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MOBILE FIELD ROBOTIC PLATFORM POSITIONING
Péteris Apse-Apsitis (Riga Technical University — RTU), Leonids Ribickis (RTU)

Agriculture production and many outside jobs are far less equipped with automatics and robotics compared to industrial
production. Weather conditions, rising labor expenses or vacant workplaces play considerable role in food price rise. Automating
tasks can stop or decrease mentioned price rising. Agricultural production typically is placed over large area. “Large area” doesn’t
mean “low precision”: today agriculture production need high precision over large area - micro-irrigation and attention require
automatic device high positioning precision and reliability. Known positioning systems like GNSS, GPS, Systems based on laser
scanner, infrared or ultrasonic radars etc. are to expensive for wide applications or have insufficient precision. To achieve
inexpensive positioning precision less than 0,1% (10 cm) over distance 100 m low cost, mobile field robotic platform positioning
are described. Described positioning method use magneto-resistive compass integrated circuit (IC), MEMS gyroscope I1C, MEMS
accelerometer IC and laser rangefinder to read distance between mobile platform and passive targets, microprocessor processing
and control as well as main computer as pre-defined path set-up device and storage database for read values. Passive target grid
application increase positioning precision, as well as allow easy implement several mobile platform co-working in the same large
area (exceeding 100 x 100 m). Described above method must be perceive as a simple mobile field robotic platform positioning
concept. Easy available accelerometer and IC and GPS devices are pre-tested to be sure about future concept development.
Experiment results prove necessity for future development.

MOBILAS ROBOTIZETAS PLATFORMAS POZICIONESANA LAUKU APSTAKLOS
Péteris Apse-Apsitis (Rigas Tehniska universitate — RTU), Leonids Ribickis (RTU)

Lauksaimnieciska razoSana, ka arT citi argjo telpu lauka darbi, salidzinot ar riipniecisko razosanu, ir daudz mazak automatizeti un
robotizeti. Laika apstakli, pieaugosas darbaspéka izmaksas vai darbinieku trokums, sadardzina lauksaimnieciskas produkcijas
cenas. Darbu automatizacija lautu apturét cenu pieaugumu vai pat tas samazinat. Lauksaimnieciska razoSana parasti aiznem lielas
platibas. bet “liela platiba” nenozimé “zema precizitate”: Sodien lauksaimnieciska razoSana prasa augstu precizitati lielas platibas -
pieméram, automatiska se€klu ies€Sana ar sekojoSu mikro-irigaciju un kopSanu prasa augstu automatiskas darba iekartas
poziciongSanas precizitati un droSibu. Zinamas pozicioné$anas sisttmas - GNSS, GPS, uz lazera skenéSanas, infrasarkana vai
ultraskanas radara bazetas poziciongSanas sist€émas ir par pieejamu cenu, bet ar nepietickamu precizitati, vai arl ar augstu
precizitati, bet dargas, kas kave to plaSu pielietojumu. Raksta aprakstita, paredz&ta pozicionéSanas metode nav darga, bet ir ar
pietickamu planoto precizitati - 0,1% (10cm) 100 m attaluma. PoziciongSanas metode ir balstita uz MEMS (Mikro
ElektroMehaniska Sisteéma) ziroskopa, MEMS akselerometra radijumiem un lazera talméra radijumiem, kurus apstrada ar centralo
datoru saistits mikroprocesors. Papildus izmanto pasivus mérkus talméra nolasijumiem. Pasivo mérku tikls lauj paaugstinat
poziciongSanas precizitati, ka arT Jauj viegli izmanto vairakas mobilas platformas kopg€ja uzdevuma veiksanai. Aprakstita metode ir
jauzliko ka mobilas robotizetas platformas poziciongSanas sistémas koncepts. Veiktie ieprieksgjie eksperimenti un mérijjumi
apliecina $adas sist€mas potencialu un talakas izstrades nepieciesamibu.

IMO3UIIMOHUPOBAHUE MOBHJIBHOM POBOTU3NPOBAHHOM IJIAT®OPMBI B IIOJIEBBIX YCJIOBUSX
Merepuc Ance-Ancuruc (Puxckuii Texuuuyeckuii ynusepcurer — PTY), Jleonun Poiounkuii (PTY)

CenbCKOX03HCTBEHHOE TPOU3BOJICTBO, @ TAKXKE APYIHE IOJIEBble pabOThl HEJOCTATOYHO POOOTHU3MPOBAHBI IO CPABHEHMIO C
HH/IyCTPUAIBHBIM TPOM3BOACTBOM. [loropHble yCIIOBHS, POCT TPYJOBOW 3apIulaThl MM BakKaHCHM pabOYMX MECT HIPAroT
3HAYUTENbHYI0 pOJIb HPU POCTE MPOAOBOJLCTBEHHBIX II€H. ABTOMAaTH3alUs 337ad MOXKET OCTAHOBUTh WM YMEHBIIUTbH
yIIOMHHAETCSI 1OCT IieH. CelbCKOX03SIMCTBEHHOE POU3BOJCTBO OOBIYHO MPOBOAUTCS Ha Oojbmion rwiomaau. Omnako "Bosnbinas
wiomane" He oO3HayaeT "HHU3Kas TOYHOCTH'. CelbCKOXO3SHUCTBEHHOE TNPOU3BOACTBO CEroJiHSI TPEOYeT BBICOKYIO TOYHOCTD
MO3UIMOHMPOBAHUSI Ha OOJBUIMX IUIOMIAJSIX — HaOpUMep, MHKPO-OPOIIEHHE W YXOJ TpeOYIOT BBICOKYIO TOYHOCTH
MO3UIIMOHNPOBAHUS U HAJIS)KHOCTH IIaTtdopMbl. M3BecTHbIe cuctembl no3uimoHupoBanus, kak GNSS, GPS, cucremsl Ha 0aze
JIa3epHOro CKaHepa, WH(PaKpacHBIX W YIbTPa3BYKOBBIX PaaapoB M T.JI. CIMIIKOM JOPOTU JUIsl IIMPOKOTO NPUMEHEHHUS WIH
HEI0CTaTOYHO TOUHBI. JIJI1 JOCTMXKEHUSI HEIOPOroro MO3UIMOHUPOBaHUsA ¢ TouHOCThI0 MeHee 0,1% (10 cm) npu paccrosauu 100
M M NPU HU3KOH CTOMMOCTH, MpEeJIaraeTcsi CUCTeMa MO3MIUOHUPOBAHNST MOOWIIBHBIN TT0JIEBOH POOOTH3MPOBAHHOW TIIAT(OPMBL.
MeToa OCHOBaH Ha MPUMEHEHUH MAaTHUTHO-PE3HCTUBHOIO KOMIIaca, TMPOCKOINA, AaKCeIepOMETpa U Ja3epHOro JalbHOMEpa Ul
(PUKCHpOBaHMSI PACCTOSHHUS MEXIy MOOWIBHOW IIaTOpMOM M NMACCUBHBIMU MHIICHSIMH, MHUKpOIpolieccopa o0pabOTKH W
KOHTPOJIS, @ TaKXKe TJIABHOTO KOMIIBIOTEp JUIsl MPEJONpe/iesieHHs] MapIpyTa, XpaHeHHs: 0a3bl JaHHBIX MMapaMeTpoOB MaplpyTOB.
[IpuMeHeHHEe CEeTKH MACCUBHBIX MUILIEHEH yBEITMUMBACT TOYHOCTb MO3MIMOHHUPOBAHUS, a TAaKXKe MO3BOJISIET JIETKO Peann3oBaTh
COBMECTHYIO pabOTy HECKOJBbKUX IuIaTdhopM Ha Oosbmiol rwromanu (6osee uem 100x100m). OnvicaHHBIN BBIIIE METOJ SIBIISCTCS
MPOSIBJICHUEM KOHIEIIIMH TPOCTOTO TTO3UIIMOHUPOBAHHST MOOMIBHONW POOOTH3MPOBAHHON IIAT(GOPMBI B MOJEBBIX YCIOBHSX IO
jpoctynHoi 1ieHe. C 1eibl0  ONpEAENeHHs 1eJeco00pa3HOCTH JalbHEHIIero pa3BUTHH KOHIENIMU ObUIO IMPOM3BEICHO
IpeBapUTeIbHOE TECTUPOBAHUE MPEUIOKEHHOTO PEIICHHsI HA OCHOBE IIUPOKO JOCTYIMHBIX HHTETPAbHBIX CXEM C THPOCKOIIOM U
akcenepomerpom u GPS ycTpolicTtBoM. Pe3ynbTarhl SKCHIEpHMEHTOB JIOKa3bIBAIOT TAKYIO 11€J1eCO00Pa3HOCTb.
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