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2. Methods for Classifying Nonlinearly Varying Patterns in Video Streams under Complex Interference Conditions

Pedepar:

1. O6’eKT moCiI>)KeHHs — MPOLEC BUSIBJIEHHS Ta Kiacudikallii HesliHiHO 3MiHIOBaHUX 00Pas3iB y BiZleONOTOLi B
YMOBaXx CKJIaZHOi 3aBa/l0BOI 06CTAHOBKY Ta OOMEKEHUX OOYMCIIIOBAJIbHUX pecypciB. JoCiIKeHHS IPOBOAUIIOCH 3
3aCTOCYBaHHSIM METO/IiB: MAaTEMaTUYHOI'O MOZEJIIOBAHHS 17151 I06YZ0BU popMasizoBaHoi Mozesti 06podKu
BiZleOJaHMX; METOJiB ONTUMI3allii AJ1s1 HajamTyBaHHs IapaMeTpiB QinbTpalii Ta CTPYKTypHU Kiaacugikaropa;
METO/IiB ri6puaHOi 06pOOKHU 3 MOENHAHHSIM MIXKKaIpPOBOi Pi3HMUIIi, METOZB CTATUCTUYHOrO aHali3y AJig Bepudikarii
cTabisbHOCTI 06pOOKU Ta TOYHOCTI Kacuddikalii; MeTOZiB eKCIIeprMeHTaIbHOTO MOJEJIIOBaHHS y CepeoBULIi
Python. Y pesysbrarti gociimpkeHHsl cpopMOBaHO HAyYKOBi METOAM Ta IPAKTUYHI PillleHHs, a CaMe: METOJ, BUSIBJIEHHS
Ta knacu@ikauii o6'extiB DeltaTrack, sikuii 3abe3nedye MifBUILIEHHS JOCTOBIPHOCTI i CTIIKOCTI pO3Mi3HaBaHHS
00pas3iB Ta [103BOJISIE 3AiMCHIOBATH e(PEeKTUBHY 06POOKY BiIEOTIOTOKY B yMOBaX 3aBajl. 3allpOIIOHOBAHO aallTUBHUM

MexaHi3M BU60py iHpOpMaTHUBHUX PETiOHIB KaJpy 3 3aCTOCYBaHHSIM TEIJIOBOi KAPTU aKTUBHOCTI, 110 3a6e3mnevye



CEJIEKTUBHY KJlacuQiKallilo Ta 3MEHIIEHHS OOUNCIIIOBAJILHOTO HAaBAaHTAaXXEHHS. YIOCKOHAJIEHO METOJ, Ta aJITOPUTM
pO3IIi3HaBaHHs 00'€KTIB y BileONOTOLi IUISIXOM iHTerpalii HelipoMepeskeBUX IIPoLeayp y EOUHY TiOpUIHy
CTPYKTYypy. Po3pobJsieHi MeTogu Ta aJirOpUTMU 3a6€311e4yIoTh IiAIBULLIEHHS CTINKOCTi 0OPOOKY BilleOJaHUX Ta
CIIPYSIOTh 3HIDKEHHIO YYTJIMBOCTI 10 3aBal. ['anmy3b 3acToCcyBaHHS: iHpOpMaliliHi TEeXHOJIOrII, cuCTeMU
KOMITIOTEPHOTO 30PY, BijeocriocTepeskeHHsI, 0G0POHHI Ta LIMBiJIbHI CUCTEMU aHAJIi3y BiZIEONIOTOKIB Y peaJbHOMY
yaci. OTprMaHi pe3yabTaTy MOXKYTb BUKOPUCTOBYBATUCS I1if YaC MPOEKTYBAHHS Ta BIPOBAKEHHS
iHTEJIEKTyaIbHUX CUCTEM BUSBJIEHHS i Kinacudikalii 06'eKTiB, 110 QYHKIIOHYIOTb HA PECYPCHO OOMEKEHUX
IIPUCTPOSIX, @ TAKOXK ITPU CTBOPEHHI BifleOaHAIITUYHUX KOMILJIEKCIB 11711 pOOOTU B YMOBAX 3aBaf] Ta AUHAMIYHOI

3MiHU CIIE€HU.

2. The object of research is the process of detection and classification of nonlinearly varying patterns in a video
stream under complex interference conditions and limited computational resources. The study was conducted
using the following methods: mathematical modeling for constructing a formalized model of video data processing;
optimization methods for tuning filtering parameters and the structure of the classifier; hybrid processing
techniques combining inter-frame difference analysis; statistical analysis methods for verifying processing stability
and classification accuracy; and experimental simulation in the Python environment. As a result of the research,
scientific methods and practical solutions were developed, in particular: the DeltaTrack method for object
detection and classification, which ensures increased reliability and robustness of pattern recognition and enables
efficient video stream processing under interference. An adaptive mechanism for selecting informative frame
regions using an activity heat map is proposed, which provides selective classification and reduces computational
load. The method and algorithm for object recognition in video streams have been improved by integrating neural
network procedures into a unified hybrid structure. The developed methods and algorithms improve the
robustness of video data processing and reduce sensitivity to interference. Field of application: information
technologies, computer vision systems, video surveillance, defense and civil real-time video stream analysis
systems. The obtained results can be used in the design and implementation of intelligent object detection and
classification systems operating on resource-constrained devices, as well as in the development of video-analytic
solutions intended for operation under interference and dynamically changing scenes.
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