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M1JBUILEHHIO €()eKTUBHOCTI BUKOPUCTAHHS Pal04acCTOTHOTO peCcypcey.

Takum  49uHOM, 3aCTOCYBaHHSl ~ y3araJlbHEHHX  XapaKTEepPUCTHK  aHCaMOIliB
PI3HOEHEPTETUYHUX CUTHANIIB JO3BOJIIE DO3IIUPUTA MOXKJIMBOCTI aHaNi3y CHUTHATIB Yy
CHUCTEMax MHOXMHHOTO JOCTYIy Ta 3a0e3nedye OUIbIl TOBHE BpaxyBaHHS (PAKTOPIB, IO
BU3HAYal0Th €(EKTUBHICTh (PYHKI[IOHYBAaHHS CyYaCHHX TEJIEKOMYHIKAIlIHHMX CHCTEM.
OTpuMaHi pe3ynbTaTh MOXYTh OyTH BUKOPHCTaHI MiJ 4ac po3poOJeHHS Ta BJOCKOHAJIECHHS
CHCTEM HaJIIMPOKOCMYTOBOTO 3B’ 3Ky 3 KOJOBUM PO3/iIICHHIM KaHATIB.
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OIITUMIBAIIIA 3ABAJTOCTIMKHUX KOJIIB JIABI
IS KAHAJTY 3 AAIMTUBHUM BIJIUM I'AYCOBUM IIIYMOM

B peanbhnx ymoBax mpuiioM JBIHKOBMX CHMBOJIIB 3aBX/IM BiIOYBA€THCS 3 MOMUIIKAMH, KOJIH
3aMicTh CUMBOJY «1» mpuitmaeTbest cuMBOI «0» 1 HaBnaku. [ToMUIIKM MOXXYTh BUHMKATH Yepe3
3aBaJiy, IO JIOTh Y KaHAIi 3B’s3KY, 3MIHM Y Yaci XapaKTEpPHUCTHK Tepeaadi KaHay, 3HYDKCHHS
piBHS mepeniayi, HeCTabIIBHOCTI XapaKTEPUCTUK KaHany 1 T. iH. st 60poThOM 13 3aBajgamMu B
CHCTEMax TMEpeJaBaHHs JAHUX 3aCTOCOBYEThCS 3aBAJIOCTIHKE KOAYyBaHHA. BoOHO 103BOIsIE
3IACHUTH 3aXHUCT JAHWUX B Mam’siTi 00YHMCITIOBAJIBHOTO MPUCTPOIO, HAKOMMUYYBavax iHGopmallii.
ToMy, MOXJIMBOCTI MiJBUIICHHS 3aBaJIOCTIMKOCTI TiepeAaBaHHs iHdopMallli KaHajgamMu 3
3aBaJiaMH, 32 PaXyHOK BUKOPHCTaHHS KOPEKTYBAJIbHUX KOMIB, OOYMOBIIOIOTh IXHE IIIUPOKE
3aCTOCYBaHHSI B TEJICKOMYHIKALIHHUX CHCTEMaX Pi3HOTO nmpu3HadeHHs [ 1,2].

Komu JIa6i Oynu po3poliieHi amsi KaHAIIB CTHPaHHS 1 3a0€3MCUCHHST HAJIMHOTO MepeaaBaHHsI
naHuX. OcoONMBICTIO JaHUX KOJIB € BHUKOPUCTAHHS CHELIATFHOTO 3aKOHY PpO3MOJLTY
IMOBIDHOCTEH, Ha OCHOBI SKOTO (DOPMYIOTBCSI KOIOBI CHMBOJH. bByno mpoaHasi3oBaHO
MOJKJIMBICTh aJIamlTallii KOJiB HAa OCHOBI mepeTBopeHHs Jlali s kaHanmy 3 aIuTUBHUM OLTAM
rayCcoBUM ITyMOM. Po3mistHyTO OCHOBHI npobiemu KiacuyHux KomiB Jla0i mis maHoro kaHary, a
came BiJICYTHICTb ONTUMI3allii i/ CHiBBIIHOIICHHS CUTHAJ/IITYM, HAIJTUIIIKOBICTh TIPY HU3HKOMY
CHIBBIAHOIIEHH1 CUTHAJI/TITYM, Hee(hEeKTUBHICTb CTPYKTYypH rpada [3].

Bbyno Oinbm meTanbHO MIPENCTaBICHO OCOOIMBOCTI Mporecy onTuMmizaiii komais Jladi s
MOJENi KaHally 3 aJAUTUBHUM OLTUM TayCOBHM IIyMOM. 3alpONOHOBAaHO Yy3arajibHEHH
ITOPUTM ONTHMI3allii 3aBagocTiikux koiB JIabi 1 KaHamy 3 alMTUBHUM OLTUM TayCOBUM
IIYMOM, SIKUH BKIIIOUa€ B ceO€ OI[IHKY CIIBBIIHOIIEHHS CUTHAJ/IITYM, 0OMEXEeHHSI CUMBOJIIB 3
BHCOKHM CTENICHEM, 3a0e3INeUYCeHHS PIBHOMIPHOTO IOKPUTTS, TIPOBEACHHS YHCEIHHOI
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nepeBipKu KOe(iIieHTy OITOBUX TTOMUIIOK.

VYV micyMKy Moka3aHO BHKOPHUCTaHHS KomiB JlabGi juisi kaHally 3 aJIUTUBHUM OUIUM
raycoBuM IryMoM. [licis nmpoBeeHHs KOMITJIEKCHOT ONTHUMI3allii, BU3HAYEHO, 110 OOMEXEHHS
CHUMBOJIIB 3 BHUCOKHUM CTEIICHEM KPUTHYHO 3MEHITy€ HAKOMHUYCHHS [IyMYy, BHKOPHUCTAHHS
PIBHOMIpPHOTO TIOKPUTTS 3MEHINYE JIOKaTbHI TOMHUJIKH, BCE pa3oM Ja€ 3HHKCHHS
Koe(ilieHTy OITOBUX TIOMMHJIOK, 3MEHIICHHS TaKoro mapaMerpa $K HaJMIpHICTh Ta
00YHCITIOBAJIbHA CKJIAJHICTh. 3aCTOCYBaHHS PO3TIISHYTUX METO/IIB A€ MOKJIMBICTh HIMPIIOTO
BHUKOPHUCTAHHS 3aBa/IOCTIMKUX KOJIIB Y TEJIEKOMYHIKAI[IHHUX CUCTEMaX.

Cnucox BUKOPHUCTAHUX JIexKepelt

1. banker B.JI. 3aBagocTiiike KOAYBaHHS B TEJIEKOMYHIKAI[IHHUX CHUCTEMaX: HaB4. MOcCi0. 3
BuBueHHS Monyns 4 nucuurutinu TE3 / B.JIL. banker, [1.B. IBamenko, M.O. Iimenko. — Opeca:
OHA3 im. O. C. Ilomnoga, 2011. — 100 c.

2. Jiguang He. Distributed LT Codes with Improved Error Floor Performance / Jiguang He,
Igbal Hussain, Yong Li, Markku Juntti, Tad Matsumoto// IEEE Access -2018 - Vol. 4 -
PP(99): 1-9

3. Kharel A. On the Performance of LT Codes over BIAWGN Channel/A. Kharel, L. Cao
/I Conference: International Conference on Computer, Information and Telecommunication
Systems (CITS) 2016.

Tulenko L., Indyk S.

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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