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AHHOTALIMSA

Hunnomnas paboma, 46 cmpanuy, 19 wurnrocmpayuu, 2 mabauysi, 20
UCTMOYHUKOS.

Kniouegwie crosa: NETEKLIVS, HEMPOHHAS CETb, YOLO, RCNN, FAST
RCNN, JMCTAHIIMOHHOE 30HJUPOBAHUE 3EMJIM, TEHETUUYECKUIA
AJITOPUTM.

Ob6vexkm uccnedosanus A6/1semcs HEUPOHHbBIE CETU, KOTOPBIE UCTIONb3YIOTCS JJIs
pelieHus 3a/1a4 paclo3HaBaHUsI MEJIKUX O0OBEKTOB Ha ITU(POBBIX N300PAKEHUSIX.

lIpeomemom uccrnedosanus A61A10mMcsi METOAbl U AITOPUTMBI OOHAPYKEHUS
OTpaBJICHHBIX H300paXE€HUH W HACHTU(PHKAIIMA TPUTTEPOB B COCTAaBaX J/1aTaceToOB,
UCIIOJIB3YEMBIX JJI1 00Y4YEHUsI MOJIeNIeld MAalTMHHOTO O0yYeHHUS.

Llenv  pabomer 3axnouaemcsi 6 UCCIE008AHUU  PASTUYHBIX — APXUMEKMYD
CBEPMOYUHBIX HEUPOHHLIX cemell, paspabomkKe HeUpPoOHHOU cemu, CNOCOOHOU
pacnosHasams Meakue 00vbeKmvl HaA YUPDPOBbIX U300padicenusx, U noobope
eunepnapamemos.

Memooamu  uccredoeéanus — a61aomcss  TEOPUM  TIIYOOKOro  0OydeHwus,
pacrno3HaBaHHs 00Pa30B, HCKYCCTBEHHOTO MHTEIUICKTA.

llonyuenunvie pesynomamel u ux HOBU3HA: B PE3yIbTaTe UCCIEAOBAHUS U3yUEHbI
¥ OCMBICIICHBI TEOPETUYECKUE OCHOBBI METO/I0B MAIIIMHHOTO O0yUYeHHUsI, CBA3aHHBIX C
HEHPOHHBIMU CETSAMH TPSIMOTO PAaCIpPOCTPAHCHHUS;, OCYIIECTBIEHA IPOrpaMMHast
peanu3aius penieHus 3aJladyd  Pacro3HaBaHUS CAMOJIETOB HAa CIYTHHKOBBIX
n300paxeHusx ¢ noMmouisto Heitpocett YOLOvVI 1.

Jlocmosepnocmv  mamepuanos u - pe3yibmamos  OUNJIOMHOU  paboOmbl.
WCIIOJIb30BAaHHBIC MaTepuajabl W PE3yJbTaThl JUIJIOMHOW pPabOTHI  SBISIIOTCS
JIOCTOBEpHBIMU. PaboTa BBITIOJIHEHA CAMOCTOSTEIBHO.

Obnacmvio 803MONCHO2O0 NPAKMUYECKO20 NPUMEHEHUs A6Jsemcs: BblIeICHUe

MEJIKUX O0OBEKTOB Ha IU(POBBIX N300PAKECHUSIX.



AHATALBIS

Hvinnomnas npaya, 46 cmaponax, 19 inlocmpaywiii, 2 maonaiyset, 20 KpolHiy.

Knouaswia cnoswr. JJITIKIDIA, HEMPOHABAS CETKA, YOLO, RCNN,
FAST RCNN, JIBICTAHIIBIMHAE 3AHJIBIPABAHHE 34MJII, TEHETBIYHEI
AJITAPBITM.

Ab'ekmami  Oacnedasanus — 3'mynaoyya — HEUPOHABBIL — CETKi,  fAKisA
BBIKAPBICTOYBAIOIIIA [T BBIPAIIDHHSA 33/a4 pacra3HaBaHHS JAPOOHBIX ab’ekray Ha
J1140aBBIX BbISIBAX.

Mbmaii 0acneosanns 3'synseyya nacienaBaHHe PO3HBIX apXITIKTYP 3rOPTKaBbIX
HEWpPOHABBIX CETaK, paclpaloyka HeWpoHaBaill ceTki, 370JibHAail pacna3HaBallb
JIpoOHBIs a0’ eKThl Ha JIIu0aBbIX BBIABAX, 1 MAA00P rineprnapameTpay.

Memaoami oacnedasanns 3'siyasiroyya MeTaabl MalllbIHHATA HABYYaHHS 1 METa b
alThIMI3allbIl.

Ampoivanviss ebinikl | IX Hael3na. y BBIHIKY JacjielaBaHHS BBIBy4YaHbI 1
acPHCaBaHbl TIAPATHIUHBIL ACHOBHI METaJay MalllbIHHara HaBYYaHHS, 3BSI3aHBIX 3
HEHpOHABBIMI CETKaMi MpaMora pachaycCloJKBaHHS, pdIajlizaBaHa IparpaMHae
paldHHE 3aJadbl paclia3HaBaHHSA caMajiéTay Ha CHaJapoXHIKaBBIX 3JbIMKAaX 3
BbIKapbICTaHHEM HeipoHaBaii cetki YOLOv11.

Jacmasepnacyv mamapwvianay i vlHIKA) ObINIOMHAU Npaybl. BHIKAPHICTAHBISA
MaTIpbIIbl 1 BbIHIKI AblmiioMHail I[lpaner 3’symsromma  gactaBepHbimi. [lpana
BBIKAHAHA CaMaCTOMHA.

Bobnacyvio macuvivaca npaxkmviunaea npuIMAHEHHs 3'yaseyya BbUTYYIHHE

JpOOHBIX a0’eKTay Ha J140aBbIX BbISIBAX.



ANNOTATION

Diploma work, 46 pages, 19 illustrations, 2 tables, 20 sources.

Keywords: DETECTION, NEURAL NETWORK, YOLO, RCNN, FAST RCNN,
REMOTE SENSING, GENETIC ALGORITHM.

The object of the research is to study various convolutional neural network
architectures, to develop a neural network capable of detecting small objects in digital
images, and to select suitable hyperparameters.

The subject of the research is neural networks used to solve the problem of
recognizing small objects in digital images.

Methods of research deep learning theory, pattern recognition, and artificial
intelligence.

The results of the work and their novelty: the research explores and interprets the
theoretical foundations of machine learning methods related to feedforward neural
networks; a software solution was implemented to recognize airplanes in satellite
images using the YOLOv11 neural network.

Authenticity of the materials and results of the diploma work: the materials used
and the results of the diploma work are authentic. The work has been put through
independently.

Recommendations on the usage. The detection of small objects in digital images



