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Momusayus u yenu: ITmennna — ogHa U3 Handoee BAKHBIX CEIBCKOXO3SHCTBEHHBIX
KYJIBTYp, KOTOpasi o0ecreynBacT MUTAaHNEM CYIIECTBEHHYIO YacTb HACEICHUs B MUPE.
Hdus  yBenmyenuss 3PQPEKTUBHOCTH  MPOBENEHHUS  CEIEKIIUOHHO-TEHETUYECKUX
JKCIIEPUMEHTOB  HeoOXoamma  pa3paboTka  MH()OPMAIMOHHBIX  TEXHOIOTHH
(heHOTUTUPOBAHUS PACTCHUH.

B paGote [1] MBI mpeacTaBUIM CUCTEMY KOMIIBIOTEPHOTO 3PEHHUs Jis TOJcuUeTa
KOJIOCHEB MILICHUIBI ¢ Mcnonb3oBanueM BITJIA DJI Mavic 2 u Phantom 4. 3xauenus
K09(GUIMEHTOB KOPPEIISAIIMU MEXTy IUIOTHOCTBIO KOJIOCHEB, MIPE/ICKAa3aHHON CHCTEMOH,
W TIPOAYKTHBHBIM YUCIIOM CTeOJIel OKa3aMCh HEJOCTATOUYHBIMHU AJISI IPAKTUUYECKOTO
NpUMEHEHUsI. JTO0 OOYyCIOBIEHO HHU3KOM TOYHOCTBIO TIOACYETa KOJOCKEB H
HEJIOCTaTKaMH IIPOTOKOJIA ChEMKH.

B pa6ote [2] npou3BeeHa orieHKa pemenunii modenutenei copesHoBanuii Global Wheat
Head Detection na HOBBIX gaHHBIX. OHHM TOKa3bIBAIH HU3KYI0 TOYHOCTB.
Hcronp30BaHne TOBEPHYTHIX OrPAHUYMBAIONIMX IPSIMOYTOJIBHUKOB MOTJIO OBl
UCIIPaBUTh CHTYAIINIO.

B wucnons3yeMoM MPOTOKONIE CheMKH ObUIM JBE Mpobiembl. Bo-mepBuix, obier
KOIITEPOM TPOBOAMIICS TOTIEpeK JeNsHOK. [locTosiHHBI HAOOp BBICOTHI BKYNE C
pa3IMYHOM BBICOTOM COPTOB IIICHHIBI NPUBOAWI K POCTY JAUCIIEPCHUH pa3Mepa
KOJIOCbEB Ha CHUMKaxX. BoO-BTOPBIX, HCIIONB3yeMBIH KOMTEp HE WMEN CHUCTEMBI
KOPPEKIIMM KOOPJMHAT, YTO CHIIKAJIO TOYHOCTH Mapamerpa BBICOTHI monera U GPS
KOOD/IMHAT.

Heo0xomuMocTh UMETh albTepHATHBHBIM WHCTPYMEHT JJisi cOopa JIaHHBIX, a TaKXkKe
KeJlaHHUe OL[EHUTh TEOPETUIECKUHN MOTEHI[A MOJIENEH JIETEKIIMU KOJIOChEB ITPUBEIH K
CO3JJAHUIO HAa3eMHOHW IUIaTGopMbl Ui cOOpa JaHHBIX B BHAE Telexku. Iloms, Ha
KOTOPBIX TIPOBOJSTCS COPTOUCIIBITAHMS, HAXOAATCS KaXKIBIA pa3 Ha HOBOM MeCTe,
MOATOMY OBLIO BBIIBUHYTO TpeOOBaHNE K MOOMIBHOCTH IJIaT(HOPMBI.

Llens paboTHI 3aKITIOYAETCS B YIYYIIEHHH METOI0B OOHAPYKEHHUS KOJIOChEB M ITOUCKE
ONITHMAIILHOTO MeTo/1a cOopa JaHHbIX.

Memoowvl u ancopummul. VIcmons3ysi qaHHbie U3 [3] U CHUMKH, pa3MEUEHHBIC paHEe,
Obutn  OOydYeHBl HECKOJNBKO MOfeJIed C TIOBEPHYTHIMH  OTPAaHUYMBAIOIIMMH
IPSMOYTOJIbHUKAMH.

UYrtoObI ONIPEIEIUTh TEOPETUIECKYIO MTPOU3BOJUTEIBHOCTE MOJIEIICH JIETEKIIMH U UMETh
3amacHOW WHCTPYMEHT Ui cOopa JaHHBIX, OblIa coOpaHa MOCTYITHAsS W MOOWUIIbHAS
HazeMmHas wiaTdopma u3 amoMuHueBoro npopmist 20x20%1000 MM 1 KoJiec OT Ta4YKH.

Pesynsmamui: B pe3ynprate TOYHOCTD MOJIEIIEH, yUUTHIBAIOIINX HaMpaBieHHE KOJI0ca,
OKa3aJlach 3HAYHUTEIILHO BBIIIIE.
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MoiepHU3HpPOBaHbII MPOTOKOJ CHEMKH MO3BOJISIET UCIIPABUTH MPOEKIUIO JaHHBIX HA
kapty. Ha oprodotormmanax, coOpaHHBIX Halleld MPOrpamMMOM, CTald pa3iu4uMBI
MEXITYPAIBSI.

C wmcrionp30BaHUEM TENEXKKH OBLI TONMydeH HaOop MaHHBIX ogHOTO sipyca. Kaxkmas
JieNsiHKa Oblja CHATA B TPEX TOUKaX.

Buvigoowi: IlpuMmeneHne Mojenei NeTeKINH, YYWUTHIBAIOIINX TEOMETPHIO KOJOoCa,
MOBBICMJIO TOYHOCTh WX OOHapykeHus. MOIEpHH3HPOBAHHBIM MPOTOKON CHEMKH
MOBBICHJI KQUeCTBO OTOOpaKeHUsI IaHHBIX Ha KapTy. HaszemHas mmatdopma mo3Bosnna
OIICHUTH BIIMSIHUC AMCIICPCUU TTapaMeTpa BICOTHI U HATMYUE BUOPAIMH MTPH ChEMKE.
Qunancuposanue. Pabota BhIONHEHa 3a cyeT (QuHAHCHpOBaHUS KypuaToBCcKOTO
resomHoro uentpa OUI[ UMul’ CO PAH, cornamenne ¢ MuHUCTEPCTBOM
obpa3oBanus 1 Hayku PD No (075-15-2019-1662.
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Motivation and Aim: Wheat is one of the most important crops that feeds a significant
portion of the world's population. In order to increase the efficiency of plant breeding
and genetic experiments, it is necessary to develop information technologies for plant
phenotyping.

In [1], we presented a computer vision system for counting wheat ears using DJI Mavic 2
and Phantom 4 UAVSs. The values of the correlation coefficients between the ear density
predicted by the system and the productive number of stems were insufficient for
practical applications. This is due to the low accuracy of spike counting and
shortcomings of the imaging protocol.

It is shown in [2] that the solutions of Global Wheat Head Detection competitions
winners show low accuracy on new data. The use of oriented bounding boxes could fix
the problem.

There were 2 flaws in the data acquisition protocol. Firstly, the copter flew across the
plots. Constant altitude gain coupled with different heights of wheat varieties resulted in
increased dispersion of ear size on the images. Secondly, the copter used did not have a
RTK system, which reduced the accuracy of the altitude parameter and GPS coordinates.
Methods and Algorithms: With the use of data from [3] and previously labeled images,
several models with rotated bounding boxes were trained. UAV telemetry has been
added to the metadata from the images: the relative flight altitude of the GPS receiver
has been replaced by ultrasonic sensors data. The flight mission planner algorithm was
changed: the flight direction parallel to the plots was replaced. To determine the
theoretical performance of detection models and to have a spare tool for data collection,
an accessible and mobile ground platform was assembled from a 20x20x1000 mm
aluminum profile and wheelbarrow wheels.
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Results: As a result, the accuracy of models taking into account the direction of the ear
turned out to be significantly higher. The modernized data acquisition protocol allows
you to correct the projection of data onto the map. On the orthophotomaps collected by
our program, row spacing became visible. Using a cart, a single tier data set was obtained.
Each plot was filmed at 3 points.

Conclusions: The use of detection models that take into account the geometry of the ear
has increased the accuracy of their detection. The modernized survey protocol has
improved the quality of data display on the map. The ground platform made it possible
to evaluate the influence of the dispersion of the height parameter and the presence of
vibration during image capture.

Funding: This work was funded by the Kurchatov Genomic Center of the Institute of
Cytology and Genetics of the Siberian Branch of the Russian Academy of Sciences,
agreement with the Ministry of Education and Science of the Russian Federation
No. 075-15-2019-1662.
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