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1. Mogzeni Ta MeTOIM JIOKaIi3alii clieH 306paskeHb 00'€KTiB KpUTHUYHOI iIHPPaCTPYKTypy Ha OCHOBI KOMITO3UTHUX

HEMPOHHUX MEpPEX

2. Development of a Scene Localization System in Remote Sensing Imagery using Composite Neural Networks

Pedepar:

1. MeTor0 po60TH € po3pobKa Ta BIIPOBAIKEHHS METOIiB Ta MOJesiell JoKai3alii clieH 306pakeHb IUCTaHIiIHOTO
30HIyBaHHS HAa OCHOBI KOMIIO3UTHUX HEPOHHUX MepeX, 3laTHOI e(PeKTHBHO BUPIIIyBaTU [IPOOJIE€MU TOYHOTO
BUSBJIEHHS CLIeH 00'€KTIB Ta iX omKoaXeHb. [IpoIoHOBaHI MOieJli Ta METOY CIIPSIMOBAaHI Ha NOJI0JIaHHS iCHYI0UMX
0OMEXeHb TPAAULINHNX HENPOHHUX MEPEX Y 3aBJIaHHSX aHaJli3y 300pakeHb BEJIMKOI PO3[iIbHOI 3IaTHOCTI, e
HeoOXiIHO 06pOO6JISATH Pi3HI 06'€KTH Ha Pi3HUX MacIITabax i 3 BUCOKOIO TOYHICTIO. ['0JI0BHA yBara npupinsieTbCs
3a/layaM, siKi BUHMKAIOTh IIiJ] Yac aHaji3y CKJIaJHUX CLieH IMCTaHIiIHOro 30HIyBaHHs, Jie BeJIMKa KiJIbKiCTb 00’€KTiB
i 3BMiHIOBaHi yMOBM 306pa>XeHHs1 POOJISITh TPAuULLiliHi MeToau ManoedekTuBHUMU. HaykoBa HOBU3HA. HaykoBa
HOBHM3HA POOOTH MOJIATA€E Y BIIPOBAIKEHHI HOBOI MOJIeJli Ta METO/IiB KOMIIO3UTHOI HEMPOHHOI Mepexi sKi

MIPOJOBXYIOTH iI€10 IPUHLUILY Pi3HOTUIIHOCTI B CUCTEMAaX IPUMHSTTS PillleHb 3 BUCOKOIO HAiMHICTIO, SIKa [TOEIHYE



B cO0i Kpallli BJJaCTMBOCTI 3rOPTKOBUX HEMPOHHUX Mepex (CNN) ta TpaHchopMepiB, 30KpeMa apXiTeKTypu Swin
(shifted window transformer). Lle 103B0J15€ Mepesi 0OlHOYACHO 3a6€3Ie4yBaTH AeTalbHy 00pOOKY IpiOHUX 03HAK
300pakKeHHS Ta 3aXOIIIOBATH I71006aIbHi KOHTEKCTH CLIEHH, L0 € BAKIMBUM [1J1s1 TOYHOTO BUSIBJIEHHS Ta
xiacudikauii 06’ekTiB. Y pob0Ti TaKOX 3alIpONIOHOBAHO HOBUM MiAXiM 40 BUPIIEHHS IPOOJIEMU OOMEXEHOTO
PELENTUBHOTO T10J14, K€ XapaKTepHe I TPAAULINHUX 3rOPTKOBUX MepeX. [IporoHoBaHi Mozess i METO
BIIPOBAKYIOTb MOZYJIb JUHAMIYHOTO MacIITabyBaHHS pelleNTUBHOrO 11014 3 yBaroo (DReAM), 1110 103BOJISIOTH
MoJeJli alaliTUBHO 3MiHIOBATU CBOI IapameTpu 11 e(peKTUBHOI 06pOOKH CLieH Pi3HOro po3mipy Ta ckiagHocTi. e

3abe3nevyye MOKIIMBICTh pOOOTH 3 BEJIMKMMU 00CATaMU JaHUX 6e3 BTPATH SIKOCTi Ta TOYHOCTI.

2. The objective of this research is to develop and implement an advanced scene localization model for remote
sensing imagery based on composite neural networks capable of effectively solving precise object detection and
damage assessment challenges. The proposed model addresses the limitations of traditional neural networks in
processing highresolution images, where diverse objects appear at multiple scales and with high precision
requirements. The focus is placed on challenges that arise in analyzing complex scenes within remote sensing,
where a high object count and variable image conditions render conventional methods less effective. Scientific
Novelty. The scientific novelty of this work lies in the introduction of a new composite neural network model that
integrates the best attributes of Convolutional Neural Networks (CNNs) and Transformers, specifically the SWIN
(Shifted Window Transformer) architecture. This integration allows the network to process fine-grained image
details while capturing the global scene context, which is critical for accurate object detection and classification.
Additionally, a new approach is introduced to overcome the limited receptive field characteristic of traditional
convolutional networks. The proposed system incorporates a dynamic receptive field attention module (DReAM),
enabling adaptive parameter adjustment to process scenes of varying sizes and complexity. This feature allows the
system to handle large data volumes without compromising quality and accuracy.

Jep>kaBHHHM peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HanIPsAM PO3BHTKY HayKH i TEXHIKH: QyHmaMeHTaIbHi HAYKOBI OCTI/PKEHHS 3 HANGibII
BRXJIMBUX IPOOJIEM PO3BUTKY HAYKOBO-TEXHIYHOIO, COLIiaJIbHO-€KOHOMIUHOr 0, CyCIiIbHO-MIOJIiTUYHOTO,
JIIOACBHKOTO MOTEHL{aNy 17151 3a6e3Me4eHHs] KOHKYPEHTOCIIPOMOKHOCTI YKpaiHu y CBITi Ta CTAaJIOr0 PO3BUTKY

CyCIHiJIbCTBA i Aep>KaBU
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