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B marucrepckoi auccepranuu 55 cTpaHullbl, 18 wuttoctpanuii, 26 UCTOYHMKA,

3 OpUIIOKEHUS.

Kiouessie ciopa: HEMPOHHBIS CETKI, CIIAJIAPOXXHIKABBIS BBI-
BbI, YOLO, RT-DETR, IPObHbIAA AB’EKThI, TPAHC®APMEPBI.

OOBEKTOM HCCIICIOBAHUS SIBIIIECTCS MPOIIECC ABTOMATHUYECKOTO PAaCIiO3HABAHUS
00BEKTOB Ha CITyTHUKOBBIX M300paKECHUSX.

[lenbro paboThI ABISAETCS MOBBIINICHUE TOYHOCTH U YCTOMYMBOCTH Paclio3HaBa-
HUS MEJIKUX OOBEKTOB Ha CITYTHUKOBBIX U300paKEHUSIX C UCTIOIH30BAaHUEM COBpE-
MEHHBIX HEUPOCETEBBIX APXUTEKTYP.

JInst AOCTHXKEHUS TTOCTABIICHHOM 11€JIM UCTI0JIb30BAIUCH: SI3BIK MPOrPaMMHUPOBa-
Hus Python, ¢ppeitmBopk rimybokoro o0yuenus PyTorch, 6ubnuorexu Ultralytics, a
takoke Habopbl nanueix DOTA u RDD2022.

B xone paGoThl ObUIH MOTYUYEHBI CIETYIONINE PE3YTbTaThI:

1. ITpoBenén cpaBuuTenbHbINM aHanu3 moaeneir YOLOvE, YOLOv9 u RT-DETR.

2. PazpaboTanbl ¥ MPOTECTHPOBAHBI YIYUIIEHHBIC ApXUTCKTYPBI IJIST JETEKITHH

MEJIKUX OOBEKTOB U JOPOXKHBIX 1€(PEKTOB.

3. [IpoBeieHbI BHIYMCIUTEIBHBIC SKCIIEPUMEHTHI, OKA3aBIINE YIYUYIIICHUE MET-

puk mAP u Fl-score no cpaBHeHUI0 ¢ 6a30BBIMU MOJIECIISIMH.

Bce pe3ynbTaThl MarucTepCKOn JUCCEPTALUK MOITBEPKICHBI SKCIIEPUMEHTAIIb-
HO. HoBH3HA paboTHI 3aKIr09aeTCs B afanTallii U YCOBEPIICHCTBOBAHUN apXUTEKTYP
JETEKIUHU MO/ 3a]1a4¥ CIIyTHUKOBOTO MOHUTOPHUHTA.

Mar HCTCPCKad AUCCCPTALMA BBIIIOJIHCHA ABTOPOM CaAMOCTOATCIIBHO.



¥ Maricrapckaii apicepTaribli 55 ctapoHak, 18 manroHkay, 26 KpbIHil, 3 gaaaTka.

Kmouapsis ciosi: HEMPOHHBIS CETKI, CITAJJAPOXXHIKABBIS BBIS-

BbI, YOLO, RT-DETR, JIPOBHbIA AB'EKTbBI, TPAHC®APMEPDI.
AG’exTaM jacienaBaHHs 3’ AYISIEIa MpandC ayTaMaTbldHara pacia3HaHas ab’ ekTay
Ha CIaJapOoKHIKABBIX BBISBAX.

Mbrait patibl 3’ ayisiena najBblldHHEE JaKiIaJHacIll 1 YCTomiBaclll pacna3HaH-
HS ApOOHBIX a0’ eKTay Ha CIaJapOKHIKaBbIX MATIOHKAX 3 BRIKAPBICTAHHEM CYYacCHBIX
HEeHpaceTKaBbIX apXITIKTYP.

JI1st nacArHeHHs NacTayieHail M3Thl BEIKAPBICTOYBAIICS: MOBa IIparpaMaBaH-
Hs Python, ¢patiMmBopk rieidokara HaBydanns PyTorch, 6i6mistaki Ultralytics, a
takcama HabopsI 1anpix DOTA 1 RDD2022..

Y xom3e paboThI ObLTI aTphIMaHbl HACTYITHBIS BBIHIKI:

1. IIpoBenén cpaBuuTenbHbIN aHanu3 moaenei YOLOvE, YOLOv9 u RT-DETR..

2. PazpaboTaHbl ¥ IPOTECTUPOBAHBI YIYUIIICHHBIE apXUTEKTYPhI JJIs JETEKIIH-

UMEJIKUX O0BEKTOB U JOPOKHBIX TE(PEKTOB.

3. I[IpoBeieHbI BBIYUCIUTEIBHBIE SKCIEPUMEHTHI, IOKA3aBIINE YIYYIIEHUE MET-
puk mAP u Fl-score no cpaBHeHUIO ¢ 0a30BBIMU MOJICIISIMH.

VY ce BbIHIKI MaricTapckaii JpicepTalbli TauBepakKaHbl SKcIeppIMeHTaibHa. Ha-
Bi3HAa Ipallbl 3aKJIr0UacIia ¥ ajganTtanpli 1 YackaHaJICHHI apXiTAKTYP AITIKIIbI a1
3a/1ayubl CraJapoKHIKaBara MaHITOPBIHTY ...

Maricrapckas ApicepTalblis BRIKaHAHA ayTapaM caMacTONHa.



The master’s thesis consists of 55 pages, 18 illustrations, 26 references, and 3
appendices.

Keywords: NEURAL NETWORKS, SATELLITE IMAGES, YOLO, RT-DETR,
SMALL OBJECTS, TRANSFORMERS.

The object of the research is the process of automatic object recognition in
satellite images.

The aim of the work is to improve the accuracy and robustness of small object
detection in satellite imagery using modern neural network architectures.
To achieve the stated goal, the following tools and resources were used: the
Python programming language, the PyTorch deep learning framework, the Ultralytics
libraries, as well as the DOTA and RDD2022 datasets.

The following results were obtained during the research:

1. A comparative analysis of the YOLOvV8, YOLOV9, and RT-DETR models

was conducted.

2. Improved architectures for the detection of small objects and road defects
were developed and tested.

3. Computational experiments were carried out, demonstrating improved mAP
and F1-score metrics compared to baseline models.

All results of the master’s thesis are confirmed by experiments.The novelty of the
work lies in the adaptation and improvement of detection architectures for satellite
monitoring tasks.

The master thesis was done solely by the author.



