JlocmimkeHHsT TIpeICTaBIIsI€ iIHHOBAIIMHY Ti0puaHY Heo-¢a33i cucreMy Ul Kiacuikaiii Bizeo, Mo iHTerpye
OaraToBUMIipHI HeO-(a33i KOMIIOHEHTH 3 PETYJIbOBAHUMHU CHHANITHYHUMH BaraMu Ta CIICHialli3oBaHUMHU (QYHKIIISIMH
HanexxHocTi. [loemHyroun posmupeni Heo-¢a33i Heliponn (ENFN) i neo-dazsi Gmoku (NFU) 3 HenminiiHUMEU
aKTHBalIHHUMHM (QyHKLISIMH Ta BKIIIOYAIOUX po3IInpeHi HeiHiliHI cuHarcu (ENS), cuctemMa BUKOpucTOBYE Heo-(a33i
cucremy BuBeneHHs Takari-CyreHo-Kanra s mMOKpamieHHS anmpoKCHMAamiiHUX MOXIHUBOCTEH TpaaumiiHUX
MoOJIeNen.

Knacudikamis BiZico € CKIAQIHOI 4Yepe3 BEIUKHUN OOCAT JAaHWX Ta IXHIO 3MIHHICTh, OCOOJHMBO 3 PyXOMHUMHU
o0'exTaMu Ta Bapiarii€ro sKocTi Bigeo. TpaaumiiHi MOJEINi CTHKAIOTHCS 3 TPYAHOIIAMH B 00poOIli B peatbHOMY 4Yaci
Ta MiITPUMII TOYHOCTI, [0 BUMArae BJOCKOHAJICHUX METOIB It 3a0e3redeHHs HaiitHo1 poOoTH.

Meroto € po3po0OKa Ta onTHMi3alis TiOpUIHOT Heo-(a33i cucTeMu IS Kiacudikanii BiJeONOTOKIB B peaJIbHOMY
yaci, 30epirato4d BHCOKY TOUHICTh. KOMI'IOTEpHI eKCIIEpUMEHTH NMPOAEMOHCTPYBaH i HamilHICTb, TOCATHYBIIH
BHCOKOI TOYHOCTI Ta BiATYKY. 3alpoINOHOBAHWI aNTOPHTM ONTHMIi3allii, BUKOPUCTOBYIOUH KPHUTEPiH ImepexpecHoi
eHTporii 3 0ne-hot komyBaHHIM Ta afaNTHBHAMH HANANITYBAaHHSAMH O-IIPABHJIA, MOKPAIIXB IIBUAKICTh HABYAHHS Ta
TOYHICTb.

Hosmsna nonsrae B po3po0rii ribpuaHOi Heo-(}a33i CHCTeMH 3 YIOCKOHAICHUME KOMIIOHEHTAMH Ta YHIKaJIbHUM
ANTOPUTMOM OTITUMI3aIlii, o 3abe3rmeuye HaAiiHHICTh Ta €(pEeKTUBHICTD Y CKIIAJIHNX 3aBJaHHAX Kiacu]ikamii Bizgeo.

KirouoBi ciioBa: ribpuaHa Heo-(a33i cucreMa, Kinacudikaris Bizeo, peryiboBaHi CHHANTUYHI Baru, HeJiHiHHI
aKTUBaMiiHI pyHKii, Heo-(}a33i cuctema Takari-Cyreno-Kanra, 00poOka B peaJbHOMY Yaci, alTOPUTM OTITUMI3aIlil

This research introduces an innovative hybrid neo-fuzzy system for video classification, integrating
multidimensional neo-fuzzy components with adjustable synaptic weights and Gaussian membership functions. By
combining extended neo-fuzzy neurons (ENFN) and neo-fuzzy units (NFU) with nonlinear activation functions and
incorporating extended nonlinear synapses (ENS), the system leverages the neuro-fuzzy Takagi-Sugeno-Kang
inference system to enhance traditional models' approximating capabilities.

Video classification is complex due to high data volume and variability, especially with moving objects and
varying video quality. Traditional models struggle with real-time processing and maintaining accuracy, necessitating
advanced techniques for robust performance.

The goal is to develop and optimize a hybrid neo-fuzzy system for real-time video stream classification,
maintaining high accuracy. Computational experiments demonstrated its robustness, achieving high precision and
recall. The proposed optimization algorithm, using cross-entropy learning with one-hot encoding and adaptive é-rule
adjustments, improved learning speed and accuracy.

The novelty lies in developing a hybrid neo-fuzzy system with advanced components and a unique optimization
algorithm, ensuring robustness and efficiency in complex video classification tasks.
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