == switch_1):
$ 25 "stopl(0.2)"
stopl(0.2)
elif (4 == switch_1):
$ 27 "movel(p[data[2],data[3],data[4],data[5],data[6],data[7]], a=0.2, v=data[8], t=0, r=0)"
movel(p[data[2],data[3],data[4],data[5],data[6],data[7]], a=0.2, v=data[8], t=0, r=0)
elif (5 == switch_1):
$ 29 "set_point(counter, p[data[2], data[3], data[4], data[5], data[6], data[7]])"
set_point(counter, p[data[2], data[3], data[4], data[5], data[6], data[7]])
$ 30 "counter = counter + 1"
counter = counter + 1
elif (6 == switch_1):
$ 32 "Loop loop_counter<counter"
while (loop_counter<counter):
$ 33 "point:=get_point(loop_counter)"
global point=get_point(loop_counter)
$ 34 "loop_counter:=loop_counter + 1"
global loop_counter=loop_counter + 1
$ 35 "movep(point, a=0.2, v=speed, r=0.001)"
movep(point, a=0.2, v=speed, r=0.001)
end
$ 36 "stopl(0.5)"
stopl(0.5)
$ 37 "counter=0"
counter=0
$ 38 "loop_counter=0"
loop_counter=0
elif (7 == switch_1):
$ 40 "speed:=data[2]"
global speed=data[2]
elif (8 == switch_1):
$ 42 "Loop loop_counter<counter"



while (loop_counter<counter):
$ 43 "point:=get_point(loop_counter)"
global point=get_point(loop_counter)
$ 44 "loop_counter:=loop_counter + 1"
global loop_counter=loop_counter + 1
$ 45 "movel(point, a=0.2, v=speed, r=0.001)"
movel(point, a=0.2, v=speed, r=0.001)
end
$ 46 "stopl(1)"
stopl(1)
$ 47 "counter=0"
counter=0
$ 48 "loop_counter=0"
loop_counter=0
end
$ 49 "socket_send_string(‘command_finished')"
socket_send_string(“"command_finished")
end
$ 50 "Wait: 0.001"
sleep(0.001)
end
end



4. pielikums

Eksperimentu stenda lietotaja saskarnes galvena loga elementu izkartojuma kods

namespace UR10

partial class FormMain
{
/Il <summary>
/Il Required designer variable.
Il </[summary>
private System.ComponentModel.IContainer components = null;

/Il <summary>

/Il Clean up any resources being used.

[l </summary>

/Il <param name="disposing">true if managed resources should be disposed; otherwise, false.</param>
protected override void Dispose(bool disposing)

if (disposing && (components != null))
{
components.Dispose();

base.Dispose(disposing);

#region Windows Form Designer generated code

/Il <summary>

/Il Required method for Designer support - do not modify
/Il the contents of this method with the code editor.

Il </[summary>

private void InitializeComponent()

System.ComponentModel.ComponentResourceManager resources = new
System.ComponentModel. ComponentResourceManager(typeof(FormMain));

this.tabControl = new System.Windows.Forms.TabControl();

this.tabPageUser = new System.Windows.Forms.TabPage();

this.groupBoxColumnControl = new System.Windows.Forms.GroupBox();

this.numericUpDownWeedInterval = new System.Windows.Forms.NumericUpDown();

this.labelWeedInterval = new System.Windows.Forms.Label();

this.numericUpDownWeedColumns = new System.Windows.Forms.NumericUpDown();

this.labelWeedColumns = new System.Windows.Forms.Label();

this.buttonStop = new System.Windows.Forms.Button();

this.buttonHomeMode = new System.Windows.Forms.Button();

this.buttonTransportationMode = new System.Windows.Forms.Button();

this.buttonRunPattern = new System.Windows.Forms.Button();

this.labelUrPlatformMap = new System.Windows.Forms.Label();

this.pictureBoxUrPlatform = new System.Windows.Forms.PictureBox();

this.groupBoxCoordinates = new System.Windows.Forms.GroupBox();

this.labelZ = new System.Windows.Forms.Label();

this.labelY = new System.Windows.Forms.Label();

this.labelX = new System.Windows.Forms.Label();

this.groupBoxCommunication = new System.Windows.Forms.GroupBox();

this.buttonConnect = new System.Windows.Forms.Button();

this.buttonDisconnect = new System.Windows.Forms.Button();

this.groupBoxRowControl = new System.Windows.Forms.GroupBox();

this.numericUpDownRow4Distance = new System.Windows.Forms.NumericUpDown();

this.numericUpDownRow3Distance = new System.Windows.Forms.NumericUpDown();

this.numericUpDownRow2Distance = new System.Windows.Forms.NumericUpDown();

this.numericUpDownRow1Distance = new System.Windows.Forms.NumericUpDown();

this.labelDistances = new System.Windows.Forms.Label();

this.checkBoxEnableRow1 = new System.Windows.Forms.CheckBox();

this.checkBoxEnableRow4 = new System.Windows.Forms.CheckBox();



this.checkBoxEnableRow?2 = new System.Windows.Forms.CheckBox();
this.checkBoxEnableRow3 = new System.Windows.Forms.CheckBox();

this.listBoxConsole = new System.Windows.Forms.ListBox();

this.tabPageAdmin = new System.Windows.Forms.TabPage();

this.labelPatternType = new System.Windows.Forms.Label();

this.comboBoxPatternType = new System.Windows.Forms.ComboBox();
this.checkBoxTakePhotos = new System.Windows.Forms.CheckBox();

this.buttonReset = new System.Windows.Forms.Button();

this.labelScale = new System.Windows.Forms.Label();

this.textBoxIpAddress = new System.Windows.Forms.TextBox();

this.labellpAddress = new System.Windows.Forms.Label();

this.numericUpDownTravelSpeed = new System.Windows.Forms.NumericUpDown();
this.labelTravelSpeed = new System.Windows.Forms.Label();

this.numericUpDownBaseY Coordinate = new System.Windows.Forms.NumericUpDown();
this.labelBaseY = new System.Windows.Forms.Label();

this.numericUpDownBaseXCoordinate = new System.Windows.Forms.NumericUpDown();
this.labelBaseX = new System.Windows.Forms.Label();

this.numericUpDownPatternStartAngle = new System.Windows.Forms.NumericUpDown();
this.numericUpDownDeltaTheta = new System.Windows.Forms.NumericUpDown();
this.labelPatternDeltaTheta = new System.Windows.Forms.Label();
this.pictureBoxPatternSample = new System.Windows.Forms.PictureBox();
this.numericUpDownPatternSpeed = new System.Windows.Forms.NumericUpDown();
this.labelPatterSpeed = new System.Windows.Forms.Label();

this.labelPatternStartAngle = new System.Windows.Forms.Label();
this.numericUpDownPatternStep = new System.Windows.Forms.NumericUpDown();
this.numericUpDownPatterDiameter = new System.Windows.Forms.NumericUpDown();
this.labelPatternStep = new System.Windows.Forms.Label();

this.labelPatternDiameter = new System.Windows.Forms.Label();

this.folderBrowserDialog = new System.Windows.Forms.FolderBrowserDialog();
this.buttonSetPhotosFolderPath = new System.Windows.Forms.Button();

this.groupBoxPhotos = new System.Windows.Forms.GroupBox();
this.tabControl.SuspendLayout();

this.tabPageUser.SuspendLayout();

this.groupBoxColumnControl.SuspendLayout();
((System.ComponentModel.ISupportinitialize)(this.numericUpDownWeed Interval)).BeginInit();
((System.ComponentModel.I1Supportinitialize)(this.numericUpDownWeedColumns)).BeginlInit();
((System.ComponentModel.ISupportlnitialize)(this.pictureBoxUrPlatform)).BeginInit();
this.groupBoxCoordinates.SuspendLayout();

this.groupBoxCommunication.SuspendLayout();

this.groupBoxRowControl.SuspendLayout();
((System.ComponentModel.I1Supportinitialize)(this.numericUpDownRow4Distance)).BeginInit();
((System.ComponentModel.ISupportinitialize)(this.numericUpDownRow3Distance)).BeginInit();
((System.ComponentModel.ISupportlinitialize)(this.numericUpDownRow2Distance)).Beginlnit();
((System.ComponentModel.I1Supportinitialize)(this.numericUpDownRow1Distance)).BeginInit();
this.tabPageAdmin.SuspendLayout();
((System.ComponentModel.ISupportinitialize)(this.numericUpDownTravelSpeed)).BeginInit();
((System.ComponentModel.I1Supportinitialize)(this.numericUpDownBaseY Coordinate)).BeginInit();
((System.ComponentModel.ISupportlinitialize)(this.numericUpDownBaseXCoordinate)).BeginInit();
((System.ComponentModel.ISupportlnitialize)(this.numericUpDownPatternStartAngle)).BeginInit();
((System.ComponentModel.I1Supportinitialize)(this.numericUpDownDeltaTheta)).BeginlInit();
((System.ComponentModel.ISupportinitialize)(this.pictureBoxPatternSample)).Begin|Init();
((System.ComponentModel.ISupportinitialize)(this.numericUpDownPatternSpeed)).BeginInit();
((System.ComponentModel.ISupportinitialize)(this.numericUpDownPatternStep)).BeginInit();
((System.ComponentModel.I1Supportinitialize)(this.numericUpDownPatterDiameter)).BeginInit();
this.groupBoxPhotos.SuspendLayout();

this.SuspendLayout();

1

// tabControl

1

this.tabControl.Controls.Add(this.tabPageUser);
this.tabControl.Controls.Add(this.tabPageAdmin);

this.tabControl.Dock = System.Windows.Forms.DockStyle.Fill;

this.tabControl.Location = new System.Drawing.Point(0, 0);

this.tabControl.Name = "tabControl";

this.tabControl.SelectedIndex = 0;

this.tabControl.Size = new System.Drawing.Size(824, 539);

this.tabControl. TabIndex = 0;

this.tabControl.Selecting += new System.Windows.Forms.TabControlCancelEventHandler(this.tabControl_Selecting);
1

/I tabPageUser



1

this.tabPageUser.Controls.Add(this.groupBoxColumnControl);

this.tabPageUser.Controls.Add(this.buttonStop);

this.tabPageUser.Controls.Add(this.buttonHomeMode);

this.tabPageUser.Controls.Add(this.buttonTransportationMode);

this.tabPageUser.Controls.Add(this.buttonRunPattern);

this.tabPageUser.Controls.Add(this.labelUrPlatformMap);

this.tabPageUser.Controls.Add(this.pictureBoxUrPlatform);

this.tabPageUser.Controls.Add(this.groupBoxCoordinates);

this.tabPageUser.Controls.Add(this.groupBoxCommunication);

this.tabPageUser.Controls.Add(this.groupBoxRowControl);

this.tabPageUser.Controls.Add(this.listBoxConsole);

this.tabPageUser.Location = new System.Drawing.Point(4, 22);

this.tabPageUser.Name = "tabPageUser";

this.tabPageUser.Padding = new System.Windows.Forms.Padding(3);

this.tabPageUser.Size = new System.Drawing.Size(816, 513);

this.tabPageUser.TablIndex = 0;

this.tabPageUser.Text = "User";

this.tabPageUser.UseVisualStyleBackColor = true;

1

/I groupBoxColumnControl

1

this.groupBoxColumnControl.Controls.Add(this.numericUpDownWeedInterval);

this.groupBoxColumnControl.Controls.Add(this.labelWeedInterval);

this.groupBoxColumnControl.Controls.Add(this.numericUpDownWeedColumns);

this.groupBoxColumnControl.Controls.Add(this.labelWeedColumns);

this.groupBoxColumnControl.Location = new System.Drawing.Point(625, 154);

this.groupBoxColumnControl.Name = "groupBoxColumnControl";

this.groupBoxColumnControl.Size = new System.Drawing.Size(181, 87);

this.groupBoxColumnControl.Tablndex = 17;

this.groupBoxColumnControl. TabStop = false;

this.groupBoxColumnControl.Text = “Column control";

7

/I numericUpDownWeedInterval

1

this.numericUpDownWeedInterval.Location = new System.Drawing.Point(100, 45);

this.numericUpDownWeedInterval. Maximum = new decimal(new int[] {

500,

0,

0,

0});

this.numericUpDownWeed Interval.Minimum = new decimal(new int[] {

10,

0,

0,

03);

this.numericUpDownWeed Interval.Name = "numericUpDownWeedInterval";

this.numericUpDownWeedInterval.Size = new System.Drawing.Size(71, 20);

this.numericUpDownWeedInterval. TabIndex = 16;

this.numericUpDownWeed Interval.VValue = new decimal(new int[] {

10,

0,

0,

0});

this.numericUpDownWeed Interval.Validating += new
System.ComponentModel.CancelEventHandler(this.numericUpDownWeedInterval_Validating);

1

/I labelWeedInterval

1

this.labelWeed Interval. AutoSize = true;

this.labelWeed Interval.Location = new System.Drawing.Point(16, 47);

this.labelWeedInterval.Name = "labelWeedInterval*;

this.labelWeed Interval.Size = new System.Drawing.Size(67, 13);

this.labelWeedInterval. Tabindex = 15;

this.labelWeedInterval. Text = “Interval (mm)";

1

/I numericUpDownWeedColumns

I

this.numericUpDownWeedColumns.Location = new System.Drawing.Point(100, 19);

this.numericUpDownWeedColumns.Maximum = new decimal(new int[] {



30,

0,

0,

o)

this.numericUpDownWeedColumns.Minimum = new decimal(new int[] {

1,

0,

0,

03);

this.numericUpDownWeedColumns.Name = "numericUpDownWeedColumns";

this.numericUpDownWeedColumns.Size = new System.Drawing.Size(71, 20);

this.numericUpDownWeedColumns.Tablndex = 14;

this.numericUpDownWeedColumns.Value = new decimal(new int[] {

8,

0,

0,

0});

this.numericUpDownWeedColumns.Validating += new
System.ComponentModel.CancelEventHandler(this.numericUpDownWeedColumns_Validating);

1

/I labelWeedColumns

1

this.labelWeedColumns.AutoSize = true;

this.labelWeedColumns.Location = new System.Drawing.Point(16, 21);

this.labelWeedColumns.Name = "labelWeedColumns";

this.labelWeedColumns.Size = new System.Drawing.Size(78, 13);

this.labelWeedColumns.TabIndex = 13;

this.labelWeedColumns.Text = “Weed columns";

1

/I buttonStop

7

this.buttonStop.BackColor = System.Drawing.Color.Red;

this.buttonStop.Enabled = false;

this.buttonStop.Font = new System.Drawing.Font("Microsoft Sans Serif", 8.25F, System.Drawing.FontStyle.Bold,
System.Drawing.GraphicsUnit.Point, ((byte)(0)));

this.buttonStop.Location = new System.Drawing.Point(625, 452);

this.buttonStop.Name = "buttonStop™;

this.buttonStop.Size = new System.Drawing.Size(181, 53);

this.buttonStop.Tablndex = 16;

this.buttonStop.Text = "STOP";

this.buttonStop.UseVisualStyleBackColor = false;

this.buttonStop.Click += new System.EventHandler(this.ButtonStop_Click);

1

/I buttonHomeMode

1

this.buttonHomeMode.Enabled = false;

this.buttonHomeMode.Location = new System.Drawing.Point(625, 393);

this.buttonHomeMode.Name = "buttonHomeMode";

this.buttonHomeMode.Size = new System.Drawing.Size(181, 53);

this.buttonHomeMode. TabIndex = 15;

this.buttonHomeMode. Text = "Home mode";

this.buttonHomeMode.UseVisualStyleBackColor = true;

this.buttonHomeMode.Click += new System.EventHandler(this.ButtonHomeMode_Click);

1

/I buttonTransportationMode

1

this.buttonTransportationMode.Enabled = false;

this.buttonTransportationMode.Location = new System.Drawing.Point(625, 334);

this.buttonTransportationMode.Name = "buttonTransportationMode";

this.buttonTransportationMode.Size = new System.Drawing.Size(181, 53);

this.buttonTransportationMode. TabIndex = 14;

this.buttonTransportationMode. Text = “Transportation mode™;

this.buttonTransportationMode.UseVisualStyleBackColor = true;

this.buttonTransportationMode.Click += new System.EventHandler(this.ButtonTransportationMode_Click);

1

/I buttonRunPattern

1

this.buttonRunPattern.Enabled = false;

this.buttonRunPattern.Location = new System.Drawing.Point(625, 275);

this.buttonRunPattern.Name = "buttonRunPattern";



this.buttonRunPattern.Size = new System.Drawing.Size(181, 53);
this.buttonRunPattern. Tabindex = 13;

this.buttonRunPattern.Text = "Run pattern™;
this.buttonRunPattern.UseVisualStyleBackColor = true;
this.buttonRunPattern.Click += new System.EventHandler(this.ButtonRunPattern_Click);
i

/I labelUrPlatformMap

1

this.labelUrPlatformMap.AutoSize = true;
this.labelUrPlatformMap.Location = new System.Drawing.Point(326, 67);
this.labelUrPlatformMap.Name = "labelUrPlatformMap";
this.labelUrPlatformMap.Size = new System.Drawing.Size(88, 13);
this.labelUrPlatformMap. Tablndex = 12;

this.labelUrPlatformMap. Text = "UR Platform Map";

i

/I pictureBoxUrPlatform

1

this.pictureBoxUrPlatform.BorderStyle = System.Windows.Forms.BorderStyle.FixedSingle;
this.pictureBoxUrPlatform.Location = new System.Drawing.Point(326, 84);
this.pictureBoxUrPlatform.Name = "pictureBoxUrPlatform";
this.pictureBoxUrPlatform.Size = new System.Drawing.Size(293, 420);
this.pictureBoxUrPlatform.TabIndex = 11;
this.pictureBoxUrPlatform.TabStop = false;
this.pictureBoxUrPlatform.Paint += new System.Windows.Forms.PaintEventHandler(this.PictureBoxUrPlatform_Paint);
1

/I groupBoxCoordinates

7

this.groupBoxCoordinates.Controls.Add(this.labelZ);
this.groupBoxCoordinates.Controls.Add(this.label Y);
this.groupBoxCoordinates.Controls.Add(this.label X);
this.groupBoxCoordinates.Location = new System.Drawing.Point(513, 6);
this.groupBoxCoordinates.Name = "groupBoxCoordinates";
this.groupBoxCoordinates.Size = new System.Drawing.Size(106, 62);
this.groupBoxCoordinates. Tablndex = 10;
this.groupBoxCoordinates. TabStop = false;
this.groupBoxCoordinates.Text = "Head coordinates";

7

1/ labelZ

7

this.labelZ.AutoSize = true;

this.labelZ.Location = new System.Drawing.Point(6, 42);
this.labelZ.Name = "labelZ";

this.labelZ.Size = new System.Drawing.Size(70, 13);

this.labelZ. TabIndex = 13;

this.labelZ.Text = "Z = unknown";

1

1l label Y

1

this.label Y.AutoSize = true;

this.labelY.Location = new System.Drawing.Point(6, 29);
this.labelY.Name = "label Y";

this.labelY.Size = new System.Drawing.Size(70, 13);
this.labelY.TabIndex = 12;

this.labelY.Text = "Y = unknown";

1

/1 labelX

1

this.labelX.AutoSize = true;

this.labelX.Location = new System.Drawing.Point(6, 16);
this.labelX.Name = "labelX";

this.labelX.Size = new System.Drawing.Size(70, 13);
this.labelX.TabIndex = 11;

this.labelX.Text = "X = unknown";

1

/I groupBoxCommunication

1

this.groupBoxCommunication.Controls.Add(this.buttonConnect);
this.groupBoxCommunication.Controls.Add(this.buttonDisconnect);
this.groupBoxCommunication.Location = new System.Drawing.Point(326, 6);
this.groupBoxCommunication.Name = "groupBoxCommunication";



this.groupBoxCommunication.Size = new System.Drawing.Size(181, 50);

this.groupBoxCommunication. TabIndex = 9;

this.groupBoxCommunication. TabStop = false;

this.groupBoxCommunication. Text = "Communication";

1

/I buttonConnect

1

this.buttonConnect.Location = new System.Drawing.Point(6, 19);

this.buttonConnect.Name = "buttonConnect";

this.buttonConnect.Size = new System.Drawing.Size(75, 23);

this.buttonConnect. TabIndex = 0;

this.buttonConnect.Text = "Connect";

this.buttonConnect.UseVisualStyleBackColor = true;

this.buttonConnect.Click += new System.EventHandler(this.buttonConnect_Click);

i

/1 buttonDisconnect

1

this.buttonDisconnect.Enabled = false;

this.buttonDisconnect.Location = new System.Drawing.Point(87, 19);

this.buttonDisconnect.Name = "buttonDisconnect";

this.buttonDisconnect.Size = new System.Drawing.Size(75, 23);

this.buttonDisconnect. Tabindex = 1;

this.buttonDisconnect. Text = "Disconnect”;

this.buttonDisconnect.UseVisualStyleBackColor = true;

this.buttonDisconnect.Click += new System.EventHandler(this.buttonDisconnect_Click);

1

/I groupBoxRowControl

7

this.groupBoxRowControl.Controls.Add(this.numericUpDownRow4Distance);

this.groupBoxRowControl.Controls.Add(this.numericUpDownRow3Distance);

this.groupBoxRowControl.Controls.Add(this.numericUpDownRow2Distance);

this.groupBoxRowControl.Controls.Add(this.numericUpDownRow1Distance);

this.groupBoxRowControl.Controls.Add(this.labelDistances);

this.groupBoxRowControl.Controls.Add(this.checkBoxEnableRow1);

this.groupBoxRowControl.Controls.Add(this.checkBoxEnableRow4);

this.groupBoxRowControl.Controls.Add(this.checkBoxEnableRow?2);

this.groupBoxRowControl.Controls.Add(this.checkBoxEnableRows3);

this.groupBoxRowControl.Location = new System.Drawing.Point(625, 6);

this.groupBoxRowControl.Name = "groupBoxRowControl";

this.groupBoxRowControl.Size = new System.Drawing.Size(181, 142);

this.groupBoxRowControl. TabIndex = 8;

this.groupBoxRowControl. TabStop = false;

this.groupBoxRowControl. Text = "Row control";

1

/I numericUpDownRow4Distance

1

this.numericUpDownRow4Distance.Location = new System.Drawing.Point(100, 112);

this.numericUpDownRow4Distance.Maximum = new decimal(new int[] {

380,

0,

0,

-2147483648});

this.numericUpDownRow4Distance.Minimum = new decimal(new int[] {

480,

0,

0,

-2147483648});

this.numericUpDownRow4Distance.Name = "numericUpDownRow4Distance";

this.numericUpDownRow4Distance.Size = new System.Drawing.Size(71, 20);

this.numericUpDownRow4Distance.TabIndex = 12;

this.numericUpDownRow4Distance.Value = new decimal(new int[] {

430,

0,

0,

-2147483648});

this.numericUpDownRow4Distance.VValueChanged += new
System.EventHandler(this.numericUpDownRow4Distance_ValueChanged);

I

/I numericUpDownRow3Distance

1



this.numericUpDownRow3Distance.Location = new System.Drawing.Point(100, 86);

this.numericUpDownRow3Distance.Maximum = new decimal(new int[] {

480,

0,

0,

-2147483648});

this.numericUpDownRow3Distance.Minimum = new decimal(new int[] {

580,

0,

0,

-2147483648});

this.numericUpDownRow3Distance.Name = "numericUpDownRow3Distance";

this.numericUpDownRow3Distance.Size = new System.Drawing.Size(71, 20);

this.numericUpDownRow3Distance. TabIndex = 11;

this.numericUpDownRow3Distance.Value = new decimal(new int[] {

530,

0,

0,

-2147483648});

this.numericUpDownRow3Distance.ValueChanged += new
System.EventHandler(this.numericUpDownRow3Distance_ValueChanged);

1

/I numericUpDownRow?2Distance

7

this.numericUpDownRow2Distance.Location = new System.Drawing.Point(100, 60);

this.numericUpDownRow2Distance.Maximum = new decimal(new int[] {

630,

0,

0,

-21474836483});

this.numericUpDownRow2Distance.Minimum = new decimal(new int[] {

730,

0,

0,

-2147483648});

this.numericUpDownRow2Distance.Name = "numericUpDownRow?2Distance";

this.numericUpDownRow2Distance.Size = new System.Drawing.Size(71, 20);

this.numericUpDownRow2Distance. TabIndex = 10;

this.numericUpDownRow2Distance.Value = new decimal(new int[] {

680,

0,

0,

-21474836483});

this.numericUpDownRow2Distance.ValueChanged += new
System.EventHandler(this.numericUpDownRow2Distance_ValueChanged);

1

/I numericUpDownRow1Distance

1

this.numericUpDownRow1Distance.Location = new System.Drawing.Point(100, 34);

this.numericUpDownRow1Distance.Maximum = new decimal(new int[] {

730,

0,

0,

-21474836483});

this.numericUpDownRow1Distance.Minimum = new decimal(new int[] {

830,

0,

0,

-2147483648});

this.numericUpDownRow1Distance.Name = "numericUpDownRow1Distance";

this.numericUpDownRow1Distance.Size = new System.Drawing.Size(71, 20);

this.numericUpDownRow1Distance.TabIndex = 9;

this.numericUpDownRow1Distance.Value = new decimal(new int[] {

780,

0,

0,

-21474836483});

this.numericUpDownRow1Distance.ValueChanged += new
System.EventHandler(this.numericUpDownRow1Distance_ValueChanged);

1



/I labelDistances

1

this.labelDistances.AutoSize = true;

this.labelDistances.Location = new System.Drawing.Point(97, 16);
this.labelDistances.Name = "labelDistances";

this.labelDistances.Size = new System.Drawing.Size(74, 13);
this.labelDistances. TabIndex = 8;

this.labelDistances. Text = "Distance (mm)";

I

/I checkBoxEnableRow1

1

this.checkBoxEnableRow1.AutoSize = true;
this.checkBoxEnableRow1.Location = new System.Drawing.Point(6, 35);
this.checkBoxEnableRow1.Name = "checkBoxEnableRow1";
this.checkBoxEnableRow1.Size = new System.Drawing.Size(88, 17);
this.checkBoxEnableRow1.TabIndex = 4;
this.checkBoxEnableRow1.Text = "Enable row 1";
this.checkBoxEnableRow1.UseVisualStyleBackColor = true;
this.checkBoxEnableRow1.CheckedChanged += new System.EventHandler(this.checkBoxEnableRow1_CheckedChanged);
1

/I checkBoxEnableRow4

I

this.checkBoxEnableRow4.AutoSize = true;
this.checkBoxEnableRow4.Location = new System.Drawing.Point(6, 113);
this.checkBoxEnableRow4.Name = "checkBoxEnableRow4";
this.checkBoxEnableRow4.Size = new System.Drawing.Size(88, 17);
this.checkBoxEnableRow4.TabIndex = 7;
this.checkBoxEnableRow4.Text = "Enable row 4";
this.checkBoxEnableRow4.UseVisualStyleBackColor = true;
this.checkBoxEnableRow4.CheckedChanged += new System.EventHandler(this.checkBoxEnableRow4_CheckedChanged);
1

/I checkBoxEnableRow?2

1

this.checkBoxEnableRow2.AutoSize = true;
this.checkBoxEnableRow2.Location = new System.Drawing.Point(6, 61);
this.checkBoxEnableRow2.Name = "checkBoxEnableRow2";
this.checkBoxEnableRow2.Size = new System.Drawing.Size(88, 17);
this.checkBoxEnableRow2.TabIndex = 5;
this.checkBoxEnableRow2.Text = "Enable row 2";
this.checkBoxEnableRow?2.UseVisualStyleBackColor = true;
this.checkBoxEnableRow2.CheckedChanged += new System.EventHandler(this.checkBoxEnableRow2_CheckedChanged);
I

/I checkBoxEnableRow3

I

this.checkBoxEnableRow3.AutoSize = true;
this.checkBoxEnableRow3.Location = new System.Drawing.Point(6, 87);
this.checkBoxEnableRow3.Name = "checkBoxEnableRow3";
this.checkBoxEnableRow3.Size = new System.Drawing.Size(88, 17);
this.checkBoxEnableRow3.TabIndex = 6;
this.checkBoxEnableRow3.Text = "Enable row 3";
this.checkBoxEnableRow3.UseVisualStyleBackColor = true;
this.checkBoxEnableRow3.CheckedChanged += new System.EventHandler(this.checkBoxEnableRow3 _CheckedChanged);
I

/I listBoxConsole

I

this.listBoxConsole.FormattingEnabled = true;
this.listBoxConsole.HorizontalScrollbar = true;
this.listBoxConsole.Location = new System.Drawing.Point(8, 6);
this.listBoxConsole.Name = "listBoxConsole";

this.listBoxConsole.Size = new System.Drawing.Size(312, 498);
this.listBoxConsole.TabIndex = 3;

I

/I tabPageAdmin

1

this.tabPageAdmin.Controls.Add(this.groupBoxPhotos);
this.tabPageAdmin.Controls.Add(this.labelPatternType);
this.tabPageAdmin.Controls.Add(this.comboBoxPatternType);
this.tabPageAdmin.Controls.Add(this.buttonReset);
this.tabPageAdmin.Controls.Add(this.labelScale);
this.tabPageAdmin.Controls.Add(this.textBoxIpAddress);



this.tabPageAdmin.Controls.Add(this.labellpAddress);

this.tabPageAdmin.Controls.Add(this.numericUpDownTravelSpeed);

this.tabPageAdmin.Controls.Add(this.label TravelSpeed);

this.tabPageAdmin.Controls.Add(this.numericUpDownBaseY Coordinate);

this.tabPageAdmin.Controls.Add(this.labelBaseY);

this.tabPageAdmin.Controls.Add(this.numericUpDownBaseXCoordinate);

this.tabPageAdmin.Controls.Add(this.labelBaseX);

this.tabPageAdmin.Controls.Add(this.numericUpDownPatternStartAngle);

this.tabPageAdmin.Controls.Add(this.numericUpDownDeltaTheta);

this.tabPageAdmin.Controls.Add(this.labelPatternDeltaTheta);

this.tabPageAdmin.Controls.Add(this.pictureBoxPatternSample);

this.tabPageAdmin.Controls.Add(this.numericUpDownPatternSpeed);

this.tabPageAdmin.Controls.Add(this.labelPatterSpeed);

this.tabPageAdmin.Controls.Add(this.labelPatternStartAngle);

this.tabPageAdmin.Controls.Add(this.numericUpDownPatternStep);

this.tabPageAdmin.Controls.Add(this.numericUpDownPatterDiameter);

this.tabPageAdmin.Controls.Add(this.labelPatternStep);

this.tabPageAdmin.Controls.Add(this.labelPatternDiameter);

this.tabPageAdmin.Location = new System.Drawing.Point(4, 22);

this.tabPageAdmin.Name = "tabPageAdmin";

this.tabPageAdmin.Padding = new System.Windows.Forms.Padding(3);

this.tabPageAdmin.Size = new System.Drawing.Size(816, 513);

this.tabPageAdmin.Tablndex = 1;

this.tabPageAdmin.Text = "Admin";

this.tabPageAdmin.UseVisualStyleBackColor = true;

this.tabPageAdmin.Enter += new System.EventHandler(this.tabPageAdmin_Enter);

7

/I labelPatternType

1

this.labelPatternType.AutoSize = true;

this.labelPatternType.Location = new System.Drawing.Point(8, 10);

this.labelPatternType.Name = "labelPatternType";

this.labelPatternType.Size = new System.Drawing.Size(64, 13);

this.labelPatternType. Tabindex = 23;

this.labelPatternType. Text = "Pattern type";

7

/I comboBoxPatternType

1

this.comboBoxPatternType.FormattingEnabled = true;

this.comboBoxPatternType.ltems.AddRange(new object[] {

"Spiral",

"Zig-Zag'});

this.comboBoxPatternType.Location = new System.Drawing.Point(123, 6);

this.comboBoxPatternType.Name = "comboBoxPatternType";

this.comboBoxPatternType.Size = new System.Drawing.Size(65, 21);

this.comboBoxPatternType. Tabindex = 22;

this.comboBoxPatternType.SelectedIndexChanged += new
System.EventHandler(this.comboBoxPatternType_SelectedIndexChanged);

1

/I checkBoxTakePhotos

1

this.checkBoxTakePhotos.AutoSize = true;

this.checkBoxTakePhotos.Location = new System.Drawing.Point(6, 19);

this.checkBoxTakePhotos.Name = "checkBoxTakePhotos";

this.checkBoxTakePhotos.Size = new System.Drawing.Size(86, 17);

this.checkBoxTakePhotos. TabIndex = 21;

this.checkBoxTakePhotos. Text = "Take photos";

this.checkBoxTakePhotos.UseVisualStyleBackColor = true;

this.checkBoxTakePhotos.CheckedChanged += new System.EventHandler(this.checkBoxTakePhotos_CheckedChanged);

1

/I buttonReset

I

this.buttonReset.Location = new System.Drawing.Point(228, 130);

this.buttonReset.Name = "buttonReset";

this.buttonReset.Size = new System.Drawing.Size(94, 23);

this.buttonReset. TabIndex = 20;

this.buttonReset. Text = "Reset to default”;

this.buttonReset.UseVisualStyleBackColor = true;

this.buttonReset.Click += new System.EventHandler(this.buttonReset_Click);

1



/I labelScale

1

this.labelScale.AutoSize = true;

this.labelScale.Location = new System.Drawing.Point(8, 496);

this.labelScale.Name = "labelScale";

this.labelScale.Size = new System.Drawing.Size(34, 13);

this.labelScale. TabIndex = 19;

this.labelScale. Text = "Scale";

i

/I textBoxIpAddress

1

this.textBoxIpAddress.Location = new System.Drawing.Point(303, 61);

this.textBoxIpAddress.Name = "textBoxIpAddress";

this.textBoxIpAddress.Size = new System.Drawing.Size(100, 20);

this.textBoxIpAddress.TabIndex = 18;

this.textBoxIpAddress.Leave += new System.EventHandler(this. TextBoxIpAddress_Leave);

1

// labellpAddress

1

this.labellpAddress.AutoSize = true;

this.labellpAddress.Location = new System.Drawing.Point(228, 64);

this.labellpAddress.Name = "labellpAddress";

this.labellpAddress.Size = new System.Drawing.Size(57, 13);

this.labellpAddress.Tabindex = 17;

this.labellpAddress. Text = "IP address";

1

/I numericUpDownTravelSpeed

7

this.numericUpDownTravelSpeed.Location = new System.Drawing.Point(338, 89);

this.numericUpDownTravelSpeed.Maximum = new decimal(new int[] {

200,

0,

0,

03);

this.numericUpDownTravelSpeed.Minimum = new decimal(new int[] {

1,

0,

0,

03);

this.numericUpDownTravelSpeed.Name = "numericUpDownTravelSpeed";

this.numericUpDownTravelSpeed.Size = new System.Drawing.Size(65, 20);

this.numericUpDownTravelSpeed.Tabindex = 15;

this.numericUpDownTravelSpeed.Value = new decimal(new int[] {

1,

0,

0,

0});

this.numericUpDownTravelSpeed.ValueChanged += new
System.EventHandler(this.NumericUpDownTravelSpeed_ValueChanged);

1

/I labelTravelSpeed

1

this.label TravelSpeed.AutoSize = true;

this.labelTravelSpeed.Location = new System.Drawing.Point(228, 91);

this.labelTravelSpeed.Name = "labelTravelSpeed";

this.labelTravelSpeed.Size = new System.Drawing.Size(104, 13);

this.labelTravelSpeed.TabIndex = 16;

this.labelTravelSpeed.Text = "Travel speed (mm/s)";

1

/I numericUpDownBaseY Coordinate

1

this.numericUpDownBaseY Coordinate.Location = new System.Drawing.Point(338, 33);

this.numericUpDownBaseY Coordinate.Maximum = new decimal(new int[] {

1200,

0,

0,

0});

this.numericUpDownBaseY Coordinate.Name = "numericUpDownBaseY Coordinate";

this.numericUpDownBaseY Coordinate.Size = new System.Drawing.Size(65, 20);

this.numericUpDownBaseY Coordinate. TabIndex = 14;



this.numericUpDownBaseY Coordinate.VValue = new decimal(new int[] {

2,

0,

0,

0});

this.numericUpDownBaseY Coordinate.ValueChanged += new
System.EventHandler(this.NumericUpDownBaseY Coordinate_ValueChanged);

1

/I labelBaseY

1

this.labelBaseY.AutoSize = true;

this.labelBaseY.Location = new System.Drawing.Point(228, 36);

this.labelBaseY.Name = "labelBaseY";

this.labelBaseY.Size = new System.Drawing.Size(94, 13);

this.labelBaseY.Tablndex = 13;

this.labelBaseY.Text = "Base Y coordinate";

1

/I numericUpDownBaseXCoordinate

1

this.numericUpDownBaseXCoordinate.Location = new System.Drawing.Point(338, 7);

this.numericUpDownBaseXCoordinate.Maximum = new decimal(new int[] {

870,

0,

0,

0});

this.numericUpDownBaseXCoordinate.Name = "numericUpDownBaseXCoordinate";

this.numericUpDownBaseXCoordinate.Size = new System.Drawing.Size(65, 20);

this.numericUpDownBaseXCoordinate. Tablndex = 12;

this.numericUpDownBaseXCoordinate.VValue = new decimal(new int[] {

2,

0,

0,

0});

this.numericUpDownBaseXCoordinate.ValueChanged += new
System.EventHandler(this.NumericUpDownBaseXCoordinate_ValueChanged);

1

/I labelBaseX

I

this.labelBaseX.AutoSize = true;

this.labelBaseX.Location = new System.Drawing.Point(228, 10);

this.labelBaseX.Name = "labelBaseX";

this.labelBaseX.Size = new System.Drawing.Size(94, 13);

this.labelBaseX.TablIndex = 11;

this.labelBaseX.Text = "Base X coordinate";

I

/I numericUpDownPatternStartAngle

I

this.numericUpDownPatternStartAngle.Location = new System.Drawing.Point(123, 34);

this.numericUpDownPatternStartAngle.Maximum = new decimal(new int[] {

360,

0,

0,

0});

this.numericUpDownPatternStartAngle.Name = "numericUpDownPatternStartAngle";

this.numericUpDownPatternStartAngle.Size = new System.Drawing.Size(65, 20);

this.numericUpDownPatternStartAngle. TabIndex = 10;

this.numericUpDownPatternStartAngle.Value = new decimal(new int[] {

2,

0,

0,

0});

this.numericUpDownPatternStartAngle.ValueChanged += new
System.EventHandler(this.numericUpDownPatternStartAngle_ValueChanged);

1

/I numericUpDownDeltaTheta

1

this.numericUpDownDeltaTheta.Location = new System.Drawing.Point(123, 60);

this.numericUpDownDeltaTheta.Maximum = new decimal(new int[] {

160,

0,



0,

0});

this.numericUpDownDeltaTheta.Minimum = new decimal(new int[] {

1,

0,

0,

o)

this.numericUpDownDeltaTheta.Name = "numericUpDownDeltaTheta";

this.numericUpDownDeltaTheta.Size = new System.Drawing.Size(65, 20);

this.numericUpDownDeltaTheta. TabIndex = 8;

this.numericUpDownDeltaTheta.Value = new decimal(new int[] {

1,

0,

0,

0}

this.numericUpDownDeltaTheta.ValueChanged += new
System.EventHandler(this.numericUpDownDeltaTheta_ValueChanged);

i

/I labelPatternDeltaTheta

1

this.labelPatternDeltaTheta. AutoSize = true;

this.labelPatternDeltaTheta.Location = new System.Drawing.Point(8, 62);

this.labelPatternDeltaTheta.Name = "labelPatternDeltaTheta";

this.labelPatternDeltaTheta.Size = new System.Drawing.Size(94, 13);

this.labelPatternDeltaTheta. TabIndex = 9;

this.labelPatternDeltaTheta. Text = "Pattern delta theta";

7

/I pictureBoxPatternSample

1

this.pictureBoxPatternSample.BorderStyle = System.Windows.Forms.BorderStyle.FixedSingle;

this.pictureBoxPatternSample.Location = new System.Drawing.Point(11, 164);

this.pictureBoxPatternSample.Name = "pictureBoxPatternSample";

this.pictureBoxPatternSample.Size = new System.Drawing.Size(329, 329);

this.pictureBoxPatternSample.TabIndex = 7;

this.pictureBoxPatternSample. TabStop = false;

this.pictureBoxPatternSample.Paint += new System.Windows.Forms.PaintEventHandler(this.pictureBoxPatternSample_Paint);

7

/I numericUpDownPatternSpeed

7

this.numericUpDownPatternSpeed.Location = new System.Drawing.Point(123, 138);

this.numericUpDownPatternSpeed.Maximum = new decimal(new int[] {

200,

0,

0,

03);

this.numericUpDownPatternSpeed.Minimum = new decimal(new int[] {

1,

0,

0,

0});

this.numericUpDownPatternSpeed.Name = "numericUpDownPatternSpeed";

this.numericUpDownPatternSpeed.Size = new System.Drawing.Size(65, 20);

this.numericUpDownPatternSpeed. TabIndex = 3;

this.numericUpDownPatternSpeed.Value = new decimal(new int[] {

1,

0,

0,

0});

this.numericUpDownPatternSpeed.ValueChanged += new
System.EventHandler(this.numericUpDownPatternSpeed_ValueChanged);

1

/I labelPatterSpeed

1

this.labelPatterSpeed.AutoSize = true;

this.labelPatterSpeed.Location = new System.Drawing.Point(8, 140);

this.labelPatterSpeed.Name = "labelPatterSpeed";

this.labelPatterSpeed.Size = new System.Drawing.Size(108, 13);

this.labelPatterSpeed. Tabindex = 6;

this.labelPatterSpeed. Text = "Pattern speed (mm/s)";

1



/I labelPatternStartAngle

1

this.labelPatternStartAngle. AutoSize = true;

this.labelPatternStartAngle.Location = new System.Drawing.Point(8, 36);

this.labelPatternStartAngle.Name = "labelPatternStartAngle";

this.labelPatternStartAngle.Size = new System.Drawing.Size(93, 13);

this.labelPatternStartAngle.TabIndex = 5;

this.labelPatternStartAngle. Text = "Pattern start angle";

i

/I numericUpDownPatternStep

1

this.numericUpDownPatternStep.DecimalPlaces = 1;

this.numericUpDownPatternStep.Increment = new decimal(new int[] {

1,

0,

0,

655363});

this.numericUpDownPatternStep.Location = new System.Drawing.Point(123, 112);

this.numericUpDownPatternStep.Maximum = new decimal(new int[] {

10,

0,

0,

0});

this.numericUpDownPatternStep.Minimum = new decimal(new int[] {

1,

0,

0,

655363});

this.numericUpDownPatternStep.Name = "numericUpDownPatternStep";

this.numericUpDownPatternStep.Size = new System.Drawing.Size(65, 20);

this.numericUpDownPatternStep.Tablndex = 2;

this.numericUpDownPatternStep.Value = new decimal(new int[] {

5,

0,

0,

655363});

this.numericUpDownPatternStep.VValueChanged += new
System.EventHandler(this.numericUpDownPatternStep_ValueChanged);

7

/I numericUpDownPatterDiameter

1

this.numericUpDownPatterDiameter.Location = new System.Drawing.Point(123, 86);

this.numericUpDownPatterDiameter.Maximum = new decimal(new int[] {

90,

0,

0,

0});

this.numericUpDownPatterDiameter.Minimum = new decimal(new int[] {

2,

0,

0,

0});

this.numericUpDownPatterDiameter.Name = "numericUpDownPatterDiameter";

this.numericUpDownPatterDiameter.Size = new System.Drawing.Size(65, 20);

this.numericUpDownPatterDiameter. Tablndex = 1;

this.numericUpDownPatterDiameter.Value = new decimal(new int[] {

2,

0,

0,

0});

this.numericUpDownPatterDiameter.ValueChanged += new
System.EventHandler(this.numericUpDownPatterDiameter_ValueChanged);

1

/I labelPatternStep

1

this.labelPatternStep.AutoSize = true;

this.labelPatternStep.Location = new System.Drawing.Point(8, 114);

this.labelPatternStep.Name = "labelPatternStep";

this.labelPatternStep.Size = new System.Drawing.Size(64, 13);

this.labelPatternStep.Tabindex = 2;



this.labelPatternStep. Text = "Pattern step”;

1

/I labelPatternDiameter

1

this.labelPatternDiameter.AutoSize = true;

this.labelPatternDiameter.Location = new System.Drawing.Point(8, 88);
this.labelPatternDiameter.Name = "labelPatternDiameter";

this.labelPatternDiameter.Size = new System.Drawing.Size(109, 13);
this.labelPatternDiameter. Tablndex = 1;

this.labelPatternDiameter. Text = "Pattern diamater (mm)";

1

/I folderBrowserDialog

1

this.folderBrowserDialog.Description = "Select photos folder path";

i

/I buttonSetPhotosFolderPath

1

this.buttonSetPhotosFolderPath.Location = new System.Drawing.Point(6, 42);
this.buttonSetPhotosFolderPath.Name = "buttonSetPhotosFolderPath";
this.buttonSetPhotosFolderPath.Size = new System.Drawing.Size(101, 23);
this.buttonSetPhotosFolderPath. Tablndex = 24;

this.buttonSetPhotosFolderPath. Text = "Set folder path...";
this.buttonSetPhotosFolderPath.UseVisualStyleBackColor = true;
this.buttonSetPhotosFolderPath.Click += new System.EventHandler(this.buttonSetPhotosFolderPath_Click);
1

/I groupBoxPhotos

7

this.groupBoxPhotos.Controls.Add(this.checkBoxTakePhotos);
this.groupBoxPhotos.Controls.Add(this.buttonSetPhotosFolderPath);
this.groupBoxPhotos.Location = new System.Drawing.Point(439, 6);
this.groupBoxPhotos.Name = "groupBoxPhotos";

this.groupBoxPhotos.Size = new System.Drawing.Size(133, 73);

this.groupBoxPhotos. Tablndex = 25;

this.groupBoxPhotos. TabStop = false;

this.groupBoxPhotos. Text = "Photos settings";

7

/I FormMain

1

this.AutoScaleDimensions = new System.Drawing.SizeF(6F, 13F);

this.AutoScaleMode = System.Windows.Forms.AutoScaleMode.Font;

this.ClientSize = new System.Drawing.Size(824, 539);

this.Controls.Add(this.tabControl);

this.Icon = ((System.Drawing.lcon)(resources.GetObject("$this.Icon™)));

this.Name = "FormMain";

this.Showlcon = false;

this.Text = "UR10 Lasering Manager";

this.tabControl.ResumeLayout(false);

this.tabPageUser.ResumeLayout(false);

this.tabPageUser.PerformLayout();

this.groupBoxColumnControl. ResumeLayout(false);
this.groupBoxColumnControl.PerformLayout();
((System.ComponentModel.ISupportinitialize)(this.numericUpDownWeedInterval)).EndInit();
((System.ComponentModel.I1Supportlnitialize)(this.numericUpDownWeedColumns)).EndInit();
((System.ComponentModel.ISupportinitialize)(this.pictureBoxUrPlatform)).EndlInit();
this.groupBoxCoordinates.ResumeLayout(false);

this.groupBoxCoordinates.PerformLayout();
this.groupBoxCommunication.ResumeLayout(false);
this.groupBoxRowControl.ResumeLayout(false);

this.groupBoxRowControl.PerformLayout();
((System.ComponentModel.ISupportinitialize)(this.numericUpDownRow4Distance)).EndInit();
((System.ComponentModel.ISupportinitialize)(this.numericUpDownRow3Distance)).EndInit();
((System.ComponentModel.ISupportlInitialize)(this.numericUpDownRow2Distance)).EndInit();
((System.ComponentModel.ISupportinitialize)(this.numericUpDownRow1Distance)).EndInit();
this.tabPageAdmin.ResumeLayout(false);

this.tabPageAdmin.PerformLayout();
((System.ComponentModel.ISupportinitialize)(this.numericUpDownTravelSpeed)).EndInit();
((System.ComponentModel.ISupportlinitialize)(this.numericUpDownBaseY Coordinate)).EndInit();
((System.ComponentModel.lSupportlInitialize)(this.numericUpDownBaseXCoordinate)).EndInit();
((System.ComponentModel.ISupportinitialize)(this.numericUpDownPatternStartAngle)).EndInit();
((System.ComponentModel.I1Supportinitialize)(this.numericUpDownDeltaTheta)).EndInit();



((System.ComponentModel.I1Supportinitialize)(this.pictureBoxPatternSample)).Endlnit();
((System.ComponentModel.ISupportinitialize)(this.numericUpDownPatternSpeed)).EndInit();
((System.ComponentModel.ISupportlnitialize)(this.numericUpDownPatternStep)).EndInit();
((System.ComponentModel.ISupportinitialize)(this.numericUpDownPatterDiameter)).End Init();
this.groupBoxPhotos.ResumeLayout(false);

this.groupBoxPhotos.PerformLayout();

this.ResumeLayout(false);

}

#endregion

private System.Windows.Forms.TabControl tabControl;

private System.Windows.Forms.TabPage tabPageUser;

private System.Windows.Forms.TabPage tabPageAdmin;

private System.Windows.Forms.Button buttonDisconnect;

private System.Windows.Forms.Button buttonConnect;

private System.Windows.Forms.ListBox listBoxConsole;

private System.Windows.Forms.NumericUpDown numericUpDownPatternStep;
private System.Windows.Forms.NumericUpDown numericUpDownPatterDiameter;
private System.Windows.Forms.Label labelPatternStep;

private System.Windows.Forms.Label labelPatternDiameter;

private System.Windows.Forms.Label labelPatternStartAngle;

private System.Windows.Forms.NumericUpDown numericUpDownPatternSpeed;
private System.Windows.Forms.Label labelPatterSpeed;

private System.Windows.Forms.GroupBox groupBoxRowControl;

private System.Windows.Forms.CheckBox checkBoxEnableRow1;

private System.Windows.Forms.CheckBox checkBoxEnableRow4;

private System.Windows.Forms.CheckBox checkBoxEnableRow2;

private System.Windows.Forms.CheckBox checkBoxEnableRows3;

private System.Windows.Forms.NumericUpDown numericUpDownRow4Distance;
private System.Windows.Forms.NumericUpDown numericUpDownRow3Distance;
private System.Windows.Forms.NumericUpDown numericUpDownRow2Distance;
private System.Windows.Forms.NumericUpDown numericUpDownRow1Distance;
private System.Windows.Forms.Label labelDistances;

private System.Windows.Forms.GroupBox groupBoxCommunication;

private System.Windows.Forms.NumericUpDown numericUpDownDeltaTheta;
private System.Windows.Forms.Label labelPatternDeltaTheta;

private System.Windows.Forms.PictureBox pictureBoxPatternSample;

private System.Windows.Forms.NumericUpDown numericUpDownPatternStartAngle;
private System.Windows.Forms.GroupBox groupBoxCoordinates;

private System.Windows.Forms.Label labelZ;

private System.Windows.Forms.Label label Y;

private System.Windows.Forms.Label labelX;

private System.Windows.Forms.PictureBox pictureBoxUrPlatform;

private System.Windows.Forms.NumericUpDown numericUpDownBaseY Coordinate;
private System.Windows.Forms.Label labelBaseY;

private System.Windows.Forms.NumericUpDown numericUpDownBaseXCoordinate;
private System.Windows.Forms.Label labelBaseX;

private System.Windows.Forms.Label labelUrPlatformMap;

private System.Windows.Forms.Button buttonRunPattern;

private System.Windows.Forms.NumericUpDown numericUpDownTravelSpeed;
private System.Windows.Forms.Label label TravelSpeed;

private System.Windows.Forms.Button buttonTransportationMode;

private System.Windows.Forms.TextBox textBoxIpAddress;

private System.Windows.Forms.Label labellpAddress;

private System.Windows.Forms.Button buttonHomeMode;

private System.Windows.Forms.Button buttonStop;

private System.Windows.Forms.Label labelScale;

private System.Windows.Forms.Button buttonReset;

private System.Windows.Forms.NumericUpDown numericUpDownWeedColumns;
private System.Windows.Forms.Label labelWeedColumns;

private System.Windows.Forms.GroupBox groupBoxColumnControl;

private System.Windows.Forms.NumericUpDown numericUpDownWeedInterval;
private System.Windows.Forms.Label labelWeedInterval;

private System.Windows.Forms.Label labelPatternType;

private System.Windows.Forms.ComboBox comboBoxPatternType;

private System.Windows.Forms.CheckBox checkBoxTakePhotos;

private System.Windows.Forms.FolderBrowserDialog folderBrowserDialog;
private System.Windows.Forms.GroupBox groupBoxPhotos;



private System.Windows.Forms.Button buttonSetPhotosFolderPath;



5. pielikums

Eksperimentu stenda lietotaja saskarnes galvena loga vadibas logikas kods

using System;

using System.Collections.Generic;
using System.Data;

using System.Drawing;

using System.Drawing.Drawing2D;
using System.lO;

using System.Ling;

using System.Threading;

using System.Threading. Tasks;
using System.Windows.Forms;
using UR10.Patterns;

using static UR10.PatternDriver;

namespace UR10

public partial class FormMain : Form, 1Ur100ut, IPatternDriverOut, ITcpServerOut
{

private IConnection connection = new Connection();

private IPatternDriver patternDriver;

private ISpiralBuilder spiralBuilder = new SpiralBuilder();

private 1ZigZagBuilder zigZagBuilder = new ZigZagBuilder();

private 1Ur10StreamDecoder decoder;

private ITcpServer tcpServer;

private double headXCoodrinatelnPixels = 0;
private double headY CoordinatelnPixels = 0;

private float k = 3;

private float scale = 10;

private int baseEllipseSize = 20;
private int headPointerSize = 6;

private Rectangle box1;
private Rectangle box2;

private List<PointF[]> executedPatternCurves = new List<PointF[]>();
public FormMain()
InitializeComponent();

box1 = new Rectangle((int)(50 / k), (int)(990 / k), (int)((float)Properties.Settings.Default.BoxLength / k), (int)(150 / k));
box2 = new Rectangle((int)(50 / k), (int)(720 / k), (int)((float)Properties.Settings.Default.BoxLength / k), (int)(150 / k));

try

{
checkBoxEnableRow1.Checked = Properties.Settings.Default. Row1Enabled;
checkBoxEnableRow2.Checked = Properties.Settings.Default. Row2Enabled;
checkBoxEnableRow3.Checked = Properties.Settings.Default. Row3Enabled;
checkBoxEnableRow4.Checked = Properties.Settings.Default. Row4Enabled;

numericUpDownRow1Distance.Value = Properties.Settings.Default.Row1Distance;
numericUpDownRow2Distance.Value = Properties.Settings.Default. Row2Distance;
numericUpDownRow3Distance.Value = Properties.Settings.Default. Row3Distance;
numericUpDownRow4Distance.Value = Properties.Settings.Default. Row4Distance;

numericUpDownWeedColumns.Value = Properties.Settings.Default. WeedColumns;
numericUpDownWeed Interval.Value = Properties.Settings.Default. WeedInterval;

if(Directory.Exists(Properties.Settings.Default.PhotosFolderPath))

folderBrowserDialog.SelectedPath = Properties.Settings.Default.PhotosFolderPath;
}



else
if(DialogResult.OK == folderBrowserDialog.ShowDialog())

Properties.Settings.Default.PhotosFolderPath = folderBrowserDialog.SelectedPath;
Properties.Settings.Default.Save();

}
}

catch (Exception exc)

MessageBox.Show(exc.ToString(), "Error”, MessageBoxButtons.OK, MessageBoxIcon.Error);

}

labelScale.Text = $"Scale 1:{scale}";
}

public void CommandFinished()
if (patternDriver != null)

patternDriver.CommandFinished();

}
}

public void PatternCompleted()

SetControlModeButtonsState(true);
}

public void EmergencyStopStatusReceived(bool status)
if (patternDriver != null)

patternDriver.EmergensyStopStatusReceived(status);

}
}

public void SendLogMessage(string message)

{

LogMessage(message);

public void CoordinatesReceived(double x, double y, double z, double rX, double rY, double rzZ)
{
headXCoodrinatelnPixels = (-x + (double)Properties.Settings.Default.BaseXCoordinate) / k;
headYCoordinatelnPixels = (-y + (double)Properties.Settings.Default.BaseY Coordinate) / k;

if(patternDriver != null)
{
executedPatternCurves = patternDriver.GetExecutedPatterns().Select(p = p.Select(point = new
PointF(pictureBoxUrPlatform.Width - (-point.X * 1000 + (float)Properties.Settings.Default.BaseXCoordinate) / k, (-point.Y * 1000 +
(float)Properties.Settings.Default.BaseY Coordinate) / k)). ToArray()). ToList();
patternDriver.UpdateCartesianData((float)x / 1000, (float)y / 1000, (float)z / 1000, (float)rX, (float)rY, (float)rZ);
}

Invoke((MethodInvoker)delegate
{

labelX.Text = $"X = {Math.Round(x, 2)}mm";
labelY.Text = $"Y = {Math.Round(y, 2)}mm";
labelZ.Text = $"Z = {Math.Round(z, 2)}mm";
pictureBoxUrPlatform.Refresh();
}
)i
}

private void tabControl_Selecting(object sender, TabControlCancelEventArgs e)

if(e. TabPage.Text == "Admin")



LogMessage("Admin panel access attempt");

FormAdminPasswordPrompt formAdminPasswordPrompt = new FormAdminPasswordPrompt();
e.Cancel = DialogResult.OK != formAdminPasswordPrompt.ShowDialog();

if(e.Cancel)

{

LogMessage("Admin panel access denied");
else

LogMessage("Admin panel access granted");

}
}

private void buttonConnect_Click(object sender, EventArgs e)
LogMessage("Connecting to UR10. Please wait.");
Task.Factory.StartNew(() =>

(bool isConnected, string exception) = connection.ConnectToUr10();

if (isConnected)

{
LogMessage("Connected");

LogMessage("Stoping controller program...");
connection.SendServiceMessage("'stop");
LogMessage("Program stopped");

LogMessage("Turning on robot...");
connection.SendServiceMessage("power on");
LogMessage(""Power is on");

LogMessage("Releasing brakes...");
connection.SendServiceMessage("brake release™);
LogMessage("Brakes released");

Stream stream = connection.GetStream();

decoder = new Ur10StreamDecoder(this);
Task.Factory.StartNew(() => decoder.StartDecoder(stream));

tcpServer = new TcpServer(this);
Task.Factory.StartNew(() => tcpServer.StartTcpServer());

LogMessage("Starting controller program...");
connection.SendServiceMessage("play");
LogMessage("Program started");

LogMessage("Waiting for TCP client");
tepServer.WaitForTepClient();

Invoke((MethodInvoker)delegate

{
buttonConnect.Enabled = !isConnected;
buttonDisconnect.Enabled = isConnected;
buttonRunPattern.Enabled = isConnected;
buttonTransportationMode.Enabled = isConnected;
buttonHomeMode.Enabled = isConnected,;
buttonStop.Enabled = isConnected;

bk

LogMessage("TCP client connected");

patternDriver = new PatternDriver(tcpServer, this);
LogMessage("Turning digital and analog outputs off");

patternDriver. TurnOffAll();
patternDriver.SetPatternSpeed((float)Properties.Settings.Default.PatternSpeed / 1000);



}

else
LogMessage(exception);

bl
}

private void buttonDisconnect_Click(object sender, EventArgs e)
LogMessage("Disconnecting from UR10. Please wait.");
Task.Factory.StartNew(() => tcpServer.StopTcpServer());

Task.Factory.StartNew(() => decoder.StopDecoder());
Thread.Sleep(1000);

Task.Factory.StartNew(() =>
(bool isDisconnected, string exception) = connection.DisconnectFromUr10();
Invoke((MethodInvoker)delegate

buttonConnect.Enabled = isDisconnected;
buttonDisconnect.Enabled = lisDisconnected;
buttonRunPattern.Enabled = lisDisconnected;
buttonTransportationMode.Enabled = lisDisconnected;
buttonHomeMode.Enabled = lisDisconnected;
buttonStop.Enabled = lisDisconnected;

ok
if (isDisconnected)
LogMessage("'Disconnected™);
else
LogMessage(exception);

bk
}

private void LogMessage(string message)
Invoke((MethodInvoker)delegate

listBoxConsole.ltems.Insert(0, $"{DateTime.Now.ToLocalTime()}: {message}");
}
)i
}

private void tabPageAdmin_Enter(object sender, EventArgs e)

Task.Factory.StartNew(() => ReadSettings());
}

private void ReadSettings()

{
try

Invoke((MethodInvoker)delegate

numericUpDownPatternStartAngle.Value = Properties.Settings.Default.PatternStartAngle;
numericUpDownPatterDiameter.Value = Properties.Settings.Default.PatternDiameter;
numericUpDownPatternStep.Value = Properties.Settings.Default.PatternStep;
numericUpDownPatternSpeed.Value = Properties.Settings.Default.PatternSpeed;
numericUpDownDeltaTheta.Value = Properties.Settings.Default.PatternDeltaTheta;
numericUpDownBaseXCoordinate.Value = Properties.Settings.Default. BaseXCoordinate;
numericUpDownBaseY Coordinate.Value = Properties.Settings.Default.BaseY Coordinate;
numericUpDownTravelSpeed.Value = Properties.Settings.Default. TravelSpeed;



textBoxIpAddress. Text = Properties.Settings.Default.IpAddress;
numericUpDownWeedInterval.Value = Properties.Settings.Default. Weed Interval,
comboBoxPatternType.SelectedIndex = Properties.Settings.Default.PatternType;
checkBoxTakePhotos.Checked = Properties.Settings.Default. TakePhotos;

b
catch(Exception exc)

MessageBox.Show(exc.ToString(), "Error”, MessageBoxButtons.OK, MessageBoxIcon.Error);

}
}

private void numericUpDownPatterDiameter_ValueChanged(object sender, EventArgs e)

{

Properties.Settings.Default.PatternDiameter = numericUpDownPatterDiameter.Value;
Properties.Settings.Default.Save();
pictureBoxPatternSample.Refresh();

}

private void numericUpDownPatternStep_ValueChanged(object sender, EventArgs €)

Properties.Settings.Default.PatternStep = numericUpDownPatternStep.Value;
Properties.Settings.Default.Save();
pictureBoxPatternSample.Refresh();

}
private void numericUpDownPatternSpeed_ValueChanged(object sender, EventArgs €)
{

Properties.Settings.Default.PatternSpeed = numericUpDownPatternSpeed.Value;
Properties.Settings.Default.Save();

if(patternDriver != null)

patternDriver.SetPatternSpeed((float)numericUpDownPatternSpeed.Value / 1000);

}
}

private void checkBoxEnableRowl_CheckedChanged(object sender, EventArgs e)

Properties.Settings.Default.RowlEnabled = checkBoxEnableRow1.Checked;
Properties.Settings.Default.Save();

pictureBoxUrPlatform.Refresh();

SetPatternModeButtonsState(checkBoxEnableRow1.Checked [I checkBoxEnableRow2.Checked
checkBoxEnableRow3.Checked || checkBoxEnableRow4.Checked || Properties.Settings.Default. TakePhotos);
}
private void checkBoxEnableRow2_CheckedChanged(object sender, EventArgs €)
{

Properties.Settings.Default.Row2Enabled = checkBoxEnableRow2.Checked;
Properties.Settings.Default.Save();

pictureBoxUrPlatform.Refresh();
SetPatternModeButtonsState(checkBoxEnableRow1.Checked [I checkBoxEnableRow2.Checked
checkBoxEnableRow3.Checked || checkBoxEnableRow4.Checked || Properties.Settings.Default. TakePhotos);

private void checkBoxEnableRow3_CheckedChanged(object sender, EventArgs e)
{
Properties.Settings.Default.Row3Enabled = checkBoxEnableRow3.Checked;
Properties.Settings.Default.Save();

pictureBoxUrPlatform.Refresh();
SetPatternModeButtonsState(checkBoxEnableRow1.Checked [I checkBoxEnableRow2.Checked
checkBoxEnableRow3.Checked || checkBoxEnableRow4.Checked || Properties.Settings.Default. TakePhotos);

private void checkBoxEnableRow4_CheckedChanged(object sender, EventArgs €)

{
Properties.Settings.Default. Row4Enabled = checkBoxEnableRow4.Checked;



Properties.Settings.Default.Save();

pictureBoxUrPlatform.Refresh();
SetPatternModeButtonsState(checkBoxEnableRow1.Checked I checkBoxEnableRow2.Checked I
checkBoxEnableRow3.Checked || checkBoxEnableRow4.Checked || Properties.Settings.Default. TakePhotos);
}

private void numericUpDownRow1Distance_ValueChanged(object sender, EventArgs €)
{
Properties.Settings.Default.Row1Distance = numericUpDownRow1Distance.Value;
Properties.Settings.Default.Save();

}

private void numericUpDownRow?2Distance_ValueChanged(object sender, EventArgs €)
{
Properties.Settings.Default.Row2Distance = numericUpDownRow2Distance.Value;
Properties.Settings.Default.Save();

}

private void numericUpDownRow3Distance_ValueChanged(object sender, EventArgs €)

Properties.Settings.Default.Row3Distance = numericUpDownRow3Distance.Value;
Properties.Settings.Default.Save();

}

private void numericUpDownRow4Distance_ValueChanged(object sender, EventArgs e)
{
Properties.Settings.Default. Row4Distance = numericUpDownRow4Distance.Value;
Properties.Settings.Default.Save();

}

private void numericUpDownDeltaTheta_ValueChanged(object sender, EventArgs e)
{
Properties.Settings.Default.PatternDeltaTheta = numericUpDownDeltaTheta.Value;
Properties.Settings.Default.Save();
pictureBoxPatternSample.Refresh();

}

private void numericUpDownPatternStartAngle_ValueChanged(object sender, EventArgs €)
{
Properties.Settings.Default.PatternStartAngle = numericUpDownPatternStartAngle.Value;
Properties.Settings.Default.Save();
pictureBoxPatternSample.Refresh();

}

private void NumericUpDownBaseXCoordinate_ValueChanged(object sender, EventArgs €)

{
Properties.Settings.Default.BaseXCoordinate = numericUpDownBaseXCoordinate.Value;
Properties.Settings.Default.Save();

}
private void NumericUpDownBaseY Coordinate_ValueChanged(object sender, EventArgs e)

Properties.Settings.Default.BaseY Coordinate = numericUpDownBaseY Coordinate.Value;
Properties.Settings.Default.Save();

}

private void PictureBoxUrPlatform_Paint(object sender, PaintEventArgs e)

{
e.Graphics.Clear(pictureBoxUrPlatform.BackColor = Color.White);
e.Graphics.SmoothingMode = SmoothingMode.AntiAlias;

e.Graphics.FillEllipse(Brushes.SkyBlue, pictureBoxUrPlatform.Width - (float)Properties.Settings.Default.BaseXCoordinate / k
- baseEllipseSize/2, (float)Properties.Settings.Default.BaseY Coordinate / k - baseEllipseSize/2, baseEllipseSize, baseEllipseSize);

e.Graphics.FillEllipse(Brushes.Blue, pictureBoxUrPlatform.Width - (float)headXCoodrinatelnPixels - headPointerSize/2,
(float)(headY CoordinatelnPixels - headPointerSize/2), headPointerSize, headPointerSize);

for(int x = 0; x < executedPatternCurves.Count; x++)

if (executedPatternCurves[x].Length > 2)



e.Graphics.DrawLines(Pens.Blue, executedPatternCurves[x]);
}
}

if(Properties.Settings.Default. Row1Enabled || Properties.Settings.Default.Row2Enabled)

e.Graphics.DrawRectangle(Pens.OrangeRed, box1);
}

if (Properties.Settings.Default.Row3Enabled || Properties.Settings.Default. Row4Enabled)

e.Graphics.DrawRectangle(Pens.OrangeRed, box2);
}
}

/ICode from http://csharphelper.com/blog/2018/10/draw-an-archimedes-spiral-in-c/
private void pictureBoxPatternSample_Paint(object sender, PaintEventArgs €)

e.Graphics.Clear(pictureBoxPatternSample.BackColor = Color.White);
e.Graphics.SmoothingMode = SmoothingMode.AntiAlias;

try

float a = (float)Properties.Settings. Default.PatternStep / 1000 * scale;
float startAngle = (float)Properties.Settings.Default.PatternStartAngle / 57.3F;

/I Center point.

PointF center = new PointF(pictureBoxPatternSample.ClientSize.Width / 2, pictureBoxPatternSample.ClientSize.Height / 2);

PointF  centerinMm = new  PointF(pictureBoxPatternSample.ClientSize Width / 2 * 'k / 1000,
pictureBoxPatternSample.ClientSize.Height / 2 * k / 1000);

/I Draw axes.

e.Graphics.DrawLine(Pens.Black, center.X, 0, center.X, pictureBoxPatternSample.ClientSize.Height);

e.Graphics.DrawLine(Pens.Black, 0, center.Y, pictureBoxPatternSample.ClientSize.Width, center.Y);

float maxRadius = (float)Properties.Settings.Default.PatternDiameter / 1000 / 2 * scale;

List<PointF> points = new List<PointF>();

switch (Properties.Settings.Default.PatternType)

case (int)PatternType.Spiral:

points =  spiralBuilder.GetSpiralPoints(centerinMm,  a,  startAngle, maxRadius).Select(p => new
PointF(pictureBoxPatternSample.ClientSize.Width - p.X * 1000 / 3, p.Y * 1000 / 3)).ToList();
break;

case (int)PatternType.ZigZag:
points = zigZagBuilder.GetZigZagPoints(centerInMm, a, maxRadius * 2).Select(p => new PointF(p.X * 1000/ 3, p.Y *
1000 / 3)).ToList();
break;

}
e.Graphics.DrawLines(Pens.Red, points. ToArray());
catch (Exception ex)
MessageBox.Show(ex.Message);
}
}
private void ButtonRunPattern_Click(object sender, EventArgs €)
Task.Factory.StartNew(() => patternDriver.RunConfiguredPattern());
SetControlModeButtonsState(false);
}
private void SetControlModeButtonsState(bool enabled)

Invoke((MethodInvoker)delegate



SetPatternModeButtonsState(enabled);
SetTransportationModeButtonsState(enabled);

b
}

private void SetTransportationModeButtonsState(bool enabled)
Invoke((MethodInvoker)delegate

buttonTransportationMode.Enabled = enabled;
buttonHomeMode.Enabled = enabled;

bl
}

private void SetPatternModeButtonsState(bool enabled)
if (this.Handle != null && patternDriver != null)
Invoke((MethodInvoker)delegate

buttonRunPattern.Enabled = enabled;
H
}
}

private void NumericUpDownTravelSpeed_ValueChanged(object sender, EventArgs €)
{
Properties.Settings.Default. TravelSpeed = numericUpDownTravelSpeed.Value;
Properties.Settings.Default.Save();

}

private void ButtonTransportationMode_Click(object sender, EventArgs e)

LogMessage(""Transportation mode initiated");
Task.Factory.StartNew(() => patternDriver.RunTransportationModePattern());
SetControlModeButtonsState(false);

}

private void TextBoxIpAddress_Leave(object sender, EventArgs e)
{
Properties.Settings.Default.IpAddress = textBoxIpAddress. Text;
Properties.Settings.Default.Save();
}

private void ButtonHomeMode_Click(object sender, EventArgs e)
LogMessage("Home mode initiated");

Task.Factory.StartNew(() => patternDriver.RunHomeModePattern());
SetControlModeButtonsState(false);

}

private void ButtonStop_Click(object sender, EventArgs e)

{
LogMessage("Stop All initiated");
Task.Factory.StartNew(() => patternDriver.StopAll());
buttonRunPattern.Enabled = true;
buttonTransportationMode.Enabled = true;
buttonHomeMode.Enabled = true;

}

private void buttonReset_Click(object sender, EventArgs e)

Properties.Settings.Default.Reset();
ReadSettings();

private void numericUpDownWeedColumns_Validating(object sender, System.ComponentModel.CancelEventArgs e)

{

if (numericUpDownWeedColumns.Value * numericUpDownWeedInterval.Value > Properties.Settings.Default.BoxLength)



MessageBox.Show($"Multiplication of Weed columns and Interval must not exceed weed box length:
{Properties.Settings.Default.BoxLength}", "Warning", MessageBoxButtons.OK, MessageBoxIcon.Warning);
e.Cancel = true;

}

else

Properties.Settings.Default. WeedColumns = numericUpDownWeedColumns.Value;
Properties.Settings.Default.Save();
}
}

private void numericUpDownWeedInterval_Validating(object sender, System.ComponentModel.CancelEventArgs e)

if (numericUpDownWeedColumns.Value * numericUpDownWeedInterval.Value > Properties.Settings.Default.BoxLength)
{
MessageBox.Show($"Multiplication of Weed columns and Interval must not exceed weed box length:
{Properties.Settings.Default.BoxLength}", "Warning", MessageBoxButtons.OK, MessageBoxIcon.Warning);
e.Cancel = true;

}

else

Properties.Settings.Default. WeedInterval = numericUpDownWeedInterval.Value;
Properties.Settings.Default.Save();
}
}

private void checkBoxTakePhotos_CheckedChanged(object sender, EventArgs e)

{
Properties.Settings.Default. TakePhotos = checkBoxTakePhotos.Checked;

Properties.Settings.Default.Save();

SetPatternModeButtonsState(checkBoxTakePhotos.Checked);
}

private void comboBoxPatternType_SelectedIndexChanged(object sender, EventArgs e)
{
Properties.Settings.Default.PatternType = comboBoxPatternType.SelectedIndex;
Properties.Settings.Default.Save();

if(comboBoxPatternType.SelectedIndex == (int)PatternType.Spiral)
{
numericUpDownPatternStartAngle.Enabled = true;
numericUpDownDeltaTheta.Enabled = true;
}
else

{

numericUpDownPatternStartAngle.Enabled = false;
numericUpDownDeltaTheta.Enabled = false;

}

pictureBoxPatternSample.Refresh();

}

private void buttonSetPhotosFolderPath_Click(object sender, EventArgs e)
if (DialogResult.OK == folderBrowserDialog.ShowDialog())

Properties.Settings.Default.PhotosFolderPath = folderBrowserDialog.SelectedPath;
Properties.Settings.Default.Save();
}
}
}
}



6. pielikums

Eksperimentu stenda datorprogrammas TCP servera kods

using System;

using System.Collections.Generic;
using System.Diagnostics;

using System.Ling;

using System.Net;

using System.Net.Sockets;

using System.Text;

using System.Threading;

using System.Threading.Tasks;

namespace UR10

public interface 1TcpServerOut

void CommandFinished();

}

public interface ITcpServer
{
void StartTcpServer();
void StopTcpServer();
void SendMoveP(float[] position, float speed);
void SendDigitalOutOn();
void SendDigitalOutOff();
void SendAnalogOutOn(float voltage);
void SendAnalogOutOff();
void SendStopL();
void WaitForTcpClient();
void SendMovel (float[] position, float speed);
void StorePositionPoint(float[] position);
void ExecuteStoredMoveP();
void ExecuteStoredMoveL();
void SetPatternSpeed(float speed);

}
class TcpServer : ITcpServer

{

bool stopServer = false;

TcpListener server = new TcpListener(IPAddress.Any, 888);
NetworkStream stream;

ITcpServerOut serverUser;

TcpClient client;

public TcpServer(ITcpServerOut serverUser)

this.serverUser = serverUser;

}

public void StartTcpServer()
server.Start();
while(!stopServer)

client = server.AcceptTcpClient();
stream = client.GetStream();

while (client.Connected)

byte[] arrayBytesRequest = new byte[client.Available];

int nRead = stream.Read(arrayBytesRequest, 0, arrayBytesRequest.Length);



if (NRead > 0)
{
string message = Encoding.ASCII.GetString(arrayBytesRequest);
if(message == "command_finished")
serverUser.CommandFinished();
}
}
else
if (client. Available == 0)
stream.Close();
}
Thread.Sleep(1);

Thread.Sleep(1);

}
public void WaitForTcpClient()
while(client == null)
Thread.Sleep(1000);

}

public void StopTcpServer()
{

stopServer = false;
server.Stop();

public void SendMoveP(float[] position, float speed)

byte[] data = Encoding.ASCII.GetBytes($" ({(float)CommandType.MoveP},{string.Join(",", position)},{speed})\n");
stream.Write(data, 0, data.Length);

}
public void SendMoveL (float[] position, float speed)

byte[] data = Encoding.ASCII.GetBytes($"({(float)CommandType.MoveL},{string.Join(",", position)},{speed})\n");
stream.Write(data, 0, data.Length);

}
public void SendDigitalOutOn()

byte[] data = Encoding.ASCII.GetBytes($"({(float)CommandType.DigitalOut_0},1)\n");
stream.Write(data, 0, data.Length);

}
public void SendDigitalOutOff()

byte[] data = Encoding.ASCII.GetBytes($"({(float) CommandType.DigitalOut_0},0)\n");
stream.Write(data, 0, data.Length);

}
public void SendAnalogOutOn(float voltage)

byte[] data = Encoding.ASCII.GetBytes($"({(float)CommandType.AnalogOut_0},{voltage * 0.1})\n");
stream.Write(data, 0, data.Length);

}
public void SendAnalogOutOff()



byte[] data = Encoding.ASCII.GetBytes($"({(float) CommandType.AnalogOut_0},0)\n");
stream.Write(data, 0, data.Length);

}
public void SendStopL()

byte[] data = Encoding.ASCII.GetBytes($" ({(float) CommandType.StopL})\n");
stream.Write(data, 0, data.Length);

}

public void StorePositionPoint(float[] position)

byte[] data = Encoding.ASCII.GetBytes($" ({(float) CommandType.StorePositionPoint},{string.Join(",", position)})\n");
stream.Write(data, 0, data.Length);

}

public void ExecuteStoredMoveP()

byte[] data = Encoding.ASCII.GetBytes($" ({(float)CommandType.ExecuteStoredMoveP})\n");
stream.Write(data, 0, data.Length);

}

public void ExecuteStoredMoveL ()

byte[] data = Encoding.ASCII.GetBytes($" ({(float) CommandType.ExecuteStoredMoveL})\n");
stream.Write(data, 0, data.Length);
}

public void SetPatternSpeed(float speed)

byte[] data = Encoding.ASCII.GetBytes($" ({(float) CommandType.SetPatternSpeed},{speed})\n");
stream.Write(data, 0, data.Length);
}

private enum CommandType
{
MoveP,
DigitalOut_0,
AnalogOut_0,
StopL,
Movel,
StorePositionPoint,
ExecuteStoredMoveP,
SetPatternSpeed,
ExecuteStoredMoveL



7. pielikums

Eksperimentu stenda zig-zag $Sablona koordinatu punktu biivésanas kods

using System;
using System.Collections.Generic;
using System.Drawing;
using System.Ling;
using System.Text;
using System.Threading.Tasks;
namespace UR10.Patterns
{
public interface 1ZigZagBuilder
{
List<PointF> GetZigZagPoints(PointF center, float step, float maxWidth);
}
class ZigZagBuilder: 1ZigZagBuilder
public List<PointF> GetZigZagPoints(PointF center, float step, float maxWidth)
{
float startX = center.X - maxWidth / 2;
float startY = center.Y - maxWidth / 2;
float endY = startY + maxWidth;
float columns = maxWidth / step;
List<PointF> zigZagPoints = new List<PointF>();
for(int g = 0; g <= columns; g++)
float nextX = startX + q * step;

zigZagPoints.Add( new PointF(nextX, startY));
zigZagPoints.Add(new PointF(nextX, endY));

return zigZagPoints;

}



8. pielikums

Eksperimentu stenda spirales Sablona koordinatu punktu biivésanas kods

using System;
using System.Collections.Generic;
using System.Drawing;

namespace UR10.Patterns

{
public interface ISpiralBuilder

List<PointF> GetSpiralPoints(PointF center, float a, float angleOffset, float maxRadius);
}

/ICode from http://csharphelper.com/blog/2018/10/draw-an-archimedes-spiral-in-c/
class SpiralBuilder : ISpiralBuilder

/I Return points that define a spiral.
public List<PointF> GetSpiralPoints(PointF center, float a, float angleOffset, float maxRadius)
{
/I Get the points.
List<PointF> points = new List<PointF>();
float dtheta = (float)((double)Properties.Settings.Default.PatternDeltaTheta * Math.PI / 180);
for (float theta = 0; ; theta += dtheta)
{
/I Calculate r.
float r = a * theta;

/I Convert to Cartesian coordinates.
float x, y;
PolarToCartesian(r, theta + angleOffset, out x, out y);

/I Center.
X += center.X;
y +=center.Y;

/I Create the point.
points.Add(new PointF((float)x, (float)y));

/I 1f we have gone far enough, stop.
if (r >= maxRadius) break;

}

return points;

}

/I Convert polar coordinates into Cartesian coordinates.
private void PolarToCartesian(float r, float theta, out float x, out float y)

x = (float)(r * Math.Cos(theta));
y = (float)(r * Math.Sin(theta));
}
}
}



Eksperimentu stenda Sablonu parvaldnieka kods

using System;
using System.Collections.Generic;

using System.Drawing;

using System.Threading;
using UR10.Patterns;

namespace UR10

public interface IPatternDriverOut

void SendLogMessage(string message);
void PatternCompleted();
}

public interface IPatternDriver
{
void RunConfiguredPattern();
void EmergensyStopStatusReceived(bool status);
void TurnOffAll();
List<List<PointF>> GetExecutedPatterns();
void RunTransportationModePattern();
void RunHomeModePattern();
void StopAll();

void UpdateCartesianData(float x, float y, float z, float rX, float rY, float rZ);

void CommandFinished();
void SetPatternSpeed(float speed);

}

public class PatternDriver : IPatternDriver
{
private const float OutputVoltage = 10;
private List<List<PointF>> executedPatterns = new List<List<PointF>>();

private float actualX;
private float actual Y;
private float actualZ;

private float actualRX;
private float actualRY;
private float actualRZ;

private const float HomeX = 0.16F;
private const float HomeY = -0.22F;
private const float HomeZ = 0.4F;

private const float TransportationX = -0.43F;
private const float TransportationY = -0.18F;
private const float TransportationZ = 0.4F;

/ldarba virsmas koordinates pret bazi
IIxy xy
/01 11
//00 10

private const float ZMin = 0.4F;
private const float ZMax = 0.6F;

private const float X00 = 0.26F;
private const float Y00 = -0.18F;

private const float X10 = -0.6F;

9. pielikums



private const float Y01 = -0.9F;

private const float xOffset = 0.04F;

private bool emergencyStoped = false;

private bool stopAll = false;

private IPatternDriverOut patternDriverUser;

private ISpiralBuilder spiralBuilder = new SpiralBuilder();
private 1ZigZagBuilder zigZagBuilder = new ZigZagBuilder();
private IPhotoCapturer photoCapturer = new PhotoCapturer();
private IAnnotationParser annotationParser = new AnnotationParser();
private ITcpServer tcpServer;

private bool commandFinished = false;

private bool executingPattern = false;

private List<string> sharedFileName = null;
public PatternDriver(ITcpServer tcpServer, IPatternDriverOut patternDriverUser)

this.tcpServer = tcpServer;
this.patternDriverUser = patternDriverUser;

}

public void CommandFinished()

{ commandFinished = true;

}

public void EmergensyStopStatusReceived(bool status)
: emergencyStoped = status;

public void UpdateCartesianData(float x, float y, float z, float rX, float rY, float rz)
{

actualX = x;

actualY =vy;

actualZ = z;

actualRX = ConvertToDegrees(rX);
actualRY = ConvertToDegrees(rY);
actualRZ = ConvertToDegrees(rZ);

if(executingPattern)

executedPatterns[executedPatterns.Count - 1].Add(new PointF(actualX, actualY));

}
}

public void StopAll()

stopAll = true;
tcpServer.SendStopL();
TurnOffAll();

}

public void RunConfiguredPattern()

if (!Properties.Settings.Default. RowlEnabled &&
IProperties.Settings.Default. Row2Enabled &&
IProperties.Settings.Default. Row3Enabled &&
IProperties.Settings.Default. Row4Enabled &&
IProperties.Settings.Default. TakePhotos)

{

return;

}

executedPatterns.Clear();

try



CapturePhotos();

if(Properties.Settings.Default. TakePhotos)

List<BoundingBox> detectedWeedBoundingBoxes = annotationParser.ParseAnnotations(sharedFileName);
patternDriverUser.SendLogMessage($"Annotation parser retrieved {detectedWeedBoundingBoxes.Count} weed bounding

boxes");

tcpServer.SendDigitalOutOn();
WaitTillCommandFinished();

for (int box = 0; box < detectedWeedBoundingBoxes.Count; box++)
patternDriverUser.SendLogMessage($"Processing box No {box}...");
switch (Properties.Settings.Default.PatternType)

case (int)PatternType.Spiral:
patternDriverUser.SendLogMessage($"Single spiral pattern is not implemented for box processing.");

break;

case (int)PatternType.ZigZag:
RunZigZagPatternSingle(detectedWeedBoundingBoxes[box]);

break;

}
}
}

else

{
tcpServer.SendDigitalOutOn();

WaitTillCommandFinished();
if (Properties.Settings.Default.Row1Enabled)
switch (Properties.Settings.Default.PatternType)

case (int)PatternType.Spiral:
RunSpiralPattern((float)Properties.Settings.Default.Row1Distance,

(float)Properties.Settings.Default.\WeedInterval / 1000);
break;

case (int)PatternType.ZigZag:
RunzigZagPattern((float)Properties.Settings.Default. RowlDistance,

(float)Properties.Settings.Default. WeedInterval / 1000);
break;
}

}
if (Properties.Settings.Default. Row2Enabled)

switch (Properties.Settings.Default.Pattern Type)

case (int)PatternType.Spiral:
RunSpiralPattern((float)Properties.Settings.Default.Row2Distance,

(float)Properties.Settings.Default. WeedInterval / 1000);
break;

case (int)PatternType.ZigZag:

RunzigZagPattern((float)Properties.Settings.Default. Row2Distance,
(float)Properties.Settings.Default. WeedInterval / 1000);

break;
}
}
if (Properties.Settings.Default. Row3Enabled)

switch (Properties.Settings.Default.PatternType)



case (int)PatternType.Spiral:
RunSpiralPattern((float)Properties.Settings.Default.Row3Distance,
(float)Properties.Settings.Default. Weed|Interval / 1000);
break;

case (int)PatternType.ZigZag:
RunzigZagPattern((float)Properties.Settings.Default. Row3Distance,
(float)Properties.Settings.Default. WeedInterval / 1000);
break;
}

}
if (Properties.Settings.Default. Row4Enabled)

switch (Properties.Settings.Default.PatternType)

case (int)PatternType.Spiral:
RunSpiralPattern((float)Properties.Settings.Default. Row4Distance,
(float)Properties.Settings.Default. WeedInterval / 1000);
break;

case (int)PatternType.ZigZag:
RunZigZagPattern((float)Properties.Settings.Default. Row4Distance,

(float)Properties.Settings.Default. WeedInterval / 1000);
break;
}

}
}

tcpServer.SendDigital OutOff();
WaitTillCommandFinished();

//CapturePhotos();
RunHomeModePattern();

catch (Exception e)

patternDriverUser.SendLogMessage("'System exception. Executing emergency Laser turn off and Go home commands");

TurnOffAll();
RunHomeModePattern();

}

}

public void TurnOffAll()

{
tcpServer.SendDigital OutOff();
WaitTillCommandFinished();
tepServer.SendAnalogOutOff();
WaitTillCommandFinished();

}

public List<List<PointF>> GetExecutedPatterns()

{ return executedPatterns;

}

public void RunTransportationModePattern()

{ string error = SendMoveLCommand(TransportationX,

Properties.Settings.Default. TravelSpeed / 1000, 180, 0, 0);
if (string.IsNullOrEmpty(error))
WaitTillCommandFinished();

patternDriverUser.SendLogMessage("*Transportation mode enabled");
patternDriverUser.PatternCompleted();

}

else

{

TransportationY,

TransportationZ,



patternDriverUser.SendLogMessage(error);

}
}

public void RunHomeModePattern()

{
string error = SendMoveLCommand(HomeX, HomeY, HomeZ, Properties.Settings.Default. TravelSpeed / 1000, 180, 0, 0);

if (string.IsNullOrEmpty(error))
WaitTillCommandFinished();

patternDriverUser.SendLogMessage(*"Home mode enabled");
patternDriverUser.PatternCompleted();

}

else

patternDriverUser.SendLogMessage(error);

}
}

public void SetPatternSpeed(float speed)
{

string error = SendSetPatternSpeedCommand(speed);
if (string.IsNullOrEmpty(error))

WaitTillCommandFinished();

patternDriverUser.SendLogMessage("Pattern speed is set");

}

else

patternDriverUser.SendLogMessage(error);
}
}

public enum PatternType

{
Spiral,
ZigZag
}

private List<PointF> CalculateSpiralPattern(PointF center)
float a = (float)Properties.Settings.Default.PatternStep / 1000;
float startAngle = (float)Properties.Settings.Default.PatternStartAngle / 57.3F;
float maxRadius = (float)Properties.Settings.Default.PatternDiameter / 1000 / 2;

return spiralBuilder.GetSpiralPoints(center, a, startAngle, maxRadius);

}
private List<PointF> CalculateZigZagPattern(PointF center, float maxWidth = 0, float maxHeight = 0)

float step = (float)Properties.Settings.Default.PatternStep / 1000;
maxWidth = maxWidth == 0 ? (float)Properties.Settings.Default.PatternDiameter / 1000 : maxWidth / 1000;

return zigZagBuilder.GetZigZagPoints(center, step, maxWidth, maxHeight / 1000);

private bool RunSpiralPattern(float y, float xStep)
for (int column = 0; column < Properties.Settings.Default. WeedColumns; column++)
{ float xCenter = X00 - column * xStep - xOffset;
float yCenter =y / 1000;
bool isSpiralCenterReached = Travel ToCoordinate(new PointF(xCenter, yCenter));

if (isSpiralCenterReached)



List<PointF> points = CalculateSpiralPattern(new PointF(xCenter, yCenter));
executedPatterns.Add(new List<PointF>());
bool patternCompleted = RunPatterByPoints(points, CommandType.MoveP);

if (!patternCompleted)

return false;

}
}

else

return false;

}
}

return true;

}
private bool RunZigZagPattern(float y, float xStep)

for (int column = 0; column < Properties.Settings.Default. WeedColumns; column++)

{
float xCorner = X00 - column * xStep - xOffset + (float)Properties.Settings.Default.PatternDiameter / 2 / 1000;

float yCorner =y / 1000 + (float)Properties.Settings.Default.PatternDiameter / 2 / 1000;
bool isZigZagCornerReached = Travel ToCoordinate(new PointF(xCorner, yCorner));
if (isZigZagCornerReached)

{

List<PointF> points = CalculateZigZagPattern(
new PointF(
xCorner - (float)Properties.Settings.Default.PatternDiameter / 2 / 1000,
yCorner - (float)Properties.Settings.Default.PatternDiameter / 2/ 1000)

executedPatterns.Add(new List<PointF>());
bool patternCompleted = RunPatterByPoints(points, CommandType.MoveL);

if (\patternCompleted)

return false;

}
}

else

return false;
}
}

return true;

}

private bool RunZigZagPatternSingle(BoundingBox box)

{
float xCorner = ((float)Properties.Settings.Default.BaseXCoordinate + box.Xmin) / 1000;
float yCorner = ((float)Properties.Settings.Default.BaseY Coordinate + box.Ymin) / 1000;

bool isZigZagCornerReached = TravelToCoordinate(new PointF(xCorner, yCorner));
if (isZigZagCornerReached)

List<PointF> points = CalculateZigZagPattern(
new PointF(
xCorner - (box.Xmin - box.Xmax) / 2 / 1000,
yCorner + (box.Ymax - box.Ymin)/2/1000),
box.Xmin-box.Xmax,
box.Ymax-box.Ymin
)
executedPatterns.Add(new List<PointF>());
bool patternCompleted = RunPatterByPoints(points, CommandType.MoveL);



if (!patternCompleted)

return false;

}
}

else

return false;

}

return true;

}

private bool CapturePhotos()
if (Properties.Settings.Default. TakePhotos)

sharedFileName = new List<string>();

float x = -0.58F;
floaty = -0.72F;
float z = 0.45F;

float xStep = 0.26F;
float yStep = 0.25F;

float rX = 127;
float ry = 0;
float rZ = 127,

int maxRowlIndex = Properties.Settings.Default. Row3Enabled || Properties.Settings.Default. Row4Enabled ? 2 : 1;
int currentRowIndex = Properties.Settings.Default. Row1Enabled || Properties.Settings.Default. Row2Enabled ? 0 : 1;

for (int row = currentRowlIndex; row < maxRowIndex; row++)

for (int col = 0; col < 3; col++)

{

float xx = x + col * xStep;
float yy =y + row * yStep;

string error = SendMoveL.Command(xx, Yy, z, Properties.Settings.Default. TravelSpeed / 1000, rX, rY, rZ);
if (string.IsNullOrEmpty(error))
WaitTillCommandFinished();

patternDriverUser.SendLogMessage($"Photo position x={x} y={y} z={z} reached. Capturing photo");
(string output, string errors) = photoCapturer.CapturePhoto();

if (string.IsNullOrEmpty(errors))

{
patternDriverUser.SendLogMessage(output);

/Istring moved = photoCapturer.OrganizePhotoFiles(DateTime.Now.ToShortDateString().Replace("/", "-"));
string movedFileName = photoCapturer.OrganizePhotoFiles(Properties.Settings.Default.PhotosFolderPath, col +
row * 3);

if (movedFileName.StartsWith("Error:"))

{
patternDriverUser.SendLogMessage(movedFileName);
return false;

}

else

sharedFileName.Add(movedFileName);
}
}

else

{

patternDriverUser.SendLogMessage(errors);



return false;

}
}

else

patternDriverUser.SendLogMessage(error);
return false;

}
}
}
}

return true;

}

private bool TravelToCoordinate(PointF center)

{

patternDriverUser.SendLogMessage("Traveling to coordinate™);

string error = SendMoveLCommand(center.X, center.Y, HomeZ, Properties.Settings.Default. TravelSpeed / 1000, 180, 0, 0);
if (string.IsNullOrEmpty(error))

{ WaitTillCommandFinished();

patternDriverUser.SendLogMessage("Coordinate is reached");
return true;

}

else

patternDriverUser.SendLogMessage(error);
return false;

}
}

private bool RunPatterByPoints(List<PointF> points, CommandType type)
¢ string error = null;
patternDriverUser.SendLogMessage("Pattern started");
for (int x = 0; x < points.Count; x++)
{ error = StorePositionPoint(points[x].X, points[x].Y, ZMin, 180, 0, 0);
if (string.IsNullOrEmpty(error))
) WaitTillCommandFinished();

else

patternDriverUser.SendLogMessage(error);
return false;

}
}

tcpServer.SendAnalogOutOn(OutputVoltage);
WaitTillCommandFinished();

executingPattern = true;

if (type == CommandType.MoveP)

{ tcpServer.ExecuteStoredMoveP();
%Ise if (type == CommandType.MoveL)

tcpServer.ExecuteStoredMovel ();

}



WaitTillCommandFinished();
executingPattern = false;

tepServer.SendAnalogOutOff();
WaitTillCommandFinished();

if (string.IsNullOrEmpty(error))

patternDriverUser.SendLogMessage("'Pattern completed");

}

return true;

}

private string SendMoveLCommand(float x, float y, float z, decimal speed, float rX, float rY, float rz)
if (stopAll)
{

return "Stop™;

}

if (x <= X00 && x >= X10 && y <= Y00 && y >= Y01 && 7 >= ZMin && z <= ZMax && speed <= 0.2M)

tcpServer.SendMoveL (new float[] { %, y, z, ConvertToRadians(rX), ConvertToRadians(rY), ConvertToRadians(rZ) },
(float)speed);
return null;

}

else

return $"Bad movel command. x={x}, y={y}, z={z}, speed={speed}";
}
}

private string SendSetPatternSpeedCommand(float speed)
if (stopAll)
{

return "Stop";

}
if (speed <= 0.2F)

tcpServer.SetPatternSpeed(speed);
return null;

}

else

return $"Bad set pattern speed command. Speed={speed}";
}
}

private string SendMovePCommand(float x, float y, float z, decimal speed, float rX, float rY, float rZ)
if (stopAll)
{

return "Stop";

}

if (x <= X00 && X >= X10 && y <= Y00 && y >= YOI && 7 >= ZMin && z <= ZMax && speed <= 0.2M)

{
tcpServer.SendMoveP(new float[] { x, y, z, ConvertToRadians(rX), ConvertToRadians(rY), ConvertToRadians(rZ) },
(float)speed);
return null;

}

else
return $"Bad movep command. x={x}, y={y}, z={z}, speed={speed}";
}
}

private string StorePositionPoint(float x, float y, float z, float rX, float rY, float rZ)



if (stopAll)
{

return "Stop";

}
if (x <= X00 && x >= X10 && y <= Y00 && y >= Y01 && z >= ZMin && z <= ZMax)

tcpServer.StorePositionPoint(new float[] { X, y, z, ConvertToRadians(rX), ConvertToRadians(rY), ConvertToRadians(rZ) });
return null;

}

else

return $"Bad store movep command. x={x}, y={y}, z={z}";
}
}

private float ConvertToRadians(double angle)

return (float)(Math.P1/ 180 * angle);

private float ConvertToDegrees(double angle)

return (float)(angle * 180 / Math.PI);

private void WaitTillCommandFinished()
while (!commandFinished)
Thread.Sleep(1);

commandFinished = false;

}

private enum CommandType
{
MovelL,
MoveP
}
}
}



10. pielikums

GPS RTK eksperimeta testu Zurnalfailu saturs

krustojums ozolu osu cels.txt

16:53:36 $GNRMC,165336.00,A,5639.83144,N,02340.97291,E,0.005,,100919,,,R,V*04
16:53:36 $GNVTG,,T,,M,0.005,N,0.009,K,D*34

16:53:36 $GNGGA,165336.00,5639.83144,N,02340.97291,E,4,12,0.54,-0.5,M,23.7,M,1.0,0000*42
16:53:36 $GNGSA A,3,03,07,06,09,23,26,02,16,,,,,1.08,0.54,0.94,1*0F

16:53:36 $GNGSA A,3,80,79,69,71,87,70,,,,,,,1.08,0.54,0.94,2*00

16:53:36 $GNGSA A,3,07,12,30,19,33,27,11,,,,,,1.08,0.54,0.94,3*0C

16:53:36 $GNGSA A,3,19,22,20,07,,,,,,,,,1.08,0.54,0.94,4*0C

16:53:36 $GPGSV,3,1,10,02,31,303,34,03,22,136,45,06,40,244,40,07,34,192,36,1*6D
16:53:36 $GPGSV,3,2,10,09,81,241,54,16,24,081,34,23,60,089,49,26,23,050,44,1*66
16:53:36 $GPGSV,3,3,10,29,09,358,41,30,04,206,34,1*68

16:53:36 $GPGSV,3,1,10,02,31,303,,03,22,136,40,06,40,244,34,07,34,192,36,6*6B
16:53:36 $GPGSV,3,2,10,09,81,241,47,16,24,081,,23,60,089,,26,23,050,40,6*6D
16:53:36 $GPGSV,3,3,10,29,09,358,37,30,04,206,24,6*6F

16:53:36 $GLGSV,3,1,11,69,17,104,47,70,75,079,45,71,46,297,39,72,00,290,,1*73
16:53:36 $GLGSV,3,2,11,73,08,175,33,79,38,042,45,80,52,126,45,85,00,227,24,1*73
16:53:36 $GLGSV,3,3,11,86,28,274,48,87,24,339,46,1*73

16:53:36 $GLGSV,3,1,10,69,17,104,35,70,75,079,,71,46,297,30,72,00,290,,3*7D
16:53:36 $GLGSV,3,2,10,73,08,175,31,79,38,042,41,80,52,126,38,85,00,227,,3*7A
16:53:36 $GLGSV,3,3,10,86,28,274,,87,24,339,33,3*7E

16:53:36 $GAGSV,2,1,08,07,28,097,41,11,16,334,36,12,32,279,37,19,47,273,41,7*7A
16:53:36 $GAGSV,2,2,08,20,,,40,27,34,127,46,30,35,061,45,33,16,227,29,7*41
16:53:36 $GAGSV,2,1,07,07,28,097,42,11,16,334,38,12,32,279,39,19,47,273,44,2*76
16:53:36 $GAGSV,2,2,07,27,34,127,45,30,35,061,44,33,16,227,36,2*41

16:53:36 $GBGSV,2,1,07,07,32,071,37,10,,,38,12,,,40,18,,,28,1*48

16:53:36 $GBGSV,2,2,07,19,83,207,49,20,35,120,48,22,34,290,42,1*4B

16:53:36 $GBGSV,1,1,04,07,32,071,,19,83,207,,20,35,120,,22,34,290,,*4E

16:53:36 $GNGLL,5639.83144,N,02340.97291,E,165336.00,A,D*74

16:53:37 $GNRMC,165337.00,A,5639.83144,N,02340.97291,E,0.005,,100919,,,R,V*05
16:53:37 $GNVTG,,T,,M,0.005,N,0.010,K,D*3C

16:53:37 $GNGGA,165337.00,5639.83144,N,02340.97291,E,4,12,0.54,-0.5,M,23.7,M,1.0,0000*43
16:53:37 $GNGSA A,3,03,07,06,09,23,26,02,16,,,,,1.08,0.54,0.94,1*0F

16:53:37 $GNGSA A,3,80,79,69,71,87,70,,,,,,,1.08,0.54,0.94,2*00

16:53:37 $GNGSA A,3,07,12,30,19,33,27,11,,,,,,1.08,0.54,0.94,3*0C

16:53:37 $GNGSA A,3,19,22,20,07,,,,,,,,,1.08,0.54,0.94,4*0C

16:53:37 $GPGSV,3,1,10,02,31,303,34,03,22,136,45,06,40,244,40,07,34,192,36,1*6D
16:53:37 $GPGSV,3,2,10,09,81,241,55,16,24,081,35,23,60,089,49,26,23,050,45,1*67
16:53:37 $GPGSV,3,3,10,29,09,358,40,30,04,206,34,1*69

16:53:37 $GPGSV,3,1,10,02,31,303,,03,22,136,40,06,40,244,33,07,34,192,36,6*6C
16:53:37 $GPGSV,3,2,10,09,81,241,47,16,24,081,,23,60,089,,26,23,050,39,6*63
16:53:37 $GPGSV,3,3,10,29,09,358,37,30,04,206,24,6*6F

16:53:37 $GLGSV,3,1,11,69,17,104,47,70,75,079,45,71,46,297,39,72,00,290,,1*73
16:53:37 $GLGSV,3,2,11,73,08,175,33,79,38,042,44,80,52,126,45,85,00,226,24,1*73
16:53:37 $GLGSV,3,3,11,86,28,274,48,87,24,339,46,1*73

16:53:37 $GLGSV,3,1,10,69,17,104,35,70,75,079,,71,46,297,31,72,00,290,,3*7C
16:53:37 $GLGSV,3,2,10,73,08,175,31,79,38,042,42,80,52,126,38,85,00,226,,3*78
16:53:37 $GLGSV,3,3,10,86,28,274,,87,24,339,33,3*7E

16:53:37 $GAGSV,2,1,08,07,28,097,40,11,16,334,35,12,32,279,36,19,47,273,41,7*79
16:53:37 $GAGSV,2,2,08,20,,,40,27,34,127,47,30,35,061,45,33,16,227,29,7*40
16:53:37 $GAGSV,2,1,07,07,28,097,42,11,16,334,38,12,32,279,39,19,47,273,44,2*76
16:53:37 $GAGSV,2,2,07,27,34,127,45,30,35,061,44,33,16,227,37,2*40

16:53:37 $GBGSV,2,1,07,07,32,071,37,10,,,38,12,,,40,18,,,28,1*48

16:53:37 $GBGSV,2,2,07,19,83,207,50,20,35,120,47,22,34,290,42,1*4C

16:53:37 $GBGSV,1,1,04,07,32,071,,19,83,207,,20,35,120,,22,34,290,,*4E

16:53:37 $GNGLL,5639.83144,N,02340.97291,E,165337.00,A,D*75

16:53:38 $GNRMC,165338.00,A,5639.83144,N,02340.97291,E,0.009,,100919,,,R,V*06
16:53:38 $GNVTG,,T,,M,0.009,N,0.016,K,D*36

16:53:38 $GNGGA,165338.00,5639.83144,N,02340.97291,E,4,12,0.54,-0.5,M,23.7,M,1.0,0000*4C
16:53:38 $GNGSA A,3,03,07,06,09,23,26,02,16,,,,,1.08,0.54,0.94,1*0F

16:53:38 $GNGSA A,3,80,79,69,71,87,70,,,,,,,1.08,0.54,0.94,2*00

16:53:38 $GNGSA A,3,07,12,30,19,33,27,11,,,,,,1.08,0.54,0.94,3*0C

16:53:38 $GNGSA A,3,19,22,20,07,,,,,,,,,1.08,0.54,0.94,4*0C



16:53:38 $GPGSV,3,1,10,02,31,303,35,03,22,136,45,06,40,244,41,07,34,192,36,1*6D
16:53:38 $GPGSV,3,2,10,09,81,241,55,16,24,081,35,23,60,089,49,26,23,050,45,1*67
16:53:38 $GPGSV,3,3,10,29,09,358,39,30,04,206,33,1*60

16:53:38 $GPGSV,3,1,10,02,31,303,,03,22,136,40,06,40,244,33,07,34,192,36,6*6C
16:53:38 $GPGSV,3,2,10,09,81,241,47,16,24,081,,23,60,089,,26,23,050,39,6*63
16:53:38 $GPGSV,3,3,10,29,09,358,36,30,04,206,22,6*68

16:53:38 $GLGSV,3,1,11,69,17,104,47,70,75,079,45,71,46,297,39,72,00,290,,1*73
16:53:38 $GLGSV,3,2,11,73,08,175,35,79,38,042,44,80,52,126,45,85,00,226,23,1*72
16:53:38 $GLGSV,3,3,11,86,28,273,48,87,24,339,45,1*77

16:53:38 $GLGSV,3,1,10,69,17,104,34,70,75,079,,71,46,297,32,72,00,290,,3*7E
16:53:38 $GLGSV,3,2,10,73,08,175,32,79,38,042,42,80,52,126,38,85,00,226,,3*7B
16:53:38 $GLGSV,3,3,10,86,28,273,,87,24,339,33,3*79

16:53:38 $GAGSV,2,1,08,07,28,097,40,11,16,334,35,12,32,279,35,19,47,273,41,7*7TA
16:53:38 $GAGSV,2,2,08,20,,,41,27,34,127,47,30,35,061,45,33,16,227,29,7*41
16:53:38 $GAGSV,2,1,07,07,28,097,42,11,16,334,39,12,32,279,39,19,47,273,44,2*77
16:53:38 $GAGSV,2,2,07,27,34,127,45,30,35,061,44,33,16,227,37,2*40

16:53:38 $GBGSV,2,1,07,07,32,071,37,10,,,39,12,,,39,18,,,29,1*46

16:53:38 $GBGSV,2,2,07,19,83,207,50,20,35,120,47,22,34,290,42,1*4C

16:53:38 $GBGSV,1,1,04,07,32,071,,19,83,207,,20,35,120,,22,34,290,,*4E

16:53:38 $GNGLL,5639.83144,N,02340.97291,E,165338.00,A,D*7A

osu cels kaimini sturis.txt

16:56:28 $GNRMC,165628.00,A,5639.81365,N,02341.01201,E,0.005,,100919,,,R,V*0A
16:56:28 $GNVTG,,T,,M,0.005,N,0.010,K,D*3C

16:56:28 $GNGGA,165628.00,5639.81365,N,02341.01201,E,4,12,0.53,-0.8,M,23.7,M,1.0,0000*46
16:56:28 $GNGSA A, 3,03,07,06,09,23,26,02,16,,,,,1.05,0.53,0.90,1*01

16:56:28 $GNGSA A, 3,80,79,69,71,87,70,,,,,,,1.05,0.53,0.90,2*0E

16:56:28 $GNGSA A,3,07,12,30,19,33,27,11,,,,,,1.05,0.53,0.90,3*02

16:56:28 $GNGSA A,3,19,09,20,22,12,10,07,,,,,,1.05,0.53,0.90,4*09

16:56:28 $GPGSV,3,1,10,02,32,302,47,03,21,136,43,06,39,243,43,07,35,192,51,1*64
16:56:28 $GPGSV,3,2,10,09,82,239,52,16,25,079,37,23,59,089,48,26,23,049,38,1*61
16:56:28 $GPGSV,3,3,10,29,09,357,34,30,06,206,31,1*62

16:56:28 $GPGSV,3,1,10,02,32,302,,03,21,136,41,06,39,243,40,07,35,192,39,6*6F
16:56:28 $GPGSV,3,2,10,09,82,239,46,16,25,079,,23,59,089,,26,23,049,36,6*65
16:56:28 $GPGSV,3,3,10,29,09,357,23,30,06,206,30,6*62

16:56:28 $GLGSV,3,1,11,69,16,105,39,70,74,082,43,71,47,298,49,72,00,290,,1*70
16:56:28 $GLGSV,3,2,11,73,09,175,31,79,37,041,45,80,53,125,44,86,27,272,44,1*7F
16:56:28 $GLGSV,3,3,11,87,24,338,42,88,01,015,,1*7A

16:56:28 $GLGSV,3,1,10,69,16,105,31,70,74,082,,71,47,298,40,72,00,290,,3*75
16:56:28 $GLGSV,3,2,10,73,09,175,37,79,37,041,36,80,53,125,41,86,27,272,,3*7B
16:56:28 $GLGSV,3,3,10,87,24,338,32,88,01,015,,3*7E

16:56:28 $GAGSV,3,1,10,02,05,018,21,07,27,098,30,11,17,333,35,12,31,278,36,7*77
16:56:28 $GAGSV,3,2,10,19,48,273,42,20,,,39,21,05,168,,27,35,126,45,7*41
16:56:28 $GAGSV,3,3,10,30,35,060,39,33,15,227,39,7*72

16:56:28 $GAGSV,3,1,09,02,05,018,,07,27,098,42,11,17,333,32,12,31,278,42,2*78
16:56:28 $GAGSV,3,2,09,19,48,273,42,21,05,168,,27,35,126,47,30,35,060,33,2*75
16:56:28 $GAGSV,3,3,09,33,15,227,43,2*4B

16:56:28 $GBGSV,2,1,07,07,32,071,39,09,16,082,36,10,33,098,39,12,17,289,25,1*72
16:56:28 $GBGSV,2,2,07,19,83,197,49,20,34,121,47,22,35,290,44,1*49

16:56:28 $GBGSV,2,1,07,07,32,071,,09,16,082,,10,33,098,,12,17,289,,*41

16:56:28 $GBGSV,2,2,07,19,83,197,,20,34,121,,22,35,290,,*76

16:56:28 $GNGLL,5639.81365,N,02341.01201,E,165628.00,A,D*7A

16:56:29 $GNRMC,165629.00,A,5639.81365,N,02341.01201,E,0.004,,100919,,,R,V*0A
16:56:29 $GNVTG,,T,,M,0.004,N,0.007,K,D*3B

16:56:29 $GNGGA,165629.00,5639.81365,N,02341.01201,E,4,12,0.53,-0.8,M,23.7,M,1.0,0000*47
16:56:29 $GNGSA A,3,03,07,06,09,23,26,02,16,,,,,1.05,0.53,0.90,1*01

16:56:29 $GNGSA A, 3,80,79,69,71,87,70,,,,,,1.05,0.53,0.90,2*0E

16:56:29 $GNGSA A,3,07,12,30,19,33,27,11,,,,,,1.05,0.53,0.90,3*02

16:56:29 $GNGSA A, 3,19,09,20,22,12,10,07,,,,,,1.05,0.53,0.90,4*09

16:56:29 $GPGSV,3,1,10,02,32,302,47,03,21,136,43,06,39,243,43,07,35,192,51,1*64
16:56:29 $GPGSV,3,2,10,09,82,239,52,16,25,079,37,23,59,089,48,26,23,049,38,1*61
16:56:29 $GPGSV,3,3,10,29,09,357,35,30,06,206,31,1*63

16:56:29 $GPGSV,3,1,10,02,32,302,,03,21,136,40,06,39,243,39,07,35,192,39,6*60
16:56:29 $GPGSV,3,2,10,09,82,239,46,16,25,079,,23,59,089,,26,23,049,36,6*65
16:56:29 $GPGSV,3,3,10,29,09,357,23,30,06,206,30,6*62

16:56:29 $GLGSV,3,1,11,69,16,105,38,70,74,082,43,71,47,298,49,72,00,290,,1*71
16:56:29 $GLGSV,3,2,11,73,09,175,30,79,37,041,45,80,53,125,44,86,27,272,44,1*7E
16:56:29 $GLGSV,3,3,11,87,24,338,41,88,01,015,,1*79

16:56:29 $GLGSV,3,1,10,69,16,105,30,70,74,082,,71,47,298,40,72,00,290,,3*74
16:56:29 $GLGSV,3,2,10,73,09,175,37,79,37,041,36,80,53,125,41,86,27,272,,3*7B
16:56:29 $GLGSV,3,3,10,87,24,338,32,88,01,015,,3*7E



16:56:29 $GAGSV,3,1,10,02,05,018,20,07,27,098,31,11,17,333,36,12,31,278,37,7*75
16:56:29 $GAGSV,3,2,10,19,48,273,42,20,,,39,21,05,168,,27,35,126,45,7*41
16:56:29 $GAGSV,3,3,10,30,35,060,39,33,15,227,39,7*72

16:56:29 $GAGSV,3,1,09,02,05,018,,07,27,098,42,11,17,333,32,12,31,278,42,2*78
16:56:29 $GAGSV,3,2,09,19,48,273,42,21,05,168,,27,35,126,47,30,35,060,32,2*74
16:56:29 $GAGSV,3,3,09,33,15,227,43,2*4B

16:56:29 $GBGSV,2,1,07,07,32,071,39,09,16,082,36,10,33,098,39,12,17,289,25,1*72
16:56:29 $GBGSV,2,2,07,19,83,197,49,20,34,121,47,22,35,290,44,1*49

16:56:29 $GBGSV,2,1,07,07,32,071,,09,16,082,,10,33,098,,12,17,289,,*41

16:56:29 $GBGSV,2,2,07,19,83,197,,20,34,121,,22,35,290,,*76

16:56:29 $GNGLL,5639.81365,N,02341.01201,E,165629.00,A,D*7B

16:56:30 $GNRMC,165630.00,A,5639.81365,N,02341.01201,E,0.001,,100919,,,R,V*07
16:56:30 $GNVTG,,T,,M,0.001,N,0.001,K,D*38

16:56:30 $GNGGA,165630.00,5639.81365,N,02341.01201,E,4,12,0.53,-0.8,M,23.7,M,1.0,0000*4F
16:56:30 $GNGSA A,3,03,07,06,09,23,26,02,16,,,,,1.05,0.53,0.90,1*01

16:56:30 $GNGSA A, 3,80,79,69,71,87,70,,,,,,,1.05,0.53,0.90,2*0E

16:56:30 $GNGSA A, 3,07,12,30,19,33,27,11,,,,,,1.05,0.53,0.90,3*02

16:56:30 $GNGSA A, 3,19,09,20,22,12,10,07,,,,,,1.05,0.53,0.90,4*09

16:56:30 $GPGSV,3,1,10,02,32,302,47,03,21,136,43,06,39,243,43,07,35,192,51,1*64
16:56:30 $GPGSV,3,2,10,09,82,239,53,16,25,079,37,23,59,089,48,26,23,049,38,1*60
16:56:30 $GPGSV,3,3,10,29,09,357,33,30,06,206,32,1*66

16:56:30 $GPGSV,3,1,10,02,32,302,,03,21,136,40,06,39,243,40,07,35,192,39,6*6E
16:56:30 $GPGSV,3,2,10,09,82,239,46,16,25,079,,23,59,089,,26,23,049,36,6*65
16:56:30 $GPGSV,3,3,10,29,09,357,23,30,06,206,29,6*6 A

16:56:30 $GLGSV,3,1,11,69,16,105,38,70,74,082,44,71,47,298,49,72,00,290,,1*76
16:56:30 $GLGSV,3,2,11,73,09,175,31,79,37,041,45,80,53,125,44,86,27,272,44,1*7F
16:56:30 $GLGSV,3,3,11,87,24,338,41,88,01,015,,1*79

16:56:30 $GLGSV,3,1,10,69,16,105,30,70,74,082,,71,47,298,40,72,00,290,,3*74
16:56:30 $GLGSV,3,2,10,73,09,175,37,79,37,041,36,80,53,125,41,86,27,272,,3*7B
16:56:30 $GLGSV,3,3,10,87,24,338,33,88,01,015,,3*7F

16:56:30 $GAGSV,3,1,10,02,05,018,22,07,27,098,31,11,17,333,36,12,31,278,37,7*77
16:56:30 $GAGSV,3,2,10,19,48,273,43,20,,,40,21,05,168,,27,35,126,45,7*4E
16:56:30 $GAGSV,3,3,10,30,35,060,40,33,15,227,39,7*7C

16:56:30 $GAGSV,3,1,09,02,05,018,,07,27,098,42,11,17,333,32,12,31,278,42,2*78
16:56:30 $GAGSV,3,2,09,19,48,273,42,21,05,168,,27,35,126,47,30,35,060,32,2*74
16:56:30 $GAGSV,3,3,09,33,15,227,43,2*4B

16:56:30 $GBGSV,2,1,07,07,32,071,39,09,16,082,36,10,33,098,39,12,17,289,25,1*72
16:56:30 $GBGSV,2,2,07,19,83,197,49,20,34,121,47,22,35,290,45,1*48

16:56:30 $GBGSV,2,1,07,07,32,071,,09,16,082,,10,33,098,,12,17,289,,*41

16:56:30 $GBGSV,2,2,07,19,83,197,,20,34,121,,22,35,290,,*76

16:56:30 $GNGLL,5639.81365,N,02341.01201,E,165630.00,A,D*73

ozolu cels sturis.txt

17:01:35 $GNRMC,170135.00,A,5639.85964,N,02341.02437,E,0.005,,100919,,,F,V*1E
17:01:35 $GNVTG,,T,,M,0.005,N,0.009,K,D*34

17:01:35 $GNGGA,170135.00,5639.85964,N,02341.02437,E,5,12,0.48,-0.6,M,23.7,M,2.0,0000*40
17:01:35 $GNGSA A,3,03,07,06,09,23,26,02,16,,,,,0.93,0.48,0.80,1*04

17:01:35 $GNGSA A 3,80,79,69,71,87,73,70,,,,,,0.93,0.48,0.80,2*0F

17:01:35 $GNGSA A,3,07,12,30,19,33,27,11,,,,,,0.93,0.48,0.80,3*07

17:01:35 $GNGSA A,3,19,09,20,22,12,10,07,,,,,,0.93,0.48,0.80,4*0C

17:01:35 $GPGSV,3,1,12,02,32,299,46,03,18,137,39,05,04,307,35,06,38,241,47,1*69
17:01:35 $GPGSV,3,2,12,07,37,192,46,09,84,232,52,16,26,077,43,22,00,136,,1*6C
17:01:35 $GPGSV,3,3,12,23,57,089,49,26,22,047,43,29,10,355,35,30,08,206,36,1*6D
17:01:35 $GPGSV,3,1,12,02,32,299,,03,18,137,37,05,04,307,,06,38,241,42,6%61
17:01:35 $GPGSV,3,2,12,07,37,192,43,09,84,232,46,16,26,077,,22,00,136,,6*6C
17:01:35 $GPGSV,3,3,12,23,57,089,,26,22,047,41,29,10,355,30,30,08,206,32,6*64
17:01:35 $GLGSV,3,1,11,69,14,106,38,70,72,088,45,71,50,299,50,72,02,291,25,1*71
17:01:35 $GLGSV,3,2,11,73,11,175,41,79,36,039,47,80,55,121,44,86,25,270,49,1*72
17:01:35 $GLGSV,3,3,11,87,25,335,46,88,02,014,,1*70

17:01:35 $GLGSV,3,1,10,69,14,106,36,70,72,088,,71,50,299,41,72,02,291,,3*7A
17:01:35 $GLGSV,3,2,10,73,11,175,37,79,36,039,45,80,55,121,38,86,25,270,,3*74
17:01:35 $GLGSV,3,3,10,87,25,335,33,88,02,014,,3*71

17:01:35 $GAGSV,3,1,10,02,04,017,,07,26,099,40,11,18,332,35,12,30,276,43,7*7E
17:01:35 $GAGSV,3,2,10,19,50,274,43,20,,,40,21,07,168,31,27,37,124,44,7*41
17:01:35 $GAGSV,3,3,10,30,35,058,43,33,14,226,39,7*74

17:01:35 $GAGSV,3,1,09,02,04,017,,07,26,099,43,11,18,332,33,12,30,276,43,2*76
17:01:35 $GAGSV,3,2,09,19,50,274,43,21,07,168,,27,37,124,44,30,35,058,44,2*70
17:01:35 $GAGSV,3,3,09,33,14,226,40,2*48

17:01:35 $GBGSV,2,1,07,07,33,070,40,09,15,083,30,10,34,097,42,12,16,288,38,1*70
17:01:35 $GBGSV,2,2,07,19,82,185,50,20,32,122,46,22,36,290,48,1*48

17:01:35 $GBGSV,2,1,07,07,33,070,,09,15,083,,10,34,097,,12,16,288,,*4B



17:01:35 $GBGSV,2,2,07,19,82,185,,20,32,122,,22,36,290,,*72

17:01:35 $GNGLL,5639.85964,N,02341.02437,E,170135.00,A,D*7A

17:01:35 DEBUG: OSR buf lost: wno 0 tow 0 new: 2070 234112999

17:01:35 DEBUG: LOCKDET chn 48 (595774), sv G08, reason XCORR (loop 7)
17:01:36 $GNRMC,170136.00,A,5639.85964,N,02341.02439,E,0.010,,100919,,,F,V*17
17:01:36 $GNVTG,,T,,M,0.010,N,0.019,K,D*31

17:01:36 $GNGGA,170136.00,5639.85964,N,02341.02439,E,5,12,0.48,-0.5,M,23.7,M,1.0,0000*4D
17:01:36 $GNGSA A, 3,03,07,06,09,23,26,02,16,,,,,0.93,0.48,0.80,1*04

17:01:36 $GNGSA A, 3,80,79,69,71,87,73,70,,,,,,0.93,0.48,0.80,2*0F

17:01:36 $GNGSA A, 3,07,12,30,19,33,27,11,,,,,,0.93,0.48,0.80,3*07

17:01:36 $GNGSA A, 3,19,09,20,22,12,10,07,,,,,,0.93,0.48,0.80,4*0C

17:01:36 $GPGSV,3,1,12,02,32,299,47,03,18,137,41,05,04,307,35,06,38,241,47,1*67
17:01:36 $GPGSV,3,2,12,07,37,192,47,09,84,232,52,16,26,077,44,22,00,136,,1*6 A
17:01:36 $GPGSV,3,3,12,23,57,089,49,26,22,047,42,29,10,355,36,30,08,206,37,1*6E
17:01:36 $GPGSV,3,1,12,02,32,299,,03,18,137,37,05,04,307,,06,38,241,42,6*61
17:01:36 $GPGSV,3,2,12,07,37,192,43,09,84,232,46,16,26,077,,22,00,136,,6*6C
17:01:36 $GPGSV,3,3,12,23,57,089,,26,22,047,40,29,10,355,30,30,08,206,31,6*66
17:01:36 $GLGSV,3,1,11,69,14,106,37,70,72,088,45,71,50,299,51,72,02,291,23,1*79
17:01:36 $GLGSV,3,2,11,73,11,175,41,79,36,039,48,80,55,121,44,86,25,270,49,1*7D
17:01:36 $GLGSV,3,3,11,87,25,335,46,88,02,014,,1*70

17:01:36 $GLGSV,3,1,10,69,14,106,36,70,72,088,,71,50,299,41,72,02,291,,3*7A
17:01:36 $GLGSV,3,2,10,73,11,175,37,79,36,039,45,80,55,121,39,86,25,270,,3*75
17:01:36 $GLGSV,3,3,10,87,25,335,33,88,02,014,,3*71

17:01:36 $GAGSV,3,1,10,02,04,017,,07,26,099,40,11,18,332,35,12,30,276,42,7*7F
17:01:36 $GAGSV,3,2,10,19,50,274,44,20,,,40,21,07,168,32,27,37,124,44,7*45
17:01:36 $GAGSV,3,3,10,30,35,058,44,33,14,226,40,7*7D

17:01:36 $GAGSV,3,1,09,02,04,017,,07,26,099,43,11,18,332,33,12,30,276,43,2*76
17:01:36 $GAGSV,3,2,09,19,50,274,43,21,07,168,,27,37,124,44,30,35,058,44,2*70
17:01:36 $GAGSV,3,3,09,33,14,226,39,2*46

17:01:36 $GBGSV,2,1,07,07,33,070,40,09,15,083,30,10,34,097,42,12,16,288,37,1*7F
17:01:36 $GBGSV,2,2,07,19,82,185,50,20,32,122,46,22,36,290,48,1*48

17:01:36 $GBGSV,2,1,07,07,33,070,,09,15,083,,10,34,097,,12,16,288,,*4B

17:01:36 $GBGSV,2,2,07,19,82,185,,20,32,122,,22,36,290,,*72

17:01:36 $GNGLL,5639.85964,N,02341.02439,E,170136.00,A,D*77

kaimini talakais sturis.txt

17:05:28 $GNRMC,170528.00,A,5639.84337,N,02341.05992,E,0.001,,100919,,,R,V*0E
17:05:28 $GNVTG,,T,,M,0.001,N,0.002,K,D*3B

17:05:28 $GNGGA,170528.00,5639.84337,N,02341.05992,E,4,12,0.48,-0.9,M,23.7,M,1.0,0000*4D
17:05:28 $GNGSA A,3,03,07,06,09,23,26,02,16,,,,,0.92,0.48,0.79,1*03

17:05:28 $GNGSA A,3,80,79,69,71,87,73,70,,,,,,0.92,0.48,0.79,2*08

17:05:28 $GNGSA A 3,07,12,30,19,33,27,11,,,,,,0.92,0.48,0.79,3*00

17:05:28 $GNGSA A,3,19,09,20,22,12,10,07,,,,,,0.92,0.48,0.79,4*0B

17:05:28 $GPGSV,3,1,11,02,32,297,35,03,17,137,42,05,06,307,37,06,36,239,48,1*6D
17:05:28 $GPGSV,3,2,11,07,39,192,46,09,86,219,53,16,26,075,40,23,55,089,47,1*6D
17:05:28 $GPGSV,3,3,11,26,22,045,37,29,10,354,32,30,09,206,20,1*50

17:05:28 $GPGSV,3,1,11,02,32,297,,03,17,137,34,05,06,307,,06,36,239,42,6*63
17:05:28 $GPGSV,3,2,11,07,39,192,40,09,86,219,47,16,26,075,,23,55,089,,6*6E
17:05:28 $GPGSV,3,3,11,26,22,045,37,29,10,354,27,30,09,206,27,6*54

17:05:28 $GLGSV,3,1,11,69,12,108,44,70,70,092,46,71,52,301,49,72,04,292,,1*70
17:05:28 $GLGSV,3,2,11,73,13,175,24,79,34,037,46,80,56,118,44,86,23,268,43,1*72
17:05:28 $GLGSV,3,3,11,87,26,333,39,88,04,012,26,1*79

17:05:28 $GLGSV,3,1,10,69,12,108,38,70,70,092,,71,52,301,43,72,04,292,,3*70
17:05:28 $GLGSV,3,2,10,73,13,175,21,79,34,037,39,80,56,118,39,86,23,268,,3*71
17:05:28 $GLGSV,3,3,10,87,26,333,28,88,04,012,,3*7E

17:05:28 $GAGSV,3,1,10,02,03,017,,07,25,099,40,11,18,331,36,12,30,275,39,7*74
17:05:28 $GAGSV,3,2,10,19,51,275,45,20,,,42,21,08,168,,27,38,124,42,7*41
17:05:28 $GAGSV,3,3,10,30,35,057,48,33,13,226,32,7*7C

17:05:28 $GAGSV,3,1,09,02,03,017,,07,25,099,32,11,18,331,33,12,30,275,42,2*75
17:05:28 $GAGSV,3,2,09,19,51,275,42,21,08,168,,27,38,124,46,30,35,057,44,2*7C
17:05:28 $GAGSV,3,3,09,33,13,226,31,2*49

17:05:28 $GBGSV,2,1,08,07,33,070,41,09,15,084,27,10,35,097,43,11,07,000,,1*75
17:05:28 $GBGSV,2,2,08,12,15,286,40,19,81,175,49,20,31,122,43,22,38,291,44,1*79
17:05:28 $GBGSV,2,1,08,07,33,070,,09,15,084,,10,35,097,,11,07,000,,*43

17:05:28 $GBGSV,2,2,08,12,15,286,,19,81,175,,20,31,122,,22,38,291,,*46

17:05:28 $GNGLL,5639.84337,N,02341.05992,E,170528.00,A,D*7A

17:05:29 $GNRMC,170529.00,A,5639.84337,N,02341.05992,E,0.008,,100919,,,R,V*06
17:05:29 $GNVTG,,T,,M,0.008,N,0.015,K,D*34

17:05:29 $GNGGA,170529.00,5639.84337,N,02341.05992,E,4,12,0.51,-0.9,M,23.7,M,1.0,0000*44
17:05:29 $GNGSA A 3,03,07,06,09,23,26,02,16,,,,,0.96,0.51,0.82,1*0B

17:05:29 $GNGSA A, 3,80,79,69,71,87,73,70,,,,,,0.96,0.51,0.82,2*00



17:05:29 $GNGSA A,3,07,12,30,19,33,27,11,,,,,,0.96,0.51,0.82,3*08
17:05:29 $GNGSA A,3,19,09,20,22,12,10,07,,,,,,0.96,0.51,0.82,4*03
17:05:29 $GPGSV,3,1,11,02,32,297,34,03,17,137,42,05,06,307,37,06,36,239,49,1*6D
17:05:29 $GPGSV,3,2,11,07,39,192,46,09,86,219,53,16,26,075,40,23,55,089,47,1*6D
17:05:29 $GPGSV,3,3,11,26,22,045,37,29,10,354,30,30,09,206,20,1*52
17:05:29 $GPGSV,3,1,11,02,32,297,,03,17,137,33,05,06,307,,06,36,239,42,6*64
17:05:29 $GPGSV,3,2,11,07,39,192,40,09,86,219,47,16,26,075,,23,55,089,,6*6E
17:05:29 $GPGSV,3,3,11,26,22,045,36,29,10,354,27,30,09,206,27,6*55
17:05:29 $GLGSV,3,1,11,69,12,108,44,70,70,092,46,71,52,301,49,72,04,292,,1*70
17:05:29 $GLGSV,3,2,11,73,13,175,25,79,34,037,45,80,56,118,43,86,23,268,44,1*70
17:05:29 $GLGSV,3,3,11,87,26,333,40,88,04,012,25,1*74
17:05:29 $GLGSV,3,1,10,69,12,108,38,70,70,092,,71,52,301,43,72,04,292,,3*70
17:05:29 $GLGSV,3,2,10,73,13,175,24,79,34,037,40,80,56,118,39,86,23,268,,3*7A
17:05:29 $GLGSV,3,3,10,87,26,333,29,88,04,012,,3*7F
17:05:29 $GAGSV,3,1,10,02,03,017,,07,25,099,41,11,18,331,36,12,30,275,39,7*75
17:05:29 $GAGSV,3,2,10,19,51,275,44,20,,,41,21,08,168,,27,38,124,42,7*43
17:05:29 $GAGSV,3,3,10,30,35,057,47,33,13,226,32,7*73
17:05:29 $GAGSV,3,1,09,02,03,017,,07,25,099,33,11,18,331,33,12,30,275,42,2*74
17:05:29 $GAGSV,3,2,09,19,51,275,42,21,08,168,,27,38,124,46,30,35,057,44,2*7C
17:05:29 $GAGSV,3,3,09,33,13,226,29,2*40
17:05:29 $GBGSV,2,1,08,07,33,070,40,09,15,084,34,10,35,097,43,11,07,000,,1*76
17:05:29 $GBGSV,2,2,08,12,15,286,41,19,81,175,49,20,31,122,44,22,38,291,44,1*7F
17:05:29 $GBGSV,2,1,08,07,33,070,,09,15,084,,10,35,097,,11,07,000,,*43
17:05:29 $GBGSV,2,2,08,12,15,286,,19,81,175,,20,31,122,,22,38,291,,*46
17:05:29 $GNGLL,5639.84337,N,02341.05992,E,170529.00,A,D*7B
17:05:30 $GNRMC,170530.00,A,5639.84336,N,02341.05992,E,0.005,,100919,,,R,V*02
17:05:30 $GNVTG,,T,,M,0.005,N,0.009,K,D*34
17:05:30 $GNGGA,170530.00,5639.84336,N,02341.05992,E,4,12,0.48,-0.9,M,23.7,M,1.0,0000*45
17:05:30 $GNGSA A,3,03,07,06,09,23,26,02,16,,,,,0.92,0.48,0.79,1*03
17:05:30 $GNGSA A,3,80,79,69,71,87,73,70,,,,,,0.92,0.48,0.79,2*08
17:05:30 $GNGSA A,3,07,12,30,19,33,27,11,,,,,,0.92,0.48,0.79,3*00
17:05:30 $GNGSA A,3,19,09,20,22,12,10,07,,,,,,0.92,0.48,0.79,4*0B
17:05:30 $GPGSV,3,1,11,02,32,297,36,03,17,137,41,05,06,307,36,06,36,239,49,1*6D
17:05:30 $GPGSV,3,2,11,07,39,192,46,09,86,219,53,16,26,075,40,23,55,089,48,1*62
17:05:30 $GPGSV,3,3,11,26,22,045,36,29,10,353,31,30,09,206,21,1*54
17:05:30 $GPGSV,3,1,11,02,32,297,,03,17,137,34,05,06,307,,06,36,239,42,6*63
17:05:30 $GPGSV,3,2,11,07,39,192,40,09,86,219,47,16,26,075,,23,55,089,,6*6E
17:05:30 $GPGSV,3,3,11,26,22,045,35,29,10,353,26,30,09,206,25,6*52
17:05:30 $GLGSV,3,1,11,69,12,108,45,70,70,092,46,71,52,301,49,72,04,292,,1*71
17:05:30 $GLGSV,3,2,11,73,13,175,31,79,34,037,47,80,56,118,44,86,23,268,43,1*77
17:05:30 $GLGSV,3,3,11,87,26,333,40,88,04,012,23,1*72
17:05:30 $GLGSV,3,1,10,69,12,108,38,70,70,092,,71,52,301,43,72,04,292,,3*70
17:05:30 $GLGSV,3,2,10,73,13,175,23,79,34,037,38,80,56,118,39,86,23,268,,3*72
17:05:30 $GLGSV,3,3,10,87,26,333,30,88,04,012,,3*77
17:05:30 $GAGSV,3,1,10,02,03,017,,07,25,099,41,11,18,331,37,12,30,275,39,7*74
17:05:30 $GAGSV,3,2,10,19,51,275,45,20,,,42,21,08,168,,27,38,124,44,7*47
17:05:30 $GAGSV,3,3,10,30,35,057,48,33,13,226,33,7*7D
17:05:30 $GAGSV,3,1,09,02,03,017,,07,25,099,34,11,18,331,33,12,30,275,42,2*73
17:05:30 $GAGSV,3,2,09,19,51,275,42,21,08,168,,27,38,124,46,30,35,057,45,2*7D
17:05:30 $GAGSV,3,3,09,33,13,226,29,2*40
17:05:30 $GBGSV,2,1,08,07,33,070,40,09,15,084,34,10,35,097,42,11,07,000,,1*77
17:05:30 $GBGSV,2,2,08,12,15,286,40,19,81,175,49,20,31,122,45,22,38,291,43,1*78
17:05:30 $GBGSV,2,1,08,07,33,070,,09,15,084,,10,35,097,,11,07,000,,*43
17:05:30 $GBGSV,2,2,08,12,15,286,,19,81,175,,20,31,122,,22,38,291,,*46
17:05:30 $GNGLL,5639.84336,N,02341.05992,E,170530.00,A,D*72
cela tests.gpx
<?xml version="1.0" encoding="utf-8" standalone="yes"?>
<gpx version="1.0" creator="GPS Visualizer https://www.gpsvisualizer.com/" xmins="http://www.topografix.com/GPX/1/0"
xmlins:xsi="http://www.w3.0rg/2001/XMLSchema-instance" xsi:schemal ocation="http://www.topografix.com/GPX/1/0
http://www.topografix.com/GPX/1/0/gpx.xsd">

<trk>
<name>rover_cela tests</name>
<trkseg>

<trkpt lat="56.6638892" lon="23.6833866">

<ele>0.214</ele>

<time>2019-09-10T17:09:52Z</time>

<speed>0.00</speed>

</trkpt>

<trkpt lat="56.6638892" lon="23.6833866">

<ele>0.22</ele>



<time>2019-09-10T17:09:53Z</time>
<speed>0.00</speed>

</trkpt>

<trkpt lat="56.6638892" lon="23.6833867">
<ele>0.221</ele>
<time>2019-09-10T17:09:54Z</time>
<speed>0.01</speed>

<[trkpt>

<trkpt lat="56.6638892" lon="23.6833867">
<ele>0.227</ele>
<time>2019-09-10T17:09:55Z</time>
<speed>0.01</speed>

</trkpt>

<trkpt lat="56.6638892" lon="23.6833866">
<ele>0.222</ele>
<time>2019-09-10T17:09:56Z</time>
<speed>0.01</speed>

</trkpt>

<trkpt lat="56.6638892" lon="23.6833866">
<ele>0.215</ele>
<time>2019-09-10T17:09:57Z</time>
<speed>0.01</speed>

<[trkpt>

<trkpt lat="56.6638892" lon="23.6833866">
<ele>0.215</ele>
<time>2019-09-10T17:09:58Z</time>
<speed>0.01</speed>

</trkpt>

<trkpt lat="56.6638892" lon="23.6833866">
<ele>0.214</ele>
<time>2019-09-10T17:09:59Z</time>
<speed>0.01</speed>

</trkpt>

<trkpt lat="56.6638892" lon="23.6833865">
<ele>0.202</ele>
<time>2019-09-10T17:10:00Z</time>
<speed>0.01</speed>

<[trkpt>

<trkpt lat="56.6638892" lon="23.6833866">
<ele>0.211</ele>
<time>2019-09-10T17:10:01Z</time>
<speed>0.00</speed>

</trkpt>

<trkpt lat="56.6638892" lon="23.6833866">
<ele>0.213</ele>
<time>2019-09-10T17:10:02Z</time>
<speed>0.01</speed>

</trkpt>

<trkpt lat="56.6638891" lon="23.6833867">
<ele>0.209</ele>
<time>2019-09-10T17:10:03Z</time>
<speed>0.01</speed>

</trkpt>

<trkpt lat="56.6638892" lon="23.6833867">
<ele>0.204</ele>
<time>2019-09-10T17:10:04Z</time>
<speed>0.00</speed>

</trkpt>

<trkpt lat="56.6638892" lon="23.6833866">
<ele>0.211</ele>
<time>2019-09-10T17:10:05Z</time>
<speed>0.00</speed>

</trkpt>

<trkpt lat="56.6638893" lon="23.6833867">
<ele>0.221</ele>
<time>2019-09-10T17:10:06Z</time>
<speed>0.00</speed>

</trkpt>

<trkpt lat="56.6638892" lon="23.6833867">
<ele>0.212</ele>



<time>2019-09-10T17:10:07Z</time>
<speed>0.00</speed>

</trkpt>

<trkpt lat="56.6638892" lon="23.6833866">
<ele>0.208</ele>
<time>2019-09-10T17:10:08Z</time>
<speed>0.01</speed>

<[trkpt>

<trkpt lat="56.6638893" lon="23.6833866">
<ele>0.221</ele>
<time>2019-09-10T17:10:09Z</time>
<speed>0.01</speed>

</trkpt>

<trkpt lat="56.6638893" lon="23.6833866">
<ele>0.215</ele>
<time>2019-09-10T17:10:10Z</time>
<speed>0.00</speed>

</trkpt>

<trkpt lat="56.6638893" lon="23.6833867">
<ele>0.22</ele>
<time>2019-09-10T17:10:11Z</time>
<speed>0.00</speed>

<[trkpt>

<trkpt lat="56.6638892" lon="23.6833866">
<ele>0.22</ele>
<time>2019-09-10T17:10:12Z</time>
<speed>0.01</speed>

</trkpt>

<trkpt lat="56.6638892" lon="23.6833867">
<ele>0.221</ele>
<time>2019-09-10T17:10:13Z</time>
<speed>0.01</speed>

</trkpt>

<trkpt lat="56.6638892" lon="23.6833867">
<ele>0.22</ele>
<time>2019-09-10T17:10:14Z</time>
<speed>0.00</speed>

<[trkpt>

<trkpt lat="56.6638892" lon="23.6833867">
<ele>0.225</ele>
<time>2019-09-10T17:10:15Z</time>
<speed>0.00</speed>

</trkpt>

<trkpt lat="56.6638892" lon="23.6833867">
<ele>0.218</ele>
<time>2019-09-10T17:10:16Z</time>
<speed>0.01</speed>

</trkpt>

<trkpt lat="56.6638892" lon="23.6833867">
<ele>0.22</ele>
<time>2019-09-10T17:10:17Z</time>
<speed>0.00</speed>

</trkpt>

<trkpt lat="56.6638892" lon="23.6833866">
<ele>0.211</ele>
<time>2019-09-10T17:10:18Z</time>
<speed>0.00</speed>

</trkpt>

<trkpt lat="56.6638892" lon="23.6833866">
<ele>0.216</ele>
<time>2019-09-10T17:10:19Z</time>
<speed>0.01</speed>

</trkpt>

<trkpt lat="56.6638892" lon="23.6833866">
<ele>0.209</ele>
<time>2019-09-10T17:10:20Z</time>
<speed>0.01</speed>

</trkpt>

<trkpt lat="56.6638891" lon="23.6833866">
<ele>0.22</ele>



<time>2019-09-10T17:10:21Z</time>
<speed>0.00</speed>

</trkpt>

<trkpt lat="56.6638892" lon="23.6833868">
<ele>0.231</ele>
<time>2019-09-10T17:10:22Z</time>
<speed>0.00</speed>

<[trkpt>

<trkpt lat="56.6638892" lon="23.6833867">
<ele>0.228</ele>
<time>2019-09-10T17:10:23Z</time>
<speed>0.01</speed>

</trkpt>

<trkpt lat="56.6638892" lon="23.6833869">
<ele>0.238</ele>
<time>2019-09-10T17:10:24Z</time>
<speed>0.01</speed>

</trkpt>

<trkpt lat="56.6638892" lon="23.6833868">
<ele>0.238</ele>
<time>2019-09-10T17:10:25Z</time>
<speed>0.01</speed>

<[trkpt>

<trkpt lat="56.6638892" lon="23.6833868">
<ele>0.234</ele>
<time>2019-09-10T17:10:26Z</time>
<speed>0.01</speed>

</trkpt>

<trkpt lat="56.6638892" lon="23.6833867">
<ele>0.227</ele>
<time>2019-09-10T17:10:27Z</time>
<speed>0.00</speed>

</trkpt>

<trkpt lat="56.6638892" lon="23.6833867">
<ele>0.219</ele>
<time>2019-09-10T17:10:28Z</time>
<speed>0.00</speed>

<[trkpt>

<trkpt lat="56.6638892" lon="23.6833868">
<ele>0.235</ele>
<time>2019-09-10T17:10:29Z</time>
<speed>0.00</speed>

</trkpt>

<trkpt lat="56.6638892" lon="23.6833868">
<ele>0.229</ele>
<time>2019-09-10T17:10:30Z</time>
<speed>0.01</speed>

</trkpt>

<trkpt lat="56.6638892" lon="23.6833867">
<ele>0.219</ele>
<time>2019-09-10T17:10:31Z</time>
<speed>0.01</speed>

</trkpt>

<trkpt lat="56.6638892" lon="23.6833868">
<ele>0.235</ele>
<time>2019-09-10T17:10:32Z</time>
<speed>0.01</speed>

</trkpt>

<trkpt lat="56.6638892" lon="23.6833868">
<ele>0.223</ele>
<time>2019-09-10T17:10:33Z</time>
<speed>0.01</speed>

</trkpt>

<trkpt lat="56.6638892" lon="23.6833868">
<ele>0.224</ele>
<time>2019-09-10T17:10:34Z</time>
<speed>0.00</speed>

</trkpt>

<trkpt lat="56.6638893" lon="23.6833868">
<ele>0.236</ele>



<time>2019-09-10T17:10:35Z</time>
<speed>0.01</speed>

</trkpt>

<trkpt lat="56.6638893" lon="23.6833867">
<ele>0.24</ele>
<time>2019-09-10T17:10:36Z</time>
<speed>0.01</speed>

<[trkpt>

<trkpt lat="56.6638893" lon="23.6833867">
<ele>0.241</ele>
<time>2019-09-10T17:10:37Z</time>
<speed>0.00</speed>

</trkpt>

<trkpt lat="56.6638892" lon="23.6833867">
<ele>0.235</ele>
<time>2019-09-10T17:10:38Z</time>
<speed>0.02</speed>

</trkpt>

<trkpt lat="56.6638892" lon="23.6833867">
<ele>0.221</ele>
<time>2019-09-10T17:10:39Z</time>
<speed>0.01</speed>

<[trkpt>

<trkpt lat="56.6638892" lon="23.6833867">
<ele>0.228</ele>
<time>2019-09-10T17:10:40Z</time>
<speed>0.01</speed>

</trkpt>

<trkpt lat="56.6638892" lon="23.6833867">
<ele>0.229</ele>
<time>2019-09-10T17:10:41Z</time>
<speed>0.01</speed>

</trkpt>

<trkpt lat="56.6638893" lon="23.6833867">
<ele>0.232</ele>
<time>2019-09-10T17:10:42Z</time>
<speed>0.01</speed>

<[trkpt>

<trkpt lat="56.6638893" lon="23.6833867">
<ele>0.234</ele>
<time>2019-09-10T17:10:43Z</time>
<speed>0.00</speed>

</trkpt>

<trkpt lat="56.6638893" lon="23.6833867">
<ele>0.233</ele>
<time>2019-09-10T17:10:44Z</time>
<speed>0.01</speed>

</trkpt>

<trkpt lat="56.6638893" lon="23.6833867">
<ele>0.234</ele>
<time>2019-09-10T17:10:45Z</time>
<speed>0.01</speed>

</trkpt>

<trkpt lat="56.6638893" lon="23.6833866">
<ele>0.22</ele>
<time>2019-09-10T17:10:46Z</time>
<speed>0.02</speed>

</trkpt>

<trkpt lat="56.6638892" lon="23.6833867">
<ele>0.226</ele>
<time>2019-09-10T17:10:47Z</time>
<speed>0.00</speed>

</trkpt>

<trkpt lat="56.6638894" lon="23.6833866">
<ele>0.237</ele>
<time>2019-09-10T17:10:48Z</time>
<speed>0.05</speed>

</trkpt>

<trkpt lat="56.6638895" lon="23.6833868">
<ele>0.273</ele>



<time>2019-09-10T17:10:49Z</time>
<speed>0.04</speed>

</trkpt>

<trkpt lat="56.6638886" lon="23.683385">
<ele>0.452</ele>
<time>2019-09-10T17:10:50Z</time>
<speed>0.33</speed>

<[trkpt>

<trkpt lat="56.6638888" lon="23.6833746">
<ele>0.444</ele>
<time>2019-09-10T17:10:51Z</time>
<speed>0.66</speed>

</trkpt>

<trkpt lat="56.6638885" lon="23.6833632">
<ele>0.472</ele>
<time>2019-09-10T17:10:52Z</time>
<speed>0.60</speed>

</trkpt>

<trkpt lat="56.6638849" lon="23.6833556">
<ele>0.37</ele>
<time>2019-09-10T17:10:53Z</time>
<speed>0.76</speed>

<[trkpt>

<trkpt lat="56.6638789" lon="23.6833432">
<ele>0.457</ele>
<time>2019-09-10T17:10:54Z</time>
<speed>0.97</speed>

</trkpt>

<trkpt lat="56.6638733" lon="23.6833258">
<ele>0.488</ele>
<time>2019-09-10T17:10:55Z</time>
<speed>1.24</speed>

</trkpt>

<trkpt lat="56.6638669" lon="23.6833068">
<ele>0.438</ele>
<time>2019-09-10T17:10:56Z</time>
<speed>1.32</speed>

<[trkpt>

<trkpt lat="56.6638605" lon="23.6832884">
<ele>0.454</ele>
<time>2019-09-10T17:10:57Z</time>
<speed>1.41</speed>

</trkpt>

<trkpt lat="56.6638519" lon="23.6832719">
<ele>0.426</ele>
<time>2019-09-10T17:10:58Z</time>
<speed>1.49</speed>

</trkpt>

<trkpt lat="56.6638414" lon="23.6832574">
<ele>0.437</ele>
<time>2019-09-10T17:10:59Z</time>
<speed>1.43</speed>

</trkpt>

<trkpt lat="56.6638304" lon="23.6832457">
<ele>0.397</ele>
<time>2019-09-10T17:11:00Z</time>
<speed>1.45</speed>

</trkpt>

<trkpt lat="56.6638191" lon="23.6832365">
<ele>0.438</ele>
<time>2019-09-10T17:11:01Z</time>
<speed>1.36</speed>

</trkpt>

<trkpt lat="56.6638071" lon="23.6832316">
<ele>0.455</ele>
<time>2019-09-10T17:11:02Z</time>
<speed>1.40</speed>

</trkpt>

<trkpt lat="56.663795" lon="23.6832305">
<ele>0.476</ele>



<time>2019-09-10T17:11:03Z</time>
<speed>1.35</speed>

</trkpt>

<trkpt lat="56.6637825" lon="23.6832298">
<ele>0.44</ele>
<time>2019-09-10T17:11:04Z</time>
<speed>1.42</speed>

<[trkpt>

<trkpt lat="56.6637703" lon="23.6832286">
<ele>0.393</ele>
<time>2019-09-10T17:11:05Z</time>
<speed>1.43</speed>

</trkpt>

<trkpt lat="56.6637591" lon="23.6832317">
<ele>0.326</ele>
<time>2019-09-10T17:11:06Z</time>
<speed>1.27</speed>

</trkpt>

<trkpt lat="56.6637504" lon="23.6832391">
<ele>0.291</ele>
<time>2019-09-10T17:11:07Z</time>
<speed>0.92</speed>

<[trkpt>

<trkpt lat="56.6637429" lon="23.683247">
<ele>0.195</ele>
<time>2019-09-10T17:11:08Z</time>
<speed>0.78</speed>

</trkpt>

<trkpt lat="56.6637382" lon="23.6832429">
<ele>0.179</ele>
<time>2019-09-10T17:11:09Z</time>
<speed>0.66</speed>

</trkpt>

<trkpt lat="56.6637317" lon="23.6832308">
<ele>0.147</ele>
<time>2019-09-10T17:11:10Z</time>
<speed>1.16</speed>

<[trkpt>

<trkpt lat="56.6637232" lon="23.6832181">
<ele>0.234</ele>
<time>2019-09-10T17:11:11Z</time>
<speed>1.22</speed>

</trkpt>

<trkpt lat="56.663715" lon="23.6832041">
<ele>0.268</ele>
<time>2019-09-10T17:11:12Z</time>
<speed>1.38</speed>

</trkpt>

<trkpt lat="56.6637076" lon="23.6831899">
<ele>0.322</ele>
<time>2019-09-10T17:11:13Z</time>
<speed>1.23</speed>

</trkpt>

<trkpt lat="56.6636988" lon="23.6831773">
<ele>0.389</ele>
<time>2019-09-10T17:11:14Z</time>
<speed>1.20</speed>

</trkpt>

<trkpt lat="56.6636889" lon="23.6831712">
<ele>0.482</ele>
<time>2019-09-10T17:11:15Z</time>
<speed>1.13</speed>

</trkpt>

<trkpt lat="56.6636782" lon="23.6831783">
<ele>0.465</ele>
<time>2019-09-10T17:11:16Z</time>
<speed>1.33</speed>

</trkpt>

<trkpt lat="56.6636687" lon="23.6831949">
<ele>0.496</ele>



<time>2019-09-10T17:11:17Z</time>
<speed>1.45</speed>

</trkpt>

<trkpt lat="56.6636597" lon="23.6832138">
<ele>0.48</ele>
<time>2019-09-10T17:11:18Z</time>
<speed>1.54</speed>

<[trkpt>

<trkpt lat="56.6636514" lon="23.6832317">
<ele>0.485</ele>
<time>2019-09-10T17:11:19Z</time>
<speed>1.46</speed>

</trkpt>

<trkpt lat="56.6636431" lon="23.6832492">
<ele>0.461</ele>
<time>2019-09-10T17:11:20Z</time>
<speed>1.44</speed>

</trkpt>

<trkpt lat="56.6636352" lon="23.6832679">
<ele>0.469</ele>
<time>2019-09-10T17:11:21Z</time>
<speed>1.44</speed>

<[trkpt>

<trkpt lat="56.663627" lon="23.6832861">
<ele>0.428</ele>
<time>2019-09-10T17:11:22Z</time>
<speed>1.43</speed>

</trkpt>

<trkpt lat="56.663619" lon="23.6833044">
<ele>0.442</ele>
<time>2019-09-10T17:11:23Z</time>
<speed>1.39</speed>

</trkpt>

<trkpt lat="56.6636109" lon="23.683323">
<ele>0.447</ele>
<time>2019-09-10T17:11:24Z</time>
<speed>1.42</speed>

<[trkpt>

<trkpt lat="56.6636027" lon="23.6833412">
<ele>0.456</ele>
<time>2019-09-10T17:11:25Z</time>
<speed>1.41</speed>

</trkpt>

<trkpt lat="56.6635942" lon="23.6833594">
<ele>0.443</ele>
<time>2019-09-10T17:11:26Z</time>
<speed>1.46</speed>

</trkpt>

<trkpt lat="56.6635858" lon="23.6833785">
<ele>0.449</ele>
<time>2019-09-10T17:11:27Z</time>
<speed>1.48</speed>

</trkpt>

<trkpt lat="56.6635776" lon="23.6833975">
<ele>0.446</ele>
<time>2019-09-10T17:11:28Z</time>
<speed>1.42</speed>

</trkpt>

<trkpt lat="56.6635694" lon="23.6834167">
<ele>0.429</ele>
<time>2019-09-10T17:11:29Z</time>
<speed>1.49</speed>

</trkpt>

<trkpt lat="56.6635607" lon="23.6834359">
<ele>0.403</ele>
<time>2019-09-10T17:11:30Z</time>
<speed>1.52</speed>

</trkpt>

<trkpt lat="56.6635524" lon="23.6834546">
<ele>0.359</ele>



<time>2019-09-10T17:11:31Z</time>
<speed>1.52</speed>

</trkpt>

<trkpt lat="56.6635443" lon="23.6834738">
<ele>0.381</ele>
<time>2019-09-10T17:11:32Z</time>
<speed>1.50</speed>

<[trkpt>

<trkpt lat="56.6635363" lon="23.6834927">
<ele>0.328</ele>
<time>2019-09-10T17:11:33Z</time>
<speed>1.46</speed>

</trkpt>

<trkpt lat="56.6635289" lon="23.6835112">
<ele>0.324</ele>
<time>2019-09-10T17:11:34Z</time>
<speed>1.35</speed>

</trkpt>

<trkpt lat="56.6635214" lon="23.683521">
<ele>0.399</ele>
<time>2019-09-10T17:11:35Z</time>
<speed>0.89</speed>

<[trkpt>

<trkpt lat="56.6635122" lon="23.6835132">
<ele>0.366</ele>
<time>2019-09-10T17:11:36Z</time>
<speed>1.19</speed>

</trkpt>

<trkpt lat="56.6635025" lon="23.6835002">
<ele>0.33</ele>
<time>2019-09-10T17:11:37Z</time>
<speed>1.42</speed>

</trkpt>

<trkpt lat="56.6634965" lon="23.6834843">
<ele>0.248</ele>
<time>2019-09-10T17:11:38Z</time>
<speed>1.11</speed>

<[trkpt>

<trkpt lat="56.6635015" lon="23.6834685">
<ele>0.216</ele>
<time>2019-09-10T17:11:39Z</time>
<speed>1.07</speed>

</trkpt>

<trkpt lat="56.6635095" lon="23.683453">
<ele>0.461</ele>
<time>2019-09-10T17:11:40Z</time>
<speed>1.33</speed>

</trkpt>

<trkpt lat="56.6635177" lon="23.6834371">
<ele>0.522</ele>
<time>2019-09-10T17:11:41Z</time>
<speed>1.35</speed>

</trkpt>

<trkpt lat="56.6635264" lon="23.6834201">
<ele>0.53</ele>
<time>2019-09-10T17:11:42Z</time>
<speed>1.45</speed>

</trkpt>

<trkpt lat="56.6635347" lon="23.6834019">
<ele>0.49</ele>
<time>2019-09-10T17:11:43Z</time>
<speed>1.44</speed>

</trkpt>

<trkpt lat="56.6635429" lon="23.6833832">
<ele>0.482</ele>
<time>2019-09-10T17:11:44Z</time>
<speed>1.41</speed>

</trkpt>

<trkpt lat="56.6635517" lon="23.6833657">
<ele>0.5</ele>



<time>2019-09-10T17:11:45Z</time>
<speed>1.39</speed>

</trkpt>

<trkpt lat="56.663559" lon="23.6833466">
<ele>0.462</ele>
<time>2019-09-10T17:11:46Z</time>
<speed>1.36</speed>

<[trkpt>

<trkpt lat="56.6635663" lon="23.683328">
<ele>0.434</ele>
<time>2019-09-10T17:11:47Z</time>
<speed>1.35</speed>

</trkpt>

<trkpt lat="56.6635742" lon="23.6833104">
<ele>0.489</ele>
<time>2019-09-10T17:11:48Z</time>
<speed>1.43</speed>

</trkpt>

<trkpt lat="56.6635824" lon="23.6832917">
<ele>0.499</ele>
<time>2019-09-10T17:11:49Z</time>
<speed>1.47</speed>

<[trkpt>

<trkpt lat="56.6635905" lon="23.6832729">
<ele>0.462</ele>
<time>2019-09-10T17:11:50Z</time>
<speed>1.49</speed>

</trkpt>

<trkpt lat="56.6635987" lon="23.6832538">
<ele>0.462</ele>
<time>2019-09-10T17:11:51Z</time>
<speed>1.50</speed>

</trkpt>

<trkpt lat="56.6636067" lon="23.6832351">
<ele>0.471</ele>
<time>2019-09-10T17:11:52Z</time>
<speed>1.42</speed>

<[trkpt>

<trkpt lat="56.663615" lon="23.6832171">
<ele>0.451</ele>
<time>2019-09-10T17:11:53Z</time>
<speed>1.39</speed>

</trkpt>

<trkpt lat="56.6636238" lon="23.6831995">
<ele>0.437</ele>
<time>2019-09-10T17:11:54Z</time>
<speed>1.43</speed>

</trkpt>

<trkpt lat="56.6636326" lon="23.6831818">
<ele>0.483</ele>
<time>2019-09-10T17:11:55Z</time>
<speed>1.42</speed>

</trkpt>

<trkpt lat="56.6636411" lon="23.6831639">
<ele>0.488</ele>
<time>2019-09-10T17:11:56Z</time>
<speed>1.42</speed>

</trkpt>

<trkpt lat="56.6636497" lon="23.6831459">
<ele>0.51</ele>
<time>2019-09-10T17:11:57Z</time>
<speed>1.40</speed>

</trkpt>

<trkpt lat="56.6636578" lon="23.6831262">
<ele>0.423</ele>
<time>2019-09-10T17:11:58Z</time>
<speed>1.52</speed>

</trkpt>

<trkpt lat="56.6636661" lon="23.6831076">
<ele>0.458</ele>



<time>2019-09-10T17:11:59Z</time>
<speed>1.48</speed>

</trkpt>

<trkpt lat="56.663675" lon="23.6830902">
<ele>0.533</ele>
<time>2019-09-10T17:12:00Z</time>
<speed>1.44</speed>

<[trkpt>

<trkpt lat="56.6636829" lon="23.6830707">
<ele>0.466</ele>
<time>2019-09-10T17:12:01Z</time>
<speed>1.55</speed>

</trkpt>

<trkpt lat="56.6636913" lon="23.6830514">
<ele>0.438</ele>
<time>2019-09-10T17:12:02Z</time>
<speed>1.47</speed>

</trkpt>

<trkpt lat="56.6636994" lon="23.6830331">
<ele>0.402</ele>
<time>2019-09-10T17:12:03Z</time>
<speed>1.46</speed>

<[trkpt>

<trkpt lat="56.6637079" lon="23.6830145">
<ele>0.435</ele>
<time>2019-09-10T17:12:04Z</time>
<speed>1.45</speed>

</trkpt>

<trkpt lat="56.6637158" lon="23.6829956">
<ele>0.464</ele>
<time>2019-09-10T17:12:05Z</time>
<speed>1.42</speed>

</trkpt>

<trkpt lat="56.663724" lon="23.6829778">
<ele>0.494</ele>
<time>2019-09-10T17:12:06Z</time>
<speed>1.33</speed>

<[trkpt>

<trkpt lat="56.6637326" lon="23.68296">
<ele>0.51</ele>
<time>2019-09-10T17:12:07Z</time>
<speed>1.42</speed>

</trkpt>

<trkpt lat="56.6637412" lon="23.682942">
<ele>0.455</ele>
<time>2019-09-10T17:12:08Z</time>
<speed>1.45</speed>

</trkpt>

<trkpt lat="56.6637494" lon="23.6829233">
<ele>0.453</ele>
<time>2019-09-10T17:12:09Z</time>
<speed>1.42</speed>

</trkpt>

<trkpt lat="56.663758" lon="23.6829045">
<ele>0.492</ele>
<time>2019-09-10T17:12:10Z</time>
<speed>1.47</speed>

</trkpt>

<trkpt lat="56.6637659" lon="23.6828853">
<ele>0.449</ele>
<time>2019-09-10T17:12:11Z</time>
<speed>1.55</speed>

</trkpt>

<trkpt lat="56.6637744" lon="23.6828677">
<ele>0.47</ele>
<time>2019-09-10T17:12:12Z</time>
<speed>1.38</speed>

</trkpt>

<trkpt lat="56.6637826" lon="23.6828509">
<ele>0.515</ele>



<time>2019-09-10T17:12:13Z</time>
<speed>1.46</speed>

</trkpt>

<trkpt lat="56.6637903" lon="23.682832">
<ele>0.465</ele>
<time>2019-09-10T17:12:14Z</time>
<speed>1.52</speed>

<[trkpt>

<trkpt lat="56.6637981" lon="23.6828123">
<ele>0.346</ele>
<time>2019-09-10T17:12:15Z</time>
<speed>1.42</speed>

</trkpt>

<trkpt lat="56.663807" lon="23.6827943">
<ele>0.481</ele>
<time>2019-09-10T17:12:16Z</time>
<speed>1.30</speed>

</trkpt>

<trkpt lat="56.6638143" lon="23.6827762">
<ele>0.377</ele>
<time>2019-09-10T17:12:17Z</time>
<speed>1.23</speed>

<[trkpt>

<trkpt lat="56.663822" lon="23.6827574">
<ele>0.439</ele>
<time>2019-09-10T17:12:18Z</time>
<speed>1.42</speed>

</trkpt>

<trkpt lat="56.6638294" lon="23.6827369">
<ele>0.438</ele>
<time>2019-09-10T17:12:19Z</time>
<speed>1.35</speed>

</trkpt>

<trkpt lat="56.6638359" lon="23.6827192">
<ele>0.453</ele>
<time>2019-09-10T17:12:20Z</time>
<speed>1.05</speed>

<[trkpt>

<trkpt lat="56.663843" lon="23.6827035">
<ele>0.316</ele>
<time>2019-09-10T17:12:21Z</time>
<speed>1.18</speed>

</trkpt>

<trkpt lat="56.6638479" lon="23.6826924">
<ele>0.418</ele>
<time>2019-09-10T17:12:22Z</time>
<speed>0.65</speed>

</trkpt>

<trkpt lat="56.6638503" lon="23.682697">
<ele>0.442</ele>
<time>2019-09-10T17:12:23Z</time>
<speed>0.49</speed>

</trkpt>

<trkpt lat="56.663854" lon="23.6827063">
<ele>0.407</ele>
<time>2019-09-10T17:12:24Z</time>
<speed>1.00</speed>

</trkpt>

<trkpt lat="56.663862" lon="23.6827221">
<ele>0.446</ele>
<time>2019-09-10T17:12:25Z</time>
<speed>1.41</speed>

</trkpt>

<trkpt lat="56.6638708" lon="23.6827396">
<ele>0.394</ele>
<time>2019-09-10T17:12:26Z</time>
<speed>1.45</speed>

</trkpt>

<trkpt lat="56.6638791" lon="23.6827572">
<ele>0.35</ele>



<time>2019-09-10T17:12:27Z</time>
<speed>1.40</speed>

</trkpt>

<trkpt lat="56.6638881" lon="23.6827755">
<ele>0.392</ele>
<time>2019-09-10T17:12:28Z</time>
<speed>1.49</speed>

<[trkpt>

<trkpt lat="56.6638972" lon="23.6827931">
<ele>0.434</ele>
<time>2019-09-10T17:12:29Z</time>
<speed>1.36</speed>

</trkpt>

<trkpt lat="56.6639072" lon="23.6828108">
<ele>0.547</ele>
<time>2019-09-10T17:12:30Z</time>
<speed>1.50</speed>

</trkpt>

<trkpt lat="56.6639167" lon="23.6828282">
<ele>0.623</ele>
<time>2019-09-10T17:12:31Z</time>
<speed>1.46</speed>

<[trkpt>

<trkpt lat="56.6639259" lon="23.6828427">
<ele>0.523</ele>
<time>2019-09-10T17:12:32Z</time>
<speed>1.36</speed>

</trkpt>

<trkpt lat="56.6639349" lon="23.6828597">
<ele>0.49</ele>
<time>2019-09-10T17:12:33Z</time>
<speed>1.49</speed>

</trkpt>

<trkpt lat="56.6639442" lon="23.6828768">
<ele>0.461</ele>
<time>2019-09-10T17:12:34Z</time>
<speed>1.46</speed>

<[trkpt>

<trkpt lat="56.663954" lon="23.682893">
<ele>0.462</ele>
<time>2019-09-10T17:12:35Z</time>
<speed>1.55</speed>

</trkpt>

<trkpt lat="56.6639635" lon="23.6829103">
<ele>0.437</ele>
<time>2019-09-10T17:12:36Z</time>
<speed>1.49</speed>

</trkpt>

<trkpt lat="56.6639722" lon="23.6829268">
<ele>0.408</ele>
<time>2019-09-10T17:12:37Z</time>
<speed>1.42</speed>

</trkpt>

<trkpt lat="56.6639819" lon="23.6829436">
<ele>0.452</ele>
<time>2019-09-10T17:12:38Z</time>
<speed>1.40</speed>

</trkpt>

<trkpt lat="56.6639912" lon="23.682961">
<ele>0.442</ele>
<time>2019-09-10T17:12:39Z</time>
<speed>1.43</speed>

</trkpt>

<trkpt lat="56.6640002" lon="23.6829788">
<ele>0.512</ele>
<time>2019-09-10T17:12:40Z</time>
<speed>1.45</speed>

</trkpt>

<trkpt lat="56.6640096" lon="23.6829959">
<ele>0.484</ele>



<time>2019-09-10T17:12:41Z</time>
<speed>1.41</speed>

</trkpt>

<trkpt lat="56.664019" lon="23.6830131">
<ele>0.464</ele>
<time>2019-09-10T17:12:42Z</time>
<speed>1.42</speed>

<[trkpt>

<trkpt lat="56.6640284" lon="23.6830311">
<ele>0.503</ele>
<time>2019-09-10T17:12:43Z</time>
<speed>1.49</speed>

</trkpt>

<trkpt lat="56.664038" lon="23.6830489">
<ele>0.509</ele>
<time>2019-09-10T17:12:44Z</time>
<speed>1.52</speed>

</trkpt>

<trkpt lat="56.6640474" lon="23.6830664">
<ele>0.479</ele>
<time>2019-09-10T17:12:45Z</time>
<speed>1.54</speed>

<[trkpt>

<trkpt lat="56.6640568" lon="23.6830837">
<ele>0.43</ele>
<time>2019-09-10T17:12:46Z</time>
<speed>1.49</speed>

</trkpt>

<trkpt lat="56.6640663" lon="23.6831013">
<ele>0.414</ele>
<time>2019-09-10T17:12:47Z</time>
<speed>1.48</speed>

</trkpt>

<trkpt lat="56.6640756" lon="23.6831189">
<ele>0.436</ele>
<time>2019-09-10T17:12:48Z</time>
<speed>1.47</speed>

<[trkpt>

<trkpt lat="56.664085" lon="23.6831367">
<ele>0.434</ele>
<time>2019-09-10T17:12:49Z</time>
<speed>1.53</speed>

</trkpt>

<trkpt lat="56.6640945" lon="23.6831545">
<ele>0.489</ele>
<time>2019-09-10T17:12:50Z</time>
<speed>1.50</speed>

</trkpt>

<trkpt lat="56.6641042" lon="23.6831724">
<ele>0.487</ele>
<time>2019-09-10T17:12:51Z</time>
<speed>1.51</speed>

</trkpt>

<trkpt lat="56.6641134" lon="23.6831902">
<ele>0.524</ele>
<time>2019-09-10T17:12:52Z</time>
<speed>1.42</speed>

</trkpt>

<trkpt lat="56.6641228" lon="23.6832077">
<ele>0.543</ele>
<time>2019-09-10T17:12:53Z</time>
<speed>1.48</speed>

</trkpt>

<trkpt lat="56.6641324" lon="23.6832252">
<ele>0.57</ele>
<time>2019-09-10T17:12:54Z</time>
<speed>1.49</speed>

</trkpt>

<trkpt lat="56.6641419" lon="23.6832432">
<ele>0.563</ele>



<time>2019-09-10T17:12:55Z</time>
<speed>1.48</speed>

</trkpt>

<trkpt lat="56.6641508" lon="23.6832604">
<ele>0.588</ele>
<time>2019-09-10T17:12:56Z</time>
<speed>1.46</speed>

<[trkpt>

<trkpt lat="56.6641597" lon="23.6832778">
<ele>0.547</ele>
<time>2019-09-10T17:12:57Z</time>
<speed>1.55</speed>

</trkpt>

<trkpt lat="56.6641691" lon="23.6832948">
<ele>0.512</ele>
<time>2019-09-10T17:12:58Z</time>
<speed>1.52</speed>

</trkpt>

<trkpt lat="56.6641781" lon="23.6833112">
<ele>0.541</ele>
<time>2019-09-10T17:12:59Z</time>
<speed>1.42</speed>

<[trkpt>

<trkpt lat="56.6641878" lon="23.6833281">
<ele>0.537</ele>
<time>2019-09-10T17:13:00Z</time>
<speed>1.47</speed>

</trkpt>

<trkpt lat="56.6641973" lon="23.683344">
<ele>0.575</ele>
<time>2019-09-10T17:13:01Z</time>
<speed>1.39</speed>

</trkpt>

<trkpt lat="56.6642067" lon="23.6833608">
<ele>0.593</ele>
<time>2019-09-10T17:13:02Z</time>
<speed>1.49</speed>

<[trkpt>

<trkpt lat="56.6642163" lon="23.6833782">
<ele>0.609</ele>
<time>2019-09-10T17:13:03Z</time>
<speed>1.47</speed>

</trkpt>

<trkpt lat="56.6642255" lon="23.6833957">
<ele>0.61</ele>
<time>2019-09-10T17:13:04Z</time>
<speed>1.44</speed>

</trkpt>

<trkpt lat="56.6642347" lon="23.6834126">
<ele>0.616</ele>
<time>2019-09-10T17:13:05Z</time>
<speed>1.43</speed>

</trkpt>

<trkpt lat="56.664244" lon="23.6834295">
<ele>0.604</ele>
<time>2019-09-10T17:13:06Z</time>
<speed>1.46</speed>

</trkpt>

<trkpt lat="56.664253" lon="23.6834465">
<ele>0.622</ele>
<time>2019-09-10T17:13:07Z</time>
<speed>1.41</speed>

</trkpt>

<trkpt lat="56.6642621" lon="23.6834632">
<ele>0.627</ele>
<time>2019-09-10T17:13:08Z</time>
<speed>1.48</speed>

</trkpt>

<trkpt lat="56.6642714" lon="23.6834804">
<ele>0.629</ele>



<time>2019-09-10T17:13:09Z</time>
<speed>1.51</speed>

</trkpt>

<trkpt lat="56.6642806" lon="23.6834978">
<ele>0.631</ele>
<time>2019-09-10T17:13:10Z</time>
<speed>1.46</speed>

<[trkpt>

<trkpt lat="56.6642897" lon="23.6835152">
<ele>0.622</ele>
<time>2019-09-10T17:13:11Z</time>
<speed>1.44</speed>

</trkpt>

<trkpt lat="56.664299" lon="23.6835322">
<ele>0.606</ele>
<time>2019-09-10T17:13:12Z</time>
<speed>1.41</speed>

</trkpt>

<trkpt lat="56.6643082" lon="23.6835493">
<ele>0.607</ele>
<time>2019-09-10T17:13:13Z</time>
<speed>1.48</speed>

<[trkpt>

<trkpt lat="56.6643172" lon="23.6835665">
<ele>0.623</ele>
<time>2019-09-10T17:13:14Z</time>
<speed>1.43</speed>

</trkpt>

<trkpt lat="56.6643264" lon="23.6835832">
<ele>0.629</ele>
<time>2019-09-10T17:13:15Z</time>
<speed>1.42</speed>

</trkpt>

<trkpt lat="56.664336" lon="23.6835996">
<ele>0.651</ele>
<time>2019-09-10T17:13:16Z</time>
<speed>1.45</speed>

<[trkpt>

<trkpt lat="56.6643458" lon="23.6836171">
<ele>0.625</ele>
<time>2019-09-10T17:13:17Z</time>
<speed>1.55</speed>

</trkpt>

<trkpt lat="56.6643555" lon="23.6836341">
<ele>0.609</ele>
<time>2019-09-10T17:13:18Z</time>
<speed>1.51</speed>

</trkpt>

<trkpt lat="56.6643645" lon="23.6836496">
<ele>0.618</ele>
<time>2019-09-10T17:13:19Z</time>
<speed>1.36</speed>

</trkpt>

<trkpt lat="56.6643717" lon="23.6836632">
<ele>0.601</ele>
<time>2019-09-10T17:13:20Z</time>
<speed>1.03</speed>

</trkpt>

<trkpt lat="56.6643709" lon="23.6836699">
<ele>0.567</ele>
<time>2019-09-10T17:13:21Z</time>
<speed>0.32</speed>

</trkpt>

<trkpt lat="56.6643656" lon="23.6836813">
<ele>0.576</ele>
<time>2019-09-10T17:13:22Z</time>
<speed>1.10</speed>

</trkpt>

<trkpt lat="56.6643581" lon="23.6836946">
<ele>0.568</ele>



<time>2019-09-10T17:13:23Z</time>
<speed>1.20</speed>

</trkpt>

<trkpt lat="56.6643513" lon="23.6837038">
<ele>0.554</ele>
<time>2019-09-10T17:13:24Z</time>
<speed>0.77</speed>

<[trkpt>

<trkpt lat="56.6643491" lon="23.6836951">
<ele>0.541</ele>
<time>2019-09-10T17:13:25Z</time>
<speed>0.64</speed>

</trkpt>

<trkpt lat="56.6643417" lon="23.683681">
<ele>0.523</ele>
<time>2019-09-10T17:13:26Z</time>
<speed>1.35</speed>

</trkpt>

<trkpt lat="56.6643329" lon="23.6836649">
<ele>0.534</ele>
<time>2019-09-10T17:13:27Z</time>
<speed>1.44</speed>

<[trkpt>

<trkpt lat="56.6643239" lon="23.6836482">
<ele>0.548</ele>
<time>2019-09-10T17:13:28Z</time>
<speed>1.45</speed>

</trkpt>

<trkpt lat="56.6643148" lon="23.6836309">
<ele>0.566</ele>
<time>2019-09-10T17:13:29Z</time>
<speed>1.46</speed>

</trkpt>

<trkpt lat="56.6643059" lon="23.6836138">
<ele>0.584</ele>
<time>2019-09-10T17:13:30Z</time>
<speed>1.46</speed>

<[trkpt>

<trkpt lat="56.6642966" lon="23.683597">
<ele>0.587</ele>
<time>2019-09-10T17:13:31Z</time>
<speed>1.48</speed>

</trkpt>

<trkpt lat="56.6642872" lon="23.6835792">
<ele>0.595</ele>
<time>2019-09-10T17:13:32Z</time>
<speed>1.53</speed>

</trkpt>

<trkpt lat="56.6642776" lon="23.6835622">
<ele>0.56</ele>
<time>2019-09-10T17:13:33Z</time>
<speed>1.50</speed>

</trkpt>

<trkpt lat="56.6642687" lon="23.683545">
<ele>0.562</ele>
<time>2019-09-10T17:13:34Z</time>
<speed>1.52</speed>

</trkpt>

<trkpt lat="56.6642595" lon="23.683528">
<ele>0.578</ele>
<time>2019-09-10T17:13:35Z</time>
<speed>1.49</speed>

</trkpt>

<trkpt lat="56.6642509" lon="23.683511">
<ele>0.613</ele>
<time>2019-09-10T17:13:36Z</time>
<speed>1.40</speed>

</trkpt>

<trkpt lat="56.6642418" lon="23.6834936">
<ele>0.64</ele>



<time>2019-09-10T17:13:37Z</time>
<speed>1.46</speed>

</trkpt>

<trkpt lat="56.6642325" lon="23.6834764">
<ele>0.608</ele>
<time>2019-09-10T17:13:38Z</time>
<speed>1.46</speed>

<[trkpt>

<trkpt lat="56.6642234" lon="23.6834592">
<ele>0.594</ele>
<time>2019-09-10T17:13:39Z</time>
<speed>1.43</speed>

</trkpt>

<trkpt lat="56.6642144" lon="23.6834422">
<ele>0.573</ele>
<time>2019-09-10T17:13:40Z</time>
<speed>1.43</speed>

</trkpt>

<trkpt lat="56.6642064" lon="23.683426">
<ele>0.528</ele>
<time>2019-09-10T17:13:41Z</time>
<speed>1.26</speed>

<[trkpt>

<trkpt lat="56.6641973" lon="23.6834103">
<ele>0.536</ele>
<time>2019-09-10T17:13:42Z</time>
<speed>1.39</speed>

</trkpt>

<trkpt lat="56.6641884" lon="23.6833941">
<ele>0.541</ele>
<time>2019-09-10T17:13:43Z</time>
<speed>1.37</speed>

</trkpt>

<trkpt lat="56.6641795" lon="23.6833768">
<ele>0.559</ele>
<time>2019-09-10T17:13:44Z</time>
<speed>1.41</speed>

<[trkpt>

<trkpt lat="56.66417" lon="23.6833598">
<ele>0.581</ele>
<time>2019-09-10T17:13:45Z</time>
<speed>1.46</speed>

</trkpt>

<trkpt lat="56.6641606" lon="23.6833425">
<ele>0.54</ele>
<time>2019-09-10T17:13:46Z</time>
<speed>1.53</speed>

</trkpt>

<trkpt lat="56.6641514" lon="23.6833238">
<ele>0.523</ele>
<time>2019-09-10T17:13:47Z</time>
<speed>1.57</speed>

</trkpt>

<trkpt lat="56.6641416" lon="23.6833055">
<ele>0.497</ele>
<time>2019-09-10T17:13:48Z</time>
<speed>1.60</speed>

</trkpt>

<trkpt lat="56.6641319" lon="23.6832876">
<ele>0.481</ele>
<time>2019-09-10T17:13:49Z</time>
<speed>1.58</speed>

</trkpt>

<trkpt lat="56.6641227" lon="23.6832702">
<ele>0.465</ele>
<time>2019-09-10T17:13:50Z</time>
<speed>1.55</speed>

</trkpt>

<trkpt lat="56.6641138" lon="23.683253">
<ele>0.439</ele>



<time>2019-09-10T17:13:51Z</time>
<speed>1.41</speed>

</trkpt>

<trkpt lat="56.6641051" lon="23.6832348">
<ele>0.433</ele>
<time>2019-09-10T17:13:52Z</time>
<speed>1.45</speed>

<[trkpt>

<trkpt lat="56.6640959" lon="23.6832187">
<ele>0.435</ele>
<time>2019-09-10T17:13:53Z</time>
<speed>1.37</speed>

</trkpt>

<trkpt lat="56.6640864" lon="23.6832012">
<ele>0.413</ele>
<time>2019-09-10T17:13:54Z</time>
<speed>1.49</speed>

</trkpt>

<trkpt lat="56.6640766" lon="23.6831839">
<ele>0.405</ele>
<time>2019-09-10T17:13:55Z</time>
<speed>1.45</speed>

<[trkpt>

<trkpt lat="56.664067" lon="23.683167">
<ele>0.421</ele>
<time>2019-09-10T17:13:56Z</time>
<speed>1.46</speed>

</trkpt>

<trkpt lat="56.6640577" lon="23.6831498">
<ele>0.404</ele>
<time>2019-09-10T17:13:57Z</time>
<speed>1.46</speed>

</trkpt>

<trkpt lat="56.6640487" lon="23.6831327">
<ele>0.381</ele>
<time>2019-09-10T17:13:58Z</time>
<speed>1.46</speed>

<[trkpt>

<trkpt lat="56.6640397" lon="23.683116">
<ele>0.391</ele>
<time>2019-09-10T17:13:59Z</time>
<speed>1.47</speed>

</trkpt>

<trkpt lat="56.6640302" lon="23.683099">
<ele>0.378</ele>
<time>2019-09-10T17:14:00Z</time>
<speed>1.47</speed>

</trkpt>

<trkpt lat="56.664021" lon="23.6830815">
<ele>0.384</ele>
<time>2019-09-10T17:14:01Z</time>
<speed>1.46</speed>

</trkpt>

<trkpt lat="56.6640116" lon="23.6830636">
<ele>0.361</ele>
<time>2019-09-10T17:14:02Z</time>
<speed>1.48</speed>

</trkpt>

<trkpt lat="56.6640023" lon="23.6830464">
<ele>0.429</ele>
<time>2019-09-10T17:14:03Z</time>
<speed>1.49</speed>

</trkpt>

<trkpt lat="56.6639928" lon="23.683029">
<ele>0.408</ele>
<time>2019-09-10T17:14:04Z</time>
<speed>1.44</speed>

</trkpt>

<trkpt lat="56.6639835" lon="23.683012">
<ele>0.464</ele>



<time>2019-09-10T17:14:05Z</time>
<speed>1.47</speed>

</trkpt>

<trkpt lat="56.663974" lon="23.682995">
<ele>0.508</ele>
<time>2019-09-10T17:14:06Z</time>
<speed>1.44</speed>

<[trkpt>

<trkpt lat="56.6639647" lon="23.682978">
<ele>0.46</ele>
<time>2019-09-10T17:14:07Z</time>
<speed>1.45</speed>

</trkpt>

<trkpt lat="56.6639554" lon="23.6829612">
<ele>0.446</ele>
<time>2019-09-10T17:14:08Z</time>
<speed>1.48</speed>

</trkpt>

<trkpt lat="56.6639462" lon="23.6829442">
<ele>0.433</ele>
<time>2019-09-10T17:14:09Z</time>
<speed>1.56</speed>

<[trkpt>

<trkpt lat="56.663937" lon="23.682928">
<ele>0.432</ele>
<time>2019-09-10T17:14:10Z</time>
<speed>1.41</speed>

</trkpt>

<trkpt lat="56.6639276" lon="23.6829122">
<ele>0.412</ele>
<time>2019-09-10T17:14:11Z</time>
<speed>1.43</speed>

</trkpt>

<trkpt lat="56.6639179" lon="23.6828965">
<ele>0.439</ele>
<time>2019-09-10T17:14:12Z</time>
<speed>1.42</speed>

<[trkpt>

<trkpt lat="56.6639079" lon="23.6828822">
<ele>0.459</ele>
<time>2019-09-10T17:14:13Z</time>
<speed>1.39</speed>

</trkpt>

<trkpt lat="56.6638975" lon="23.6828686">
<ele>0.4</ele>
<time>2019-09-10T17:14:14Z</time>
<speed>1.41</speed>

</trkpt>

<trkpt lat="56.6638863" lon="23.6828575">
<ele>0.377</ele>
<time>2019-09-10T17:14:15Z</time>
<speed>1.41</speed>

</trkpt>

<trkpt lat="56.6638741" lon="23.6828505">
<ele>0.351</ele>
<time>2019-09-10T17:14:16Z</time>
<speed>1.46</speed>

</trkpt>

<trkpt lat="56.6638614" lon="23.6828472">
<ele>0.313</ele>
<time>2019-09-10T17:14:17Z</time>
<speed>1.45</speed>

</trkpt>

<trkpt lat="56.6638484" lon="23.6828477">
<ele>0.272</ele>
<time>2019-09-10T17:14:18Z</time>
<speed>1.50</speed>

</trkpt>

<trkpt lat="56.6638362" lon="23.6828535">
<ele>0.233</ele>



<time>2019-09-10T17:14:19Z</time>
<speed>1.42</speed>

</trkpt>

<trkpt lat="56.6638254" lon="23.6828645">
<ele>0.313</ele>
<time>2019-09-10T17:14:20Z</time>
<speed>1.34</speed>

<[trkpt>

<trkpt lat="56.6638153" lon="23.682879">
<ele>0.321</ele>
<time>2019-09-10T17:14:21Z</time>
<speed>1.36</speed>

</trkpt>

<trkpt lat="56.663806" lon="23.6828942">
<ele>0.317</ele>
<time>2019-09-10T17:14:22Z</time>
<speed>1.25</speed>

</trkpt>

<trkpt lat="56.6637974" lon="23.6829103">
<ele>0.427</ele>
<time>2019-09-10T17:14:23Z</time>
<speed>1.37</speed>

<[trkpt>

<trkpt lat="56.6637888" lon="23.682927">
<ele>0.479</ele>
<time>2019-09-10T17:14:24Z</time>
<speed>1.40</speed>

</trkpt>

<trkpt lat="56.6637804" lon="23.682944">
<ele>0.485</ele>
<time>2019-09-10T17:14:25Z</time>
<speed>1.43</speed>

</trkpt>

<trkpt lat="56.6637719" lon="23.6829621">
<ele>0.438</ele>
<time>2019-09-10T17:14:26Z</time>
<speed>1.49</speed>

<[trkpt>

<trkpt lat="56.663764" lon="23.6829809">
<ele>0.467</ele>
<time>2019-09-10T17:14:27Z</time>
<speed>1.48</speed>

</trkpt>

<trkpt lat="56.663756" lon="23.682999">
<ele>0.517</ele>
<time>2019-09-10T17:14:28Z</time>
<speed>1.34</speed>

</trkpt>

<trkpt lat="56.6637479" lon="23.6830169">
<ele>0.493</ele>
<time>2019-09-10T17:14:29Z</time>
<speed>1.37</speed>

</trkpt>

<trkpt lat="56.6637394" lon="23.6830345">
<ele>0.512</ele>
<time>2019-09-10T17:14:30Z</time>
<speed>1.41</speed>

</trkpt>

<trkpt lat="56.6637317" lon="23.6830529">
<ele>0.522</ele>
<time>2019-09-10T17:14:31Z</time>
<speed>1.39</speed>

</trkpt>

<trkpt lat="56.6637238" lon="23.6830706">
<ele>0.518</ele>
<time>2019-09-10T17:14:32Z</time>
<speed>1.39</speed>

</trkpt>

<trkpt lat="56.6637189" lon="23.6830888">
<ele>0.528</ele>



<time>2019-09-10T17:14:33Z</time>
<speed>1.18</speed>

</trkpt>

<trkpt lat="56.6637236" lon="23.6831032">
<ele>0.461</ele>
<time>2019-09-10T17:14:34Z</time>
<speed>1.02</speed>

<[trkpt>

<trkpt lat="56.6637313" lon="23.683118">
<ele>0.387</ele>
<time>2019-09-10T17:14:35Z</time>
<speed>1.29</speed>

</trkpt>

<trkpt lat="56.6637395" lon="23.6831321">
<ele>0.401</ele>
<time>2019-09-10T17:14:36Z</time>
<speed>1.25</speed>

</trkpt>

<trkpt lat="56.6637493" lon="23.6831463">
<ele>0.348</ele>
<time>2019-09-10T17:14:37Z</time>
<speed>1.39</speed>

<[trkpt>

<trkpt lat="56.6637594" lon="23.6831589">
<ele>0.27</ele>
<time>2019-09-10T17:14:38Z</time>
<speed>1.32</speed>

</trkpt>

<trkpt lat="56.6637715" lon="23.6831689">
<ele>0.235</ele>
<time>2019-09-10T17:14:39Z</time>
<speed>1.42</speed>

</trkpt>

<trkpt lat="56.6637841" lon="23.6831766">
<ele>0.249</ele>
<time>2019-09-10T17:14:40Z</time>
<speed>1.49</speed>

<[trkpt>

<trkpt lat="56.6637965" lon="23.6831854">
<ele>0.237</ele>
<time>2019-09-10T17:14:41Z</time>
<speed>1.56</speed>

</trkpt>

<trkpt lat="56.6638084" lon="23.683195">
<ele>0.27</ele>
<time>2019-09-10T17:14:42Z</time>
<speed>1.50</speed>

</trkpt>

<trkpt lat="56.6638201" lon="23.6832042">
<ele>0.301</ele>
<time>2019-09-10T17:14:43Z</time>
<speed>1.39</speed>

</trkpt>

<trkpt lat="56.6638311" lon="23.6832154">
<ele>0.34</ele>
<time>2019-09-10T17:14:44Z</time>
<speed>1.40</speed>

</trkpt>

<trkpt lat="56.6638415" lon="23.6832294">
<ele>0.38</ele>
<time>2019-09-10T17:14:45Z</time>
<speed>1.41</speed>

</trkpt>

<trkpt lat="56.6638512" lon="23.6832443">
<ele>0.371</ele>
<time>2019-09-10T17:14:46Z</time>
<speed>1.42</speed>

</trkpt>

<trkpt lat="56.6638603" lon="23.6832608">
<ele>0.344</ele>



<time>2019-09-10T17:14:47Z</time>
<speed>1.48</speed>

</trkpt>

<trkpt lat="56.6638688" lon="23.6832802">
<ele>0.372</ele>
<time>2019-09-10T17:14:48Z</time>
<speed>1.50</speed>

<[trkpt>

<trkpt lat="56.6638746" lon="23.6833019">
<ele>0.378</ele>
<time>2019-09-10T17:14:49Z</time>
<speed>1.53</speed>

</trkpt>

<trkpt lat="56.6638801" lon="23.6833231">
<ele>0.401</ele>
<time>2019-09-10T17:14:50Z</time>
<speed>1.47</speed>

</trkpt>

<trkpt lat="56.6638854" lon="23.6833438">
<ele>0.438</ele>
<time>2019-09-10T17:14:51Z</time>
<speed>1.37</speed>

<[trkpt>

<trkpt lat="56.6638904" lon="23.6833633">
<ele>0.485</ele>
<time>2019-09-10T17:14:52Z</time>
<speed>1.22</speed>

</trkpt>

<trkpt lat="56.6638893" lon="23.6833773">
<ele>0.448</ele>
<time>2019-09-10T17:14:53Z</time>
<speed>0.69</speed>

</trkpt>

<trkpt lat="56.6638872" lon="23.6833825">
<ele>0.409</ele>
<time>2019-09-10T17:14:54Z</time>
<speed>0.40</speed>

<[trkpt>

<trkpt lat="56.6638867" lon="23.683384">
<ele>0.306</ele>
<time>2019-09-10T17:14:55Z</time>
<speed>0.02</speed>

</trkpt>

<trkpt lat="56.6638866" lon="23.6833838">
<ele>0.281</ele>
<time>2019-09-10T17:14:56Z</time>
<speed>0.01</speed>

</trkpt>

<trkpt lat="56.6638866" lon="23.6833838">
<ele>0.272</ele>
<time>2019-09-10T17:14:57Z</time>
<speed>0.01</speed>

</trkpt>

<trkpt lat="56.6638865" lon="23.6833839">
<ele>0.275</ele>
<time>2019-09-10T17:14:58Z</time>
<speed>0.00</speed>

</trkpt>

<trkpt lat="56.6638866" lon="23.6833839">
<ele>0.278</ele>
<time>2019-09-10T17:14:59Z</time>
<speed>0.01</speed>

</trkpt>

<trkpt lat="56.6638866" lon="23.6833838">
<ele>0.281</ele>
<time>2019-09-10T17:15:00Z</time>
<speed>0.01</speed>

</trkpt>

<trkpt lat="56.6638865" lon="23.6833838">
<ele>0.272</ele>



<time>2019-09-10T17:15:01Z</time>
<speed>0.01</speed>

</trkpt>

<trkpt lat="56.6638866" lon="23.6833838">
<ele>0.282</ele>
<time>2019-09-10T17:15:02Z</time>
<speed>0.01</speed>

<[trkpt>

<trkpt lat="56.6638866" lon="23.6833837">
<ele>0.267</ele>
<time>2019-09-10T17:15:03Z</time>
<speed>0.01</speed>

</trkpt>

<trkpt lat="56.6638866" lon="23.6833838">
<ele>0.285</ele>
<time>2019-09-10T17:15:04Z</time>
<speed>0.01</speed>

</trkpt>

<trkpt lat="56.6638866" lon="23.6833839">
<ele>0.286</ele>
<time>2019-09-10T17:15:05Z</time>
<speed>0.00</speed>

<[trkpt>

<trkpt lat="56.6638866" lon="23.6833838">
<ele>0.279</ele>
<time>2019-09-10T17:15:06Z</time>
<speed>0.01</speed>

</trkpt>

<trkpt lat="56.6638866" lon="23.6833838">
<ele>0.276</ele>
<time>2019-09-10T17:15:07Z</time>
<speed>0.01</speed>

</trkpt>

<trkpt lat="56.6638866" lon="23.6833838">
<ele>0.276</ele>
<time>2019-09-10T17:15:08Z</time>
<speed>0.00</speed>

<[trkpt>

<trkpt lat="56.6638866" lon="23.6833838">
<ele>0.281</ele>
<time>2019-09-10T17:15:09Z</time>
<speed>0.00</speed>

</trkpt>

<trkpt lat="56.6638867" lon="23.6833838">
<ele>0.279</ele>
<time>2019-09-10T17:15:10Z</time>
<speed>0.00</speed>

</trkpt>

<trkpt lat="56.6638867" lon="23.6833839">
<ele>0.275</ele>
<time>2019-09-10T17:15:11Z</time>
<speed>0.00</speed>

</trkpt>

<trkpt lat="56.6638866" lon="23.6833838">
<ele>0.271</ele>
<time>2019-09-10T17:15:12Z</time>
<speed>0.00</speed>

</trkpt>

<trkpt lat="56.6638866" lon="23.6833838">
<ele>0.271</ele>
<time>2019-09-10T17:15:13Z</time>
<speed>0.00</speed>

</trkpt>

<trkpt lat="56.6638866" lon="23.6833839">
<ele>0.277</ele>
<time>2019-09-10T17:15:14Z</time>
<speed>0.01</speed>

</trkpt>

<trkpt lat="56.6638866" lon="23.6833838">
<ele>0.272</ele>



<time>2019-09-10T17:15:15Z</time>
<speed>0.01</speed>

</trkpt>

<trkpt lat="56.6638866" lon="23.6833838">
<ele>0.272</ele>
<time>2019-09-10T17:15:16Z</time>
<speed>0.00</speed>

<[trkpt>

<trkpt lat="56.6638866" lon="23.6833839">
<ele>0.276</ele>
<time>2019-09-10T17:15:17Z</time>
<speed>0.00</speed>

</trkpt>

<trkpt lat="56.6638866" lon="23.6833837"'>
<ele>0.267</ele>
<time>2019-09-10T17:15:18Z</time>
<speed>0.01</speed>

</trkpt>

<trkpt lat="56.6638866" lon="23.6833838">
<ele>0.273</ele>
<time>2019-09-10T17:15:19Z</time>
<speed>0.00</speed>

<[trkpt>

<trkpt lat="56.6638865" lon="23.6833838">
<ele>0.26</ele>
<time>2019-09-10T17:15:20Z</time>
<speed>0.01</speed>

</trkpt>

<trkpt lat="56.6638866" lon="23.6833838">
<ele>0.268</ele>
<time>2019-09-10T17:15:21Z</time>
<speed>0.00</speed>

</trkpt>

<trkpt lat="56.6638866" lon="23.6833838">
<ele>0.263</ele>
<time>2019-09-10T17:15:22Z</time>
<speed>0.01</speed>

<[trkpt>

<trkpt lat="56.6638866" lon="23.6833839">
<ele>0.283</ele>
<time>2019-09-10T17:15:23Z</time>
<speed>0.00</speed>

</trkpt>

<trkpt lat="56.6638866" lon="23.6833838">
<ele>0.272</ele>
<time>2019-09-10T17:15:24Z</time>
<speed>0.00</speed>

</trkpt>

<trkpt lat="56.6638866" lon="23.6833838">
<ele>0.276</ele>
<time>2019-09-10T17:15:25Z</time>
<speed>0.01</speed>

</trkpt>

<trkpt lat="56.6638866" lon="23.6833838">
<ele>0.27</ele>
<time>2019-09-10T17:15:26Z</time>
<speed>0.01</speed>

</trkpt>

<trkpt lat="56.6638866" lon="23.6833838">
<ele>0.268</ele>
<time>2019-09-10T17:15:27Z</time>
<speed>0.00</speed>

</trkpt>

<trkpt lat="56.6638865" lon="23.6833838">
<ele>0.269</ele>
<time>2019-09-10T17:15:28Z</time>
<speed>0.00</speed>

</trkpt>

<trkpt lat="56.6638866" lon="23.6833838">
<ele>0.265</ele>



<time>2019-09-10T17:15:29Z</time>
<speed>0.00</speed>
</trkpt>
</trkseg>
<[trk>
</gpx>



11

GPS RTK eksperimenta testu Zurnalfailu saturs

osu ozolu krustojums.txt

07:42:11 $GNRMC,074211.00,A,5639.83007,N,02340.97243,E,0.010,,200919,,,R,V*OF
07:42:11 $GNVTG,,T,,M,0.010,N,0.019,K,D*31

07:42:11 $GNGGA,074211.00,5639.83007,N,02340.97243,E,4,12,0.51,-20.2,M,23.7,M,1.0,0000*7E
07:42:11 $GNGSA, A,3,10,16,15,20,21,27,07,13,26,,,,0.97,0.51,0.83,1*07

07:42:11 $GNGSA,A,3,73,84,83,75,67,66,82,,,,,,0.97,0.51,0.83,2*09

07:42:11 $GNGSA, A,3,03,13,21,01,15,05,,,,,,,0.97,0.51,0.83,3*00

07:42:11 $GNGSA A 3,12,22,23,25,09,16,,,,,,,0.97,0.51,0.83,4*0E

07:42:11 $GPGSV,3,1,11,04,,,48,07,12,318,38,10,42,175,46,13,15,033,29,1*50
07:42:11 $GPGSV,3,2,11,15,23,068,43,16,45,219,42,20,62,137,46,21,56,084,47,1*6D
07:42:11 $GPGSV,3,3,11,26,23,198,,27,61,286,48,30,08,348,36,1*52

07:42:11 $GPGSV,3,1,10,07,12,318,32,10,42,175,43,13,15,033,,15,23,068,36,6*64
07:42:11 $GPGSV,3,2,10,16,45,219,,20,62,137,,21,56,084,,26,23,198,32,6*64
07:42:11 $GPGSV,3,3,10,27,61,286,41,30,08,348,35,6*6B

07:42:11 $GLGSV,2,1,08,66,12,017,39,67,46,064,46,73,20,241,11,75,17,346,37,1*7F
07:42:11 $GLGSV,2,2,08,82,26,093,41,83,74,053,38,84,37,289,33,1*4F

07:42:11 $GLGSV,2,1,07,66,12,017,40,67,46,064,41,73,20,241,36,75,17,346,40,3*7E
07:42:11 $GLGSV,2,2,07,82,26,093,40,83,74,053,41,84,37,289,42,3*4B

07:42:11 $GAGSV,2,1,07,01,13,336,35,03,26,127,39,05,32,068,46,13,38,270,39,7*73
07:42:11 $GAGSV,2,2,07,15,86,090,48,21,36,286,42,27,,,41,7*77

07:42:11 $GAGSV,2,1,06,01,13,336,39,03,26,127,47,05,32,068,43,13,38,270,43,2*7TA
07:42:11 $GAGSV,2,2,06,15,86,090,48,21,36,286,44,2*75

07:42:11 $GBGSV,2,1,07,09,21,103,33,12,86,153,46,16,28,086,40,20,05,027,28,1*7D
07:42:11 $GBGSV,2,2,07,22,42,141,46,23,12,338,37,25,20,288,43,1*4F

07:42:11 $GBGSV,2,1,07,09,21,103,,12,86,153,,16,28,086,,20,05,027,,*40

07:42:11 $GBGSV,2,2,07,22,42,141,,23,12,338,,25,20,288,,*7F

07:42:11 $GNGLL,5639.83007,N,02340.97243,E,074211.00,A,D*78

07:42:12 $GNRMC,074212.00,A,5639.83007,N,02340.97243,E,0.007,,200919,,,R,V*0A
07:42:12 $GNVTG,,T,,M,0.007,N,0.014,K,D*3A

07:42:12 $GNGGA,074212.00,5639.83007,N,02340.97243,E,4,12,0.51,-20.2,M,23.7,M,1.0,0000*7D
07:42:12 $GNGSA A,3,10,16,15,20,21,27,07,13,26,,,,0.97,0.51,0.83,1*07

07:42:12 $GNGSA,A,3,73,84,83,75,67,66,82,,,,,,0.97,0.51,0.83,2*09

07:42:12 $GNGSA A,3,03,13,21,01,15,05,,,,,,,0.97,0.51,0.83,3*00

07:42:12 $GNGSA A 3,12,22,23,25,09,16,,,,,,,0.97,0.51,0.83,4*0E

07:42:12 $GPGSV,3,1,11,04,,,48,07,12,318,39,10,42,175,46,13,15,033,29,1*51
07:42:12 $GPGSV,3,2,11,15,23,068,41,16,45,219,42,20,62,137,47,21,56,084,47,1*6E
07:42:12 $GPGSV,3,3,11,26,23,198,,27,61,286,48,30,08,348,36,1*52

07:42:12 $GPGSV,3,1,10,07,12,318,32,10,42,175,43,13,15,033,,15,23,068,36,6*64
07:42:12 $GPGSV,3,2,10,16,45,219,,20,62,137,,21,56,084,,26,23,198,32,6*64
07:42:12 $GPGSV,3,3,10,27,61,286,41,30,08,348,35,6*6B

07:42:12 $GLGSV,2,1,08,66,12,017,39,67,46,064,48,73,20,241,12,75,17,346,37,1*72
07:42:12 $GLGSV,2,2,08,82,26,093,42,83,74,053,38,84,37,289,33,1*4C

07:42:12 $GLGSV,2,1,07,66,12,017,40,67,46,064,41,73,20,241,36,75,17,346,40,3*7E
07:42:12 $GLGSV,2,2,07,82,26,093,39,83,74,053,41,84,37,289,42,3*45

07:42:12 $GAGSV,2,1,07,01,13,336,34,03,26,127,40,05,32,068,45,13,38,270,38,7*7E
07:42:12 $GAGSV,2,2,07,15,86,090,48,21,36,286,42,27,,,41,7*77

07:42:12 $GAGSV,2,1,06,01,13,336,39,03,26,127,47,05,32,068,42,13,38,270,43,2*7B
07:42:12 $GAGSV,2,2,06,15,86,090,48,21,36,286,44,2*75

07:42:12 $GBGSV,2,1,07,09,21,103,33,12,86,153,46,16,28,086,40,20,05,027,28,1*7D
07:42:12 $GBGSV,2,2,07,22,42,141,47,23,12,338,37,25,20,288,43,1*4E

07:42:12 $GBGSV,2,1,07,09,21,103,,12,86,153,,16,28,086,,20,05,027,,*40

07:42:12 $GBGSV,2,2,07,22,42,141,,23,12,338,,25,20,288,,*7F

07:42:12 $GNGLL,5639.83007,N,02340.97243,E,074212.00,A,D*7B

07:42:13 $GNRMC,074213.00,A,5639.83007,N,02340.97243,E,0.004,,200919,,,R,V*08
07:42:13 $GNVTG,,T,,M,0.004,N,0.008,K,D*34

07:42:13 $GNGGA,074213.00,5639.83007,N,02340.97243,E,4,12,0.51,-20.2,M,23.7,M,1.0,0000*7C
07:42:13 $GNGSA A,3,10,16,15,20,21,27,07,13,26,,,,0.97,0.51,0.83,1*07

07:42:13 $GNGSA,A,3,73,84,83,75,67,66,82,,,,,,0.97,0.51,0.83,2*09

07:42:13 $GNGSA A,3,03,13,21,01,15,05,,,,,,,0.97,0.51,0.83,3*00

07:42:13 $GNGSA A,3,12,22,23,25,09,16,,,,,,,0.97,0.51,0.83,4*0E

07:42:13 $GPGSV,3,1,11,04,,,48,07,12,318,37,10,42,175,46,13,15,033,29,1*5F
07:42:13 $GPGSV,3,2,11,15,23,068,40,16,45,219,42,20,62,137,47,21,56,084,47,1*6F

. pielikums



07:42:13 $GPGSV,3,3,11,26,23,198,,27,61,286,48,30,08,348,36,1%52

07:42:13 $GPGSV,3,1,10,07,12,318,32,10,42,175 43,13,15,033,,15,23,068,35,6*67
07:42:13 $GPGSV,3,2,10,16,45,219,,20,62,137, 21,56,084,,26,23,198,32,6*64
07:42:13 $GPGSV,3,3,10,27,61,286,41,30,08,348,34,6*6A

07:42:13 $GLGSV,2,1,08,66,12,017,38,67,46,064,48,73,20,241,09,75,17,346,38,1%76
07:42:13 $GLGSV,2,2,08,82,26,093,41,83,74,053,38,84,37,289,33, 1 *4F

07:42:13 $GLGSV,2,1,07,66,12,017,39,67,46,064,41,73,20,241,36,75,17,346,40,3*70
07:42:13 $GLGSV,2,2,07,82,26,093,39,83,74,053,41,84,37,289,42,3%45

07:42:13 $GAGSV,2,1,07,01,13,336,33,03,26,127,39,05,32,068,44,13,38,270,38,7%76
07:42:13 $GAGSV,2,2,07,15,86,090,48,21,36,286,41,27,,41,7*74

07:42:13 $GAGSV,2,1,06,01,13,336,39,03,26,127,46,05,32,068,42,13,38,270,43,2*7A
07:42:13 $GAGSV,2,2,06,15,86,090,48,21,36,286,44,2*75

07:42:13 $GBGSV,2,1,07,09,21,103,32,12,86,153,46,16,28,086,40,20,05,027,29,1%7D
07:42:13 $GBGSV,2,2,07,22,42,141,47,23,12,338,37,25,20,288,43,1*4E

07:42:13 $GBGSV,2,1,07,09,21,103,,12,86,153,,16,28,086,,20,05,027,,*40

07:42:13 $GBGSV,2,2,07,22,42,141,,23,12,338,,25,20,288, *7F

07:42:13 $GNGLL,5639.83007,N,02340.97243,E,074213.00,A, D*7A

07:42:14 $GNRMC,074214.00,A,5639.83007,N,02340.97243,E,0.007,,200919,,,R,V*0C
07:42:14 $GNVTG, T,,M,0.007,N,0.013,K,D*3D

07:42:14 $GNGGA 074214.00,5639.83007,N,02340.97243,E,4,12,0.51,-20.2,M,23.7,M,1.0,0000*7B
07:42:14 $GNGSA A 3,10,16,15,20,21,27,07,13,26,,,,0.97,0.51,0.83,1*07

07:42:14 $GNGSA,A,3,73,84,83,75,67,66,82,.,,,0.97,0.51,0.83,2%09

07:42:14 $GNGSA,A,3,03,13,21,01,15,05,,,,,,,0.97,0.51,0.83,3*00

07:42:14 $GNGSA A 3,12,22,23,25,09,16,,,,,,0.97,0.51,0.83,4*0E

07:42:14 $GPGSV,3,1,11,04,,,49,07,12,318,39,10,42,175,46,13,15,033,28,1*51
07:42:14 $GPGSV,3,2,11,15,23,068,39,16,45,219,43,20,62,137,46,21,56,084,47 1%61
07:42:14 $GPGSV,3,3,11,26,23,198,,27,61,286,48,30,08,348,36,1*52

07:42:14 $GPGSV,3,1,10,07,12,318,32,10,42,175,43,13,15,033,,15,23,068,35,6*67
07:42:14 $GPGSV,3,2,10,16,45,219,,20,62,137, 21,56,084,,26,23,198,31,667
07:42:14 $GPGSV,3,3,10,27,61,286,40,30,08,348,35,6*6A

07:42:14 $GLGSV,2,1,08,66,12,017,38,67,46,064,48,73,20,241,15,75,17,346,40,1*74
07:42:14 $GLGSV,2,2,08,82,26,093,42,83,74,053,39,84,37,289,33,1*4D

07:42:14 $GLGSV,2,1,07,66,12,017,40,67,46,064,42,73,20,241,36,75,17,346,40,3*7D
07:42:14 $GLGSV,2,2,07,82,26,093,39,83,74,053,41,84,37,289,42,3%45

07:42:14 $GAGSV,2,1,07,01,13,336,34,03,26,127,42,05,32,068,45,13,38,270,39,7*7D
07:42:14 $GAGSV,2,2,07,15,86,090,49,21,36,286,42,27,,41,7*76

07:42:14 $GAGSV,2,1,06,01,13,336,39,03,26,127,46,05,32,068,42,13,38,270,43,2*7A
07:42:14 $GAGSV,2,2,06,15,86,090,48,21,36,286,44,2%75

07:42:14 $GBGSV,2,1,07,09,21,103,32,12,86,153 ,46,16,28,086,40,20,05,027,29,1*7D
07:42:14 $GBGSV,2,2,07,22,42,141,48,23,12,338,37,25,20,288,43,1*41

07:42:14 $GBGSV,2,1,07,09,21,103,,12,86,153,,16,28,086,,20,05,027,,*40

07:42:14 $GBGSV,2,2,07,22,42,141,,23,12,338,,25,20,288, *7F

07:42:14 $GNGLL,5639.83007,N,02340.97243,E,074214.00,A,D*7D

07:42:15 $GNRMC 074215.00,A,5639.83007,N,02340.97242, E,0.006,,200919,,,R,\V/*0D
07:42:15 $GNVTG,,T,,M,0.006,N,0.012,K,D*3D

07:42:15 $GNGGA,074215.00,5639.83007,N,02340.97242,E,4,12,0.51,-20.2,M,23.7,M,1.0,0000*7B
07:42:15 $GNGSA A 3,10,16,15,20,21,27,07,13,26,,,,0.97,0.51,0.83,1*07

07:42:15 $GNGSA,A,3,73,84,83,75,67,66,82,,,,,,0.97,0.51,0.83,2%09

07:42:15 $GNGSA,A,3,03,13,21,01,15,05,,,,,,,0.97,0.51,0.83,3*00

07:42:15 $GNGSA,A,3,12,22,23,25,09,16,,,,,,,0.97,0.51,0.83,4*0E

07:42:15 $GPGSV,3,1,11,04,,49,07,12,318,39,10,42,175,46,13,15,033,27,1*5E
07:42:15 $GPGSV,3,2,11,15,23,068,41,16,45,219,43,20,62,137,46,21 56,084,47,1*6E
07:42:15 $GPGSV,3,3,11,26,23,198,,27,61,286,48,30,08,348,36,1%52

07:42:15 $GPGSV,3,1,10,07,12,318,31,10,42,175,43,13,15,033,,15,23,068,35,6*64
07:42:15 $GPGSV,3,2,10,16,45,219,,20,62,137,,21,56,084,,26,23,198,31,6*67
07:42:15 $GPGSV,3,3,10,27,61,286,40,30,08,348,34,6*6B

07:42:15 $GLGSV,2,1,08,66,12,017,39,67,46,064,48,73,20,241,17,75,17,346,40,1*77
07:42:15 $GLGSV,2,2,08,82,26,093,43,83,74,053,39,84,37,289,33,1*4C

07:42:15 $GLGSV,2,1,07,66,12,017,40,67,46,064,42,73,20,241,36,75,17,346,40,3*7D
07:42:15 $GLGSV,2,2,07,82,26,093,40,83,74,053,41,84,37,289,42,3*4B

07:42:15 $GAGSV,2,1,07,01,13,336,33,03,26,127,41,05,32,068,45,13,38,270,38,7%78
07:42:15 $GAGSV,2,2,07,15,86,090,48,21,36,286,41,27,,40,7*75

07:42:15 $GAGSV,2,1,06,01,13,336,39,03,26,127,46,05,32,068,42,13,38,270,43,2*7A
07:42:15 $GAGSV,2,2,06,15,86,090,48,21,36,286,44,2%75

07:42:15 $GBGSV,2,1,07,09,21,103,33,12,86,153,45,16,28,086,40,20,05,027,29,1*7F
07:42:15 $GBGSV,2,2,07,22,42,141,47,23,12,338,37,25,20,288,43,1 *4E

07:42:15 $GBGSV,2,1,07,09,21,103,,12,86,153,,16,28,086,,20,05,027, *40

07:42:15 $GBGSV,2,2,07,22,42,141,,23,12,338,,25,20,288, *7F

07:42:15 $GNGLL,5639.83007,N,02340.97242,E,074215.00,A,D*7D

07:42:15 DEBUG: LOCKDET chn 49 (86418), sv Q06, reason XCORR (loop 7)



07:42:16 $GNRMC,074216.00,A,5639.83007,N,02340.97242,E,0.005,,200919,,,R,V*0D
07:42:16 $GNVTG,,T,,M,0.005,N,0.009,K,D*34

07:42:16 $GNGGA,074216.00,5639.83007,N,02340.97242,E,4,12,0.51,-20.2,M,23.7,M,1.0,0000*78
07:42:16 $GNGSA,A,3,10,16,15,20,21,27,07,13,26,,,,0.97,0.51,0.83,1*07

07:42:16 $GNGSA,A,3,73,84,83,75,67,66,82,,,,,,0.97,0.51,0.83,2*09

07:42:16 $GNGSA, A 3,03,13,21,01,15,05,,,,,,,0.97,0.51,0.83,3*00

07:42:16 $GNGSA,A,3,12,22,23,25,09,16,,,,,,,0.97,0.51,0.83,4*0E

07:42:16 $GPGSV,3,1,11,04,,,49,07,12,318,38,10,42,175,46,13,15,033,27,1*5F
07:42:16 $GPGSV,3,2,11,15,23,068,40,16,45,219,43,20,62,137,46,21,56,084,47,1*6F
07:42:16 $GPGSV,3,3,11,26,23,198,,27,61,286,48,30,08,348,35,1*51

07:42:16 $GPGSV,3,1,10,07,12,318,31,10,42,175,43,13,15,033,,15,23,068,35,6*64
07:42:16 $GPGSV,3,2,10,16,45,219,,20,62,137,,21,56,084,,26,23,198,31,6*67
07:42:16 $GPGSV,3,3,10,27,61,286,40,30,08,348,34,6*6B

07:42:16 DEBUG: LOCKDET chn 41 (87118), sv Q06, reason XCORR (loop 7)
07:42:16 $GLGSV,2,1,08,66,12,017,40,67,46,064,48,73,20,241,16,75,17,346,40,1*78
07:42:16 $GLGSV,2,2,08,82,26,093,43,83,74,053,39,84,37,289,33,1*4C

07:42:16 $GLGSV,2,1,07,66,12,017,40,67,46,064,42,73,20,241,36,75,17,346,40,3*7D
07:42:16 $GLGSV,2,2,07,82,26,093,40,83,74,053,40,84,37,289,43,3*4B

07:42:16 $GAGSV,2,1,07,01,13,336,34,03,26,127,41,05,32,068,45,13,38,270,39,7*7E
07:42:16 $GAGSV,2,2,07,15,86,090,48,21,36,286,41,27,,,41,7*74

07:42:16 $GAGSV,2,1,06,01,13,336,39,03,26,127,46,05,32,068,42,13,38,270,44,2*7D
07:42:16 $GAGSV,2,2,06,15,86,090,48,21,36,286,44,2*75

07:42:16 $GBGSV,2,1,08,09,21,103,34,12,86,153,46,16,28,086,40,18,,,36,1*41
07:42:16 $GBGSV,2,2,08,20,05,027,28,22,42,141,47,23,12,338,37,25,20,288,43,1*79
07:42:16 $GBGSV,2,1,07,09,21,103,,12,86,153,,16,28,086,,20,05,027,,*40

07:42:16 $GBGSV,2,2,07,22,42,141,,23,12,338,,25,20,288,,*7F

07:42:16 $GNGLL,5639.83007,N,02340.97242,E,074216.00,A,D*7E

07:42:17 $GNRMC,074217.00,A,5639.83007,N,02340.97243,E,0.005,,200919,,,R,V*0D
07:42:17 $GNVTG,,T,,M,0.005,N,0.009,K,D*34

07:42:17 $GNGGA,074217.00,5639.83007,N,02340.97243,E,4,12,0.51,-20.2,M,23.7,M,1.0,0000*78
07:42:17 $GNGSA,A,3,10,16,15,20,21,27,07,13,26,,,,0.97,0.51,0.83,1*07

07:42:17 $GNGSA,A,3,73,84,83,75,67,66,82,,,,,,0.97,0.51,0.83,2*09

07:42:17 $GNGSA A,3,03,13,21,01,15,05,,,,,,,0.97,0.51,0.83,3*00

07:42:17 $GNGSA A,3,12,22,23,25,09,16,,,,,,,0.97,0.51,0.83,4*0E

07:42:17 $GPGSV,3,1,11,04,,,48,07,12,318,38,10,42,175,46,13,15,033,27,1*5E
07:42:17 $GPGSV,3,2,11,15,23,068,39,16,45,219,43,20,62,137,46,21,56,084,47,1*61
07:42:17 $GPGSV,3,3,11,26,23,198,,27,61,286,48,30,08,348,34,1*50

07:42:17 $GPGSV,3,1,10,07,12,318,31,10,42,175,43,13,15,033,,15,23,068,35,6*64
07:42:17 $GPGSV,3,2,10,16,45,219,,20,62,137,,21,56,084,,26,23,198,31,6*67
07:42:17 $GPGSV,3,3,10,27,61,286,41,30,08,348,34,6*6A

07:42:17 $GLGSV,2,1,08,66,12,017,40,67,46,064,48,73,20,241,15,75,17,346,40,1*7B
07:42:17 $GLGSV,2,2,08,82,26,093,43,83,74,053,39,84,37,289,32,1*4D

07:42:17 $GLGSV,2,1,07,66,12,017,40,67,46,064,42,73,20,241,36,75,17,346,39,3*73
07:42:17 $GLGSV,2,2,07,82,26,093,40,83,74,053,41,84,37,289,43,3*4A

07:42:17 $GAGSV,2,1,07,01,13,336,34,03,26,127,41,05,32,068,45,13,38,270,38,7*7F
07:42:17 $GAGSV,2,2,07,15,86,090,48,21,36,286,41,27,,,41,7*74

07:42:17 $GAGSV,2,1,06,01,13,336,39,03,26,127,46,05,32,068,42,13,38,270,44,2*7D
07:42:17 $GAGSV,2,2,06,15,86,090,48,21,36,286,44,2*75

07:42:17 $GBGSV,2,1,08,09,21,103,34,12,86,153,46,16,28,086,41,18,,,35,1*43
07:42:17 $GBGSV,2,2,08,20,05,027,28,22,42,141,47,23,12,338,37,25,20,288,43,1*79
07:42:17 $GBGSV,2,1,07,09,21,103,,12,86,153,,16,28,086,,20,05,027,,*40

07:42:17 $GBGSV,2,2,07,22,42,141,,23,12,338,,25,20,288,,*7F

07:42:17 $GNGLL,5639.83007,N,02340.97243,E,074217.00,A,D*7E

07:42:17 DEBUG: LOCKDET chn 49 (88546), sv G01, reason XCORR (loop 7)

osu kaimini.txt

07:45:11 $GNRMC,074511.00,A,5639.81233,N,02341.01148,E,0.009,,200919,,,R,V*01
07:45:11 $GNVTG,,T,,M,0.009,N,0.017,K,D*37

07:45:11 $GNGGA,074511.00,5639.81233,N,02341.01148,E,4,12,0.49,-20.5,M,23.7,M,1.0,0000*76
07:45:11 $GNGSA A,3,10,13,15,20,21,27,07,16,26,08,,,0.94,0.49,0.80,1*06

07:45:11 $GNGSA A,3,73,84,83,75,67,66,82,,,,,,0.94,0.49,0.80,2*00

07:45:11 $GNGSA A 3,03,27,13,21,01,15,05,,,,,,0.94,0.49,0.80,3*0C

07:45:11 $GNGSA A 3,09,12,22,25,16,,,,,,,,0.94,0.49,0.80,4*06

07:45:11 $GPGSV,3,1,12,04,,,47,07,12,317,41,08,24,298,38,10,44,174,47,1*50
07:45:11 $GPGSV,3,2,12,13,15,032,37,15,23,067,46,16,44,218,39,20,62,135,48,1*68
07:45:11 $GPGSV,3,3,12,21,55,084,49,26,22,198,41,27,62,285,51,30,08,347,,1*65
07:45:11 $GPGSV,3,1,11,07,12,317,35,08,24,298,39,10,44,174,44,13,15,032,,6*65
07:45:11 $GPGSV,3,2,11,15,23,067,38,16,44,218,,20,62,135,,21,55,084,,6*6F
07:45:11 $GPGSV,3,3,11,26,22,198,32,27,62,285,44,30,08,347,,6*53

07:45:11 $GLGSV,3,1,11,66,11,017,26,67,46,062,43,68,36,140,,69,00,172,,1*7D



07:45:11 $GLGSV,3,2,11,73,19,240,35,74,35,286,,75,18,345,45,82,25,094,41,1*71
07:45:11 $GLGSV,3,3,11,83,73,057,39,84,38,290,43,1*74

07:45:11 $GLGSV,3,1,10,66,11,017,14,67,46,062,38,68,36,140,,69,00,172,,3*73
07:45:11 $GLGSV,3,2,10,73,19,240,34,74,35,286,,75,18,345,36,82,25,094,38,3*79
07:45:11 $GLGSV,3,3,10,83,73,057,42,84,38,290,38,3*77

07:45:11 $GAGSV,2,1,08,01,14,336,35,03,27,126,44,05,32,066,40,09,08,020,,7*7C
07:45:11 $GAGSV,2,2,08,13,39,270,45,15,85,090,48,21,36,284,46,27,24,225,38,7*7C
07:45:11 $GAGSV,2,1,08,01,14,336,36,03,27,126,46,05,32,066,40,09,08,020,,2*78
07:45:11 $GAGSV,2,2,08,13,39,270,44,15,85,090,48,21,36,284,45,27,24,225,39,2*7A
07:45:11 $GBGSV,2,1,08,06,,39,09,22,103,36,12,85,144,46,16,28,085,38,1*49
07:45:11 $GBGSV,2,2,08,20,04,027,,22,44,140,46,23,13,337,,25,20,287,34,1*71
07:45:11 $GBGSV,2,1,07,09,22,103,,12,85,144,,16,28,085,,20,04,027,,*44

07:45:11 $GBGSV,2,2,07,22,44,140,,23,13,337,,25,20,287,,*79

07:45:11 $GNGLL,5639.81233,N,02341.01148,E,074511.00,A,D*7E

07:45:12 $GNRMC,074512.00,A,5639.81233,N,02341.01147,E,0.004,,200919,,,R,V*00
07:45:12 $GNVTG,,T,,M,0.004,N,0.007,K,D*3B

07:45:12 $GNGGA,074512.00,5639.81233,N,02341.01147,E,4,12,0.49,-20.5,M,23.7,M,1.0,0000*7A
07:45:12 $GNGSA,A,3,10,13,15,20,21,27,07,16,26,08,,,0.94,0.49,0.80,1*06

07:45:12 $GNGSA,A,3,73,84,83,75,67,66,82,,,,,,0.94,0.49,0.80,2*00

07:45:12 $GNGSA A,3,03,27,13,21,01,15,05,,,,,,0.94,0.49,0.80,3*0C

07:45:12 $GNGSA A 3,09,12,22,25,16,,,,,,,,0.94,0.49,0.80,4*06

07:45:12 $GPGSV,3,1,12,04,,,47,07,12,317,41,08,24,298,38,10,44,174,47,1*50
07:45:12 $GPGSV,3,2,12,13,15,032,37,15,23,067,46,16,44,218,39,20,62,135,48,1*68
07:45:12 $GPGSV,3,3,12,21,55,084,49,26,22,198,41,27,62,285,51,30,08,347,,1*65
07:45:12 $GPGSV,3,1,11,07,12,317,35,08,24,298,39,10,44,174,44,13,15,032,,6*65
07:45:12 $GPGSV,3,2,11,15,23,067,38,16,44,218,,20,62,135,,21,55,084,,6*6F
07:45:12 $GPGSV,3,3,11,26,22,198,32,27,62,285,44,30,08,347,,6*53

07:45:12 $GLGSV,3,1,11,66,11,017,27,67,46,062,43,68,36,140,,69,00,172,,1*7C
07:45:12 $GLGSV,3,2,11,73,19,240,35,74,35,286,,75,18,345,45,82,25,094,41,1*71
07:45:12 $GLGSV,3,3,11,83,73,057,39,84,38,290,43,1*74

07:45:12 $GLGSV,3,1,10,66,11,017,13,67,46,062,38,68,36,140,,69,00,172,,3*74
07:45:12 $GLGSV,3,2,10,73,19,240,34,74,35,286,,75,18,345,36,82,25,094,38,3*79
07:45:12 $GLGSV,3,3,10,83,73,057,42,84,38,290,38,3*77

07:45:12 $GAGSV,2,1,08,01,14,336,35,03,27,126,43,05,32,066,39,09,08,020,,7*75
07:45:12 $GAGSV,2,2,08,13,39,270,45,15,85,090,47,21,36,284,45,27,24,225,37,7*TF
07:45:12 $GAGSV,2,1,08,01,14,336,37,03,27,126,46,05,32,066,40,09,08,020,,2*79
07:45:12 $GAGSV,2,2,08,13,39,270,44,15,85,090,48,21,36,284,45,27,24,225,38,2*7B
07:45:12 $GBGSV,2,1,08,06,,,39,09,22,103,36,12,85,144,46,16,28,085,37,1*46
07:45:12 $GBGSV,2,2,08,20,04,027,,22,44,140,46,23,13,337,,25,20,287,33,1*76
07:45:12 $GBGSV,2,1,07,09,22,103,,12,85,144,,16,28,085,,20,04,027,,*44

07:45:12 $GBGSV,2,2,07,22,44,140,,23,13,337,,25,20,287,,*79

07:45:12 $GNGLL,5639.81233,N,02341.01147,E,074512.00,A,D*72

07:45:13 $GNRMC,074513.00,A,5639.81233,N,02341.01148,E,0.012,,200919,,,R,V*09
07:45:13 $GNVTG,,T,,M,0.012,N,0.023,K,D*3A

07:45:13 $GNGGA,074513.00,5639.81233,N,02341.01148,E,4,12,0.49,-20.5,M,23.7,M,1.0,0000*74
07:45:13 $GNGSA,A,3,10,13,15,20,21,27,07,16,26,08,,,0.94,0.49,0.80,1*06

07:45:13 $GNGSA,A,3,73,84,83,75,67,66,82,,,,,,0.94,0.49,0.80,2*00

07:45:13 $GNGSA A 3,03,27,13,21,01,15,05,,,,,,0.94,0.49,0.80,3*0C

07:45:13 $GNGSA A 3,09,12,22,25,16,,,,,,,,0.94,0.49,0.80,4*06

07:45:13 $GPGSV,3,1,12,04,,,47,07,12,317,41,08,24,298,38,10,44,174,47,1*50
07:45:13 $GPGSV,3,2,12,13,15,032,37,15,23,067,46,16,44,218,39,20,62,135,48,1*68
07:45:13 $GPGSV,3,3,12,21,55,084,49,26,22,198,41,27,62,285,51,30,08,347,,1*65
07:45:13 $GPGSV,3,1,11,07,12,317,35,08,24,298,39,10,44,174,43,13,15,032,,6*62
07:45:13 $GPGSV,3,2,11,15,23,067,38,16,44,218,,20,62,135,,21,55,084,,6*6 F
07:45:13 $GPGSV,3,3,11,26,22,198,32,27,62,285,44,30,08,347,,6*53

07:45:13 $GLGSV,3,1,11,66,11,016,27,67,46,062,43,68,36,140,,69,00,172,,1*7D
07:45:13 $GLGSV,3,2,11,73,19,240,36,74,35,286,,75,18,345,45,82,25,094,40,1*73
07:45:13 $GLGSV,3,3,11,83,73,057,39,84,38,290,43,1*74

07:45:13 $GLGSV,3,1,10,66,11,016,13,67,46,062,38,68,36,140,,69,00,172,,3*75
07:45:13 $GLGSV,3,2,10,73,19,240,33,74,35,286,,75,18,345,36,82,25,094,38,3*7E
07:45:13 $GLGSV,3,3,10,83,73,057,42,84,38,290,38,3*77

07:45:13 $GAGSV,2,1,08,01,14,336,35,03,27,126,44,05,32,066,40,09,08,020,,7*7C
07:45:13 $GAGSV,2,2,08,13,39,270,45,15,85,090,48,21,36,284,46,27,24,225,38,7*7C
07:45:13 $GAGSV,2,1,08,01,14,336,37,03,27,126,46,05,32,066,40,09,08,020,,2*79
07:45:13 $GAGSV,2,2,08,13,39,270,44,15,85,090,48,21,36,284,45,27,24,225,38,2*7B
07:45:13 $GBGSV,2,1,08,06,,,39,09,22,103,36,12,85,144,46,16,28,085,37,1*46
07:45:13 $GBGSV,2,2,08,20,04,027,,22,44,140,46,23,13,337,,25,20,287,33,1*76
07:45:13 $GBGSV,2,1,07,09,22,103,,12,85,144,,16,28,085,,20,04,027,,*44

07:45:13 $GBGSV,2,2,07,22,44,140,,23,13,337,,25,20,287,,*79

07:45:13 $GNGLL,5639.81233,N,02341.01148,E,074513.00,A,D*7C



ozolu cels sturis.txt

07:49:02 $GNRMC,074902.00,A,5639.85838,N,02341.02436,E,0.016,,200919,,,R,V*0B
07:49:02 $GNVTG,,T,,M,0.016,N,0.029,K,D*34

07:49:02 $GNGGA,074902.00,5639.85838,N,02341.02436,E,4,12,0.49,-20.0,M,23.7,M,1.0,0000*77
07:49:02 $GNGSA A,3,10,13,15,20,21,27,07,16,26,08,,,0.92,0.49,0.78,1*07

07:49:02 $GNGSA A ,3,73,84,83,75,67,82,,,,,,,0.92,0.49,0.78,2*01

07:49:02 $GNGSA A,3,03,27,13,21,01,15,05,,,,,,0.92,0.49,0.78,3*0D

07:49:02 $GNGSA A,3,09,12,22,25,13,16,06,,,,,,0.92,0.49,0.78,4*03

07:49:02 $GPGSV,3,1,12,04,,,48,07,11,316,39,08,25,298,42,10,46,173,48,1*54
07:49:02 $GPGSV,3,2,12,13,15,030,38,15,24,065,42,16,42,217,46,20,63,131,47,1*6F
07:49:02 $GPGSV,3,3,12,21,54,084,49,26,20,197,41,27,64,284,49,30,08,346,40,1*62
07:49:02 $GPGSV,3,1,11,07,11,316,33,08,25,298,42,10,46,173,44,13,15,030,,6*6B
07:49:02 $GPGSV,3,2,11,15,24,065,37,16,42,217,,20,63,131,,21,54,084,,6*68
07:49:02 $GPGSV,3,3,11,26,20,197,35,27,64,284,45,30,08,346,,6*5E

07:49:02 $GLGSV,3,1,11,66,10,016,38,67,46,059,47,68,38,139,,69,02,171,,1*7F
07:49:02 $GLGSV,3,2,11,73,17,239,36,74,34,284,,75,19,344,47,82,24,096,43,1*72
07:49:02 $GLGSV,3,3,11,83,72,063,40,84,40,292,45,1*77

07:49:02 $GLGSV,3,1,10,66,10,016,29,67,46,059,40,68,38,139,,69,02,171,,3*7B
07:49:02 $GLGSV,3,2,10,73,17,239,30,74,34,284,,75,19,344,38,82,24,096,35,3*7E
07:49:02 $GLGSV,3,3,10,83,72,063,41,84,40,292,41,3*71

07:49:02 $GAGSV,2,1,08,01,15,335,39,03,28,126,35,05,32,065,41,09,08,019,,7*73
07:49:02 $GAGSV,2,2,08,13,40,271,45,15,84,091,48,21,36,283,46,27,22,225,44,7*79
07:49:02 $GAGSV,2,1,08,01,15,335,37,03,28,126,40,05,32,065,45,09,08,019,,2*7E
07:49:02 $GAGSV,2,2,08,13,40,271,42,15,84,091,47,21,36,283,45,27,22,225,42,2*71
07:49:02 $GBGSV,3,1,09,06,29,076,41,09,23,103,34,12,84,140,45,13,16,079,31,1*7B
07:49:02 $GBGSV,3,2,09,16,29,085,43,20,03,027,,22,45,139,48,23,13,336,,1*7F
07:49:02 $GBGSV,3,3,09,25,19,286,38,1*47

07:49:02 $GBGSV,3,1,09,06,29,076,,09,23,103,,12,84,140,,13,16,079,,*4B

07:49:02 $GBGSV,3,2,09,16,29,085,,20,03,027,,22,45,139,,23,13,336,,*45

07:49:02 $GBGSV,3,3,09,25,19,286,,*7D

07:49:02 $GNGLL,5639.85838,N,02341.02436,E,074902.00,A,D*7A

07:49:03 $GNRMC,074903.00,A,5639.85838,N,02341.02436,E,0.017,,200919,,,R,V*0B
07:49:03 $GNVTG,,T,,M,0.017,N,0.032,K,D*3F

07:49:03 $GNGGA,074903.00,5639.85838,N,02341.02436,E,4,12,0.49,-20.0,M,23.7,M,1.0,0000*76
07:49:03 $GNGSA A,3,10,13,15,20,21,27,07,16,26,08,,,0.92,0.49,0.78,1*07

07:49:03 $GNGSA, A 3,73,84,83,75,67,82,,,,,,,0.92,0.49,0.78,2*01

07:49:03 $GNGSA A,3,03,27,13,21,01,15,05,,,,,,0.92,0.49,0.78,3*0D

07:49:03 $GNGSA A, 3,09,12,22,25,13,16,06,,,,,,0.92,0.49,0.78,4*03

07:49:03 $GPGSV,3,1,12,04,,,48,07,11,316,39,08,25,298,42,10,46,173,48,1*54
07:49:03 $GPGSV,3,2,12,13,15,030,39,15,24,065,42,16,42,217,46,20,63,131,47,1*6E
07:49:03 $GPGSV,3,3,12,21,54,084,49,26,20,197,41,27,64,284,49,30,08,346,40,1*62
07:49:03 $GPGSV,3,1,11,07,11,316,33,08,25,298,42,10,46,173,44,13,15,030,,6*6B
07:49:03 $GPGSV,3,2,11,15,24,065,37,16,42,217,,20,63,131,,21,54,084,,6*68
07:49:03 $GPGSV,3,3,11,26,20,197,35,27,64,284,45,30,08,346,,6*5E

07:49:03 $GLGSV,3,1,11,66,10,016,39,67,46,059,47,68,38,139,,69,02,171,,1*7E
07:49:03 $GLGSV,3,2,11,73,17,239,36,74,34,284,,75,19,344,47,82,24,096,44,1*75
07:49:03 $GLGSV,3,3,11,83,72,063,40,84,40,292,45,1*77

07:49:03 $GLGSV,3,1,10,66,10,016,29,67,46,059,40,68,38,139,,69,02,171,,3*7B
07:49:03 $GLGSV,3,2,10,73,17,239,30,74,34,284,,75,19,344,38,82,24,096,35,3*7E
07:49:03 $GLGSV,3,3,10,83,72,063,41,84,40,292,40,3*70

07:49:03 $GAGSV,2,1,08,01,15,335,38,03,28,126,35,05,32,065,41,09,08,019,,7*72
07:49:03 $GAGSV,2,2,08,13,40,271,45,15,84,091,47,21,36,283,45,27,22,225,44,7*75
07:49:03 $GAGSV,2,1,08,01,15,335,37,03,28,126,40,05,32,065,45,09,08,019,,2*7E
07:49:03 $GAGSV,2,2,08,13,40,271,42,15,84,091,47,21,36,283,45,27,22,225,42,2*71
07:49:03 $GBGSV,3,1,09,06,29,076,41,09,23,103,34,12,84,140,45,13,16,079,31,1*7B
07:49:03 $GBGSV,3,2,09,16,29,085,43,20,03,027,,22,45,139,47,23,13,336,,1*70
07:49:03 $GBGSV,3,3,09,25,19,286,38,1*47

07:49:03 $GBGSV,3,1,09,06,29,076,,09,23,103,,12,84,140,,13,16,079,,*4B

07:49:03 $GBGSV,3,2,09,16,29,085,,20,03,027,,22,45,139,,23,13,336,,*45

07:49:03 $GBGSV,3,3,09,25,19,286,,*7D

07:49:03 $GNGLL,5639.85838,N,02341.02436,E,074903.00,A,D*7B

07:49:03 DEBUG: LOCKDET chn 50 (494458), sv Q10, reason XCORR (loop 7)
07:49:04 $GNRMC,074904.00,A,5639.85838,N,02341.02436,E,0.009,,200919,,,R,V*03
07:49:04 $GNVTG,,T,,M,0.009,N,0.017,K,D*37

07:49:04 $GNGGA,074904.00,5639.85838,N,02341.02436,E,4,12,0.49,-20.0,M,23.7,M,1.0,0000*71
07:49:04 $GNGSA A,3,10,13,15,20,21,27,07,16,26,08,,,0.92,0.49,0.78,1*07

07:49:04 $GNGSA A,3,73,84,83,75,67,82,,,,,,,0.92,0.49,0.78,2*01

07:49:04 $GNGSA A,3,03,27,13,21,01,15,05,,,,,,0.92,0.49,0.78,3*0D

07:49:04 $GNGSA, A,3,09,12,22,25,13,16,06,,,,,,0.92,0.49,0.78,4*03



07:49:04 $GPGSV,3,1,12,04,,,48,07,11,316,39,08,25,298,42,10,46,173,48,1*54
07:49:04 $GPGSV,3,2,12,13,15,030,39,15,24,065,42,16,42,217,46,20,63,131,47,1*6E
07:49:04 $GPGSV,3,3,12,21,54,084,49,26,20,197,41,27,64,284,49,30,08,346,40,1*62
07:49:04 $GPGSV,3,1,11,07,11,316,33,08,25,298,42,10,46,173,44,13,15,030,,6*6B
07:49:04 $GPGSV,3,2,11,15,24,065,36,16,42,217,,20,63,131,,21,54,084,,6*69
07:49:04 $GPGSV,3,3,11,26,20,197,36,27,64,284,46,30,08,346,,6*5E

07:49:04 $GLGSV,3,1,11,66,10,016,38,67,46,059,47,68,38,139,,69,02,171,,1*7F
07:49:04 $GLGSV,3,2,11,73,17,239,36,74,34,284,,75,19,344,47,82,24,096,44,1*75
07:49:04 $GLGSV,3,3,11,83,72,063,40,84,40,292,45,1*77

07:49:04 $GLGSV,3,1,10,66,10,016,29,67,46,059,40,68,38,139,,69,02,171,,3*7B
07:49:04 $GLGSV,3,2,10,73,17,239,29,74,34,284,,75,19,344,38,82,24,096,35,3*76
07:49:04 $GLGSV,3,3,10,83,72,063,41,84,40,292,40,3*70

07:49:04 $GAGSV,2,1,08,01,15,335,38,03,28,126,34,05,32,065,41,09,08,019,,7*73
07:49:04 $GAGSV,2,2,08,13,40,271,44,15,84,091,47,21,36,283,45,27,22,225,44,7*74
07:49:04 $GAGSV,2,1,08,01,15,335,37,03,28,126,40,05,32,065,45,09,08,019,,2*7E
07:49:04 $GAGSV,2,2,08,13,40,271,42,15,84,091,47,21,36,283,45,27,22,225,42,2*71
07:49:04 $GBGSV,3,1,09,06,29,076,41,09,23,103,34,12,84,138,45,13,16,079,31,1*74
07:49:04 $GBGSV,3,2,09,16,29,085,43,20,03,027,,22,45,139,47,23,13,336,,1*70
07:49:04 $GBGSV,3,3,09,25,19,286,38,1*47

07:49:04 $GBGSV,3,1,09,06,29,076,,09,23,103,,12,84,138,,13,16,079,,*44

07:49:04 $GBGSV,3,2,09,16,29,085,,20,03,027,,22,45,139,,23,13,336,,*45

07:49:04 $GBGSV,3,3,09,25,19,286,,*7D

07:49:04 $GNGLL,5639.85838,N,02341.02436,E,074904.00,A,D*7C

kaimini talakais sturis.txt

07:51:05 $GNRMC,075105.00,A,5639.84201,N,02341.05937,E,0.012,,200919,,,R,V*0B
07:51:05 $GNVTG,,T,,M,0.012,N,0.022,K,D*3B

07:51:05 $GNGGA,075105.00,5639.84201,N,02341.05937,E,4,12,0.50,-20.6,M,23.7,M,1.0,0000*7D
07:51:05 $GNGSA A,3,10,13,15,20,21,27,07,16,26,08,,,0.95,0.50,0.81,1*0E
07:51:05 $GNGSA, A,3,73,84,83,75,67,82,,,,,,,0.95,0.50,0.81,2*08

07:51:05 $GNGSA,A,3,03,27,13,21,01,15,05,,,,,,0.95,0.50,0.81,3*04

07:51:05 $GNGSA, A,3,09,12,22,25,16,06,,,,,,,0.95,0.50,0.81,4*08

07:51:05 $GPGSV,3,1,12,04,,,47,07,11,315,34,08,26,298,40,10,46,173,49,1*55
07:51:05 $GPGSV,3,2,12,13,15,030,33,15,24,065,48,16,41,216,44,20,63,130,48,1*60
07:51:05 $GPGSV,3,3,12,21,53,084,48,26,20,197,33,27,64,283,50,30,08,345,,1*69
07:51:05 $GPGSV,3,1,11,07,11,315,25,08,26,298,38,10,46,173,45,13,15,030,,6*60
07:51:05 $GPGSV,3,2,11,15,24,065,34,16,41,216,,20,63,130,,21,53,084,,6*6F
07:51:05 $GPGSV,3,3,11,26,20,197,27,27,64,283,47,30,08,345,27,6*5E

07:51:05 $GLGSV,3,1,11,66,09,016,28,67,45,057,48,68,39,138,,69,03,171,,1*75
07:51:05 $GLGSV,3,2,11,73,16,238,26,74,33,282,,75,20,343,44,82,22,097,41,1*79
07:51:05 $GLGSV,3,3,11,83,71,066,38,84,41,293,44,1*7F

07:51:05 $GLGSV,3,1,10,66,09,016,23,67,45,057,42,68,39,138,,69,03,171,,3*77
07:51:05 $GLGSV,3,2,10,73,16,238,25,74,33,282,,75,20,343,36,82,22,097,39,3*73
07:51:05 $GLGSV,3,3,10,83,71,066,41,84,41,293,43,3*75

07:51:05 $GAGSV,3,1,09,01,15,335,35,03,28,125,39,05,32,064,46,08,00,167,,7*77
07:51:05 $GAGSV,3,2,09,09,07,019,,13,41,271,42,15,83,092,47,21,35,282,42,7*74
07:51:05 $GAGSV,3,3,09,27,22,224,37,7*4F

07:51:05 $GAGSV,3,1,09,01,15,335,16,03,28,125,41,05,32,064,45,08,00,167,,2*7F
07:51:05 $GAGSV,3,2,09,09,07,019,,13,41,271,44,15,83,092,47,21,35,282,45,2*70
07:51:05 $GAGSV,3,3,09,27,22,224,32,2*4F

07:51:05 $GBGSV,3,1,10,06,29,075,41,09,23,103,30,11,,,41,12,83,136,45,1*4E
07:51:05 $GBGSV,3,2,10,13,15,079,,16,29,085,47,20,02,027,,22,46,138,40,1*75
07:51:05 $GBGSV,3,3,10,23,13,335,,25,19,285,40,1*75

07:51:05 $GBGSV,3,1,09,06,29,075,,09,23,103,,12,83,136,,13,15,079,,*4D

07:51:05 $GBGSV,3,2,09,16,29,085,,20,02,027,,22,46,138,,23,13,335,,*45

07:51:05 $GBGSV,3,3,09,25,19,285, *7E

07:51:05 $GNGLL,5639.84201,N,02341.05937,E,075105.00,A,D*7E

07:51:05 DEBUG: LOCKDET chn 39 (616259), sv Q01, reason XCORR (loop 7)
07:51:06 $GNRMC,075106.00,A,5639.84202,N,02341.05937,E,0.009,,200919,,,R,V*01
07:51:06 $GNVTG,,T,,M,0.009,N,0.016,K,D*36

07:51:06 $GNGGA,075106.00,5639.84202,N,02341.05937,E,4,12,0.52,-20.6,M,23.7,M,1.0,0000*7F
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12. pielikums

GPS RTK eksperimenta testu Zurnalfailu saturs

Atkartojums Nr.1.
<?xml version="1.0" encoding="utf-8" standalone="yes"?>
<gpx version="1.0" creator="GPS Visualizer https://www.gpsvisualizer.com/" xmlns="http://www.topografix.com/GPX/1/0"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance" xsi:schemalocation="http://www.topografix.com/GPX/1/0
http://www.topografix.com/GPX/1/0/gpx.xsd">
<trk>
<name>COM18_190911 065518</name>
<trkseg>
<trkpt lat="56.6648266" lon="23.7636674">
<ele>3.35</ele>
<time>2019-09-11T06:55:22Z</time>
<speed>0.00</speed>
</trkpt>
<trkpt lat="56.6648266" lon="23.7636673">
<ele>3.354</ele>
<time>2019-09-11T06:55:23Z</time>
<speed>0.00</speed>
<[trkpt>
<trkpt lat="56.6648266" lon="23.7636674">
<ele>3.358</ele>
<time>2019-09-11T06:55:24Z</time>
<speed>0.00</speed>
</trkpt>
<trkpt lat="56.6648266" lon="23.7636674">
<ele>3.344</ele>
<time>2019-09-11T06:55:25Z</time>
<speed>0.01</speed>
</trkpt>
<trkpt lat="56.6648265" lon="23.7636687">
<ele>3.353</ele>
<time>2019-09-11T06:55:26Z</time>
<speed>0.15</speed>
</trkpt>
<trkpt lat="56.6648265" lon="23.7636684">
<ele>3.352</ele>
<time>2019-09-11T06:55:27Z</time>
<speed>0.23</speed>
</trkpt>
<trkpt lat="56.6648264" lon="23.7636679">
<ele>3.346</ele>
<time>2019-09-11T06:55:28Z</time>
<speed>0.05</speed>
</trkpt>
<trkpt lat="56.6648263" lon="23.7636689">
<ele>3.347</ele>
<time>2019-09-11T06:55:29Z</time>
<speed>0.14</speed>
</trkpt>
<trkpt lat="56.6648261" lon="23.7636729">
<ele>3.364</ele>
<time>2019-09-11T06:55:30Z</time>
<speed>0.22</speed>
</trkpt>
<trkpt lat="56.6648261" lon="23.7636759">
<ele>3.355</ele>
<time>2019-09-11T06:55:31Z</time>
<speed>0.08</speed>
</trkpt>
<trkpt lat="56.6648261" lon="23.76367">
<ele>3.379</ele>
<time>2019-09-11T06:55:32Z</time>



<speed>0.38</speed>

<[trkpt>

<trkpt lat="56.6648266" lon="23.7636677">
<ele>3.346</ele>
<time>2019-09-11T06:55:33Z</time>
<speed>0.07</speed>

<[trkpt>

<trkpt lat="56.6648266" lon="23.7636674">
<ele>3.36</ele>
<time>2019-09-11T06:55:34Z</time>
<speed>0.01</speed>

</trkpt>

<trkpt lat="56.6648264" lon="23.7636695">
<ele>3.35</ele>
<time>2019-09-11T06:55:35Z</time>
<speed>0.18</speed>

</trkpt>

<trkpt lat="56.6648263" lon="23.7636719">
<ele>3.356</ele>
<time>2019-09-11T06:55:36Z</time>
<speed>0.16</speed>

<[trkpt>

<trkpt lat="56.6648261" lon="23.763675">
<ele>3.341</ele>
<time>2019-09-11T06:55:37Z</time>
<speed>0.24</speed>

</trkpt>

<trkpt lat="56.6648259" lon="23.7636775">
<ele>3.358</ele>
<time>2019-09-11T06:55:38Z</time>
<speed>0.15</speed>

<[trkpt>

<trkpt lat="56.6648257" lon="23.76368">
<ele>3.332</ele>
<time>2019-09-11T06:55:39Z</time>
<speed>0.14</speed>

</trkpt>

<trkpt lat="56.6648255" lon="23.7636824">
<ele>3.334</ele>
<time>2019-09-11T06:55:40Z</time>
<speed>0.13</speed>

</trkpt>

<trkpt lat="56.6648254" lon="23.7636847">
<ele>3.351</ele>
<time>2019-09-11T06:55:41Z</time>
<speed>0.12</speed>

</trkpt>

<trkpt lat="56.6648253" lon="23.7636874">
<ele>3.363</ele>
<time>2019-09-11T06:55:42Z</time>
<speed>0.18</speed>

</trkpt>

<trkpt lat="56.6648251" lon="23.7636887">
<ele>3.351</ele>
<time>2019-09-11T06:55:43Z</time>
<speed>0.04</speed>

</trkpt>

<trkpt lat="56.6648249" lon="23.7636907">
<ele>3.337</ele>
<time>2019-09-11T06:55:44Z</time>
<speed>0.13</speed>

</trkpt>

<trkpt lat="56.6648247" lon="23.7636929">
<ele>3.353</ele>
<time>2019-09-11T06:55:45Z</time>
<speed>0.18</speed>

</trkpt>

<trkpt lat="56.6648246" lon="23.7636962">
<ele>3.354</ele>
<time>2019-09-11T06:55:46Z</time>



<speed>0.19</speed>

<[trkpt>

<trkpt lat="56.6648243" lon="23.7636995">
<ele>3.319</ele>
<time>2019-09-11T06:55:47Z</time>
<speed>0.19</speed>

<[trkpt>

<trkpt lat="56.6648244" lon="23.7637022">
<ele>3.343</ele>
<time>2019-09-11T06:55:48Z</time>
<speed>0.14</speed>

</trkpt>

<trkpt lat="56.664824" lon="23.763704">
<ele>3.324</ele>
<time>2019-09-11T06:55:49Z</time>
<speed>0.13</speed>

</trkpt>

<trkpt lat="56.6648239" lon="23.7637067">
<ele>3.341</ele>
<time>2019-09-11T06:55:50Z</time>
<speed>0.16</speed>

<[trkpt>

<trkpt lat="56.6648238" lon="23.763709">
<ele>3.343</ele>
<time>2019-09-11T06:55:51Z</time>
<speed>0.14</speed>

</trkpt>

<trkpt lat="56.6648236" lon="23.7637113">
<ele>3.34</ele>
<time>2019-09-11T06:55:52Z</time>
<speed>0.14</speed>

<[trkpt>

<trkpt lat="56.6648235" lon="23.763713">
<ele>3.337</ele>
<time>2019-09-11T06:55:53Z</time>
<speed>0.08</speed>

</trkpt>

<trkpt lat="56.6648232" lon="23.7637156">
<ele>3.361</ele>
<time>2019-09-11T06:55:54Z</time>
<speed>0.18</speed>

</trkpt>

<trkpt lat="56.6648229" lon="23.7637184">
<ele>3.386</ele>
<time>2019-09-11T06:55:55Z</time>
<speed>0.14</speed>

</trkpt>

<trkpt lat="56.664823" lon="23.7637216">
<ele>3.435</ele>
<time>2019-09-11T06:55:56Z</time>
<speed>0.22</speed>

</trkpt>

<trkpt lat="56.6648229" lon="23.7637239">
<ele>3.394</ele>
<time>2019-09-11T06:55:57Z</time>
<speed>0.07</speed>

</trkpt>

<trkpt lat="56.6648226" lon="23.763727">
<ele>3.363</ele>
<time>2019-09-11T06:55:58Z</time>
<speed>0.22</speed>

</trkpt>

<trkpt lat="56.6648223" lon="23.7637299">
<ele>3.351</ele>
<time>2019-09-11T06:55:59Z</time>
<speed>0.16</speed>

</trkpt>

<trkpt lat="56.6648222" lon="23.7637329">
<ele>3.374</ele>
<time>2019-09-11T06:56:00Z</time>



<speed>0.19</speed>

<[trkpt>

<trkpt lat="56.6648218" lon="23.7637361">
<ele>3.364</ele>
<time>2019-09-11T06:56:01Z</time>
<speed>0.26</speed>

<[trkpt>

<trkpt lat="56.6648218" lon="23.7637396">
<ele>3.374</ele>
<time>2019-09-11T06:56:02Z</time>
<speed>0.21</speed>

</trkpt>

<trkpt lat="56.6648215" lon="23.7637424">
<ele>3.372</ele>
<time>2019-09-11T06:56:03Z</time>
<speed>0.22</speed>

</trkpt>

<trkpt lat="56.6648212" lon="23.7637457">
<ele>3.378</ele>
<time>2019-09-11T06:56:04Z</time>
<speed>0.15</speed>

<[trkpt>

<trkpt lat="56.664821" lon="23.7637491">
<ele>3.396</ele>
<time>2019-09-11T06:56:05Z</time>
<speed>0.20</speed>

</trkpt>

<trkpt lat="56.6648207" lon="23.763752">
<ele>3.388</ele>
<time>2019-09-11T06:56:06Z</time>
<speed>0.15</speed>

<[trkpt>

<trkpt lat="56.6648208" lon="23.7637556">
<ele>3.381</ele>
<time>2019-09-11T06:56:07Z</time>
<speed>0.30</speed>

</trkpt>

<trkpt lat="56.6648205" lon="23.7637584">
<ele>3.387</ele>
<time>2019-09-11T06:56:08Z</time>
<speed>0.12</speed>

</trkpt>

<trkpt lat="56.66482" lon="23.7637604">
<ele>3.403</ele>
<time>2019-09-11T06:56:09Z</time>
<speed>0.15</speed>

</trkpt>

<trkpt lat="56.6648198" lon="23.7637634">
<ele>3.443</ele>
<time>2019-09-11T06:56:10Z</time>
<speed>0.18</speed>

</trkpt>

<trkpt lat="56.6648197" lon="23.7637649">
<ele>3.411</ele>
<time>2019-09-11T06:56:11Z</time>
<speed>0.09</speed>

</trkpt>

<trkpt lat="56.6648194" lon="23.7637655">
<ele>3.429</ele>
<time>2019-09-11T06:56:12Z</time>
<speed>0.10</speed>

</trkpt>

<trkpt lat="56.664818" lon="23.763768">
<ele>3.377</ele>
<time>2019-09-11T06:56:13Z</time>
<speed>0.16</speed>

</trkpt>

<trkpt lat="56.664817" lon="23.7637696">
<ele>3.376</ele>
<time>2019-09-11T06:56:14Z</time>



<speed>0.15</speed>

<[trkpt>

<trkpt lat="56.6648151" lon="23.7637722">
<ele>3.353</ele>
<time>2019-09-11T06:56:15Z</time>
<speed>0.25</speed>

<[trkpt>

<trkpt lat="56.6648137" lon="23.7637744">
<ele>3.354</ele>
<time>2019-09-11T06:56:16Z</time>
<speed>0.22</speed>

</trkpt>

<trkpt lat="56.6648123" lon="23.7637763">
<ele>3.36</ele>
<time>2019-09-11T06:56:17Z</time>
<speed>0.17</speed>

</trkpt>

<trkpt lat="56.6648108" lon="23.7637785">
<ele>3.4</ele>
<time>2019-09-11T06:56:18Z</time>
<speed>0.16</speed>

<[trkpt>

<trkpt lat="56.6648105" lon="23.7637791">
<ele>3.412</ele>
<time>2019-09-11T06:56:19Z</time>
<speed>0.06</speed>

</trkpt>

<trkpt lat="56.6648095" lon="23.7637796">
<ele>3.413</ele>
<time>2019-09-11T06:56:20Z</time>
<speed>0.17</speed>

<[trkpt>

<trkpt lat="56.6648081" lon="23.7637792">
<ele>3.39</ele>
<time>2019-09-11T06:56:21Z</time>
<speed>0.16</speed>

</trkpt>

<trkpt lat="56.6648059" lon="23.7637789">
<ele>3.38</ele>
<time>2019-09-11T06:56:22Z</time>
<speed>0.24</speed>

</trkpt>

<trkpt lat="56.6648041" lon="23.7637785">
<ele>3.377</ele>
<time>2019-09-11T06:56:23Z</time>
<speed>0.14</speed>

</trkpt>

<trkpt lat="56.6648024" lon="23.7637778">
<ele>3.372</ele>
<time>2019-09-11T06:56:24Z</time>
<speed>0.24</speed>

</trkpt>

<trkpt lat="56.6648003" lon="23.7637776">
<ele>3.376</ele>
<time>2019-09-11T06:56:25Z</time>
<speed>0.21</speed>

</trkpt>

<trkpt lat="56.6647977" lon="23.7637771">
<ele>3.369</ele>
<time>2019-09-11T06:56:26Z</time>
<speed>0.29</speed>

</trkpt>

<trkpt lat="56.6647958" lon="23.7637765">
<ele>3.368</ele>
<time>2019-09-11T06:56:27Z</time>
<speed>0.21</speed>

</trkpt>

<trkpt lat="56.6647938" lon="23.763776">
<ele>3.358</ele>
<time>2019-09-11T06:56:28Z</time>



<speed>0.21</speed>

<[trkpt>

<trkpt lat="56.6647913" lon="23.7637757">
<ele>3.365</ele>
<time>2019-09-11T06:56:29Z</time>
<speed>0.32</speed>

<[trkpt>

<trkpt lat="56.6647892" lon="23.7637751">
<ele>3.363</ele>
<time>2019-09-11T06:56:30Z</time>
<speed>0.22</speed>

</trkpt>

<trkpt lat="56.6647878" lon="23.7637749">
<ele>3.386</ele>
<time>2019-09-11T06:56:31Z</time>
<speed>0.11</speed>

</trkpt>

<trkpt lat="56.6647866" lon="23.7637746">
<ele>3.434</ele>
<time>2019-09-11T06:56:32Z</time>
<speed>0.14</speed>

<[trkpt>

<trkpt lat="56.6647849" lon="23.7637744">
<ele>3.408</ele>
<time>2019-09-11T06:56:33Z</time>
<speed>0.17</speed>

</trkpt>

<trkpt lat="56.6647832" lon="23.7637737">
<ele>3.365</ele>
<time>2019-09-11T06:56:34Z</time>
<speed>0.22</speed>

<[trkpt>

<trkpt lat="56.6647815" lon="23.7637733">
<ele>3.361</ele>
<time>2019-09-11T06:56:35Z</time>
<speed>0.19</speed>

</trkpt>

<trkpt lat="56.664779" lon="23.763773">
<ele>3.378</ele>
<time>2019-09-11T06:56:36Z</time>
<speed>0.24</speed>

</trkpt>

<trkpt lat="56.664777" lon="23.7637728">
<ele>3.381</ele>
<time>2019-09-11T06:56:37Z</time>
<speed>0.22</speed>

</trkpt>

<trkpt lat="56.6647747" lon="23.7637722">
<ele>3.377</ele>
<time>2019-09-11T06:56:38Z</time>
<speed>0.22</speed>

</trkpt>

<trkpt lat="56.6647722" lon="23.7637714">
<ele>3.373</ele>
<time>2019-09-11T06:56:39Z</time>
<speed>0.29</speed>

</trkpt>

<trkpt lat="56.6647701" lon="23.7637709">
<ele>3.374</ele>
<time>2019-09-11T06:56:40Z</time>
<speed>0.22</speed>

</trkpt>

<trkpt lat="56.6647682" lon="23.7637711">
<ele>3.39</ele>
<time>2019-09-11T06:56:41Z</time>
<speed>0.20</speed>

</trkpt>

<trkpt lat="56.6647665" lon="23.7637705">
<ele>3.387</ele>
<time>2019-09-11T06:56:42Z</time>



<speed>0.18</speed>

<[trkpt>

<trkpt lat="56.6647648" lon="23.76377">
<ele>3.374</ele>
<time>2019-09-11T06:56:43Z</time>
<speed>0.17</speed>

<[trkpt>

<trkpt lat="56.6647631" lon="23.7637693">
<ele>3.374</ele>
<time>2019-09-11T06:56:44Z</time>
<speed>0.23</speed>

</trkpt>

<trkpt lat="56.6647609" lon="23.7637691">
<ele>3.381</ele>
<time>2019-09-11T06:56:45Z</time>
<speed>0.17</speed>

</trkpt>

<trkpt lat="56.6647591" lon="23.7637684">
<ele>3.375</ele>
<time>2019-09-11T06:56:46Z</time>
<speed>0.24</speed>

<[trkpt>

<trkpt lat="56.6647572" lon="23.7637681">
<ele>3.427</ele>
<time>2019-09-11T06:56:47Z</time>
<speed>0.14</speed>

</trkpt>

<trkpt lat="56.6647554" lon="23.7637679">
<ele>3.436</ele>
<time>2019-09-11T06:56:48Z</time>
<speed>0.24</speed>

<[trkpt>

<trkpt lat="56.6647547" lon="23.7637674">
<ele>3.437</ele>
<time>2019-09-11T06:56:49Z</time>
<speed>0.09</speed>

</trkpt>

<trkpt lat="56.6647539" lon="23.7637645">
<ele>3.405</ele>
<time>2019-09-11T06:56:50Z</time>
<speed>0.24</speed>

</trkpt>

<trkpt lat="56.6647528" lon="23.7637624">
<ele>3.397</ele>
<time>2019-09-11T06:56:51Z</time>
<speed>0.17</speed>

</trkpt>

<trkpt lat="56.6647513" lon="23.763759">
<ele>3.411</ele>
<time>2019-09-11T06:56:52Z</time>
<speed>0.30</speed>

</trkpt>

<trkpt lat="56.6647498" lon="23.7637554">
<ele>3.411</ele>
<time>2019-09-11T06:56:53Z</time>
<speed>0.26</speed>

</trkpt>

<trkpt lat="56.6647481" lon="23.7637518">
<ele>3.423</ele>
<time>2019-09-11T06:56:54Z</time>
<speed>0.23</speed>

</trkpt>

<trkpt lat="56.6647472" lon="23.76375">
<ele>3.444</ele>
<time>2019-09-11T06:56:55Z</time>
<speed>0.12</speed>

</trkpt>

<trkpt lat="56.6647471" lon="23.7637487">
<ele>3.452</ele>
<time>2019-09-11T06:56:56Z</time>



<speed>0.10</speed>

<[trkpt>

<trkpt lat="56.6647473" lon="23.7637453">
<ele>3.43</ele>
<time>2019-09-11T06:56:57Z</time>
<speed>0.23</speed>

<[trkpt>

<trkpt lat="56.6647476" lon="23.7637408">
<ele>3.405</ele>
<time>2019-09-11T06:56:58Z</time>
<speed>0.28</speed>

</trkpt>

<trkpt lat="56.6647479" lon="23.7637353">
<ele>3.394</ele>
<time>2019-09-11T06:56:59Z</time>
<speed>0.30</speed>

</trkpt>

<trkpt lat="56.6647484" lon="23.7637303">
<ele>3.382</ele>
<time>2019-09-11T06:57:00Z</time>
<speed>0.32</speed>

<[trkpt>

<trkpt lat="56.6647486" lon="23.7637264">
<ele>3.383</ele>
<time>2019-09-11T06:57:01Z</time>
<speed>0.33</speed>

</trkpt>

<trkpt lat="56.6647486" lon="23.7637217">
<ele>3.369</ele>
<time>2019-09-11T06:57:02Z</time>
<speed>0.29</speed>

<[trkpt>

<trkpt lat="56.6647489" lon="23.7637173">
<ele>3.364</ele>
<time>2019-09-11T06:57:03Z</time>
<speed>0.27</speed>

</trkpt>

<trkpt lat="56.6647492" lon="23.763713">
<ele>3.371</ele>
<time>2019-09-11T06:57:04Z</time>
<speed>0.25</speed>

</trkpt>

<trkpt lat="56.6647494" lon="23.7637089">
<ele>3.367</ele>
<time>2019-09-11T06:57:05Z</time>
<speed>0.23</speed>

</trkpt>

<trkpt lat="56.6647496" lon="23.7637054">
<ele>3.378</ele>
<time>2019-09-11T06:57:06Z</time>
<speed>0.22</speed>

</trkpt>

<trkpt lat="56.6647499" lon="23.7637013">
<ele>3.386</ele>
<time>2019-09-11T06:57:07Z</time>
<speed>0.28</speed>

</trkpt>

<trkpt lat="56.6647501" lon="23.763698">
<ele>3.447</ele>
<time>2019-09-11T06:57:08Z</time>
<speed>0.21</speed>

</trkpt>

<trkpt lat="56.6647503" lon="23.7636945">
<ele>3.421</ele>
<time>2019-09-11T06:57:09Z</time>
<speed>0.15</speed>

</trkpt>

<trkpt lat="56.6647504" lon="23.7636925">
<ele>3.371</ele>
<time>2019-09-11T06:57:10Z</time>



<speed>0.14</speed>

<[trkpt>

<trkpt lat="56.6647508" lon="23.7636881">
<ele>3.388</ele>
<time>2019-09-11T06:57:11Z</time>
<speed>0.32</speed>

<[trkpt>

<trkpt lat="56.6647509" lon="23.7636839">
<ele>3.39</ele>
<time>2019-09-11T06:57:12Z</time>
<speed>0.20</speed>

</trkpt>

<trkpt lat="56.6647513" lon="23.7636798">
<ele>3.393</ele>
<time>2019-09-11T06:57:13Z</time>
<speed>0.26</speed>

</trkpt>

<trkpt lat="56.6647513" lon="23.7636756">
<ele>3.384</ele>
<time>2019-09-11T06:57:14Z</time>
<speed>0.31</speed>

<[trkpt>

<trkpt lat="56.6647516" lon="23.763672">
<ele>3.393</ele>
<time>2019-09-11T06:57:15Z</time>
<speed>0.22</speed>

</trkpt>

<trkpt lat="56.6647519" lon="23.7636681">
<ele>3.384</ele>
<time>2019-09-11T06:57:16Z</time>
<speed>0.26</speed>

<[trkpt>

<trkpt lat="56.6647521" lon="23.7636649">
<ele>3.39</ele>
<time>2019-09-11T06:57:17Z</time>
<speed>0.20</speed>

</trkpt>

<trkpt lat="56.6647521" lon="23.7636613">
<ele>3.398</ele>
<time>2019-09-11T06:57:18Z</time>
<speed>0.14</speed>

</trkpt>

<trkpt lat="56.6647524" lon="23.763659">
<ele>3.378</ele>
<time>2019-09-11T06:57:19Z</time>
<speed>0.17</speed>

</trkpt>

<trkpt lat="56.6647525" lon="23.7636568">
<ele>3.386</ele>
<time>2019-09-11T06:57:20Z</time>
<speed>0.08</speed>

</trkpt>

<trkpt lat="56.6647525" lon="23.7636557">
<ele>3.379</ele>
<time>2019-09-11T06:57:21Z</time>
<speed>0.06</speed>

</trkpt>

<trkpt lat="56.6647527" lon="23.7636533">
<ele>3.403</ele>
<time>2019-09-11T06:57:22Z</time>
<speed>0.12</speed>

</trkpt>

<trkpt lat="56.6647529" lon="23.7636505">
<ele>3.432</ele>
<time>2019-09-11T06:57:23Z</time>
<speed>0.16</speed>

</trkpt>

<trkpt lat="56.6647531" lon="23.7636481">
<ele>3.426</ele>
<time>2019-09-11T06:57:24Z</time>



<speed>0.17</speed>

<[trkpt>

<trkpt lat="56.664754" lon="23.7636464">
<ele>3.396</ele>
<time>2019-09-11T06:57:25Z</time>
<speed>0.18</speed>

<[trkpt>

<trkpt lat="56.6647558" lon="23.7636437">
<ele>3.386</ele>
<time>2019-09-11T06:57:26Z</time>
<speed>0.26</speed>

</trkpt>

<trkpt lat="56.6647575" lon="23.7636412">
<ele>3.369</ele>
<time>2019-09-11T06:57:27Z</time>
<speed>0.21</speed>

</trkpt>

<trkpt lat="56.6647593" lon="23.763639">
<ele>3.368</ele>
<time>2019-09-11T06:57:28Z</time>
<speed>0.29</speed>

<[trkpt>

<trkpt lat="56.6647608" lon="23.7636363">
<ele>3.38</ele>
<time>2019-09-11T06:57:29Z</time>
<speed>0.21</speed>

</trkpt>

<trkpt lat="56.6647627" lon="23.7636339">
<ele>3.414</ele>
<time>2019-09-11T06:57:30Z</time>
<speed>0.20</speed>

<[trkpt>

<trkpt lat="56.6647633" lon="23.7636332">
<ele>3.44</ele>
<time>2019-09-11T06:57:31Z</time>
<speed>0.08</speed>

</trkpt>

<trkpt lat="56.6647648" lon="23.7636334">
<ele>3.426</ele>
<time>2019-09-11T06:57:32Z</time>
<speed>0.24</speed>

</trkpt>

<trkpt lat="56.6647679" lon="23.7636337">
<ele>3.403</ele>
<time>2019-09-11T06:57:33Z</time>
<speed>0.42</speed>

</trkpt>

<trkpt lat="56.6647713" lon="23.7636346">
<ele>3.392</ele>
<time>2019-09-11T06:57:34Z</time>
<speed>0.35</speed>

</trkpt>

<trkpt lat="56.6647746" lon="23.7636351">
<ele>3.398</ele>
<time>2019-09-11T06:57:35Z</time>
<speed>0.39</speed>

</trkpt>

<trkpt lat="56.664778" lon="23.7636357">
<ele>3.4</ele>
<time>2019-09-11T06:57:36Z</time>
<speed>0.31</speed>

</trkpt>

<trkpt lat="56.6647816" lon="23.7636362">
<ele>3.412</ele>
<time>2019-09-11T06:57:37Z</time>
<speed>0.41</speed>

</trkpt>

<trkpt lat="56.6647849" lon="23.7636372">
<ele>3.394</ele>
<time>2019-09-11T06:57:38Z</time>



<speed>0.28</speed>

<[trkpt>

<trkpt lat="56.664787" lon="23.7636379">
<ele>3.384</ele>
<time>2019-09-11T06:57:39Z</time>
<speed>0.32</speed>

<[trkpt>

<trkpt lat="56.66479" lon="23.7636385">
<ele>3.389</ele>
<time>2019-09-11T06:57:40Z</time>
<speed>0.41</speed>

</trkpt>

<trkpt lat="56.6647929" lon="23.763639">
<ele>3.391</ele>
<time>2019-09-11T06:57:41Z</time>
<speed>0.30</speed>

</trkpt>

<trkpt lat="56.664795" lon="23.7636394">
<ele>3.432</ele>
<time>2019-09-11T06:57:42Z</time>
<speed>0.33</speed>

<[trkpt>

<trkpt lat="56.6647982" lon="23.7636404">
<ele>3.395</ele>
<time>2019-09-11T06:57:43Z</time>
<speed>0.40</speed>

</trkpt>

<trkpt lat="56.6648016" lon="23.7636408">
<ele>3.401</ele>
<time>2019-09-11T06:57:44Z</time>
<speed>0.40</speed>

<[trkpt>

<trkpt lat="56.6648048" lon="23.7636418">
<ele>3.385</ele>
<time>2019-09-11T06:57:45Z</time>
<speed>0.46</speed>

</trkpt>

<trkpt lat="56.6648081" lon="23.7636424">
<ele>3.373</ele>
<time>2019-09-11T06:57:46Z</time>
<speed>0.35</speed>

</trkpt>

<trkpt lat="56.6648113" lon="23.7636432">
<ele>3.369</ele>
<time>2019-09-11T06:57:47Z</time>
<speed>0.34</speed>

</trkpt>

<trkpt lat="56.6648144" lon="23.7636438">
<ele>3.367</ele>
<time>2019-09-11T06:57:48Z</time>
<speed>0.28</speed>

</trkpt>

<trkpt lat="56.6648169" lon="23.7636446">
<ele>3.376</ele>
<time>2019-09-11T06:57:49Z</time>
<speed>0.19</speed>

</trkpt>

<trkpt lat="56.6648185" lon="23.763645">
<ele>3.425</ele>
<time>2019-09-11T06:57:50Z</time>
<speed>0.21</speed>

</trkpt>

<trkpt lat="56.6648192" lon="23.7636454">
<ele>3.406</ele>
<time>2019-09-11T06:57:51Z</time>
<speed>0.01</speed>

</trkpt>

<trkpt lat="56.6648207" lon="23.7636497">
<ele>3.372</ele>
<time>2019-09-11T06:57:52Z</time>



<speed>0.33</speed>

<[trkpt>

<trkpt lat="56.6648222" lon="23.7636526">
<ele>3.374</ele>
<time>2019-09-11T06:57:53Z</time>
<speed>0.24</speed>

<[trkpt>

<trkpt lat="56.6648237" lon="23.7636567">
<ele>3.37</ele>
<time>2019-09-11T06:57:54Z</time>
<speed>0.24</speed>

</trkpt>

<trkpt lat="56.6648256" lon="23.7636606">
<ele>3.393</ele>
<time>2019-09-11T06:57:55Z</time>
<speed>0.33</speed>

</trkpt>

<trkpt lat="56.6648265" lon="23.7636638">
<ele>3.427</ele>
<time>2019-09-11T06:57:56Z</time>
<speed>0.21</speed>

<[trkpt>

<trkpt lat="56.6648265" lon="23.7636662">
<ele>3.415</ele>
<time>2019-09-11T06:57:57Z</time>
<speed>0.16</speed>

</trkpt>

<trkpt lat="56.6648263" lon="23.7636673">
<ele>3.397</ele>
<time>2019-09-11T06:57:58Z</time>
<speed>0.03</speed>

<[trkpt>

<trkpt lat="56.6648266" lon="23.7636672">
<ele>3.406</ele>
<time>2019-09-11T06:57:59Z</time>
<speed>0.02</speed>

</trkpt>

<trkpt lat="56.6648265" lon="23.7636672">
<ele>3.4</ele>
<time>2019-09-11T06:58:00Z</time>
<speed>0.01</speed>

</trkpt>

<trkpt lat="56.6648264" lon="23.7636673">
<ele>3.408</ele>
<time>2019-09-11T06:58:01Z</time>
<speed>0.04</speed>

</trkpt>

<trkpt lat="56.6648262" lon="23.7636675">
<ele>3.381</ele>
<time>2019-09-11T06:58:02Z</time>
<speed>0.04</speed>

</trkpt>

<trkpt lat="56.6648265" lon="23.7636678">
<ele>3.408</ele>
<time>2019-09-11T06:58:03Z</time>
<speed>0.03</speed>

</trkpt>

<trkpt lat="56.6648263" lon="23.7636679">
<ele>3.465</ele>
<time>2019-09-11T06:58:04Z</time>
<speed>0.03</speed>

</trkpt>

<trkpt lat="56.6648231" lon="23.7636795">
<ele>3.635</ele>
<time>2019-09-11T06:58:05Z</time>
<speed>1.26</speed>

</trkpt>

<trkpt lat="56.6648181" lon="23.7636877">
<ele>3.467</ele>
<time>2019-09-11T06:58:06Z</time>



<speed>0.63</speed>

<[trkpt>

<trkpt lat="56.6648136" lon="23.7636952">
<ele>3.532</ele>
<time>2019-09-11T06:58:07Z</time>
<speed>0.58</speed>

<[trkpt>

<trkpt lat="56.6648106" lon="23.7637009">
<ele>3.519</ele>
<time>2019-09-11T06:58:08Z</time>
<speed>0.54</speed>

</trkpt>

<trkpt lat="56.6648082" lon="23.7637074">
<ele>3.449</ele>
<time>2019-09-11T06:58:09Z</time>
<speed>0.49</speed>

</trkpt>

<trkpt lat="56.6648085" lon="23.763709">
<ele>3.485</ele>
<time>2019-09-11T06:58:10Z</time>
<speed>0.10</speed>

<[trkpt>

<trkpt lat="56.6648078" lon="23.7637109">
<ele>3.474</ele>
<time>2019-09-11T06:58:11Z</time>
<speed>0.06</speed>

</trkpt>

<trkpt lat="56.6648079" lon="23.7637104">
<ele>3.477</ele>
<time>2019-09-11T06:58:12Z</time>
<speed>0.05</speed>

<[trkpt>

<trkpt lat="56.6648077" lon="23.7637107">
<ele>3.477</ele>
<time>2019-09-11T06:58:13Z</time>
<speed>0.04</speed>

</trkpt>

<trkpt lat="56.6648077" lon="23.7637107">
<ele>3.466</ele>
<time>2019-09-11T06:58:14Z</time>
<speed>0.03</speed>

</trkpt>

<trkpt lat="56.6648098" lon="23.7637065">
<ele>3.659</ele>
<time>2019-09-11T06:58:15Z</time>
<speed>0.56</speed>

</trkpt>

<trkpt lat="56.6648121" lon="23.7637018">
<ele>3.601</ele>
<time>2019-09-11T06:58:16Z</time>
<speed>0.22</speed>

</trkpt>

<trkpt lat="56.6648105" lon="23.7636998">
<ele>3.877</ele>
<time>2019-09-11T06:58:17Z</time>
<speed>0.48</speed>

</trkpt>

<trkpt lat="56.6648048" lon="23.7637016">
<ele>4.076</ele>
<time>2019-09-11T06:58:18Z</time>
<speed>0.51</speed>

</trkpt>

</trkseg>

</trk>
</gpx>
Atkartojums Nr.2.

<?xml version="1.0" encoding="utf-8" standalone="yes"?>
<gpx version="1.0" creator="GPS Visualizer
xmlins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

http://www.topografix.com/GPX/1/0/gpx.xsd">

https://www.gpsvisualizer.com/" xmlins="http://www.topografix.com/GPX/1/0"

xsi:schemal ocation="http://www.topografix.com/GPX/1/0



<trk>
<name>COM18_190911 070220</name>
<trkseg>

<trkpt lat="56.6648247" lon="23.763673">
<ele>3.842</ele>
<time>2019-09-11T07:02:28Z</time>
<speed>0.17</speed>

<[trkpt>

<trkpt lat="56.6648254" lon="23.7636706">
<ele>3.726</ele>
<time>2019-09-11T07:02:29Z</time>
<speed>0.18</speed>

</trkpt>

<trkpt lat="56.6648263" lon="23.7636682">
<ele>3.477</ele>
<time>2019-09-11T07:02:30Z</time>
<speed>0.18</speed>

</trkpt>

<trkpt lat="56.6648264" lon="23.7636679">
<ele>3.39</ele>
<time>2019-09-11T07:02:31Z</time>
<speed>0.04</speed>

<[trkpt>

<trkpt lat="56.6648265" lon="23.7636685">
<ele>3.404</ele>
<time>2019-09-11T07:02:32Z</time>
<speed>0.04</speed>

</trkpt>

<trkpt lat="56.6648265" lon="23.7636674">
<ele>3.376</ele>
<time>2019-09-11T07:02:33Z</time>
<speed>0.03</speed>

</trkpt>

<trkpt lat="56.6648264" lon="23.7636675">
<ele>3.377</ele>
<time>2019-09-11T07:02:34Z</time>
<speed>0.00</speed>

<[trkpt>

<trkpt lat="56.6648264" lon="23.7636677">
<ele>3.391</ele>
<time>2019-09-11T07:02:35Z</time>
<speed>0.05</speed>

</trkpt>

<trkpt lat="56.6648265" lon="23.7636675">
<ele>3.392</ele>
<time>2019-09-11T07:02:36Z</time>
<speed>0.02</speed>

</trkpt>

<trkpt lat="56.6648265" lon="23.7636684">
<ele>3.384</ele>
<time>2019-09-11T07:02:37Z</time>
<speed>0.14</speed>

</trkpt>

<trkpt lat="56.6648262" lon="23.7636716">
<ele>3.371</ele>
<time>2019-09-11T07:02:38Z</time>
<speed>0.27</speed>

</trkpt>

<trkpt lat="56.664826" lon="23.7636762">
<ele>3.363</ele>
<time>2019-09-11T07:02:39Z</time>
<speed>0.28</speed>

</trkpt>

<trkpt lat="56.6648256" lon="23.7636816">
<ele>3.358</ele>
<time>2019-09-11T07:02:40Z</time>
<speed>0.33</speed>

</trkpt>

<trkpt lat="56.6648252" lon="23.7636859">
<ele>3.358</ele>



<time>2019-09-11T07:02:41Z</time>
<speed>0.26</speed>

</trkpt>

<trkpt lat="56.6648249" lon="23.7636909">
<ele>3.374</ele>
<time>2019-09-11T07:02:42Z</time>
<speed>0.36</speed>

<[trkpt>

<trkpt lat="56.6648245" lon="23.7636961">
<ele>3.366</ele>
<time>2019-09-11T07:02:43Z</time>
<speed>0.34</speed>

</trkpt>

<trkpt lat="56.6648241" lon="23.7637012">
<ele>3.352</ele>
<time>2019-09-11T07:02:44Z</time>
<speed>0.31</speed>

</trkpt>

<trkpt lat="56.6648238" lon="23.7637067">
<ele>3.355</ele>
<time>2019-09-11T07:02:45Z</time>
<speed>0.34</speed>

<[trkpt>

<trkpt lat="56.6648236" lon="23.7637116">
<ele>3.37</ele>
<time>2019-09-11T07:02:46Z</time>
<speed>0.31</speed>

</trkpt>

<trkpt lat="56.6648232" lon="23.7637164">
<ele>3.37</ele>
<time>2019-09-11T07:02:47Z</time>
<speed>0.24</speed>

</trkpt>

<trkpt lat="56.664823" lon="23.7637205">
<ele>3.436</ele>
<time>2019-09-11T07:02:48Z</time>
<speed>0.21</speed>

<[trkpt>

<trkpt lat="56.6648226" lon="23.7637248">
<ele>3.378</ele>
<time>2019-09-11T07:02:49Z</time>
<speed>0.23</speed>

</trkpt>

<trkpt lat="56.6648223" lon="23.7637287">
<ele>3.364</ele>
<time>2019-09-11T07:02:50Z</time>
<speed>0.24</speed>

</trkpt>

<trkpt lat="56.664822" lon="23.7637345">
<ele>3.365</ele>
<time>2019-09-11T07:02:51Z</time>
<speed>0.33</speed>

</trkpt>

<trkpt lat="56.6648217" lon="23.7637391">
<ele>3.368</ele>
<time>2019-09-11T07:02:52Z</time>
<speed>0.23</speed>

</trkpt>

<trkpt lat="56.6648212" lon="23.763744">
<ele>3.368</ele>
<time>2019-09-11T07:02:53Z</time>
<speed>0.35</speed>

</trkpt>

<trkpt lat="56.6648209" lon="23.7637497">
<ele>3.367</ele>
<time>2019-09-11T07:02:54Z</time>
<speed>0.38</speed>

</trkpt>

<trkpt lat="56.6648205" lon="23.7637554">
<ele>3.391</ele>



<time>2019-09-11T07:02:55Z</time>
<speed>0.40</speed>

</trkpt>

<trkpt lat="56.6648203" lon="23.7637608">
<ele>3.401</ele>
<time>2019-09-11T07:02:56Z</time>
<speed>0.29</speed>

<[trkpt>

<trkpt lat="56.6648198" lon="23.7637646">
<ele>3.422</ele>
<time>2019-09-11T07:02:57Z</time>
<speed>0.28</speed>

</trkpt>

<trkpt lat="56.6648196" lon="23.7637656">
<ele>3.436</ele>
<time>2019-09-11T07:02:58Z</time>
<speed>0.02</speed>

</trkpt>

<trkpt lat="56.6648182" lon="23.7637675">
<ele>3.402</ele>
<time>2019-09-11T07:02:59Z</time>
<speed>0.32</speed>

<[trkpt>

<trkpt lat="56.6648157" lon="23.7637705">
<ele>3.406</ele>
<time>2019-09-11T07:03:00Z</time>
<speed>0.33</speed>

</trkpt>

<trkpt lat="56.6648131" lon="23.7637747">
<ele>3.416</ele>
<time>2019-09-11T07:03:01Z</time>
<speed>0.43</speed>

</trkpt>

<trkpt lat="56.6648108" lon="23.7637785">
<ele>3.407</ele>
<time>2019-09-11T07:03:02Z</time>
<speed>0.33</speed>

<[trkpt>

<trkpt lat="56.6648102" lon="23.7637797">
<ele>3.404</ele>
<time>2019-09-11T07:03:03Z</time>
<speed>0.03</speed>

</trkpt>

<trkpt lat="56.6648092" lon="23.7637798">
<ele>3.425</ele>
<time>2019-09-11T07:03:04Z</time>
<speed>0.23</speed>

</trkpt>

<trkpt lat="56.6648054" lon="23.7637786">
<ele>3.377</ele>
<time>2019-09-11T07:03:05Z</time>
<speed>0.37</speed>

</trkpt>

<trkpt lat="56.6648018" lon="23.7637778">
<ele>3.376</ele>
<time>2019-09-11T07:03:06Z</time>
<speed>0.40</speed>

</trkpt>

<trkpt lat="56.6647978" lon="23.7637767">
<ele>3.377</ele>
<time>2019-09-11T07:03:07Z</time>
<speed>0.42</speed>

</trkpt>

<trkpt lat="56.6647942" lon="23.7637762">
<ele>3.383</ele>
<time>2019-09-11T07:03:08Z</time>
<speed>0.41</speed>

</trkpt>

<trkpt lat="56.6647907" lon="23.7637752">
<ele>3.384</ele>



<time>2019-09-11T07:03:09Z</time>
<speed>0.42</speed>

</trkpt>

<trkpt lat="56.6647871" lon="23.7637749">
<ele>3.423</ele>
<time>2019-09-11T07:03:10Z</time>
<speed>0.38</speed>

<[trkpt>

<trkpt lat="56.6647842" lon="23.7637742">
<ele>3.407</ele>
<time>2019-09-11T07:03:11Z</time>
<speed>0.35</speed>

</trkpt>

<trkpt lat="56.6647806" lon="23.7637731">
<ele>3.386</ele>
<time>2019-09-11T07:03:12Z</time>
<speed>0.44</speed>

</trkpt>

<trkpt lat="56.6647768" lon="23.7637724">
<ele>3.389</ele>
<time>2019-09-11T07:03:13Z</time>
<speed>0.39</speed>

<[trkpt>

<trkpt lat="56.6647732" lon="23.7637714">
<ele>3.392</ele>
<time>2019-09-11T07:03:14Z</time>
<speed>0.41</speed>

</trkpt>

<trkpt lat="56.6647701" lon="23.7637709">
<ele>3.413</ele>
<time>2019-09-11T07:03:15Z</time>
<speed>0.32</speed>

</trkpt>

<trkpt lat="56.6647666" lon="23.76377">
<ele>3.405</ele>
<time>2019-09-11T07:03:16Z</time>
<speed>0.34</speed>

<[trkpt>

<trkpt lat="56.6647626" lon="23.7637693">
<ele>3.404</ele>
<time>2019-09-11T07:03:17Z</time>
<speed>0.43</speed>

</trkpt>

<trkpt lat="56.664759" lon="23.7637682">
<ele>3.409</ele>
<time>2019-09-11T07:03:18Z</time>
<speed>0.45</speed>

</trkpt>

<trkpt lat="56.6647564" lon="23.763768">
<ele>3.446</ele>
<time>2019-09-11T07:03:19Z</time>
<speed>0.25</speed>

</trkpt>

<trkpt lat="56.664755" lon="23.7637675">
<ele>3.438</ele>
<time>2019-09-11T07:03:20Z</time>
<speed>0.03</speed>

</trkpt>

<trkpt lat="56.6647544" lon="23.7637664">
<ele>3.444</ele>
<time>2019-09-11T07:03:21Z</time>
<speed>0.17</speed>

</trkpt>

<trkpt lat="56.6647524" lon="23.7637615">
<ele>3.429</ele>
<time>2019-09-11T07:03:22Z</time>
<speed>0.35</speed>

</trkpt>

<trkpt lat="56.6647503" lon="23.7637569">
<ele>3.434</ele>



<time>2019-09-11T07:03:23Z</time>
<speed>0.39</speed>

</trkpt>

<trkpt lat="56.6647482" lon="23.7637524">
<ele>3.427</ele>
<time>2019-09-11T07:03:24Z</time>
<speed>0.34</speed>

<[trkpt>

<trkpt lat="56.664747" lon="23.7637493">
<ele>3.431</ele>
<time>2019-09-11T07:03:25Z</time>
<speed>0.07</speed>

</trkpt>

<trkpt lat="56.6647469" lon="23.7637481">
<ele>3.428</ele>
<time>2019-09-11T07:03:26Z</time>
<speed>0.07</speed>

</trkpt>

<trkpt lat="56.6647473" lon="23.7637425">
<ele>3.385</ele>
<time>2019-09-11T07:03:27Z</time>
<speed>0.33</speed>

<[trkpt>

<trkpt lat="56.6647477" lon="23.7637346">
<ele>3.374</ele>
<time>2019-09-11T07:03:28Z</time>
<speed>0.45</speed>

</trkpt>

<trkpt lat="56.6647481" lon="23.7637266">
<ele>3.371</ele>
<time>2019-09-11T07:03:29Z</time>
<speed>0.52</speed>

</trkpt>

<trkpt lat="56.6647487" lon="23.7637192">
<ele>3.388</ele>
<time>2019-09-11T07:03:30Z</time>
<speed>0.45</speed>

<[trkpt>

<trkpt lat="56.6647493" lon="23.7637113">
<ele>3.386</ele>
<time>2019-09-11T07:03:31Z</time>
<speed>0.52</speed>

</trkpt>

<trkpt lat="56.6647495" lon="23.7637047">
<ele>3.377</ele>
<time>2019-09-11T07:03:32Z</time>
<speed>0.36</speed>

</trkpt>

<trkpt lat="56.6647499" lon="23.7636987">
<ele>3.435</ele>
<time>2019-09-11T07:03:33Z</time>
<speed>0.43</speed>

</trkpt>

<trkpt lat="56.6647503" lon="23.7636927">
<ele>3.396</ele>
<time>2019-09-11T07:03:34Z</time>
<speed>0.36</speed>

</trkpt>

<trkpt lat="56.6647507" lon="23.7636863">
<ele>3.378</ele>
<time>2019-09-11T07:03:35Z</time>
<speed>0.44</speed>

</trkpt>

<trkpt lat="56.6647509" lon="23.7636802">
<ele>3.39</ele>
<time>2019-09-11T07:03:36Z</time>
<speed>0.38</speed>

</trkpt>

<trkpt lat="56.6647514" lon="23.763673">
<ele>3.382</ele>



<time>2019-09-11T07:03:37Z</time>
<speed>0.53</speed>

</trkpt>

<trkpt lat="56.6647518" lon="23.7636661">
<ele>3.39</ele>
<time>2019-09-11T07:03:38Z</time>
<speed>0.43</speed>

<[trkpt>

<trkpt lat="56.6647523" lon="23.7636589">
<ele>3.381</ele>
<time>2019-09-11T07:03:39Z</time>
<speed>0.38</speed>

</trkpt>

<trkpt lat="56.6647526" lon="23.7636532">
<ele>3.393</ele>
<time>2019-09-11T07:03:40Z</time>
<speed>0.25</speed>

</trkpt>

<trkpt lat="56.6647526" lon="23.763651">
<ele>3.411</ele>
<time>2019-09-11T07:03:41Z</time>
<speed>0.10</speed>

<[trkpt>

<trkpt lat="56.6647528" lon="23.7636487">
<ele>3.415</ele>
<time>2019-09-11T07:03:42Z</time>
<speed>0.23</speed>

</trkpt>

<trkpt lat="56.6647531" lon="23.7636476">
<ele>3.4</ele>
<time>2019-09-11T07:03:43Z</time>
<speed>0.03</speed>

</trkpt>

<trkpt lat="56.6647547" lon="23.7636454">
<ele>3.37</ele>
<time>2019-09-11T07:03:44Z</time>
<speed>0.37</speed>

<[trkpt>

<trkpt lat="56.6647579" lon="23.763641">
<ele>3.374</ele>
<time>2019-09-11T07:03:45Z</time>
<speed>0.49</speed>

</trkpt>

<trkpt lat="56.664761" lon="23.7636367">
<ele>3.355</ele>
<time>2019-09-11T07:03:46Z</time>
<speed>0.46</speed>

</trkpt>

<trkpt lat="56.6647631" lon="23.7636335">
<ele>3.386</ele>
<time>2019-09-11T07:03:47Z</time>
<speed>0.19</speed>

</trkpt>

<trkpt lat="56.6647634" lon="23.7636329">
<ele>3.393</ele>
<time>2019-09-11T07:03:48Z</time>
<speed>0.05</speed>

</trkpt>

<trkpt lat="56.6647652" lon="23.7636334">
<ele>3.389</ele>
<time>2019-09-11T07:03:49Z</time>
<speed>0.34</speed>

</trkpt>

<trkpt lat="56.6647688" lon="23.7636343">
<ele>3.361</ele>
<time>2019-09-11T07:03:50Z</time>
<speed>0.45</speed>

</trkpt>

<trkpt lat="56.664773" lon="23.7636352">
<ele>3.359</ele>



<time>2019-09-11T07:03:51Z</time>
<speed>0.48</speed>

</trkpt>

<trkpt lat="56.6647777" lon="23.7636364">
<ele>3.355</ele>
<time>2019-09-11T07:03:52Z</time>
<speed>0.55</speed>

<[trkpt>

<trkpt lat="56.6647819" lon="23.7636371">
<ele>3.374</ele>
<time>2019-09-11T07:03:53Z</time>
<speed>0.47</speed>

</trkpt>

<trkpt lat="56.6647861" lon="23.7636381">
<ele>3.369</ele>
<time>2019-09-11T07:03:54Z</time>
<speed>0.42</speed>

</trkpt>

<trkpt lat="56.6647899" lon="23.7636388">
<ele>3.372</ele>
<time>2019-09-11T07:03:55Z</time>
<speed>0.47</speed>

<[trkpt>

<trkpt lat="56.6647937" lon="23.7636395">
<ele>3.377</ele>
<time>2019-09-11T07:03:56Z</time>
<speed>0.39</speed>

</trkpt>

<trkpt lat="56.664797" lon="23.7636402">
<ele>3.393</ele>
<time>2019-09-11T07:03:57Z</time>
<speed>0.45</speed>

</trkpt>

<trkpt lat="56.6648007" lon="23.7636411">
<ele>3.378</ele>
<time>2019-09-11T07:03:58Z</time>
<speed>0.43</speed>

<[trkpt>

<trkpt lat="56.6648051" lon="23.763642">
<ele>3.37</ele>
<time>2019-09-11T07:03:59Z</time>
<speed>0.54</speed>

</trkpt>

<trkpt lat="56.6648079" lon="23.7636433">
<ele>3.345</ele>
<time>2019-09-11T07:04:00Z</time>
<speed>0.26</speed>

</trkpt>

<trkpt lat="56.6648086" lon="23.7636429">
<ele>3.355</ele>
<time>2019-09-11T07:04:01Z</time>
<speed>0.06</speed>

</trkpt>

<trkpt lat="56.6648091" lon="23.7636432">
<ele>3.357</ele>
<time>2019-09-11T07:04:02Z</time>
<speed>0.04</speed>

</trkpt>

<trkpt lat="56.6648094" lon="23.763643">
<ele>3.372</ele>
<time>2019-09-11T07:04:03Z</time>
<speed>0.05</speed>

</trkpt>

<trkpt lat="56.6648097" lon="23.7636433">
<ele>3.374</ele>
<time>2019-09-11T07:04:04Z</time>
<speed>0.02</speed>

</trkpt>

<trkpt lat="56.6648095" lon="23.7636431">
<ele>3.38</ele>



<time>2019-09-11T07:04:05Z</time>
<speed>0.04</speed>

</trkpt>

<trkpt lat="56.66481" lon="23.7636433">
<ele>3.377</ele>
<time>2019-09-11T07:04:06Z</time>
<speed>0.06</speed>

<[trkpt>

<trkpt lat="56.6648112" lon="23.7636435">
<ele>3.372</ele>
<time>2019-09-11T07:04:07Z</time>
<speed>0.22</speed>

</trkpt>

<trkpt lat="56.6648133" lon="23.7636439">
<ele>3.347</ele>
<time>2019-09-11T07:04:08Z</time>
<speed>0.25</speed>

</trkpt>

<trkpt lat="56.6648161" lon="23.7636445">
<ele>3.368</ele>
<time>2019-09-11T07:04:09Z</time>
<speed>0.35</speed>

<[trkpt>

<trkpt lat="56.6648185" lon="23.763645">
<ele>3.388</ele>
<time>2019-09-11T07:04:10Z</time>
<speed>0.19</speed>

</trkpt>

<trkpt lat="56.6648191" lon="23.7636454">
<ele>3.384</ele>
<time>2019-09-11T07:04:11Z</time>
<speed>0.05</speed>

</trkpt>

<trkpt lat="56.6648212" lon="23.7636502">
<ele>3.362</ele>
<time>2019-09-11T07:04:12Z</time>
<speed>0.53</speed>

<[trkpt>

<trkpt lat="56.6648233" lon="23.7636559">
<ele>3.363</ele>
<time>2019-09-11T07:04:13Z</time>
<speed>0.45</speed>

</trkpt>

<trkpt lat="56.6648257" lon="23.763661">
<ele>3.381</ele>
<time>2019-09-11T07:04:14Z</time>
<speed>0.34</speed>

</trkpt>

<trkpt lat="56.6648265" lon="23.7636631">
<ele>3.399</ele>
<time>2019-09-11T07:04:15Z</time>
<speed>0.05</speed>

</trkpt>

<trkpt lat="56.6648265" lon="23.7636646">
<ele>3.406</ele>
<time>2019-09-11T07:04:16Z</time>
<speed>0.14</speed>

</trkpt>

<trkpt lat="56.6648261" lon="23.7636684">
<ele>3.376</ele>
<time>2019-09-11T07:04:17Z</time>
<speed>0.18</speed>

</trkpt>

<trkpt lat="56.664826" lon="23.7636721">
<ele>3.358</ele>
<time>2019-09-11T07:04:18Z</time>
<speed>0.24</speed>

</trkpt>

<trkpt lat="56.664826" lon="23.7636717">
<ele>3.363</ele>



<time>2019-09-11T07:04:19Z</time>
<speed>0.14</speed>
</trkpt>
<trkpt lat="56.6648263" lon="23.7636675">
<ele>3.37</ele>
<time>2019-09-11T07:04:20Z</time>
<speed>0.21</speed>
<[trkpt>
<trkpt lat="56.6648263" lon="23.7636668">
<ele>3.368</ele>
<time>2019-09-11T07:04:21Z</time>
<speed>0.00</speed>
</trkpt>
<trkpt lat="56.6648262" lon="23.7636669">
<ele>3.376</ele>
<time>2019-09-11T07:04:22Z</time>
<speed>0.01</speed>
</trkpt>
<trkpt lat="56.6648262" lon="23.7636671">
<ele>3.363</ele>
<time>2019-09-11T07:04:23Z</time>
<speed>0.03</speed>
<[trkpt>
<trkpt lat="56.6648262" lon="23.7636673">
<ele>3.362</ele>
<time>2019-09-11T07:04:24Z</time>
<speed>0.02</speed>
</trkpt>
<trkpt lat="56.6648263" lon="23.7636673">
<ele>3.368</ele>
<time>2019-09-11T07:04:25Z</time>
<speed>0.01</speed>
</trkpt>
<trkpt lat="56.6648263" lon="23.7636674">
<ele>3.365</ele>
<time>2019-09-11T07:04:26Z</time>
<speed>0.01</speed>
<[trkpt>
</trkseg>
<[trk>
</gpx>
Atkartojums Nr.3.

<?xml version="1.0" encoding="utf-8" standalone="yes"?>

<gpx version="1.0" creator="GPS Visualizer

xmlins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
http://www.topografix.com/GPX/1/0/gpx.xsd">

<trk>
<name>COM18_190911_070437</name>
<trkseg>

<trkpt lat="56.6648262" lon="23.7636672">
<ele>3.382</ele>
<time>2019-09-11T07:04:42Z</time>
<speed>0.01</speed>

</trkpt>

<trkpt lat="56.6648261" lon="23.7636673">
<ele>3.369</ele>
<time>2019-09-11T07:04:43Z</time>
<speed>0.00</speed>

</trkpt>

<trkpt lat="56.6648261" lon="23.7636673">
<ele>3.356</ele>
<time>2019-09-11T07:04:44Z</time>
<speed>0.01</speed>

</trkpt>

<trkpt lat="56.6648262" lon="23.7636673">
<ele>3.366</ele>
<time>2019-09-11T07:04:45Z</time>
<speed>0.03</speed>

</trkpt>

<trkpt lat="56.6648264" lon="23.7636677">

https://www.gpsvisualizer.com/"
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xsi:schemaLocation="http://www.topografix.com/GPX/1/0



<ele>3.376</ele>
<time>2019-09-11T07:04:46Z</time>
<speed>0.03</speed>

<[trkpt>

<trkpt lat="56.6648263" lon="23.7636675">
<ele>3.388</ele>
<time>2019-09-11T07:04:47Z</time>
<speed>0.01</speed>

</trkpt>

<trkpt lat="56.6648263" lon="23.7636675">
<ele>3.381</ele>
<time>2019-09-11T07:04:48Z</time>
<speed>0.00</speed>

<[trkpt>

<trkpt lat="56.6648263" lon="23.7636674">
<ele>3.381</ele>
<time>2019-09-11T07:04:49Z</time>
<speed>0.02</speed>

<[trkpt>

<trkpt lat="56.6648263" lon="23.7636674">
<ele>3.379</ele>
<time>2019-09-11T07:04:50Z</time>
<speed>0.01</speed>

</trkpt>

<trkpt lat="56.6648263" lon="23.7636673">
<ele>3.373</ele>
<time>2019-09-11T07:04:51Z</time>
<speed>0.04</speed>

<[trkpt>

<trkpt lat="56.6648262" lon="23.7636685">
<ele>3.371</ele>
<time>2019-09-11T07:04:52Z</time>
<speed>0.17</speed>

</trkpt>

<trkpt lat="56.6648258" lon="23.7636745">
<ele>3.373</ele>
<time>2019-09-11T07:04:53Z</time>
<speed>0.40</speed>

</trkpt>

<trkpt lat="56.6648256" lon="23.7636803">
<ele>3.355</ele>
<time>2019-09-11T07:04:54Z</time>
<speed>0.39</speed>

</trkpt>

<trkpt lat="56.664825" lon="23.763687">
<ele>3.365</ele>
<time>2019-09-11T07:04:55Z</time>
<speed>0.46</speed>

</trkpt>

<trkpt lat="56.6648245" lon="23.7636933">
<ele>3.366</ele>
<time>2019-09-11T07:04:56Z</time>
<speed>0.35</speed>

</trkpt>

<trkpt lat="56.6648242" lon="23.7637002">
<ele>3.351</ele>
<time>2019-09-11T07:04:57Z</time>
<speed>0.41</speed>

</trkpt>

<trkpt lat="56.6648237" lon="23.7637071">
<ele>3.358</ele>
<time>2019-09-11T07:04:58Z</time>
<speed>0.40</speed>

</trkpt>

<trkpt lat="56.6648233" lon="23.7637138">
<ele>3.368</ele>
<time>2019-09-11T07:04:59Z</time>
<speed>0.36</speed>

</trkpt>

<trkpt lat="56.6648231" lon="23.7637187">



<ele>3.397</ele>
<time>2019-09-11T07:05:00Z</time>
<speed>0.23</speed>

<[trkpt>

<trkpt lat="56.6648228" lon="23.763722">
<ele>3.438</ele>
<time>2019-09-11T07:05:01Z</time>
<speed>0.25</speed>

</trkpt>

<trkpt lat="56.6648226" lon="23.7637258">
<ele>3.39</ele>
<time>2019-09-11T07:05:02Z</time>
<speed>0.23</speed>

<[trkpt>

<trkpt lat="56.6648219" lon="23.7637312">
<ele>3.362</ele>
<time>2019-09-11T07:05:03Z</time>
<speed>0.40</speed>

<[trkpt>

<trkpt lat="56.6648218" lon="23.7637372">
<ele>3.379</ele>
<time>2019-09-11T07:05:04Z</time>
<speed>0.35</speed>

</trkpt>

<trkpt lat="56.6648211" lon="23.7637437">
<ele>3.372</ele>
<time>2019-09-11T07:05:05Z</time>
<speed>0.47</speed>

<[trkpt>

<trkpt lat="56.6648209" lon="23.7637504">
<ele>3.369</ele>
<time>2019-09-11T07:05:06Z</time>
<speed>0.41</speed>

</trkpt>

<trkpt lat="56.6648207" lon="23.7637561">
<ele>3.398</ele>
<time>2019-09-11T07:05:07Z</time>
<speed>0.42</speed>

</trkpt>

<trkpt lat="56.6648203" lon="23.7637615">
<ele>3.421</ele>
<time>2019-09-11T07:05:08Z</time>
<speed>0.33</speed>

</trkpt>

<trkpt lat="56.66482" lon="23.7637651">
<ele>3.416</ele>
<time>2019-09-11T07:05:09Z</time>
<speed>0.14</speed>

</trkpt>

<trkpt lat="56.6648196" lon="23.7637653">
<ele>3.423</ele>
<time>2019-09-11T07:05:10Z</time>
<speed>0.03</speed>

</trkpt>

<trkpt lat="56.6648167" lon="23.7637697">
<ele>3.419</ele>
<time>2019-09-11T07:05:11Z</time>
<speed>0.53</speed>

</trkpt>

<trkpt lat="56.6648135" lon="23.7637741">
<ele>3.43</ele>
<time>2019-09-11T07:05:12Z</time>
<speed>0.52</speed>

</trkpt>

<trkpt lat="56.6648107" lon="23.7637789">
<ele>3.41</ele>
<time>2019-09-11T07:05:13Z</time>
<speed>0.31</speed>

</trkpt>

<trkpt lat="56.6648101" lon="23.7637796">



<ele>3.409</ele>
<time>2019-09-11T07:05:14Z</time>
<speed>0.03</speed>

<[trkpt>

<trkpt lat="56.6648096" lon="23.7637798">
<ele>3.434</ele>
<time>2019-09-11T07:05:15Z</time>
<speed>0.08</speed>

</trkpt>

<trkpt lat="56.6648068" lon="23.7637791">
<ele>3.397</ele>
<time>2019-09-11T07:05:16Z</time>
<speed>0.38</speed>

<[trkpt>

<trkpt lat="56.6648028" lon="23.7637779">
<ele>3.397</ele>
<time>2019-09-11T07:05:17Z</time>
<speed>0.50</speed>

<[trkpt>

<trkpt lat="56.6647991" lon="23.7637774">
<ele>3.393</ele>
<time>2019-09-11T07:05:18Z</time>
<speed>0.44</speed>

</trkpt>

<trkpt lat="56.6647956" lon="23.7637765">
<ele>3.376</ele>
<time>2019-09-11T07:05:19Z</time>
<speed>0.42</speed>

<[trkpt>

<trkpt lat="56.6647921" lon="23.7637757">
<ele>3.379</ele>
<time>2019-09-11T07:05:20Z</time>
<speed>0.45</speed>

</trkpt>

<trkpt lat="56.6647889" lon="23.7637751">
<ele>3.374</ele>
<time>2019-09-11T07:05:21Z</time>
<speed>0.32</speed>

</trkpt>

<trkpt lat="56.6647862" lon="23.7637747">
<ele>3.417</ele>
<time>2019-09-11T07:05:22Z</time>
<speed>0.28</speed>

</trkpt>

<trkpt lat="56.6647835" lon="23.763774">
<ele>3.372</ele>
<time>2019-09-11T07:05:23Z</time>
<speed>0.35</speed>

</trkpt>

<trkpt lat="56.6647805" lon="23.7637734">
<ele>3.371</ele>
<time>2019-09-11T07:05:24Z</time>
<speed>0.30</speed>

</trkpt>

<trkpt lat="56.6647768" lon="23.7637725">
<ele>3.366</ele>
<time>2019-09-11T07:05:25Z</time>
<speed>0.43</speed>

</trkpt>

<trkpt lat="56.6647737" lon="23.7637718">
<ele>3.366</ele>
<time>2019-09-11T07:05:26Z</time>
<speed>0.31</speed>

</trkpt>

<trkpt lat="56.6647702" lon="23.7637712">
<ele>3.382</ele>
<time>2019-09-11T07:05:27Z</time>
<speed>0.36</speed>

</trkpt>

<trkpt lat="56.6647666" lon="23.7637704">



<ele>3.387</ele>
<time>2019-09-11T07:05:28Z</time>
<speed>0.40</speed>

<[trkpt>

<trkpt lat="56.6647629" lon="23.7637698">
<ele>3.381</ele>
<time>2019-09-11T07:05:29Z</time>
<speed>0.36</speed>

</trkpt>

<trkpt lat="56.6647603" lon="23.7637688">
<ele>3.387</ele>
<time>2019-09-11T07:05:30Z</time>
<speed>0.28</speed>

<[trkpt>

<trkpt lat="56.6647573" lon="23.7637682">
<ele>3.419</ele>
<time>2019-09-11T07:05:31Z</time>
<speed>0.31</speed>

<[trkpt>

<trkpt lat="56.6647552" lon="23.7637677">
<ele>3.42</ele>
<time>2019-09-11T07:05:32Z</time>
<speed>0.04</speed>

</trkpt>

<trkpt lat="56.6647548" lon="23.7637672">
<ele>3.424</ele>
<time>2019-09-11T07:05:33Z</time>
<speed>0.04</speed>

<[trkpt>

<trkpt lat="56.6647528" lon="23.7637621">
<ele>3.423</ele>
<time>2019-09-11T07:05:34Z</time>
<speed>0.47</speed>

</trkpt>

<trkpt lat="56.6647502" lon="23.763756">
<ele>3.427</ele>
<time>2019-09-11T07:05:35Z</time>
<speed>0.52</speed>

</trkpt>

<trkpt lat="56.6647474" lon="23.7637499">
<ele>3.433</ele>
<time>2019-09-11T07:05:36Z</time>
<speed>0.42</speed>

</trkpt>

<trkpt lat="56.664747" lon="23.7637491">
<ele>3.449</ele>
<time>2019-09-11T07:05:37Z</time>
<speed>0.03</speed>

</trkpt>

<trkpt lat="56.6647475" lon="23.7637435">
<ele>3.415</ele>
<time>2019-09-11T07:05:38Z</time>
<speed>0.45</speed>

</trkpt>

<trkpt lat="56.664748" lon="23.763735">
<ele>3.394</ele>
<time>2019-09-11T07:05:39Z</time>
<speed>0.56</speed>

</trkpt>

<trkpt lat="56.6647486" lon="23.7637254">
<ele>3.393</ele>
<time>2019-09-11T07:05:40Z</time>
<speed>0.62</speed>

</trkpt>

<trkpt lat="56.6647488" lon="23.7637183">
<ele>3.388</ele>
<time>2019-09-11T07:05:41Z</time>
<speed>0.35</speed>

</trkpt>

<trkpt lat="56.6647492" lon="23.7637116">



<ele>3.38</ele>
<time>2019-09-11T07:05:42Z</time>
<speed>0.41</speed>

<[trkpt>

<trkpt lat="56.6647499" lon="23.7637041">
<ele>3.372</ele>
<time>2019-09-11T07:05:43Z</time>
<speed>0.48</speed>

</trkpt>

<trkpt lat="56.66475" lon="23.7636977">
<ele>3.436</ele>
<time>2019-09-11T07:05:44Z</time>
<speed>0.31</speed>

<[trkpt>

<trkpt lat="56.6647506" lon="23.7636913">
<ele>3.392</ele>
<time>2019-09-11T07:05:45Z</time>
<speed>0.42</speed>

<[trkpt>

<trkpt lat="56.6647511" lon="23.7636833">
<ele>3.399</ele>
<time>2019-09-11T07:05:46Z</time>
<speed>0.45</speed>

</trkpt>

<trkpt lat="56.6647516" lon="23.7636749">
<ele>3.395</ele>
<time>2019-09-11T07:05:47Z</time>
<speed>0.47</speed>

<[trkpt>

<trkpt lat="56.6647519" lon="23.7636684">
<ele>3.418</ele>
<time>2019-09-11T07:05:48Z</time>
<speed>0.35</speed>

</trkpt>

<trkpt lat="56.6647522" lon="23.7636615">
<ele>3.407</ele>
<time>2019-09-11T07:05:49Z</time>
<speed>0.37</speed>

</trkpt>

<trkpt lat="56.6647525" lon="23.7636564">
<ele>3.42</ele>
<time>2019-09-11T07:05:50Z</time>
<speed>0.32</speed>

</trkpt>

<trkpt lat="56.6647529" lon="23.7636525">
<ele>3.431</ele>
<time>2019-09-11T07:05:51Z</time>
<speed>0.19</speed>

</trkpt>

<trkpt lat="56.6647531" lon="23.7636492">
<ele>3.435</ele>
<time>2019-09-11T07:05:52Z</time>
<speed>0.24</speed>

</trkpt>

<trkpt lat="56.6647533" lon="23.7636478">
<ele>3.431</ele>
<time>2019-09-11T07:05:53Z</time>
<speed>0.01</speed>

</trkpt>

<trkpt lat="56.664755" lon="23.7636447">
<ele>3.4</ele>
<time>2019-09-11T07:05:54Z</time>
<speed>0.49</speed>

</trkpt>

<trkpt lat="56.6647588" lon="23.7636396">
<ele>3.378</ele>
<time>2019-09-11T07:05:55Z</time>
<speed>0.56</speed>

</trkpt>

<trkpt lat="56.6647626" lon="23.7636343">



<ele>3.391</ele>
<time>2019-09-11T07:05:56Z</time>
<speed>0.42</speed>

<[trkpt>

<trkpt lat="56.6647637" lon="23.763633">
<ele>3.41</ele>
<time>2019-09-11T07:05:57Z</time>
<speed>0.04</speed>

</trkpt>

<trkpt lat="56.6647662" lon="23.7636332">
<ele>3.403</ele>
<time>2019-09-11T07:05:58Z</time>
<speed>0.44</speed>

<[trkpt>

<trkpt lat="56.6647701" lon="23.763634">
<ele>3.379</ele>
<time>2019-09-11T07:05:59Z</time>
<speed>0.48</speed>

<[trkpt>

<trkpt lat="56.6647744" lon="23.7636352">
<ele>3.395</ele>
<time>2019-09-11T07:06:00Z</time>
<speed>0.51</speed>

</trkpt>

<trkpt lat="56.6647786" lon="23.7636361">
<ele>3.389</ele>
<time>2019-09-11T07:06:01Z</time>
<speed>0.45</speed>

<[trkpt>

<trkpt lat="56.6647826" lon="23.7636369">
<ele>3.407</ele>
<time>2019-09-11T07:06:02Z</time>
<speed>0.40</speed>

</trkpt>

<trkpt lat="56.6647862" lon="23.7636375">
<ele>3.411</ele>
<time>2019-09-11T07:06:03Z</time>
<speed>0.41</speed>

</trkpt>

<trkpt lat="56.6647901" lon="23.7636385">
<ele>3.396</ele>
<time>2019-09-11T07:06:04Z</time>
<speed>0.50</speed>

</trkpt>

<trkpt lat="56.6647945" lon="23.7636392">
<ele>3.413</ele>
<time>2019-09-11T07:06:05Z</time>
<speed>0.52</speed>

</trkpt>

<trkpt lat="56.6647981" lon="23.7636402">
<ele>3.395</ele>
<time>2019-09-11T07:06:06Z</time>
<speed>0.40</speed>

</trkpt>

<trkpt lat="56.6648019" lon="23.7636412">
<ele>3.396</ele>
<time>2019-09-11T07:06:07Z</time>
<speed>0.39</speed>

</trkpt>

<trkpt lat="56.6648059" lon="23.7636418">
<ele>3.388</ele>
<time>2019-09-11T07:06:08Z</time>
<speed>0.42</speed>

</trkpt>

<trkpt lat="56.6648091" lon="23.7636429">
<ele>3.365</ele>
<time>2019-09-11T07:06:09Z</time>
<speed>0.38</speed>

</trkpt>

<trkpt lat="56.664813" lon="23.7636436">



<ele>3.369</ele>
<time>2019-09-11T07:06:10Z</time>
<speed>0.45</speed>

<[trkpt>

<trkpt lat="56.6648164" lon="23.7636447">
<ele>3.385</ele>
<time>2019-09-11T07:06:11Z</time>
<speed>0.36</speed>

</trkpt>

<trkpt lat="56.6648191" lon="23.7636451">
<ele>3.402</ele>
<time>2019-09-11T07:06:12Z</time>
<speed>0.14</speed>

<[trkpt>

<trkpt lat="56.6648196" lon="23.763646">
<ele>3.382</ele>
<time>2019-09-11T07:06:13Z</time>
<speed>0.12</speed>

<[trkpt>

<trkpt lat="56.664822" lon="23.7636522">
<ele>3.38</ele>
<time>2019-09-11T07:06:14Z</time>
<speed>0.56</speed>

</trkpt>

<trkpt lat="56.6648242" lon="23.7636582">
<ele>3.386</ele>
<time>2019-09-11T07:06:15Z</time>
<speed>0.45</speed>

<[trkpt>

<trkpt lat="56.6648264" lon="23.7636628">
<ele>3.402</ele>
<time>2019-09-11T07:06:16Z</time>
<speed>0.24</speed>

</trkpt>

<trkpt lat="56.6648266" lon="23.7636656">
<ele>3.406</ele>
<time>2019-09-11T07:06:17Z</time>
<speed>0.31</speed>

</trkpt>

<trkpt lat="56.6648266" lon="23.7636673">
<ele>3.388</ele>
<time>2019-09-11T07:06:18Z</time>
<speed>0.01</speed>

</trkpt>

<trkpt lat="56.6648265" lon="23.7636674">
<ele>3.379</ele>
<time>2019-09-11T07:06:19Z</time>
<speed>0.01</speed>

</trkpt>

<trkpt lat="56.6648265" lon="23.7636676">
<ele>3.384</ele>
<time>2019-09-11T07:06:20Z</time>
<speed>0.05</speed>

</trkpt>

<trkpt lat="56.6648264" lon="23.763667">
<ele>3.382</ele>
<time>2019-09-11T07:06:21Z</time>
<speed>0.03</speed>

</trkpt>

<trkpt lat="56.6648264" lon="23.7636671">
<ele>3.369</ele>
<time>2019-09-11T07:06:22Z</time>
<speed>0.01</speed>

</trkpt>

<trkpt lat="56.6648265" lon="23.7636671">
<ele>3.387</ele>
<time>2019-09-11T07:06:23Z</time>
<speed>0.02</speed>

</trkpt>

</trkseg>



</trk>
</gpx>



13. pielikums

Eksperimentu stenda datorprogrammas komunikacijas veidoSanas kods

using System;

using System.IO;

using System.Net.Sockets;
using System.Text;

using System.Threading;

namespace UR10

public interface IConnection

{
(bool, string) ConnectToUr10();
(bool, string) DisconnectFromUr10();
Stream GetStream();
void SendServiceMessage(string message);

}

class Connection: IConnection

{
TcpClient client;

TcpClient clientlnitializeRobot;
Stream serviceStream;

public (bool, string) ConnectToUr10()
{
string exception = null;
try
{
client = new TcpClient();
client.Connect(Properties.Settings.Default.IpAddress, 30001);
clientInitializeRobot = new TcpClient();

clientInitializeRobot.Connect(Properties.Settings.Default.lpAddress, 29999);
serviceStream = clientlnitializeRobot.GetStream();

catch(Exception exc)

exception = exc.ToString();

}

return (client.Connected && clientInitializeRobot.Connected, exception);

}

public (bool, string) DisconnectFromUr10()

string exception = null;
try

client.Close();
client.Dispose();

clientInitializeRobot.Close();
clientlnitializeRobot.Dispose();

catch (Exception exc)

exception = exc.ToString();

}

return (Iclient.Connected && !clientlnitializeRobot.Connected, exception);

}



public Stream GetStream()
{

return client.GetStream();

}

public void SendServiceMessage(string message)

byte[] messageBytes = Encoding.ASCII.GetBytes(message+"\n");
serviceStream.Write(messageBytes, 0, messageBytes.Length);
Thread.Sleep(5000);



14. pielikums

Eksperimentu stenda datorprogrammas fotoattélu uznemsanas un organizeSanas kods

using System;
using System.Diagnostics;
using System.lO;

namespace UR10
public interface IPhotoCapturer

(string output, string errors) CapturePhoto();
string OrganizePhotoFiles(string folderName, int index);

public class PhotoCapturer : IPhotoCapturer
{
private const string workingFolder = "./RealSenseTools/";
public (string output, string errors) CapturePhoto()
{
Process p = new Process();
p.StartInfo.UseShellExecute = false;
p.StartInfo.RedirectStandardOutput = true;
p.StartInfo.RedirectStandardError = true;
p.StartInfo.FileName = $"{workingFolder}rs-save-to-disk.exe";
p.Start();
string output = p.StandardOutput.ReadToENd();
string errors = p.StandardError.Read ToEnd();
p.WaitForExit();

return (output, errors);

}

public string OrganizePhotoFiles(string folderName, int index)

{
string folderPath = Path.Combine(workingFolder, folderName);

/IDirectory.CreateDirectory(folderPath);

string colorPhotoPath = "rs-save-to-disk-output-Color.png";
string depthPhotoPath = "'rs-save-to-disk-output-Depth.png";

if (!File.Exists(colorPhotoPath))

return $"Error: {colorPhotoPath} doesn't exist";

}
if (!File.Exists(colorPhotoPath))

return $"Error: {depthPhotoPath} doesn't exist";
}

string fileName = $"{index}index{DateTime.Now.ToString().Replace(":", "-").Replace("/", "-")}-Color.png";

File.Move(colorPhotoPath, Path.Combine(Properties.Settings.Default.PhotosFolderPath, “rawscaled”, fileName));

/IFile.Move(depthPhotoPath, Path.Combine(folderPath, $"{DateTime.Now.ToString().Replace(":", "-").Replace("/", "-")}-
Depth.png"));

return fileName;
}
}
}



15. pielikums

R skripts augu zalas masas noteik§anas RGB rastra attéla

library(raster)

library(icesTAF)

library(SparkR)

convert2GLF <- function(photo_filename)

{

foto_br[[3]])

object)

foto_st <- stack(photo_filename)
foto_br <- brick(foto_st)

#Green leaf index
#https://www.indexdatabase.de/db/i-single.php?id=375
GLF <- (2 * foto_br[[2]] - foto_br[[1]] - foto_br[[3]]) / (2 * foto_br[[2]] + foto_br[[1]] +

#Treshold for green
GLF_TH <- as.integer(GLF[[1]] > 0.16)
#Filtering noise, using focal function with default sum, becautse it is faster (gf - Gaussian filter

gf <- focalWeight(GLF_TH, 5, "Gauss™)

#focal - filtering function

GLF_GF <- focal(GLF_TH, w=gf)

#Removing transitions after Gausian filter

GLF_GF <- as.integer(GLF_GF[[1]] > 0.8)

#remove NA values on edges of raster after focal filtering
GLF_GFJis.na(GLF_GF[])] <-0

f <- freq(GLF_GF)[2,][[2]]

dataf <- data.frame(basename(photo_filename),f)

mkdir(paste(dirname(photo_filename), "/Processed", sep=""))

photo_filename <- paste(dirname(photo_filename), "/Processed/",

strsplit(basename(photo_filename), [.1[[111[1], " _GLF.png", sep="")

col.names=FALSE, append=TRUE)

png(filename=photo_filename, width=ncol(GLF_GF), height=nrow(GLF_GF))
plot(GLF_GF, axes = FALSE, box = FALSE)

dev.off()

rm(foto_st)

rm(foto_br)

rm(GLF)

rm(GLF_TH)

rm(gf)

rm(GLF_GF)
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Janis Jasko, LLU Augu aizsardzibas zinatniskais instittits Agrihorts

Nezales, kaitekli un slimibas veido ‘lielo trij-
nieku’, kas sagada galvassapes lauksaimniekiem
jau izsenis. Attistoties tehnologijam, papildinas
arT pieejamo riku klasts, ka ar nezalem tikt gala.
Piem@ram, precizie ruSinataji, kas ar dazu centi-
metru precizitati kultivé rindstarpas laukaugiem,
nu jau vairakus gadus ir zemnieku riciba. Sogad
Agrihorta realizetaja projekta kopa ar ZS Vilcini-1
sada veida iekarta tika veiksmigi izm&ginata lauka
pupu s€juma. Ta ka var drosi teikt, ka iekarta ar
centimetru precizitati nezalu ierobezosana Sodien
Latvija vairs nav jaunums, tapec zinatniekiem
nekas cits neatliek, ka celt precizitates latinu vél
augstak.

Pie ta ar strada Latvijas Lauksaimniecibas
universitates pétnieki, sadarbiba ar Elektronikas
un datorzinatnu instititu un trim biologiskajam
saimniecibam projekta RONIN “Robotizétas ne-
zalu ierobezoSanas iekartas izveide” (Projekta Nr.
18-00-A01612-000024). Projekta merkis ir izstra-
dat nezalu ierobezoSanas iekartu, kas, pielietojot
maksliga intelekta risinajumus, sp&j autonomi par-
vietoties pa lauku, identificet nezales un atskirt tas
no kultirauga, ka ari, izmantojot augstas energijas
lazera vai precizi pozicionéta mehaniska agregata
palidzibu, iznicinat nezali vai bitiski traucet tas
turpmako augSanu. Projekta tiek stradats vairakos
virzienos, kas pasi par sevi jau ir atsevisku projek-
tu cienigi: augstas precizitates RTK GPS tehnolo-
gijas, augu atpazisana un autonomi lauksaimnieci-

bas roboti. Saja raksta ieskiceSu galvenas atzinas
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tiesi par precizo ravéSanu — augu apstradi ar lazera
starojumu.

Noteikti japiemin, ka neesam pirmie, kas
izmanto lazera energiju, lai ierobezotu nezales.
Pirmas lazeru raveSanas iekartas patentStas jau
devindesmito gadu sakuma. Ar ievieSanu prakse
gan tik raiti nav gajis, un vismaz pagaidam man
nav izdevies atrast zemniekam nopérkamu lazer-
ravesanas iekartu. Salidzinot ar citam tehnologi-
jam, piem., mehaniska iedarbiba, herbicidi vai ap-
strade ar liesmu, lazera izmantoSanai ir vairakas
prieksrocibas:

e Lazera stara diametrs var bit loti mazs —
I mm un mazaks;

e Lazera staru var virzit ar milimetra
precizitati,

e Lazeru var ieslégt/izslegt loti atri un
iedarbiba uz auga sakas taja pasa mirkli;

e Nav negativas ietekmes uz apkartéjo vidi
vai citiem organismiem.

Lazera izmantoSanai ir ar1 trukumi, jo op-
tiskam sistémam traucé vibracija, putekli un mit-
rums, kas ir neatnemama lauksaimniecibas teh-
nikas ikdiena. LazerravéSanas galvenais pielieto-
juma veids izriet no ta stiprajam pusém — nezalu
ierobezoSana loti tuvu kultiraugam, kur meha-
niskie riki var kait€t kultiirauga attistibai. Tipisks
piemers biitu nesen sadigusi burkani — mehaniska
augsnes kustinasana var trauméet jaunos augus, bet
lazers var tikt gala ar nezali dazu milimetru attalu-

ma no burkana.

Augu aizsardziba



Augu aizsardziba

Projekta ietvaros pirmais uzdevums bija no-
skaidrot, kada vilnu garuma lazeru labak izman-
tot, jo literatiira bija aprakstiti dazadi varianti: gan
izmantojot redzamas gaismas, gan infrasarkana
spektra lazerus. PaSi veicam eksperimentus ar
445 nm, 1064 nm un 10600 nm gaismas vilnu ga-
ruma lazeriem. Nosliecamies par labu zilajam la-
zeram (445 nm), jo tam bija laba iedarbiba uz auga
audiem arT pie salidzinosi nelielas lazera jaudas.
Vel pozitivs aspekts ir taja, ka lazera stara avots ir
diode, kas ir izmeros neliela un noturiga pret vib-
racijam.

Nakamais solis bija noskaidrot optimalo ie-
darbibas ilgumu. Projekta vajadzibam tika iega-
dats lazers ar 12 W jaudu, veicam eksperimentus
ar dazadu apstrades laiku. Noskaidrojam, ka $ads
lazers atstaj butisku ietekmi uz lapas audiem jau
pie atruma 150 mm/s, bet pie atruma 100 mm/s un
lenak, ietekme ir lielaka — Iidz pat pilnigai auga
vai auga dalas nogriesanai.

Ir dazadas pieejas augu apstradei, pieméram,
meginat trapit auga katinam vai iznicinat augsanas
konusu. Misu pieeja bija: apstradat visu nezales
zalo virsmu (skatoties no augsas), t.i., saskér&jot

augu. Atkariba no nezales izmériem, griezuma Ii-

Baltas balandas digsti. Pa kreisi — pirms apstrades ar lazeru; pa labi — 24 h péc apstrades
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nijas var izvietot 1 mm attaluma vai talak vienu
no otras. Veicam eksperimentus ar1 ar dazadiem
griezuma liniju izkartojumiem — zig-zag veida un
spirales veida.

Lazera apstrades rezultats ir atkarigs no auga
attistibas stadijas un morfologiskajam ipasibam -
jo lielaks augs un biezakas, suligakas lapas, jo il-
gak javeic apstrade. Lidzigi ar ilgtermina efektu
— veicot apstradi digllapu stadija vai pie pirmajam
istajam lapam, augu ir iesp€jams pilniba iznici-
nat. Apstradajot lielakus augus, novérojam to, ka
nezales sp€j veidot jaunas lapas un ataugt, tomer
to attistiba bija butiski aizkavéta. Attéla var labi
redzet, ka neapstradatie augi turpinajusi augt, bet
apstradatas nezales praktiski apstajusas sava at-
tistiba. Turklat Saja eksperimenta, tika apstradata
tikai augu centrala dala.

Lazerravésana ir jauns p&tniecibas virziens
Latvija un ar1 pasaul€ nav daudz zinatnieku un in-
Zenieru grupu, kas strada pie Siem risinajumiem,
tade] daudzas specifiskas lietas uzzinam tikai caur
savu pieredzi. Sobrid var drosi apgalvot, ka la-
zeriem bis vieta lauksaimnieciba, jo precizitates
un atruma zina ar tiem griti sacensties. Te gan

japiezimé, ka vispirms ir nepiecieSami lauka iz-




Pirms apstrades Uzreiz péc apstrades

Péc 6 dienam Péc 6 dienam

(redzamas tikai apstradatas nezales) (visi augi kopa)

Eksperimenta rezultati apstraddajot ar lazeru vidéji lielus sikziedu sikgalvites augus.

méginajumu rezultati, kas arT varétu ieviest savas
korekcijas tam, cik atri iekartas nonaks pie gala
lietotaja. Visdrizak §i nebus tehnologija, kas vie-

na pati aizvietos visus citus nezalu ierobeZoSanas

veidus, jo Sobrid izskatas, ka ta nav isti pieméro-

Ar sarkanu apvilkti apstradatie augi.

ta lielu platibu apstradei. Visdrizak lazerravésana
tiks kombinéta ar citam tehnologijam, pieméram,
tuvu kultoraugam tiek veikta lazerravésSana, bet

rindstarpas — mehaniska apstrade.

Projekta RONIN ietvaros izstradatais precizas ravesanas robots
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LLU pétnieks Janis Jasko veido
nezalu raveésanas robotu

ANDRIS OZOLINS

"Stradajot zinatmiskajos pro-
jektos, secinaju, ka no pet-
niecibas man visvairak pa-
tik praktiska dala — jaunas
atzinas vai izstradatas teh-
nologijas ievieSana dzive.
Izradas, ar to iet diezgan
griti gan Latvija, gan ci-
tur pasaulé, jo tas prasa citu
veidu prasmes un biznesa
"piesitienu", kas biezi vien
zinatniekiem nepiemit," at-
klaj Janis Jasko. Sobrid vins
strada LLU augu aizsar-
dzibas zinatniskaja institata
"Agrihorts’, kas auglu dar-
zu ipasniekus konsulté par
slimibu, kaitéklu un nezalu
ierobeZosanu, it ipasi ar vi-
dei draudzigam metodém.

Ar pétijumiem palidz
lauksaimniekiem
Janis aktivi darbojas

vairakos peétijumos. Vel

vin§ sadarbiba ar LU Bio-
logijas institutu, "Kligénu"
saimniecibu un "Getlini
Eko" meklé labakos veidus,
Kka ar biologiskam metodém
ierobezot plasi izplatito sil-
tumnicu kaitekli — baltblu-
sinu. Tapat zinatnieki peta,
ka siltumnicas apputeksnet
augus ziema, kad kamenes
neaktivas.

"Robis" rukas vienmeér
Laukos triikst sezonas
darbaroku, arl stradajoso
atalgojums celas. Tapeéc ja-
mekle alternativa ravésa-
nai ar rokam. Vispirms zi-
natnieki izveidoja koman-
du, kas parzina vajadzigas
jomas: ésanu, ie-
kartu konstruéSanu, dator-

VERTEJUMS:

redzi, biologiju, elektroni-
ku un lauksaimniecibu. Pie
iekartas izstrades stradaja
specialisti no LLU Tehnis-
kas fakultates, Elektronikas
un datorzinatnu instituta
un "Agrihorta". Laukus, kur
apmacit un izmeéginat robo-
tu, atveléja tris biologiskas
saimniecibas.

"Meklgjot, vai nav pie-
ejami kadi gatavi riki, kas
spetu tikt gala ar neza-
1ém, kas aug tuvu kultarau-
gam, secinaju, ka isti nekas
nav atrodams," atceras zi-
natnieks. "Ir dazadi meha-
niskie riki, ko veiksmigi var
izmantot, lai kultivétu rin-
du starpas vai starpvadzes,
bet kas tads, kas aizvieto-
tu roku darbu, isti nebija at-
rodams. Nolémam izvei-
dot specializétu robotu. Lai
tiktu gala ar mazajam neza-
lém pavisam tuvu kultirau-
gam, izvélejamies lazeru ka

Joti precizu riku. Ar liela- :
kam nezalém nedaudz talak :
no kultiirauga tiek gala ne- :

liels, rot&joss riks."

Skirt seklu no pelavam

Pirmais zinatnieku uz- :
devums bija iemacit dato- :
ram atSkirt augus gan sa- :
va starpa, gan no nezilém. :
Tam izmantoja daudz at- :
telu, kuros ar ramiti ir ap- :
vilkti izvéletie augi, pieme- :
ram, burkani. Tad visus :

Sos attélus ieladgja specia-
1a programma, ko bieZi ap-

zimé par "neironu tikliem", :
jo sava biitiba tie atgadina :
cilveka smadzenu darbibas :
principu. Programma mé- :
gina atrast sakaribas, ar ko :
burkans atSkiras no citiem :

Robots atvieglotu vienmulo darbu

ir arvien gritak uz $oiso
spéja ar robota palidzibu

Uzpérkam
piena telus

| mo 2 nedélu vecuma

® Andris Mangulis, biologiskas saimniecibas “"Atva-
ses" ipasnieks: "Nezalu ravésana ir smags un vienmuls
darbs, kas javeic, neskatoties uz laika apstakliem. Pie-
devam ravesana notiek tikai paris ménesus gada, un

bridi atrast stradniekus. le-
atvieglot smago darbu ir tei-

cama pe[spekﬁva. Ta |autu ari biologiskajiem un biodi-
narplskajnem laukkopjiem apsaimniekot lielaku platibu
un iegut lielakas veseligas partikas razas." :

.................. poapssnessasasasaoanasassees :

A
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augiem, kas ir redzami atte-
]a. "Robis" Sobrid spgj atpa-
zit seus kultiraugus — bie-
tes, burkanus, rutkus, redi-
sus, kirbjus un cukini. Tas
ir apmacits atpazit ari vai-
rakas bieZi sastopamas ne-
zalu sugas. Péc tam kad ne-
zales ir atpazitas, mazakas
tiek iznicinatas ar lazera pa-
lidzibu, bet lielas izravé ro-
téjosais mehanisms.

"Robis" prot braukt péc
GPS koordinatam un, vir-

atbilsto§i vagai. Lidz pro-
jekta pirma etapa beigam
vél japabeidz dazadas teh-
niskas nianses, lai iekar-
ta darbotos, ka planots. Ta-
lak jaturpina apmacit "Ro-
bim" atpazisanas algoritmu,
lai uzlabotu precizitati eso-
Sajiem, ka ari atpazistamo
sarakstam pievienot citus
kultiraugus. Planots akt-
vi sadarboties ar zemnie-
kiem, lai sanemtu informa-
ciju par lietam, ko nepiecie-
Sams uzlabot.

"Saja procesa daudz ko
iemacijamies, jo augu atté-
lu atpaziSana, ka izradijas,
ir krietni mazak izpétits lau-
cin, salidzinot, pieméram,
ar sejas atpazisanu vai auto
atrasanu attélos, kam lielas
korporacijas pasaulé ir vel-
tijusas daudz laika un resur-
su. Péc pirmajiem testiem
atradam dazadus faktorus,
pieméram, situdcija, kad da-
la attéla ir vairak izgaismo-
ta neka otra dala, kas var
batiski "samulsinat” datoru,

"Robis" spéj
atpazit sesus
kultGraugus -
bietes, burka-
nus, rutkus, re-
disus, kirbjus
un cukini.
PUBLICITATES FOTO

tipec daudz laika veltijam
lai izveidotu miisu program
mu péc iespéjas "gudriku’
Miisu misija ir izstradat teh
nologiju, kuru var izmanto
ikviend zemnieku saimnie
cibd. TA ki Latvijas zinat
nieki ir vieni no nedaudza
jiem, kas pasaulé strida &
ja jomd, ceram bat pirmie
kuriem izdosies lizeru ra
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PRECIZAS TEHNOLOGIJAS
CINA PRET NEZALEM

Dzivé nav laba un slikta. Katram priek§metam, dzivai but-
nei, apstakliem ir sava nozime, katrs pilda savu lomu, tac¢u
razosanas sektora uzsvars tiek likts uz racionalu resursu
izmantosanu, lai péc iespéjas efektivak sarazotu izejvielas
gala produkcijai. Ir lietas, kuras ir iespéjams ietekmét, taéu
ir lietas, pieméram, dabas spéki, ko ietekmét cilvéki pagai-
dam neprot, un varbit tas ari ir labi.

ANDREJS KOSTROMINS,
pétnieks, Latvijas Lauksaimniecibas universitate

Lauksaimnieciba viena no lielakajam
problémam ir nezales, kas tie$a veida ietekmé
razu un tadéjadi arl iendkumus no hektara.
Par laimi, neziles nav tas pats kas parlieku
liels un ilgsto$s karstums vai lietavas, un
nezales cilvéks ir iemacijies kontrolét.

Tradicionali nezales ierobezoja ar meha-
nisku ravésanu, vélak ar kimiskam vielam -
herbicidiem. Visparigi uzsmidzinat kimiju ir
daudz vienkarsak, jo nav precizi jatrapa neza-
lei atskiriba no mehaniskas ravésanas, kur
jabat precizam fiziskam kontaktam. Turklat,
jaruna par ravé$anu ar rokam, tad janem veéra
papildu apgratinajumi — darbaspéka trakums
un atalgojuma pieaugums ari $aja nozaré.
Basim godigi — kur§ gribétu dienam ilgi ar
saliku$u muguru kaplét hektariem lielu
lauku, pat ja nenem véra biezi vien ne visai
patikamos laika apstak]us?

Tadu arl ar pesticidiem viss nav tik vien-
karsi, jo regulas, kas nosaka pielaujamo
kimisko vielu daudzumu un apstradijamo
reizu skaitu, klast aizvien striktakas, un jateic
- ne bez pamata. Katru gadu pasaulé lauk-
saimnieki kopuma izsmidzina uz laukiem

Augstspiediena (1000 bar) Gdens straklas
nezalu ierobezoSanas iekarta GrassKiller
Mono no Caffini.

divus miljonus tonnu pesticidu 60 miljardu
eiro vértiba, no kuriem paliek atliekvielas
augsne, tdens sistémas un pados augos, kurus
péc tam izmanto lopbariba vai partikas pro-
duktu raZzo$ana.

Projekts rohotizétas nezalu
ierobeZoSanas iekartas izveide

Médz teikt, ka cilvekus uz priek$u dzen
slinkums, ambicijas, zinatkare un citas ipagi-
bas, tapéc notiek nemitiga tehnologiju attisti-
ba, tostarp lauksaimnieciba. Latvijas
Lauksaimniecibas universitates (LLU) Augu
aizsardzibas institits Agrihorts ar zinatniska-
jiem partneriem — LLU Tehnisko fakultati un
Elektronikas un datorzinatnu instititu — nu
jau gandriz divus gadus isteno zinatnisko pro-
jektu nr. 18-00-A01612-000024 Robotizétas
nezalu ierobeZosanas iekdrtas izveide
(RONIN). Projekta galvenais rezultits paredz
izstradatu prototipu pabraucosai robotizétai
iekartai, kas ir aprikota ar borta datoru un
vajadzigajiem agregatiem nezilu ierobeZo$a-
nai. Borta dators ir aprikots ar maksligo inte-
lektu, un ir planots to apmacit atpazit noteik-
tas nezalu sugas un noteiktus kultaraugus.

Ideja par robotiem, kas veic noteiktus
lauksaimniecibas uzdevumus, nav jauna, tas

pirmsakumi mekléjami pirms vairakiem gadu
desmitiem, ta¢u lidz pat muasdiendm ne
visiem uzdevumiem ir atrasti sekmigi risina-
jumi, kas no laboratorijas eksperimentiem
nonakusi lidz razo$anai un lieto$anai realos
lauka apstaklos. Viens no $adiem uzdevu-
miem ir nezdlu ravésana, kur galvenie izaici-
najumi ir pietiekams apstrides atrums,
apstrades precizitate, noturiba pret aréjiem
laika apstakliem, mehaniskam vibracijam un
ekonomiski pamatota gala iekartas cena.

Ravésanu var iedalit starprindu un ieks-
rindu ravé$ana (starp augiem rindas ietva-
ros). Starprindu ravé$ana jau eksisté meha-
niski agregati, kas darbojas pietiekami efek-
tivi un atkariba no tehniska izpildijuma iero-
bezo nezales izraujot, nogriezot, sasmalcinot
vai aprokot. Lai ari iek$rindu ravé$ana ir
izstradati dazadi mehaniskie risindgjumi un
tie ir pieejami tirgh, pieméram, vacu uzné-
muma K.UL.T. Kress ta sauktais pirkstinra-
vétdjs (fingerweeder), iekirindu ravésana ir
sarezgitaka, jo process ir javeic precizi un
uzmanigi, lai nesabojatu kultaraugu. Turklat
eksisté kultaraugi, pieméram, burkani un
bietes, kas aug$anas sakuma stadijas ir ipasi
jutigi pret mehanisku iedarbibu, tapéc maza-
ki auga sakpu sistémas izkustinagana var
batiski ietekmét turpmako auga attistibu.
Zinatnieki ir radiju$i dazadas tehnologijas
cinai ar nezalém.

Apstrade ar idens striklu

Jau 1975. gada eksperimentali tika novér-
téta tievas adens striklas spéja nogriezt/
sabojat augu. Rezultati parada, ka aptuveni
60-70% no augiem tika butiski sabojati, ja to
katina diametrs neparsniedza 1,5 mm, savu-

lekartu var izmantot dazadiem kultiiraugiem (www.caffini.com/media).

l



TEHNOLOGIJAS

kart augiem ar katina diametru 3 mm efekts
nebija novérojams.

Tehnologija ir nonakusi lidz gala lietota-
jam. Pieméram, italu uznémums Caffini pie-
dava dazadas musdienigas augstspiediena
tdens struklas nezalu ierobezog$anas iekartas,
kas paredzétas vinogu audzétajiem un citiem
auglu kokiem un kramiem. Pateicoties liela-
jam 1000 baru spiedienam, iekarta spgj tikt
galda gan ar tdim nezdlém, kas atrodas virs
augsnes, gan ar tam, kas vél tikai digst. Si
iekarta ir piemérota tikai pietiekami lieliem
kokiem un krimiem, kuriem spéciga tdens
strakla nespéj kaitét.

Apstrade ar liesmu

Gazes deglu nezalu ierobezosanas iekarta
kultarauga rindam no Steam Weeding Ltd
(www.physicalweeding.com/flameweeding).

To var lietot: pirms sé$anas; péc sé$anas,
ja nezales sadigst atrak par kultaraugu; péc
kultaraugu sadig$anas, lietojot aizsargvairo-
gu, ja kultiraugs ir jutigs pret paaugstinatu
temperatiru. Pieméram, Jaunzélandes uzné-
mums Steam Weeding Ltd lepojas ar vismaz
30 gadu pieredzi $ada tipa iekartu projektésa-
na un izstradé. Uznémums piedava gan vieg-
las cilvékam paredzétas iekartas rokas degla
variantd, gan lielas, karinamas aiz traktora.
Vini piedava vairdkus veidus: visas dobes
platuma, tikai kultarauga rinda vai iek$rinda
(piemérots tikai atsevikiem kultaraugiem).

Visas dobes apstrades iekartas parsvara
médz lietot gadijumos, ja starp kultdraugu
rindam ir mazs attalums. Rindas apstrade lauj
paatrinat procesu no divam lidz pat ¢etram
reizém, salidzinot ar visas dobes apstradi.
Sadi var ietaupit traktortehnikas degvielu,
gazi un ari paveikt darbu atrak. Rindstarpu
apstradi savukart veic ar tradicionalajiem kul-
tivatoriem.

Starprindu apstrade ar liesmu esot izpla-
tits  nezalu  ierobeZo$anas  veids
Ziemelamerika. To lieto kultaraugiem ar liela
diametra stumbru, pieméram, kukurazai,
kokvilnai, kapostiem, parasti, kad nezales ir
mazas, bet kultGraugs jau pietiekami paau-
dzies. Sada veida pastav iespé&ja nodarit mini-
malus bojajumus kultaraugam.

Sasaldesanas metode

1991. gada pétnieki eksperimentali ir
noteikudi nepiecie$amas $kidra slapekla un
oglekla dioksida devas, lai novajinatu un
tadéjadi batiski ietekmétu nezalu augsanu. Si
metode gan nav guvusi pietiekamu atzinibu,
un iekartu tirga neizdodas atrast pat prototi-
pa limeni.

ApstaroSana ar mikrovilniem

Mikrovilnus izstarojosa iekarta nezalu un to
séklu ierobeZosanai, Melburnas universitate
(www.futurity.org/microwaves-weeds-2177112-2).

Mikrovilpu radiacija jeb starojums spéj
iznicinat nezales péc lidziga principa, ka
notiek adens dalinu sildi$ana mikrovilpu
krasnis. Udens, kas atrodas nezilu $anas,
strauji uzsilst un izplesas, tadéjadi parraujot
auga $Gnu sieninas, un nezale iet boja.
Melburnas universitates pétnieki Australija ir
izstraddjusi iekartu ar mikrovilpu izstarota-
jiem, vérstiem pret augsni. Iekartu var izman-
tot gan pret sadigu$ajam nezalém, gan pasas
augsnes apstradei pirms kultiraugu sésanas,
jo mikrovilni spéj iedarboties lidz pat pie-
ciem centimetriem augsné un uzvarit nezalu
seklas.

Iekarta nelabvéligi ietekmé ari derigo
baktériju daudzumu augsné, tacu zinatnieki
norada, ka ménesa laika to apjoms normali-
zéjas. Péc kultiraugu iesé$anas esosa izpildi-
juma iekarta ir piemérota tikai starprindu
apstradei, jo mikrovilpu apstrades laukums ir
salidzino$i liels un ar to nevar precizi noté-
meét tikai uz konkrétam nezalém, nenodarot
kaitéjumu pagiem kultaraugiem.

letekme ar infrasarkano starojumu

Infrasarkana starojuma nezalu ierobezosa-
nas iekarta no Adler (https://adler-arbeitsmasc-
hinen.de/en/products/adlerheater-10001300).

Lidzigi ka citam termiskam metodém, ari
infrasarkana starojuma mérkis ir sakarsét
nezales, lai sabojatu to audus talakai attisti-
bai. Tirgh ir pieejamas salidzino$i nelielas
iekartas, kas paredzétas celmalu, taku un
bruga apstradei pret nezalém. Sada iekarta
spéj apstradat 2800-4200 m” atkariba no
nezalu daudzuma.

Ir ari lielam platibim piemérotas iekartas,
pieméram, razotija HOAF iekartas, ar kuram
uzturét melno papuvi pavasari pirms darzenu
séjas. Ari §ajas iekartas tiek dedzinata gaze, tacu ta
netiek vérsta tiesi pret darba virsmu, bet gan uz
specialiem keramiskajiem silditajiem, kas talak
izstaro siltumu infrasarkana starojuma veida.

Gaisa plismas nezalu ierobezosanas iekarta
no Egedal Maskinfabrik A/S (https://egedal.dk/
en/produkter/blowing-machine-type-bm).

2000. gada zinatnieki prezentéja sistému,
kurd no abam vagas pusém caur sprauslam
aptuveni 2 cm zem augsnes virskartas tiek
pusta spéciga gaisa plisma, kas izrauj nezali no
augsnes. Lidzigu metodi izmanto danu uzpeé-
mums Egedal Maskinfabrik A/S. Ar jagvarp-
stas palidzibu tiek piedzita viena vai divas liela
izméra gaisa turbinas, kas pa caurulém nogada
gaisu lidz sprauslam. Sprauslas ir novietotas
pamiSus no abam rindas pusém virs augsnes.
Konkréto iekartu uznpémums piedava nezalu
iznicinasanai starp rozu kramiem.

Apstrade ar elektrisko triecienu

AT,

Augstsprieguma (7 kV) nezalu ierobezo-
Sanas iekarta XPower no Zasso (www.fwi.
co.uk/machinery/technology/digital-weed-zap-
per-offers-alternative-to-chemical-herbicides).

2002. gada prezentéta sistéma, kur zinat-
nieki paklauj kadu no nezales lapam 15 kV
izladei, tadéjadi mazas nezales tiek pilniba




iznicinatas, tacu lielakim nezalém tiek bojata
tikai konkréta lapa.

Pirms aptuveni diviem gadiem Eiropas
lauksaimniecibas iekartu tirgi kluva pieeja-
ma elektriska nezalu ravédanas iekarta
XPower. Ta generé lidz pat 7 kV mainspriegu-
mu noteikta frekvencé un ar specialu elektro-
du (elektribu vadosu stienu vai plaksnu)
palidzibu nogada energiju uz nezalém. Isais,
bet spécigais elektrotrieciens iznicina nezalu
audu sistému, kas nodrosina Gdens un bari-
bas vielu transportésanu, tadéjadi nezales sak
novist. letekme uz kukainiem, baktérijam un
sliekam esot nieciga. Sobrid iekartas galve-
nais lietojuma veids ir kartupelu lakstu likvi-
désana, lai apturétu kartupelu bumbulu aug-
$anu vélamaja izméra, saglabatu klientam
pievilcigu bumbulu izskatu un nepielautu
infekciju izplati$anos, lidz raza tiek novakta.

Lidzign sistému attista uzpémums
RootWave, kuru iekartas izmantojamas gan
individualu augu, pieméram, latvanu, ierobe-
zoSanai, gan pie traktora liekamas iekartas
nezalu ierobezo$anai augludarzos.

Apstrade ar karstu iideni/tvaiku

Karsta Gdens/tvaika nezalu ierobeZosanas
iekarta no M.M.srl (www.vegemac.be/en/shop/
products/i/750201).

Neziles termiska apdeguma dé] iet boja.
Tirg( ir pieejamas dazadas iekartas, kas sade-
dzina gazi, dizeldegvielu vai ellu un sasilda
Gdeni, un izsmidzina to $kidri vai tvaika
veida uz nezalém.

Apstrade ar lielas jaudas lazeru

Ar lazeru aprikots
robots nezalu
ierobeZosanai no
dCentralized Systems
(www.geekwire,
com/2018/dcentrali-
zed-systems-lic).

-
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Te ir iespéjamas vairakas pieejas: a) ar
lenki pavérstu lazera staru nogriezt nezali ar
visu katu; b) ar perpendikularu lizera staru
ietekmét tikai nezales jutigako dalu centra; c)
ar mazdk jaudigu starojumu veikt vienmérigu

Nezalu apstrades veidu kopsavilkums

Apstrades veids
Ar idens striklu

Arliesmu

Ar mikrovilniem

Arinfrasarkano
starojumu

Ar gaisa plismu

Ar elektrisko
sprieqgumu

Prieksrocibas
Tiek lietots Tdens bez ieprieksejas sildisanas.

Piemerots dazadam kultdraugu attistibas stadijam.
Nav mehaniska kontakta ar augsni

Nav mehaniska kontakta ar augsni.
Nav javeic reqularas uzpildes, jo darbojas ar traktorteh-

nikas energiju.

Nav mehaniska kontakta ar augsni.

Nav mehaniska kontakta ar augsni (ir ietekme uz
virskartu).

Nav javeic reqularas uzpildes, jo darbojas ar traktortehni-
kas mehanisko energiju caur jagvarpstu.

Nav mehaniska kontakta ar augsni.

Nav javeic reqularas uzpildes, jo darbojas ar traktortehni-
kas mehanisko enerdiju caur jgvarpstu (ir generators).
ledarbiba norisinas ne tikai nezales virszemes dala, bet

Trukumi

[rmehanisks kontakts ar augsni.

Piemérots tikai kulttraugiem ar pietiekami lielu stumbru,
Regulari japapildina adens tvertne.

Nav preciza mérkésana uz nezali

Nepieciesams dedzinat gazi.

Regulari jamaina gazes baloni.

Maziem kultaraugiem jalieto aizsargvairogs, lai termiski
nesabojatu augus.

Nav preciza mérkésana uz nezal.

Pagaidam paredzets tikai lauka apstradei pirms kultaraugu
sesanas un starpvaqu apstradei péc kultdraugu sesanas.
Uz laiku samazina derigo baktriju daudzumu augsné.
Nogalina kukainus, sliekas un citus bezmugurkaulniekus.
Nav preciza merkesana uz nezall.

NepiecieSsams dedzinat gazi.

Regulari jamaina gazes baloni.

Nav preciza mérkesana uz nezall.

Nav preciza mérkésana uz nezall.

Daléji ietekme nezalu seklu izplatibu augsnes virskarta gaisa
plasmas de|.

Pagaidam ierobe7ots kultdraugu lietojums.

Pagaidam meérkesana uz nezali nav preciza.

Nedaudz ietekmé kukainu un citu augsnes bezmugurkaul-
nieku, ka ari baktériju daudzumu.

Pagaidam ierobezots kulttiraugu lietojums.

art saknu sistéma.
Ar karstu aideni/

tvaiku Nav mehaniska kontakta ar augsni.
Ar augstas jaudas | Piemerots dazadam kultdraugu attistibas stadijam.
lazeru Nav mehaniska kontakta ar augsni.

Liels apstrades atrums.
Preciza mérkesana un ietekme.

visas nezales virsmas termisku apstradi. Katrai
no pieejam ir prieksrocibas un trikumi.

Kata nogriesana ir [oti efektiva, un to var
veikt nosaciti aptuvena augstuma, tacu, griezot
lenki, var trapit ari kultiraugam, ja tas atrodas
blakus. Neziles jutigikas dalas ietekmésana
centra ar perpendikularu staru ir visdrogaka un
efektivaka metode, ta¢u ar datorredzes un
maksliga intelekta palidzibu noteikt nezales
centru ir izaicinoss uzdevums, turklat ara aps-
taklos vismazaka véja brazma izkustinas nezali
un lazers tai netrapis. Ka pédéja atliek vienméri-
ga nezales virsmas apstrade ar perpendikularu
mazakas jauda starojumu. Lai gan §1 metode ir
lénaka par pirmajam divam, jo javeic daudz vai-
rak griezumu auga virsma, tas galvena prieksro-
ciba ir saglabata drogiba attieciba uz tuvu blakus
esofo kultiraugu neietekmé$anu un izslédz
iespéju, ka lazers netrapis nezalei véja ietekmé.

Kopuma lazera pieejas galvenas prieksro-
cibas ir Joti augsta precizitate un iedarbibas
atrums. Lazera punkta izmérs ir mazaks par
milimetru, un to ir iespéjams arkartigi precizi
pozicionét telpa ar dazadiem mehaniskiem
un optiskiem panémieniem.

Piemérots dazadam kultdraugu attistibas stadijam.

Var realizet bez lielam kustigam mehaniskam dalam.

NepiecieSams dedzinat gazi, dizeldegvielu, ellu vai citu
degvielas veidu.

Regulari japapildina gan degvielas rezerves, gan tidens
tvertne,

Nav preciza mérkéSana uz nezali.

Sarezqits maksliga intelekta apmacibas process lidz bridim,
kad iekarta var nonakt tirgu.

Maksligais intelekts jaapmaca katram kultdraugam.

Projekta Robotizétas nezalu ierobezosanas iekar-
tas izveide ietvaros izstradata iekarta nezalu ap-
stradei ar lazeru un precizo mehanisko agregatu.

Zinatnieki un uznémumi jau labu laiku
cendas atrast pietiekami efektivu un finansiali
izdevigu risindjumu cina ar nezilém. LLU
RONIN projekta komanda veiksmigi turpina
attistit lazera izmantosanu cipa ar nezalém, jo
lazeru tehnologijas ir kjuvusas daudz pieejama-
kas un tam ir batiskas prieksrocibas salidzina-
juma ar citim metodém: zibenigs atrums, Joti
augsta precizitate un iedarbiba bez fiziska kon-
takta ar augsni. Lazera starojums péc biitibas ir
gaisma, un, ka zinims, pagaidam cilvéki neko
atraku par gaismu nav atklajugi. El

FOTO: VILNIS PIRS
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Darba roku trakumu lauksaimniecibas sektora ar katru gadu novero arvien vairak. Ipasi
izteikti tas ir auglu un darzenu saimniecibas, kur raZas novakianas laika aktuals roku darbs.
Biologiskajas saimniecibas batiski cilvekresursi ir nepiecieSami ari nezalu ierobezosanai, un
Sim aspektam pieveérsusies diezgan daudzi uznémumi.

TEKSTS: Mg, sc. env. Janis JASKO, LLU Augu aizsardzibas zinatniska institita Agrihorts pétnieks. Publicitates foto

Par robotu izmanto3anu lauksaimnieciba tiek runats jau sen,
tacu tikai pedéjos gados autonomas iekartas ir kluvusas par
audzétajiem reali pieejamu risinajumu. Lai ari izstrades pro-
cess turpinas un lielai dalai uznemumu joprojam nav izdevies
izveidot ekonomiski dzivotspéjigus risinajumus, jaunakie
sasniegumi attélu atpazisanas programmatdra un augstas
precizitates GPS ir [avusi vairakiem uznémumiem laist tirga
lauksaimniecibas robotus, kas reali strada.

Naio

Viens to $adiem uznémumiem ir francu kompanija Naio.Vinu
klasta ir vairaki roboti, bet izcelams ir Dino - autonoms rave-
$anas robots, kas, izmantojot RTK-GPS, sasniedz brauksanas
precizitati 5 cm, spéj atpazit kultdraugu un virzit rusinasa-
nas agregatus tam iespéjami tuvu. lekarta SP€j apstradat lidz
4 ha diena un darbojas ar akumulatoriem. Vairak neka 20 Dino
robotu darbojas saimniecibas Eiropa un ASV. Dino galvenokart

Francu kompanijas Naio autonomais ravésanas B
robots Dino (foto: naio-technologies.com),

QO | FEBRUARIS 2021 - SAIMNIEKS LV
P ———r———

izmanto darzenu audzétaji, it ipasi salatu laukos, jo lauka dés-
titie salati ir pieméroti automatiskajiem ravésanas rikiem, ka
ari ienémumi no hektara ir pietiekosi augsti, lai robotu izman-
tosana atmaksatos, Sadarbibai ar zemniekiem Naio ir vairaki
yeidi: robotu kopa ar zemnieka izvélétajiem ravésanas rikiem

1esp&jams gan iznomat noteiktam periodam, gan iegadaties.

Dino robots bez ravesanas aprikojuma zemniekam izmaksas
aptuveni 130 000 EUR.

2 ey



i

boir'ias pats esej kulturaugu un péc tam tiek
" pieejams danu uznemuma Farmdroid pie
”Iem;.g £020 piemeérots gan darzeniem (bietam
Mo il';iem un citiem kulttraugiem. Sobrid jau \'/airak !
gan f;wm darbojas 7 Eiropas valstis. Zemnieki ipasi novgetk_a
\ -T?obota lietderibu Covid-19 laika, kad sezonas StrédniL:'
Ju.s;aiste cairakas ES valstis bija ipasi problematiska, u
l;m robotam ir |ie.|s sayule?'bate_riju Panelis, kas nodrozina
jgstosu darbibu.‘PVec razotaja teikta, piemerotos apstak|os
obots spej Pat vairakus menesus darboties bez papildu yzla-
es. Robota darba platun?s_lt 3 'm, un tas tiek kombinats ar
Jazadiem sesanas un kultivesanas agregatiem. FD20 cena ir
65000 EUR.

galé ar ne-
davajuma,
sipoliem),

Robis

Latvija par lauksaimniecibas robotiem ne tikai runa, bet ari
ek veikts nozimigs pétniecibas un izstrades darbs. Latvijas
lauksaimniecibas universitates Augu aizsardzibas zinatniskais
institits Agrihorts sadarbiba ar partneriem no LLU Tehniskas
fakultates un Elektronikas un datorzinatnu institata divus
gadus isteno zinatnisko projektu Nr. 18-00-A01612-000024
Robotizétas nezalu ierobezosanas iekartas izveide. Projekta
ietvaros ir izstradats prototips nezalu robotam, kas izmanto
[izeru un precizi pozicionétu rotéjoso riky, lai iznicinatu neza-
les. Robots, kas nu jau ir ieguvis vardu Robis, ir aprikots ar
RTK-GPS iekartam, lai precizi parvietotos pa ieprieks sastadito
marsrutu, ka ari vairakam kameram, lai atpazitu vagu virzienu,
kaariidentificétu augus. To visu vada jaudigs borta dators, kas
raprikots ar maksligo intelektu un spéj atpazit kultaraugus,
wkuriem tas ir apmacits, — burkanus, bietes, cukini, kirb-
Jus, rutkus un redisus. Atkiriba no citiem robotiem iekarta
zmantotais lazers spéj |oti precizi apstradat tas nezales, kuras
dtrodas |oti tuvu kultaraugam un kur mehaniskie riki netie_k
k!fit.Testi ar iekartu pie zemniekiem turpinasies 2021.gada,
B kﬁ audzétaji, kas ir ieintereséti redzét Robi uz sava lauka, var
Sazinaties ar LU pétnieku Jani Jasko.
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Remonts, restauracija, izgatave3an?
®Quielas baku restauracija un remonts
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Modelis FD2g (foto: farmdroid.dk)

LLU Augu aizsardzibas zinatniska instittita Agrihorts nezalu robots Robis
(foto: Vilnis Pirs). :

llgstosi valdija nezina, vai ES strikta reguléjuma apstaklos
autonomo lauksaimniecibas robotu razotajiem vispar izdosies
sertificét lielos robotus ta, lai katram no tiem blakus nevaja-
dzétu atrasties cilvekam - robota uzraugam. 2020. gada
beigas Naio izdevas sertificét Dino modeli, un, péc razotaja
teikta, tagad tas bez tiesas cilveka uzraudzibas drikstés stradat
uz lauka. Sagaidams, ka tuvakajos gados arvien vairak razo-
taju sekos $im paraugam un, iespejams, uz laukiem redzésim
ganoties robotu barus. i

Nu jau vairakus gadusTuluza (Francija) tiek rikota Iauksalmn|e-
cibas robotiem veltita starptautiska izstade - FIRA In.terr.vat/?na.l
Forum of Agricultural Robotic, kur uz inov.écijlér_n vér§t1 Salfnnlelfl,
kuri apsver domu par robotu sava saimnieciba, var iepazit tuvak
jaunakos sasniegumu.s s " -%"":-«.s«‘.‘.“w‘_-?_‘é.»
lauksaimniecibas roboti- s ~) S

acija Atbalsta Zemkopibas ministrja un Lauku atbalsta dienests
zacija.
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20. Pielikums
Fails “app.c”

/*******************************************************************************

MPLAB Harmony Application Source File

Company:
Microchip Technology Inc.

File Name:
app.c

Summary :
This file contains the source code for the MPLAB Harmony application.

Description:
This file contains the source code for the MPLAB Harmony application. It
implements the logic of the application's state machine and it may call
API routines of other MPLAB Harmony modules in the system, such as drivers,
system services, and middleware. However, it does not call any of the
system interfaces (such as the "Initialize" and "Tasks" functions) of any of
the modules in the system or make any assumptions about when those functions
are called. That is the responsibility of the configuration-specific system

files.
*******************************************************************************/

// DOM-IGNORE-BEGIN

/*******************************************************************************

Copyright (c) 2013-2014 released Microchip Technology Inc. All rights reserved.

Microchip licenses to you the right to use, modify, copy and distribute
Software only when embedded on a Microchip microcontroller or digital signal
controller that is integrated into your product or third party product
(pursuant to the sublicense terms in the accompanying license agreement).

You should refer to the license agreement accompanying this Software for
additional information regarding your rights and obligations.

SOFTWARE AND DOCUMENTATION ARE PROVIDED "AS IS" WITHOUT WARRANTY OF ANY KIND,
EITHER EXPRESS OR IMPLIED, INCLUDING WITHOUT LIMITATION, ANY WARRANTY OF
MERCHANTABILITY, TITLE, NON-INFRINGEMENT AND FITNESS FOR A PARTICULAR PURPOSE.
IN NO EVENT SHALL MICROCHIP OR ITS LICENSORS BE LIABLE OR OBLIGATED UNDER
CONTRACT, NEGLIGENCE, STRICT LIABILITY, CONTRIBUTION, BREACH OF WARRANTY, OR
OTHER LEGAL EQUITABLE THEORY ANY DIRECT OR INDIRECT DAMAGES OR EXPENSES
INCLUDING BUT NOT LIMITED TO ANY INCIDENTAL, SPECIAL, INDIRECT, PUNITIVE OR
CONSEQUENTIAL DAMAGES, LOST PROFITS OR LOST DATA, COST OF PROCUREMENT OF
SUBSTITUTE GOODS, TECHNOLOGY, SERVICES, OR ANY CLAIMS BY THIRD PARTIES
(INCLUDING BUT NOT LIMITED TO ANY DEFENSE THEREOF), OR OTHER SIMILAR COSTS.

*******************************************************************************/

// DOM—-IGNORE-END

// *Ahkkhkhkhkhkhkhkhkhkkhhkhhkhk kb hkhkhhhk kbbb bk dh bk bk hkhkhk bk bk hk bk bk hk bk hkhkhk bk bk hk bk hk ko bk bk kb bk kb bk khkkhhkhkkxk
// *Ahkkhkhkhkhkhkhhkhkkhhkh kbbb kb hhkhkhk bk bk dhk bk bk hkhkhk bk bk hk bk bk hkhkhkhkhkhk bk hkhk bk hkhk bk bk hk bk kb bk hkhhkhkkxk
// Section: Included Files

// *Ahkkhkhkhkhkhkhhkhkhhhhkhk bbbk kb bk hkhkhk bk bk hk bk bk hk bk hkhk bk bk hk kb hkhkhk bk bk bk hkhkhk bk hk bk hk bk kb bk hkhhkhkkxk

// Ak kA hkhhkhhkhhkhhkhkhhk bk bk hk bk hkhkhkhk Ak bk ko bk hkhk ok hkhk ko kA hk bk dk bk hkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkhkhkhkhkhkkhkdrkhkhkhhkhkhkhhhhxkx*k

#include "app.h"

#include "M2M_interface.h"

#include "RONIN_CNC.h"

#include "UDPComm/PIC32_Harmony/udpcomm.h"

// Ak kA hkhkhkhhkhhkhkhkhhhk bk bk hk bk hkhkhkhk Ak bk hk bk hkhk ok hkhk ko hkhkhk bk hk bk hkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkdkhkhkhkhkhkhkhkhhhhxkx*k



// *Ahkkhkhkhkhkhhkhkhkkhhkh kbbb hkhhkhhkhk bk bk hk bk bk hkhkhk bk hkhk bk bk hk bk bk hkhk bk bk hk bk hkhkhk bk bk kb bk hkhkhk kb bk hkkhhkhkkxk
// Section: Global Data Definitions
// dAhkkhkhkhkhkhkhkhkhkhhkhhk bbbk hhhkhk bk bk bk dhk bk bk hkhkhk bk bk hk bk bk hkhkhkhkhk ko hk bk hk bk hkhkhk bk hk bk hkhk kb khkhhkhkkxk

// Ak hkhkhkhkhkhhkhhkhk bk hk kA bk bk hk bk hkhkhkhk Ak bk hk bk hkhkhkhkhk ko kA hk bk hk bk hkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkhkhkhkhkhkkhkhkkhkhkrhkhkhhhhxkx*k

// R R R R R R e S S i S S I S I R R R I S S S S R R b R R I I S S S S b b R e e I S S S

/* Application Data

Summary :
Holds application data

Description:
This structure holds the application's data.

Remarks:
This structure should be initialized by the APP_Initialize function.

Application strings and buffers are be defined outside this structure.
*/

APP_DATA appData;

// R R R R R R R R R R R R I I R I I I I I R S I I b I i b I I I R I I I i b i I i
// R R R R R R R R I R R R I I R I I I I I R I i I b I i R i b I R I i I I I b b i 2 b
// Section: Application Callback Functions

// R R R R R R S R R R R R R I I R R I I R I I R I i e b I i I b I R I I I I i b i I i

// Ak kA hkhhk Ak hhkhk bk hk bk hk bk bk hk bk hkhkhk kA hk bk ko bk hk ko hkhkhk ko kA hk bk dkhkhkhkhkhkhkhkhk ko hkhkhkhkhkhkhkhkhkhkhkhkhkhkdrkkhkhkrhkhkhkhhhhxkx*k

/* TODO: Add any necessary callback functions.
*/

// dAhkkhkkhhkkhkhhkhkkhhkhkhhkhkkhhkhhkhkhkkhkkhhkhkkhhkhkhhkhkhhhkkhdhhkkhdhhkhdhhhkdhhhkdhhrhkhhkhkhhkhkhkhkhkhkhkhkhhkhkhkhkhdkhkkhkkkkkxx
// dAhkkhkkhhkkhkhhkhkkhhkhkhhkhkhhkhkhkhkhkhkhkhkhkkhhkhkkhkhkhkhkhk kb bk bbbk bk hkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkkhkhkhkkhkhkhkhkhkhkxdk*x*
// Section: Application Local Functions

// R R R R R R R R I R R R I I R I I I I I R S i I b I I e I I R I I I I b b i I i

// Ak kA hkhhkhhkhhkh bk hkhkhk bk bk hk bk hkhkhkhk Ak bk ko bk hkhkhkhkhkhk kA hk bk hk bk hkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkdhkhkhkhkhhkhkhhhhxkx*k

uint8_t buff[20];

/* TODO: Add any necessary local functions.
*/

static void LedTask( void )

{

void Test_Callback ( uintptr_t context, uint32_t currTick )
{
//SYS_CONSOLE_PRINT ("Motor actual velocity: %d \r\n", CO_OD_RAM.motorActualVelocityl);
#ifdef RONIN_CM V1_4
static int state = 0;
switch(state)
{
case 0: LED_RToggle(); break;
case 1: LED_GToggle(); break;
case 2: LED_BToggle(); break;

}
state++;
// SYS_CONSOLE_PRINT ("State: %d\r\n", state);
if (state == 3) state = 0;
#endif

}

void Timer50ms_Callback ( uintptr_t context, uint32_t currTick )



#if USE_CAN == 1
bool CO_OD_RAM tst = false;
intl6_t speed = 0;//(intl6_t)CO_OD_RAM.readAnaloguelnputl6Bit[1];
static int pwmStep = 40;

speed = (speed << 1l); //conversion from 15bit to 16bit signed
speed /= 2;
// if (CO_OD_RAM_tst)
// {
// SYS_CONSOLE_PRINT ("$d\t%d\t%d\n\r",
// CO_OD_RAM.readAnalogueInputl6Bit[0],
// speed,
// CO_OD_RAM.readAnalogueInputl6Bit[2]) ;
// }
// CO_OD_RAM.writeAnalogueOutputl6Bit[0] += pwmStep;
// if (CO_OD_RAM.writeAnalogueOutputl6Bit[0] >= 8000)
// {
// pwmStep = -200;
// CO_OD_RAM.writeAnalogueOutputl6Bit[0] = 8000;
// }
// else if (CO_OD_RAM.writeAnalogueOutputlé6Bit[0] <= 0)
// {
// CO_OD_RAM.writeOutput8Bit[0] ~= 1;
// pwmStep = 100;
// CO_OD_RAM.writeAnalogueOutputl6Bit [0] = 0;
// }
// else
// {
// CO_OD_RAM.writeOutput8Bit[0] &= OxFE;
// }
#endif

}

// R I b b e b i b I b b b b b b I b b b b b b b i b b b b b b b b b b b b b b b b b b b b b b I b b b b b b b b b b b b b b b b 2 i b b b 2
// R R I I I R I IR I S S b I S S S I b e b b S R I Sh I b S b I Sh e b e S b S b b b b dh I 2h I 2h b b b b b e S S dh b 2 S b b b i 2 4
// Section: Application Initialization and State Machine Functions

// R R I e I I R I 2 I S S b I S S S I b e b I R i b b I S b I S e I e S b b b b b b b I b 2 b b b I b e S S 2h b b e Sh S b I 2b 4
// R R I e I I R I IR I S S b I b S S S I I b e b R I R I Sh b I S b I Sh e I e S b I b b R b 2h I b 2 b b b b b e S b S 2h b 2b e Sh b b b i 2 4

/*******************************************************************************

Function:
void APP_Initialize ( void )

Remarks:
See prototype in app.h.
*/

void APP_Initialize ( void )

{
/* Place the App state machine in its initial state. */
appbata.state = APP_STATE_INIT,

/* TODO: Initialize your application's state machine and other
* parameters.

*/



/******************************************************************************

Function:
void APP_Tasks ( void )

Remarks:
See prototype in app.h.
*/

void APP_Tasks ( void )
{

/* Check the application's current state. */
switch ( appData.state )
{
/* Application's initial state. */
case APP_STATE_INIT:
{
if (SYS_TMR_Status(sysObj.sysTmr) == SYS_STATUS_READY)
{
appData.Tmr50msHandle = SYS_TMR_CallbackPeriodic (50, O,
&Timer50ms_Callback) ;
appData.TmrlsHandle = SYS_TMR_ CallbackPeriodic (100, 0, &Test_Callback);
}
else
break;

RONIN_COMMAND_PROC_Initialize();
// SYS_PRINT ("Application startup ok!\r\n");
// CO_OD_RAM.writeAnalogueOutputl6Bit [0] = 0;
RONINCNC_TInitialize();
ESP_COMM_Initialize (0);
appData.state = APP_STATE_WAIT_IP;

break;
}
case APP_STATE_WAIT_ IP:
if (UDPCOMM_GetState() == UDPCOMM_READY)
{
appbata.state = APP_STATE_WAITING_CAN_READY;
}
break;
case APP_STATE_WAITING_CAN_READY:
if (CANOPENAPP_CANopenReady())
{
SYS_CONSOLE_PRINT ("Application ready...\r\n");
appData.state = APP_STATE_SERVICE_TASKS;
}
break;
case APP_STATE_SERVICE_TASKS:
{
RONINCNC_Tasks();
ESP_COMM_Tasks () ;
RONIN_COMMAND_PROC_Tasks () ;

LedTask () ;
//SYS_CMD_READY_TO_READ () ;

// SYS_MESSAGE (appData.ConsoleBuf) ;
break;

/* TODO: implement your application state machine.*/



/* The default state should never be executed. */
default:

{

/* TODO: Handle error in application's state machine. */
break;

/*******************************************************************************
End of File
*/



Fails “app.h”

/*******************************************************************************

MPLAB Harmony Application Header File

Company:
Microchip Technology Inc.

File Name:
app-h

Summary :
This header file provides prototypes and definitions for the application.

Description:
This header file provides function prototypes and data type definitions for
the application. Some of these are required by the system (such as the
"APP_Initialize" and "APP_Tasks" prototypes) and some of them are only used
internally by the application (such as the "APP_STATES" definition). Both

are defined here for convenience.
*******************************************************************************/

//DOM—IGNORE-BEGIN
/*******************************************************************************

Copyright (c) 2013-2014 released Microchip Technology Inc. All rights reserved.

Microchip licenses to you the right to use, modify, copy and distribute
Software only when embedded on a Microchip microcontroller or digital signal
controller that is integrated into your product or third party product
(pursuant to the sublicense terms in the accompanying license agreement) .

You should refer to the license agreement accompanying this Software for
additional information regarding your rights and obligations.

SOFTWARE AND DOCUMENTATION ARE PROVIDED "AS IS" WITHOUT WARRANTY OF ANY KIND,
EITHER EXPRESS OR IMPLIED, INCLUDING WITHOUT LIMITATION, ANY WARRANTY OF
MERCHANTABILITY, TITLE, NON-INFRINGEMENT AND FITNESS FOR A PARTICULAR PURPOSE.
IN NO EVENT SHALL MICROCHIP OR ITS LICENSORS BE LIABLE OR OBLIGATED UNDER
CONTRACT, NEGLIGENCE, STRICT LIABILITY, CONTRIBUTION, BREACH OF WARRANTY, OR
OTHER LEGAL EQUITABLE THEORY ANY DIRECT OR INDIRECT DAMAGES OR EXPENSES
INCLUDING BUT NOT LIMITED TO ANY INCIDENTAL, SPECIAL, INDIRECT, PUNITIVE OR
CONSEQUENTIAL DAMAGES, LOST PROFITS OR LOST DATA, COST OF PROCUREMENT OF
SUBSTITUTE GOODS, TECHNOLOGY, SERVICES, OR ANY CLAIMS BY THIRD PARTIES
(INCLUDING BUT NOT LIMITED TO ANY DEFENSE THEREOF), OR OTHER SIMILAR COSTS.

e ok ke ok ok ok ok ok ok ke k ok K ok ok ok ok kK ok Kk ok ok ok ok ok ok ko ok K ok ok ok ok ok ok ok ok ok K ok ok ok ok ok ok ok K ok ok ok ok ok ok ok ok ok K ok ok ok ok ok ok ok kK ok kK Kk ok /

/ /DOM—IGNORE—-END

#ifndef _APP_H
#define _APP_H

// dAhkkhkkhhkkhkhhkhkhhkhkkhhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkkhhkhkkhhkhkhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkhkhkhkkhkhkhkkhkhkhkhhkhkhkhkhdxdk*x*
// *Ahkkhkhkhkhkhkhkhkhkkhhkh kbbb hkhhhkhkhk bk bk hk bk bk hkhkhk bk bk hk bk bk hkhkhkhkhkhk bk bk hk bk hkhkhk bk bk hk bk hkhk kb khkhhkhkkxk
// Section: Included Files

// *Ahkkhkhkhkhkhkhkhkhkkhhkh kbbb kb hhkhkhk bbbk dh bk bk hkhkhk bk bk hk bk bk kb hkhkhk bk hkhk bk hkhk bk hk bk hk bk hkhkhk kb khkkhhkhkkxk

// Ak kA hkhkhkhhkhhkhhhkhhk bk hkhk bk hkhkhkhk Ak bk ko bk hkhkhkhk bk ko kA hk bk hk bk hkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkhkhkhkhkhkkhkhkhkhkrhkhkhhhhxkx*k

#include <stdint.h>

#include <stdbool.h>

#include <stddef.h>

#include <stdlib.h>

#include "system_config.h"
#include "system_definitions.h"
#include "RONINCommandProc.h"

20. Pielikums



// DOM-IGNORE-BEGIN
#ifdef __cplusplus // Provide C++ Compatibility

extern "C" {

#endif
// DOM—-IGNORE-END

// R R R R R R S R R R R R R I I I R I I I I I I I I R I i R b I I R I b I b b i b
// R R R R I R R I R R I I R I R R I I R I I R I S I R I b I I e S b e R R b B I R i b i I b i b I I e b b I b i
// Section: Type Definitions

// R R R R R R R R R R R I I I I I I I R I i I b I i R b I R I i I I i b i I b

// Ak kA hkhhkhhkhkhkhk bk hkhkhkhk bk hk bk hkhkhkhk Ak bk hk bk hkhk ok hkhkhk kA hk bk hk bk hkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkdrkhkhkrhkhkhkhhhhxkx*k

#define USE_CAN 1

// LR RS S S S S S S S S S SRS S S SRS SRS RS SRR SRS R R R R R R R R R R R R R R R R R R R R R R R R

/* Application states

Summary :
Application states enumeration

Description:
This enumeration defines the valid application states. These states
determine the behavior of the application at various times.

*/

typedef enum
{
/* Application's state machine's initial state. */
APP_STATE_INIT=0,
APP_STATE_WAITING_CAN_READY,
APP_STATE_WAIT_TIP,
APP_STATE_SERVICE_TASKS,

/* TODO: Define states used by the application state machine. */

} APP_STATES;

// R R R R I I S b R I i S I S S I R R I I S S S S R R b R R I I S S S S b R e I S I S S i

/* Application Data

Summary:
Holds application data

Description:
This structure holds the application's data.

Remarks:
Application strings and buffers are be defined outside this structure.
*/

typedef struct

{
/* The application's current state */
APP_STATES state;

/* TODO: Define any additional data used by the application. */
SYS_TMR_HANDLE TmrlsHandle;

SYS_TMR_HANDLE Tmr50msHandle;
uint8_t ConsoleBuf[100];



} APP_DATA;

//
//
//
//
//
/*
*/

/7
//
//
//
//

/*

*/

R R I e I I R I I I I S b I S b S S I b e b b S R I S I S b S b I Sh e b S b I b b R b dh I b 2 b b b b b e S S 2h b 2 S b b b i 2 4
R R I e I I R I I I b S b I S S S S I b e R S R i 2 2 S b I SE e I S b b b b b b dh I 2h I 2h b b b b b e S b S dh b 2 S b b 2h i 2 4
Section: Application Callback Routines

R R I I I R I I I b S b I b S S S R I b e b S R I b b I S b I SE e b S b I b b R b 2R b b 2 b b b b b S b S 2h b 2 S b b b i b 4
R R I I I R I I I I S b I S b S S S I b e R S R I b b I S b I S e b S b b b b R b dh I b b b Sh b b b S b S 2h b b S b b b i b 4

These routines are called by drivers when certain events occur.

R I b b e b b b I b b b b b b I I b b b b b b b i b b b b b b b 2 b b b b b b b b b b b b b b b b b b b b b b b b b 2 b b b b i b b b b b b
R I b b e b i b I b b b b b b I b b b b b b b i b b b b b b b 2 b b b b b b b b b b b I b b b b b b b b b b b b b 2 b b b b i b b b b b b 4
Section: Application Initialization and State Machine Functions

R R R R R R R I R R R I I R I I I I e R I I I b I S b I I I I I b b i I

Ak kA hkhhkhhkhhkhkhkhkhhkhk bk hk bk hkhkhkhk Ak bk ko bk hkhk ok hkhk ko kA hkhkdk bk hkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkdrkkhkhkrhkhkhkhhhhxkx*k

KAk hkhkhkhk kA hkhdkhhkhhkhkhkhk kA bk bk hkhkhkhkhk kA hk bk hk ko hkhkhkhkhk ko hkhkhk bk hk bk hkhkhkhkhkhhkhkhkhkhkhkhkhkhhkhkhkhkhkhkhkdrkhkhrhhkhxkx

Function:
void APP_Initialize ( void )

Summary :
MPLAB Harmony application initialization routine.

Description:
This function initializes the Harmony application. It places the
application in its initial state and prepares it to run so that its
APP_Tasks function can be called.

Precondition:
All other system initialization routines should be called before calling
this routine (in "SYS_TInitialize").

Parameters:
None.

Returns:
None.

Example:
<code>
APP_Initialize();
</code>

Remarks:
This routine must be called from the SYS_Initialize function.

void APP_Initialize ( wvoid );

/*

LR I R i b b b b b I b e I S R I b b I R I b b b S b I IE e S A b I b b R I R S Ih b 2 b Sh b b dh b b SR b b b b S b I 2 I b b S
Function:
void APP_Tasks ( void )
Summary :
MPLAB Harmony Demo application tasks function
Description:

This routine is the Harmony Demo application's tasks function. It
defines the application's state machine and core logic.

Precondition:



The system and application initialization ("SYS_Initialize") should be
called before calling this.

Parameters:
None.

Returns:
None.

Example:
<code>
APP_Tasks () ;
</code>

Remarks:
This routine must be called from SYS_Tasks () routine.

*/

void APP_Tasks( void );

#endif /* _APP_H */

//DOM—IGNORE-BEGIN
#ifdef _ cplusplus
}

#endif

/ /DOM—IGNORE—-END

/*******************************************************************************
End of File
*/



Fails “CANopenApp.c”

/*******************************************************************************

MPLAB Harmony Application Source File

Company:
Microchip Technology Inc.

File Name:
canopenapp.c

Summary :
This file contains the source code for the MPLAB Harmony application.

Description:
This file contains the source code for the MPLAB Harmony application. It
implements the logic of the application's state machine and it may call
API routines of other MPLAB Harmony modules in the system, such as drivers,
system services, and middleware. However, it does not call any of the
system interfaces (such as the "Initialize" and "Tasks" functions) of any of
the modules in the system or make any assumptions about when those functions
are called. That is the responsibility of the configuration-specific system

files.
*******************************************************************************/

// DOM—-IGNORE-BEGIN
/*******************************************************************************

Copyright (c) 2013-2014 released Microchip Technology Inc. All rights reserved.

Microchip licenses to you the right to use, modify, copy and distribute
Software only when embedded on a Microchip microcontroller or digital signal
controller that is integrated into your product or third party product
(pursuant to the sublicense terms in the accompanying license agreement).

You should refer to the license agreement accompanying this Software for
additional information regarding your rights and obligations.

SOFTWARE AND DOCUMENTATION ARE PROVIDED "AS IS" WITHOUT WARRANTY OF ANY KIND,
EITHER EXPRESS OR IMPLIED, INCLUDING WITHOUT LIMITATION, ANY WARRANTY OF
MERCHANTABILITY, TITLE, NON-INFRINGEMENT AND FITNESS FOR A PARTICULAR PURPOSE.
IN NO EVENT SHALL MICROCHIP OR ITS LICENSORS BE LIABLE OR OBLIGATED UNDER
CONTRACT, NEGLIGENCE, STRICT LIABILITY, CONTRIBUTION, BREACH OF WARRANTY, OR
OTHER LEGAL EQUITABLE THEORY ANY DIRECT OR INDIRECT DAMAGES OR EXPENSES
INCLUDING BUT NOT LIMITED TO ANY INCIDENTAL, SPECIAL, INDIRECT, PUNITIVE OR
CONSEQUENTIAL DAMAGES, LOST PROFITS OR LOST DATA, COST OF PROCUREMENT OF
SUBSTITUTE GOODS, TECHNOLOGY, SERVICES, OR ANY CLAIMS BY THIRD PARTIES
(INCLUDING BUT NOT LIMITED TO ANY DEFENSE THEREOF), OR OTHER SIMILAR COSTS.

e ok ke ok ok ok ok ok ok ke ok ok K ok ok ok ok kK ok ok ok ok ok ok ok ok ok ok ok K ok ok ok ok ok ok ok ok ok K ok ok ok ok ok ok ok K ok ok ok ok ok ok ok ko ok K ok ok ok ok ok ok ok kK kK ok ko /

// DOM—-IGNORE-END//

Ak khkhhkhkhhkhkhkhkkhhkhhkkhkhkhkhkkhhkhkhk kbbb bk bk bk hk bk hk ko bk bk bk ko hkhk bk bk bk hk kA dkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkkhhxk*k
// dAhkkhkkhhkhkkhhkhkkhhkhkkhhkhkkhhkhkhkhkhkhkhkhkhkkhkhkhkhhkhkkhkhkhkkhhkhkhhkhkhkhkhhkhkhkhkhkhkhkhkhkhkkhkhkhkhkhkhkkhkhkhkkhkhkhkhhkhkhkhkhdxkk*x*
// Section: Included Files
// dAhkkhkkhhkkhkhhkhkkhhkhkhhkhkkhkhkhkkhkhkhkhkhkhkhkkhhkhkdhhkhkhkhkhkhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkkhkhkhkhhkhkhkhkhdxdk*x*

// Ak kA hkhkhkhhkhhkhkhkhkhkhk bk bk hk bk hkhkhkhk Ak bk ko bk hkhkkhkh ko kA hk bk dk bk hkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkhkhkhkhkhkkhkrkkhkhkhhhkkhkhhhhxkx*k

#include "canopenapp.h"
#include "UDPComm/PIC32_Harmony/udpcomm.h"

// R R R R e I R I i S I S S I R R R I S S S S R R R R I I S S S S b R e I S I S S b

// Ak hkhkhkhhkhhkhhkhkhkhhhk bk bk hk bk hkhkhkhk Ak bk ko bk hkhk ok hkhk ko hkhkhk bk hk bk hkhkhkhkhkhkhk ko hkhkhkhkhkhkhhkhkhkhkhkhkhkdhkhkhkhhhkhkhhhhxkx*k

20. Pielikums



// Section: Global Data Definitions

// Ak kA hkhkhkhkhkhk kA kA bk Ak bk hkhkhkhkhk kA kA hkhkhkhk ko hkh kA hkhkhkhkhkhk ko ko hkhkhkhkhkhkhkhkdkhkhkhkhkhkhkhkhkhkhkhkdhkrhkrkhkhhhxhx*k

// R R R R R R i I S i R i S I A S I R R I S S S S R e b R R I I S S S b R e I S S S S

#define CO_TMR_ISR_FLAG IFSO0bits.T21IF /* Interrupt Flag bit */

typedef enum

{
CANOPENAPP_TRANSFER_STATE_Init = 0,
CANOPENAPP_TRANSFER_STATE_Idle,
CANOPENAPP_TRANSFER_STATE_DownloadingObjects,
CANOPENAPP_TRANSFER_STATE_UploadingObjects,
CANOPENAPP_TRANSFER_STATE_Error

} CANOPENAPP_TRANSFER_STATE;

typedef struct

{
CANOPENAPP_TRANSFER_STATE State;
uint8_t TransferNodelD;
CO_OBJECT *ObjectsToTransfer;
CO_OBJECT *TransferBaseObiject;
intl6_t TransferCount;

CO_OBJECT *ObjectsToUpload;
CO_OBJECT *UploadBase;
intl6_t UploadCount;
CO_OBJECT *ObjectsToDownload;
CO_OBJECT *DownloadBase;
intl6_t DownloadCount;
CANOPENAPP_SDO_ClientOpeResult_t TransferResult;
struct
{

uint32_t WaitComplete:1;
} Flags;

} CANOPENAPP_TRANSFER_TAKS_DATA;

// R R R R i I b R I i S S S I I R R R I S S S S S R b b R R I I S I S S b R e I e S S S b

/* Application Data

Summary :
Holds application data

Description:
This structure holds the application's data.

Remarks:
This structure should be initialized by the APP_Initialize function.

Application strings and buffers are be defined outside this structure.
*/

const CO_CANbitRateData_t CO_CANbitRateData[8] = {CO_CANbitRateDatalInitializers};

CANOPENAPP_DATA canopenappData;
CANOPENAPP_TRANSFER_TAKS_DATA _td;

void Tmrlms_Callback ( uintptr_t context, uint32_t currTick );

// Ak kA hkhkhkhhkhhkhkhkhhhk bk bk hk bk hkhkhkhk Ak bk hk bk hkhk ok hkhk ko hkhkhk bk hk bk hkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkdkhkhkhkhkhkhkhkhhhhxkx*k

// R R R R i I S e R I i S S S I R R R I S S S S S R e b R R I I S S S S b R e I S S S S



//
//
//

/*
*/

//
//
//
//
//

/*
*/

Section: Application Callback Functions
R b b b e b b b i I b b b b b b b b b b b b b b i b b b b b b b 2 b b b b b b b b b b b b b b b b b b b b b b b b b 2 b b b b i b b b b b b i

R R R R R R i I S i R i S I A S I R R I S S S S R e b R R I I S S S b R e I S S S S

TODO: Add any necessary callback functions.

R R R R R i I S R I i S S S S I b R R I A S S S S R R R R I I S S S S b b R e I S i S S

R R R R R R S R I i S I S S I I R R I S S S S I e b R R I I S S S S b R e I i I S S

Section: Application Local Functions
R I b b e b i b I b b b b b b b b b b b b b b i b b b b b b b 2 b b b b b b b b b b b b b b b b b b b b b b b b b 2 b b b b b b b b b O

R R R R R I b R I i S S S I b b R R I S S S S R R b R R I I S S S S b b R e I S S S S b i

TODO: Add any necessary local functions.

#ifdef RONIN_CM V1_4
void _ ISR(_CAN1_VECTOR, ipl5AUTO) IntCAN1 (void)

{
#if USE_CAN == 1
Nop () ;
Nop () ;
Nop () ;
CO_CANinterrupt (CO->CANmodule[0]);
IFS4bits.CAN1IF = 0;
#endif
}
#endif

#ifdef RONIN_PIC32MZ_starter
void __ISR(_CAN1_VECTOR, ipl5AUTO) IntCAN1 (void)

{
Nop () ;
Nop () ;
Nop () ;
CO_CANinterrupt (CO->CANmodule[0]);
IFS4bits.CAN1IF = 0;
}
#endif

#ifdef RONIN_CM_B
void __ _ISR(_CAN1l_VECTOR, ipl5AUTO) IntCAN1 (void)

{
Nop () ;
Nop () ;
Nop () ;
CO_CANinterrupt (CO->CANmodule[0]);
IFS4bits.CAN1IF = 0;
}
#endif

#ifdef RONIN_Explorerlé6
void __ ISR(_CAN_1_VECTOR, ipllAUTO) IntCANI1 (void)

{

}

Nop () ;
Nop () ;
Nop () ;

CO_CANinterrupt (CO->CANmodule[0]);
IFSlbits.CAN1IF = 0;

#endif



void Tmrlms_Callback ( uintptr_t context, uint32_t currTick )
{
#if USE_CAN == 1

CO_TMR_ISR_FLAG = 0;

bool_t syncWas;

canopenappData.CO_timerlms++;

if (CO->CANmodule[0]->CANnormal)

{
/* Process Sync */
//syncWas = CO_process_SYNC(CO, 1000, NULL);
syncWas = false;

/* Read inputs */
CO_process_RPDO(CO, syncWas);

/* Further I/O or nonblocking application code may go here. */
#if CO_NO_TRACE > O
OD_time.epochTimeOffsetMs++;
for (i=0; i1<OD_traceEnable && i<CO_NO_TRACE; i++) {
CO_trace_process (CO->trace[i], OD_time.epochTimeOffsetMs);

}
#endif
/* Write outputs */
CO_process_TPDO(CO, syncWas, 1000, NULL);
/* verify timer overflow */
if (CO_TMR_ISR_FLAG == 1) {
CO_errorReport (CO=>em, CO_EM_ISR_TIMER OVERFLOW, CO_EMC_SOFTWARE_INTERNAL,
CO_TMR_ISR_FLAG = O0;
}
}
/* calculate cycle time for performance measurement */
// uintl6_t t = CO_TMR_TMR / (CO_PBCLK / 100);
// OD_performance [ODA_performance_timerCycleTime] = t;
// if(t > OD_performance [ODA_performance_timerCycleMaxTime])
// OD_performance [ODA_performance_timerCycleMaxTime] = t;
#endif
}

// R R R i R i b R I i S S S S I R R R R S S S S R e b R R I I S S S S b R e I S S S S i
// R R R i i I S b R I I I S I S I I b b R R I I S S S S R R b R R I I S S S S b b R e I S I S S i

// Section: Application Initialization and State Machine Functions
// R R I I I R I I b S S b I S S S S I I b e b b I R I S 2 S b I Sh e b e S b S I b b b dh I 2h I 2h b b b b b e b b S 2h b 2b S b b b i b

// Ak kA hkhkhkhhkhkhkhk bk hkhkhk bk bk hk bk hkhkhkhk Ak bk ko bk hkhkhkhkhk ko kA hk bk hk bk hkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkrhkhkhkhhhhxkx*k

/*******************************************************************************

Function:
void CANOPENAPP_Initialize ( void )

Remarks:
See prototype in canopenapp.h.
*/

void CANOPENAPP_Initialize ( void )

{
#if USE_CAN == 1

/* Place the App state machine in its initial state. */

canopenappData.state = CANOPENAPP_STATE_INIT,;

/* TODO: Initialize your application's state machine and other
* parameters.

0)
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*/

//C1MODEOff () ; //Transciever mode - high speed
canopenappData.CO_timerlms = 0;
canopenappData.timerlmsDiff = 0;
canopenappData.timerlmsPrevious = 0;

canopenappData.reset = CO_RESET_NOT;
canopenappData.Flags.SDO_ClientUploadStarted = 0;
canopenappData.Flags.SDO_ClientDownloadStarted = 0;

#ifdef RONIN_CM_V1_4

IFS4bits.CANLIF = 0;
TPC37bits.CANLIP = 5;
TEC4bits.CANLIE = 1;

#endif

#ifdef RONIN_PIC32MZ_starter

IFS4bits.CAN1IF = 0;
IPC37bits.CAN1IP = 5;
IEC4bits.CAN1IE = 1;

#endif
#ifdef RONIN_CM_B

IFS4bits.CAN1IF = 0;
IPC37bits.CAN1IP = 5;
IEC4bits.CAN1IE = 1;

#endif

#ifdef RONIN_Explorerlé6

IFS1lbits.CAN1IF = 0;
IPCllbits.CAN1IP = 1;
IEC1bits.CAN1IE = 1;

#endif

//CAN tranceiver - high speed mode
CAN_MODEOf £ () ;

//CAN module address is given Jjust 0 for CANl registers as driver
//address calculation macro uses only CAN1L
/* Allocate memory */

canopenappData.err = CO_new (&canopenappData.HeapMemoryUsed) ;
if (canopenappData.err != CO_ERROR_NO) {

while (1) ;
}

canopenappData.err = CO_CANinit ((void *)_CAN1_BASE_ADDRESS, CANAAPP_BITRATE);

// canopenappData.err = CO_init (

// 0/* CAN module address */,

// 9/* NodeID */,

// CANAAPP_BITRATE /* bit rate */);
canopenappData.err = CO_CANopenInit (9); //TODO: How to get ID from configurator?
canopenappData.reset = CO_RESET_NOT;
canopenappData.timerlmsPrevious = canopenappData.CO_timerlms;
canopenappData.DownloadResult = CANOPENAPP_SDO_ClientIdle;
canopenappData.UploadResult = CANOPENAPP_SDO_ClientIdle;

#endif

}



CANOPENAPP_SDO_ClientOpeResult_t CANOPENAPP_TRANSFER_Initiate(uint8_t nodeID, CO_OBJECT
*objArr, uintl6_t len, CANOPENAPP_SDO_TRANSFER_TYPE tType, bool waitComplete)
{
CANOPENAPP_SDO_ClientOpeResult_t ret = CANOPENAPP_SDO_ClientBusy;
if (!'_td.TransferCount && _td.State == CANOPENAPP_TRANSFER_STATE_Idle)
{
_td.TransferNodelID = nodelD;
_td.TransferBaseObject = objArr;
_td.ObjectsToTransfer = objArr;
_td.TransferCount = len;
_td.Flags.WaitComplete = waitComplete ? 1 : O;
_td.TransferResult = CANOPENAPP_SDO_ClientBusy;
switch (tType)
{
case CANOPENAPP_SDO_TRANSFER_UPLOAD:
_td.State = CANOPENAPP_TRANSFER_STATE_UploadingObjects;
break;
case CANOPENAPP_SDO_TRANSFER_DOWNLOAD:
_td.State = CANOPENAPP_TRANSFER_STATE_DownloadingObijects;
break;
default:
break;
}
ret = CANOPENAPP_SDO_ClientOpeScheduled;

return ret;

bool CANOPENAPP_CANopenReady (void)
{
bool ret = false;
if (_td.State > CANOPENAPP_TRANSFER_STATE_TInit &&
canopenappData.state == CANOPENAPP_STATE_SERVICE_TASKS)
ret = true;
return ret;

}

CANOPENAPP_SDO_ClientOpeResult_t CANOPENAPP_TRANSFER_Result (CO_OBJECT *transferBaseObj)
{
CANOPENAPP_SDO_ClientOpeResult_t ret = CANOPENAPP_SDO_ClientBusy;
/* Check if completion status request is about the same object array
for which transfer was initiated, if not, show that busy */
if (transferBaseObj == _td.TransferBaseObject || _td.State ==
CANOPENAPP_TRANSFER_STATE_Idle)
{
ret = _td.TransferResult;
if (_td.TransferCount == 0)
{
_td.State = CANOPENAPP_TRANSFER_STATE_Idle;

}

return ret;

/*
* Handles data bulk transfer using SDO.
* Called periodically in CANOPENAPP_Tasks
*/

void CANOPENAPP_DataTransferTasks (void)

{



CANOPENAPP_SDO_ClientOpeResult_t res;
switch(_td.State)
{
case CANOPENAPP_TRANSFER_STATE_Init:
_td.TransferCount = 0;
_td.State = CANOPENAPP_TRANSFER_STATE_Idle;
break;
case CANOPENAPP_TRANSFER_STATE_Idle:
_td.TransferResult = CANOPENAPP_SDO_ClientIdle;
break;
case CANOPENAPP_TRANSFER_STATE_DownloadingObjects:
res = SDO_ClientDownload (
_td.TransferNodelD,
_td.ObjectsToTransfer->Idx,
_td.ObjectsToTransfer->SubIdx,
(uint8_t*)&_td.ObjectsToTransfer->Value,
_td.ObjectsToTransfer—->Size,

NULL) ;
switch(res)

{
case CANOPENAPP_SDO_ClientOpeResultOK:
_td.TransferCount--—;
if (_td.TransferCount)
_td.ObjectsToTransfer++;
else

{

_td.TransferResult = CANOPENAPP_SDO_ClientOpeResultOK;

if (!_td.Flags.WaitComplete) _td.State =
CANOPENAPP_TRANSFER_STATE_Idle;

}
break;
case CANOPENAPP_SDO_ClientCANerror:
case CANOPENAPP_SDO_ClientArgError:
_td.TransferCount = 0;
_td.TransferResult = CANOPENAPP_SDO_ClientCANerror;

if (!_td.Flags.WaitComplete) _td.State =
CANOPENAPP_TRANSFER_STATE_Idle;

break;
default:
break;
}
break;

case CANOPENAPP_TRANSFER_STATE_UploadingObjects:
if (_td.TransferCount)
{
res = SDO_ClientUpload( _td.TransferNodelD,
_td.ObjectsToTransfer—->Idx,
_td.ObjectsToTransfer—->SubIdx,
& td.ObjectsToTransfer—->Value,

NULL) ;
switch (res)

{
case CANOPENAPP_SDO_ClientOpeResultOK:
SYS_CONSOLE_PRINT ("CAN%x (%$x) \t%$x\r\n",
_td.ObjectsToTransfer->Idx,
_td.ObjectsToTransfer->SubIdx,

_td.ObjectsToTransfer->Value);
_td.TransferCount—--—;

if (_td.TransferCount)

_td.ObjectsToTransfer++;
else

{
_td.TransferResult = CANOPENAPP_SDO_ClientOpeResultOK;



if (!_td.Flags.WaitComplete) _td.State =
CANOPENAPP_TRANSFER_STATE_Idle;
}
break;
case CANOPENAPP_SDO_ClientCANerror:
case CANOPENAPP_SDO_ClientArgError:
_td.TransferCount = 0;
_td.TransferResult = CANOPENAPP_SDO_ClientCANerror;
if (!_td.Flags.WaitComplete) _td.State =
CANOPENAPP_TRANSFER_STATE_Idle;

break;
default:
break;
}
}
break;

case CANOPENAPP_TRANSFER_STATE_Error:
SYS_CONSOLE_PRINT ("CAN open data transfer error\n\r");
_td.State = CANOPENAPP_TRANSFER_STATE_Init;
break;

default:
break;

}

/******************************************************************************

Function:
void CANOPENAPP_Tasks ( void )

Remarks:
See prototype in canopenapp.h.
*/
void CANOPENAPP_Tasks ( void )
{
static uint8_t rxBuff[55], tmptmr = 0;
static CO_SDOclient_return_t sdoClient_ret;
CO_SDOclient_return_t ret = 100;
size_t sizeIndicated = 0, sizeTransferred = 0;
CO_SDO_abortCode_t sdoAbortCode;
#if USE_CAN == 1

if (canopenappData.CO_timerlms >= canopenappData.timerlmsPrevious)
{
canopenappData.timerlmsDiff =
canopenappData.CO_timerlms — canopenappData.timerlmsPrevious;

}
else
{
canopenappData.timerlmsDiff =
canopenappData.timerlmsPrevious — canopenappData.CO_timerlms
+ OxXFFFFFFFF;
}

canopenappData.timerlmsPrevious = canopenappData.CO_timerlms;
tmptmr += canopenappData.timerlmsDiff;

/* Check the application's current state. */
switch ( canopenappData.state )
{

/* Application's initial state. */

case CANOPENAPP_STATE_INIT:

{

bool appInitialized = false;



if (SYS_TMR_Status(sysObj.sysTmr) == SYS_STATUS_READY && (UDPCOMM_GetState()
== UDPCOMM_READY))
{
canopenappData.TmrlmsHandle = SYS_TMR_CallbackPeriodic (1, O,
&Tmrlms_Callback);
appInitialized = true;
}
if (appInitialized)
{
/* start CAN */
CO_CANsetNormalMode (CO-=>CANmodule[0]);

canopenappData.netBootupTimer = 0;
CO_NMT_sendCommand (CO=->NMT, CO_NMT_RESET_COMMUNICATION, 0); //Adress all

nodes
canopenappData.state = CANOPENAPP_STATE_RESETTING_NODES;
}
break;
}
case CANOPENAPP_STATE_RESETTING_NODES:
canopenappData.netBootupTimer += canopenappData.timerlmsDiff;
if (canopenappData.netBootupTimer >= 5)
{
canopenappData.netBootupTimer = 0;
CO_NMT_sendCommand (CO->NMT, CO_NMT_ENTER_OPERATIONAL, 0); //Adress all
nodes

canopenappData.state = CANOPENAPP_STATE_STARTING_NODES;
}
break;
case CANOPENAPP_STATE_STARTING_NODES:
canopenappData.netBootupTimer += canopenappData.timerlmsDiff;
if (canopenappData.netBootupTimer >= 10)
{
canopenappData.state = CANOPENAPP_STATE_SETTING_UP_NODES;
}
break;
case CANOPENAPP_STATE_SETTING_UP_NODES:

CO=>NMT->resetCommand = 0; //TODO: Workaround, because was set and not
unset somewhere

//as a result constantly resets CAN

canopenappbData.state = CANOPENAPP_STATE_SERVICE_TASKS;

break;
case CANOPENAPP_STATE_SERVICE_TASKS:
{
canopenappbData.reset = CO_RESET_NOT;

if (CO_OD_RAM.errorStatusBits[0] != 0) CO_OD_RAM.errorStatusBits[0] = O0;
//TODO: Workaround

if (CO_OD_RAM.errorStatusBits[2] != 0) CO_OD_RAM.errorStatusBits[2] = 0;

if (CO_OD_RAM.errorStatusBits[3] != 0) CO_OD_RAM.errorStatusBits[3] = 0;

/* CANopen process */

canopenappData.reset = CO_process (CO, canopenappData.timerlmsDiff * 1000,

NULL) ;
if (canopenappData.reset != CO_RESET_NOT)
canopenappData.state = CANOPENAPP_STATE_ERROR;



if (CO->NMT->operatingState != CO_NMT_OPERATIONAL)
canopenappData.state = CANOPENAPP_STATE_ERROR;

CANOPENAPP_DataTransferTasks();

/*
* SDO client upload process
*/
switch (canopenappData.UploadResult)
{
case CANOPENAPP_SDO_ClientOpeScheduled:
ret = CO_SDOclientUpload(
CO->SDOclient[0],
canopenappData.timerlmsDiff * 1000,
&sdoAbortCode,
&sizelIndicated, &sizeTransferred, NULL);
if (ret <= CO_SDOcli_ok_communicationEnd)
{
if (ret == CO_SDOcli_ok_communicationEnd)
{
CO_SDOclientUploadBufRead (
CO->SDOclient[0],
canopenappData.SDO_ClientUploadBuff,
sizeTransferred);
canopenappData.UploadResult =
CANOPENAPP_SDO_ClientOpeResultOK;
}
else
canopenappData.UploadResult = CANOPENAPP_SDO_ClientCANerror;
CO_SDOclientClose (CO=>SDOclient [0]);
}

break;
default:
break;
}
/*
* SDO client download process
*/

switch (canopenappData.DownloadResult)
{
case CANOPENAPP_SDO_ClientOpeScheduled:
ret = CO_SDOclientDownload(
CO=>SDOclient[0],
canopenappData.timerlmsDiff * 1000,
false,
&sdoAbortCode,
&sizeTransferred, NULL);
if (ret <= CO_SDOcli_ok_communicationEnd)
{
if (ret == CO_SDOcli_ok_communicationEnd)
canopenappData.DownloadResult =
CANOPENAPP_SDO_ClientOpeResultOK;
else
canopenappData.DownloadResult = CANOPENAPP_SDO_ClientCANerror;
CO_SDOclientClose (CO=>SDOclient [0]);
}
break;
default:
break;
}

break;



}

case CANOPENAPP_STATE_ERROR:
canopenappData.netBootupTime
CO_NMT_sendCommand (CO->NMT,
canopenappbData.state = CANOP
break;

/* TODO: implement your applicat

/* The default state should neve
default:

{
/* TODO: Handle error in app
break;

}

#endif

}

CANOPENAPP_SDO_ClientOpeResult_t CANOPENAPP_ReadPDOparameters (uint8_t nodelID,

startIdx, uintlé_t PDOparamCount, uint32

{

static uint8_t subidx = 0;

static uint32_t objectCount = 0;
static uintl6_t curridx = 0;

static uint8_t phase = 0;

static uint32_t bufIdx;
CANOPENAPP_SDO_ClientOpeResult_t ret
if (curridx == 0)

{

curridx = startldx;

bufIdx = 0;
subidx = 0;
objectCount = 0;
phase = 0;

}

r = 0;

CO_NMT_RESET_COMMUNICATION, O0);

ENAPP_STATE_RESETTING_NODES;

ion state machine.*/

r be executed. */

lication's state machine. */

_t *buff)

= CANOPENAPP_SDO_ClientBusy;

ret = SDO_ClientUpload(l, curridx, subidx, buff + buflIdx, NULL);

switch (ret)

{

case CANOPENAPP_SDO_ClientOpeResultOK:
ret = CANOPENAPP_SDO_ClientOpeScheduled;

objectCount = buff[buflIdx] + 1; //Max subindex + 1

if (subidx == 0)

bufIdx++;

subidx++;

phase = 0;

if (subidx == objectCount)

{
objectCount = 0;

subidx = 0;
curridx++;

if (curridx == PDOparamCount + startIdx)

{

ret = CANOPENAPP_SDO_ClientOpeResultOK;

curridx = 0;

}

break;

case CANOPENAPP_SDO_ClientOpeScheduled:
phase = 1;
break;

case CANOPENAPP_SDO_ClientBusy:

uintl6_t



break;
case CANOPENAPP_SDO_ClientCANerror:
case CANOPENAPP_SDO_ClientArgError:

ret = CANOPENAPP_SDO_ClientCANerror;
default: break;

return ret;

CANOPENAPP_SDO_ClientOpeResult_t SDO_ClientUpload(

callback)
{

uint8_t nodelD,

uintleé_t idx,

uint8_t subidx,

uint8_t *dataRx,
CANOPENAPP_SDO_CLIENT_CALLBACK

CO_SDOclient_return_t ret = CO_SDOcli_ok_communicationEnd;
CANOPENAPP_SDO_ClientOpeResult_t result = CANOPENAPP_SDO_ClientBusy;

CO_SDOclient_t *SDOclient = CO=>SDOclient[0];
switch (canopenappData.UploadResult)
{
case CANOPENAPP_SDO_ClientIdle:
canopenappData.SDO_ClientUploadBuff =
/* Setup client. */
ret = CO_SDOclient_setup( SDOclient,

if (ret == CO_SDOcli_ok_communicationEnd)

{
/* Initiate upload. */
ret = CO_SDOclientUploadInitiate(

SDOclient, idx,

dataRx;

0, nodelD);

subidx,

CO_SDO_SERVER_TIMEOUT,
CO_SDO_BLOCK_TRANSFER_ENABLE) ;
if (ret == CO_SDOcli_ok_communicationEnd)

{

result = canopenappData.UploadResult =

CANOPENAPP_SDO_ClientOpeScheduled;
break;
}
}

result = CANOPENAPP_SDO_ClientCANerror;

break;
case CANOPENAPP_SDO_ClientOpeResultOK:
case CANOPENAPP_SDO_ClientCANerror:
case CANOPENAPP_SDO_ClientArgError:
result = canopenappData.UploadResult;

canopenappData.UploadResult = CANOPENAPP_SDO_ClientIdle;

default:
break;

}

return result;

CANOPENAPP_SDO_ClientOpeResult_t SDO_ClientDownload (

callback)
{

uint8_t nodelD,
uintlé6_t idx,
uint8_t subidx,
uint8_t *dataTx,
size_t txSize,
CANOPENAPP_SDO_CLIENT_CALLBACK

CO_SDOclient_return_t ret = CO_SDOcli_ok_communicationEnd;
CANOPENAPP_SDO_ClientOpeResult_t result = CANOPENAPP_SDO_ClientBusy;



CO_SDOclient_t *SDOclient = CO=>SDOclient[0];
switch (canopenappData.DownloadResult)

{
case CANOPENAPP_SDO_ClientIdle:
canopenappData.DownloadSize = txSize;
canopenappData.SDO_ClientDownloadBuff = dataTx;
/* Setup client. */
ret = CO_SDOclient_setup( SDOclient, 0, 0, nodeID);
if(ret == CO_SDOcli_ok_communicationEnd)
{
/* Initiate download. */
ret = CO_SDOclientDownloadInitiate(
SDOclient, idx, subidx,
txSize,
CO_SDO_SERVER_TIMEOUT,
CO_SDO_BLOCK_TRANSFER_ENABLE) ;
if (ret == CO_SDOcli_ok_communicationEnd)
{
/* Write data to SDO buffer */
if (txSize == CO_SDOclientDownloadBufWrite( SDOclient, dataTx,
))
{
result = canopenappData.DownloadResult =
CANOPENAPP_SDO_ClientOpeScheduled;
break;
}
}
}
result = CANOPENAPP_SDO_ClientCANerror;
break;
case CANOPENAPP_SDO_ClientOpeResultOK:
case CANOPENAPP_SDO_ClientCANerror:
case CANOPENAPP_SDO_ClientArgError:
result = canopenappData.DownloadResult;
canopenappData.DownloadResult = CANOPENAPP_SDO_ClientIdle;
default:
break;
}

return result;

/*******************************************************************************

End of File
*/

txSize



Fails “CANopenApp.h”

/*******************************************************************************

MPLAB Harmony Application Header File

Company:
Microchip Technology Inc.

File Name:
canopenapp.h

Summary :
This header file provides prototypes and definitions for the application.

Description:
This header file provides function prototypes and data type definitions for
the application. Some of these are required by the system (such as the
"APP_Initialize" and "APP_Tasks" prototypes) and some of them are only used
internally by the application (such as the "APP_STATES" definition). Both

are defined here for convenience.
*******************************************************************************/

//DOM—IGNORE-BEGIN
/*******************************************************************************

Copyright (c) 2013-2014 released Microchip Technology Inc. All rights reserved.

Microchip licenses to you the right to use, modify, copy and distribute
Software only when embedded on a Microchip microcontroller or digital signal
controller that is integrated into your product or third party product
(pursuant to the sublicense terms in the accompanying license agreement).

You should refer to the license agreement accompanying this Software for
additional information regarding your rights and obligations.

SOFTWARE AND DOCUMENTATION ARE PROVIDED "AS IS" WITHOUT WARRANTY OF ANY KIND,
EITHER EXPRESS OR IMPLIED, INCLUDING WITHOUT LIMITATION, ANY WARRANTY OF
MERCHANTABILITY, TITLE, NON-INFRINGEMENT AND FITNESS FOR A PARTICULAR PURPOSE.
IN NO EVENT SHALL MICROCHIP OR ITS LICENSORS BE LIABLE OR OBLIGATED UNDER
CONTRACT, NEGLIGENCE, STRICT LIABILITY, CONTRIBUTION, BREACH OF WARRANTY, OR
OTHER LEGAL EQUITABLE THEORY ANY DIRECT OR INDIRECT DAMAGES OR EXPENSES
INCLUDING BUT NOT LIMITED TO ANY INCIDENTAL, SPECIAL, INDIRECT, PUNITIVE OR
CONSEQUENTIAL DAMAGES, LOST PROFITS OR LOST DATA, COST OF PROCUREMENT OF
SUBSTITUTE GOODS, TECHNOLOGY, SERVICES, OR ANY CLAIMS BY THIRD PARTIES
(INCLUDING BUT NOT LIMITED TO ANY DEFENSE THEREOF), OR OTHER SIMILAR COSTS.

e ok ke ok ok ok ok ok ok ke k ok K ok ok ok ok kK ok Kk ok ok ok ok ok ok ko ok K ok ok ok ok ok ok ok ok ok K ok ok ok ok ok ok ok K ok ok ok ok ok ok ok ok ok K ok ok ok ok ok ok ok kK ok kK Kk ok /

/ /DOM—IGNORE—-END

#ifndef _APP_H
#define _APP_H

// dAhkkhkkhhkkhkhhkhkhhkhkkhhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkkhhkhkkhhkhkhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkhkhkhkkhkhkhkkhkhkhkhhkhkhkhkhdxdk*x*
// *Ahkkhkhkhkhkhkhkhkhkkhhkh kbbb hkhhhkhkhk bk bk hk bk bk hkhkhk bk bk hk bk bk hkhkhkhkhkhk bk bk hk bk hkhkhk bk bk hk bk hkhk kb khkhhkhkkxk
// Section: Included Files

// *Ahkkhkhkhkhkhkhkhkhkkhhkhhkhk kb hkhkhhkhk kbbb hkdhk bk bk hkhkhk bk hkhk bk bk hkhkhkhkhkhk bk bk hk bk hkhkhk bk hk bk hk bk hkhkhk kb bk hkhhkhkkxk

// Ak kA hkhkhkhhkhhkhhhkhhk bk hkhk bk hkhkhkhk Ak bk ko bk hkhkhkhk bk ko kA hk bk hk bk hkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkhkhkhkhkhkkhkhkhkhkrhkhkhhhhxkx*k

#include <stdint.h>

#include <stdbool.h>

#include <stddef.h>

#include <stdlib.h>

#include "system_config.h"
#include "system_definitions.h"
#include "RONINCommandProc.h"

20. Pielikums



// DOM-IGNORE-BEGIN
#ifdef __cplusplus // Provide C++ Compatibility

extern "C" {

#endif
// DOM—-IGNORE-END

// R R R R R R S R R R R R R I I I R I I I I I I I I R I i R b I I R I b I b b i b
// R R R I R R I R R R I R R I I I I R I S I R I R I I e I b I R R I b I I i b I I b i b I I 2 b b I b b
// Section: Type Definitions

// R R R R R R R R R R R I I I I I I I R I i I b I i R b I R I i I I i b i I b

// Ak kA hkhhkhhkhkhkhhkhkhhk bk bk hk bk hkhkhkhk Ak bk hk bk hkhkhkhkhk ko kA hk bk hk bk hkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkdrkkhkhkrhkhkhkhhhhxkx*k

#define USE_CAN 1

// LR RS S S S S S S S S S SRS S S SRS SRS RS SRR SRS R R R R R R R R R R R R R R R R R R R R R R R R

/* Application states

Summary :
Application states enumeration

Description:
This enumeration defines the valid application states. These states
determine the behavior of the application at various times.

*/

typedef enum
{
/* Application's state machine's initial state. */
APP_STATE_INIT=0,
APP_STATE_WAITING_CAN_READY,
APP_STATE_WAIT_TIP,
APP_STATE_SERVICE_TASKS,

/* TODO: Define states used by the application state machine. */

} APP_STATES;

// R R R R I I S b R I i S I S S I R R I I S S S S R R b R R I I S S S S b R e I S I S S i

/* Application Data

Summary:
Holds application data

Description:
This structure holds the application's data.

Remarks:
Application strings and buffers are be defined outside this structure.
*/

typedef struct

{
/* The application's current state */
APP_STATES state;

/* TODO: Define any additional data used by the application. */
SYS_TMR_HANDLE TmrlsHandle;

SYS_TMR_HANDLE Tmr50msHandle;
uint8_t ConsoleBuf[100];



} APP_DATA;

//
//
//
//
//
/*
*/

/7
//
//
//
//

/*

*/
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Section: Application Callback Routines
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These routines are called by drivers when certain events occur.
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Section: Application Initialization and State Machine Functions
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Function:
void APP_Initialize ( void )

Summary :
MPLAB Harmony application initialization routine.

Description:
This function initializes the Harmony application. It places the
application in its initial state and prepares it to run so that its
APP_Tasks function can be called.

Precondition:
All other system initialization routines should be called before calling
this routine (in "SYS_TInitialize").

Parameters:
None.

Returns:
None.

Example:
<code>
APP_Initialize();
</code>

Remarks:
This routine must be called from the SYS_Initialize function.

void APP_Initialize ( wvoid );

/*
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Function:
void APP_Tasks ( void )
Summary :
MPLAB Harmony Demo application tasks function
Description:

This routine is the Harmony Demo application's tasks function. It
defines the application's state machine and core logic.

Precondition:



The system and application initialization ("SYS_Initialize") should be
called before calling this.

Parameters:
None.

Returns:
None.

Example:
<code>
APP_Tasks () ;
</code>

Remarks:
This routine must be called from SYS_Tasks () routine.

*/

void APP_Tasks( void );

#endif /* _APP_H */

//DOM—IGNORE-BEGIN
#ifdef _ cplusplus
}

#endif

/ /DOM—IGNORE—-END

/*******************************************************************************
End of File
*/
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Fails “CO_config.h”

*

Configuration macros for CANopenNode.

@file CO_config.h
@ingroup CO_driver
@author Janez Paternoster

@copyright 2020 Janez Paternoster

This file is part of CANopenNode, an opensource CANopen Stack.
Project home page is <https://github.com/CANopenNode/CANopenNode>.
For more information on CANopen see <http://www.can-cia.org/>.

Licensed under the Apache License, Version 2.0 (the "License");
you may not use this file except in compliance with the License.
You may obtain a copy of the License at

http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software
distributed under the License is distributed on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
See the License for the specific language governing permissions and
limitations under the License.

~

fndef CO_CONFIG_FLAGS_H

#define CO_CONFIG_FLAGS_H

#ifdef _ cplusplus
extern "C" {
#endif

Jx*
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@defgroup CO_STACK_CONFIG Stack configuration
@ingroup CO_driver

Stack configuration macros specify, which parts of the stack will be enabled.

Default values for stack configuration macros are set in CO_driver.h file.
They can be overridden by CO_driver_target.h file. If specified so, they can
further be overridden by CO_driver_custom.h file.

Stack configuration macro is specified as bits, where each bit
enables/disables some part of the configurable CANopenNode object. Flags are
used for enabling or checking specific bit. Multiple flags can be ORed
together.

Configuration macros may be in relation with @ref CO_NO_OBJ macros from
CANopen.h file. Former enables/disables stack functionalities, latter
enables/disables objects in object dictionary. Note that some objects in
object dictionary may need some configuration macros to be enabled.

@f

/

*

Enable custom callback after CAN receive

Flag enables optional callback functions, which are part of some CANopenNode
objects. Callbacks can optionally be registered by application, which

configures threads in operating system. Callbacks are called after something
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has been preprocessed by higher priority thread and must be further
processed by lower priority thread. For example when CAN message is received
and preprocessed, callback should wake up mainline processing function.

See also @ref CO_process () function.

If callback functions are used, they must be initialized separately, after
the object initialization.

X% % X X X X X

*

This flag is common to multiple configuration macros.
*/
#define CO_CONFIG_FLAG_CALLBACK_PRE 0x1000

/**

* Enable calculation of timerNext_us variable.

*

* Calculation of the timerNext_us variable is useful for smooth operation on
* operating system. See also @ref CO_process () function.

*

* This flag is common to multiple configuration macros.
*/
#define CO_CONFIG_FLAG_TIMERNEXT 0x2000

/**

* Configuration of NMT_Heartbeat object

*

* Possible flags, can be ORed:

* — #CO_CONFIG_FLAG_CALLBACK_PRE - Enable custom callback after preprocessing
* received NMT CAN message.

* Callback is configured by CO_NMT_initCallbackPre() .

* — #CO_CONFIG_FLAG_TIMERNEXT - Enable calculation of timerNext_us variable
* inside CO_NMT_process() .

* — CO_CONFIG_NMT_CALLBACK_CHANGE - Enable custom callback after NMT

* state changes. Callback is configured by

* CO_NMT_initCallbackChanged() .

* — CO_CONFIG_NMT_MASTER - Enable simple NMT master

*

~

#ifdef CO_DOXYGEN

#define CO_CONFIG_NMT (CO_CONFIG_FLAG_CALLBACK_PRE | CO_CONFIG_FLAG_TIMERNEXT
CO_CONFIG_NMT_CALLBACK_CHANGE CO_CONFIG_NMT_MASTERO)

#endif

#define CO_CONFIG_NMT_CALLBACK_CHANGE 0x01

#define CO_CONFIG_NMT_MASTER 0x02

/**

* Configuration of SDO server object

*

* Possible flags, can be ORed:

* — #CO_CONFIG_FLAG_CALLBACK_PRE - Enable custom callback after preprocessing
* received SDO CAN message.

* Callback is configured by CO_SDO_initCallbackPre().

* — #CO_CONFIG_FLAG_TIMERNEXT - Enable calculation of timerNext_us variable
* inside CO_SDO_process() .

* — CO_CONFIG_SDO_SEGMENTED - Enable SDO server segmented transfer.

* — CO_CONFIG_SDO_BLOCK - Enable SDO server block transfer. If set, then

* CO_CONFIG_SDO_SEGMENTED must also be set.

*

~

#ifdef CO_DOXYGEN

#define CO_CONFIG_SDO (CO_CONFIG_FLAG_CALLBACK_PRE CO_CONFIG_FLAG_TIMERNEXT
CO_CONFIG_SDO_SEGMENTED | CO_CONFIG_SDO_BLOCK)

#endif

/* TODO with new OD */



#define CO_CONFIG_SDO_SEGMENTED 0x01
#define CO_CONFIG_SDO_BLOCK 0x02

*

Size of the internal data buffer for the SDO server.

Size must be at least equal to size of largest variable in

@ref CO_SDO_objectDictionary. If data type is domain, data length is not
limited to SDO buffer size. If block transfer is implemented, value should be
set to 889.

Value can be in range from 7 to 889 bytes.

L S T S

~

#ifdef CO_DOXYGEN
#define CO_CONFIG_SDO_BUFFER_SIZE 32

#endif
/**
* Configuration of Emergency object
*
* Possible flags, can be ORed:
* — #CO_CONFIG_FLAG_CALLBACK_PRE - Enable custom callback after preprocessing
* emergency condition by CO_errorReport () or CO_errorReset () call.
* Callback is configured by CO_EM_initCallbackPre () .
* — #CO_CONFIG_FLAG_TIMERNEXT - Enable calculation of timerNext_us variable
* inside CO_EM_process() .
* — CO_CONFIG_EM _CONSUMER - Enable emergency consumer.
*

~

#ifdef CO_DOXYGEN

#define CO_CONFIG_EM (CO_CONFIG_FLAG_CALLBACK_PRE CO_CONFIG_FLAG_TIMERNEXT
CO_CONFIG_EM CONSUMER)

#endif

#define CO_CONFIG_EM_CONSUMER 0x01

/**

* Configuration of Heartbeat Consumer

*

* Possible flags, can be ORed:

* — #CO_CONFIG_FLAG_CALLBACK_PRE - Enable custom callback after preprocessing
* received heartbeat CAN message.

* Callback is configured by CO_HBconsumer_initCallbackPre() .

* — #CO_CONFIG_FLAG_TIMERNEXT - Enable calculation of timerNext_us variable

* inside CO_HBconsumer_process() .

* — CO_CONFIG_HB_CONS_CALLBACK_CHANGE - Enable custom callback after NMT

* state of the monitored node changes. Callback is configured by

* CO_HBconsumer_initCallbackNmtChanged() .

* — CO_CONFIG_HB_CONS_CALLBACK_MULTI - Enable multiple custom callbacks, which
* can be configured for each monitored node. Callback are configured by

* CO_HBconsumer_initCallbackHeartbeatStarted(),

* CO_HBconsumer_initCallbackTimeout () and

* CO_HBconsumer_initCallbackRemoteReset () functions.

* — CO_CONFIG_HB_CONS_QUERY_FUNCT - Enable functions for query HB state or

* NMT state of the specific monitored node.

*

~

#ifdef CO_DOXYGEN

#define CO_CONFIG_HB_CONS (CO_CONFIG_FLAG_CALLBACK_PRE CO_CONFIG_FLAG_TIMERNEXT
CO_CONFIG_HB_CONS_CALLBACK_CHANGE | CO_CONFIG_HB_CONS_CALLBACK _MULTI
CO_CONFIG_HB_CONS_QUERY_FUNCT)

#endif

#define CO_CONFIG_HB_CONS_CALLBACK_CHANGE 0x01

#define CO_CONFIG_HB_CONS_CALLBACK_MULTI 0x02



#define CO_CONFIG_HB_CONS_QUERY_FUNCT 0x04

/**
* Configuration of GFC
*
* Possible flags, can be ORed:
* — CO_CONFIG_GFC_CONSUMER - Enable the GFC consumer
* — CO_CONFIG_GFC_PRODUCER - Enable the GFC producer
*

/

#ifdef CO_DOXYGEN

#define CO_CONFIG_GFC (CO_CONFIG_GFC_CONSUMER | CO_CONFIG_GFC_PRODUCER)
#endif

#define CO_CONFIG_GFC_CONSUMER 0x00

#define CO_CONFIG_GFC_PRODUCER 0x00

/**

* Configuration of SRDO

*

* Possible flags, can be ORed:

* — #CO_CONFIG_FLAG_CALLBACK_PRE - Enable custom callback after preprocessing
* received RSRDO CAN message.

* Callback is configured by CO_SRDO_initCallbackPre() .

* — $#CO_CONFIG_FLAG_TIMERNEXT - Enable calculation of timerNext_us variable
* inside CO_SRDO_process () (Tx SRDO only).

* — CO_CONFIG_RSRDO_CALLS_EXTENSION - Enable calling configured extension

* callbacks when received RSRDO CAN message modifies OD entries.

* — CO_CONFIG_TRSRDO_CALLS_EXTENSION - Enable calling configured extension
* callbacks before TSRDO CAN message is sent.

*

~

#ifdef CO_DOXYGEN

#define CO_CONFIG_SRDO (CO_CONFIG_FLAG_CALLBACK_PRE CO_CONFIG_FLAG_TIMERNEXT
CO_CONFIG_SRDO_CHECK_TX | CO_CONFIG_RSRDO_CALLS_EXTENSION
CO_CONFIG_TSRDO_CALLS_EXTENSION)

#endif

#define CO_CONFIG_SRDO_CHECK_TX 0x0

#define CO_CONFIG_RSRDO_CALLS_EXTENSION 0x02

#define CO_CONFIG_TSRDO_CALLS_EXTENSION 0x04

/**
* SRDO Tx time delay
*
* minimum time between the first and second SRDO (Tx) message
* in us
*/
#ifdef CO_DOXYGEN
#define CO_CONFIG_SRDO_MINIMUM_DELAY O

#endif
/**
* Configuration of PDO
*
* Possible flags, can be ORed:
* — #CO_CONFIG_FLAG_CALLBACK_PRE - Enable custom callback after preprocessing
* received RPDO CAN message.
* Callback is configured by CO_RPDO_initCallbackPre ().
* — #CO_CONFIG_FLAG_TIMERNEXT - Enable calculation of timerNext_us variable
* inside CO_TPDO_process() .
* — CO_CONFIG_PDO_SYNC_ENABLE - Enable SYNC object inside PDO obijects.
* — CO_CONFIG_RPDO_CALLS_EXTENSION - Enable calling configured extension
* callbacks when received RPDO CAN message modifies OD entries.
* — CO_CONFIG_TPDO_CALLS_EXTENSION - Enable calling configured extension
* callbacks before TPDO CAN message is sent.
*

~

#ifdef CO_DOXYGEN



#define CO_CONFIG_PDO (CO_CONFIG_FLAG_CALLBACK_PRE CO_CONFIG_FLAG_TIMERNEXT
CO_CONFIG_PDO_SYNC_ENABLE | CO_CONFIG_RPDO_CALLS_EXTENSION
CO_CONFIG_TPDO_CALLS_EXTENSION)

#endif

#define CO_CONFIG_PDO_SYNC_ENABLE 0x00

#define CO_CONFIG_RPDO_CALLS_EXTENSION 0x02

#define CO_CONFIG_TPDO_CALLS_EXTENSION 0x04

*

~
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Configuration of SYNC

Possible flags, can be ORed:

— #CO_CONFIG_FLAG_CALLBACK_PRE - Enable custom callback after preprocessing
received SYNC CAN message.
Callback is configured by CO_SYNC_initCallbackPre() .

— #CO_CONFIG_FLAG_TIMERNEXT - Enable calculation of timerNext_us variable
inside CO_SYNC_process() .

~

#ifdef CO_DOXYGEN
#define CO_CONFIG_SYNC (CO_CONFIG_FLAG_CALLBACK_PRE CO_CONFIG_FLAG_TIMERNEXT)
#endif

/**

* Configuration of SDO client object

*

* Possible flags, can be ORed:

* — #CO_CONFIG_FLAG_CALLBACK_PRE - Enable custom callback after preprocessing
* received SDO CAN message.

* Callback is configured by CO_SDOclient_initCallbackPre ().

* — #CO_CONFIG_FLAG_TIMERNEXT - Enable calculation of timerNext_us variable

* inside CO_SDOclientDownloadInitiate (), CO_SDOclientDownload(),

* CO_SDOclientUploadInitiate (), CO_SDOclientUpload() .

* — CO_CONFIG_SDO_CLI_SEGMENTED - Enable SDO client segmented transfer.

* — CO_CONFIG_SDO_CLI_BLOCK - Enable SDO client block transfer. If set, then
* CO_CONFIG_SDO_CLI_SEGMENTED must also be set.

* — CO_CONFIG_SDO_CLI_LOCAL - Enable local transfer, if Node-ID of the SDO

* server is the same as node-ID of the SDO client. (SDO client is the same
* device as SDO server.) Transfer data directly without communication on CAN.
*

~

#ifdef CO_DOXYGEN

#define CO_CONFIG_SDO_CLI (CO_CONFIG_FLAG_CALLBACK_PRE | CO_CONFIG_FLAG_TIMERNEXT |
CO_CONFIG_SDO_CLI_SEGMENTED | CO_CONFIG_SDO_CLI_BLOCK | CO_CONFIG_SDO_CLI_LOCAL)
#endif

#define CO_CONFIG_SDO_CLI_SEGMENTED 0x01

#define CO_CONFIG_SDO_CLI_BLOCK 0x02

#define CO_CONFIG_SDO_CLI_LOCAL 0x04

#define CO_CONFIG_SDO_CLI (CO_CONFIG_SDO_CLI_SEGMENTED CO_CONFIG_SDO_CLI_BLOCK
CO_CONFIG_SDO_CLI_LOCAL)

*

/
Size of the internal data buffer for the SDO client.

Circular buffer is used for SDO communication. it can be read or written
between successive SDO calls. So size of the buffer can be lower than size of
the actual size of data transferred. If only segmented transfer is used, then
buffer size can be as low as 7 bytes, if data are read/written each cycle. If
block transfer is used, buffer size should be set to at least 889 bytes, so
maximum blksize can be used. In that case data should be read/written proper
time between cycles.

X% % X X X X X X X %

~

#ifdef CO_DOXYGEN
#define CO_CONFIG_SDO_CLI_BUFFER_SIZE 32



#endif

/**

* Configuration of TIME

*

* Possible flags, can be ORed:

* — #CO_CONFIG_FLAG_CALLBACK_PRE - Enable custom callback after preprocessing
* received TIME CAN message.

* Callback is configured by CO_TIME_initCallbackPre().

*

~

#ifdef CO_DOXYGEN
#define CO_CONFIG_TIME (CO_CONFIG_FLAG_CALLBACK_PRE)
#endif

*

~
X% % X X X X %

~

Configuration of LEDs obiject

Possible flags, can be ORed:

— #CO_CONFIG_FLAG_TIMERNEXT - Enable calculation of timerNext_us variable
inside CO_NMT_process() .

— CO_CONFIG_LEDS_ENABLE - Enable calculation of the CANopen LED indicators.

#ifdef CO_DOXYGEN

#define CO_CONFIG_LEDS (CO_CONFIG_FLAG_TIMERNEXT | CO_CONFIG_LEDS_ENABLE)
#endif

#define CO_CONFIG_LEDS_ENABLE 0x00

/**

* Configuration of LSS obijects

*

* Possible flags, can be ORed:

* — #CO_CONFIG_FLAG_CALLBACK_PRE - Enable custom callback after preprocessing
* received CAN message.

* Callback is configured by CO_LSSmaster_initCallbackPre () .

* — CO_CONFIG_LSS_SLAVE - Enable LSS slave

* — CO_CONFIG_LSS_SLAVE_FASTSCAN_DIRECT_RESPOND - Send LSS fastscan respond
* directly from CO_LSSslave_receive () function.

* — CO_CONFIG_LSS_MASTER - Enable LSS master

*

~

#ifdef CO_DOXYGEN

#define CO_CONFIG_LSS (CO_CONFIG_FLAG_CALLBACK_PRE CO_CONFIG_LSS_SLAVE
CO_CONFIG_LSS_SLAVE_FASTSCAN_DIRECT_RESPOND CO_CONFIG_LSS_MASTER )
#endif

#define CO_CONFIG_LSS_SLAVE 0x00

#define CO_CONFIG_LSS_SLAVE_FASTSCAN _DIRECT_RESPOND 0x02

#define CO_CONFIG_LSS_MASTER 0x00

/**

* Configuration of gateway object usage.

*

* Gateway object is covered by standard CiA 309 - CANopen access from other

* networks. It enables usage of the NMT master, SDO client and LSS master as a
* gateway device.

*

* Possible flags, can be ORed:

* — CO_CONFIG_GTW_MULTI_NET - Enable multiple network interfaces in gateway

* device. This functionality is currently not implemented.

* — CO_CONFIG_GTW_ASCII - Enable gateway device with ASCII mapping (CiA 309-3)
* — CO_CONFIG_GTW_ASCII_SDO - Enable SDO client

*

— CO_CONFIG_GTW_ASCII_NMT - Enable NMT master



* — CO_CONFIG_GTW_ASCII_LSS - Enable LSS master

* — CO_CONFIG_GTW_ASCII_LOG - Enable non-standard message log read

* — CO_CONFIG_GTW_ASCII_ERROR_DESC - Print error description as additional

* comments in gateway-ascii device for SDO and gateway errors.

* — CO_CONFIG_GTW_ASCII_PRINT_HELP - use non-standard command "help" to print
* help usage.

* — CO_CONFIG_GTW_ASCII_PRINT_LEDS - Display "red" and "green" CANopen status
* LED diodes on terminal.

*/

#ifdef CO_DOXYGEN

#define CO_CONFIG_GTW (CO_CONFIG_GTW_MULTI_NET | CO_CONFIG_GTW_ASCII
CO_CONFIG_GTW_ASCII_SDO | CO_CONFIG_GTW_ASCII_NMT | CO_CONFIG_GTW_ASCII_LSS
CO_CONFIG_GTW_ASCII_LOG | CO_CONFIG_GTW_ASCII_ERROR_DESC CO_CONFIG_GTW_ASCII_PRINT_HELP
| CO_CONFIG_GTW_ASCII_PRINT_LEDS)

#endif

#define CO_CONFIG_GTW_MULTI_NET 0x01

#define CO_CONFIG_GTW_ASCII 0x02

#define CO_CONFIG_GTW_ASCII_SDO 0x04

#define CO_CONFIG_GTW_ASCII_NMT 0x08

#define CO_CONFIG_GTW_ASCII_LSS 0x10

#define CO_CONFIG_GTW_ASCII_LOG 0x20

#define CO_CONFIG_GTW_ASCII_ERROR_DESC 0x40

#define CO_CONFIG_GTW_ASCII_PRINT_HELP 0x80

#define CO_CONFIG_GTW_ASCII_PRINT_LEDS 0x100

~
*

* % % % X % %

~

Number of loops of #CO_SDOclientDownload() in case of block download

If SDO clint has block download in progress and OS has buffer for CAN tx
messages, then #CO_SDOclientDownload() functionion can be called multiple
times within own loop (up to 127). This can speed-up SDO block transfer.

#ifdef CO_DOXYGEN
#define CO_CONFIG_GTW_BLOCK_DI_LOOP 1
#endif

/**
* Size of command buffer in ASCII gateway object.
*
* If large amount of data is transferred (block transfer), then this should be
* increased to 1000 or more. Buffer may be refilled between the block transfer.
*/

#ifdef CO_DOXYGEN

#define CO_CONFIG_GTWA_COMM_BUF_SIZE 200

#endif

/**
* Size of message log buffer in ASCII gateway object.
*/

#ifdef CO_DOXYGEN

#define CO_CONFIG_GTWA_LOG_BUF_SIZE 2000

#endif

/** @y */
#ifdef _ cplusplus
}

#endif /* _ _cplusplus */

#endif /* CO_CONFIG_FLAGS_H */






Fails “CO_driver_custom.h”

#include <stdint.h>
#include <stdbool.h>

#include "system_config.h"

#define TMR_TASK_INTERVAL 1000
#define CO_FSYS SYS_CLK_BUS_PERIPHERAL_5 / 1000ul
#define CANAAPP_BITRATE 125//125//1000//125

/*

* SDO server timeout in ms

*/

#define CO_SDO_SERVER_TIMEOUT 20

/*

* ENable CO block transfer in CANopenApp SDO client upload/download

*/
#define CO_SDO_BLOCK_TRANSFER_ENABLE false
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Fails “CO_driver_target.h”

/
Microchip PIC32MX specific definitions for CANopenNode.
@file CO_driver_target.h
Qauthor Janez Paternoster

@copyright 2004 - 2020 Janez Paternoster

This file is part of CANopenNode, an opensource CANopen Stack.
Project home page is <https://github.com/CANopenNode/CANopenNode>.
For more information on CANopen see <http://www.can-cia.org/>.

Licensed under the Apache License, Version 2.0 (the "License");
you may not use this file except in compliance with the License.
You may obtain a copy of the License at

http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software
distributed under the License is distributed on an "AS IS" BASIS,

See the License for the specific language governing permissions and
limitations under the License.

E O I R S T N N S N S T . R N

#ifndef CO_DRIVER_TARGET
#define CO_DRIVER_TARGET

/* This file contains device and application specific definitions.
* It is included from CO_driver.h, which contains documentation
* for definitions below. */

#include <p32xxxx.h>
#include <stddef.h>
#include <stdbool.h>
#include <stdint.h>

#define CO_DRIVER_CUSTOM

#ifdef CO_DRIVER_CUSTOM
#include "CO_driver_custom.h"
#endif

#ifdef _ cplusplus
extern "C" {
#endif

/* Stack configuration override from CO_driver.h.
* For more information see file CO_config.h. */
#ifndef CO_CONFIG_NMT

#define CO_CONFIG_NMT CO_CONFIG_NMT_MASTER
#endif

#ifndef CO_CONFIG_SDO_BUFFER_SIZE
#define CO_CONFIG_SDO_BUFFER_SIZE 950
#endif

/* Basic definitions */

#define CO_LITTLE_ENDIAN

/* NULL is defined in stddef.h */

/* true and false are defined in stdbool.h */

/* int8_t to uint64_t are defined in stdint.h */

WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
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typedef unsigned char bool_t;

typedef float float32_t;
typedef long double float64_t;
typedef char char_t;
typedef unsigned char oChar_t;
typedef unsigned char domain_t;

/* CAN receive message structure as aligned in CAN module. */
typedef struct {

unsigned ident :11; /* Standard Identifier */

unsigned FILHIT :5; /* Filter hit, see PIC32MX documentation */

unsigned CMSGTS :16; /* CAN message timestamp, see PIC32MX documentation */
unsigned DLC :4; /* Data length code (bits 0...3) */

unsigned :5;

unsigned RTR :1; /* Remote Transmission Request bit */

unsigned :22;

uint8_t datal[8]; /* 8 data bytes */

} CO_CANrxMsg_t;

/* Access to received CAN message */

#define CO_CANrxMsg_readIdent (msg) ((uintlé6_t) (((CO_CANrxMsg_t *) (msg))->ident))
#define CO_CANrxMsg_readDLC (msg) ((uint8_t) (((CO_CANrxMsg_t *) (msg))->DLC))
#define CO_CANrxMsg_readData (msg) ((uint8_t *) (((CO_CANrxMsg_t *) (msg))->data))

/* Received message object */
typedef struct {

uintlé6_t ident;

uintl6_t mask;

void *object;

void (*CANrx_callback) (void *object, void *message);
} CO_CANrx_t;

/* Transmit message object */
typedef struct {

uint32_t CMSGSID; /* Equal to register in transmit message buffer. Includes
standard Identifier */
uint32_t CMSGEID; /* Equal to register in transmit message buffer. Includes data

length code and RTR */
uint8_t datal8];
volatile bool_t bufferFull;
volatile bool_t syncFlag;

} CO_CANtx_t;

/* CAN module object */
typedef struct {

void *CANptr;

CO_CANrxMsg_t CANmsgBuff[33]; /* PIC32 specific: CAN message buffer for CAN module. 32
buffers for receive, 1 buffer for transmit */

uint8_t CANmsgBuffSize; /* PIC32 specific: Size of the above buffer == 33. Take care
initial value! */

CO_CANrx_t *rxArray;

uintl6_t rxSize;

CO_CANtx_t *txArray;

uintl6_t txSize;

uintl6_t CANerrorStatus;

volatile bool_t CANnormal;

volatile bool_t useCANrxFilters;

volatile bool_t bufferInhibitFlag;

volatile bool_t firstCANtxMessage;

volatile uintl6_t CANtxCount;

uint32_t err0ld;
} CO_CANmodule_t;



/* (un)lock critical section in CO_CANsend () */

extern unsigned int CO_interruptStatus;

#define CO_LOCK_CAN_SEND () CO_interruptStatus = __builtin_disable_interrupts()
#define CO_UNLOCK_CAN_SEND () if (CO_interruptStatus & 0x00000001)
__builtin_enable_interrupts();}

/* (un)lock critical section in CO_errorReport () or CO_errorReset () */
#define CO_LOCK_EMCY () CO_interruptStatus = _ _builtin_disable_interrupts ()
#define CO_UNLOCK_EMCY () if (CO_interruptStatus & 0x00000001)

{_builtin_enable_interrupts();}

/* (un)lock critical section when accessing Object Dictionary */

#define CO_LOCK_OD () CO_interruptStatus = __builtin_disable_interrupts()
#define CO_UNLOCK_OD () if (CO_interruptStatus & 0x00000001)
__builtin_enable_interrupts();}

/* Synchronization between CAN receive and message processing threads. */
#define CO_MemoryBarrier ()

#define CO_FLAG_READ (rxNew) ((rxNew) != NULL)

#define CO_FLAG_SET (rxNew) {CO_MemoryBarrier(); rxNew = (void*)1L;}
#define CO_FLAG_CLEAR (rxNew) {CO_MemoryBarrier(); rxNew = NULL; }

/* Translate a kernel virtual address in KSEGO or KSEGl to a real
* physical address and back. */

typedef unsigned long CO_paddr_t; /* a physical address */

typedef unsigned long CO_vaddr_t; /* a virtual address */

#define CO_KVA_TO_PA(v) ((CO_paddr_t) (v) & Ox1fffffff)

#define CO_PA_TO_KVAOQ (pa) ((void *) ((pa) | 0x80000000))

#define CO_PA_TO_KVAL (pa) ((void *) ((pa) | 0xa0000000))

CAN bit rates

CAN bit rates are initializers for array of eight CO_CANbitRateData_t
objects.

Macros are not used by driver itself, they may be used by application with
combination with object CO_CANbitRateData_t.

Application must declare following global variable depending on CO_FSYS used:
const CO_CANbitRateData_t CO_CANbitRateData[8] = {CO_CANbitRateDatalInitializers};

There are initializers for eight objects, which corresponds to following
CAN bit rates (in kbps): 10, 20, 50, 125, 250, 500, 800, 1000.

CO_FSYS is internal instruction cycle clock frequency in kHz units. See
PIC32MX documentation for more information on FSYS.

Available values for FSYS:
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(O=optimal;

#ifdef CO_FSYS

/* Macros,

p=possible;

—=not possible)

1

O IO D WDNNDNDNDNDNDNDDNDDNDDNDDN

which divides K into

/*
/*
/*
/*
/*
/*

(SJW + PROP + PhSegl + PhSeg2)

good
good
good
good
good
good

timing
timing
timing
timing
timing
timing

#define CO_CANbitRateDatalInitializers \

#define CO_CANbitRateDataInitializers \

#define CO_CANbitRateDataInitializers \

#define CO_CANbitRateDatalInitializers \

#define TQ x_7 1, 2, 3,
#define TQ x_8 1, 2, 3,
#define TQ x_09 1, 2, 4,
#define TO x_10 1, 3, 4,
#define TQ x_12 1, 3, 6,
#define TQ x_ 14 1, 4, 7,
#define TO x_15 1, 4, 8,
#define TO x_ 16 1, 5, 8,
#define TQ x_ 17 1, 6, 8,
#define TO x_18 1, 7, 8,
#define TQ x_19 1, 8, 8,
#define TQ_x_20 1, 8, 8,
#define TQ x_ 21 1, 8, 8,
#define TQ x_ 22 1, 8, 8,
#define TQ x_23 1, 8, 8,
#define TQ x_24 1, 8, 8,
#define TQ_x_25 1, 8, 8,
#if CO_FSYS == 4000
{10, TQ_x_20, 10}, \
{5, TQ_x_20, 20}, \
{2, TQ_x_20, 50}, \
{1, TQ x_16, 125}, \
{1, TQ x_8 , 250}, \
{1, TO x_8 , 0}, \
{1, TO x_8 , 0}, \
{1, TQ_x_8 , 0}
#elif CO_FSYS == 8000
{25, TQO x_ 16, 10}, \
{10, TQ_x_20, 20}, \
{5, TQ_x_16, 50}, \
{2, TQO x_ 16, 125}, \
{1, TQO x_ 16, 250}, \
{1, TQO x_ 8 , 500}, \
(1, TQ. x_8 , 0}, \
{1, TQ_x_8 , 0}
#elif CO_FSYS == 12000
{40, TQ_x_15, 10}, \
{20, TQ_x_15, 20}, \
{8, TQ_x_15, 50}, \
{3, TQO x_ 16, 125}, \
{2, TO x_12, 250}, \
{1, TQ x_ 12, 500}, \
{1, TQ x_12, 0}, \
{1, TQ x_12, 0}
#elif CO_FSYS == 16000
{50, TQO x_16, 10}, \
{25, TQO x_16, 20}, \
{10, TQO x_16, 50}, \
{4, TQ x_16, 125}, \
{2, TQO x_16, 250}, \
{1, TQ x_16, 500}, \
{1, TQO_ x_10, 800}, \

*/
*/
*/
*/
*/
*/

*/



{1, TQ x_8 , 1000}
#elif CO_FSYS == 20000
#define CO_CANbitRateDatalInitializers
{50, TQ x_20, 10}, \
{25, TQ x_20, 20}, \
{10, TQ_x_20, 50}, \
{5, TQO x_ 16, 125}, \
{2, TQ x_20, 250}, \
{1, TQ_x_20, 500}, \
{1, TQ_x_20, 0}, \
{1, TQ x_10, 1000}
#elif CO_FSYS == 24000
#define CO_CANbitRateDataInitializers
{63, TQ x_19, 10}, \
{40, TQ_x_15, 20}, \
{15, TQO x_16, 50}, \
{6, TQ x_16, 125}, \
{3, TQO x_ 16, 250}, \
{2, TO x_12, 500}, \
{1, TQ x_15, 800}, \
{1, TQ x_12, 1000}
#elif CO_FSYS == 32000
#define CO_CANbitRateDatalInitializers
{64, TQ x_25, 10}, \
{50, TQO x_16, 20}, \
{20, TQ_x_16, 50}, \
{8, TQO x_ 16, 125}, \
{4, TQ x_16, 250}, \
{2, TQ x_16, 500}, \
{2, TQ_x_10, 800}, \
{1, TQ x_16, 1000}
#elif CO_FSYS == 36000
#define CO_CANbitRateDataInitializers
{50, TQ x_18, 10}, \
{50, TQ x_18, 20}, \
{20, TQO x_ 18, 50}, \
{8, TQ x_18, 125}, \
{4, TQO x_ 18, 250}, \
{2, TQ x_18, 500}, \
{2, TQ x_18, 0}, \
{1, TQ x_18, 1000}
#elif CO_FSYS == 40000
#define CO_CANbitRateDatalInitializers
{50, TQ_x_20, 0}, \
{50, TQ x_20, 20}, \
{25, TQ_x_16, 50}, \
(10, TO x_16, 125},
{5, TQ x_16, 250},
{2, TQ x_20, 500},
{1, TQ x_25, 800},
{1, TQ x_20, 1000}
#elif CO_FSYS == 48000
#define CO_CANbitRateDatalInitializers
{63, TQ x_19, 0}, \
{63, TQO x_19, 20}, \
{30, TQO x_16, 50}, \
{12, TQO x_ 16, 125}, \
{6, TQO x_ 16, 250}, \
{3, TQO x_16, 500}, \
{2, TQ x_15, 800}, \
{2, TQ x_12, 1000}
#elif CO_FSYS == 56000
#define CO_CANbitRateDataInitializers
{61, TQ x_23, 0}, \

\
\
\
\



{61, TQ_x_23, 20}, \
{35, TQ_x_16, 50}, \
{14, TQ_x_16, 125}, \
{7, TQ x_16, 250}, \
{4, TQ x_14, 500}, \
{5, TQ x_7 , 800}, \
{2, TQ x_14, 1000}
#elif CO_FSYS == 64000
#define CO_CANbitRateDatalInitializers \
{64, TQ x 25, 0}, \
{64, TOQ_x_25, 20}, \
{40, TQ_x_16, 50}, \
{16, TQ_x_16, 125}, \
{8, TQ x_16, 250}, \
{4, TQ_x_16, 500}, \
{2, TQ x_20, 800}, \
{2, TQ x_16, 1000}
#elif CO_FSYS == 72000
#define CO_CANbitRateDataInitializers \
{40, TQ_x_18, 0}, \
{40, TQ_x_18, 0}, \
{40, TQ_x_18, 50}, \
{16, TQ_x_18, 125},
{8, TQ x_18, 250},
{4, TQ x_18, 500},
{3, TQ_x_15, 800},
{2, TQ x_18, 1000}
#elif CO_FSYS == 80000
#define CO_CANbitRateDatalInitializers \
{40, TQ_x_20, 0}, \
{40, TQ_x_20, 0}, \
{40, TQ_x_20, 50}, \
{16, TQ_x_20, 125}, \
{8, TQ_x_20, 250}, \
{4, TQ_x_20, 500}, \
{2, TQ x_25, 800}, \
{2, TQ_x_20, 1000}

#elif CO_FSYS == 100000
#define CO_CANbitRateDataInitializers \ //Pievienots darbam ar 200 MHz
mikrokontrolleri
{50, TQ_x_20, 0}, /*Not possible*/ \
{50, TQ_x_20, 0}, /*Not possible*/ \
{50, TQ_x_20, 50}, /*CAN=50kbps*/ \
{20, TQ_x_20, 125}, /*CAN=125kbps*/ \
{10, TQ_x_20, 250}, /*CAN=250kbps*/ \
{5, TQ_x_20, 500}, /*CAN=500kbps*/ \
{2, TQ x_25, 0}, /*Not possiblex/ \
{2, TQ_x_25, 1000} /*CAN=1000kbps*/
#telse
#error define_CO_FSYS CO_FSYS not supported
fendif
#endif
/* Structure contains timing coefficients for CAN module.
*
* CAN baud rate is calculated from following equations:
* Fsys — System clock (MAX 80MHz for PIC32MX)
* TQ = 2 * BRP / Fsys - Time Quanta
* BaudRate = 1 / (TQ * K) — Can bus Baud Rate
* K = SJW + PROP + PhSegl + PhSeg2 — Number of Time Quantas
*/
typedef struct {
uint8_t BRP; /* (l...64) Baud Rate Prescaler */

uint8_t SJIW; /* (1...4) SJIW time */



uint8_t PROP;
uint8_t phSegl;
uint8_t phSeg2;
uintlé6_t bitrate;
} CO_CANbitRateData_t;

#ifdef _ cplusplus
}

#endif /* __ _cplusplus */

/*
/*
/*
/*

#endif /* CO_DRIVER_TARGET

(1...8)
(1...8)
(1...8)
bitrate
*/

PROP time */

Phase Segment 1 time */
Phase Segment 2 time */
in kbps */



Fails “CO_OD.c”
// clang-format off

/*******************************************************************************

File - CO_OD.c/CO_OD.h
CANopen Object Dictionary.

This file was automatically generated with libedssharp Object

Dictionary Editor wvUnknown DON'T EDIT THIS FILE MANUALLY !!!!
*******************************************************************************/

#include "CO_driver.h"
#include "CO_OD.h"
#include "CO_SDOserver.h"

/*******************************************************************************

DEFINITION AND INITIALIZATION OF OBJECT DICTIONARY VARIABLES

*******************************************************************************/

/***** Definition for ROM Variables *******************************************/

struct sCO_OD_ROM CO_OD_ROM = {
CO_OD_FIRST_LAST_WORD,

CO_OD_FIRST_LAST_WORD,
};

/***** Definition for RAM Variables *******************************************/

struct sCO_OD_RAM CO_OD_RAM = {
CO_OD_FIRST_LAST_WORD,

/*0005*/ 0xOL,
/*1000*/ 0x0000L,
/*1001*/ 0xOL,
/*1002*/ 0x0000L,

/*1003*/ {0x0000L, 0x0000L, 0x0000L, 0x0000L, 0x0000L, Ox0000L, 0x0000L, 0xO0000L},

/*1006*/ 0x3A98L,

/*1007*/ 0x07DOL,

/*1008*/ {lcl, lAl, lNl, lol, lpl, lel, lnl, lNl, lol, ldl, lel},
/*1009*/ {'3', '.', '0', '0'},

/*lOOA*/ {l3l, l'l, lOl, lOl},

/*1010*/ {0x0003L},

/*1011*/ {0x0001L},

/*1014*/ 0x0080L,

/*1015*/ 0x64,

/*1016*/ {0x503FFL, Ox603FFL, 0x0000L, 0x0000L},
/*1017*/ 0x00,

/*1018*/ {0x4L, 0x0000L, 0x0000L, 0x0000L, OxO000O0L},
/*1019*/ 0x0L,

/*1029*/ {0x0L, O0x0L, Ox1L, OxOL, OxOL, OxOL},
/*1200*/ {{0x2L, 0x0600L, 0x0580L}},

/*1280*/ {{0x3L, 0x0600L, 0x0580L, Ox5L}},
/*1400*/ {{0x2L, 0x0281L, OxFFL},

/*1401*/ {0x2L, 0x0282L, OxFFL},

/*1402*/ {0x2L, 0x0283L, OxFFL},

/*1403*/ {0x2L, 0x0284L, OxFFL},

/*1404*/ {0x2L, 0x0285L, OxFFL},

/*1405*/ {0x2L, 0x0286L, OxFFL},

/*1406*/ {0x2L, O0x028AL, OxXFEL},

/*1407*/ {0x2L, 0x028BL, OxFFL},

20. Pielikums



/*1408*/ {0x2L, 0x028CL, OxFFL},

/*1409*/ {0x2L, 0x028DL, OxFFL}},

/*1600*/ {{0x2L, 0x60110010L, 0x60120020L, 0x0000L, 0x0000L, O0x0000L, 0x0000L, 0x0000L,
0x0000L},

/*1601*/ {0x2L, 0x60210010L, 0x60220020L, 0x0000L, 0x0000L, 0x0000L, Ox0000L, 0x0000L,
0x0000L},

/*1602*/ {0x2L, 0x60310010L, 0x60320020L, 0x0000L, 0x0000L, 0x0000L, Ox0000L, 0x0000L,
0x0000L},

/*1603*/ {0x2L, 0x60410010L, 0x60420020L, 0x0000L, 0x0000L, 0x0000L, Ox0000L, 0x0000L,
0x0000L},

/*1604*/ {0x2L, 0x60510010L, 0x60520020L, 0x0000L, 0x0000L, 0x0000L, 0x0000L, 0x0000L,
0x0000L},

/*1605*/ {0x2L, 0x60610010L, 0x60620020L, 0x0000L, 0x0000L, 0x0000L, 0x0000L, 0x0000L,
0x0000L},

/*1606*/ {0x2L, Ox60A10010L, 0x60A30010L, 0x0000L, 0x0000L, 0x0000L, 0x0000L, 0x0000L,
0x0000L},

/*1607*/ {0x2L, 0x60B10010L, 0x60B30010L, 0x0000L, 0x0000L, 0x0000L, 0x0000L, 0x0000L,
0x0000L},

/*1608*/ {0x2L, 0x60C10010L, 0x60C30010L, 0x0000L, 0x0000L, 0x0000L, 0x0000L, 0x0000L,
0x0000L},

/*1609*/ {0x2L, 0x60D10010L, 0x60D30010L, 0x0000L, 0x0000L, 0x0000L, Ox0000L, 0x0000L,
0x0000L}},

/*1800*/ {{0x6L, 0x0301L, OxFFL, 0x64, O0x0L, 0x00, OxOL},

/*1801*/ {0x6L, 0x0302L, OxFFL, 0x00, 0xOL, 0x00, O0xOL},

/*1802*/ {0x6L, 0x0303L, OxFFL, 0x00, 0xOL, 0x00, O0xOL},

/*1803*/ {0x6L, 0x0304L, OxFFL, 0x00, 0x0L, 0x00, OxOL},

/*1804*/ {0x6L, 0x0305L, OxFFL, 0x00, 0xOL, 0x00, O0xOL},

/*1805*/ {0x6L, 0x0306L, OxFFL, 0x00, 0x0L, 0x00, O0xOL},

/*1806*/ {0x6L, O0x030AL, OxFFL, 0x00, 0xOL, 0x00, O0xOL},

/*1807*/ {0x6L, O0x030BL, OxFFL, 0x00, 0x0L, 0x00, OxOL},

/*1808*/ {0x6L, 0x030CL, OxFFL, 0x00, 0x0L, 0x00, O0xOL},

/*1809*/ {0x6L, 0x030DL, OxFFL, 0x00, 0x0L, 0x00, OxOL}},

/*1A00*/ {{0x2L, 0x60100010L, 0x60140020L, 0x0000L, 0x0000L, O0x0000L, 0x0000L, 0x0000L,
0x0000L},

/*1A01*/ {0x2L, 0x60200010L, 0x60240020L, 0x0000L, 0x0000L, 0x0000L, 0x0000L, 0x0000L,
0x0000L},

/*1A02*/ {0x2L, 0x60300010L, 0x60340020L, 0x0000L, 0x0000L, 0x0000L, 0x0000L, 0x0000L,
0x0000L},

/*1A03*/ {0x2L, 0x60400010L, 0x60440020L, 0x0000L, 0x0000L, 0x0000L, 0x0000L, 0x0000L,
0x0000L},

/*1A04*/ {0x2L, 0x60500010L, 0x60540020L, 0x0000L, 0x0000L, 0x0000L, Ox0000L, 0x0000L,
0x0000L},

/*1A05*/ {0x2L, 0x60600010L, 0x60640020L, 0x0000L, 0x0000L, 0x0000L, Ox0000L, 0x0000L,
0x0000L},

/*1A06*/ {0x2L, 0x60A00010L, 0x60A20010L, 0x0000L, 0x0000L, 0x0000L, 0Ox0000L, 0x0000L,
0x0000L},

/*1A07*/ {0x2L, 0x60B00010L, 0x60B20010L, 0x0000L, 0x0000L, 0x0000L, 0x0000L, 0x0000L,
0x0000L},

/*1A08*/ {0x2L, 0x60C00010L, 0x60C20010L, 0x0000L, 0x0000L, 0x0000L, 0x0000L, 0x0000L,
0x0000L},

/*1A09*/ {0x2L, 0x60D00010L, 0x60D20010L, 0x0000L, 0x0000L, 0x0000L, Ox0000L, 0x0000L,
0x0000L}},

/*1F80%/ 0x0001L,

/*2100*/ {0xO0L},

/*2101*/ 0x30L,

/*2102*/ OxFA,

/*2103*/ 0x00,

/*2104*/ 0x00,

/*2106*/ 0x0000L,

/*2107*/ {0x3E8, 0x00, 0x00, 0x00, 0x00},

/*2108*/ {0x00},

/*2109*%/ {0x00},

/*2110*/ {0x0000L, 0x0000L, 0x0000L, 0Ox0000L, 0x0000L, 0x0000L, 0x0000L, 0x0000L, 0x0000L,
0x0000L, 0x0000L, 0x0000L, 0x0000L, 0x0000L, 0x0000L, Ox000O0L},



/*2111*/
0x0000L,
/*2112%/
0x0000L,
/*2120%*/
/*2130%*/
/*2301*/

{0x0001L, 0x0000L, 0x0000L, 0x0000L, 0x0000L, 0x0000L, 0x0000L, 0x0000L, 0x0000L,
0x0000L, 0x0000L, 0x0000L, 0x0000L, 0x0000L, 0x0000L},

{0x0001L, 0x0000L, 0x0000L, 0x0000L, O0x0000L, 0x0000L, 0x0000L, 0x0000L, 0x0000L,
0x0000L, 0x0000L, 0x0000L, 0x0000L, 0x0000L, 0x0000L},

{0x5L, 0x1234567890ABCDEFL, 0x234567890ABCDEF1L, 12.345, 456.789, 0},

{0x3L, {'-'}, 0x00000000L, 0x0000L},

{{0x8L, 0x0064L, 0xlL, {'T', 'r', 'a', 'c', 'e', '1'}, {'r', 'e', 'd'},

0x60000108L, Ox1L, O0xOL, 0x0000L},

/*2302%/
0x0000L,
/*2400%/
/*2401%/
/*2402%/
/*6010%/
/*6011%/
/*6012%/
/*6013%/
/*6014%/
/*6015%/
/*6020%/
/*6021%/
/*6022%/
/*6023%/
/*6024%/
/*6025%/
/*6030%/
/*6031%/
/*6032%/
/*6033%/
/*6034%/
/*6035%/
/*6040%/
/*6041%/
/*6042%/
/*6043%/
/*6044%/
/*6045%/
/*6050%/
/*6051%/
/*6052%/
/*6053%/
/*6054%/
/*6055%/
/*6060%/
/*6061%/
/*6062%/
/*6063%/
/*6064%/
/*6065%/
/*60A0*/
/*60A1%/
/*60A2*/
/*60A3%/
/*60BO*/
/*60B1%/
/*60B2%/
/*60B3%/
/*60C0%*/
/*60C1%/
/*60C2%/
/*60C3%/
/*60D0*/
/*60D1*/
/*60D2%/

{0x8L, 0x0000L, 0xOL, {'T', 'r', 'a', 'c', 'e', '2'}, {'g', 'r', 'e', 'e', 'n'},
0x0L, 0xO0L, 0x0000L}},
0x0L,
{{0x6L, 0x0000L, 0x0000L, 0x0000L, 0x0000L, 0, 0x0000L},
{0x6L, 0x0000L, 0x0000L, 0x0000L, Ox0000L, O, 0xOO00O0L}},
0x00,
0x00,
0x0000L,
0x0000L,
0x0000L,
0x0000L,
0x00,
0x00,
0x0000L,
0x0000L,
0x0000L,
0x0000L,
0x00,
0x00,
0x0000L,
0x0000L,
0x0000L,
0x0000L,
0x00,
0x00,
0x0000L,
0x0000L,
0x0000L,
0x0000L,
0x00,
0x00,
0x0000L,
0x0000L,
0x0000L,
0x0000L,
0x00,
0x00,
0x0000L,
0x0000L,
0x0000L,
0x0000L,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,



/*60D3*/ 0x00),

};

CO_OD_FIRST_LAST_WORD,

/**x%x*% Definition for EEPROM variables X*xkxkxkkkxkkkkkhhkkkhkhhhhkkkkhkkhk Xk Xk Xk Xk x % /
struct sCO_OD_EEPROM CO_OD_EEPROM = {

Y,

CO_OD_FIRST_LAST_WORD,

CO_OD_FIRST_LAST_WORD,

/*******************************************************************************

STRUCTURES FOR RECORD TYPE OBJECTS
K ok ek ok ok ok ok ok ok ok ok ok ok ok ok ke ok ok ok ok ok ok ok ok K ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok Kk ok K ok ok ok ok kK ok ok ok ok ok ok Xk ok ok k

/*0x1018*/

};

/*0x1200%/

Y,

/*0x1280%/

};

/*0x1400%*/

Y,

/*0x1401*/

Y,

/*0x1402*/

};

/*0x1403*/

const CO_OD_entryRecord_t OD_recordl018[5] = {
{(void*) &CO_OD_RAM.identity.maxSubIndex, 0x06,
{(void*) &CO_OD_RAM.identity.vendorID, 0x86,
{(void*) &CO_OD_RAM.identity.productCode, 0x86,
{(void*) &CO_OD_RAM.identity.revisionNumber,
{(void*)&CO_OD_RAM.identity.serialNumber, 0x86,

const CO_OD_entryRecord_t OD_recordl200[3] = {

{ (void*) &CO_OD_RAM. SDOServerParameter[0] .maxSubIndex,
{(void*) &CO_OD_RAM. SDOServerParameter[0] .COB_IDClientToServer,
{(void*) &CO_OD_RAM. SDOServerParameter[0] .COB_IDServerToClient,

const CO_OD_entryRecord_t OD_recordl280[4] = {

{ (void*) &CO_OD_RAM.SDOClientParameter[0] .maxSubIndex,
{(void*) &CO_OD_RAM.SDOClientParameter[0] .COB_IDClientToServer,
{(void*) &CO_OD_RAM.SDOClientParameter[0] .COB_IDServerToClient,
{(void*) &CO_OD_RAM.SDOClientParameter[0] .nodeIDOfTheSDOServer,

const CO_OD_entryRecord_t OD_recordl400[3] = {

{(void*) &CO_OD_RAM.RPDOCommunicationParameter[0]
{ (void*) &CO_OD_RAM.RPDOCommunicationParameter[0]
{ (void*) &CO_OD_RAM.RPDOCommunicationParameter[0]

const CO_OD_entryRecord_t OD_recordl401[3] = {

{(void*) &CO_OD_RAM.RPDOCommunicationParameter[1]
{(void*) &CO_OD_RAM.RPDOCommunicationParameter([1]
{(void*) &CO_OD_RAM.RPDOCommunicationParameter[1]

const CO_OD_entryRecord_t OD_recordl402[3] = {

{(void*) &CO_OD_RAM.RPDOCommunicationParameter[2]
{(void*) &CO_OD_RAM.RPDOCommunicationParameter([2]
{(void*) &CO_OD_RAM.RPDOCommunicationParameter[2]

const CO_OD_entryRecord_t OD_recordl403[3] = {
{ (void*) &CO_OD_RAM.RPDOCommunicationParameter[3]
{(void*) &CO_OD_RAM.RPDOCommunicationParameter[3]

.maxSubIndex,
.COB_IDUsedByRPDO,
.transmissionType,

.maxSubIndex,
.COB_IDUsedByRPDO,
.transmissionType,

.maxSubIndex,
.COB_IDUsedByRPDO,
.transmissionType,

.maxSubIndex,
.COB_IDUsedByRPDO,

0x1 1},
0x4 1},

0x4 1},
0x86,
0x4 1},

0x4 1},

0x06, 0x1 1},

0x06, 0xl 1},

0x06,

0x06,

0x06,

0x06,

0x86,
0x86,

0x86,
0x86,
0x06,

0x4
0x4

0x4
0x4
0x1

},

},
},

0xl },

0x8E,
0x0E,

0x4
0x1

0xl },

0x8E,
0x0E,

0x4
0x1

0xl },

0x8E,
0x0E,

0x4
0x1

0x1 1},

0x8E,

0x4

},

b,

b,
b,

},



},;

/*0x1404*/

};

/*0x1405*/

};

/*0x1406%/

};

/*0x1407*/

Y,

/*0x1408%*/

Y,

/*0x1409%/

};

/*0x1600%*/

Y,

/*0x1601*/

};

/*0x1602*/

{(void*) &CO_OD_RAM.RPDOCommunicationParameter[3]

const CO_OD_entryRecord_t OD_recordl404[3]

{(void*) &CO_OD_RAM.RPDOCommunicationParameter([4]
{(void*) &CO_OD_RAM.RPDOCommunicationParameter([4]
{(void*) &CO_OD_RAM.RPDOCommunicationParameter([4]

const CO_OD_entryRecord_t OD_recordl405[3]

{(void*) &CO_OD_RAM.RPDOCommunicationParameter[5]
{(void*) &CO_OD_RAM.RPDOCommunicationParameter[5]
{ (void*) &CO_OD_RAM.RPDOCommunicationParameter[5]

const CO_OD_entryRecord_t OD_recordl406[3]

{ (void*) &CO_OD_RAM.RPDOCommunicationParameter[6]
{(void*) &CO_OD_RAM.RPDOCommunicationParameter[6]
{ (void*) &CO_OD_RAM.RPDOCommunicationParameter[6]

const CO_OD_entryRecord_t OD_recordl407[3]

{(void*) &CO_OD_RAM.RPDOCommunicationParameter[7]
{(void*) &CO_OD_RAM.RPDOCommunicationParameter[7]
{(void*) &CO_OD_RAM.RPDOCommunicationParameter[7]

const CO_OD_entryRecord_t OD_recordl408[3]

{(void*) &CO_OD_RAM.RPDOCommunicationParameter[8]
{ (void*) &CO_OD_RAM.RPDOCommunicationParameter[8]
{ (void*) &CO_OD_RAM.RPDOCommunicationParameter[8]

const CO_OD_entryRecord_t OD_recordl409[3]

{(void*) &CO_OD_RAM.RPDOCommunicationParameter[9]
{(void*) &CO_OD_RAM.RPDOCommunicationParameter[9]
{(void*) &CO_OD_RAM.RPDOCommunicationParameter[9]

const CO_OD_entryRecord_t OD_recordl600[9]

{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.

RPDOMappingParameter[0]
RPDOMappingParameter[0]
RPDOMappingParameter[0]
RPDOMappingParameter[0]
RPDOMappingParameter[0]
RPDOMappingParameter[0]
RPDOMappingParameter[0]
RPDOMappingParameter[0]
RPDOMappingParameter[0]

const CO_OD_entryRecord_t OD_recordl601[9]

{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.

RPDOMappingParameter[1]
RPDOMappingParameter[1]
RPDOMappingParameter[1]
RPDOMappingParameter[1]
RPDOMappingParameter[1]
RPDOMappingParameter[1]
RPDOMappingParameter[1]
RPDOMappingParameter[1]
RPDOMappingParameter[1]

const CO_OD_entryRecord_t OD_recordl602[9]

={

={

={

={

={

={

={

.numberOfMappedObjects,
.mappedObjectl,
.mappedObject?2,
.mappedObject3,
.mappedObject4,
.mappedObject?5,
.mappedObject6,
.mappedObject?,
.mappedObject8,

={

.numberOfMappedObjects,
.mappedObjectl,
.mappedObject?2,
.mappedObject3,
.mappedObiject4,
.mappedObject5,
.mappedObjectb,
.mappedObject’,
.mappedObject8,

.maxSubIndex,
.COB_IDUsedByRPDO,
.transmissionType,

.maxSubIndex,
.COB_IDUsedByRPDO,
.transmissionType,

.maxSubIndex,
.COB_IDUsedByRPDO,
.transmissionType,

.maxSubIndex,
.COB_IDUsedByRPDO,
.transmissionType,

.maxSubIndex,
.COB_IDUsedByRPDO,
.transmissionType,

.maxSubIndex,
.COB_IDUsedByRPDO,
.transmissionType,

.transmissionType,

0x06,

0x06,

0x06,

0x06,

0x06,

0x06,

0x4
0x4
0x4
0x4
0x4
0x4
0x4
0x4

0xBE,
0xBE,
0xBE,
0xBE,
0xBE,
0x8E,
0x8E,
0x8E,

0x4
0x4
0x4
0x4
0x4
0x4
0x4
0x4

0x8E,
0x8E,
0x8E,
0x8E,
0x8E,
0x8E,
0x8E,
0x8E,

0x0E,

0x0E,

b,
b,
b,
b,
},
},
},
},

0x0E,

},
b,
b,
b,
b,
b,
},
},

0x1

0x1 1},
0x8E,
0x0E,

0x4
0x1

0x1 1},
0x8E,
0x0E,

0x4
0x1

0x1 1},
0x8E,
0x0E,

0x4
0x1

0x1 1},
0x8E,
0x0E,

0x4
0x1

0x1 1},
0x8E,
0x0E,

0x4
0x1

0x1 1},
0x8E,
0x0E,

0x4
0x1

},

},
},

},
},

},
},

},
},

},

b,
},

0x1l 1},

0x1l 1},



};

/*0x1603*/

};

/*0x1604*/

Y,

/*0x1605%/

Y,

/*0x1606%/

};

/*0x1607*/

{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.

RPDOMappingParameter[2]
RPDOMappingParameter[2]
RPDOMappingParameter[2]
RPDOMappingParameter[2]
RPDOMappingParameter[2]
RPDOMappingParameter[2]
RPDOMappingParameter[2]
RPDOMappingParameter[2]
RPDOMappingParameter[2]

const CO_OD_entryRecord_t OD_recordl603[9]

{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.

RPDOMappingParameter[3]
RPDOMappingParameter[3]
RPDOMappingParameter[3]
RPDOMappingParameter[3]
RPDOMappingParameter[3]
RPDOMappingParameter[3]
RPDOMappingParameter[3]
RPDOMappingParameter[3]
RPDOMappingParameter[3]

const CO_OD_entryRecord_t OD_recordl604[9]

{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.

RPDOMappingParameter[4]
RPDOMappingParameter[4]
RPDOMappingParameter[4]
RPDOMappingParameter[4]
RPDOMappingParameter[4]
RPDOMappingParameter[4]
RPDOMappingParameter[4]
RPDOMappingParameter[4]
RPDOMappingParameter[4]

const CO_OD_entryRecord_t OD_recordl605[9]

{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.

RPDOMappingParameter[5]
RPDOMappingParameter[5]
RPDOMappingParameter[5]
RPDOMappingParameter[5]
RPDOMappingParameter[5]
RPDOMappingParameter[5]
RPDOMappingParameter[5]
RPDOMappingParameter[5]
RPDOMappingParameter[5]

const CO_OD_entryRecord_t OD_recordl606[9]

{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.

RPDOMappingParameter[6]
RPDOMappingParameter[6]
RPDOMappingParameter[6]
RPDOMappingParameter[6]
RPDOMappingParameter[6]
RPDOMappingParameter[6]
RPDOMappingParameter[6]
RPDOMappingParameter[6]
RPDOMappingParameter[6]

const CO_OD_entryRecord_t OD_recordl607[9]

{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.

RPDOMappingParameter[7]
RPDOMappingParameter[7]
RPDOMappingParameter[7]
RPDOMappingParameter[7]

.numberOfMappedObjects,
.mappedObjectl,
.mappedObject?2,
.mappedObject3,
.mappedObiject4,
.mappedObject5,
.mappedObjectb,
.mappedObject’,
.mappedObjects,

.numberOfMappedObjects,
.mappedObjectl,
.mappedObject2,
.mappedObject3,
.mappedObject4,
.mappedObject5,
.mappedObject6,
.mappedObject’,
.mappedObjects,

.numberOfMappedObjects,
.mappedObjectl,
.mappedObject?2,
.mappedObject3,
.mappedObject4,
.mappedObject?5,
.mappedObject6,
.mappedObject?,
.mappedObject8,

.numberOfMappedObjects,
.mappedObjectl,
.mappedObject2,
.mappedObject3,
.mappedObject4,
.mappedObject5,
.mappedObjectb,
.mappedObject’,
.mappedObjects,

.numberOfMappedObjects,
.mappedObjectl,
.mappedObject?2,
.mappedObject3,
.mappedObiject4,
.mappedObject?5,
.mappedObjectb,
.mappedObject’,
.mappedObjects,

.numberOfMappedObjects,
.mappedObjectl,
.mappedObject2,
.mappedObject3,

0x4
0x4
0x4
0x4
0x4
0x4
0x4
0x4

0x8E,
0x8E,
0x8E,
0x8E,
0x8E,
0x8E,
0x8E,
0x8E,

={

0x4
0x4
0x4
0x4
0x4
0x4
0x4
0x4

0x8E,
0x8E,
0x8E,
0x8E,
0x8E,
0x8E,
0x8E,
0x8E,

={

0x4
0x4
0x4
0x4
0x4
0x4
0x4
0x4

0x86,
0x86,
0x86,
0x86,
0x86,
0x86,
0x86,
0x86,

={

0x4
0x4
0x4
0x4
0x4
0x4
0x4
0x4

0x86,
0x86,
0x86,
0x86,
0x86,
0x86,
0x86,
0x86,

={

0x4
0x4
0x4
0x4
0x4
0x4
0x4
0x4

0x86,
0x86,
0x86,
0x86,
0x86,
0x86,
0x86,
0x86,

={

0x86,
0x86,
0x86,

0x4
0x4
0x4

0x0E,

},
b,
},
},
b,
b,
b,
b,

0x0E,

b,
},
},
},
b,
},
b,
b,

0x06,

},
b,
},
b,
},
},
},
},

0x06,

b,
},
b,
b,
b,
b,
b,
b,

0x06,

},
b,
},
b,
},
b,
b,
b,

0x06,

},
},
},

0x1l 1},

0x1 1},

0x1l 1},

0x1 1},

0x1 1},

0x1 1},



};

/*0x1608%*/

};

/*0x1609%*/

Y,

/*0x1800%*/

},

};

/*0x1801*/

},

Y,

/*0x1802*/

},

Y,

{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.

RPDOMappingParameter[7]
RPDOMappingParameter[7]
RPDOMappingParameter[7]
RPDOMappingParameter[7]
RPDOMappingParameter[7]

const CO_OD_entryRecord_t OD_recordl608[9] = {

{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.

const CO_OD_entryRecord_t OD_recordl609[9] = {

{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.

const CO_OD_entryRecord_t OD_recordl800[7] = {

{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.

{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.

const CO_OD_entryRecord_t OD_recordl801[7] = {

{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.

{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.

const CO_OD_entryRecord_t OD_recordl802[7] = {

{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.

{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.

.mappedObiject4,
.mappedObject?5,
.mappedObjectb,
.mappedObject?,
.mappedObjects,

0x4
0x4
0x4
0x4
0x4

0x86,
0x86,
0x86,
0x86,
0x86,

b,
},
b,

},

RPDOMappingParameter[8] .numberOfMappedObijects, 0x06, 0x1 },
RPDOMappingParameter[8] .mappedObijectl, 0x86, 0x4 1},
RPDOMappingParameter[8] .mappedObject2, 0x86, 0x4 1},
RPDOMappingParameter[8] .mappedObiject3, 0x86, 0x4 1},
RPDOMappingParameter[8] .mappedObject4, 0x86, 0x4 1},
RPDOMappingParameter[8] .mappedObiject5, 0x86, 0x4 1},
RPDOMappingParameter[8] .mappedObject6, 0x86, 0x4 1},
RPDOMappingParameter[8] .mappedObject7, 0x86, 0x4 1},
RPDOMappingParameter[8] .mappedObject8, 0x86, 0x4 1},
RPDOMappingParameter[9] .numberOfMappedObijects, 0x06, 0x1 1},
RPDOMappingParameter[9] .mappedObijectl, 0x86, 0x4 1},
RPDOMappingParameter[9] .mappedObiject2, 0x86, 0x4 1},
RPDOMappingParameter[9] .mappedObiject3, 0x86, 0x4 1},
RPDOMappingParameter[9] .mappedObiject4, 0x86, 0x4 1},
RPDOMappingParameter[9] .mappedObject5, 0x86, 0x4 1},
RPDOMappingParameter[9] .mappedObiject6, 0x86, 0x4 1},
RPDOMappingParameter[9] .mappedObject7, 0x86, 0x4 1},
RPDOMappingParameter[9] .mappedObiject8, 0x86, 0x4 1},
TPDOCommunicationParameter[0] .maxSubIndex, 0x06, Ox1 1},
TPDOCommunicationParameter[0] .COB_IDUsedByTPDO, 0x8E, 0x4 1},
TPDOCommunicationParameter[0] .transmissionType, O0x0E, 0x1 },
TPDOCommunicationParameter[0] .inhibitTime, O0x8E, 0x2 1},
TPDOCommunicationParameter[0] .compatibilityEntry, Ox0E, 0x1
TPDOCommunicationParameter[0] .eventTimer, 0x8E, 0x2 },
TPDOCommunicationParameter[0] .SYNCStartvValue, O0xO0E, 0x1 },
TPDOCommunicationParameter[1l] .maxSubIndex, 0x06, O0x1 1},
TPDOCommunicationParameter[1] .COB_IDUsedByTPDO, Ox8E, 0x4 1},
TPDOCommunicationParameter[l] .transmissionType, O0x0E, 0x1 },
TPDOCommunicationParameter[l].inhibitTime, O0x8E, 0x2 1},
TPDOCommunicationParameter[l] .compatibilityEntry, Ox0E, 0x1
TPDOCommunicationParameter[l] .eventTimer, 0x8E, 0x2 },
TPDOCommunicationParameter[1] .SYNCStartvValue, O0xOE, 0x1 },
TPDOCommunicationParameter[2] .maxSubIndex, 0x06, O0x1 1},
TPDOCommunicationParameter[2] .COB_IDUsedByTPDO, Ox8E, 0x4 1},
TPDOCommunicationParameter[2] .transmissionType, OxOE, Ox1 1},
TPDOCommunicationParameter[2].inhibitTime, O0x8E, 0x2 1},
TPDOCommunicationParameter[2] .compatibilityEntry, O0x0E, 0x1
TPDOCommunicationParameter[2] .eventTimer, 0x8E, 0x2 },
TPDOCommunicationParameter[2] .SYNCStartvValue, O0xO0OE, 0x1 },



/*0x1803*/

},

};

/*0x1804*/

},

};

/*0x1805*/

},

Y,

/*0x1806%/

},

};

/*0x1807*/

},

Y,

/*0x1808*/

},

const CO_OD_entryRecord_t OD_recordl803[7] = {

{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.

{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.

TPDOCommunicationParameter[3]
TPDOCommunicationParameter[3]
TPDOCommunicationParameter[3]
TPDOCommunicationParameter[3]
TPDOCommunicationParameter[3]

TPDOCommunicationParameter[3]
TPDOCommunicationParameter[3]

const CO_OD_entryRecord_t OD_recordl804[7] = {

{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.

{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.

TPDOCommunicationParameter[4]
TPDOCommunicationParameter([4]
TPDOCommunicationParameter[4]
TPDOCommunicationParameter[4]
TPDOCommunicationParameter[4]

TPDOCommunicationParameter[4]
TPDOCommunicationParameter([4]

const CO_OD_entryRecord_t OD_recordl805[7] = {

{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.

{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.

TPDOCommunicationParameter[5]
TPDOCommunicationParameter[5]
TPDOCommunicationParameter[5]
TPDOCommunicationParameter[5]
TPDOCommunicationParameter[5]

TPDOCommunicationParameter[5]
TPDOCommunicationParameter[5]

const CO_OD_entryRecord_t OD_recordl806[7] = {

{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.

{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.

TPDOCommunicationParameter[6]
TPDOCommunicationParameter[6]
TPDOCommunicationParameter[6]
TPDOCommunicationParameter[6]
TPDOCommunicationParameter[6]

TPDOCommunicationParameter[6]
TPDOCommunicationParameter[6]

const CO_OD_entryRecord_t OD_recordl807[7] = {

{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.

{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.

TPDOCommunicationParameter[7]
TPDOCommunicationParameter[7]
TPDOCommunicationParameter[7]
TPDOCommunicationParameter[7]
TPDOCommunicationParameter[7]

TPDOCommunicationParameter([7]
TPDOCommunicationParameter([7]

const CO_OD_entryRecord_t OD_recordl808[7] = {

{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.

{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.

TPDOCommunicationParameter[8]
TPDOCommunicationParameter[8]
TPDOCommunicationParameter[8]
TPDOCommunicationParameter[8]
TPDOCommunicationParameter[8]

TPDOCommunicationParameter[8]
TPDOCommunicationParameter[8]

.maxSubIndex,
.COB_IDUsedByTPDO,
.transmissionType,
.inhibitTime,
.compatibilityEntry,

.eventTimer,
.SYNCStartValue,

.maxSubIndex,
.COB_IDUsedByTPDO,
.transmissionType,
.inhibitTime,
.compatibilityEntry,

.eventTimer,
.SYNCStartValue,

.maxSubIndex,
.COB_IDUsedByTPDO,
.transmissionType,
.inhibitTime,
.compatibilityEntry,

.eventTimer,
.SYNCStartValue,

.maxSubIndex,
.COB_IDUsedByTPDO,
.transmissionType,
.inhibitTime,
.compatibilityEntry,

.eventTimer,
.SYNCStartValue,

.maxSubIndex,
.COB_IDUsedByTPDO,
.transmissionType,
.inhibitTime,
.compatibilityEntry,

.eventTimer,
.SYNCStartValue,

.maxSubIndex,
.COB_IDUsedByTPDO,
.transmissionType,
.inhibitTime,
.compatibilityEntry,

.eventTimer,
.SYNCStartValue,

0x06, 0x1 1},
0x8E, 0x4 1},
0x0E, O0x1 1},
0x2 1},

0x0E,

0x8E,
0x1

0x8E,
0x0E,

0x2 1},
0x1l },

0x06, 0x1 1},
0x8E, 0x4 1},
0x0E, O0x1 1},
0x2 1},

0x06,

0x8E,
0x1

0x8E,
0x0E,

0x2 1},

0x1l },

0x06, Ox1 },
0x8E, 0x4 1},
0x0E, O0x1 1},
0x2 1},

0x06,

0x8E,
0x1

0x8E,
0x0E,

0x2 1},

0x1 1},

0x06, 0x1 1},
0x8E, 0x4 1},
0x0E, O0x1 1},
0x2 1},

0x06,

0x8E,
0x1

0x8E,
0x0E,

0x2 1},

0x1l },

0x06, Ox1 },
0x8E, 0x4 1},
0x0E, O0x1 1},
0x2 1},

0x06,

0x8E,
0x1

0x8E,
0x0E,

0x2 1},

0x1l },

0x06, Ox1 },
0x8E, 0x4 1},
0x0E, 0Ox1 1},
0x2 1},

0x06,

0x8E,
0x1

0x8E,
0x0E,

0x2 1},
0x1l },



};

/*0x1809*/

},

};

/*0x1A00%*/

};

/*0x1A01*/

};

/*0x1A02*/

Y,

/*0x1A03*/

};

/*0x1A04*/

const CO_OD_entryRecord_t OD_recordl809[7]

{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.

{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.

TPDOCommunicationParameter[9]
TPDOCommunicationParameter[9]
TPDOCommunicationParameter[9]
TPDOCommunicationParameter[9]
TPDOCommunicationParameter[9]

TPDOCommunicationParameter[9]
TPDOCommunicationParameter[9]

const CO_OD_entryRecord_t OD_recordlAO00[9]

{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.

TPDOMappingParameter[0]
TPDOMappingParameter[0]
TPDOMappingParameter[0]
TPDOMappingParameter[0]
TPDOMappingParameter[0]
TPDOMappingParameter[0]
TPDOMappingParameter[0]
TPDOMappingParameter[0]
TPDOMappingParameter[0]

const CO_OD_entryRecord_t OD_recordlA01[9]

{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.

TPDOMappingParameter[1]
TPDOMappingParameter[1]
TPDOMappingParameter[1]
TPDOMappingParameter[1]
TPDOMappingParameter[1]
TPDOMappingParameter[1]
TPDOMappingParameter[1]
TPDOMappingParameter[1]
TPDOMappingParameter[1]

const CO_OD_entryRecord_t OD_recordlA02[9]

{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.

TPDOMappingParameter[2]
TPDOMappingParameter[2]
TPDOMappingParameter[2]
TPDOMappingParameter[2]
TPDOMappingParameter[2]
TPDOMappingParameter[2]
TPDOMappingParameter[2]
TPDOMappingParameter[2]
TPDOMappingParameter[2]

const CO_OD_entryRecord_t OD_recordlA03[9]

{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.

TPDOMappingParameter[3]
TPDOMappingParameter[3]
TPDOMappingParameter[3]
TPDOMappingParameter[3]
TPDOMappingParameter[3]
TPDOMappingParameter[3]
TPDOMappingParameter[3]
TPDOMappingParameter[3]
TPDOMappingParameter[3]

const CO_OD_entryRecord_t OD_recordlA04[9]

{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.

TPDOMappingParameter[4]
TPDOMappingParameter[4]

.numberOfMappedObjects,
.mappedObjectl,
.mappedObject2,
.mappedObject3,
.mappedObject4,
.mappedObject5,
.mappedObjectb,
.mappedObject’,
.mappedObjects,

.numberOfMappedObjects,
.mappedObjectl,
.mappedObject?2,
.mappedObject3,
.mappedObject4,
.mappedObject?5,
.mappedObject6,
.mappedObject?,
.mappedObject8,

.numberOfMappedObjects,
.mappedObjectl,
.mappedObject?2,
.mappedObject3,
.mappedObiject4,
.mappedObject5,
.mappedObjectb,
.mappedObject?,
.mappedObject8,

.numberOfMappedObjects,
.mappedObjectl,
.mappedObject?2,
.mappedObject3,
.mappedObject4,
.mappedObject5,
.mappedObjectb,
.mappedObject’,
.mappedObjects,

.numberOfMappedObjects,
.mappedObjectl,

= {

.maxSubIndex, 0x06,
.COB_IDUsedByTPDO,
.transmissionType,
.inhibitTime, Ox8E,
.compatibilityEntry,

.eventTimer,
.SYNCStartValue,

0x8E,

={

0x4
0x4
0x4
0x4
0x4
0x4
0x4
0x4

0x8E,
0x8E,
0x8E,
0x8E,
0x8E,
0x8E,
0x8E,
0x8E,

={

0x4
0x4
0x4
0x4
0x4
0x4
0x4
0x4

0x8E,
0x8E,
0x8E,
0x8E,
0x8E,
0x8E,
0x8E,
0x8E,

={

0x4
0x4
0x4
0x4
0x4
0x4
0x4
0x4

0x8E,
0x8E,
0x8E,
0x8E,
0x8E,
0x8E,
0x8E,
0x8E,

={

0x4
0x4
0x4
0x4
0x4
0x4
0x4
0x4

0x8E,
0x8E,
0x8E,
0x8E,
0x8E,
0x8E,
0x8E,
0x8E,

={

0x86, 0x4

0x0E,

0x0E,

},
},
b,
},
b,
b,
b,
b,

0x0E,

},
b,
},
},
},
},
},
},

0x0E,

b,
b,
b,
b,
b,
b,
},
},

0x0E,

},
b,
},
b,
b,
b,
b,
b,

0x06,

},

0x1 1},
0x8E,
0x0E,
0x2 1},

0x06,

0x4 },
0xl },

0x1

0x2 },
0x1 1},

0x1 1},

0x1l 1},

0x1 1},

0x1l 1},

0x1 1},



};

/*0x1A05%*/

};

/*0x1A06%*/

Y,

/*0x1A07*/

};

/*0x1A08%*/

};

/*0x1A09*/

{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.

TPDOMappingParameter[4]
TPDOMappingParameter[4]
TPDOMappingParameter[4]
TPDOMappingParameter[4]
TPDOMappingParameter[4]
TPDOMappingParameter[4]
TPDOMappingParameter[4]

const CO_OD_entryRecord_t OD_recordlA05[9]

{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.

TPDOMappingParameter[5]
TPDOMappingParameter[5]
TPDOMappingParameter[5]
TPDOMappingParameter[5]
TPDOMappingParameter[5]
TPDOMappingParameter[5]
TPDOMappingParameter[5]
TPDOMappingParameter[5]
TPDOMappingParameter[5]

const CO_OD_entryRecord_t OD_recordlA06[9]

{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.

TPDOMappingParameter[6]
TPDOMappingParameter[6]
TPDOMappingParameter[6]
TPDOMappingParameter[6]
TPDOMappingParameter[6]
TPDOMappingParameter[6]
TPDOMappingParameter[6]
TPDOMappingParameter[6]
TPDOMappingParameter[6]

const CO_OD_entryRecord_t OD_recordlAQ07[9]

{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.

TPDOMappingParameter[7]
TPDOMappingParameter[7]
TPDOMappingParameter[7]
TPDOMappingParameter[7]
TPDOMappingParameter[7]
TPDOMappingParameter[7]
TPDOMappingParameter[7]
TPDOMappingParameter[7]
TPDOMappingParameter[7]

const CO_OD_entryRecord_t OD_recordlA08[9]

{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.

TPDOMappingParameter[8]
TPDOMappingParameter[8]
TPDOMappingParameter[8]
TPDOMappingParameter[8]
TPDOMappingParameter[8]
TPDOMappingParameter[8]
TPDOMappingParameter[8]
TPDOMappingParameter[8]
TPDOMappingParameter[8]

const CO_OD_entryRecord_t OD_recordlA09[9]

{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.

TPDOMappingParameter[9]
TPDOMappingParameter[9]
TPDOMappingParameter[9]
TPDOMappingParameter[9]
TPDOMappingParameter[9]
TPDOMappingParameter[9]

.mappedObject?2,
.mappedObject3,
.mappedObject4,
.mappedObject?5,
.mappedObjectb,
.mappedObject7,
.mappedObjects,

.numberOfMappedObjects,
.mappedObjectl,
.mappedObject2,
.mappedObject3,
.mappedObject4,
.mappedObject?5,
.mappedObject6,
.mappedObject7,
.mappedObject8,

.numberOfMappedObjects,
.mappedObjectl,
.mappedObject?2,
.mappedObject3,
.mappedObject4,
.mappedObject?5,
.mappedObjectb,
.mappedObject?,
.mappedObject8,

.numberOfMappedObjects,
.mappedObjectl,
.mappedObject2,
.mappedObject3,
.mappedObject4,
.mappedObject5,
.mappedObjectb,
.mappedObject’,
.mappedObjects,

.numberOfMappedObjects,
.mappedObjectl,
.mappedObject2,
.mappedObject3,
.mappedObiject4,
.mappedObject?5,
.mappedObjectb,
.mappedObject?,
.mappedObjects,

.numberOfMappedObjects,
.mappedObjectl,
.mappedObject2,
.mappedObject3,
.mappedObject4,
.mappedObject5,

0x4
0x4
0x4
0x4
0x4
0x4
0x4

0x86,
0x86,
0x86,
0x86,
0x86,
0x86,
0x86,

={

0x4
0x4
0x4
0x4
0x4
0x4
0x4
0x4

0x86,
0x86,
0x86,
0x86,
0x86,
0x86,
0x86,
0x86,

={

0x4
0x4
0x4
0x4
0x4
0x4
0x4
0x4

0x86,
0x86,
0x86,
0x86,
0x86,
0x86,
0x86,
0x86,

={

0x4
0x4
0x4
0x4
0x4
0x4
0x4
0x4

0x86,
0x86,
0x86,
0x86,
0x86,
0x86,
0x86,
0x86,

={

0x4
0x4
0x4
0x4
0x4
0x4
0x4
0x4

0x86,
0x86,
0x86,
0x86,
0x86,
0x86,
0x86,
0x86,

={

0x4
0x4
0x4
0x4
0x4

0x86,
0x86,
0x86,
0x86,
0x86,

b,
},
b,

},
b,
b,

0x06,

b,
},
b,
},
},
},
b,
},

0x06,

b,
b,
},
b,
},
b,
},
},

0x06,

b,
},
b,
},
b,
b,
b,
b,

0x06,

},
},
},
b,
},
b,
},
b,

0x06,

},
},
},
},
},

0x1 1},

0x1l 1},

0x1 1},

0x1 1},

0x1l 1},



};

/*0x2120%*/

Y,

/*0x2130%/

};

/*0x2301*/

Y,

/*0x2302%/

};

/*0x2401*/

Y,

/*0x2402*/

};

{ (void*) &CO_OD_RAM.TPDOMappingParameter[9] .mappedObject6,
{(void*) &CO_OD_RAM.TPDOMappingParameter[9] .mappedObject?,
{ (void*) &CO_OD_RAM.TPDOMappingParameter[9] .mappedObjects,

const CO_OD_entryRecord_t OD_record2120[6]
testVar.maxSubIndex,
0x9E,
0x9E,
0x9E,
0x9E,

{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
0x0 },

{ (void*)0, OxOE,

testVar.I64,
testVar.U64,
testVar.R32,
testVar.R64,

0x86,
0x86,
0x86,

{
0x06, 0xl },
0x8 },
0x8 },
0x4 },

0x8 1},

const CO_OD_entryRecord_t OD_record2130[4] = {

{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.

time.maxSubIndex,

0x06,
time.epochTimeBaseMs,
time.epochTimeOffsetMs,

time.string,

0x06, 0x1 },
0x1 1},

0x8E,
0x9E,

0x8 },
0x4 1},

const CO_OD_entryRecord_t OD_record2301[9] = {

{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.

traceConfig[0].
traceConfig[0].
traceConfig[0].
traceConfig[0].
traceConfig[0].
traceConfig[0].
traceConfig[0].
traceConfig[0].
traceConfig[0].

maxSubIndex, 0x06, Ox1 1},
size, O0x8E, 0x4 },
axisNo, O0xOE, Ox1 1},
name, O0x0E, O0x6 1},

color, O0xO0E, 0x3 1},

map, O0x8E, 0x4 1},

format, O0xOE, O0x1 1},
trigger, O0x0E, 0x1 1},

threshold, 0x8E, 0x4 1},

const CO_OD_entryRecord_t OD_record2302[9] = {

{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.

traceConfig[l].
traceConfig[l].
traceConfig[l].
traceConfig[l].
traceConfig[l].
traceConfig[l].
traceConfig[l].
traceConfig[l].
traceConfig[l].

maxSubIndex, 0x06, 0x1 },
size, O0x8E, 0x4 },
axisNo, O0xOE, Ox1 1},
name, O0xO0E, 0x6 },

color, Ox0E, 0x5 1},

map, Ox8E, 0x4 1},

format, O0xOE, Ox1 1},
trigger, Ox0E, O0x1 },

threshold, 0x8E, 0x4 1},

const CO_OD_entryRecord_t OD_record2401[7] = {

{(void*) &CO_OD_RAM.
{(void*) &CO_OD_RAM.
{(void*) &CO_OD_RAM.
{(void*) &CO_OD_RAM.
{(void*) &CO_OD_RAM.
0x0 1},
{(void*) &CO_OD_RAM.

{(void*)0, 0xO06,

trace[0]
trace[0] .size,
trace[0] .value,
trace[0] .min,
trace[0] .max,

trace[0]

.maxSubIndex,

0x9E,
0x9E,

.triggerTime,

0x1 1},

0x06,
0x9E, 0x4 1},
0x9E, 0x4 1},
0x4 1},
0x4 1},

0x4

0x9E, },

const CO_OD_entryRecord_t OD_record2402[7] = {

{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
{ (void*) &CO_OD_RAM.
0x0 },
{ (void*) &CO_OD_RAM.

{ (void*)0, 0x06,

trace[l]
trace[l]
trace[l]
trace[l]
tracel[l]

.size,
.value,
.min,
.max,

trace[l]

.maxSubIndex,

0x9E,
0x9E,

.triggerTime,

0xl },

0x06,
0x9E, 0x4 1},
0x9E, 0x4 1},
0x4 1},
0x4 1},

0x4

0x9E, },

0x4 },
0x4 1},
0x4 },



/*******************************************************************************

OBJECT DICTIONARY
*******************************************************************************/
const CO_OD_entry_t CO_OD[CO_OD_NoOfElements] = {

{0x0005, 0x00, OxOs6, (void*) &CO_OD_RAM.compatabilityEntry},
{0x1000, 0x00, Ox86, (void*)&CO_OD_RAM.deviceType},

{0x1001, 0x00, Ox26, (void*)&CO_OD_RAM.errorRegister},

{0x1002, 0x00, OxAs6, (void*)&CO_OD_RAM.manufacturerStatusRegister},
{0x1003, 0x08, 0xO06, (void*)&CO_OD_RAM.preDefinedErrorField[0]},
{0x1006, 0x00, Ox8E, (void*) &CO_OD_RAM.communicationCyclePeriod},
{0x1007, 0x00, Ox8E, (void*)&CO_OD_RAM. synchronousWindowLength},
{0x1008, 0x00, 0x06, 1 (void*) &CO_OD_RAM.manufacturerDeviceName},
{0x1009, 0x00, OxO6, (void*) &CO_OD_RAM.manufacturerHardwareVersion},
{0x100A, 0x00, O0Ox06, (void*) &CO_OD_RAM.manufacturerSoftwareVersion},
{0x1010, 0x01, O0x06, (void*) &CO_OD_RAM.storeParameters[0]},
{0x1011, 0x01, OxO6, (void*) &CO_OD_RAM.restoreDefaultParameters[0]},
{0x1014, 0x00, Ox86, (void*) &CO_OD_RAM.COB_ID_EMCY},

{0x1015, 0x00, Ox8E, (void*) &CO_OD_RAM.inhibitTimeEMCY},

{0x1016, 0x04, O0xO6, (void*) &CO_OD_RAM.consumerHeartbeatTime[0]},
{0x1017, 0x00, Ox8E, (void*) &CO_OD_RAM.producerHeartbeatTime},
{0x1018, 0x04, 0xO00, (void*) &0OD_recordl018},

{0x1019, 0x00, OxOE, (void*)&CO_OD_RAM.synchronousCounterOverflowValue},
{0x1029, 0x06, O0xO06, (void*) &CO_OD_RAM.errorBehavior[0]},
{0x1200, 0x02, 0xO00, (void*) &0OD_recordl1200},

{0x1280, 0x03, 0x00, (void*)&0OD_recordl280},

{0x1400, 0x02, 0xO00, (void*) &0OD_recordl1400},

{0x1401, 0x02, 0x00, (void*)&0OD_recordl401},

{0x1402, 0x02, 0xO00, (void*) &0OD_recordl402},

{0x1403, 0x02, 0x00, (void*)&0OD_recordl1403},

{0x1404, 0x02, 0x00, (void*)&0OD_recordl404},

{0x1405, 0x02, 0x00, (void*) &OD_recordl405},

{0x1406, 0x02, 0x00, (void*)&0OD_recordl406},

{0x1407, 0x02, 0x00, (void*)&0OD_recordl407},

{0x1408, 0x02, 0x00, (void*)&0OD_recordl1408},

{0x1409, 0x02, 0xO00, (void*) &0OD_recordl1409},

{0x1600, 0x08, 0x00, (void*)&0OD_recordl600},

{0x1601, 0x08, 0xO00, (void*) &0OD_recordl601},

{0x1602, 0x08, 0x00, (void*)&0OD_recordlo602},

{0x1603, 0x08, 0x00, (void*) &0OD_recordl603},

{0x1604, 0x08, 0xO00, (void*) &0OD_recordl604},

{0x1605, 0x08, 0xO00, (void*) &0OD_recordl605},

{0x1606, 0x08, 0xO00, (void*) &0OD_recordl606},

{0x1607, 0x08, 0x00, (void*) &0OD_recordl607},

{0x1608, 0x08, 0x00, (void*) &0OD_recordl608},

{0x1609, 0x08, 0x00, (void*)&0OD_recordl609},

{0x1800, 0x06, 0x00, (void*)&0OD_recordl1800},

{0x1801, 0x06, 0x00, (void*)&0OD_recordl1801},

{0x1802, 0x06, 0x00, (void*)&0OD_recordl802},

{0x1803, 0x06, 0x00, (void*)&0OD_recordl1803},

{0x1804, 0x06, 0xO00, (void*) &0OD_recordl804},

{0x1805, 0x06, 0x00, (void*)&0OD_recordl805},

{0x1806, 0x06, 0xO00, (void*) &0OD_recordl806},

{0x1807, 0x06, 0x00, (void*)&0OD_recordl1807},

{0x1808, 0x06, 0x00, (void*) &0OD_recordl1808},

{0x1809, 0x06, 0xO00, (void*) &0OD_recordl809},

{0x1A00, 0x08, 0xO00, (void*) &0OD_recordlA00},

{0x1A01, 0x08, 0xO00, (void*) &0OD_recordlA01},

{0x1A02, 0x08, 0xO00, (void*) &0OD_recordlA02},

{0x1A03, 0x08, 0xO00, (void*) &0OD_recordlA03},

{0x1A04, 0x08, 0x00, (void*) &OD_recordlA04},

{0x1A05, 0x08, 0xO00, (void*) &0OD_recordlA05},

{0x1A06, 0x08, 0x00, (void*)&OD_recordlA06},

{0x1A07, 0x08, 0xO00, (void*) &0OD_recordlA07},
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{0x1A08, 0x08, 0x00,
{0x1A09, 0x08, 0x00,
{0x1F80, 0x00, Ox8E,
{0x2100, 0x00, 0x26,
{0x2101, 0x00, OxOE,
{0x2102, 0x00, Ox8E,
{0x2103, 0x00, Ox8E,
{0x2104, 0x00, 0x86,
{0x2106, 0x00, 0x86,
{0x2107, 0x05, 0x06,
{0x2108, 0x01, 0xO0e6,
{0x2109, 0x01, 0x06,
{0x2110, 0x10, 0x06,
{0x2111, 0x10, 0x06,
{0x2112, 0x10, 0x06,
{0x2120, 0x05, 0x00,
{0x2130, 0x03, 0x00,
{0x2301, 0x08, 0x00,
{0x2302, 0x08, 0x00,
{0x2400, 0x00, Ox1E,
{0x2401, 0x06, 0x00,
{0x2402, 0x06, 0x00,
{0x6010, 0x00, OXFE,
{0x6011, 0x00, OxBE,
{0x6012, 0x00, OxBE,
{0x6013, 0x00, OxBE,
{0x6014, 0x00, OXFE,
{0x6015, 0x00, OxBE,
{0x6020, 0x00, OXFE,
{0x6021, 0x00, OxBE,
{0x6022, 0x00, OxBE,
{0x6023, 0x00, OxBE,
{0x6024, 0x00, OxFE,
{0x6025, 0x00, OxBE,
{0x6030, 0x00, OxFE,
{0x6031, 0x00, OxBE,
{0x6032, 0x00, OxBE,
{0x6033, 0x00, OxBE,
{0x6034, 0x00, OxFE,
{0x6035, 0x00, OxBE,
{0x6040, 0x00, OXFE,
{0x6041, 0x00, OxBE,
{0x6042, 0x00, OxBE,
{0x6043, 0x00, OxBE,
{0x6044, 0x00, OXFE,
{0x6045, 0x00, OxBE,
{0x6050, 0x00, OxFE,
{0x6051, 0x00, OxBE,
{0x6052, 0x00, OxBE,
{0x6053, 0x00, OxBE,
{0x6054, 0x00, OXFE,
{0x6055, 0x00, OxBE,
{0x6060, 0x00, OXFE,
{0x6061, 0x00, OxBE,
{0x6062, 0x00, OxBE,
{0x6063, 0x00, OxBE,
{0x6064, 0x00, OXFE,
{0x6065, 0x00, OxBE,
{0x60A0, 0x00, OXFE,
{0x60A1, 0x00, OxBE,
{0x60A2, 0x00, OxFE,
{0x60A3, 0x00, OxBE,
{0x60B0, 0x00, OxFE,
{0x60B1, 0x00, OxBE,

(void*) &0OD_recordlA08},

(void*) &0OD_recordlA09},
(void*)&CO_OD_RAM.NMTStartup},

(void*) &CO_OD_RAM.errorStatusBits},

(void*) &CO_OD_RAM.CANNodelID},

(void*) &CO_OD_RAM.CANBitRate},

(void*) &CO_OD_RAM.SYNCCounter},

(void*) &CO_OD_RAM.SYNCTime},

(void*) &CO_OD_RAM.powerOnCounter},

(void*) &CO_OD_RAM.performance[0]},

(void*) &CO_OD_RAM.temperature[0]},
(void*)&CO_OD_RAM.voltage[0O]},

(void*) &CO_OD_RAM.variableInt32[0]},

(void*) &CO_OD_RAM.variableROM_Int32[0]},
(void*) &CO_OD_RAM.variableNV_Int32[0]},

(void*) &OD_record2120},

(void*) &0OD_record2130},

(void*) &0OD_record2301},

(void*) &0OD_record2302},

(void*) &CO_OD_RAM.traceEnable},

(void*) &0OD_record2401},

(void*) &0OD_record2402},

(void*) &CO_OD_RAM.IGUS_DlControlwordl},

(void*) &CO_OD_RAM.IGUS_DlStatuswordl},

(void*) &CO_OD_RAM.IGUS_DlPositionActualValuel},
(void*) &CO_OD_RAM.IGUS_DlVelocityActualValuel},
(void*)&CO_OD_RAM.IGUS_DlTargetPositionl},
(void*) &CO_OD_RAM.IGUS_DlTargetVelocityl},
(void*) &CO_OD_RAM.IGUS_DlControlword2},

(void*) &CO_OD_RAM.IGUS_DlStatusword2},

(void*) &CO_OD_RAM.IGUS_DlPositionActualValue?},
(void*) &CO_OD_RAM.IGUS_DlVelocityActualValue2},
(void*) &CO_OD_RAM.IGUS_DlTargetPosition2},
(void*) &CO_OD_RAM.IGUS_DlTargetVelocity2},
(void*) &CO_OD_RAM.IGUS_DlControlword3},

(void*) &CO_OD_RAM.IGUS_DlStatusword3},

(void*) &CO_OD_RAM.IGUS_DlPositionActualValue3},
(void*)&CO_OD_RAM.IGUS_DlVelocityActualValue3},
(void*) &CO_OD_RAM.IGUS_DlTargetPosition3},
(void*)&CO_OD_RAM.IGUS_DlTargetVelocity3},
(void*) &CO_OD_RAM.IGUS_DlControlword4},

(void*) &CO_OD_RAM.IGUS_DlStatusword4d},

(void*) &CO_OD_RAM.IGUS_DlPositionActualValued},
(void*)&CO_OD_RAM.IGUS_DlVelocityActualValued},
(void*)&CO_OD_RAM.IGUS_DlTargetPosition4},
(void*) &CO_OD_RAM.IGUS_DlTargetVelocity4},
(void*) &CO_OD_RAM.IGUS_DlControlword5},

(void*) &CO_OD_RAM.IGUS_DlStatusword5},

(void*) &CO_OD_RAM.IGUS_DlPositionActualValue5},
(void*) &CO_OD_RAM.IGUS_DlVelocityActualValue5},
(void*)&CO_OD_RAM.IGUS_DlTargetPosition5},
(void*) &CO_OD_RAM.IGUS_DlTargetVelocity5},
(void*) &CO_OD_RAM.IGUS_DlControlwordé6},

(void*) &CO_OD_RAM.IGUS_DlStatusword6},

(void*) &CO_OD_RAM.IGUS_DlPositionActualValueb},
(void*)&CO_OD_RAM.IGUS_DlVelocityActualValueb},
(void*)&CO_OD_RAM.IGUS_DlTargetPositioné},
(void*)&CO_OD_RAM.IGUS_DlTargetVelocityé6},
(void*) &CO_OD_RAM.motorControlwordl},

(void*) &CO_OD_RAM.motorStatuswordl},

(void*) &CO_OD_RAM.motorTargetVelocityl},
(void*)&CO_OD_RAM.motorActualVelocityl},
(void*) &CO_OD_RAM.motorControlword2},

(void*) &CO_OD_RAM.motorStatusword2},
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{0x60B2, 0x00, OxFE,
{0x60B3, 0x00, OxBE,
{0x60C0, 0x00, OxFE,
{0x60C1, 0x00, OxBE,
{0x60C2, 0x00, OxFE,
{0x60C3, 0x00, OxBE,
{0x60D0, 0x00, OxFE,
{0x60D1, 0x00, OxBE,
{0x60D2, 0x00, OxFE,
{0x60D3, 0x00, OxBE,
Y

// clang-format on

(void*)&CO_OD_RAM.motorTargetVelocity2},
(void*) &CO_OD_RAM.motorActualVelocity?2},
(void*) &CO_OD_RAM.motorControlword3},
(void*) &CO_OD_RAM.motorStatusword3},
(void*)&CO_OD_RAM.motorTargetVelocity3},
(void*)&CO_OD_RAM.motorActualVelocity3},
(void*) &CO_OD_RAM.motorControlword4},
(void*) &CO_OD_RAM.motorStatusword4},
(void*) &CO_OD_RAM.motorTargetVelocity4},
(void*) &CO_OD_RAM.motorActualVelocity4},
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Fails “CO_OD.h”
// clang-format off

/*******************************************************************************

File - CO_OD.c/CO_OD.h
CANopen Object Dictionary.

This file was automatically generated with libedssharp Object

Dictionary Editor wvUnknown DON'T EDIT THIS FILE MANUALLY !!!!
*******************************************************************************/

#ifndef CO_OD_H__
#define CO_OD_H_

[ K Kk ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ko ok K ok ok ok ok ok ok ok ok ok ok ok ok K ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok K ok ok ok ok ok ok ok ok ok ok K ok ok ok ok ok ok ok K
CANopen DATA TYPES

*******************************************************************************/

typedef bool_t BOOLEAN;
typedef uint8_t UNSIGNEDS8;
typedef uintlé6_t UNSIGNED1G6;
typedef uint32_t UNSIGNED32;
typedef uinto64_t UNSIGNEDG4;
typedef int8_t INTEGERS;
typedef intle_t INTEGERL1G6;
typedef int32_t INTEGER32;
typedef int64_t INTEGERG4;
typedef float32_t REAL32;
typedef float64_t REALG4;
typedef char_t VISIBLE_STRING;
typedef oChar_t OCTET_STRING;

#ifdef DOMAIN
#undef DOMAIN
#endif

typedef domain_t DOMAIN;

#ifndef timeOfDay_t
typedef union {
unsigned long long ullValue;
struct {
unsigned long ms:28;
unsigned reserved:4;
unsigned days:16;
unsigned reserved2:16;
};
}timeOfDay_t;
#endif

typedef timeOfDay_t TIME_OF_DAY;
typedef timeOfDay_t TIME_DIFFERENCE;

/*******************************************************************************

FILE INFO:
FileName:
FileVersion: O
CreationTime: 5:01pécp.
CreationDate: 08-29-2018

CreatedBy: Vitalijs
*******************************************************************************/

20. Pielikums



/*******************************************************************************

DEVICE INFO:

VendorName: Mitavas_roboti
VendorNumber: 0
ProductName: RONINMainController

ProductNumber: 0
*******************************************************************************/

/*******************************************************************************

FEATURES

*******************************************************************************/

#define CO_NO_SYNC 0 //Associated objects: 1005-1007

#define CO_NO_EMERGENCY 1 //Associated objects: 1014, 1015
#define CO_NO_TIME 0 //Associated objects: 1012, 1013
#define CO_NO_SDO_SERVER 1 //Associated objects: 1200-127F
#define CO_NO_SDO_CLIENT 1 //Associated objects: 1280-12FF
#define CO_NO_LSS_SERVER 0 //LSS Slave

#define CO_NO_LSS_CLIENT 0 //LSS Master

#define CO_NO_GFC 0

#define CO_NO_SRDO 0

#define CO_NO_RPDO 10 //Associated objects: 14xx, 16xx
#define CO_NO_TPDO 10 //Associated objects: 18xx, 1Axx
#define CO_NO_NMT_MASTER 1

#define CO_NO_TRACE 0

[ Kk ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ko ko ok K ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok K ok ok ok ok ok ok ok ok ok ok K ok ok ok ok ok ok ok K
OBJECT DICTIONARY

*******************************************************************************/

#define CO_OD_NoOfElements 133

/*******************************************************************************

TYPE DEFINITIONS FOR RECORDS

*******************************************************************************/

/*1018 */ typedef struct {

UNSIGNEDS8 maxSubIndex;

UNSIGNED32 vendorID;

UNSIGNED32 productCode;

UNSIGNED32 revisionNumber;

UNSIGNED32 serialNumber;

} OD_identity_t;
/*1200 */ typedef struct {

UNSIGNEDS8 maxSubIndex;

UNSIGNED32 COB_IDClientToServer;

UNSIGNED32 COB_IDServerToClient;

} OD_SDOServerParameter_t;
/*1280 */ typedef struct {

UNSIGNEDS8 maxSubIndex;

UNSIGNED32 COB_IDClientToServer;

UNSIGNED32 COB_IDServerToClient;

UNSIGNEDS8 nodeIDOfTheSDOServer;

} OD_SDOClientParameter_t;
/*1400 */ typedef struct {

UNSIGNEDS8 maxSubIndex;

UNSIGNED32 COB_IDUsedByRPDO;

UNSIGNEDS transmissionType;

} OD_RPDOCommunicationParameter_t;
/*1600 */ typedef struct {

UNSIGNEDS numberOfMappedObjects;

UNSIGNED32 mappedObjectl;

UNSIGNED32 mappedObject2;



/*1800

/*1A00

/*2120

/*2130

/*2301

/*2401

/*******************************************************************************

TYPE DEFINITIONS FOR OBJECT DICTIONARY INDEXES

*/

*/

*/

*/

*/

*/

UNSIGNED32
UNSIGNED32
UNSIGNED32
UNSIGNED32
UNSIGNED32
UNSIGNED32

}

typedef struct
UNSIGNEDS8
UNSIGNED32
UNSIGNEDS8
UNSIGNED16
UNSIGNEDS8
UNSIGNED16
UNSIGNEDS8

}

typedef struct
UNSIGNEDS8
UNSIGNED32
UNSIGNED32
UNSIGNED32
UNSIGNED32
UNSIGNED32
UNSIGNED32
UNSIGNED32
UNSIGNED32

}

typedef struct
UNSIGNEDS8
INTEGERG64
UNSIGNEDG64
REAL32

REALG4

DOMAIN

}

typedef struct
UNSIGNEDS8
VISIBLE_STRING
UNSIGNEDG64
UNSIGNED32

}

typedef struct
UNSIGNEDS8
UNSIGNED32
UNSIGNEDS8
VISIBLE_STRING
VISIBLE_STRING
UNSIGNED32
UNSIGNEDS8
UNSIGNEDS8
INTEGER32

}

typedef struct
UNSIGNEDS8
UNSIGNED32
INTEGER32
INTEGER32
INTEGER32
DOMAIN
UNSIGNED32

}

mappedObject3;
mappedObject4;
mappedObject5;
mappedObject6;
mappedObject7;
mappedObject8;

OD_RPDOMappingParameter_t;

{

maxSubIndex;

COB_IDUsedByTPDO;
transmissionType;

inhibitTime;

compatibilityEntry;

eventTimer;
SYNCStartValue;

OD_TPDOCommunicationParameter_t;

{

numberOfMappedObjects;

mappedObjectl;
mappedObject2;
mappedObject3;
mappedObjectd;
mappedObject5;
mappedObject6;
mappedObject7;
mappedObject8;

OD_TPDOMappingParameter_t;

{
maxSubIndex;
164;

Uo4;

R32;

R64;

domain;
OD_testVar_t;
{
maxSubIndex;
string[1l];

epochTimeBaseMs;
epochTimeOffsetMs;

OD_time_t;
{
maxSubIndex;
size;
axisNo;
name[6];
color[3];
map;
format;
trigger;
threshold;

OD_traceConfig_t;

{
maxSubIndex;
size;

value;

min;

max;

plot;
triggerTime;
OD_trace_t;



some of those are redundant with CO_SDO.h CO_ObjDicId_t <Common CiA301 object

dictionary entries>
*******************************************************************************/

/*0005 */

efine OD_ _compatabilityEntry X
#defi OD_0005 bili 0x0005
/*1000 */

#define OD_1000_deviceType 0x1000
/*1001 */

#define OD_1001_errorRegister 0x1001
/*1002 */

#define OD_1002_manufacturerStatusRegister 0x1002
/*1003 */

#define OD_1003_preDefinedErrorField 0x1003

#define OD_1003_0_preDefinedErrorField_maxSubIndex 0

#define OD_1003_1_preDefinedErrorField_standardErrorField 1

#define OD_1003_2_ preDefinedErrorField_standardErrorField 2

#define OD_1003_3_preDefinedErrorField_standardErrorField 3

#define OD_1003_4_preDefinedErrorField_standardErrorField 4

#define OD_1003_5_preDefinedErrorField_standardErrorField 5

#define OD_1003_6_preDefinedErrorField_standardErrorField 6

#define OD_1003_7_preDefinedErrorField_standardErrorField 7

#define OD_1003_8_preDefinedErrorField_standardErrorField 8
/*1006 */

#define OD_1006_communicationCyclePeriod 0x1006
/*1007 */

#define OD_1007_synchronousWindowLength 0x1007
/*1008 */

#define OD_1008_manufacturerDeviceName 0x1008
/*1009 */

#define OD_1009_manufacturerHardwareVersion 0x1009
/*100A */

#define OD_100A_manufacturerSoftwareVersion 0x100A
/*1010 */

#define OD_1010_storeParameters 0x1010

#define OD_1010_0_storeParameters_maxSubIndex 0

#define OD_1010_1_storeParameters_saveAllParameters 1
/*1011 */

#define OD_1011_restoreDefaultParameters 0x1011

#define OD_1011_0_restoreDefaultParameters_maxSubIndex 0

#define OD_1011_1_restoreDefaultParameters_restoreAllDefaultParameters 1

/*1014 */

#define OD_1014_COB_ID_EMCY 0x1014
/*1015 */

#define OD_1015_inhibitTimeEMCY 0x1015
/*1016 */

#define OD_1016_consumerHeartbeatTime 0x1016



/*1017

/*1018

/*1019

/*1029

/*1200

/*1280

/*1400

/*1401

/*1402

#define
#define
#define
#define
#define

*/
#define

*/
#define

#define
#define
#define
#define
#define

*/
#define

*/
#define

#define
#define
#define
#define
#define
#define
#define

*/
#define

#define
#define
#define

*/
#define

#define
#define
#define
#define

*/
#define

#define
#define
#define

*/
#define

#define
#define
#define

*/
#define

OD_1016_0_consumerHeartbeatTime_maxSubIndex

OD_1016_1_consumerHeartbeatTime_consumerHeartbeatTime
OD_1016_2_consumerHeartbeatTime_consumerHeartbeatTime
OD_1016_3_consumerHeartbeatTime_consumerHeartbeatTime
OD_1016_4_consumerHeartbeatTime_consumerHeartbeatTime

OD_1017_producerHeartbeatTime

OD_1018_identity

OD_1018_0_identity_maxSubIndex
OD_1018_1_identity_vendorID
OD_1018_2_identity_productCode
OD_1018_3_identity_revisionNumber
OD_1018_4_identity_serialNumber

OD_1019_synchronousCounterOverflowValue

OD_1029_errorBehavior

OD_1029_0_errorBehavior_maxSubIndex
OD_1029_1_errorBehavior_communication
OD_1029_2_errorBehavior_communicationOther
OD_1029_3_errorBehavior_communicationPassive
OD_1029_4_errorBehavior_generic
OD_1029_5_errorBehavior_deviceProfile
OD_1029_6_errorBehavior_manufacturerSpecific

OD_1200_SDOServerParameter

OD_1200_0_SDOServerParameter_maxSubIndex

OD_1200_1_SDOServerParameter_ COB_IDClientToServer
OD_1200_2_SDOServerParameter_COB_IDServerToClient

OD_1280_SDOClientParameter

OD_1280_0_SDOClientParameter_ maxSubIndex

OD_1280_1_SDOClientParameter_COB_IDClientToServer
OD_1280_2_SDOClientParameter_COB_IDServerToClient
OD_1280_3_SDOClientParameter_nodeIDOfTheSDOServer

OD_1400_RPDOCommunicationParameter

OD_1400_0_RPDOCommunicationParameter_maxSubIndex

0

Sw N

0x1017

0x1018

S w NP O

0x1019

0x1029

oUW N O

0x1200

[

0x1280

w NP O

0x1400

0

OD_1400_1_RPDOCommunicationParameter_COB_IDUsedByRPDO 1
OD_1400_2_RPDOCommunicationParameter_transmissionType 2

OD_1401_RPDOCommunicationParameter

OD_1401_0_RPDOCommunicationParameter_maxSubIndex

0x1401

0

OD_1401_1_RPDOCommunicationParameter_COB_IDUsedByRPDO 1
OD_1401_2_RPDOCommunicationParameter_transmissionType 2

OD_1402_RPDOCommunicationParameter

0x1402



/*1403

/*1404

/*1405

/*1406

/*1407

/*1408

/*1409

/*1600

#define
#define
#define

*/
#define

#define
#define
#define

*/
#define

#define
#define
#define

*/
#define

#define
#define
#define

*/
#define

#define
#define
#define

*/
#define

#define
#define
#define

*/
#define

#define
#define
#define

*/
#define

#define
#define
#define

*/
#define

#define
#define
#define
#define
#define
#define
#define

OD_1402_0_RPDOCommunicationParameter_maxSubIndex 0
OD_1402_1_RPDOCommunicationParameter_COB_IDUsedByRPDO 1
OD_1402_2_RPDOCommunicationParameter_transmissionType 2

OD_1403_RPDOCommunicationParameter 0x1403
OD_1403_0_RPDOCommunicationParameter_maxSubIndex 0
OD_1403_1_RPDOCommunicationParameter_COB_IDUsedByRPDO 1
OD_1403_2_RPDOCommunicationParameter_transmissionType 2

OD_1404_RPDOCommunicationParameter 0x1404
OD_1404_0_RPDOCommunicationParameter_maxSubIndex 0
OD_1404_1_RPDOCommunicationParameter_COB_IDUsedByRPDO 1
OD_1404_2_RPDOCommunicationParameter_transmissionType 2

OD_1405_RPDOCommunicationParameter 0x1405
OD_1405_0_RPDOCommunicationParameter_maxSubIndex 0
OD_1405_1_RPDOCommunicationParameter_COB_IDUsedByRPDO 1
OD_1405_2_RPDOCommunicationParameter_transmissionType 2

OD_1406_RPDOCommunicationParameter 0x1406
OD_1406_0_RPDOCommunicationParameter_maxSubIndex 0
OD_1406_1_RPDOCommunicationParameter_COB_IDUsedByRPDO 1
OD_1406_2_RPDOCommunicationParameter_transmissionType 2

OD_1407_RPDOCommunicationParameter 0x1407
OD_1407_0_RPDOCommunicationParameter_maxSubIndex 0
OD_1407_1_RPDOCommunicationParameter_COB_IDUsedByRPDO 1
OD_1407_2_RPDOCommunicationParameter_transmissionType 2

OD_1408_RPDOCommunicationParameter 0x1408
OD_1408_0_RPDOCommunicationParameter_maxSubIndex 0
OD_1408_1_RPDOCommunicationParameter_COB_IDUsedByRPDO 1
OD_1408_2_RPDOCommunicationParameter_transmissionType 2

OD_1409_RPDOCommunicationParameter 0x1409
OD_1409_0_RPDOCommunicationParameter_maxSubIndex 0
OD_1409_1_RPDOCommunicationParameter_COB_IDUsedByRPDO 1
OD_1409_2_RPDOCommunicationParameter_transmissionType 2

OD_1600_RPDOMappingParameter 0x1600
OD_1600_0_RPDOMappingParameter_maxSubIndex

OD_1600_1_RPDOMappingParameter_mappedObjectl
OD_1600_2_RPDOMappingParameter_mappedObject2
OD_1600_3_RPDOMappingParameter_mappedObject3
OD_1600_4_RPDOMappingParameter_mappedObject4
OD_1600_5_RPDOMappingParameter_mappedObject5
OD_1600_6_RPDOMappingParameter_mappedObject6

o U W O



#define
#define

/*1601 */
#define

#define
#define
#define
#define
#define
#define
#define
#define
#define

/*1602 */
#define

#define
#define
#define
#define
#define
#define
#define
#define
#define

/*1603 */
#define

#define
#define
#define
#define
#define
#define
#define
#define
#define

/*1604 */
#define

#define
#define
#define
#define
#define
#define
#define
#define
#define

/*1605 */
#define

#define
#define
#define
#define
#define
#define

OD_1600_7_RPDOMappingParameter_mappedObject?
OD_1600_8_RPDOMappingParameter_mappedObject8

OD_1601_RPDOMappingParameter

OD_1601_0_RPDOMappingParameter_maxSubIndex

OD_1601_1_RPDOMappingParameter_mappedObjectl
OD_1601_2_RPDOMappingParameter_mappedObject2
OD_1601_3_RPDOMappingParameter_mappedObject3
OD_1601_4_RPDOMappingParameter_mappedObject4
OD_1601_5_RPDOMappingParameter_mappedObject5
OD_1601_6_RPDOMappingParameter_mappedObject6
OD_1601_7_RPDOMappingParameter_mappedObject?
OD_1601_8_RPDOMappingParameter_mappedObject8

OD_1602_RPDOMappingParameter

OD_1602_0_RPDOMappingParameter_maxSubIndex

OD_1602_1_RPDOMappingParameter_mappedObjectl
OD_1602_2_RPDOMappingParameter_mappedObject2
OD_1602_3_RPDOMappingParameter_mappedObject3
OD_1602_4_RPDOMappingParameter_mappedObject4
OD_1602_5_RPDOMappingParameter_mappedObject5
OD_1602_6_RPDOMappingParameter_mappedObject6
OD_1602_7_RPDOMappingParameter_mappedObject?
OD_1602_8_RPDOMappingParameter_mappedObject8

OD_1603_RPDOMappingParameter

OD_1603_0_RPDOMappingParameter_maxSubIndex

OD_1603_1_RPDOMappingParameter_mappedObjectl
OD_1603_2_RPDOMappingParameter_mappedObject2
OD_1603_3_RPDOMappingParameter_mappedObject3
OD_1603_4_RPDOMappingParameter_mappedObject4
OD_1603_5_RPDOMappingParameter_mappedObject5
OD_1603_6_RPDOMappingParameter_mappedObject6
OD_1603_7_RPDOMappingParameter_mappedObject?
OD_1603_8_RPDOMappingParameter_mappedObject8

OD_1604_RPDOMappingParameter

OD_1604_0_RPDOMappingParameter_maxSubIndex

OD_1604_1_RPDOMappingParameter_mappedObjectl
OD_1604_2_RPDOMappingParameter_mappedObject2
OD_1604_3_RPDOMappingParameter_mappedObject3
OD_1604_4_RPDOMappingParameter_mappedObject4
OD_1604_5_RPDOMappingParameter_mappedObject5
OD_1604_6_RPDOMappingParameter_mappedObject6
OD_1604_7_RPDOMappingParameter_mappedObject?
OD_1604_8_RPDOMappingParameter_mappedObject8

OD_1605_RPDOMappingParameter

OD_1605_0_RPDOMappingParameter_maxSubIndex

OD_1605_1_RPDOMappingParameter_mappedObjectl
OD_1605_2_RPDOMappingParameter_mappedObject2
OD_1605_3_RPDOMappingParameter_mappedObject3
OD_1605_4_RPDOMappingParameter_mappedObject4
OD_1605_5_RPDOMappingParameter_mappedObject5

0x1601

O Joy U WD E O

0x1602

O Joy b WDNhE O

0x1603

O Jo b WP O

0x1604

0 Jo Ul W NP O

0x1605

a s wDdhhEr o



#define
#define
#define

/*1606 */
#define

#define
#define
#define
#define
#define
#define
#define
#define
#define

/*1607 */
#define

#define
#define
#define
#define
#define
#define
#define
#define
#define

/*1608 */
#define

#define
#define
#define
#define
#define
#define
#define
#define
#define

/*1609 */
#define

#define
#define
#define
#define
#define
#define
#define
#define
#define

/*1800 */
#define

#define
#define
#define
#define
#define

OD_1605_6_RPDOMappingParameter_mappedObject6
OD_1605_7_RPDOMappingParameter_mappedObject?
OD_1605_8_RPDOMappingParameter_mappedObject8

OD_1606_RPDOMappingParameter

OD_1606_0_RPDOMappingParameter_maxSubIndex

OD_1606_1_RPDOMappingParameter_mappedObjectl
OD_1606_2_RPDOMappingParameter_mappedObject2
OD_1606_3_RPDOMappingParameter_mappedObject3
OD_1606_4_RPDOMappingParameter_mappedObject4
OD_1606_5_RPDOMappingParameter_mappedObject5
OD_1606_6_RPDOMappingParameter_mappedObject6
OD_1606_7_RPDOMappingParameter_mappedObject?
OD_1606_8_RPDOMappingParameter_mappedObject8

OD_1607_RPDOMappingParameter

OD_1607_0_RPDOMappingParameter_maxSubIndex

OD_1607_1_RPDOMappingParameter_mappedObjectl
OD_1607_2_RPDOMappingParameter_mappedObject2
OD_1607_3_RPDOMappingParameter_mappedObject3
OD_1607_4_RPDOMappingParameter_mappedObject4
OD_1607_5_RPDOMappingParameter_mappedObject5
OD_1607_6_RPDOMappingParameter_mappedObject6
OD_1607_7_RPDOMappingParameter_mappedObject?
OD_1607_8_RPDOMappingParameter_mappedObject8

OD_1608_RPDOMappingParameter

OD_1608_0_RPDOMappingParameter_maxSubIndex

OD_1608_1_RPDOMappingParameter_mappedObjectl
OD_1608_2_RPDOMappingParameter_mappedObject2
OD_1608_3_RPDOMappingParameter_mappedObject3
OD_1608_4_RPDOMappingParameter_mappedObject4
OD_1608_5_RPDOMappingParameter_mappedObject5
OD_1608_6_RPDOMappingParameter_mappedObject6
OD_1608_7_RPDOMappingParameter_mappedObject?
OD_1608_8_RPDOMappingParameter_mappedObject8

OD_1609_RPDOMappingParameter

OD_1609_0_RPDOMappingParameter_maxSubIndex

OD_1609_1_RPDOMappingParameter_mappedObjectl
OD_1609_2_RPDOMappingParameter_mappedObject2
OD_1609_3_RPDOMappingParameter_mappedObject3
OD_1609_4_RPDOMappingParameter_mappedObject4
OD_1609_5_RPDOMappingParameter_mappedObject5
OD_1609_6_RPDOMappingParameter_mappedObject6
OD_1609_7_RPDOMappingParameter_mappedObject?
OD_1609_8_RPDOMappingParameter_mappedObject8

OD_1800_TPDOCommunicationParameter

OD_1800_0_TPDOCommunicationParameter_maxSubIndex
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0x1800

0

OD_1800_1_TPDOCommunicationParameter_COB_IDUsedByTPDO 1
OD_1800_2_TPDOCommunicationParameter_transmissionType 2

OD_1800_3_TPDOCommunicationParameter_inhibitTime

3

OD_1800_4_TPDOCommunicationParameter_compatibilityEntry 4



#define OD_1800_5_TPDOCommunicationParameter_eventTimer 5
#define OD_1800_6_TPDOCommunicationParameter_SYNCStartValue 6

/*1801 */
#define OD_1801_TPDOCommunicationParameter 0x1801
#define OD_1801_0_TPDOCommunicationParameter_maxSubIndex 0

#define OD_1801_1_ TPDOCommunicationParameter_ COB_IDUsedByTPDO 1
#define OD_1801_2_ TPDOCommunicationParameter_transmissionType 2

#define OD_1801_3_TPDOCommunicationParameter_inhibitTime 3
#define OD_1801_4_TPDOCommunicationParameter_compatibilityEntry 4
#define OD_1801_5_TPDOCommunicationParameter_eventTimer 5

#define OD_1801_6_TPDOCommunicationParameter_SYNCStartValue 6

/*1802 */
#define OD_1802_TPDOCommunicationParameter 0x1802
#define OD_1802_0_TPDOCommunicationParameter_maxSubIndex 0

#define OD_1802_1_TPDOCommunicationParameter_COB_IDUsedByTPDO 1
#define OD_1802_2_ TPDOCommunicationParameter_transmissionType 2

#define OD_1802_3_TPDOCommunicationParameter_inhibitTime 3
#define OD_1802_4_ TPDOCommunicationParameter_compatibilityEntry 4
#define OD_1802_5_TPDOCommunicationParameter_eventTimer 5

#define OD_1802_6_TPDOCommunicationParameter_SYNCStartValue 6

/*1803 */
#define OD_1803_TPDOCommunicationParameter 0x1803
#define OD_1803_0_TPDOCommunicationParameter_maxSubIndex 0

#define OD_1803_1_TPDOCommunicationParameter_COB_IDUsedByTPDO 1
#define OD_1803_2_TPDOCommunicationParameter_transmissionType 2

#define OD_1803_3_TPDOCommunicationParameter_inhibitTime 3
#define OD_1803_4_TPDOCommunicationParameter_compatibilityEntry 4
#define OD_1803_5_TPDOCommunicationParameter_eventTimer 5

#define OD_1803_6_TPDOCommunicationParameter_SYNCStartValue 6

/*1804 */
#define OD_1804_TPDOCommunicationParameter 0x1804
#define OD_1804_0_TPDOCommunicationParameter_maxSubIndex 0

#define OD_1804_1_ TPDOCommunicationParameter_ COB_IDUsedByTPDO 1
#define OD_1804_2_ TPDOCommunicationParameter_transmissionType 2

#define OD_1804_3_TPDOCommunicationParameter_inhibitTime 3
#define OD_1804_4_ TPDOCommunicationParameter_compatibilityEntry 4
#define OD_1804_5_TPDOCommunicationParameter_eventTimer 5

#define OD_1804_6_TPDOCommunicationParameter_SYNCStartValue 6

/*1805 */
#define OD_1805_TPDOCommunicationParameter 0x1805
#define OD_1805_0_TPDOCommunicationParameter_maxSubIndex 0

#define OD_1805_1_TPDOCommunicationParameter_COB_IDUsedByTPDO 1
#define OD_1805_2_ TPDOCommunicationParameter_transmissionType 2

#define OD_1805_3_TPDOCommunicationParameter_inhibitTime 3
#define OD_1805_4_ TPDOCommunicationParameter_compatibilityEntry 4
#define OD_1805_5_TPDOCommunicationParameter_eventTimer 5

#define OD_1805_6_TPDOCommunicationParameter_SYNCStartValue 6

/*1806 */
#define OD_1806_TPDOCommunicationParameter 0x1806
#define OD_1806_0_TPDOCommunicationParameter_maxSubIndex 0

#define OD_1806_1_TPDOCommunicationParameter_COB_IDUsedByTPDO 1
#define OD_1806_2_ TPDOCommunicationParameter_transmissionType 2



#define
#define
#define
#define

/*1807 */
#define

#define
#define
#define
#define
#define
#define
#define

/*1808 */
#define

#define
#define
#define
#define
#define
#define
#define

/*1809 */
#define

#define
#define
#define
#define
#define
#define
#define

/*1A00 */
#define

#define
#define
#define
#define
#define
#define
#define
#define
#define

/*1A01 */
#define

#define
#define
#define
#define
#define
#define
#define
#define
#define

OD_1806_3_TPDOCommunicationParameter_inhibitTime

3

OD_1806_4_TPDOCommunicationParameter_compatibilityEntry 4

OD_1806_5_TPDOCommunicationParameter_eventTimer

5

OD_1806_6_TPDOCommunicationParameter_SYNCStartValue 6

OD_1807_TPDOCommunicationParameter

OD_1807_0_TPDOCommunicationParameter_maxSubIndex

0x1807

0

OD_1807_1_TPDOCommunicationParameter_COB_IDUsedByTPDO 1
OD_1807_2_TPDOCommunicationParameter_transmissionType 2

OD_1807_3_TPDOCommunicationParameter_inhibitTime

3

OD_1807_4_TPDOCommunicationParameter_compatibilityEntry 4

OD_1807_5_TPDOCommunicationParameter_eventTimer

5

OD_1807_6_TPDOCommunicationParameter_SYNCStartValue 6

OD_1808_TPDOCommunicationParameter

OD_1808_0_TPDOCommunicationParameter_maxSubIndex

0x1808

0

OD_1808_1_TPDOCommunicationParameter_COB_IDUsedByTPDO 1
OD_1808_2_TPDOCommunicationParameter_transmissionType 2

OD_1808_3_TPDOCommunicationParameter_inhibitTime

3

OD_1808_4_TPDOCommunicationParameter_compatibilityEntry 4

OD_1808_5_TPDOCommunicationParameter_eventTimer

5

OD_1808_6_TPDOCommunicationParameter_SYNCStartValue 6

OD_1809_TPDOCommunicationParameter

OD_1809_0_TPDOCommunicationParameter_maxSubIndex

0x1809

0

OD_1809_1_TPDOCommunicationParameter_COB_IDUsedByTPDO 1
OD_1809_2_TPDOCommunicationParameter_transmissionType 2

OD_1809_3_TPDOCommunicationParameter_inhibitTime

3

OD_1809_4_TPDOCommunicationParameter_compatibilityEntry 4

OD_1809_5_TPDOCommunicationParameter_eventTimer

5

OD_1809_6_TPDOCommunicationParameter_SYNCStartValue 6

OD_1AQ00_TPDOMappingParameter

OD_1A00_0O_TPDOMappingParameter_maxSubIndex

OD_1AQ00_1_TPDOMappingParameter_mappedObjectl
OD_1AQ00_2_TPDOMappingParameter_mappedObject2
OD_1AQ00_3_TPDOMappingParameter_mappedObject3
OD_1A00_4_TPDOMappingParameter_mappedObject4
OD_1AQ00_5_TPDOMappingParameter_mappedObject5
OD_1AQ00_6_TPDOMappingParameter_mappedObject6
OD_1A00_7_TPDOMappingParameter_mappedObject?
OD_1A00_8_TPDOMappingParameter_mappedObject8

OD_1AQ01_TPDOMappingParameter

OD_1A01_0_TPDOMappingParameter_maxSubIndex

OD_1AQ01_1_TPDOMappingParameter_mappedObjectl
OD_1AQ01_2_TPDOMappingParameter_mappedObject2
OD_1AQ01_3_TPDOMappingParameter_mappedObject3
OD_1AQ01_4_TPDOMappingParameter_mappedObject4
OD_1AQ01_5_TPDOMappingParameter_mappedObject5
OD_1AQ01_6_TPDOMappingParameter_mappedObject6
OD_1AQ01_7_TPDOMappingParameter_mappedObject?
OD_1AQ01_8_TPDOMappingParameter_mappedObject8
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/*1A02 */
#define

#define
#define
#define
#define
#define
#define
#define
#define
#define

/*1A03 */
#define

#define
#define
#define
#define
#define
#define
#define
#define
#define

/*1A04 */
#define

#define
#define
#define
#define
#define
#define
#define
#define
#define

/*1A05 */
#define

#define
#define
#define
#define
#define
#define
#define
#define
#define

/*1A06 */
#define

#define
#define
#define
#define
#define
#define
#define
#define
#define

OD_1A02_TPDOMappingParameter

OD_1A02_0_TPDOMappingParameter_maxSubIndex

OD_1AQ02_1_TPDOMappingParameter_mappedObjectl
OD_1AQ02_2_TPDOMappingParameter_mappedObject2
OD_1AQ02_3_TPDOMappingParameter_mappedObject3
OD_1AQ02_4_TPDOMappingParameter_mappedObject4
OD_1AQ02_5_TPDOMappingParameter_mappedObject5
OD_1AQ02_6_TPDOMappingParameter_mappedObject6
OD_1A02_7_TPDOMappingParameter_mappedObject?
OD_1A02_8_TPDOMappingParameter_mappedObject8

OD_1AQ03_TPDOMappingParameter

OD_1A03_0_TPDOMappingParameter_maxSubIndex

OD_1AQ03_1_TPDOMappingParameter_mappedObjectl
OD_1A03_2_TPDOMappingParameter_mappedObject2
OD_1AQ03_3_TPDOMappingParameter_mappedObject3
OD_1AQ03_4_TPDOMappingParameter_mappedObject4
OD_1AQ03_5_TPDOMappingParameter_mappedObject5
OD_1AQ03_6_TPDOMappingParameter_mappedObject6
OD_1AQ03_7_TPDOMappingParameter_mappedObject?
OD_1AQ03_8_TPDOMappingParameter_mappedObject8

OD_1A04_TPDOMappingParameter

OD_1A04_0_TPDOMappingParameter_maxSubIndex

OD_1A04_1_TPDOMappingParameter_mappedObjectl
OD_1A04_2_TPDOMappingParameter_mappedObject2
OD_1AQ04_3_TPDOMappingParameter_mappedObject3
OD_1A04_4_TPDOMappingParameter_mappedObject4
OD_1AQ04_5_TPDOMappingParameter_mappedObject5
OD_1A04_6_TPDOMappingParameter_mappedObject6
OD_1A04_7_TPDOMappingParameter_mappedObject?
OD_1A04_8_TPDOMappingParameter_mappedObject8

OD_1AQ05_TPDOMappingParameter

OD_1AQ05_0_TPDOMappingParameter_maxSubIndex

OD_1AQ05_1_TPDOMappingParameter_mappedObjectl
OD_1A05_2_TPDOMappingParameter_mappedObject2
OD_1AQ05_3_TPDOMappingParameter_mappedObject3
OD_1A05_4_TPDOMappingParameter_mappedObject4
OD_1AQ05_5_TPDOMappingParameter_mappedObject5
OD_1AQ05_6_TPDOMappingParameter_mappedObject6
OD_1AQ05_7_TPDOMappingParameter_mappedObject?
OD_1AQ05_8_TPDOMappingParameter_mappedObject8

OD_1A06_TPDOMappingParameter

OD_1A06_0_TPDOMappingParameter_maxSubIndex

OD_1A06_1_TPDOMappingParameter_mappedObjectl
OD_1AQ06_2_TPDOMappingParameter_mappedObject2
OD_1A06_3_TPDOMappingParameter_mappedObject3
OD_1A06_4_TPDOMappingParameter_mappedObject4
OD_1A06_5_TPDOMappingParameter_mappedObject5
OD_1AQ06_6_TPDOMappingParameter_mappedObject6
OD_1A06_7_TPDOMappingParameter_mappedObject?
OD_1A06_8_TPDOMappingParameter_mappedObject8
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/*1A07

/*1A08

/*1A09

/*1F80

/*2100

/*2101

/*2102

/*2103

/*2104

/*2106

/*2107

*/
#define

#define
#define
#define
#define
#define
#define
#define
#define
#define

*/
#define

#define
#define
#define
#define
#define
#define
#define
#define
#define

*/
#define

#define
#define
#define
#define
#define
#define
#define
#define
#define

*/
#define

*/
#define

*/
#define

*/
#define

*/
#define

*/
#define

*/
#define

*/
#define

OD_1AQ07_TPDOMappingParameter

OD_1AQ07_0_TPDOMappingParameter_maxSubIndex

OD_1AQ07_1_TPDOMappingParameter_mappedObjectl
OD_1AQ07_2_TPDOMappingParameter_mappedObject2
OD_1AQ07_3_TPDOMappingParameter_mappedObject3
OD_1AQ07_4_TPDOMappingParameter_mappedObject4
OD_1AQ07_5_TPDOMappingParameter_mappedObject5
OD_1AQ07_6_TPDOMappingParameter_mappedObject6
OD_1AQ07_7_TPDOMappingParameter_mappedObject?
OD_1AQ07_8_TPDOMappingParameter_mappedObject8

OD_1A08_TPDOMappingParameter

OD_1A08_0_TPDOMappingParameter_maxSubIndex

OD_1A08_1_TPDOMappingParameter_mappedObjectl
OD_1A08_2_TPDOMappingParameter_mappedObject2
OD_1A08_3_TPDOMappingParameter_mappedObject3
OD_1A08_4_TPDOMappingParameter_mappedObject4
OD_1A08_5_TPDOMappingParameter_mappedObject5
OD_1A08_6_TPDOMappingParameter_mappedObject6
OD_1AQ08_7_TPDOMappingParameter_mappedObject?
OD_1A08_8_TPDOMappingParameter_mappedObject8

OD_1A09_TPDOMappingParameter
OD_1A09_0_TPDOMappingParameter_maxSubIndex
OD_1A09_1_TPDOMappingParameter_mappedObjectl
OD_1A09_2_TPDOMappingParameter_mappedObject2
OD_1AQ09_3_TPDOMappingParameter_mappedObject3
OD_1A09_4_TPDOMappingParameter_mappedObject4
OD_1A09_5_TPDOMappingParameter_mappedObject5
OD_1AQ09_6_TPDOMappingParameter_mappedObject6

OD_1AQ09_7_TPDOMappingParameter_mappedObject?
OD_1A09_8_TPDOMappingParameter_mappedObject8

OD_1F80_NMTStartup

OD_2100_errorStatusBits

OD_2101_CANNodeID

OD_2102_CANBitRate

OD_2103_SYNCCounter

OD_2104_SYNCTime

OD_2106_powerOnCounter

OD_2107_performance
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0x2103
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#define OD_2107_0_performance_maxSubIndex
#define OD_2107_1_performance_cyclesPerSecond
#define OD_2107_2_performance_timerCycleTime
#define OD_2107_3_performance_timerCycleMaxTime
#define OD_2107_4_performance_mainCycleTime
#define OD_2107_5_performance_mainCycleMaxTime

adh wdhhkEr o

/*2108 */
#define OD_2108_temperature 0x2108

#define OD_2108_0_temperature_maxSubIndex 0
#define OD_2108_1_temperature_mainPCB 1

/*2109 */
#define OD_2109_voltage 0x2109

#define OD_2109_0_voltage_maxSubIndex 0
#define OD_2109_1_voltage_mainPCBSupply 1

/*2110 */
#define OD_2110_variableInt32 0x2110

#define OD_2110_0_variableInt32_maxSubIndex
#define OD_2110_1_variableInt32_int32
#define OD_2110_2_variableInt32_int32
#define OD_2110_3_variableInt32_int32
#define OD_2110_4_variableInt32_int32
#define OD_2110_5_variableInt32_int32
#define OD_2110_6_variableInt32_int32
#define OD_2110_7_variableInt32_int32
#define OD_2110_8_variableInt32_int32
#define OD_2110_9_variableInt32_int32
#define OD_2110_10_variableInt32_int32
#define OD_2110_11_variableInt32_int32
#define OD_2110_12_variableInt32_int32
#define OD_2110_13_variableInt32_int32
#define OD_2110_14_variableInt32_int32
#define OD_2110_15_variableInt32_int32
#define OD_2110_16_variableInt32_int32
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/*2111 */
#define OD_2111_variableROM_Int32 0x2111

#define OD_2111_0_variableROM_Int32_maxSubIndex
#define OD_2111_1_variableROM_Int32_int32
#define OD_2111_2_ variableROM_Int32_int32
#define OD_2111_3_variableROM_Int32_int32
#define OD_2111_4_variableROM_Int32_int32
#define OD_2111_5_variableROM_Int32_int32
#define OD_2111_6_variableROM_Int32_int32
#define OD_2111_7_variableROM_Int32_int32
#define OD_2111_8_variableROM_Int32_int32
#define OD_2111_9_variableROM_Int32_int32
#define OD_2111_10_variableROM _Int32_int32
#define OD_2111_11_variableROM_Int32_int32
#define OD_2111_12_variableROM_Int32_int32
#define OD_2111_13_variableROM_Int32_int32
#define OD_2111_14_variableROM_Int32_int32
#define OD_2111_15_variableROM_Int32_int32
#define OD_2111_16_variableROM_Int32_int32
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/*2112 */
#define OD_2112_variableNV_Int32 0x2112



#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

/*2120 */
#define

#define
#define
#define
#define
#define
#define

/*2130 */
#define

#define
#define
#define
#define

/*2301 */
#define

#define
#define
#define
#define
#define
#define
#define
#define
#define

/*2302 */
#define

#define
#define
#define
#define
#define
#define
#define
#define
#define

/*2400 */
#define

OD_2112_0_variableNV_Int32_maxSubIndex
OD_2112_1_variableNV_Int32_int32
OD_2112_2_wvariableNV_Int32_int32
OD_2112_3_variableNV_Int32_int32
OD_2112_4_variableNV_Int32_int32
OD_2112_5_variableNV_Int32_int32
OD_2112_6_variableNV_Int32_int32
OD_2112_7_variableNV_Int32_int32
OD_2112_8_variableNV_Int32_int32
OD_2112_9_variableNV_Int32_int32
OD_2112_10_variableNV_Int32_int32
OD_2112_11_variableNV_Int32_int32
OD_2112_12_variableNV_Int32_int32
OD_2112_13_variableNV_Int32_int32
OD_2112_14_variableNV_Int32_int32
OD_2112_15_variableNV_Int32_int32
OD_2112_16_variableNV_Int32_int32

OD_2120_testVar

OD_2120_0_testVar_maxSubIndex
OD_2120_1_testVar_1I64
OD_2120_2_testVar_U64
OD_2120_3_testVar_R32
OD_2120_4_testVar_R64
OD_2120_5_testVar_domain

OD_2130_time

OD_2130_0_time_maxSubIndex
OD_2130_1_time_string
OD_2130_2_time_epochTimeBaseMs
OD_2130_3_time_epochTimeOffsetMs

OD_2301_traceConfig

OD_2301_0_traceConfig_maxSubIndex
OD_2301_1_traceConfig_size
OD_2301_2_traceConfig_axisNo
OD_2301_3_traceConfig_name
OD_2301_4_traceConfig_color
OD_2301_5_traceConfig_map
OD_2301_6_traceConfig_format
OD_2301_7_traceConfig_trigger
OD_2301_8_traceConfig_threshold

OD_2302_traceConfig

OD_2302_0_traceConfig_maxSubIndex
OD_2302_1_traceConfig_size
OD_2302_2_traceConfig_axisNo
OD_2302_3_traceConfig_name
OD_2302_4_traceConfig_color
OD_2302_5_traceConfig_map
OD_2302_6_traceConfig_format
OD_2302_7_traceConfig_trigger
OD_2302_8_traceConfig_threshold

OD_2400_traceEnable
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/*2401

/*2402

/*6010

/*6011

/*6012

/*6013

/*6014

/*6015

/*6020

/*6021

/*6022

/*6023

/*6024

/*6025

/*6030

/*6031

*/
#define

#define
#define
#define
#define
#define
#define
#define

*/
#define

#define
#define
#define
#define
#define
#define
#define

*/
#define

*/
#define

*/
#define

*/
#define

*/
#define

*/
#define

*/
#define

*/
#define

*/
#define

*/
#define

*/
#define

*/
#define

*/
#define

*/
#define

OD_2401_trace

OD_2401_0_trace_maxSubIndex
OD_2401_1_trace_size
OD_2401_2_trace_value
OD_2401_3_trace_min
OD_2401_4_trace_max
OD_2401_5_trace_plot
OD_2401_6_trace_triggerTime

OD_2402_trace
OD_2402_0_trace_maxSubIndex
OD_2402_1_trace_size
OD_2402_2_trace_value
OD_2402_3_trace_min
OD_2402_4_trace_max

OD_2402_5_trace_plot
OD_2402_6_trace_triggerTime

OD_6010_IGUS_DlControlwordl

OD_6011_IGUS_DlStatuswordl

OD_6012_IGUS_DlPositionActualValuel

OD_6013_IGUS_DlVelocityActualValuel

OD_6014_TIGUS_D1lTargetPositionl

OD_6015_IGUS_Dl1lTargetVelocityl

OD_6020_IGUS_DlControlword2

OD_6021_IGUS_DlStatusword2

OD_6022_IGUS_DlPositionActualValue2

OD_6023_IGUS_DlVelocityActualValue2

OD_6024_TIGUS_Dl1lTargetPosition2

OD_6025_IGUS_Dl1lTargetVelocity2

OD_6030_IGUS_DlControlword3

OD_6031_IGUS_DlStatusword3

0x2401

o Ul W N O

0x2402

oUW NP O

0x6010

0x6011

0x6012

0x6013

0x6014

0x6015

0x6020

0x6021

0x6022

0x6023

0x6024

0x6025

0x6030

0x6031



/*6032

/*6033

/*6034

/*6035

/*6040

/*6041

/*6042

/*6043

/*6044

/*6045

/*6050

/*6051

/*6052

/*6053

/*6054

/*6055

/*6060

/*6061

/*6062

/*6063

/*6064

*/
#define

*/
#define

*/
#define

*/
#define

*/
#define

*/
#define

*/
#define

*/
#define

*/
#define

*/
#define

*/
#define

*/
#define

*/
#define

*/
#define

*/
#define

*/
#define

*/
#define

*/
#define

*/
#define

*/
#define

*/
#define

OD_6032_IGUS_DlPositionActualValue3

OD_6033_IGUS_D1lVelocityActualvValue3

OD_6034_TIGUS_Dl1lTargetPosition3

OD_6035_IGUS_Dl1lTargetVelocity3

OD_6040_IGUS_DlControlword4

OD_6041_IGUS_DlStatusword4d

OD_6042_IGUS_DlPositionActualValued

OD_6043_IGUS_D1lVelocityActualValued

OD_6044_TIGUS_Dl1lTargetPosition4

OD_6045_TIGUS_D1TargetVelocity4

OD_6050_IGUS_DlControlword5

OD_6051_IGUS_DlStatusword5

OD_6052_IGUS_DlPositionActualValue5

OD_6053_IGUS_D1lVelocityActualvValueb

OD_6054_IGUS_DlTargetPositionb

OD_6055_IGUS_DlTargetVelocity5

OD_6060_IGUS_DlControlwordb

OD_6061_IGUS_DlStatuswordé

OD_6062_IGUS_DlPositionActualValue6

OD_6063_IGUS_D1lVelocityActualValueb

OD_6064_IGUS_DlTargetPosition6

0x6032

0x6033

0x6034

0x6035

0x6040

0x6041

0x6042

0x6043

0x6044

0x6045

0x6050

0x6051

0x6052

0x6053

0x6054

0x6055

0x6060

0x6061

0x6062

0x6063

0x6064



/*6065 */

#define OD_6065_IGUS_DlTargetVelocity6 0x6065
/*60A0 */

#define OD_60A0_motorControlwordl 0x60A0
/*60A1 */

#define OD_60Al1_motorStatuswordl 0x60A1
/*60RA2 */

#define OD_60A2_motorTargetVelocityl 0x60A2
/*60A3 */

#define OD_60A3_motorActualVelocityl 0x60A3
/*60B0 */

#define OD_60B0_motorControlword?2 0x60BO
/*60B1 */

#define OD_60Bl_motorStatusword2 0x60B1
/*60B2 */

#define OD_60B2_motorTargetVelocity?2 0x60B2
/*60B3 */

#define OD_60B3_motorActualVelocity2 0x60B3
/*60C0 */

#define OD_60C0O_motorControlword3 0x60CO0
/*60C1 */

#define OD_60C1_motorStatusword3 0x60C1
/*60C2 */

#define OD_60C2_motorTargetVelocity3 0x60C2
/*60C3 */

#define OD_60C3_motorActualVelocity3 0x60C3
/*60D0 */

#define OD_60D0_motorControlword4 0x60D0
/*60D1 */

#define OD_60D1_motorStatusword4d 0x60D1
/*60D2 */

#define OD_60D2_motorTargetVelocity4 0x60D2
/*60D3 */

#define OD_60D3_motorActualVelocity4 0x60D3

/*******************************************************************************

STRUCTURES FOR VARIABLES IN DIFFERENT MEMORY LOCATIONS

*******************************************************************************/

#define CO_OD_FIRST_LAST_WORD 0x55 //Any value from 0x0l to OxXFE. If changed, EEPROM
will be reinitialized.

/***** Structure for ROM Variables ********************************************/

struct sCO_OD_ROM({
UNSIGNED32 FirstWord;

UNSIGNED32 LastWord;
};



/***** Structure for RAM Variables ********************************************/

struct sCO_OD_RAM({

/*0005
/*1000
/*1001
/*1002
/*1003
/*1006
/*1007
/*1008
/*1009
/*100A
/*1010
/*1011
/*1014
/*1015
/*1016
/*1017
/*1018
/*1019
/*1029
/*1200
/*1280
/*1400
/*1600
/*1800
/*1A00
/*1F80
/*2100
/*2101
/%2102
/*2103
/%2104
/*2106
/*2107
/*2108
/%2109
/*2110
/*2111
/%2112
/*2120
/*2130
/*2301
/*2400
/*2401
/*6010
/*6011
/*6012
/*6013
/*6014
/*6015
/*6020
/*6021
/*6022
/*6023
/*6024
/*6025
/*6030
/*6031
/*6032
/*6033

*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/

UNSIGNED32 FirstWord;

UNSIGNEDS compatabilityEntry;
UNSIGNED32 deviceType;

UNSIGNEDS errorRegister;

UNSIGNED32 manufacturerStatusRegister;
UNSIGNED32 preDefinedErrorField[8];
UNSIGNED32 communicationCyclePeriod;
UNSIGNED32 synchronousWindowLength;

VISIBLE_STRING manufacturerDeviceName[1l1l];
VISIBLE_STRING manufacturerHardwareVersion[4];
VISIBLE_STRING manufacturerSoftwareVersion[4];

UNSIGNED32 storeParameters[1l];
UNSIGNED32 restoreDefaultParameters[l];
UNSIGNED32 COB_ID_EMCY;

UNSIGNED16 inhibitTimeEMCY;

UNSIGNED32 consumerHeartbeatTime[4];
UNSIGNED16 producerHeartbeatTime;

OD_identity_t

UNSIGNEDS
UNSIGNEDS

identity;
synchronousCounterOverflowValue;
errorBehavior[6];

OD_SDOServerParameter_t SDOServerParameter[l];
OD_SDOClientParameter_t SDOClientParameter([l];
OD_RPDOCommunicationParameter_t RPDOCommunicationParameter[10];

OD_RPDOMappingParameter_t RPDOMappingParameter[10];
OD_TPDOCommunicationParameter_t TPDOCommunicationParameter[10];
OD_TPDOMappingParameter_t TPDOMappingParameter[10];

UNSIGNED32 NMTStartup;

OCTET_STRING errorStatusBits[10];
UNSIGNEDS8 CANNodeID;

UNSIGNED16 CANBitRate;

UNSIGNED16 SYNCCounter;

UNSIGNED16 SYNCTime;

UNSIGNED32 powerOnCounter;

UNSIGNED16 performancel[5];

INTEGER16 temperature[l];

INTEGER16 voltagel[l];

INTEGER32 variableInt32[16];
INTEGER32 variableROM_Int32[16];
INTEGER32 variableNV_Int32[16];
OD_testVar_t testVar;

OD_time_t time;

OD_traceConfig_t traceConfigl[2];

UNSIGNEDS8 traceEnable;

OD_trace_t tracel[2];

UNSIGNED16 IGUS_DlControlwordl;
UNSIGNED16 IGUS_DlStatuswordl;
INTEGER32 IGUS_DlPositionActualValuel;
INTEGER32 IGUS_DlVelocityActualValuel;
INTEGER32 IGUS_DlTargetPositionl;
INTEGER32 IGUS_DlTargetVelocityl;
UNSIGNED16 IGUS_DlControlword2;
UNSIGNED16 IGUS_DlStatusword?2;
INTEGER32 IGUS_DlPositionActualValue?2;
INTEGER32 IGUS_DlVelocityActualValue?2;
INTEGER32 IGUS_DlTargetPosition2;
INTEGER32 IGUS_DlTargetVelocity2;
UNSIGNED16 IGUS_DlControlword3;
UNSIGNED16 IGUS_DlStatusword3;
INTEGER32 IGUS_DlPositionActualValue3;
INTEGER32 IGUS_DlVelocityActualValue3;



/*6034 */ INTEGER32 IGUS_DlTargetPosition3;

/*6035 */ INTEGER32 IGUS_DlTargetVelocity3;

/*6040 */ UNSIGNED16 IGUS_Dl1Controlword4;

/*6041 */ UNSIGNED16 IGUS_D1lStatusword4;

/*6042 */ INTEGER32 IGUS_DlPositionActualValue4;

/*6043 */ INTEGER32 IGUS_D1lVelocityActualValued;

/*6044 */ INTEGER32 IGUS_DlTargetPosition4;

/*6045 */ INTEGER32 IGUS_DlTargetVelocity4;

/*6050 */ UNSIGNED16 IGUS_DlControlword5;

/*6051 */ UNSIGNED16 IGUS_D1Statusword5;

/*6052 */ INTEGER32 IGUS_D1PositionActualValue5;

/*6053 */ INTEGER32 IGUS_D1lVelocityActualValue5;

/*6054 */ INTEGER32 IGUS_DlTargetPosition5;

/*6055 */ INTEGER32 IGUS_DlTargetVelocity5;

/*6060 */ UNSIGNED16 IGUS_D1Controlwordé6;

/*6061 */ UNSIGNED16 IGUS_D1lStatusword6;

/*6062 */ INTEGER32 IGUS_D1PositionActualValue6;

/*6063 */ INTEGER32 IGUS_D1lVelocityActualValue6;

/*6064 */ INTEGER32 IGUS_DlTargetPosition6;

/*6065 */ INTEGER32 IGUS_DlTargetVelocity6;

/*60A0 */ UNSIGNED16 motorControlwordl;

/*60A1 */ UNSIGNED16 motorStatuswordl;

/*60A2 */ INTEGER16 motorTargetVelocityl;

/*60A3 */ INTEGER16 motorActualVelocityl;

/*60B0 */ UNSIGNED16 motorControlword2;

/*60B1 */ UNSIGNED16 motorStatusword?2;

/*60B2 */ INTEGER16 motorTargetVelocity2;

/*60B3 */ INTEGER16 motorActualVelocity2;

/*60C0 */ UNSIGNED16 motorControlword3;

/*60C1 */ UNSIGNED16 motorStatusword3;

/*60C2 */ INTEGER16 motorTargetVelocity3;

/*60C3 */ INTEGER16 motorActualVelocity3;

/*60D0 */ UNSIGNED16 motorControlword4;

/*60D1 */ UNSIGNED16 motorStatusword4;

/*60D2 */ INTEGER16 motorTargetVelocity4;

/*60D3 */ INTEGER16 motorActualVelocity4;
UNSIGNED32 LastWord;

Y,

/***** Structure for EEPROM Variables ********************************************/
struct sCO_OD_EEPROM({
UNSIGNED32 FirstWord;

UNSIGNED32 LastWord;
Y,

/***** Declaration of Object Dictionary variables **x#kkxkkdkkxhddxxhkkxshkrxsdx /
extern struct sCO_OD_ROM CO_OD_ROM;

extern struct sCO_OD_RAM CO_OD_RAM;

extern struct sCO_OD_EEPROM CO_OD_EEPROM;

/*******************************************************************************

ALIASES FOR OBJECT DICTIONARY VARIABLES
*******************************************************************************/
/*0005, Data Type: UNSIGNED8 */

#define OD_compatabilityEntry
CO_OD_RAM.compatabilityEntry

/*1000, Data Type: UNSIGNED32 */
#define OD_deviceType CO_OD_RAM.deviceType



/*1001, Data Type: UNSIGNED8 */
#define OD_errorRegister
CO_OD_RAM.errorRegister

/*1002, Data Type: UNSIGNED32 */
#define OD_manufacturerStatusRegister
CO_OD_RAM.manufacturerStatusRegister

/*1003, Data Type: UNSIGNED32, Arrayl[8] */
#define OD_preDefinedErrorField
CO_OD_RAM.preDefinedErrorField
#define ODL_preDefinedErrorField_arrayLength 8
#define ODA_preDefinedErrorField_standardErrorField 0

/*1006, Data Type: UNSIGNED32 */
#define OD_communicationCyclePeriod
CO_OD_RAM.communicationCyclePeriod

/*1007, Data Type: UNSIGNED32 */
#define OD_synchronousWindowLength
CO_OD_RAM. synchronousWindowLength

/*1008, Data Type: VISIBLE_STRING */

#define OD_manufacturerDeviceName
CO_OD_RAM.manufacturerDeviceName

#define ODL_manufacturerDeviceName_stringLength 11

/*1009, Data Type: VISIBLE_STRING */

#define OD_manufacturerHardwareVersion
CO_OD_RAM.manufacturerHardwareVersion

#define ODL_manufacturerHardwareVersion_stringlLength 4

/*100A, Data Type: VISIBLE_STRING */

#define OD_manufacturerSoftwareVersion
CO_OD_RAM.manufacturerSoftwareVersion

#define ODL_manufacturerSoftwareVersion_stringlLength 4

/*1010, Data Type: UNSIGNED32, Array[l] */
#define OD_storeParameters

CO_OD_RAM.storeParameters
#define ODL_storeParameters_arrayLength 1
#define ODA_storeParameters_saveAllParameters 0

/*1011, Data Type: UNSIGNED32, Array[l] */
#define OD_restoreDefaultParameters
CO_OD_RAM.restoreDefaultParameters
#define ODL_restoreDefaultParameters_arrayLength 1
#define ODA_restoreDefaultParameters_restoreAllDefaultParameters 0

/*1014, Data Type: UNSIGNED32 */
#define OD_COB_ID_EMCY CO_OD_RAM.COB_ID_EMCY

/*1015, Data Type: UNSIGNED16 */
#define OD_inhibitTimeEMCY
CO_OD_RAM. inhibitTimeEMCY

/*1016, Data Type: UNSIGNED32, Arrayl[4] */
#define OD_consumerHeartbeatTime
CO_OD_RAM.consumerHeartbeatTime
#define ODL_consumerHeartbeatTime_arrayLength 4
#define ODA_consumerHeartbeatTime_consumerHeartbeatTime 0

/*1017, Data Type: UNSIGNEDl6 */



#define OD_producerHeartbeatTime

CO_OD_RAM.producerHeartbeatTime

/*1018,

/*1019,

Data Type: identity_ t */
#define OD_identity

Data Type: UNSIGNED8 */
#define OD_synchronousCounterOverflowValue

CO_OD_RAM. synchronousCounterOverflowValue

/*1029,

Data Type: UNSIGNEDS8, Array[6] */
#define OD_errorBehavior

CO_OD_RAM.errorBehavior

/*1200,

#define ODL_errorBehavior_arrayLength

#define ODA_errorBehavior_communication
#define ODA_errorBehavior_communicationOther
#define ODA_errorBehavior_communicationPassive
#define ODA_errorBehavior_generic

#define ODA_errorBehavior_deviceProfile
#define ODA_errorBehavior_manufacturerSpecific

Data Type: SDOServerParameter_t */
#define OD_SDOServerParameter

CO_OD_RAM. SDOServerParameter

/*1280,

Data Type: SDOClientParameter_t */
#define OD_SDOClientParameter

CO_OD_RAM.SDOClientParameter

/*1400,

Data Type: RPDOCommunicationParameter_t */
#define OD_RPDOCommunicationParameter

CO_OD_RAM.RPDOCommunicationParameter

/*1600,

Data Type: RPDOMappingParameter_t */
#define OD_RPDOMappingParameter

CO_OD_RAM.RPDOMappingParameter

/*1800,

Data Type: TPDOCommunicationParameter_t */
#define OD_TPDOCommunicationParameter

CO_OD_RAM.TPDOCommunicationParameter

/*1A00,

Data Type: TPDOMappingParameter_t */
#define OD_TPDOMappingParameter

CO_OD_RAM.TPDOMappingParameter

/*1F80,

/*2100,

Data Type: UNSIGNED32 */
#define OD_NMTStartup

Data Type: OCTET_STRING */
#define OD_errorStatusBits

CO_OD_RAM.errorStatusBits

/%2101,

/*2102,

/*2103,

/%2104,

#define ODL_errorStatusBits_stringLength

Data Type: UNSIGNED8 */
#define OD_CANNodelID

Data Type: UNSIGNED1l6 */
#define OD_CANBitRate

Data Type: UNSIGNED1l6 */
#define OD_SYNCCounter

Data Type: UNSIGNED16 */
#define OD_SYNCTime

CO_OD_RAM.

ad WP oo

CO_OD_RAM.

10

CO_OD_RAM.

CO_OD_RAM.

CO_OD_RAM.

CO_OD_RAM.

identity

NMTStartup

CANNodeID

CANBitRate

SYNCCounter

SYNCTime



/*2106, Data Type: UNSIGNED32 */
#define OD_powerOnCounter
CO_OD_RAM.powerOnCounter

/*2107, Data Type: UNSIGNED1l6, Array[5] */
#define OD_performance
#define ODL_performance_arrayLength
#define ODA_performance_cyclesPerSecond
#define ODA_performance_timerCycleTime
#define ODA_performance_timerCycleMaxTime
#define ODA_performance_mainCycleTime
#define ODA_performance_mainCycleMaxTime

/*2108, Data Type: INTEGER16, Array[l] */
#define OD_temperature
#define ODL_temperature_arraylength
#define ODA_temperature_mainPCB

/*2109, Data Type: INTEGER16, Arrayl[l] */
#define OD_voltage
#define ODL_voltage_arrayLength
#define ODA_voltage_mainPCBSupply

/*2110, Data Type: INTEGER32, Arrayl[l6] */
#define OD_variableInt32
CO_OD_RAM.variableInt32
#define ODL_variableInt32_arrayLength
#define ODA_variableInt32_int32

/*2111, Data Type: INTEGER32, Array[l16] */
#define OD_variableROM_Int32
CO_OD_RAM.variableROM_Int32
#define ODL_variableROM_Int32_arrayLength
#define ODA_variableROM_Int32_int32

/*2112, Data Type: INTEGER32, Array[l6] */
#define OD_variableNV_Int32
CO_OD_RAM.variableNV_Int32
#define ODL_variableNV_Int32_arrayLength
#define ODA_variableNV_Int32_int32

/*2120, Data Type: testVar_t */
#define OD_testVar

/*2130, Data Type: time_t */
#define OD_time

/*2301, Data Type: traceConfig_t */
#define OD_traceConfig

/*2400, Data Type: UNSIGNED8 */
#define OD_traceEnable

/*2401, Data Type: trace_t */
#define OD_trace

/*6010, Data Type: UNSIGNED1l6 */
#define OD_IGUS_DlControlwordl
CO_OD_RAM.IGUS_DlControlwordl

/*6011, Data Type: UNSIGNEDl6 */
#define OD_IGUS_D1Statuswordl
CO_OD_RAM.IGUS_DlStatuswordl

CO_OD_RAM.performance

SwWw NP OO

CO_OD_RAM. temperature
1
0

CO_OD_RAM.voltage
1
0

CO_OD_RAM.testVar

CO_OD_RAM.time

CO_OD_RAM.traceConfig

CO_OD_RAM.traceEnable

CO_OD_RAM.trace



/*6012, Data Type: INTEGER32 */
#define OD_IGUS_DlPositionActualValuel
CO_OD_RAM.IGUS_DlPositionActualValuel

/*6013, Data Type: INTEGER32 */
#define OD_IGUS_D1lVelocityActualValuel
CO_OD_RAM.IGUS_D1lVelocityActualValuel

/*6014, Data Type: INTEGER32 */
#define OD_IGUS_DlTargetPositionl
CO_OD_RAM.IGUS_Dl1lTargetPositionl

/*6015, Data Type: INTEGER32 */
#define OD_IGUS_DlTargetVelocityl
CO_OD_RAM.IGUS_Dl1lTargetVelocityl

/*6020, Data Type: UNSIGNED1l6 */
#define OD_IGUS_DlControlword2
CO_OD_RAM.IGUS_DlControlword2

/*6021, Data Type: UNSIGNEDl6 */
#define OD_IGUS_D1Statusword2
CO_OD_RAM.IGUS_DlStatusword2

/*6022, Data Type: INTEGER32 */
#define OD_IGUS_DlPositionActualValue?2
CO_OD_RAM.IGUS_DlPositionActualValue?2

/*6023, Data Type: INTEGER32 */
#define OD_IGUS_DlVelocityActualValue2
CO_OD_RAM.IGUS_D1lVelocityActualValue2

/*6024, Data Type: INTEGER32 */
#define OD_IGUS_DlTargetPosition2
CO_OD_RAM.IGUS_Dl1lTargetPosition2

/*6025, Data Type: INTEGER32 */
#define OD_IGUS_DlTargetVelocity2
CO_OD_RAM.IGUS_Dl1lTargetVelocity?2

/*6030, Data Type: UNSIGNED1l6 */
#define OD_IGUS_DlControlword3
CO_OD_RAM.IGUS_DlControlword3

/*6031, Data Type: UNSIGNED16 */
#define OD_IGUS_D1lStatusword3
CO_OD_RAM.IGUS_D1Statusword3

/*6032, Data Type: INTEGER32 */
#define OD_IGUS_DlPositionActualValue3
CO_OD_RAM.IGUS_DlPositionActualValue3

/*6033, Data Type: INTEGER32 */
#define OD_IGUS_D1lVelocityActualValue3
CO_OD_RAM.IGUS_D1lVelocityActualvValue3

/*6034, Data Type: INTEGER32 */
#define OD_IGUS_D1lTargetPosition3
CO_OD_RAM.IGUS_DlTargetPosition3

/*6035, Data Type: INTEGER32 */
#define OD_IGUS_DI1lTargetVelocity3
CO_OD_RAM.IGUS_DlTargetVelocity3



/*6040, Data Type: UNSIGNED16 */
#define OD_IGUS_DlControlword4
CO_OD_RAM.IGUS_DlControlword4

/*6041, Data Type: UNSIGNED1l6 */
#define OD_IGUS_D1Statusword4d
CO_OD_RAM.IGUS_DlStatusword4

/*6042, Data Type: INTEGER32 */
#define OD_IGUS_DlPositionActualValued
CO_OD_RAM.IGUS_DlPositionActualValue4

/*6043, Data Type: INTEGER32 */
#define OD_IGUS_DlVelocityActualValued
CO_OD_RAM.IGUS_D1lVelocityActualValue4

/*6044, Data Type: INTEGER32 */
#define OD_IGUS_DlTargetPosition4
CO_OD_RAM.IGUS_DlTargetPosition4

/*6045, Data Type: INTEGER32 */
#define OD_IGUS_D1lTargetVelocity4
CO_OD_RAM.IGUS_Dl1lTargetVelocity4

/*6050, Data Type: UNSIGNED16 */
#define OD_IGUS_DlControlword5
CO_OD_RAM.IGUS_DlControlwordb

/*6051, Data Type: UNSIGNED16 */
#define OD_IGUS_D1lStatusword5
CO_OD_RAM.IGUS_D1Statusword5

/*6052, Data Type: INTEGER32 */
#define OD_IGUS_DlPositionActualValue5b
CO_OD_RAM.IGUS_DlPositionActualValueb

/*6053, Data Type: INTEGER32 */
#define OD_IGUS_Dl1VelocityActualValue5b
CO_OD_RAM.IGUS_D1lVelocityActualValue5

/*6054, Data Type: INTEGER32 */
#define OD_IGUS_D1lTargetPositionb
CO_OD_RAM.IGUS_DlTargetPositionb

/*6055, Data Type: INTEGER32 */
#define OD_IGUS_Dl1lTargetVelocityb
CO_OD_RAM.IGUS_D1lTargetVelocity5

/*6060, Data Type: UNSIGNED16 */
#define OD_IGUS_DlControlword6
CO_OD_RAM.IGUS_DlControlword6

/*6061, Data Type: UNSIGNED16 */
#define OD_IGUS_D1Statusword6
CO_OD_RAM.IGUS_DlStatuswordb6

/*6062, Data Type: INTEGER32 */
#define OD_IGUS_DlPositionActualValue6
CO_OD_RAM.IGUS_DlPositionActualValueb

/*6063, Data Type: INTEGER32 */
#define OD_IGUS_Dl1lVelocityActualValue6
CO_OD_RAM.IGUS_D1lVelocityActualValue6



/*6064, Data Type: INTEGER32 */
#define OD_IGUS_D1lTargetPositioné
CO_OD_RAM.IGUS_Dl1TargetPositioné

/*6065, Data Type: INTEGER32 */
#define OD_IGUS_DlTargetVelocity6
CO_OD_RAM.IGUS_DlTargetVelocity®b

/*60A0, Data Type: UNSIGNED1l6 */
#define OD_motorControlwordl
CO_OD_RAM.motorControlwordl

/*60A1, Data Type: UNSIGNED16 */
#define OD_motorStatuswordl
CO_OD_RAM.motorStatuswordl

/*60A2, Data Type: INTEGER1l6 */
#define OD_motorTargetVelocityl
CO_OD_RAM.motorTargetVelocityl

/*60A3, Data Type: INTEGER1l6 */
#define OD_motorActualVelocityl
CO_OD_RAM.motorActualVelocityl

/*60B0, Data Type: UNSIGNED16 */
#define OD_motorControlword?2
CO_OD_RAM.motorControlword2

/*60B1l, Data Type: UNSIGNED16 */
#define OD_motorStatusword2
CO_OD_RAM.motorStatusword2

/*60B2, Data Type: INTEGER16 */
#define OD_motorTargetVelocity?2
CO_OD_RAM.motorTargetVelocity2

/*60B3, Data Type: INTEGER1l6 */
#define OD_motorActualVelocity?2
CO_OD_RAM.motorActualVelocity2

/*60C0, Data Type: UNSIGNED1l6 */
#define OD_motorControlword3
CO_OD_RAM.motorControlword3

/*60Cl, Data Type: UNSIGNED16 */
#define OD_motorStatusword3
CO_OD_RAM.motorStatusword3

/*60C2, Data Type: INTEGER16 */
#define OD_motorTargetVelocity3
CO_OD_RAM.motorTargetVelocity3

/*60C3, Data Type: INTEGER16 */
#define OD_motorActualVelocity3
CO_OD_RAM.motorActualVelocity3

/*60D0, Data Type: UNSIGNED1l6 */
#define OD_motorControlword4
CO_OD_RAM.motorControlword4

/*60D1, Data Type: UNSIGNEDl6 */
#define OD_motorStatusword4
CO_OD_RAM.motorStatusword4d



/*60D2, Data Type: INTEGER16 */
#define OD_motorTargetVelocity4
CO_OD_RAM.motorTargetVelocity4

/*60D3, Data Type: INTEGER1l6 */
#define OD_motorActualVelocity4
CO_OD_RAM.motorActualVelocity4

#endif
// clang-format on
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Fails “communicatorApp.c
/*******************************************************************************

MPLAB Harmony Application Source File

Company:
Microchip Technology Inc.

File Name:
communicatorapp.c

Summary :
This file contains the source code for the MPLAB Harmony application.

Description:
This file contains the source code for the MPLAB Harmony application. It
implements the logic of the application's state machine and it may call
API routines of other MPLAB Harmony modules in the system, such as drivers,
system services, and middleware. However, it does not call any of the
system interfaces (such as the "Initialize" and "Tasks" functions) of any of
the modules in the system or make any assumptions about when those functions
are called. That is the responsibility of the configuration-specific system

files.
*******************************************************************************/

// DOM—-IGNORE-BEGIN

/*******************************************************************************

Copyright (c) 2013-2014 released Microchip Technology Inc. All rights reserved.

Microchip licenses to you the right to use, modify, copy and distribute
Software only when embedded on a Microchip microcontroller or digital signal
controller that is integrated into your product or third party product
(pursuant to the sublicense terms in the accompanying license agreement).

You should refer to the license agreement accompanying this Software for
additional information regarding your rights and obligations.

SOFTWARE AND DOCUMENTATION ARE PROVIDED "AS IS" WITHOUT WARRANTY OF ANY KIND,
EITHER EXPRESS OR IMPLIED, INCLUDING WITHOUT LIMITATION, ANY WARRANTY OF
MERCHANTABILITY, TITLE, NON-INFRINGEMENT AND FITNESS FOR A PARTICULAR PURPOSE.
IN NO EVENT SHALL MICROCHIP OR ITS LICENSORS BE LIABLE OR OBLIGATED UNDER
CONTRACT, NEGLIGENCE, STRICT LIABILITY, CONTRIBUTION, BREACH OF WARRANTY, OR
OTHER LEGAL EQUITABLE THEORY ANY DIRECT OR INDIRECT DAMAGES OR EXPENSES
INCLUDING BUT NOT LIMITED TO ANY INCIDENTAL, SPECIAL, INDIRECT, PUNITIVE OR
CONSEQUENTIAL DAMAGES, LOST PROFITS OR LOST DATA, COST OF PROCUREMENT OF
SUBSTITUTE GOODS, TECHNOLOGY, SERVICES, OR ANY CLAIMS BY THIRD PARTIES
(INCLUDING BUT NOT LIMITED TO ANY DEFENSE THEREOF), OR OTHER SIMILAR COSTS.

e ok ke ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok Kk ok K ok ok ok ok ok ok ok K ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok K ok ok ok ok ok ok ok kK ok k ok ok ko /

// DOM—-IGNORE-END

// *Ahkkhkhkhkhkhkhkhkhkkhhkh kbbb hkhhhkhkhk bk bk hk bk bk hkhkhk bk bk hk bk bk hkhkhkhkhkhk bk bk hk bk hkhkhk bk bk hk bk hkhk kb khkhhkhkkxk
// dAhkkhkkhhkkhkhhkhkkhhkhkkhhkhkkhhkhkhkhkhhkhkhkhkkhhkhkkhhkhkkhhkhkkhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkkhkhkhkkhkhkhkkhkhkhkkhkhkhkhhkhkhkhkhkxdk*x*
// Section: Included Files

// dAhkkhkkhhkkhkhhkhkkhhkhkhhkhkkhkhkhkkhkhkhkhkhkhkhkkhhkhkdhhkhkhkhkhkhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkkhkhkhkhhkhkhkhkhdxdk*x*

// Ak kA hkhkhkhhkhhkhkhkhkhkhk bk bk hk bk hkhkhkhk Ak bk ko bk hkhkkhkh ko kA hk bk dk bk hkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkhkhkhkhkhkkhkrkkhkhkhhhkkhkhhhhxkx*k

#include "communicatorapp.h"
#include "UDPComm/PIC32_Harmony/udpcomm.h"

// R R R R i e R i i S S S I b R R R R S S S S R e b R R I I S S S S b R e I S S S S b
// LR R R R R S R R R R R R R R S I R I R R I S S i

// Section: Global Data Definitions

// Ak kA hkhhkhhkhhkhkhkhkhhk bk bk hk bk hkhkhkhk Ak bk ko bk hkhk ok hkhk ko hkhkhk bk hk bk hkhkhkhkhkhkhk ko hkhkhkhkhkhkhhkhkhkhkdhkhkhkhkhkhkrhkhkkhkhhdkxkx*
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//

R R R R R R S R I I i S S S S I b R R I i S S S S R e b R R I I S S I S b R e I S S S S

// R R I I I I R I I I b S b I S S S S S I b e b b S R I b I S b I SE e b e S b I b b R b dh I 2h I 2h b Sh b b b e S S 2h b 2 S b b b i 2 4
/* Application Data
Summary :
Holds application data
Description:
This structure holds the application's data.
Remarks:
This structure should be initialized by the APP_Initialize function.
Application strings and buffers are be defined outside this structure.
*/

COMMUNICATORAPP_DATA commAppData;

// R R I e I I R I I I S S b I b S S S I b e b b I R I b b I b S b I S e S S b S b b R b dh I b 2 b Sh b b b e S b S 2h b 2b S b b b i b 4
// R R I e I I R I I I b S b I b S S S I b e b S R I b I b S b I Sh e b e S b b b b R b 2R I 2h 2 b b b b b e S S dh b 2 Sh b b b i 2 4
// Section: Application Callback Functions
// R R I e I I R I I I S S b I S S S S I b e b b S R i b I b S b I Sh e b e S b b b b b b b 2h 2 b b b I b e S S b b 2 S b b b i 2 4
// R R I I I I R I S I S S b I S S S S S I b e I b S R i Sh I S b S b I S e S e S b b b b R b dh I b 2 b b b b b e S S 2h b 2 S b b b i 2 4
/* TODO: Add any necessary callback functions.
*/
// R R I I I R I I I S S b I b S S S I b e I b S R b I b S b I Sh e I e S b S b b b b 2R I b 2h b b b b b e S S dh b 2 S b b b i 2 4
// R I b e e b b b i b b b b b b b b b b b b b b b b b b b b 2 b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b i b b b 4
// Section: Application Local Functions
// R I b b e b i b I b b b b b b i b b b b b b b i b b b b b b b 2 b b b b b b b b b b b b b b b b b b b b b b b b b 2 b b b b i b b b b b b i 4
// R I b b e b i b I b b b b b b i b b b b b b b i b b b b b b b 2 i b b b b b b b b b b b b b b b b b b b b b b b b b b b b b 2 i b b b 2
/* TODO: Add any necessary local functions.
*/
// R R I I I R I IR I S S b I S S S I b e b b S R I Sh I b S b I Sh e b e S b S b b b b dh I 2h I 2h b b b b b e S S dh b 2 S b b b i 2 4
// R R I i I I R I I I S S b I b S S S R I b e b I R I Sh b I b S b I SE e S S b I b b b b dh I 2h 2 b b b b b e S b S 2h b 2 Sh b b 2h i 2 4
// Section: Application Initialization and State Machine Functions
// R R I e I I R I IR I S S b I b S S S I I b e b R I R I Sh b I S b I Sh e I e S b I b b R b 2h I b 2 b b b b b e S b S 2h b 2b e Sh b b b i 2 4
// R R I I I R I I b S S b I S S S S I I b e b b I R I S 2 S b I Sh e b e S b S I b b b dh I 2h I 2h b b b b b e b b S 2h b 2b S b b b i b
/*******************************************************************************
Function:
void COMMUNICATORAPP_TInitialize ( void )
Remarks:
See prototype in communicatorapp.h.
*/
void COMMUNICATORAPP_Initialize ( void )

UDPCOMM_1Initialise();

/* Place the App state machine in its initial state. */
commAppData.state = COMMUNICATORAPP_WAIT_INIT;
commAppData.Flags.Word = 0;

/* TODO: Initialize your application's state machine and other
* parameters.

*/



/******************************************************************************

Function:
void COMMUNICATORAPP_Tasks ( void )

Remarks:
See prototype in communicatorapp.h.

*/

void COMMUNICATORAPP_Tasks ( void )
{

SYS_STATUS tcpipStat;

int i, nNets, byteCnt, charCnt;
intlé6_t pl, p2, p3, pr4, p5;

uint8_t *ptr, *c;

int8_t *s;

TCPIP_NET_HANDLE netH;

const char *netName;

IPV4_ADDR ipAddr;

bool res;
RONIN_COMM_INTERFACE_TYPE comInterfaceType;

UDPCOMM_Tasks () ;
/* Check the application's current state. */
switch ( commAppData.state )
{
/* Application's initial state. */
case COMMUNICATORAPP_WAIT_INIT:
{

if (UDPCOMM_GetState() == UDPCOMM_READY)
commAppData.state = COMMUNICATORAPP_IDLE;
break;

case COMMUNICATORAPP_IDLE:

if (byteCnt = UDPCOMM_GetBytes( commAppData.RemoteCommandBuff,
sizeof (commAppData.RemoteCommandBuff)))
{
commAppData.RemoteCommandBuff[byteCnt] = "\0';
RONIN_COMMAND_PROC_ParseString (commAppData.RemoteCommandBuff);

charCnt = sprintf (commAppData.TxBuff, "%d;", commAppData.PacketsSent);
comInterfaceType = RONIN_COMMAND_PROC_GetStringToSend (commAppData.TxBuff +
charCnt);
switch (comInterfaceType)
{
case RONIN_COMM_NO_DATA:
break;
case RONIN_COMM_INTERFACE_FAST:
UDPCOMM_PutBytes (commAppData.TxBuff, strlen(commAppData.TxBuff));
commAppData.PacketsSent++;
break;
case RONIN_COMM_INTERFACE_RELIABLE:
//Not implemented
break;
}
break;
/* TODO: implement your application state machine.*/



/* The default state should never be executed. */

default:
{
/* TODO: Handle error in application's state machine. */
break;
}
}
if (commAppData.state > COMMUNICATORAPP_WAIT_ FOR_CONNECTION)
{
// if (!TCPIP_UDP_IsConnected (commAppData.ClientSocketHandle))
// {
// SYS_CONSOLE_MESSAGE ("Connection closed!\r\n");
// commAppData.state = COMMUNICATORAPP_WAIT_FOR_IP;
// }
}

/*******************************************************************************

End of File
*/
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Fails “communicatorApp.h
/*******************************************************************************

MPLAB Harmony Application Header File

Company:
Microchip Technology Inc.

File Name:
communicatorapp.h

Summary :
This header file provides prototypes and definitions for the application.

Description:
This header file provides function prototypes and data type definitions for
the application. Some of these are required by the system (such as the
"APP_Initialize" and "APP_Tasks" prototypes) and some of them are only used
internally by the application (such as the "APP_STATES" definition). Both

are defined here for convenience.
*******************************************************************************/

//DOM—IGNORE-BEGIN
/*******************************************************************************

Copyright (c) 2013-2014 released Microchip Technology Inc. All rights reserved.

Microchip licenses to you the right to use, modify, copy and distribute
Software only when embedded on a Microchip microcontroller or digital signal
controller that is integrated into your product or third party product
(pursuant to the sublicense terms in the accompanying license agreement).

You should refer to the license agreement accompanying this Software for
additional information regarding your rights and obligations.

SOFTWARE AND DOCUMENTATION ARE PROVIDED "AS IS" WITHOUT WARRANTY OF ANY KIND,
EITHER EXPRESS OR IMPLIED, INCLUDING WITHOUT LIMITATION, ANY WARRANTY OF
MERCHANTABILITY, TITLE, NON-INFRINGEMENT AND FITNESS FOR A PARTICULAR PURPOSE.
IN NO EVENT SHALL MICROCHIP OR ITS LICENSORS BE LIABLE OR OBLIGATED UNDER
CONTRACT, NEGLIGENCE, STRICT LIABILITY, CONTRIBUTION, BREACH OF WARRANTY, OR
OTHER LEGAL EQUITABLE THEORY ANY DIRECT OR INDIRECT DAMAGES OR EXPENSES
INCLUDING BUT NOT LIMITED TO ANY INCIDENTAL, SPECIAL, INDIRECT, PUNITIVE OR
CONSEQUENTIAL DAMAGES, LOST PROFITS OR LOST DATA, COST OF PROCUREMENT OF
SUBSTITUTE GOODS, TECHNOLOGY, SERVICES, OR ANY CLAIMS BY THIRD PARTIES
(INCLUDING BUT NOT LIMITED TO ANY DEFENSE THEREOF), OR OTHER SIMILAR COSTS.

e ok ke ok ok ok ok ok ok ke k ok K ok ok ok ok kK ok Kk ok ok ok ok ok ok ko ok K ok ok ok ok ok ok ok ok ok K ok ok ok ok ok ok ok K ok ok ok ok ok ok ok ok ok K ok ok ok ok ok ok ok kK ok kK Kk ok /

/ /DOM—IGNORE—-END

#ifndef _COMMUNICATORAPP_H
#define _COMMUNICATORAPP_H

// dAhkkhkkhhkkhkhhkhkhhkhkkhhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkkhhkhkkhhkhkhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkhkhkhkkhkhkhkkhkhkhkhhkhkhkhkhdxdk*x*
// *Ahkkhkhkhkhkhkhkhkhkkhhkh kbbb hkhhhkhkhk bk bk hk bk bk hkhkhk bk bk hk bk bk hkhkhkhkhkhk bk bk hk bk hkhkhk bk bk hk bk hkhk kb khkhhkhkkxk
// Section: Included Files

// *Ahkkhkhkhkhkhhkhkhkkhhkh kbbb kb bk hkhkhk bbbk dhk bk bk hkhkhk bk bk hk bk bk hkhkhkhk ko hk Ak hkhkhkhkhkhkhkhk bk kb hkhk bk hkhkhkhkx kK

// Ak kA hkhkhkhhkhhkhhhkhhk bk hkhk bk hkhkhkhk Ak bk ko bk hkhkhkhk bk ko kA hk bk hk bk hkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkhkhkhkhkhkkhkhkhkhkrhkhkhhhhxkx*k

#include <stdint.h>

#include <stdbool.h>

#include <stddef.h>

#include <stdlib.h>

#include "system_config.h"
#include "system_definitions.h"
#include "M2M_interface.h"

20. Pielikums



/7
#if

ext

#en

//
//
//
//
//
/7

//

/*

S

D

*/

DOM—-IGNORE-BEGIN
def _ cplusplus // Provide C++ Compatibility

ern "C" {
dif
DOM—-IGNORE—-END

R R R R R R S R I i S I S S I I R R I S S S S I e b R R I I S S S S b R e I i I S S
R R R R R R i I R I i S i A S I b R R R I S S S S R e b R R I I S S S b R e I S i S S

Section: Type Definitions
R R R R R R R R R R R I I I I I I I R I i I b I i R b I R I i I I i b i I b

Ak kA hkhhkhhkhkhkhk bk hkhkhkhk bk hk bk hkhkhkhk Ak bk hk bk hkhk ok hkhkhk kA hk bk hk bk hkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkdrkhkhkrhkhkhkhhhhxkx*k

Ak kA hkhhkhhkhkhkhhkhk bk hk bk bk hk bk hkhkhkhkhkhk bk ko bk hkhk ok hkhk ko kA hk bk hk bk hkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkdrkhkhkhhkhkhhhhxkx*k

Application states

ummary :
Application states enumeration
escription:
This enumeration defines the valid application states. These states
determine the behavior of the application at various times.

typedef enum

{

/* Application's state machine's initial state. */

COMMUNICATORAPP_WAIT_INIT=0,

COMMUNICATORAPP_WAIT_FOR_TIP,
COMMUNICATORAPP_WAIT_FOR_CONNECTION,
COMMUNICATORAPP_IDLE

/* TODO: Define states used by the application state machine. */

} COMMUNICATORAPP_STATES;

// R I b b e b i b i I b b b b b b I b b b b b b b i b b b b b b b 2 i b b b b b b b b b b b b b b b b b b b b b b b b 2 b b b b i b b b b b b
/* Application Data
Summary :
Holds application data
Description:
This structure holds the application's data.
Remarks:
Application strings and buffers are be defined outside this structure.
*/

typedef struct

{

/* The application's current state */
COMMUNICATORAPP_STATES state;

IPV4_ADDR dwLastIP;

IPV4_ADDR DataServerlIP;

UDP_PORT DataServerPort;

UDP_PORT DVSplatformUDPServerPort;
UDP_PORT DVSplatformTCPServerPort;
UDP_SOCKET UDPServerSocketHandle;
UDP_SOCKET TCPServerSocketHandle;
uintl6_t Datalength;



}

//
//
//
//
//
/*
*/

//
//
//
//
//

/*

uint32_t PacketsSent;

uint32_t PacketsReceived;
uint8_t *DataPtr;

uint8_t RemoteCommandBuff[4096];
int8_t TxBuff[512];

union
{
struct
{
uint32_t TxDataReady:1;
uint32_t EnableTelemetryUDP:1;
uint32_t EnableTelemetryConsole:1l;
};
uint32_t Word;
} Flags;

/* TODO: Define any additional data used by the application. */

COMMUNICATORAPP_DATA;

R R I I I I R I I I S S b I b S S S I I b e b b S R b I 2 S b I Sh e S S b S b b R b b I b 2h b b b b b S S dh b 2 S b b 2h i 2 4
R R I I I I R I S I S S b I S S S I b e b b I R I b S b S b I Sh e S e S b I b b b b 2R 2h 2 b b b b b e S S 2h b 2 S b b b i 2
Section: Application Callback Routines

R R I I I R I I I I S b I b e b S S S I b e b b I R I b 2 b S b I SE e b e S b b b b b b 2R I 2h 2 b b b b b e S S 2h b 2 S b b b i b 4

Ak kA hkhhkhhkhhkh bk hk bk hk bk bk hk bk hkhkhkhk Ak bk hk bk hkhkhkhkhk ko kA hkhkhk bk hkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkdrkhkhkrhkhkhkhhhhxkx*k

These routines are called by drivers when certain events occur.

R I b b e b i b i I b b b b b b I b b b b b b b b b b b b b b b 2 b b b b b b b b b b b b b b b b b b b b b b b b b 2 b b b b b b b b b 2
R I b b e b i b i I b b b b b b b b b b b b b b b b b b b b b b 2 b b b b b b b b b b b b b b b b b b b b b b b b b 2 b b b b i b b b b b b
Section: Application Initialization and State Machine Functions

R I b b e b i b I b b b b b b I b b b b b b b b b b b b b b b 2 b b b b b b b b b b b b b b b b b b b b b b b b 2 b b b b i b b b b b b

Ak kA hkhkhkhhkhhkh bk hkhkhk bk bk hk bk hkhkhkhkhkhk bk ko bk hkhk ok hkhk ko kA hkhkhk bk hkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkdrkhkhkhkhkhkhkhhhhxkx*k

L R i R S I I R I I S S I I R R R S S S S I S b R R I R S S S b b R e S S S S S i

Function:
void COMMUNICATORAPP_Initialize ( void )

Summary :
MPLAB Harmony application initialization routine.

Description:
This function initializes the Harmony application. It places the
application in its initial state and prepares it to run so that its
APP_Tasks function can be called.

Precondition:
All other system initialization routines should be called before calling
this routine (in "SYS_TInitialize").

Parameters:
None.

Returns:
None.

Example:
<code>
COMMUNICATORAPP_Initialize();
</code>

Remarks:
This routine must be called from the SYS_Initialize function.



*/

void COMMUNICATORAPP_Initialize ( void );

/*******************************************************************************

Function:
void COMMUNICATORAPP_Tasks ( void )

Summary :

MPLAB Harmony Demo application tasks function

Description:

This routine is the Harmony Demo application's tasks function. It
defines the application's state machine and core logic.

Precondition:

The system and application initialization

called before calling this.

Parameters:
None.

Returns:
None.

Example:
<code>
COMMUNICATORAPP_Tasks () ;
</code>

Remarks:

This routine must be called from SYS_Tasks ()

*/

void COMMUNICATORAPP_Tasks( void );

#endif /* _COMMUNICATORAPP_H */

//DOM—IGNORE-BEGIN
#ifdef _ cplusplus
}

#endif

/ /DOM—IGNORE—-END

("SYS_Initialize") should be

routine.

/*******************************************************************************

End of File
*/



Fails “igusD1.c¢”
#include "igusD1l.h"

#define IGUSD1_POSITIONING_MODE_ABSOLUTE 0
#define IGUSD1_POSITIONING_MODE_RELATIVE 1

typedef struct
{

void* ControlwordPtr;

CO_OBJECT *Settings;
} IGUSD1_INIT_DATA;

void IGUSD1l_Initialize( IGUSD1_t *id,
int8_t nodeld,
CO_OBJECT *settings,
void* ControlwordPtr,
void* StatuswordPtr,
void* TargetPosPtr)

id=->Status = IGUSD1_Init;

id=>Tag = nodeld;

id=>Controlword = ControlwordPtr;

id=>StatusWord = StatuswordPtr;

id=->TargetPos = TargetPosPtr;

id=->Settings = settings;

id=>CANnodeID = nodeld;

id=->ErrorCount = 0;

id=>SettingCount = IGUSD1_SETTING_CO_OBJECT_COUNT;

memset (id->ProcessTimers, 0, IGUSD1_PROCESS_TIMER_COUNT * sizeof(uint32_t));

void IGUSD1_SetPos(IGUSD1_t *id, int32_t pos)
{
if (id->Status == IGUSD1l_ServiceTasks)
{
id=>Controlword=>SwitchOn = 1;
id=->Controlword->EnableVoltage = 1;
id=>Controlword=->QuickStop = 1;
id=>Controlword->EnableOperation

l-

4
id=>Controlword->StartMove = 0; /* Do not start yet, data adoption by

20. Pielikums

* IGUSD1l takes time, starting performed

* in IGUSD1_Tasks function */
IGUSD1_POSITIONING_MODE_ABSOLUTE;

id=>Controlword->PositioningMode
id=>ProcessTimers[0] = O;
*id->TargetPos = pos;

id=->Status = IGUSD1_MoveTest;

bool IGUSD1_IsTargetReached(IGUSD1_t *id)
{
bool ret = false;
if (id->Status == IGUSD1_ServiceTasks && id->StatusWord->TargetReached)
{
ret = true;

}

return ret;



//Works only after power up
void IGUSD1_StartHoming(IGUSD1_t *id)
{

id=->Flags.HomingRequired = 1;

void IGUSD1_Tasks(IGUSD1l_t *id, uint32_t elapsedMiliSec)
{

CANOPENAPP_SDO_ClientOpeResult_t res;

int 1i;

for (i = 0; i < IGUSD1_PROCESS_TIMER_COUNT; i++)

{

id=>ProcessTimers[i] += elapsedMiliSec;
}
switch (id->Status)

{
case IGUSD1_TInit:
id=->Flags.HomingRequired = 1;
id=->Status = IGUSD1_InitSetup;
case IGUSD1l_InitSetup:
if (id->ProcessTimers[1l] < 1000)
break;
if (id->Flags.HomingRequired)
{
id=>Settings[1l].Value = 6; //Homing mode
}
else
{
id=>Settings[1].Value = 1; //Profile Position Mode
}
case IGUSD1_Setup:
if (CANOPENAPP_TRANSFER_ Initiate( id=>CANnodelID,
id=->Settings,
id=->SettingCount,
CANOPENAPP_SDO_TRANSFER_DOWNLOAD, true) ==
CANOPENAPP_SDO_ClientOpeScheduled)
id=->Status = IGUSD1_ConfigSetting;
break;
case IGUSD1_ConfigSetting:
res = CANOPENAPP_TRANSFER_Result (id->Settings);
switch (res)
{
case CANOPENAPP_SDO_ClientOpeResultOK:
SYS_CONSOLE_PRINT("IGUS D1 [%d]: ", id->Tag);
SYS_CONSOLE_PRINT ("Enabling voltage\r\n");
id=->Controlword->EnableVoltage = 1;
id=>Controlword=->QuickStop = 1; /*Send control word Enable
voltage

* and Quick stop to enter
* "Ready to switch on" state
*/
id=>Status = IGUSD1_EnablingVoltage;
break;
case CANOPENAPP_SDO_ClientCANerror:
case CANOPENAPP_SDO_ClientArgError:
id=>Status = IGUSD1_Error;
break;
case CANOPENAPP_SDO_ClientOpeScheduled:
default:
break;
}

break;



case IGUSD1l_EnablingVoltage:
if (id->StatusWord->ReadyToSwitchOn)
{

SYS_CONSOLE_PRINT ("IGUS D1 [%d]: ", id->Tag);

SYS_CONSOLE_PRINT ("Switching on\r\n");

id=>Controlword=>SwitchOn = 1;

id=>Controlword->EnableVoltage = 1;

id=>Controlword=>QuickStop = 1; /*Send control word Enable voltage

* and Quick stop
* and Switch on to enter
* "Switched on" state */
id=>Status = IGUSD1_SwitchingOn;

}

//TODO: else add timeout?

break;

case IGUSD1_SwitchingOn:
if (id->StatusWord->SwitchedOn)
{

SYS_CONSOLE_PRINT("IGUS D1 [%d]: ", id=->Tag);
SYS_CONSOLE_PRINT ("Enabling operation\r\n");
id=>Controlword=>SwitchOn = 1;

id=>Controlword->EnableVoltage = 1;
id=>Controlword=->EnableOperation = 1;

id=>Controlword=>QuickStop = 1; /*Send control word Enable voltage
and Quick stop

and Switch on

and Enable operation to enter
"Operation enabled" state */

*

*

*

id=>Status = IGUSD1_EnablingOperation;
}
break;
case IGUSD1_EnablingOperation:
if (id->StatusWord->OperationEnabled)
{
if (id->Flags.HomingRequired)
{
SYS_CONSOLE_PRINT("IGUS D1 [%d]: ", id->Tag);
SYS_CONSOLE_PRINT ("Homing starting\r\n");
id=->Status = IGUSD1_HomingStarting;
id=>ProcessTimers[0] = 0;
id=>Flags.HomingRequired = 0;
}
else
{
SYS_CONSOLE_PRINT ("IGUS D1 [%d]: ", id->Tag);
SYS_CONSOLE_PRINT ("Operation enabled\r\n");
id=>Status = IGUSD1_ServiceTasks;

}
break;
case IGUSD1_ServiceTasks:
if (id->Flags.HomingRequired)
{
id=>Status = IGUSD1_InitSetup;
}
break;
case IGUSD1_HomingStarting:
if (id->ProcessTimers[0] > 10)
{
id=>Controlword=>SwitchOn = 1;
id=->Controlword->EnableVoltage = 1;
id=>Controlword=>QuickStop = 1;
id->Controlword—=>EnableOperation = 1;
id=>Controlword=>StartMove = 1; //Start of homing movement



id=>ProcessTimers[0] = 0;

id=>Status = IGUSD1_HomingProgress;

}
break;
case IGUSD1_HomingProgress:
if (id->ProcessTimers[0] < 50)

id=->Tagqg);

//Setup normal operation after homing

break;

if (id->StatusWord->TargetReached)

{
id=>Controlword=>StartMove = 0;
SYS_CONSOLE_PRINT("IGUS D1 [%d]:
SYS_CONSOLE_PRINT ("Homing completel\r\n");
id=>Status = IGUSD1_InitSetup;

}

break;

case IGUSD1_MoveTest:
if (id->ProcessTimers[0] > 10)

{
id->Controlword->StartMove = 1; //Start of movement
id=>ProcessTimers[0] = 0;
id=->Status = IGUSD1_Moving;
}
break;
case IGUSD1_Moving:
if (id->StatusWord—->SetpointApplied == 1)
{
id=>Controlword=>StartMove = 0;
}
if (id->ProcessTimers[0] > 10)
{
id=>Controlword->StartMove = 0;
if (id->StatusWord->TargetReached == 1)
{
id=>Status = IGUSD1_ServiceTasks;
}
}
break;

case IGUSDl1l_Error:
if (id->ErrorCount < 100)

id=->Tagqg);
attempt to continuel\n\r");

id->Tagqg);

{
SYS_CONSOLE_PRINT("IGUS D1 [%d]:
SYS_CONSOLE_PRINT("CAN open error,
id=>ErrorCount++;
id=>Status = IGUSD1_ServiceTasks;

}

else if (id->ErrorCount == 100)

{
SYS_CONSOLE_PRINT("IGUS D1 [%d]:
SYS_CONSOLE_PRINT ("No response\n\r");
id=>ErrorCount++;

}

break;
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* File: igusDl.h
* Author: Vitalijs

Created on otrdiena, 2020, 14 j?lijs, 12:22
*/

#ifndef IGUSD1_H

#define IGUSD1_H
#ifdef __cplusplus
extern "C" {

#endif

#include <stdint.h>

#include <string.h>

#include <stddef.h>

#include <errno.h>

#include "system_definitions.h"
#include "system_config.h"
#include "osal/osal.h"

#define IGUSD1_SETTING_CO_OBJECT_COUNT 10
#define IGUSD1_PROCESS_TIMER_COUNT 2

typedef enum

{
IGUSD1_Init = 0,
IGUSD1_InitSetup,
IGUSD1_Setup,
IGUSD1_ConfigSetting,
IGUSD1_EnablingVoltage,
IGUSD1_SwitchingOn,
IGUSD1_EnablingOperation,
IGUSD1_ServiceTasks,
IGUSD1_MoveTest,
IGUSD1_Moving,
IGUSD1_HomingStarting,
IGUSD1_HomingProgress,
IGUSD1_Error

} IGUSD1_STATUS;

typedef struct

{
uintlé6_t SwitchOn:1;
uintl6_t EnableVoltage:1;
uintl6_t QuickStop:1;
uintl6_t EnableOperation:1;
uintlé6_t StartMove:1;
uintl6_t ModeSpec2:1;
uintl6_t PositioningMode:1;
uintl6_t FaultReset:1;
uintlé6_t Halt:1;
uintl6_t ModeSpecd:1;
uintlé_t :6;

} IGUSD1_CONTROLWORD;

typedef struct

{
uintl6_t ReadyToSwitchOn:1;
uintl6_t SwitchedOn:1;
uintlé6_t OperationEnabled:1;
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} IG

type
{

} IG

void

void
void
void
void
bool

#ifd
}
#end

#end

uintlé6_t Fault:1;

uintlé6_t VoltageEnable:1;
uintl6_t QuickStop:1;
uintlé6_t SwitchOnDisabled:1;
uintl6_t Warning:1;

uintlé_t :1;

uintl6_t Remote:1;

uintl6_t TargetReached:1;
uintl6_t InternallLimitActive:1;
uintl6_t SetpointApplied:1;
uintlé_t :3;

USD1_STATUSWORD;
def struct

IGUSD1_STATUS Status;

int32_t Tag;

IGUSD1_CONTROLWORD *Controlword;
IGUSD1_STATUSWORD *StatusWord;
uint8_t CANnodelID;

int32_t *TargetPos;
CO_OBJECT *Settings;
uint32_t CurrSetting;
uint32_t SettingCount;
uint32_t ErrorCount;

uint32_t ProcessTimers[IGUSD1_PROCESS_TIMER_COUNT];
struct

{
uint32_t HomingRequired:1;
} Flags;
UsSD1_t;
IGUSD1_Initialize( IGUSD1_t *id,

int8_t nodeld,

CO_OBJECT *settings,

void* ControlwordPtr,

void* StatuswordPtr,

void* TargetPosPtr);
IGUSD1_Tasks(IGUSD1_t *id, uint32_t elapsedMiliSec);
IGUSD1_SetPos(IGUSD1_t *id, int32_t pos);
IGUSD1_ReadCANobj(uintl6_t address, uintlé_t subIdx);
IGUSD1l_StartHoming (IGUSD1_t *id);
IGUSD1_TIsTargetReached (IGUSD1_t *id);

ef __cplusplus
if
if /* IGUSD1_H */
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Fails “main.c
/*******************************************************************************

MPLAB Harmony Project Main Source File

Company:
Microchip Technology Inc.

File Name:
main.c

Summary :
This file contains the "main" function for an MPLAB Harmony project.

Description:
This file contains the "main" function for an MPLAB Harmony project. The
"main" function calls the "SYS_TInitialize" function to initialize the state
machines of all MPLAB Harmony modules in the system and it calls the
"SYS_Tasks" function from within a system-wide "super" loop to maintain
their correct operation. These two functions are implemented in
configuration-specific files (usually "system_init.c" and "system_ tasks.c")
in a configuration-specific folder under the "src/system_config" folder
within this project's top-level folder. An MPLAB Harmony project may have
more than one configuration, each contained within it's own folder under

the "system _config" folder.
*******************************************************************************/

// DOM—-IGNORE-BEGIN
/*******************************************************************************

Copyright (c) 2013-2014 released Microchip Technology Inc. All rights reserved.

//Microchip licenses to you the right to use, modify, copy and distribute
Software only when embedded on a Microchip microcontroller or digital signal
controller that is integrated into your product or third party product
(pursuant to the sublicense terms in the accompanying license agreement).

You should refer to the license agreement accompanying this Software for
additional information regarding your rights and obligations.

SOFTWARE AND DOCUMENTATION ARE PROVIDED "AS IS" WITHOUT WARRANTY OF ANY KIND,
EITHER EXPRESS OR IMPLIED, INCLUDING WITHOUT LIMITATION, ANY WARRANTY OF
MERCHANTABILITY, TITLE, NON-INFRINGEMENT AND FITNESS FOR A PARTICULAR PURPOSE.
IN NO EVENT SHALL MICROCHIP OR ITS LICENSORS BE LIABLE OR OBLIGATED UNDER
CONTRACT, NEGLIGENCE, STRICT LIABILITY, CONTRIBUTION, BREACH OF WARRANTY, OR
OTHER LEGAL EQUITABLE THEORY ANY DIRECT OR INDIRECT DAMAGES OR EXPENSES
INCLUDING BUT NOT LIMITED TO ANY INCIDENTAL, SPECIAL, INDIRECT, PUNITIVE OR
CONSEQUENTIAL DAMAGES, LOST PROFITS OR LOST DATA, COST OF PROCUREMENT OF
SUBSTITUTE GOODS, TECHNOLOGY, SERVICES, OR ANY CLAIMS BY THIRD PARTIES
(INCLUDING BUT NOT LIMITED TO ANY DEFENSE THEREOF), OR OTHER SIMILAR COSTS.

e ok ke ok ok ok ok ok ok ke k ok K ok ok ok ok ok ok ok ok ok ok ok ok ok ok Kk ok ok ok ok ok ok ok ok ok ok ok K ok ok ok ok ok ok ok K ok ok ok ok ok ok ok kX ok K ok ok ok ok ok ok ok kR kK ok ko /

// DOM-IGNORE-END

// R R R i i I S e b R I I S S A S I R R R I A S S S S R R R I I S S S S b R e I S S S S b i
// khkkhkhkkhkhkkhkhkhkhkhkkhkhkkhkhhkhhhkhkdhkhkhkhhhhkdhkhkhhkdhhkhhkhkhhkhkhkhkhkhhhkhkhkdkhdhhkhkhkdkhkhkhhkdkhkdhkkhkhrhkhkhkdhkdhkhx*k
// Section: Included Files

// khkkhkhkkhkhkkdkhkhkhkhkkhhkkhkhhkhhkhkhkhkhkhhhhkhdkhhkhhkhkhhhhkhhkhkhkhhkhhkhkhkhkdkhhkhhkdhhhhkhrhkdkhkkhkhkhkhhhhkkhhhkhhkkx*k

// Ak kA hkhhkhhkdhhkhhkhhkhk bk bk hk bk hkhkhk kA hk bk ko bk hkhkhkhkhk ko kA hkhkhk bk hkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkhkhkhkhkhkhkdrkhkhkrhhkhkhhhhxkx*

#include <stddef.h> // Defines NULL
#include <stdbool.h> // Defines true
#include <stdlib.h> // Defines EXIT_FAILURE

#include "system/common/sys_module.h"
#include "RONINCommandProc.h" // SYS function prototypes
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//
//
//
//
//

R R I I I I R I I I b S b I S S S S S I b e b b S R I b I S b I SE e b e S b I b b R b dh I 2h I 2h b Sh b b b e S S 2h b 2 S b b b i 2 4
R I b b e b i b i I b b b b b b I b b b b b b b b b b b b b b b 2 b b b b b b b b b b b b b b b b b b b b b b b b 2 b b b b b b b b b b
Section: Main Entry Point

R R I e I I R I I I b S b I S S S S I b e R S R i 2 2 S b I SE e I S b b b b b b dh I 2h I 2h b b b b b e S b S dh b 2 S b b 2h i 2 4
R R I e I I R I I I b S b I S S S S I b e b S R I b I S b S b I Sh e b e S b b b b b b db I b 2 b b b b b e S S 2h b 2b S b b 2 i b 4

void delay_lms(void)

{

int 1 = 40000;
while (i--);

void delay_ms (int ms)

{

while (ms—-)
{
delay_1lms();

int main ( void )

{

/* Initialize all MPLAB Harmony modules, including application(s). */
SYS_Initialize ( NULL );

delay_ms (2000);
while ( true )
{

/* Maintain state machines of all polled MPLAB Harmony modules. */
SYS_Tasks ( );

/* Execution should not come here during normal operation */

return ( EXIT_FAILURE );

/*******************************************************************************
End of File

*/



Fails “Ronin_CNC.c”

#include "RONIN_CNC.h"

#include "system_config.h"

#include "system_definitions.h"

#include "igusD1l.h"

#include "UDPComm/PIC32_Harmony/udpcomm.h"
#include "RONIN_laser.h"

/*************************************/

/*********Igule init data ***********/
/*************************************/

int8_t IgusD1lNodeIds[] = { 1, 2, 3, 4, 5, 6};

#define RONINCANC_AXIS_COUNT sizeof (IgusD1NodeIds)

20. Pielikums

CO_OBJECT AxisSettings[RONINCANC_AXIS_COUNT][IGUSD1_SETTING_CO_OBJECT_COUNT] =

{
{
{ 0x1801, 5, 255, sizeof(uintl6_t) 1},
{ 0x6060, 0, 1, sizeof(uint8_t) 1},
{ 0x6081, 0, 200, sizeof(uint32_t) 1},
{ 0x6083, 0, 200, sizeof(uint32_t) 1},
{ 0x6084, 0, 200, sizeof(uint32_t) 1},
{ 0x6092, 1, 70, sizeof(uint32_t) 1},
{ 0x6092, 2, 1, sizeof(uint32_t) 1},
{ 0x6099, 1, 5, sizeof(uint32_t) 1},
{ 0x6099, 2, 5, sizeof(uint32_t) 1},
{ 0x609A, 0, 5, sizeof(uint32_t) 1},
(mm/s”2)
},
{
{ 0x1801, 5, 255, sizeof(uintl6_t) 1},
{ 0x6060, 0, 1, sizeof(uint8_t) 1},
{ 0x6081, 0, 25, sizeof(uint32_t) 1},
{ 0x6083, 0, 25, sizeof(uint32_t) 1},
{ 0x6084, 0, 200, sizeof(uint32_t) 1},
{ 0x6092, 1, 70, sizeof(uint32_t) 1},
{ 0x6092, 2, 1, sizeof(uint32_t) 1},
{ 0x6099, 1, 5, sizeof(uint32_t) 1},
{ 0x6099, 2, 5, sizeof(uint32_t) 1},
{ 0x609A, 0, 5, sizeof(uint32_t) 1},
(mm/s”2)
},
{
{ 0x1801, 5, 255, sizeof(uintl6_t) 1},
{ 0x6060, 0, 1, sizeof(uint8_t) 1},
{ 0x6081, 0, 200, sizeof(uint32_t) 1},
{ 0x6083, 0, 200, sizeof(uint32_t) 1},
{ 0x6084, 0, 200, sizeof(uint32_t) 1},
{ 0x6092, 1, 70, sizeof(uint32_t) 1},
{ 0x6092, 2, 1, sizeof(uint32_t) 1},
{ 0x6099, 1, 5, sizeof(uint32_t) 1},
{ 0x6099, 2, 5, sizeof(uint32_t) 1},
{ 0x609A, 0, 5, sizeof(uint32_t) 1},
(mm/s"2)
},
{
{ 0x1801, 5, 255, sizeof(uintl6_t) 1},
{ 0x6060, 0, 1, sizeof(uint8_t) 1},
{ 0x6081, 0, 50, sizeof(uint32_t) 1},
{ 0x6083, 0, 100, sizeof(uint32_t) 1},

//Communication parameter

//Profile position mode

(send on demand)

//Profile velocity (mm/s)
//Profile acceleration (mm/s”"2)
//Profile deceleration (mm/s”2)
//Feed rate (mm)

//Shaft revolutions

//Switch Search Speed (mm/s)
//Zero Search Speed (mm/s)

//Homing acceleration/deceleration

//Communication parameter

//Profile position mode
//Profile velocity (mm/s

(send on demand)

)

//Profile acceleration (mm/s”2)
//Profile deceleration (mm/s”2)
//Feed rate (mm)

//Shaft revolutions
//Switch Search Speed (mm/s)
//Zero Search Speed (mm/s)

//Homing acceleration/deceleration

//Communication parameter

//Profile position mode
//Profile velocity

(send on demand)

(mm/s)

//Profile acceleration (mm/s”2)
//Profile deceleration (mm/s”2)
//Feed rate (mm)

//Shaft revolutions

//Switch Search Speed (mm/s)
//Zero Search Speed (mm/s)

//Homing acceleration/deceleration

//Communication parameter

//Profile position mode
//Profile velocity (mm/s
//Profile acceleration

(send on demand)

)

(mm/s”2)



{ 0x6084, 0, 100, sizeof(uint32_t) 1}, //Profile deceleration (mm/s”2)
{ 0x6092, 1, 70, sizeof(uint32_t) 1}, //Feed rate (mm)
{ 0x6092, 2, 1, sizeof(uint32_t) 1}, //Shaft revolutions
{ 0x6099, 1, 5, sizeof(uint32_t) 1}, //Switch Search Speed (mm/s)
{ 0x6099, 2, 5, sizeof(uint32_t) 1}, //Zero Search Speed (mm/s)
{ 0x609A, 0, 5, sizeof(uint32_t) 1}, //Homing acceleration/deceleration
(mm/s”2)
},
{
{ 0x1801, 5, 255, sizeof(uintl6_t) 1}, //Communication parameter (send on demand)
{ 0x6060, 0, 1, sizeof(uint8_t) 1}, //Profile position mode
{ 0x6081, 0, 40, sizeof(uint32_t) 1}, //Profile velocity (mm/s)
{ 0x6083, 0, 100, sizeof(uint32_t) 1}, //Profile acceleration (mm/s”2)
{ 0x6084, 0, 100, sizeof(uint32_t) 1}, //Profile deceleration (mm/s”2)
{ 0x6092, 1, 70, sizeof(uint32_t) 1}, //Feed rate (mm)
{ 0x6092, 2, 1, sizeof(uint32_t) 1}, //Shaft revolutions
{ 0x6099, 1, 5, sizeof(uint32_t) 1}, //Switch Search Speed (mm/s)
{ 0x6099, 2, 5, sizeof(uint32_t) 1}, //Zero Search Speed (mm/s)
{ 0x609A, 0, 5, sizeof(uint32_t) 1}, //Homing acceleration/deceleration
(mm/s”2)
},
{
{ 0x1801, 5, 255, sizeof(uintl6_t) 1}, //Communication parameter (send on demand)
{ 0x6060, 0, 1, sizeof(uint8_t) 1}, //Profile position mode
{ 0x6081, 0, 50, sizeof(uint32_t) 1}, //Profile velocity (mm/s)
{ 0x6083, 0, 100, sizeof(uint32_t) 1}, //Profile acceleration (mm/s”2)
{ 0x6084, 0, 100, sizeof(uint32_t) 1}, //Profile deceleration (mm/s”2)
{ 0x6092, 1, 70, sizeof(uint32_t) 1}, //Feed rate (mm)
{ 0x6092, 2, 1, sizeof(uint32_t) 1}, //Shaft revolutions
{ 0x6099, 1, 5, sizeof(uint32_t) 1}, //Switch Search Speed (mm/s)
{ 0x6099, 2, 5, sizeof(uint32_t) 1}, //Zero Search Speed (mm/s)
{ 0x609A, 0, 5, sizeof(uint32_t) 1}, //Homing acceleration/deceleration
(mm/s"2)
}
};
void *COPointers[RONINCANC_AXIS_COUNT]I[3] =
{
{
(void*) &CO_OD_RAM.IGUS_DlControlwordl,
(void*) &CO_OD_RAM.IGUS_DlStatuswordl,
(void*) &CO_OD_RAM.IGUS_DlTargetPositionl,
},
{
(void*) &CO_OD_RAM.IGUS_DlControlword2,
(void*)&CO_OD_RAM.IGUS_DlStatusword2,
(void*) &CO_OD_RAM.IGUS_DlTargetPosition2,
},
{
(void*)&CO_OD_RAM.IGUS_DlControlword3,
(void*) &CO_OD_RAM.IGUS_DlStatusword3,
(void*) &CO_OD_RAM.IGUS_DlTargetPosition3,
},
{
(void*) &CO_OD_RAM.IGUS_DlControlword4,
(void*) &CO_OD_RAM.IGUS_DlStatusword4,
(void*) &CO_OD_RAM.IGUS_DlTargetPosition4,
},
{
(void*) &CO_OD_RAM.IGUS_DlControlword5,
(void*)&CO_OD_RAM.IGUS_DlStatusword5,
(void*) &CO_OD_RAM.IGUS_DlTargetPosition5,
},



(void*) &CO_OD_RAM.IGUS_DlControlwordé6,
(void*)&CO_OD_RAM.IGUS_DlStatuswordob,
(void*) &CO_OD_RAM.IGUS_DlTargetPositioné,
}
};

/*************************************/

#define RONINCANC_MILISECOND_TIMER MAX OxXFFFFFFFF
#define RONINCANC_MAX_ LASERPOINTS 1024

typedef struct
{
int32_t X;
int32_t Y;
int32_t Z;
struct
{
/* If 1, laser will be on when heading to this point */
uint32_t LaserOn:1;
} Flags;
} RONINCANC_LASERPOINT;

typedef enum

{
RONINCANC_Init = 0,
RONINCANC_SetupAxis,
RONINCANC_ServiceTasks

} RONINCANC_STATUS;

typedef struct
{
IGUSD1_t AxisMotors[RONINCANC_AXIS_COUNT];
uint32_t MilisecondTimer;
SYS_TMR_HANDLE TmrlmsHandle;
RONINCANC_LASERPOINT TotalPoints[RONINCANC_MAX_ LASERPOINTS];
uint32_t PointCount;
uint32_t CurrentPoint;
RONINCANC_STATUS Status;
struct
{
uint32_t LaserAxisMoveStart:1;
uint32_t MillAxisMoveStart:1;
} Flags;
} RONINCANC_DATA;

RONINCANC_DATA _tcnc;
void RONINCNC_Tmrlms_Callback ( uintptr_t context, uint32_t currTick );

void RONINCNC_Tmrlms_Callback ( uintptr_t context, uint32_t currTick )
{

_tcnc.MilisecondTimer++;

void RONINCNC_Initialize(void)

{
_tcnc.MilisecondTimer = 0;
_tcnc.TmrlmsHandle = DRV_HANDLE_INVALID;
_tcnc.Status = RONINCANC_Init;
_tcnc.CurrentPoint = 0;
_tcnc.PointCount = 0;
_tcnc.Flags.LaserAxisMoveStart = 0;
_tcncec.Flags.MillAxisMoveStart = 0;



void _addLaserPoint (int32_t x, int32_t y, int32_t z, bool powerOn)

{
if (_tcnc.PointCount < RONINCANC_MAX_LASERPOINTS)

{
_tcnc.TotalPoints[_tcnc.PointCount] .X = Xx;
_tcnc.TotalPoints[_tcnc.PointCount].Y = y;
_tcnc.TotalPoints[_tcnc.PointCount].Z = z;
if (powerOn)
_tcnc.TotalPoints[_tcnc.PointCount].Flags.LaserOn = 1;
else
_tcnc.TotalPoints[_tcnc.PointCount].Flags.LaserOn = 0;
_tcnc.PointCount++;
}

void RONINCNC_SetLaserPos(int32_t x, int32_t y, int32_t =z)
{

if (_tcnc.PointCount == 0)
{
_tcnc.CurrentPoint = 0;
_addLaserPoint (x, y, z, false);
}
}
void _setlLaserPos(int32_t x, int32_t y, int32_t =z)
{
IGUSD1_SetPos (& (_tcnc.AxisMotors[0]), x);
IGUSD1_SetPos (& (_tcnc.AxisMotors[1]), Vv);
IGUSD1_SetPos (& (_tcnc.AxisMotors[2]), z);
_tcnce.Flags.LaserAxisMoveStart = 1;
}

void RONINCNC_SetMillPos (int32_t x, int32_t y, int32_t z)

{
_setMillPos(x, y, z);

}
void _setMillPos(int32_t x, int32_t vy, int32_t z)
{
IGUSD1_SetPos (& (_tcnc.AxisMotors[3]), Xx);
IGUSD1_SetPos (& (_tcnc.AxisMotors[4]1), Vv);
IGUSD1_SetPos (& (_tcnc.AxisMotors[5]1), z);
_tcnc.Flags.MillAxisMoveStart = 1;
}
/*
* Draw rectangle with laser on at constant height =z
* X,y —> x+w,y
*  x+w —-> x+w,y+th
*

x+w,y+h -> x,y+h
* x,yth > x,y
*/
void RONINCNC_DrawlLaserPatternl (int32_t x, int32_t y, int32_t z, int32_t w,
{
if (_tcnc.PointCount == 0)
{
_tcnc.CurrentPoint = 0;
_addLaserPoint (x, y, z, false);
_addLaserPoint(x, y + h, z, true);
_addLaserPoint(x + w, v + h, z, true);
_addLaserPoint(x + w, y, z, true);
_addLaserPoint (x, y, z, true);
_addLaserPoint (x, y, z, false);

int32_t h)



#define PATTERN2_STEP 3

void RONINCNC_DrawlLaserPattern2 (int32_t x, int32_t y, int32_t z, int32_t w, int32_t h)

{
int32_t hSum = 0;

if (_tcnc.PointCount == 0)
{
_tcnc.CurrentPoint = 0;
_addLaserPoint (x, y, z, false); //Move to start (laser off)

while (hSum < h)

{
hSum += PATTERN2_STEP;
_addLaserPoint(x + w, y + hSum, z, true); //to the right (laser on)
_addLaserPoint(x, y + hSum, z, true); //to the left (laser on)
}
_addLaserPoint (x, y + hSum, z, false); //turn off laser
}
}
void RONINCNC_Tasks (void)
{
int 1i;
static int currAxis = 0;
static uint32_t prevTime = 0;
//New time difference after last call
uint32_t timeDiff = _tcnc.MilisecondTimer
+ RONINCANC_MILISECOND_TIMER_MAX - prevTime + 1;
prevTime = _tcnc.MilisecondTimer;
switch (_tcnc.Status)
{
case RONINCANC_Init:
if (SYS_TMR_Status(sysObj.sysTmr) == SYS_STATUS_READY && (UDPCOMM_GetState()
== UDPCOMM_READY))
{
if (_tcnc.TmrlmsHandle == DRV_HANDLE_INVALID)

_tcnc.TmrlmsHandle = SYS_TMR_CallbackPeriodic (1, O,
&RONINCNC_Tmrlms_Callback);

if (_tcnc.TmrlmsHandle == DRV_HANDLE_INVALID)
break;

for (i = 0; i < RONINCANC_AXIS_COUNT; i++)

{

IGUSD1_TInitialize(&(_tcnc.AxisMotors[i]), IgusD1NodeIds[i],
AxisSettings[i1], COPointers[i][0], COPointers[i][1], COPointers[i][2]);
IGUSD1_StartHoming (& (_tcnc.AxisMotors[i]));
}
RONIN_LASER Initialize();
RONIN_MILL_Initialize();
_tcnc.Status = RONINCANC_SetupAxis;
}
break;
case RONINCANC_SetupAxis:
_tcnc.Status = RONINCANC_ServiceTasks;
break;
case RONINCANC_ServiceTasks:

if (!_tcnc.Flags.LaserAxisMoveStart)

{

if (_tcnc.CurrentPoint < _tcnc.PointCount)

{



_setLaserPos(
_tcnc.TotalPoints[_tcnc.CurrentPoint] .X,
_tcnc.TotalPoints[_tcnc.CurrentPoint] .Y,
_tcnc.TotalPoints[_tcnc.CurrentPoint].Z);

if (_tcnc.TotalPoints[_tcnc.CurrentPoint].Flags.LaserOn)

RONIN_LASER_Enable();
else
RONIN_LASER_Disable();

if (_tcnc.Flags.LaserAxisMoveStart)
{
if ( IGUSD1_IsTargetReached (& (_tcnc.AxisMotors[0])) &&
IGUSD1_IsTargetReached (& (_tcnc.AxisMotors[1l])) &&
IGUSD1_IsTargetReached (& (_tcnc.AxisMotors[2])))

{
_tcnc.Flags.LaserAxisMoveStart = 0;
_tcnc.CurrentPoint++;
if (_tcnc.CurrentPoint == _tcnc.PointCount)
{
_tcnc.CurrentPoint 0;

_tcnc.PointCount = 0;

RONIN_COMMAND_PROC_ReplyPatternOk (RONIN_RequestPatternCompletelaser);

}
}
}
if (_tcnc.Flags.MillAxisMoveStart)
{
if ( IGUSD1_IsTargetReached (& (_tcnc.AxisMotors[3])) &&
IGUSD1_IsTargetReached (& (_tcnc.AxisMotors[4])) &&
IGUSD1_IsTargetReached (& (_tcnc.AxisMotors[5]1)))
{
RONIN_COMMAND_PROC_ReplyPatternOk (RONIN_RequestPatternCompleteMill);
_tcnc.Flags.MillAxisMoveStart = 0;
}
}

for (i = 0; i < RONINCANC_AXIS_COUNT; i++)
{
IGUSD1_Tasks (&_tcnc.AxisMotors[i], timeDiff);
}
RONIN_LASER_Tasks();
RONIN_MILL_Tasks();
break;



* File:
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RONIN_CNC.h

* Author: Vitalijs

* Created on tre?diena, 2020, 12 augusts, 08:45

*/

#ifndef RONIN_CNC_H

#define

#ifdef

RONIN_CNC_H

__cplusplus

extern "C" {

#endif

#include
#include
#include
#include

<stdint.h>

<stdbool.h>
"system_config.h"
"system_definitions.h"

void RONINCNC_Initialize(void);
void RONINCNC_Tasks (void);

void RONINCNC_SetLaserPos(int32_t x, int32_t vy, int32_t z);
void RONINCNC_SetMillPos(int32_t x, int32_t y, int32_t z);

void RONINCNC_DrawlLaserPatternl (int32_t x, int32_t vy,
void RONINCNC_DrawlLaserPattern2 (int32_t x, int32_t vy,

#ifdef

}
#endif

#endif

__cplusplus

/* RONIN_CNC_H */

int32_t z,
int32_t z,

int32_t w,
int32_t w,

20. Pielikums

int32_t h);
int32_t h);
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Fails “Ronin_command_proc.c”

#include "RONINCommandProc.h"
#include "RONIN_motor.h"
#include "RONIN_CNC.h"
#include "RONIN_laser.h"
#include "RONIN_mill.h"
#include <stdlib.h>

#define RONIN_COMMAND_WDT_PERIOD 200
#define RONIN_MOTOR_COUNT 4

#ifdef LEDRStateSet

#define WDT_TO_LED_ON() LEDRStateSet (0)
#define WDT_TO_LED_OFF () LEDRStateSet (1)
#endif

#ifdef BSP_LED_30n

#define WDT_TO_LED_ON () BSP_LED_30n ()
#define WDT_TO_LED_OFF () BSP_LED_30ff ()
#endif

#define MAX_TOKENS 32
const int8_t seps[] = ";";

typedef enum

{
RONIN_INIT_READ = O,
RONIN_INIT_WRITE,
RONIN_INIT_CHeck,

} RONIN_INTIT_PHASE;

typedef struct

{
RONIN_STATE State;
RONIN_INTIT PHASE InitPhase;

uint32_t CurrMotorID;

int32_t Speedl;

int32_t SpeedR;

uint32_t RPMtotal;

uint64_t Etotal;

uint64_t LaserTtotal;

uint32_t LaserPower;

uint32_t BumperStatus;

uint32_t LaserStatus;

uint32_t BattVolatge;

uint32_t MotorCurrent [RONIN_MOTOR_COUNT];

uint8_t DataBuff[32];

SYS_TMR_HANDLE Tmr200msHandle;

SYS_TMR_HANDLE TmrlsHandle;

SYS_TMR_HANDLE TmrWDTHandle;

SIMPLE_QUEUE IncomeCommandQueue;

SIMPLE_QUEUE ProcessedCommandQueue;
} RONIN_DATA;

int8_t *_RONIN_COMMAND_PROC_CommandStrings[] =
{

RONIN_COMMAND_ASCII_STRINGS

};



#define RONIN_COMMAND_PROC_CMD_STR_COUNT (sizeof (_RONIN_COMMAND_PROC_CommandStrings) /
\
sizeof (_RONIN_COMMAND_PROC_CommandStrings([0]))

void RONIN_COMMAND_PROC_200ms_Callback( uintptr_t context, uint32_t currTick );
void RONIN_COMMAND_PROC_1s_Callback( uintptr_t context, uint32_t currTick );
void RONIN_COMMAND_PROC_WDT_Callback( uintptr_t context, uint32_t currTick );
void RONIN_SDO_ClientOpCallback ( CANOPENAPP_SDO_ClientOpeResult_t opResult);

RONIN_DATA _t;

void RONIN_COMMAND_PROC_Initialize(void)
{

memset (&_t, 0, sizeof (RONIN_DATA));

SimpleQueue_Init (&_t.IncomeCommandQueue) ;

SimpleQueue_Init (&_t.ProcessedCommandQueue) ;

_t.Tmr200msHandle = SYS_TMR_CallbackPeriodic (200, O,
&RONIN_COMMAND_PROC_200ms_Callback);

_t.TmrlsHandle = SYS_TMR_CallbackPeriodic (1000, 0, &RONIN_COMMAND_PROC_1ls_Callback);

_t.TmrWDTHandle = SYS_TMR_CallbackPeriodic (RONIN_COMMAND_WDT_PERIOD, O,
&RONIN_COMMAND_PROC_WDT_Callback);

_t.State = RONIN_INITIALIZE;

void RONIN_COMMAND_PROC_WDT_Timeout (void)

{
WDT_TO_LED_ON () ;
RONIN_MOTOR_SetSpeed (RONIN_MOTOR_FL, 0);
RONIN_MOTOR_SetSpeed (RONIN_MOTOR_RL, 0);
RONIN_MOTOR_SetSpeed (RONIN_MOTOR_FR, 0);
RONIN_MOTOR_SetSpeed (RONIN_MOTOR_RR, 0);

void RONIN_COMMAND_PROC_WDT_Reload (void)
{
SYS_TMR_ObjectReload(_t.TmrWDTHandle, RONIN_COMMAND_WDT_PERIOD,
0, &RONIN_COMMAND_PROC_WDT_ Callback);
WDT_TO_LED_OFF () ;

void RONIN_COMMAND_PROC_WDT_Callback( uintptr_t context, uint32_t currTick )

{
RONIN_COMMAND_PROC_WDT_Timeout () ;

void RONIN_COMMAND_PROC_200ms_Callback( uintptr_t context, uint32_t currTick )

{
RONIN_COMMAND *comPtr;

// comPtr = (RONIN_COMMAND*)OSAL_Malloc (sizeof (RONIN_COMMAND) ) ;
// if (comPtr)

// {

// comPtr->Type = RONIN_RequestSpeed;

// comPtr->VarCount = 2;

// comPtr->Data[0] = _t.SpeedL;

// comPtr->Data[l] = _t.SpeedR;

// if (SimpleQueue_IsFull (&_t.IncomeCommandQueue))

// RONIN_COMMAND_PROC_DisposeCommandFromQueue (&_t .IncomeCommandQueue) ;
// SimpleQueue_Insert (&_t.IncomeCommandQueue, (int)comPtr);
// }

}

void RONIN_COMMAND_PROC_1s_Callback( uintptr_t context, uint32_t currTick )
{



RONIN_COMMAND *comPtr;

int 1i;

if (_t.BattVolatge++ > 24) _t.BattVolatge = 0
if (_t.BumperStatus++ > 1) _t.BumperStatus =
if (_t.LaserStatus++ > 1) _t.LaserStatus = 0;
for (i = 0; 1 < 4; i++)

0;

{
_t.MotorCurrent[i]++;
if (_t.MotorCurrent[i]++ > 100) _t.MotorCurrent[i] = O;

}
// comPtr = (RONIN_COMMAND*)OSAL_Malloc (sizeof (RONIN_COMMAND) ) ;
// if (comPtr)
// {
// comPtr->Type = RONIN_RequestSystemStatus;
// comPtr->VarCount = 2;
// comPtr->Data[0] = _t.BumperStatus;
// comPtr->Data[l] = _t.LaserStatus;
// if (SimpleQueue_IsFull (&_t.IncomeCommandQueue))
// RONIN_COMMAND_PROC_DisposeCommandFromQueue (&_t.IncomeCommandQueue) ;
// SimpleQueue_Insert (&_t.IncomeCommandQueue, (int)comPtr);
// }
// comPtr = (RONIN_COMMAND*)OSAL Malloc (sizeof (RONIN_COMMAND) ) ;
// if (comPtr)
// {
// comPtr->Type = RONIN_RequestBattVoltage;
// comPtr->VarCount = 1;
// comPtr->Data[0] = _t.BattVolatge;
// if (SimpleQueue_IsFull (&_t.IncomeCommandQueue))
// RONIN_COMMAND_PROC_DisposeCommandFromQueue (&_t .IncomeCommandQueue) ;
// SimpleQueue_Insert (&_t.IncomeCommandQueue, (int)comPtr);
// }
// comPtr = (RONIN_COMMAND*)OSAL_Malloc (sizeof (RONIN_COMMAND) ) ;
// if (comPtr)
// {
// comPtr->Type = RONIN_RequestMotorCurrents;
// comPtr->VarCount = 4;
// for (i = 0; i < 4; i++)
// {
// comPtr->Data[i] = _t.MotorCurrent[i];
// }
// if (SimpleQueue_IsFull (&_t.IncomeCommandQueue))
// RONIN_COMMAND_PROC_DisposeCommandFromQueue (&_t.IncomeCommandQueue) ;
// SimpleQueue_Insert (&_t.IncomeCommandQueue, (int)comPtr);
// }

void RONIN_SDO_ClientOpCallback ( CANOPENAPP_SDO_ClientOpeResult_t opResult)
{
if (opResult == CANOPENAPP_SDO_ClientOpeResultOK)
{
_t.CurrMotorID++;
if (_t.CurrMotorID < 4)

{
_t.State = RONIN_INITIALIZE;
}
else
_t.State = RONIN_TASKS;
}
else
{
_t.State = RONIN_ERROR;
}



void RONIN_COMMAND_PROC_DisposeCommandFromQueue (SIMPLE_QUEUE *q)

{
RONIN_COMMAND *comPtr;//TODO: pareizi izma?ana neapstr?d?tajiem?
comPtr = (RONIN_COMMAND*)SimpleQueue_Remove (q);
RONIN_COMMAND_PROC_DisposeCommand (comPtr) ;

void RONIN_COMMAND_PROC_ParseString(int8_t *str)
{
size_t i = 0, tokenCount = 0;
int8_t *tokens[MAX_ TOKENS];
int8_t *endPtr;
int8_t radix;
int32_t sp;
RONIN_COMMAND *comPtr, *comPtr2;
int32_t sign = 1;
tokenCount = 0;
tokens[0] = strtok(str, seps);
while (tokens[tokenCount] != NULL)
{
tokens[++tokenCount] = strtok (NULL, seps);
}
if (tokenCount > 1)
{
for (i = 0; i < RONIN_COMMAND_PROC_CMD_STR_COUNT; i++)
{
if (!strcmp(tokens[1l], _RONIN_COMMAND_PROC_CommandStrings[i])) //Check command
type
break; //Stop checking, if valid command recognized

}

else
i = RONIN_COMMAND_PROC_CMD_STR_COUNT;

//parse strings...
//If valid command found, handle command by inserting it into command queue
if (i < RONIN_COMMAND_PROC_CMD_STR_COUNT)
{
comPtr = (RONIN_COMMAND*)OSAL_Malloc (sizeof (RONIN_COMMAND)) ;
if (comPtr)
{
errno = 0;
comPtr=>ID = strtol(tokens[0], (char**)&endPtr, 10);
if ('errno && (tokens[0] !'= endPtr))
{
comPtr—>Type = 1 + 1;
for (i = 2; 1 < tokenCount; i++)
{
errno = 0;
if (strchr(tokens[i], 'x'"))
comPtr—>Data[i - 2].Integer32 = strtol(tokens[i], (char**)&endPtr,
16);
else if (strchr(tokens[i], '."))
comPtr=>Datal[i - 2].Floating32 = strtof(tokens[i],
(char**)&endPtr);

else
comPtr=>Data[i - 2].Integer32 = strtol(tokens[i], (char**)&endPtr,
10);
if (errno || (tokens[i1i] == endPtr))
break;
}
if (i == tokenCount)

{



if (SimpleQueue_IsFull (&_t.IncomeCommandQueue))

RONIN_COMMAND_PROC_DisposeCommandFromQueue (&_t .IncomeCommandQueue) ;
comPtr—->VarCount = tokenCount - 2;
SimpleQueue_Insert (&_t.IncomeCommandQueue, (int)comPtr);

}
else
{
RONIN_COMMAND_PROC_DisposeCommand (comPtr) ;
}
}
else
{
RONIN_COMMAND_PROC_DisposeCommand (comPtr) ;
}

}
}

//If no valid command found, possibly command form UDP Jjoystick
//check if it is of type XXXXYYYYZZZZQQQQ
//by checking length and terminating character

//XXXX = [1000...2000], center = 1500
else
{

if (strlen(str) == 16)

{

comPtr = (RONIN_COMMAND*)OSAL_Malloc(sizeof (RONIN_COMMAND)) ;
if (comPtr)
{
comPtr=>ID = 0;
comPtr->Type = RONIN_SetSpeed;
//values ———-YYYY-———QQQQ- are used for left and right speeds
str[8] = 0;
str[l6] = 0;
comPtr->Data[0] .Integer32 = strtol(str + 4, NULL, 10);
if (comPtr—->Data[0].Integer32 < 1600 && comPtr—->Datal[0].Integer32 > 1400)
comPtr=>Data[0] .Integer32 = 1500;
comPtr—=>Data[0] .Integer32 = (comPtr—->Data[0].Integer32 - 1500);
if (comPtr->Data[0].Integer32 < 0)

sign = -1;
else
sign = 1;
comPtr->Datal[0] .Integer32 /= -5; //[-100...100]

comPtr=>Data[0] .Integer32 = comPtr->Datal[0].Integer32 * comPtr-—

>Datal[0] .Integer32;
comPtr=>Data[0].Integer32 /= =100 * sign;

comPtr->Data[l].Integer32 = strtol(str + 12, NULL, 10);

if (comPtr—->Data[l].Integer32 < 1600 && comPtr—->Datal[l].Integer32 > 1400)
comPtr->Data[l].Integer32 = 1500;

comPtr-=>Data[l].Integer32 = (comPtr—->Data[l].Integer32 - 1500);

if (comPtr—->Data[l].Integer32 < 0)
sign = -1;

else
sign = 1;

comPtr—->Data[l].Integer32 /= -5; //[-100...100]

comPtr=>Data[l].Integer32 = comPtr->Datal[l].Integer32 * comPtr-—

>Datal[l].Integer32;
comPtr=>Data[l].Integer32 /= =100 * sign;

comPtr=>VarCount = 2;
SimpleQueue_Insert (&_t.IncomeCommandQueue, (int)comPtr);



void RONIN_COMMAND_PROC_DisposeCommand (RONIN_COMMAND *comPtr)

{
OSAL_Free (comPtr);

void RONIN_COMMAND_PROC_Tasks (void)
{
int 1i;
RONIN_COMMAND *comPtr = NULL;
static CO_OBJECT coObiject;
switch(_t.State)
{
case RONIN_INITIALIZE:
_t.State = RONIN_TASKS;
break;
case RONIN_INIT_BUSY:
break;
case RONIN_TASKS:
if (!SimpleQueue_IsEmpty (&_t.IncomeCommandQueue))
{
comPtr = (RONIN_COMMAND*)SimpleQueue_Remove (&_t.IncomeCommandQueue) ;
switch (comPtr->Type)
{
case RONIN_SetSpeed:
_t.Speedl = comPtr—->Data[0].Integer32;
_t.SpeedR = comPtr—->Data[l].Integer32;

//WORKAROUND FOR SAFETY while no rotation sensors:
//ALlways raw PWM mode
RONIN_MOTOR_SetControlMode (1) ;

RONIN_MOTOR_SetSpeed (RONIN_MOTOR_FL, (intl6_t)comPtr—
>Datal[0].Integer32);
RONIN_MOTOR_SetSpeed (RONIN_MOTOR_RL, (intl6_t)comPtr-—
>Datal[0].Integer32);
RONIN_MOTOR_SetSpeed (RONIN_MOTOR_FR, (intl6_t) (-comPtr-
>Datal[l].Integer32));
RONIN_MOTOR_SetSpeed (RONIN_MOTOR_RR, (intl6_t) (-comPtr-—
>Datal[l].Integer32));
RONIN_COMMAND_PROC_WDT_Reload();
break;
case RONIN_SetlLaserCoord:
//RONIN_LASER_AddPointPairRange (&comPtr—->Datal[0], comPtr-
>VarCount) ;
RONINCNC_SetLaserPos ( comPtr—->Data[0].Integer32,
comPtr->Data[l].Integer32,
comPtr—->Data[2].Integer32);

break;
case RONIN_SetMillCoord:

RONINCNC_SetMillPos ( comPtr->Data[0].Integer32,
comPtr->Data[l].Integer32,
comPtr—->Data[2] .Integer32);

break;

case RONIN_DrawPattern:
switch (comPtr—->Data[0].Unsigned32)
{
case 1:
RONINCNC_DrawLaserPatternl (



comPtr—=>Data[l] .Unsigned32,
comPtr->Data[2] .Unsigned32,
comPtr->Data[3] .Unsigned32,
comPtr->Data[4] .Unsigned32,
comPtr=>Datal[5] .Unsigned32);
break;
case 2:

RONINCNC_DrawLaserPattern2 (
comPtr—=>Data[l] .Unsigned32,
comPtr—=>Data[2] .Unsigned32,
comPtr->Data[3] .Unsigned32,
comPtr->Data[4] .Unsigned32,
comPtr—->Data[5] .Unsigned32);

default:
break;
}
break;
case RONIN_RequestRevStats:
break;
case RONIN_RequestEnergyStats:
break;
case RONIN_RequestlLaserStats:
break;
case RONIN_SetLaserPow:
_t.LaserPower = comPtr->Data[0].Unsigned32;
RONIN_LASER_SetPower ((uintl6_t)comPtr—>Data[0] .Unsigned32);
break;

case RONIN_Enablelaser:
if (comPtr->Data[0].Unsigned32)
RONIN_LASER_Enable();
else
RONIN_LASER_Disable();
break;
case RONIN_EnableMill:
if (comPtr—->Datal[0].Unsigned32)
RONIN_MILL_Enable(comPtr->Datal[0] .Unsigned32);
else
RONIN_MILL_Disable();
break;
case RONIN_RequestLaserPow:
break;
case RONIN_RequestSpeed:
break;
case RONIN_RequestSystemStatus:
break;
case RONIN_RequestBattVoltage:
break;
case RONIN_RequestMotorCurrents:
break;
case RONIN_SetMotorControlMode:
if (comPtr->Data[0].Unsigned32 == 0)
{
//feedback mode
RONIN_MOTOR_SetControlMode (0);
}
else
{
//raw PWM mode
RONIN_MOTOR_SetControlMode (1) ;
}
break;
case RONIN_CNC_Ax1:
//IGUSD1_SetPos (comPtr->Datal[0]);



RONINCNC_SetLaserPos (comPtr—->Data[0].Integer32, comPtr-—-
>Datal[l].Integer32, 0);
break;
case RONIN_ReadCANODbj:
coObject.Idx = (intl6_t)comPtr—=>Data[l].Unsigned32;
coObject.SubIdx = (intl6é_t)comPtr—->Data[2].Unsigned32;
coObject.Value = 0; //Cler data buffer, because byte array of

shorter than 4 bytes can be read
CANOPENAPP_TRANSFER_Initiate( (uint8_t)comPtr—

>Datal[0] .Unsigned32,
&coObject,
1,
CANOPENAPP_SDO_TRANSFER_UPLOAD,

false);

break;
case RONIN_WriteCANOb7j:

//Transfer one object to given CANopen node
coObject.Idx = (intl6_t)comPtr—=>Data[l].Unsigned32;
coObject.SubIdx = (intl6_t)comPtr—->Data[2].Unsigned32;
coObject.Value = comPtr->Data[3].Unsigned32;
coObject.Size = (intl6_t)comPtr->Data[4].Unsigned32;
CANOPENAPP_TRANSFER_Initiate( (uint8_t)comPtr—-

>Datal[0] .Integer32,

&coObject,
1,
CANOPENAPP_SDO_TRANSFER_DOWNLOAD,
false);
break;
case RONIN_StartHoming:
IGUSD1_StartHoming (NULL) ;
break;
}
if (SimpleQueue_IsFull (&_t.ProcessedCommandQueue))
RONIN_COMMAND_PROC_DisposeCommandFromQueue (&_t .ProcessedCommandQueue) ;
SimpleQueue_Insert (& _t.ProcessedCommandQueue, (int)comPtr);
}
break;
case RONIN_ERROR:
_t.State = RONIN_INITIALIZE;
break;
}

}

void RONIN_COMMAND_PROC_ReplyPatternOk (RONIN_COMMAND_TYPE commandType)

{
RONIN_COMMAND *comPtr = (RONIN_COMMAND*)OSAL _Malloc(sizeof (RONIN_COMMAND)) ;

comPtr=>ID = 0;

comPtr=>VarCount = 1;
comPtr=>Type = commandType;
comPtr=>InterfaceType = RONIN_COMM_ INTERFACE_FAST; //FIXME: ignored in

RONIN_COMMAND_PROC_GetStringToSend
comPtr-=>Datal[0] .Integer32 = 0;

if (SimpleQueue_IsFull (&_t.ProcessedCommandQueue))
RONIN_COMMAND_PROC_DisposeCommandFromQueue (&_t .ProcessedCommandQueue) ;
SimpleQueue_Insert (&_t.ProcessedCommandQueue, (int)comPtr);



void RONIN_COMMAND_PROC_ReplyHomingOk (void)

{
RONIN_COMMAND *comPtr = (RONIN_COMMAND*)OSAL_Malloc (sizeof (RONIN_COMMAND)) ;
comPtr=>ID = 0;

comPtr=>VarCount = 1;
comPtr=>Type = RONIN_RequestHomingComplete;
comPtr=>InterfaceType = RONIN_COMM_ INTERFACE_FAST; //FIXME: ignored in

RONIN_COMMAND_PROC_GetStringToSend
comPtr->Datal[0] .Integer32 = 0;

if (SimpleQueue_IsFull (&_t.ProcessedCommandQueue))
RONIN_COMMAND_PROC_DisposeCommandFromQueue (&_t .ProcessedCommandQueue) ;
SimpleQueue_Insert (& _t.ProcessedCommandQueue, (int)comPtr);

}

/* POTENCI?LA K??DA!

*

*

* RONIN_COMMAND_PROC_DisposeCommand tiek izsaukts tikai seit. Ja neviens negribes

atbildes stringu, komanda nedispososies!
*

*
*
*/
RONIN_COMM_INTERFACE_TYPE RONIN_COMMAND_PROC_GetStringToSend(int8_t *s)
{
RONIN_COMMAND *comPtr = NULL;
RONIN_COMM_INTERFACE_TYPE ret = RONIN_COMM_NO_DATA;
if (!'SimpleQueue_IsEmpty (&_t.ProcessedCommandQueue))
{
comPtr = (RONIN_COMMAND*) SimpleQueue_Remove (&_t .ProcessedCommandQueue) ;
switch (comPtr—->Type)
{
case RONIN_SetSpeed:
break;
case RONIN_SetlLaserCoord:
//sprintf (s, "WE");
//ret = RONIN_COMM_INTERFACE_FAST;
break;
case RONIN_RequestRevStats:
sprintf(s, "R;%d", _t.RPMtotal);
ret = RONIN_COMM_INTERFACE_FAST;

break;

case RONIN_RequestEnergyStats:
sprintf (s, "E;%lu", _t.Etotal);
ret = RONIN_COMM_INTERFACE_FAST;
break;

case RONIN_RequestlLaserStats:
sprintf (s, "L;%1lu", _t.LaserTtotal);
ret = RONIN_COMM_INTERFACE_FAST;
break;

case RONIN_RequestPatternComplete:
sprintf (s, "patternOk");
ret = RONIN_COMM_INTERFACE_FAST;
break;

case RONIN_RequestPatternCompletelaser:
sprintf (s, "patternOkLaser");
ret = RONIN_COMM_INTERFACE_FAST;
break;

case RONIN_RequestPatternCompleteMill:
sprintf (s, "patternOkMill");
ret = RONIN_COMM_INTERFACE_FAST;
break;



case RONIN_RequestHomingComplete:
sprintf (s, "homingOk");
ret = RONIN_COMM_INTERFACE_FAST;

break;

case RONIN_SetLaserPow:
sprintf(s, "LP;%d", _t.LaserPower);
ret = RONIN_COMM_INTERFACE_FAST;
break;

case RONIN_EnableMill:
sprintf (s, "EM");
ret = RONIN_COMM_ INTERFACE_FAST;
break;
case RONIN_RequestLaserPow:
sprintf(s, "LP;%d", _t.LaserPower);
ret = RONIN_COMM_ INTERFACE_FAST;
break;
case RONIN_RequestSpeed:
sprintf(s, "S;%d;%d", comPtr->Datal[0], comPtr->Datal[l]); //TODO: var
p?rtais?t uz pa?reiz?jiem (caur_t. (....))
ret = RONIN_COMM_INTERFACE_FAST;
break;
case RONIN_RequestSystemStatus:
sprintf(s, "SS;%d;%d", comPtr->Datal[0], comPtr->Datalll);
ret = RONIN_COMM_INTERFACE_FAST;
break;
case RONIN_RequestBattVoltage:
sprintf(s, "V;%d", comPtr->Datal[0]);
ret = RONIN_COMM_ INTERFACE_FAST;
break;
case RONIN_RequestMotorCurrents:
sprintf (s, "I;%d;%d;%d;%d",
comPtr->Data[0], comPtr->Datal[ll],
comPtr—=>Data[2], comPtr->Datal[3]);
ret = RONIN_COMM_ INTERFACE_FAST;
break;
case RONIN_SetMotorControlMode:

break;

}
RONIN_COMMAND_PROC_DisposeCommand (comPtr) ;

}

return ret;



Fails “RoninCommandProc.h”

* File: RONINCommandProc.h
* Author: Vitalijs

Created on otrdiena, 2019, 11 j?nijs, 17:01
*/

#ifndef RONINCOMMANDPROC_H

#define RONINCOMMANDPROC_H
#ifdef __cplusplus

extern "C" {

#endif

#include <stdint.h>

#include <string.h>

#include <stddef.h>

#include <errno.h>

#include "simple_qgqueue.h"
#include "system_definitions.h"
#include "system_config.h"
#include "osal/osal.h"

#include "CANopenApp.h"

///Max command data size in words
#define RONIN_COMMAND_DATA_VAR_COUNT_MAX 8

/*
* General command structure
<command id>;<command ascii name>; [parameterl;parameter2...]
*
*oommm RONIN_SetSpeed—————————————-
* <command id>;SSP;<left speed>;<right speed>
* 1;88P;123;123 set left and right speed in RPM [-250...250]
* negative values - backward direction
*
* o RONIN_SetLaserCoord-———-—————
* <command id>; SLC; <x>;<y>;<z>
* 1;SLC;100;100;100 set laser CNC coordinates in mm [0...axis Max]
*
* reply: "patternOkLaser"
*
X ommmm RONIN_SetMillCoord-————=——--—
* <command 1id>;SMC;<x>;<y>;<z>
* 1;SMC;100;100;100 set mill CNC coordinates in mm [0...axis Max]
*
* reply: "patternOkMill"
*
* oo RONIN_SetLaserPow———————————
<command id>; SL; <power>
1;SL; 50 set laser power in % [0...100]
*ommm RONIN_EnablelLaser———————————
<command id>;EL;<state>
1;EL;1 enable laser (if 1) [0;1]
X ommmm RONIN_EnableMill-——-———————-—
<command id>;EM;<duration>
1;EM; 100 enable mill for duration (ms), resolution 100 ms

if 0, mill is disabled

20. Pielikums



*

*

<command id>;DPA;<type>;<x>;<y>;<z>;<w>; <h>
1;DPA;1;100;100;100;20;20

Draw pattern type with laser ON at point x, y, with size w, h and at constant height z
X,y —> X+w,y
x+w —> x+w,yth
x+w, y+th -> x,y+h
x,yth -> x,vy
type:
- 1 - rectangle
- 2 - horizontal lines (along x axis) with step 3 mm

reply: "patternOkLaser"

Lo S R R e S S N

*

<command id>; SMM; <modeType>

1;SMM; 0

modeType:
- 0 - feedback with current and speed sensors
- 1 - raw PWM

X % % X X X

typedef enum

{
RONIN_SetSpeed = 1,
RONIN_SetLaserCoord,
RONIN_SetMillCoord,
RONIN_DrawPattern,
RONIN_RequestRevStats,
RONIN_RequestEnergyStats,
RONIN_RequestLaserStats,
RONIN_RequestPatternComplete,
RONIN_RequestHomingComplete,
RONIN_SetLaserPow,
RONIN_Enablelaser,
RONIN_EnableMill,
RONIN_RequestLaserPow,
RONIN_RequestSpeed,
RONIN_RequestSystemStatus,
RONIN_RequestBattVoltage,
RONIN_RequestMotorCurrents,
RONIN_SetMotorControlMode,
RONIN_CNC_Ax1,
RONIN_ReadCANODb ],
RONIN_WriteCANOb7,
RONIN_StartHoming,
RONIN_RequestPatternCompletelaser,
RONIN_RequestPatternCompleteMill

} RONIN_COMMAND_TYPE;

#define RONIN_COMMAND_ASCII_STRINGS "SSP",
"sSLC",
"gMC" ,
"DPA" ,
"RRS", \
"RES", \
"RLS", \
"RPC", \
"RHC", \
IISL", \
"EL", \
"EM", \

s



"TPR" , \
"RSP",
"RST" ,
"RBV",
"RMC" ,
"gMM" ,
"AXl", \
llcoll, \
"WCO", \
"Ho"

P

typedef enum

{
RONIN_COMM_NO_DATA = O,
RONIN_COMM_INTERFACE_FAST = 1,
RONIN_COMM_INTERFACE_RELIABLE = 2

} RONIN_COMM_INTERFACE_TYPE;

typedef enum

{
RONIN_INITIALIZE = O,
RONIN_INIT_BUSY,
RONIN_TASKS,
RONIN_ERROR,

} RONIN_STATE;

typedef union

{
int32_t Integer32;
uint32_t Unsigned32;
float Floating32;

} genericData32_t;

typedef struct
{
int32_t ID;
RONIN_COMMAND_TYPE Type;
genericData32_t Data[RONIN_COMMAND_DATA_VAR_COUNT_MAX];
///Token count
int32_t VarCount;
RONIN_COMM_INTERFACE_TYPE InterfaceType;
} _RONIN_COMMAND;

typedef _RONIN_COMMAND RONIN_COMMAND;

void RONIN_COMMAND_PROC_Initialize(void);

void RONIN_COMMAND_PROC_ParseString(int8_t *str);

bool RONIN_COMMAND_PROC_GetCommand (RONIN_COMMAND *ptr);

void RONIN_COMMAND_PROC_DisposeCommand (RONIN_COMMAND *comPtr) ;
void RONIN_COMMAND_PROC_WDT_Timeout (void);

void RONIN_COMMAND_PROC_ReplyPatternOk (RONIN_COMMAND_TYPE commandType);
void RONIN_COMMAND_PROC_Tasks (void);

RONIN_COMM_INTERFACE_TYPE RONIN_COMMAND_PROC_GetStringToSend(int8_t *s);
void RONIN_COMMAND_PROC_DisposeCommandFromQueue (SIMPLE_QUEUE *q);

#ifdef __cplusplus
}
#endif

#endif /* RONINCOMMANDPROC_H */






Fails “Ronin_laser.c”

#include "RONIN_laser.h"

typedef enum

{
LASER_STATE_UNINITIALIZED,
LASER_STATE_OPERATING

} RONIN_LASER_STATE;

typedef struct
{
RONIN_LASER_STATE State;
DRV_HANDLE TimerHadle;
DRV_HANDLE OCHadle;
intl6_t Power;
struct
{
int32_t LaserEnabled:1;
int32_t LaserEnabledSoft:1;
} Flags;
} RONIN_LASER_DATA;

RONIN_LASER_DATA _t1;

void RONIN_LASER_Initialize (void)

{
_tl.State = LASER_STATE_UNINITIALIZED;
_tl.TimerHadle = DRV_HANDLE_INVALID;
_tl1.0CHadle = DRV_HANDLE_INVALID;
_tl.Flags.LaserEnabled = 0;
_tl.Flags.LaserEnabledSoft = 0;

void RONIN_LASER_AddPointPair (RONIN_LASER_POINTPAIR *pp)

{

void RONIN_LASER_AddPointPairRange (RONIN_LASER POINTPAIR *pp,

{

void RONIN_LASER_StartSequence (void)
{

bool RONIN_LASER_IsSequenceComplete (void)
{

return true;

}

/*
* Power — 0...100%
*/
void RONIN_LASER_SetPower (uintlé6_t power)
{
if (power <= 100)

_tl.Power = power * LAER_POWER_MULT;

void RONIN_LASER_Enable (void)

uint32_t count)
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_tl.Flags.LaserEnabled = 1;

void RONIN_LASER_Disable (void)

{
_tl.Flags.LaserEnabled = 0;

void RONIN_ILASER_Tasks (void)
{
switch(_tl.State)
{
case LASER _STATE_UNINITIALIZED:
//Opening timer driver
if (_tl.TimerHadle == DRV_HANDLE_INVALID)
_tl.TimerHadle = DRV_TMR_Open (DRV_TMR_INDEX 1,
DRV_IO_INTENT_READWRITE | DRV_IO_INTENT_EXCLUSIVE) ;

if (_tl.TimerHadle == DRV_HANDLE_INVALID)
break;

//Opening OC driver

if (_tl.0CHadle == DRV_HANDLE_TINVALID)

_tl1.0CHadle = DRV_OC_Open (DRV_OC_INDEX_ O,
DRV_IO_INTENT_READWRITE | DRV_IO_INTENT_EXCLUSIVE) ;
if (_tl.0CHadle == DRV_HANDLE_TINVALID)
break;

DRV_TMR_AlarmRegister(_tl.TimerHadle, LASER PWM PERIOD, true, 0, NULL);
DRV_TMR_Start (_tl.TimerHadle);
DRV_OC_PulseWidthSet (_t1l.0CHadle, LASER_ZERO_POWER) ;
DRV_OC_Start (DRV_OC_INDEX_ O,

DRV_IO_INTENT_READWRITE DRV_IO_INTENT_EXCLUSIVE) ;
_tl.State = LASER_STATE_OPERATING;

break;
case LASER_STATE_OPERATING:
if (_tl.Flags.LaserEnabled || _tl.Flags.LaserEnabledSoft)

{
DRV_OC_PulseWidthSet (_t1l.0CHadle, _tl.Power);

BSP_LEDOn (BSP_LED_1);
BSP_LEDOn (BSP_LED_2);
BSP_LEDOn (BSP_LED_3);

else

DRV_OC_PulseWidthSet (_t1l.0CHadle, LASER_ZERO_POWER) ;
BSP_LEDOff (BSP_LED_1);
BSP_LEDOff (BSP_LED_2) ;
BSP_LEDOff (BSP_LED_3);
}

break;



Fails “Ronin_laser.h”

* File: RONIN_laser.h
* Author: Vitalijs

Created on tre?diena, 2019, 12 j?nijs, 13:38

*/

#ifndef RONIN_LASER_H
#define RONIN_LASER_H
#ifdef __cplusplus
extern "C" {
#endif

#include <stdint.h>

#include <stdbool.h>

#include "system_config.h"
#include "system_definitions.h"

#define LASER_PWM_PERIOD 200

#define LAER_POWER_MULT 2

#define LASER_ZERO_POWER O

#define LASER_MAX POWER LAER_POWER_MULT * 100

typedef struct

{

int32_t X;
int32_t Y;

} RONIN_LASER_POINTPAIR;

void RONIN_LASER_Initialize(void);

void RONIN_LASER_AddPointPair (RONIN_LASER_POINTPAIR *pp);
void RONIN_LASER_AddPointPairRange (RONIN_LASER_POINTPAIR *pp,
void RONIN_LASER_StartSequence (void);

bool RONIN_LASER_IsSequenceComplete (void);

void RONIN_LASER_Tasks (void);

void RONIN_LASER_SetPower (uintlé6_t power);

void RONIN_LASER_Enable (void);

void RONIN_LASER_Disable(void);

#ifdef __cplusplus

}

#endif

#endif /* RONIN_LASER_H */

uint32_t count);
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Fails “Ronin_mill.c”’

#include "RONIN_mill.h"

typedef enum

{
MILL_STATE_UNINITIALIZED,
MILL_STATE_OPERATING

} RONIN_MILL_STATE;

typedef struct
{
RONIN_MILL_STATE State;
SYS_TMR_HANDLE Tmrl100OmsHandle;
uint32_t TimeCounter;
intl6_t Power;
struct
{
int32_t InitiateMill:1;
int32_t MillEnabled:1;
int32_t MillEnabledSoft:1;
} Flags;
} RONIN_MILL_DATA;

RONIN_MILL_DATA _tm;
void RONINMill Tmrl0Oms_Callback ( uintptr_t context,

void RONINMill TmrlOOms_Callback ( uintptr_t context,
{

if (_tm.Flags.InitiateMill)

{
tm.Flags.InitiateMill = 0;
tm.Flags.MillEnabled = 1;

if (_tm.TimeCounter)
tm.TimeCounter—-—;

else

tm.Flags.MillEnabled = 0;

void RONIN_MILL_TInitialize(void)
{
_tm.State = MILL_STATE_UNINITIALIZED;
_tm.Flags.MillEnabled = 0;
tm.Flags.MillEnabledSoft = 0;
tm.Tmrl100msHandle = DRV_HANDLE_INVALID;

_tm.TimeCounter = 0;
}
void RONIN_MILL_Enable(uint32_t ms)
{
_tm.Flags.InitiateMill = 1;
_tm.TimeCounter = ms / 100;
}
void RONIN_MILL_Disable(void)
{
_tm.Flags.MillEnabled = 0;
}

void RONIN_MILL_Tasks (void)
{

uint32_t currTick );

uint32_t currTick )
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switch (_tm.State)

{
case MILL_STATE_UNINITIALIZED:

if (SYS_TMR_Status(sysObj.sysTmr) == SYS_STATUS_READY)
{
if (_tm.Tmrl100msHandle == DRV_HANDLE_INVALID)
_tm.Tmrl100msHandle = SYS_TMR_CallbackPeriodic (100, O,
&RONINMill_ Tmrl100ms_Callback);
if (_tm.Tmrl100msHandle != DRV_HANDLE_INVALID)
_tm.State = MILL_STATE_OPERATING;

}

break;
case MILL_STATE_OPERATING:
if (_tm.Flags.MillEnabled || _tm.Flags.MillEnabledSoft)

{

MillControlOn();
}
else

{
MillControlOff ();

}

break;



* File:

Fails “Ronin_mill.h”’

RONIN_1laser.h

* Author: Vitalijs

* Created on tre?diena, 2019, 12 j?nijs, 13:38

*/

#ifndef RONIN_MILL_H

#define

#ifdef

RONIN_MILL_H

__cplusplus

extern "C" {

#endif

#include
#include
#include
#include

<stdint.h>

<stdbool.h>
"system_config.h"
"system_definitions.h"

void RONIN_MILL_Initialize(void);

void RONIN_MILL_Tasks (void);

void RONIN_MILL_Enable(uint32_t ms);
void RONIN_MILL_Disable(void);

#ifdef

}
#endif

#endif

__cplusplus

/* RONIN_MILL_H */
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20. Pielikums
Fails “Ronin_motor.c”
#include "RONIN_motor.h"

static RONIN_MOTOR_DATA _tmd;

void MotorTimer_Callback ( uintptr_t context, uint32_t currTick )

{

void MotorTimerl00_Callback ( uintptr_t context, uint32_t currTick )
{
//SYS_CONSOLE_PRINT ("Motor actual velocity: %d \r\n", CO_OD_RAM.motorActualVelocityl);

void RONIN_MOTOR_Initialize(void)

{
memset (&_tmd, 0, sizeof (_tmd));
_tmd.MotorControlMode = 0;
_tmd.State = RONIN_MOTOR_STATE_INIT;

void RONIN_MOTOR_Tasks (void)
{
switch (_tmd.State)
{
case RONIN_MOTOR_STATE_INIT:
if (SYS_TMR_Status(sysObj.sysTmr) == SYS_STATUS_READY)
{
_tmd.TmrlOmsHandle = SYS_TMR_CallbackPeriodic (10, O,
&MotorTimer_ Callback);
_tmd.Tmr100msHandle = SYS_TMR_CallbackPeriodic (100, O,
&MotorTimerl100_Callback);
}

else
break;
_tmd.State = RONIN_MOTOR_STATE_TASKS;
break;
case RONIN_MOTOR_STATE_TASKS:
break;

}

void RONIN_MOTOR_SetSpeed (RONIN_MOTOR_ID motor, intl6_t speed)
{

int32_t spd = speed;

//if PWM mode, scale up to PWM max

// if (_tmd.MotorControlMode == 1)

// {

// speed *= 32; //250 * 32 = 8000;
// }

switch (motor)

{
case RONIN_MOTOR_FL:

CO_OD_RAM.motorTargetVelocityl = speed;
break;

case RONIN_MOTOR_RL:
CO_OD_RAM.motorTargetVelocity2 = speed;
break;

case RONIN_MOTOR_RR:
CO_OD_RAM.motorTargetVelocity3 = speed;

break;



void RONIN_MOTOR_SetControlMode (intl6_t mode)

{

case RONIN_MOTOR_FR:

CO_OD_RAM.motorTargetVelocity4

break;

_tmd.MotorControlMode = mode;

if (mode)

{
CO_OD_RAM.
CO_OD_RAM.
CO_OD_RAM.
CO_OD_RAM.

else

CO_OD_RAM.
CO_OD_RAM.
CO_OD_RAM.
CO_OD_RAM.

motorControlwordl
motorControlword2
motorControlword3
motorControlword4

motorControlwordl
motorControlword2
motorControlword3
motorControlword4

~. o o~

I Y
~

~.

= ~4;

= ~4;

speed;



* File:

Fails “Ronin_motor.h”

RONIN_CNC.h

* Author: Vitalijs

* Created on tre?diena, 2020, 12 augusts, 08:45

*/

#ifndef RONIN_CNC_H

#define

#ifdef

RONIN_CNC_H

__cplusplus

extern "C" {

#endif

#include
#include
#include
#include

<stdint.h>

<stdbool.h>
"system_config.h"
"system_definitions.h"

void RONINCNC_Initialize(void);
void RONINCNC_Tasks (void);

void RONINCNC_SetLaserPos(int32_t x, int32_t vy, int32_t z);
void RONINCNC_SetMillPos(int32_t x, int32_t y, int32_t z);

void RONINCNC_DrawlLaserPatternl (int32_t x, int32_t vy,
void RONINCNC_DrawlLaserPattern2 (int32_t x, int32_t vy,

#ifdef

}
#endif

#endif

__cplusplus

/* RONIN_CNC_H */

int32_t z,
int32_t z,

int32_t w,
int32_t w,
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int32_t h);
int32_t h);



* File: queue_config.h
* Author: Vitalijs

* Created on otrdiena, 2019,

Fails ‘“simple_queue_config.h”

4 j?nijs, 16:40

*/

#ifndef SIMPLE_QUEUE_CONFIG_H
#define SIMPLE_QUEUE_CONFIG_H
#ifdef __cplusplus
extern "C" {

#endif

#define SIMPLE_QUEUE_MAX 64

#ifdef __cplusplus

}
#endif

#endif /* QUEUE_CONFIG_H */
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