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Obvexmom ucciedosanuss B JaHHOU paboTe SIBIAIOTCS TIABAIOIIHE 0OBEKTHI
HAa BOJHOW MOBEPXHOCTH JUIS IIeJiel BHICOAHAIUTUKH C TOMOINBIO MOJIENei
cemeirictBa YOLO. Mogens, ¢ 11eNbi0 MpeA0TBpaIIeHHs THOEIH JII0/Iel Ha MOpe U B
OKeaHe, JoJKHA mpeononeTh nopor B 0.9 mo merpuke mAPS50, a takxe 0.9 no
precision, T.K. JIOXHbIe cpabaThbIBaHUSI HE MPUBENYT K CIACEHUIO YEIOBEUECKUX
KU3HEH, HO IPUHECYT IKOHOMUYECKUE YOBITKH CITy>k0aM IO CIACEHHUIO.

Ilpeomemom  uccnedoganusi  SIBISIETCST ~ TPUMEHEHHE  alTOPUTMOB
KOMITBIOTEPHOTO 3PEHHUS [Tl IETEKIIUUA MaJIbIX O0HEKTOB HAa BOJHOW MOBEPXHOCTH.

Lenvio pabomer SIBASIETCS HWCCIEIOBAHUE M aHAIW3 MPOOJIEMBI JIETEKIIUH
MaJbIx 00BEKTOB, a TaKkKe pa3paboTka Mojenel, CIOCOOHBIX PACIIO3HABATh Mallbie
OOBEKTHI HA BOJHBIX TMOBEPXHOCTSIX JJs  BOJHO-CIACATENIBHBIX  3ajad.
CoBpemeHHbBIE JETEKTOPHI 00BEKTOB JE€MOHCTPHUPYIOT BBICOKYIO
MPOU3BOJIUTENHHOCTh B 3ajladyax oOOIIEro HazHayeHus, HO uX 3()PEKTUBHOCTH
CHIDKAeTCsl Mpu 00paboTKe MaiblX OOBEKTOB, IUIONMIATh PAMOK BOKPYT KOTOPBIX
cocrasisieT Bcero 0.1-5% uzobOpakeHus.

B x00e pabomwi Ovi1 IpOBEIEH 0030p TEOPETHUESCKUX MOAXOA0B K JCTCKIIUH
MaJlbIX OOBEKTOB, BKITtOUast (DYHKIIMH TOTEPh U METPUKH, 000CHOBaH BbIOOP MAPS0
n mAP50-95. PaccMoTpeHna 3BOJIOLMS METOAOB JETEKIIMU U PAa3BUTUE MOJENEH
cemeiictBa YOLO. OOy4eHbl MOJIENU /7Sl BBISIBIICHUS MaJIbIX OOBEKTOB B 3a/1auax
CraceHusi Ha BOJHOW TOBEPXHOCTH IO JAHHBIM CO CIYTHUKOB M JPOHOB.
BrlmonnHeHa orieHKa JIOXKHBIX cpabaThIBaHUH, peain30BaHa CTPATETHs MOTOTOBKH
JaTacera W MPOAHAIM3UPOBAHBI pPe3yJdbTaThl OOy4YeHHUS TpEX MoAeNeld C
0003HAaYCHUEM HAMPABICHUM JJIs1 TabHEHIIINX UCCIICIOBAHUIA.

Ionyuennvie pezynomamesr MOTyT ObITh BHeApeHbl B MUC wnm uHbIC
BEJIOMCTBa, BEIyIIHME IMOUCKOBO-CIIACATEIBHBIC OIEpallid Ha TEPPUTOPHUH
Pecnyommku benapycs.
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The object of the research in this paper is floating objects on the water surface
for the purposes of video analytics using the YOLO family of models. The model,
in order to prevent loss of life at sea and in the ocean, must overcome the threshold
of 0.9 for the mAP50 metric, as well as 0.9 for precision, since false positives will
not save human lives, but will cause economic losses to rescue services.

The subject of the research is the use of computer vision algorithms for
detecting small objects on the water surface.

The aim of the work is to study and analyze the problem of detecting small
objects, as well as to develop models capable of recognizing small objects on water
surfaces for water rescue tasks. Modern object detectors demonstrate high
performance in general-purpose tasks, but their efficiency decreases when
processing small objects, the area of the frames around which is only 0.1-5% of the
image.

In the course of the work, a review of theoretical approaches to detecting small
objects was conducted, including loss functions and metrics, the choice of mAP50
and mAP50-95 was substantiated. The evolution of detection methods and the
development of YOLO family models are considered. Models for detecting small
objects in water rescue tasks using satellite and drone data were trained. An
assessment of false positives was performed, a dataset preparation strategy was
implemented, and the training results of three models were analyzed, indicating
areas for further research.

The obtained results can be implemented in the Ministry of Emergency
Situations or other agencies conducting search and rescue operations in the Republic
of Belarus.



