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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 28.21

Tema gucepranii:

1. 3aBapmocTilike neKoAyBaHHS TYpOO-KOIiB Y PO3NOJiEHUX KOMITIOTEPHUX CUCTEMAxX

2. Error-correction decoding of turbo-codes in distributed computer systems

Pedepar:

1. O6'eKTOM [OCIIIKEHHS € TIPOLieC OOMiHY JaHUMU i3 3abe3ne4eHHsIM HeoOXiiHOiI BipOorifHOCTI lepeiaBaHHs
IAHUX JJ1s1 PO3NOJiIEHUX KOMIT'IOTEPHUX CUCTEM. [IpeMeToM JOCIiIKEHHS € METOAU Ta 3aCO0M 1€KOyBaHHS
Typ60-KoziB. MeTomo nuceprauiiiHOi poOOTH € MigBUINEHHS BipOriIHOCTI TepesaBaHHs JaHUX i 3BMeHIIeHHS

004K CII0BAIbHOI CKIIAIHOCTI JeKONyBaHHS aHUX LJISIXOM yIOCKOHaJIeHHS KaCKalHOI Typ60-KOJ0BOi KOHCTPYKLi
y PO3IOJiNIeHNX KOMII'IOTEPHUX CUCTEMAX Pi3HOTO (PYHKILIIOHAJIbHOTO NPU3HAYEHHs. MeTou AOCIiIPKEHb: METOIU
Teopii IMOBIPHOCTI Ta MaTEMAaTUYHOI CTAaTUCTUKHU, TeOPii iHpopMallii i KomyBaHHS, Teopii anpokcumalii QyHKIiH;
AQHAJIITUYHI METOIU NOCTII)KEHHSI MaTeMAaTUUHUX MOJIeJiel; iMiTalliliHe MOZIeIIOBAaHHS Ta eKCIIePUMEHTAJIbHE
nocriigxeHHs. TeopeTUyHi pe3yabTaTy: BIEpIle 3allpOIIOHOBAHO MaTEMATUYHY MOJleJb TypOo-AeKoAepa,
0COOJIMBICTIO SIKOI € BUKOPUCTAHHS CIIPOILIEHOI0 PO3PAaxyHKY METPHK Ta allOCTEPiOPHUX 3HAYEHD; BIIEPILE
OTPUMAaHO aHaJIITUYHI BUPa3H [JIs OLIIHKYU CKJIAAHOCTI po60TU Typ6o-Aerogepa (MeToau nekonysanas SOVA, Bi-

SOVA, PL-log-MAP) 3 ypaxyBaHHSIM KiJIbKOCTi KOMIPOK I1aM'sITi Ta CUMBOJIIB 3 BUXO[ly KOZI€pa; 3aIIPOIIOHOBAHO



BUKOPUCTAHHS HOBOI (OpMU KOMIIEHCYI040i PyHKIi y cknazni morapudma SJkobiaHa B MaTeMaTUYHI Mogei
Typ6O-IeKozepa, 10 LO3BOJISIE 3MEHIINTH 00YKCIIIOBaJIbHY CKIIAIHICTh Typ60-IeKoLyBaHHS; MO (IKOBAaHO METO],
IexkonysaHHs log-MAP Ha eTani 064KMCI€eHHSI METPUK Ta allOCTEPIOPHUX pillleHb 3 BUXOLY AEKOIepa, 10 J03BOJISE
MigBUIIUTY BipOTiAHICTh I€pefaBaHHs JaHUX [TOPiBHSIHO 3 iHIIMMU iCHYIOUMMU METOJaMU TypOO-IeKOIyBaHHS;
OTPMMAB NOJAJbUINI PO3BUTOK METOJ], BUBHAYEHHS O0YMCIIIOBANIbHOI CKIaHOCTI Typ6O-1€KOAyBaHHS,
OCOOJIMBICTIO SIKOTO € KOMILJIEKCHE BpaXyBaHHSI eJleMeHTapHUX ollepalliil, siKi peanisyloTbcsl B fekonepi. [IpakTuyHi
Pe3yJbTaTU: PO3POOIEHO KOMILJIEKC IIPOIPAMHUX i allapaTHUX 3ac00iB, SIKi JO3BOJISIOTH MiABUIIUTH BipOTiHICTh
nepefaBaHHs JAHUX Ta 3HU3UTU OOUMCIIIOBAJIbHY CKIIQAHICTh METOJB TypOO-[eKOAyBaHHs 6€3 3HaYHOI BTpaTU
€(PeKTUBHOCTI I€KOJyBaHHS JaHUX Y PO3IOAiIEHNX KOMIT'IOTEPHUX cucTeMax. CTyIiHb BIIPOBA/IKEHHS: PE3yJIbTaTU
IociineHb 0ynu BukopucTtati y po6orti ITIT "TBA-Cepsic”, TOB "Mennunuii neHTp "AjpTaMe[iika mioc”,
BiHHMIIBKOTO HaL[iOHAJILHOTO MEIUYHOTO Ta TEXHIYHOro yHiBepcureTiB. Cpepa (ranysb) BUKOPHUCTAHHSL:
iH(popMaLifIHO-KOMYHIKalliliHi TEXHOJIOTII.

2. The research object is the process of communicating with the provision of the necessary reliability of data
transmission for distributed computer systems. The research subject is methods and tools for turbo-codes
decoding. The research aim is to increase the reliability of the data transmission and to reduce the computational
complexity of decoding by improving the cascade turbo-code design in distributed computer systems of different
functional purposes. Methods: methods of the probability theory and mathematical statistics, information theory
and coding, approximation theory; analytical methods for the mathematical models research; simulation and
experimental research. The theoretical results: for the first time has been developed turbo-decoder mathematical
model with the simplified metrics and a posteriori values calculations; for the first time have been obtained
analytical expressions for turbo-decoder computational complexity evaluation (SOVA, Bi-SOVA, PL-log-MAP
decoding methods) with considering the number of encoder memory cells and symbols from the output of the
encoder; has been proposed the new form of compensation function in the Jacobian logarithm in the turbo-
decoder mathematical model, that allows to reduce the turbo-decoding computational complexity; has been
modified log-MAP decoding method on the stage of metric and a posteriori decisions computations, that allows to
increase the reliability of transmitting data comparatively with other existing turbo-decoding methods; has been
further developed method for determining the computational complexity of the turbo-decoding with taking into
account all elementary operations, which are implemented in the turbo-decoder. Practical results: have been
developed a set of software and hardware tools to increase the reliability of transmitted data and to reduce the
computational complexity of turbo-decoding methods without significant loss of decoding data efficiency in
distributed computer systems. Degree of implementation: research results have been used in the working process
of PE "TVA-Service" LLC "Medical Center "Altamedika plus", Vinnitsia National Medical and Technical Universities.
Sphere (industry) of use: information and communication technologies.
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