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Momusayus u yeau: [Timennna — ogHa U3 HanboJee BaXKHBIX CETLCKOXO3IHCTBEHHBIX
KYJIbTYp, KOTOpasi o0ecreynBacT MUTaHHEM CYIIECTBEHHYIO YacTh HACEJICHUs B MUpE.
Juns  yBenmuennss  3(PQEKTUBHOCTH  MPOBENEHHUS  CEJIIEKUHUOHHO-TEHETUYECKUX
SKCIIEPUMEHTOB HeoOXonnMma pa3padoTka HH)OPMAIMOHHBIX TEXHOJOTHHA (PeHOTHITH-
poBaHusa pacteHuil. OHO W3 aKTyalbHBIX NMPUMEHEHUH 3THX TEXHOJIOTHI — OlLleHKa
YpO’KailHOCTH IOCEBOB Ha OCHOBAHMHU aHAIM3a M300paXEHHH M TOJACYETa Ha HUX
KOJIOCheB. PaHee MBI IPEACTaBHIM CHUCTEMY KOMIIBIOTEPHOrO 3pEHMS IJIsi HOACYETa
KOJIOCHEB IIIIEHUIBI B ITOJIEBBIX MoceBax ¢ ucnonb3oBanueM BITJIA DJI Mavic 2 u
Phantom 4 [1]. N300paxenus: moceBoB MiieHUIbI, monydenusie ¢ BITJIA, obpabaTsi-
BaJICh C TIOMOIIBI0 AMTOPUTMOB TITYOOKOTO MAaIIMHHOTO 00y4deHUs (HEeHpOHHBIE CEeTH
apxurextyp Faster RCNN u Efficient-Det). Ouenku konuyecTBa KOJIOCHEB HA €THHUILY
wiomanyM mnocesa, noiaydeHHole ¢ BIIJIA u BpyuHyro, MMeNIM BBICOKHE 3HAuY€HUS
koadpurmerToB koppensaun (>0.54). OgHO 13 BO3MOXKHBIX HAIPaBICHUN YBEIHUEHUS
TOYHOCTH — COBEPIICHCTBOBAaHHUE AITOPUTMOB PAcIIO3HABAHUS KOJIOCHEB Ha M300pake-
HuK [2]. B ocHOBe near aliropuTMbl JETEKIMHA KOJOCHEB 3aJaHHBIMH MPSIMOYTOJIb-
HBIMH paMKaMH Ha u3o0paxeHnu. OOHAKO Ha M300paKEHHUSIX IIOCEBOB KOJIOCHS
pacrosnararoTcsi B IpOU3BOJIbHBIX HAPABICHUSX, YTO 3aTPYAHACT UX paclio3HaBaHUE.
Memoowvr u aneopummul: I pacmo3HaBaHUs KOJOCKEB HA HM300PAKEHUSIX MBI
WCTIONIB30BAIM  ITOPUTM  TIYOOKOTO MAIIMHHOTO OOY4YeHUs, OCHOBaHHBIA Ha
WCTIOJIb30BaHUM  Pa3BEPHYTHIX  OTPAHMYMBAIOIIMX  OPAMOYroasHMKOB  [3].
Hcnonb3oBanuck apxutektypbl ceti Rotated Faster-RCNN, Rotated RetinaNet, ReDet
(nnst pa3BepHyTBIX npsMoyrojbHukoB) u  EfficientDet (s BepTHUKaIbHBIX
NPSAMOYTOJILHUKOB). [Iy11 00y4eHHsI U TECTUPOBAHUS MBI UCIIOJIB30BAIN M300pasKeHUS
MTOCEBOB MIICHUIIBI U3 TIPeabIIyIei padboTsl [1].

Pezynomamer: Tloka3aHo, 4TO WCIOJIB30BAaHUE PA3BEPHYTHIX MPSIMOYTOIBHHUKOB IS
0o0y4eHHsT TMO3BOJSIET YIAYYIIUTh TOYHOCTh TIOACYETa KOJOCHEB Ha TMOJEBBIX
n300paxeHusIx: K03(pUIMEHT AeTepMUHALNHN yBeanuuBaercs B cpeaneM ot 0.540 mo
0.824.

Buisoowi: TlpuMeneHue Mojelel NETEKIUH, YYUTHIBAIOIIUX TE€OMETPHUIO KOoJjoca
MOBBICHJIO TOYHOCTh UX OOHAPYKEHHSL.

Qunancuposanue. Pabora BbIonHEHAa 3a cueT (¢uHaHCHMpoBaHUS KypuaToBCKOTo
resomaoro meHtpa OUI[ Ulul’ CO PAH, cornamenwe ¢ MUHHCTEPCTBOM
oOpazoBanus u Hayku PO Ne 075-15-2019-1662.

brazooaprocmu: BeaucieHuss MPOBOIAWINCH C UCHONB30BaHWEM pecypcoB [IKII
«buonnhopmaTukay.
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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. One of the current applications of these technologies is the assessment of
crop vyields based on image analysis and counting of spikes on them. Previously, we
presented a computer vision system for counting wheat spikes in field crops using DJI
Mavic 2 and Phantom 4 UAVs [1]. Images of wheat crops obtained from UAVs were
processed using deep machine learning algorithms (neural networks of Faster RCNN
and Efficient-Det architectures). Estimates of the number of spikes per unit of crop area
obtained from a UAV and manually had high correlation coefficients (>0.54). One of
the possible directions for increasing accuracy: improving detection algorithms for
wheat spikes at image [2]. It is based on algorithms for detecting spikes, defined by axis-
aligned bounding boxes in the image. However, in images of crops, the spikes are ori-
ented in random directions, which makes them difficult to recognize.

Methods and Algorithms: To detect wheat spikes on images, we used a deep learning
algorithm based on the use of rotated bounding boxes [3]. The network architectures
used were Rotated Faster-RCNN, Rotated RetinaNet, ReDet (for rotated bounding boxes)
and EfficientDet (for axis-aligned bounding boxes). For training and testing, we used
images of wheat crops from previous work [1].

Results: It is shown that the use of rotated bounding boxes can improve the accuracy of
counting spikes on field images: the coefficient of determination increases on average
from 0.540 to 0.824.

Conclusions: The use of detection models that take into account the geometry of the
spikes has increased the accuracy of their detection.
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