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2. Method of iterative decoding turbo codes with reduced complexity in telecommunication systems

Pedepar:

1. O6’eKT mOCiIKeHHS - IPOLIeC AEKOAYBaHHS TYPOOKOIiB y TeJIeKOMYyHiKal[illHKMX cucTemax. MeTta JoCliyKeHHs -
3MEHIUIEHHS CKJIAJHOCTi METOJly iTEPaTUBHOTO €KOyBaHHS TYpPOOKO/IB i3 3a0€e311e4YeHHIM 33[1aHOI BipOTiHOCTI
ingopmMalii, 10 nepesaeTsCs, B TEIEKOMYHIKaLiHUX cUCcTeMaxX. METOIM [OCIiIKEeHHS - METOOU TEOPii
IMOBipHOCTE!, KOMOIHATOPUKHU, TEOPii MHOXKMH, TeOopii KOJIyBaHHSI, CTaTUCTUYHO]I Teopii 3B's13Ky i MaTeMaTUYHO]
CTaTUCTUKMU. [IpakTUYHE 3HaY€HHSI OTPMMAHUX Pe3yJIbTaTiB - pO3p00JIeHO IPOrpaMHy peasisallilo METOAY
iTepaTUBHOTO AEKOyBaHHS TYPOOKOiB 3MEHIIEHOI CKJIaIHOCTI, 110 O3BOJISI€ 3MEHIINTU CKIIAHICTb JEeKOMYBaHHS
3aJI€KHO Biff BifHOLIEHHS CUTHAJ /IIyM KaHaiy B 2,0?3,9 pasu i1 3MeHImNUTy 00'eM ram'siTi, HEOOXiTHUH AJ1sI
peasizallii nepeMesKeHHs OCIIiJOBHOCTEN Pi3HOI JOBXUHMU, B 2?5 pasiB [Ipy HE3HAYHOMY 30i/1bIIE€HHI IMOBIPHOCTI
[IOMUJIKY; pO3pO0JIeH] MPaKTUYHI peKOMeHAllii 3 BUKOPHUCTAHHS METOMY iTEPATUBHOTO IE€KOAYBaHHS TyPOOKOIB
3MEHIIEHOI CKJIaTHOCTI B TeJIEKOMYHIKAL[iIHUX CUCTeMaxX; pO3po0JIEeHO aIrOpUTM BUOOPY IapaMeTpiB KoxiB Puna-

CoJsioMOHa IPU BUKOPUCTAHHI TypOOKOIiB y [1OCJIiLOBHUX KACKaIHUX KOJOBUX KOHCTPYKLisX. HaykoBa HOBH3HA



OTPMMAaHUX Pe3yJIbTATIB - OJleP>KaB MOJAbIINI PO3BUTOK METO/, iTEPAaTUBHOTO JEKOAYBAHHS TYPOOKOIIB, 110
BiIpi3HSETHCS Bif, BiZlOMOr0 3aCTOCYBaHHSIM IIpoLieAypy KOMOIHYBaHHS CKJIaIOBUX JeKoIepiB Typbonexkonepa 3
Pi3HMMM aJITOPUTMAMM [IEKOYBaHHS Ta JO3BOJISI€ 3MEHIINTH CKJIAJHICTD JEKOAYBaHHS [PV HE3HAYHOMY
30i1bLIIEHHI MIMOBIPHOCTI IOMWJIKY; OLEP>KaB [IOAAJbIIMI PO3BUTOK METO/L OLIIHKY JIUCIEPCii MyMy KaHay, 10
BiIpi3HsI€TbCA Bifl BilOMUX ypaxyBaHHSIM OLHKU gucrepcii M'SKux pilleHs TypooaeKkoepa Ta 103B0JIsie BBECTU B
TypOOJeKoiep KOHTPOJIb SIKOCTi iTepaTUBHOIO AEKOAYBaHHS 6e3 36i/blIeHHs CKIaJHOCTI arapaTHoi peasnisaliii
TypOOJeKoepa AJ1s1 SMEHIIEHHS CKJIaIHOCTI IeKOIyBaHHSI; BIIEPLIE OTPMMAHO aHAJIITUYHMN BUPa3 [JIs1 OLiHKU
Koe(ilieHTiB KopessiLii M'SIKMX pillleHb iTepaTUBHOrO TypOOJeKOAepa Ha APYrill iTepallii, BUKOPUCTaHHS SIKOTO
IO3BOJISIE MiABUILUTY TOYHICTb OL{HKY BILJIMBY CTPYKTYpHU IlepeMeKyBada Ha e(PeKTHBHICTb iTepaTUBHOTO
IEeKOyBaHHS TYPOOKO/IiB; YL,OCKOHAJIEHO METO, (POPMYBaHHS CTPYKTypHU NIEPEMeKyBaya J1jisl [IEPEMEKEHHS
IIOCJIIOBHOCTEN Pi3HOI JOBXUHM, 110 MiHIMi3ye KOPEJILio M'SIKUX pilleHb TypoomeKonepa 1 Biipi3HIeTbCS Bif
BiZJOMOTO BiICYTHICTIO OOMEXXEeHHs Ha 3HaY€HHS JOBXKWHU I1OCJIiJOBHOCTEH, 1110 IEPEMESKYIOTh, Ta LO3BOJISIE
3MEHIIMTU CKJIAHICTh METOJy iT€paTMBHOTO AEKOyBaHHS TYPOOKOIB 32 PaXyHOK 3MEHIIEHHS 06'eMy ITaM'sTi,
HEeOOXiJIHOrO /171 TepeMeXeHHS [10CIiLOBHOCTEN Pi3HOiI JOBXKUHU. Pe3ysibTaTh AucepTaniiiHoi poboTu peasnizoBaHi
- y HaBYaJIbLHOMY Ipoueci XapKiBcbKoro yHiBepcurety [1oBiTpssHux Cuil; y TphOX HAyKOBO-IOCIIIHUX POOOTaX Ta Ha

BUPOOHUIITBI.

2. Object of research - process of decoding turbo codes in telecommunication systems. The purpose of research -
reduction of complexity of a method of iterative decoding turbo codes with given of the set reliability of the
transmitted information in telecommunication systems. Methods of research - methods of probability theory,
combination theory, the theory of sets, theories of coding, the statistical theory of communication and
mathematical statistics. Practical value of the received results - program realization of a method of iterative
decoding turbo codes the reduced complexity that allows to reduce complexity of decoding depending on the
relation signal /noise of the channel in 2,0?3,9 time is developed and to reduce a memory size necessary for
realization interleaving sequences of various length, in 2?5 time at insignificant increase bit error rate. Practical
recommendations on use of a method of iterative decoding turbo codes the reduced complexity in
telecommunication systems are developed; the algorithm of a choice of parameters of codes of Reed - Solomon is
developed at use turbo codes in concatenated code designs. Scientific novelty of the received results - has
received the further development a method of iterative decoding turbo codes, distinguished from known for
application of procedure combination of a decoders turbo decoders with various algorithms of decoding which
allows to reduce complexity of decoding at insignificant increase in probability bit error rate; has received the
further development a method estimation of a dispersion noise of the channel, distinguished from known for the
account estimation of a dispersion soft decisions turbo decoder which allows to enter in turbo decoder control
quality of iterative decoding without increase complexity of hardware realization turbo decoder for reduction
complexity of decoding; for the first time analytical expression for an estimation correlation of soft decisions
iterative turbo decoder on the second iteration which use allows to increaseaccuracy of an estimation of influence
structure interleaver on efficiency of iterative decoding turbo codes is received; the method formation of structure
interleaver for interleaving sequences of various length for minimizing correlation soft decisions turbo decoder
and distinguished from restriction known for absence on values of length of interleaving sequences which allows
to reduce complexity method of iterative decoding turbo codes due to reduction of the memory size necessary for
interleaving sequences of various length is advanced. Results of dissertation are realized - in educational process
of the Kharkov university of Air Forces, in three research works and on manufacture.
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