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2. Information technology for increasing the reliability of information transmission based on cascading

constructions of correction codes

Pedepat/anoranis:

1. O6’exTOM [IOCTiI>KEHHS ¥ IcepTallii € — mpoliecy KoAyBaHHs Ta M0Jajbioi 06poodKy iHPopMaLifHUX ITOTOKIB y
0€e3MIpOBOIOBUX KaHaJIaX 3B's13Ky. MeTOI0 JMcepTaliiiHOi poOOTH € MifBUIeHHS e(PEeKTUBHOCTI (PYHKLIOHYBAaHHS
6e3MpOBOIOBUX CUCTEM Iepeadi JaHUX B yMOBAax BIUIUBY 3aBaf, LIISIXOM pO3POOJIEHHSI METOIiB CTPYKTYPHOI
ajanTarnii KoJloBUX KOHCTPYKIiH i3 BUKOPUCTAaHHSIM TEXHOJIOTIN HEUPOHHUX MepexX. MeTonu NocimpKeHHs. s
IOCSITHEHH4 1iizielt 6yJiv 3aCTOCOBaHi HACTYIIHI METOAU: IIPU CTBOPEHHI MeTOy KOpPeKIiii mapaMeTpiB
JlorapuMivHUX BiJHOIIEHDb (PYHKLiN IPaBAONOAIO6HOCTI feKoaepiB Typ6o KOJa 3 BAKOPUCTAaHHIM HEPOHHUX
MEpEX — AJITOPUTMU TE€OPii CUCTEM yIIPaBJIiHHS, 3aBaJOCTIMKOr0 KOLyBaHHS, CUCTEM aJAlITUBHOTO YIIPABJIiHHS,

imiTanifiHOro MO eJBaHHS, IITYYHOTO iHTEJIEKTY; 1711 PO3POOKK METOY CTPYKTYPHOI afanTanii Typ6o KoaiB Ta



LDPC-KkofiB 32 paXyHOK BUKOPMCTaHHS rpad0BOi HEPOHHOI MepeXi — MeTOAM ONTUMI3alii, MeTonu Teopii
yIIPaBJliHHS, iMITAllilHOrO MOJIE/IIOBAHHS, MAaTEMAaTUYHUI arlapaT NMOBIPHOCTI, CTATUCTUKHU, TEOPii KOPETYI0YOTO
KOJlyBaHHsI, Teopii nepenadvi Ta o6poOku iHPpopmaliii, MTy4YHOro iHTEJEeKTY; IPX CTBOPEHHI METOLLy BUOOPY MHOXXUH
KOJIOBUX KOHCTPYKILiH, 110 3aCHOBaHi Ha IEKOAYBaHHI 32 MAaKCMMYMOM aroCcTEPiOPHOI UMOBIPHOCTI, ITPY BIIXBI
IyMiB Ta HABMMCHUX 3aBaJ, — TEOPil iMITaLliIMHOTO MOJIEJIIOBAHHS, TEOPil IMOBIPHOCTI, MATEMATUYHOI CTATUCTUKY,
BUIIPaBJISIIOYOr0 KOJyBaHHsI, Teopii nepenayvi indpopmauii. HaykoBa HOBU3HAa OCHOBHUX Pe3yJbTaTiB AUCEPTALLi:
BIIEplIE [IPeLICTaBJI€HO METOJ, KOPEKILii mapaMeTpiB jjorapupMidyHuX BilHOLIEHb PYHKLiN TPaBIONOLiOHOCTI
IleKOZEPiB TypOO KOJa 3 BUKOPUCTAHHSIM HEMPOHHUX MEPEK; BIleplIe 3aIIPOIIOHOBAHO METOJ, CTPYKTYPHOI
apanTanii Typ6o xozis Ta LDPC-koziB 32 paxyHOK BUKOPUCTaHHS IpadoBoi HEHPOHHOI Mepexi, 110 JO3BOJISIE
OTPUMAaTH €HEePreTUYHUII BUIpall KOJyBaHHsI, IPX BUKOPUCTaHHI napasnesbHoro 3'egHaHHs PC3K B cTpykrypi Typ60
KOJly BUTpaul KogyBaHHS cTaHoBUTh 0,6-0,85 nb nopiBHsHO 3 BUnagxom 3acrocyBanHsi LDPC-kogiB, y BUIagxy
nocJligoBHoro 3'engHanHsl PC3K B cTpykTypi Typ60 Kony — 0,3-0,4 15 nopiBHSIHO 3 BUNIaIKOM 3acTocyBaHHs1 LDPC-
KOJiB 117151 Pi3HOI KiJIbKOCTIi 6iT B 6J1011i; BLOCKOHaJIEHO METOJ, BUDOPY MHOKVH KOZOBUX KOHCTPYKLiH 117151
IVICKPETHO-HEIIEPEPBHOr0 KaHajy i3 MIMOBIpHICHUMU KOJIaMU. 3aCTOCYBaHHSI OTPMMAaHUX KOJOBUX KOHCTPYKLIiN
nano eHepretudHuii Burpam 0,25-1,25 n1b npy 0AHAKOBIl IPOMYCKHiI 3aTHOCTI IIPY BILJIUBI Pi3HUX BUJIIB
HaBMUCHUX 3aBa],. [IpakTUYHE BUKOPUCTAHHS PE3yJIbTaTiB JUCEPTALIMHOTrO NOCIIIKEHHS Aa€ 3MOTY: 3IilICHIOBATH
MOJeJIIOBaHHSI, BUOIp 10YaTKOBUX HaJAlITyBaHb i NapaMeTpUyHe HaJallTyBaHHS KOJlepiB Ta JeKOoepiB BiAOBigHO
IO XapaKTEPUCTUK 3aBaJOBOTO CEPENOBUILA TTif] YaC po3po6eHHs I CTBOPEHHS 6€3IIPOBOIOBUX 3aCO0iB nepemayi
IAHVX; BUKOHYBaTH OLiHIOBAaHHS CTaHYy KaHaJIiB 3B'A3Ky 1711 3abe3redyeHHs] HeoOXiHOI OCTOBIpHOCTI IepesaBaHHs
indopmarii B ymoBax cKIaHOI 3aBaloBOI 00CTaHOBKY; AOCTaTy 3alaHUX [TIOKa3HUKIB JOCTOBIPHOCTI IlepeaBaHHs
iHopmalii I1sIXOM 3aCTOCYBaHHSI METO/IB CTPYKTYPHOI afamnTallii 3aBafJOCTiIKOTr0 KOJyBaHHsI; CKOPOUyBaTU
TPYAOMICTKICTb, TPMBAJIICTh i BAPTICTb MPOEKTYBAHHS Ta PO3POOJIEHHS aJalTUBHUX 6€3[IPOBOJOBUX 3aCO0iB

nepepayvi jaHux. PesysnbraTu po6otu BripoBagkeHi B TOB «IHdopmauiiizi cuctemu 3axucty» i B TOB HIKC.

2. The object of research in the dissertation is the processes of coding and further processing of information flows
in wireless communication channels. The purpose of the dissertation is to increase the efficiency of the
functioning of wireless data transmission systems under interference by developing methods for structural
adaptation of code structures using neural network technologies. Research methods. To achieve the goals, the
following methods were used: when creating a method for correcting the parameters of logarithmic ratios of the
likelihood functions of turbo code decoders using neural networks - algorithms from the theory of control
systems, noise-resistant coding, adaptive control systems, simulation modeling, artificial intelligence; for
developing a method for structural adaptation of turbo codes and LDPC codes using a graph neural network -
optimization methods, methods of control theory, simulation modeling, mathematical apparatus of probability,
statistics, theory of corrective coding, theory of information transmission and processing, artificial intelligence;
when creating a method for selecting sets of code structures based on decoding by maximum posterior
probability, under the influence of noise and intentional interference - the theory of simulation modeling,
probability theory, mathematical statistics, corrective coding, information transmission theory. Scientific novelty
of the main results of the dissertation: for the first time, a method for correcting the parameters of logarithmic
ratios of the likelihood functions of turbo code decoders using neural networks was presented; for the first time, a
method for structural adaptation of turbo codes and LDPC codes was proposed using a graph neural network,
which allows obtaining an energy gain in coding, when using a parallel connection of RSZK in the structure of the
turbo code, the coding gain is 0.6-0.85 dB compared to the case of using LDPC codes, in the case of serial
connection of RSZK in the structure of the turbo code - 0.3-0.4 dB compared to the case of using LDPC codes for a
different number of bits in the block; The method of selecting sets of code structures for a discrete-continuous
channel with probabilistic codes has been improved. The use of the obtained code structures gave an energy gain
of 0.25-1.25 dB at the same bandwidth under the influence of various types of intentional interference. The
practical use of the results of the dissertation research allows: to carry out modeling, selection of initial settings
and parametric tuning of encoders and decoders in accordance with the characteristics of the interference
environment during the development and creation of wireless data transmission facilities; to assess the state of



communication channels to ensure the required reliability of information transmission in a complex interference
environment; to achieve the specified indicators of information transmission reliability by applying methods of
structural adaptation of noise-resistant coding; to reduce the complexity, duration and cost of designing and
developing adaptive wireless data transmission facilities. The results of the work have been implemented in LLC
"Information Protection Systems" and LLC NIKS.
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