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IIpakTHUYHe 3HaYeHHs [j1s1 3a6e3rnedyeHHs! ePeKTUBHOCTI QYHKIIOHYBaHHS €JIEKTPOHHUX CUCTEM 6e3reKu. Y



IOCJIiIPKEHHI 30CepeI>)KeHO yBary Ha iHTerpallii Ta yA0CKOHaleHHi alTOPUTMIB INIMOMHHOTO HaBYaHHS, Cepe], SIKUX
ob6pano moaenp YOLOV7, cipsIMOBaHUX HA PO3B'SI3aHHS MTPO6JIEM, MTOB'SI3aHNX i3 HU3BKOIO YiTKiCTIO 300paskeHHS,
IIYMOM, OKJIIO3i€I0 Ta 3MiHHMM OCBITJIEHHAM. 3MICT IUCEPTaLiHOrO JOCHIIKEHHS BUKJIA[EHO B TPhOX PO3AiIax, 1e
IIPEJCTaBJIEHO Ta OOIPYHTOBAHO OCHOBHI OTPUMAaHIi pe3yJIbTaTu POOOTU. AKTYasIbHICTb JUCEPTaLiiHOI poO6OTH
OOGI'PYHTOBAHO y BCTYIII, le C(POPMYIbOBAHO METY Ta 3a[a4i JOCIIiIKEHHSI, OIIMCAaHO METOU AOCiIKEHHS, HaZlaHO
iHdopmaliito Ipo HayKOBY HOBMU3HY Ta [IPaKTUYHE 3HAUEHHS OJlepKaHUX pe3yJbTatis. [lepmuil po3zin
IVCEePTaLiMHOrO AOCJiIPKEHHS IPUCBIYEHO aHai3y iCHYI0UMX aJIlOPUTMIB PO3Mi3HaBaHHS BidyasibHOI iH(opMalii,
1110 BUKOPUCTOBYIOTHCS B €JIEKTPOHHUX CUCTEMax 0e3MneKu. PO3rIsIHyTO OCHOBHI IPUHUMIN Ta Kaacuikalito
aJITOPUTMIB BUSIBJIEHHS i BiICTEXXeHHs 00'€KTIB, iX 32CTOCYBaHHS Y BileOCIIOCTEPEKEHHI, BilICbKOBMX CUCTEMAaX Ta
TPaHCIOPTHUX TeXHOJOTisAX. [I[poaHanizoBaHO NePCHeKTUBHI METOIU PO3Mi3HaBaHHS 00’ekTiB, 3okpema CAMShift,
Optical Flow, 1151 IKMX BU3HA4€HO N€PEBAry Ta HEJOJIiKY MIPY 3MiHi YMOB OCBITJIEHHS], AUHAMIL]i CLIeHU Ta
HasBHOCTI IIyMy. JJOZaTKOBO JOCIIIKEHO MiIXOI! 10 PO3I1i3HAaBaHHS TEKCTY Ha 300pakeHHsX. Y PO3Tisi TaKoX
MIPOBEIEHO TIOPiBHSHHS TPAAULINHUX aJTOPUTMIB i3 METOZAMU IMIMOOKOrO HaBYaHHS. Bu3HaueHo, 110 HEUPOHHi
MEpEeXi JEMOHCTPYIOTh BUILLY €(PEKTHBHICTD Y IIOPiBHAHHI 3 TPAAULITHMMU CITIOCOb6aMu, IIpU poOOTi 3 Bi3yabHOIO
iHpopMallie€lo B yMOBax 4aCTKOBOTO [IEPEKPUTTS, SMIHHOT'O OCBITJIEHHS Ta CKJIaAHOTO (OHY, 10 MiATBEPIKYE iXHIO
IOL/IbHICTD J1J1s1 BIIPOBAI)KEHHS Y CUCTEMMU BiJleOCIIOCTepesKeHHs Ta 6e3neku. OTpuUMaHi pesysibTaTu
I€MOHCTPYIOTh II€PEBaru BUKOPUCTAHHS aJJallITUBHUX METOJiB OOPOOKU BifleONOTOKY Ta IiAXO[IiB 10 AMHAMIYHOTO
HaJIAIITYBAaHHS [1IAPAMETPIB aJITOPUTMIB BificTe>keHHs!. Lle 03BoJIsie 3HaUHO NOKPALIUTY IPOAYKTUBHICTh
€JIEKTPOHHUX CUCTEM 0e3I1eKU B peajibHUX YMOBax eKCIUTyaTallii Ta MiiBUIIUTH iX CTiMKICTh 10 30BHIIIHIX
nepekon. JIpyruii po3nis gucepTaniiHoro JOCiPKeHHS IPUCBIYEHO €KCIIEPUMEHTATIBHOMY aHali3y aJlTOPUTMIB
BUSIBJIEHHS, BifICTE€KEHHSI Ta 06pO6KH BizyasbHOI iHpopmaliii y cucremax 6e3nekd. OCHOBHUI aKLIEHT 3pO0JIEHO Ha
oLiHIi e(peKTUBHOCTI ABOX Hal6inbi nomupeHux anroputmiB CAMShift ta Optical Flow 1151 BiicTe>keHHs 06’ €KTiB
y BiJIEONOTOL, a TAKOX Ha MOPiBHAHHI iXHbOI MIPOLYKTUBHOCTI B YMOBaX 3MiHHOT'O OCBITJIEHHS, 4aCTKOBOI OKJII03ii Ta
IIYMOBUX IlepelKoy,. JloJaTKOBO y PO31isi PO3IJISIHYTO METOAM 3MEHIIEHHS HIyMY Ha 300Pa>KeHHSIX IIJISIXOM
BMKOPHMCTAHHSI 3TOPTKOBUX HEMPOHHUX MepeX. [IpoBeieHO aHasli3 MigxoAiB 4o (pinbTpalii scKpaBiCHOro Hymy, 0
BUHMKA€ BHACJiJOK POOOTH CBITJIOUYTIMBOI MAaTPULi KaMepH, Ta BILUIMBY NpU (ikcallii 3060pakeHHs 30BHIIIHIX
(daxTOopiB (TyMaH, 3aTeMHEHHS, 3a0pyJHEHHS Kamepu). TaKoXX JOCTiIKeHO MigX0o4u 10 po3Mi3HaBaHHS TEKCTY Ha
300pa’KEHHSIX 32 JOIIOMOT0OI0 OIHOTO 3 BUJY BEMBJIET-IIEPETBOPEHb, 10 O3BOJISIE 3MEHIINATH BIJIMB (POHOBHUX 3aBaj
Ta MiIBULIUTH TOYHICTb 06POOKY 300paskeHb Y CKIIATHUX YMOBax. BasKJIMBY yBary NnpuiijieHO eKCIIepUMEHTaJIbHOMY
MOPiBHSIHHIO pidHMX Moaudikauin YOLOV7, oLjiHLi BIZIMBY 3MiH Y CTPYKTYpPi HelipoMepeki Ha TOYHICTb BUSIBJIEHHSI
Ta IBUIKICTb OOPOOKU BifleonnoToky. [IpoaHanizoBaHo e(eKTHBHICTb L0 AaBaHHS KAaCKaJHUX IapiB Ta MEXaHi3My

yBaru Aj1s1 IOKpalleHHs1 pO60TU HEMPOMEPEX y CKJIAIHUX CLIEHaX.

2. Pereverziev O.A. Open neural networks in visual information recognition algorithms for electronic security
systems. - A qualification scientific work as a manuscript. Dissertation for the degree of Doctor of Philosophy in
the field of knowledge 17 - Electronics and Telecommunications, specialty 171 - Electronics. — National Technical
University of Ukraine "Igor Sikorsky Kyiv Polytechnic Institute", Ministry of Education and Science of Ukraine, Kyiv,
2025. Keywords: convolution, multimedia information, network, performance evaluation, content, security, model,
noise, modeling, Internet of Things, signal strength, IoT, signal propagation, evaluation, test signal, image. The
dissertation is devoted to the analysis and improvement of modern visual information recognition algorithms that
are of great practical importance for ensuring the efficiency of electronic security systems. The research focuses
on the integration of deep learning algorithms, such as YOLOv7, into image and video stream analysis processes, as
well as on solving problems associated with low image clarity, noise, occlusion, and variable lighting. The content
of the dissertation research is outlined in three chapters, where the main results of the work are presented and
substantiated. The relevance of the dissertation is substantiated in the introduction, which formulates the purpose
and objectives of the study, describes the research methods, and provides information on the scientific novelty
and practical significance of the results. The first chapter of the dissertation is devoted to the analysis of visual
information recognition algorithms used in electronic security systems. The basic principles and classification of
object detection and tracking algorithms, their application in video surveillance, military systems and transport



technologies are considered. Traditional methods of object recognition, such as CAMShift and Optical Flow, are
analysed, as well as their advantages and disadvantages in changing lighting conditions, scene dynamics and noise.
Additionally, approaches to text recognition in images are investigated. The chapter also compares traditional
algorithms with deep learning methods. It is determined that neural networks demonstrate higher efficiency when
working in conditions of partial overlap, variable lighting and complex backgrounds, which confirms their
feasibility for implementation in video surveillance and security systems. The obtained results demonstrate the
advantages of using adaptive video stream processing methods and approaches to dynamically adjusting the
parameters of tracking algorithms. This can significantly improve the performance of electronic security systems
in real-world conditions and increase their resistance to external interference. The second chapter of the
dissertation is devoted to the experimental analysis of algorithms for detecting, tracking and processing visual
information in security systems. The main focus is on evaluating the effectiveness of CAMShift and Optical Flow
algorithms for tracking objects in a video stream, as well as comparing their performance under conditions of
variable lighting, partial occlusion, and noise interference. Additionally, the chapter discusses methods for
reducing noise in images using convolutional neural networks. The approaches to filtering luminance noise arising
from poor video stream quality and the influence of external factors (fog, blackout, camera contamination) are
analysed.Approaches to text recognition in images using wavelet transforms are also investigated, which reduces
the influence of background noise and increases the accuracy of image processing in difficult conditions.
Important attention is paid to the experimental comparison of various modifications of YOLOv7, assessing the
impact of changes in the structure of the neural network on the detection accuracy and processing speed of the
video stream. The effectiveness of adding cascade layers and an attention mechanism to improve neural network
performance in complex scenes is analysed. The third section of the paper focuses on the practical
implementation and verification of algorithms for estimating objects on the surface of a video surveillance camera
image based on the YOLO model. The main focus is on the adaptation of neural networks to real operating
conditions, the creation of specialised datasets and the implementation of models in video surveillance systems.
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