MinicTepcTBO BHYTPILIHIX CIIpaB Y KpaiHU
Haunionaabna akagemiss HamionaabHol reapaii Ykpainu
HanionanbHa akanemisi Jlep:kaBHOI NPUKOPAOHHOI CaIyK0M Y KpaiHu
iMeni bormana XMeJLHUILKOTO

MinicrepcTBo 000poHN YKpainu
BilicbkoBuii iHCTUTYT TaHKOBHX Bilicbk HanioHAJbHOr0 TeXHIYHOT0 YHIBEpPCUTETY
«XapKiBCbKHMi MOJTITEXHIYHUH iIHCTUTYT»

MiHicTepCcTBO OCBITH | HAYKH YKpaiHH
XapkiBchbKHi HAlliOHAJILHUI YHIBEpPCHTET pafioesIeKTPOHIKH

NURE

XaprisChkii HAUIOHANBHWE yHiBEDCUTET
PARIOENSKTROH K

«3acrocyBaHHsl iHpOpMALIMHUX TEXHOJOT I
y HIATOTOBII TA TiAJIBHOCTI
cuJ1 0e3nexku i 000poHm»

30ipHHK T3 JIOTOBIIeH
MikHapoIHOT HAYKOBO-TIPAKTUYHOI KOH(epeHirii

17 oepe3nsa 2026 poky, m. Xapkie

XapkiB, 2026



3acrocyBaHHs 1H(GOpPMAIIHHUX TEXHOJOTIH y MIATOTOBII Ta MAiSUIBHOCTI cUll Oe3meKu 1
000poHHU : MaTepianu MiKHapoIHOT HayKOBO-IIpaKTU4YHOI KoH(epeHii (17 d6epesns 2026 p.,
M. XapkiB.). — XapkiB : Ham. akag. HT'Y, 2026. — 550 c.

Bunganus MicTuTh Te3uW JomnoBinedl MiKHApoJHOI HAyKOBO-TIPAKTHYHOI KOH(peEepeHIil
«3acTocyBaHHS 1HQOpPMAIITHUX TEXHOJOTIH Yy MiJTOTOBII Ta JIAABHOCTI CHJ O€3MeKH 1
oboponmy, sika BijOynacs 17 6epe3ns 2026 poky B HamionansHid akanemii HarioHanbHOi
rBap/ii Ykpainu (M. XapkiB).

OpranizaTopu KoH(pepeHuii:
Hamionansna akagemis HarionansHoi rBapaii Ykpainu (M. XapkiB);

HamionaneHa akagemis [lep:kaBHOI NpUKOpPAOHHOI ciayx0Ou Ykpainu imeHi bormana
XMEIbHHUIIBKOTO (M. XMEIbHUIIBKUN);

BiiicekoBuil 1HCTUTYT TaHKOBUX BIChbK HalloHaJIBHOrO TEXHIYHOTO YHIBEPCHUTETY
«XapKiBCbKUI MOMITEXHIYHUHA IHCTUTYT» (M. XapKiB);

XapKiBCbKUI HallIOHATBHUN YHIBEPCUTET PaJioCICKTPOHIKH (M. XapKiB).

Mixcnapoona nayxoeo-npaxmuuna kongepenyia 17 depeszns 2026 poxky, m. Xapkie



371

nepeBipKu KOe(iIieHTy OITOBUX TTOMUIIOK.

VYV micyMKy Moka3aHO BHKOpHUCTaHHS KomiB JlabGi juisi kaHally 3 aJIUTUBHUM OUIUM
raycoBuM IryMoM. [liciis nmpoBeeHHs KOMITJIEKCHOT ONTHUMI3allii, BA3HAYEHO, 110 OOMEXEHHS
CHUMBOJIIB 3 BHUCOKHUM CTEIICHEM KPUTHYHO 3MEHITy€ HAKOMUYCHHS IIyMYy, BHKOPHUCTAHHS
PIBHOMIpPHOTO TIOKPUTTS 3MEHINYE JIOKaTbHI TOMHJIKH, BCE€ pa3oM Ja€ 3HHKCHHS
Koe(ilieHTy OITOBUX TOMMJIOK, 3MEHIICHHS TaKoro mapaMerpa $K HaJMIpHICTh Ta
00YHCITIOBAJIbHA CKJIAJHICTh. 3aCTOCYBaHHS PO3TJIIHYTUX METOJIIB Ja€ MOKJIMBICTh HIMPIIOTO
BHUKOPHUCTAHHS 3aBa/IOCTIMKUX KOJIIB Y TEJIEKOMYHIKAI[IHHUX CUCTEMaX.
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METHOD FOR ENTROPY-WEIGHTED UPDATING
OF WEIGHTING COEFFICIENTS IN A GENETIC ALGORITHM
FOR OPTIMIZATION OF COMPLEX SIGNAL ENSEMBLES
IN COGNITIVE TELECOMMUNICATION SYSTEMS

In cognitive telecommunication systems, the efficiency of information transmission largely
depends on the correlation, energy, and structural properties of complex signal ensembles.
The formation of such ensembles requires multi-objective optimization methods capable of
minimizing mutual signal correlation, reducing side-lobe levels, and maintaining structural
balance under dynamic interference conditions.

Traditional genetic optimization algorithms used for such tasks often suffer from
premature convergence, insufficient population diversity, and instability of the search process
when system parameters change. One of the main reasons is the use of fixed weighting
coefficients in multi-objective fitness functions, which reduces the adaptability of the
algorithm to variations in the solution space.

The objective of this study is to develop a method for entropy-weighted updating of
weighting coefficients in a genetic algorithm for optimizing complex signal ensembles in
cognitive telecommunication systems.

The proposed method employs information entropy to adaptively adjust the weighting
coefficients of objective functions during the evolutionary optimization process. The entropy
level reflects the diversity of the population and the balance among optimization criteria.
Based on this value, the weighting coefficients are dynamically updated, allowing the
algorithm to regulate the influence of individual criteria and maintain a balance between
exploration of the search space and exploitation of promising solution regions.

The optimization model considers the key characteristics of complex signal ensembles,
including the mean cross-correlation coefficient, integrated side-lobe level, variance of signal
energy distribution, and the structural uniformity index. The genetic algorithm includes stages
of population initialization, evaluation of objective functions, Pareto-based ranking of
solutions, and application of crossover and mutation operators.
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The scientific novelty of the study lies in the development of an adaptive entropy-weighted
mechanism for updating weighting coefficients in a multi-objective genetic optimization
algorithm, which improves the stability of the evolutionary search process and ensures more
uniform formation of the Pareto front when optimizing complex signal ensembles in cognitive
telecommunication systems.

The proposed method can be applied in the development of dynamic spectrum monitoring
systems, intelligent wireless networks, and other cognitive telecommunication systems
requiring increased interference resistance and efficient spectrum utilization.

YK 004.8:004.942
TwoTtwHuk B. B., Tiotionuk O. O., Ycauos /1. B.

CUEHAPHE MOJIEJTIOBAHHA ® YHKIIIOHYBAHHS KPUTHYHOI
IHO®OPACTPYKTYPU B YMOBAX BOEHHUX 3AI'PO3 HA OCHOBI HEYITKHNX
KOI'HITUBHUX KAPT

3axMILEHICTh JICPKABHOI'O CYBEPEHITETY, TEPUTOPIANbHOI IUIICHOCTI, AEMOKPATHUYHOTO
KOHCTUTYUIHHOTO Jaay Ta IHIIMX HallOHAJbHUX IHTEpECIB YKpaiHM BiJl pealbHUX Ta
MOTCHUIMHMUX 3arpo3 € BAXJIMBUM 3aBJaHHSAM B YMOBAaX HEPIBHOMIPHOTO pPO3MOJITY IO
TepuUTOpii AepkaBu KpuTHuHOI iHPpacTpykTypu (KI), 3 HU3KOIO KUTTEBOBAXKIMBUX (PYHKIIIH
Ta/ab0 TMOCIYT, MOPYIICHHS SIKUX MPHU3BOAUTH JI0 HETATHBHUX HACIIIKIB JJIs HAIIOHATBHOI
Oe3nekn VYkpaiHW, 30KpeMa: YpsAyBaHHS Ta HaJaHHAd HaWBaXJIMBILIMX MyOIIUHUX
(amMiHICTpaTHBHUX) TOCHYT; CcHepro3adesmeueHHs (y TOMY YHCII TOCTAYaHHS TEIUIOBOL
eHeprii); BOJOMOCTaYaHHS Ta BOJOBIJIBEACHHS; MPOAOBOJbYE 3a0C3MCUCHHS; OXOPOHA
310pOB’si; (hapMaleBTUYHA MPOMHUCIOBICTD, BUTOTOBJICHHS BAKIMH, CTajC (PYHKIIOHYBAHHS
6io1aboparopiii; iHoOpMaliiiHI NOCIYyry; €JIeKTPOHHI KOMYyHikKauii; (piHAHCOBI MHOCIYTH;
TPAHCIIOPTHE 3a0e3MeuUcHHs; 000pOHA, JCp)KaBHA O€3MeKa; MPaBOMOPSIOK, 31HCHCHHS
MPaBOCY//is, TPUMAHHA IiJ] BapTO; LUBLIBHUN 3aXHUCT HACCJICHHS Ta TEPUTOPIH, CIyxOu
MOPSITYHKY; KOCMIYHA JTIsUTbHICTh, KOCMIYHI TEXHOJIOT1T Ta TIOCIYTH; XIMiYHA TPOMHCIIOBICTb;
JOCTAHUIIbKA iSUTbHICTb.

3axuct KI, sk omHa 13 ckIagoBUX HalmioHanbHOI Oe3meku YKpaiHu, MICTUTh BHIU
JiSUTBHOCTI, 0 BUKOHYIOTBCS Tepesl ado IMiJ] 9ac CTBOPCHHS, (PYHKIIOHYBAHHS, BITHOBJICHHS
1 peopranizaii 00’ekTiB kputnuHoi iHppacTpykrypu (OKI). Kpim Toro, Bonu crpsiMoBaHi Ha
CBOE€YACHE BUSBJICHHSI, 3aM100ITaHHs 1 HEHUTpasi3allito 3arpo3 0e3meri qux 00’ €KTIB, a TaKOXK
MiHIMI3aLi10 Ta JIKBiJALil0 HACIIAKIB y pa3i iX peaizauii.

OnHuM 3 aKkTyalbHUX HampsMKIB MiABULICHHS edekTuBHOCTI 3abe3neueHHs Oesnexn OKI e
PO3pO0ICHHS a/ICKBAaTHUX MOJEINICH, CMPSIMOBAHMX HA MIJBMUICHHS C(EKTUBHOCTI MPUHHATHX
AQHTUKPHU30BUX PILICHb B yMOBaxX OararOKpUTEpiajJbHOCTI W HEBU3HAYCHOCTI 3a YNpPaBIIiHHS
npoliecamMu 3aro0iraHHsl BAHUKHEHHs Haa3Buuaiiaux curyaiiii (HC) Ha pisaoro poaxy OKIL

Ha cborozsHi oJHUM 3 MEPCNEKTUBHUX METOJIB MIATPUMKHM MPUHHATTS aHTUKPU30BUX
ynpasiiHcbkux pimeHs Ha OKI € meron MopaenroBaHHS MPOIECIB YIPaBIiHHSA Ta OL[IHKA
BIUIUBY Ha CHUCTeMY OO’€KTa BHYTpIIIHIX Ta 30BHILIHIX ()AaKTOpiB, IO BIUIMBAIOTH Ha
BUHMKHEHHS aBapiiHOI cUTYallli, MUISIXOM BUKOPUCTAaHHS HeUITKuX KoTHITHBHUX KapT (HKK).
Tak, B pob6ori [1] po3pobieno koraituBny Monens (ynkiionysanns OKI B ymoBax BIUIUBY
pi3HOTO pody 3arpo3, sKi BigoOpakeHI Ha KOHIENTyalbHIA Moxaeni puc. 1 y BuUrIsadi
30BHIIIHIX CTpUIOK. KitouoBi KOMMOHEHTH cucTeMHu po30uTi Ha Tpu Tpynu. CkiIanosi
MOBCSIKAEHHOTO (DYHKIIIOHYBAaHHSI BpPaxOBYIOTh B3a€MO3B’A3KHM MIK ITOKa3HUKAaMHU pPIiBHS
(iHaHCYBaHHs, PECYpPCHOTO 3a0€3MEeUeHHs, CTAaHOM TEXHOJIOTIYHOTO OOJIagHAHHA, AKICTIO
MPOAYKINI, a TaKoX YHMCENbHICTIO 1 KBamiikamiero nepconany. CkianoBi 30BHINIHIX Ta
BHYTpIMIHIX 3arpo3 00’eXHan pi3HW BUAM PHU3HKIB ((hiHAHCOBI, MPHUPOIHI, TEXHOTEHHI,
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