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METHOD FOR SELECTING THE LENGTH OF TIME SEGMENTS TO IMPROVE
THE INTERFERENCE ROBUSTNESS OF COMPLEX SIGNAL ENSEMBLES

In modern telecommunication systems, particularly in cognitive radio environments,
improving the interference robustness of signal transmission requires the formation of
complex signal ensembles with controlled correlation and spectral characteristics. One
promising approach is the use of time-domain permutations, which modify the correlation
structure of signals without significantly affecting their energy properties. However, the
effectiveness of such methods strongly depends on the parameters of time-domain
segmentation, particularly the length of the time segments.

In most existing approaches, the segmentation length is predefined or selected empirically,
without considering its influence on the correlation and structural-spectral properties of the
signal ensemble. At the same time, excessively small segments provide stronger attenuation
of mutual correlation between signals but may introduce undesirable spectral distortions.
Conversely, large segmentation lengths preserve the spectral structure of the signals but limit
the ability to reduce correlation relationships within the ensemble.

This study proposes a method for selecting the time-segment length for forming ensembles
of complex signals based on a predictive-optimization approach. The method evaluates the
correlation properties and spectral deviations of the ensemble as functions of the segmentation
parameter and determines the optimal segment length using an integrated objective function.

The proposed algorithm includes stages of time-domain segmentation, permutation of
signal segments, evaluation of correlation characteristics, estimation of spectral deviations,
and optimization of the segmentation parameter using a weighted criterion that balances
correlation reduction and spectral stability.

The scientific novelty of the study lies in the development of a predictive-optimization
mechanism for algorithmic selection of the time-segment length, which ensures coordinated
control of correlation and structural-spectral properties of complex signal ensembles and
improves their interference robustness.

The obtained results confirm that the proposed method enables the algorithmic
determination of an optimal segmentation length that provides a compromise between
correlation attenuation and preservation of spectral characteristics, ensuring improved
stability and efficiency of complex signal ensembles in telecommunication systems.
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METOAOJIOT'TA ONIHIOBAHHA EOEKTUBHOCTI AHCAMBJIIB
PIBHOEHEPTETHYHHUX CKIIAJHUX CUT'HAJIIB Y HAJIINMPOKOCMYTI'OBUX
CUCTEMAX MHOKUHHOT'O JOCTYITY 3 KOAOBUM PO3AIVIEHHAM

Po3BuTOK CcydacHHX TENCKOMYHIKAI[IHHMX CHCTEM XapaKTePH3YEThCS IOCTIHHUM
3pOCTaHHSM BHUMOI' JI0 HPOMYCKHOI 3HaTHOCTI, 3aBaJOCTIMKOCTI Ta e(PEeKTUBHOCTI
BUKOPUCTAHHS PalliouacTOTHOTrO pecypcy. OIHUM 13 IEPCIEKTUBHUX HAIPSMIB 3a0€3MeYeHHS
LIUX BUMOT € BUKOPUCTAHHS HAAIIUPOKOCMYTOBUX CUCTEM MHOKMHHOTO JTIOCTYIY 3 KOJOBUM
PO3IUICHHSM, y SKHUX IIepemaBaHHs 1H(OpMAIIii 3M1HCHIOETHCS 3a TOMOMOTOK aHCaMOJIiB
CKIagHUX curHamiB. EQeKkTuBHICTP (QYHKUIOHYBaHHS TaKWX CHUCTEM 3HAYHOIO MipoIo
BHU3HAUYAETHCS BJIACTHBOCTSAMH CHUTHAJIB, IO 3aCTOCOBYIOTHCS, @ TaKOX XapakTepoM ix
EHEPreTHYHOTO Ta CTPYKTYPHOTO PO3MOALTY B Mexkax aHcamOmo. OcoOIMBOT aKTyaIbHOCTI
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