NPUKNAOQHAA UHOOPMATUKA / JOURNAL OF APPLIED INFORMATICS
[ Vol. 20. No. 1. 2025 ]

DOI: 10.37791/2687-0649-2025-20-1-16-27

Mogenb obHapyKeHnA 06 EeKTOB
B U306paXKeHMAX MHPpaKpacHOro CNexkTpa,
NoJly4YeHHbIX 6eCnUIOTHLIMU fleTaTeNlbHbIMU
annapaTamu

”
E.10. lllemuHuH
1 - “ o
@uHaHcosbIU yHusepcumem npu lpasumenscmae Poccutickot ®edepayuu, Mockaa, Poccua
riviera-molto@mail.ru

AHHoTaumA. becnunoTHble neTaTefibHble annapaTbl HALLW LUMPOKOe NPUMeEHEeHne
B pPa3/n4YHbIX 0611aCTAX MOHUTOPUHIA, Pa3BeKM1, AMCTAHLMOHHOMO KOHTponA. [1nA ycneLuHoro
peLueHunA aTnx 3agad BIJTA o6opynoBaHbl MOBUIbHBIMU CUCTEMAaMU KOMIbIOTEPHOI 0 3peHUA
1 3BM. lNonyyaemble ¢ X MOMOLLbIO CHUMKWM BUAMMOTO0 AMana3oHa MoryT ObiTb HELOCTAaTOYHO
Ka4eCcTBEHHbIMU U3-3a NMOrOAHbIX YCI0BUIA UM HA3KOM 0CBELLLEHHOCTU. TakMM 06pa3oM, CHUMKM
MHPpaKpacHOro CneKTpa ABMAITCA NPeAnoYTUTeNIbHbIM BbiIXo4oM. B cTaTbe npefcTaBneHa
HenpoceTeBas Mofesb 06HapyeHua 06bekToB InfraDet_D Ha nsobpaeHuax nHdpaxkpacHoro
CMEeKTpa, NoNlyyYeHHbIX ¢ noMoLublo BINJTA. B ocHoBy apxutekTypbl Mogenu InfraDet_D nonoxeHa
HerpoceTeBasa Mofesnb YOLOS, KoTopaA cocTouT n3 6a3oBOro 1 NPOMerKyTo4Horo 610K0B,
a TaKKe BRIoYaeT 610K nporHo3a. ba3oBbi 610K CO34aH Ha OCHOBe HeMpoceTeBOM MoAeNu
CSPDarknet-53 n npeHa3Ha4eH 1A U3BNeYEHNA KapT NPU3HAKOB U3 N306parKeHU Ha BXOAE
mMogenu. [1nA onMcaHnA NPOMErKYTOYHOr0 MOdY/A NPeasIOKEHO UCMOSIb30BaTh HEMPOHHYIO
ceTb Bi-FPN cnvAHMA KapT Npu3HaKoB pa3fnyHoro Maclwitaba, nonyyeHHbIx oT 6a3oBoro
6noKa. B apxutekTypy Bi-FPN TaKKe npeanoeHo BKAOUYUTb MOOYNIN KOOPAUHATHOIO
BHMMaHWA, YTO NO3BOJIMIIO0 NOBLICUTb TOYHOCTb Pacno3HaBaHUA MasibiX 06 BEKTOB, COXPaHUB
BblYUCNIUTENbHbIE TPebOoBaHWMA 1A MOBUIBbHBIX CUCTEM MaLLWMHHOMO 3peHus. MNpoBeaeHbl
YUCIIEHHbIE 3KCMePUMEHTLI Ha Habope n3obparkeHuin B MHPpaKkpacHoM guanasoHe HIT-UAV,
MoKa3aBLUK1e NPEBOCXOACTBO NpeaoHeHHOM MoAeNv Ha TakUMKU MoZenAaMK, Kak SSD, Faster
RCNN, Retinanet, YOLO5. KoMnbtoTepHble 3KCNepuUMeHTbl NoKasanu, YTo Mofesb crocobHa
pacro3HaBaTb 06beKTbI C TOUHOCTbIo 6onee 81,57 %.

KnioueBble cnoea: o6HapyeHne 06bEKTOB, GECTIUMOTHLIE fleTaTeslbHble annapaThl, MHPPaKpacHble
1306parKeHA, HelmpoceTeBble Mogeny

Ana uutuposanusa: LemunuH E.f0. Mopenb obHapyeHnA 06bEKTOB B M306parKeHnAX MHOPaKPacHoro
CNEKTPa, NOMYYEHHbIX 6ECTIMMOTHLIMY NeTaTeNbHbIMKM annapatamu // MpuknagHan nHpopmatyka. 2025. T. 20.
N2 1. C. 16-27. DOI: 10.37791/2687-0649-2025-20-1-16-27

[16]

Tools B Models and methods



MPUKNAHAA UHOOPMATUKA / JOURNAL OF APPLIED INFORMATICS

Model of object detection in infrared
spectrum images obtained by unmanned
aerial vehicles

E. Shchetinin"
'Financial University under the Government of the Russian Federation, Moscow, Russia
riviera-molto@mail.ru

Abstract. Unmanned aerial vehicles have found wide application in various fields of
monitoring, reconnaissance, remote control. To successfully fulfil these tasks, UAVs are
equipped with mobile computer vision systems and computers. Visible images obtained by
them may be of insufficient quality due to weather conditions or low illumination. Thus infrared
spectrum imagery is the preferred output. This paper presents a neural network model for
detecting small objects ininfrared spectrum images acquired by UAVs. The model architecture
is based on the YOLO5 deep learning model and consists of a basic block and an intermediate
block and also includes a prediction block. The basic block is based on the CSPDarknet-53
neural network model and is designed to extract feature maps from the images as input to the
model. To describe the intermediate module, it is proposed to use a Bi-FPN neural network
that forms a pyramid of feature maps of input images. It was proposed to include coordinate
attention modules in the architecture of the Bi-FPN network, which allowed to increase the
recognition accuracy while maintaining the computational requirements for mobile machine
vision systems. Numerical experiments were conducted on a set of HIT-UAV infrared images,
showing the superiority of the proposed model over models such as SSD, Faster RCNN,
Retinanet, and YOLO5. Computer experiments showed that the model is able to recognise
objects with an accuracy of more than 81.57%.
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BeeneHue

€CIMJIOTHBIE JIeTaTeIbHbIE allaparsl

(BIIJIA) Hamau mupoKoe npume-

HEHUE B TaKHUX 00JIacTAX, KaK arpo-
UHYCTPHSI, MOHUTOPUHT MPOMBIIUICHHBIX
Y TPaX/IAaHCKUX OOBEKTOB, pa3Be/IKa, a TAKKE
B OXpaHe JecoB. {15 yCHemHoro pemeHus
stux 3agay BIIJIA oGopynyrorcst MOOUIIb-
HBIMU CHCTEMaMH KOMIBIOTEPHOTO 3PCHHS
u 6oproBeiMH DBM, KOTOpBIE MOMOTAIOT
B cOope 1 aHanu3e nHpopmauuu. BaxxHbiM
acniektoM 3 dexruBroctu BITJIA sBnsieTcs
HX CIIOCOOHOCTH K PaclO3HABAHMIO U KJlac-
cuukanyu 00bEKTOB PA3IMYHON NIPOCTpaH-

CTBEHHOM pa3MepHOCTU. XOTS TPAAUILIMOHHO
IUIsl OOHApYKeHUs1 0OBEKTOB C MOMOIIBIO
BIUJIA ucnonssytorcst RGB-nzobpaxenus,
B YCJIOBHSIX TUIOXOH OCBEIICHHOCTH OHH MO-
I'yT OKa3aTbcsl Hed(h(EKTUBHBIMU U3-3a CIIMS-
HUSI 00bEKTOB ¢ poHOM [ 1]. B Takux cirydasix
MIpUMEHEHHE N300paKeHU HHPPaKpaCHOTO
CIIEKTpa SBJISETCS MPEINOYTUTEIbHBIM BapH-
aHTOM OJ1arofaps UX CIIOCOOHOCTH BBISBIISITH
OOBEKTHI 110 pa3HHUIlE Temrieparyp. TeruioBbie
CHUMKH OCOOCHHO IIEHHBI B TSKEINBIX [OTO/I-
HBIX YCJIOBUSIX, HAIIPUMEP NPU TyMaHE MU
crabom ocereHnd. OJHAKO UCTIONIh30BaHHE
TETJIOBBIX M300paXKEHHI COMPSIKEHO C OIpe-

MHCTPYMEHTaHbeIe cpeactsa B Mogenu n MeTogmkm
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