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Hasga po6oTH (YKp)

Po3po6ka anroputmy po6oTu Typ6GO-KOJeKa Ta BIIPOBAIpKEHHSI IPOrpaMHOro 3abesrnedyeHHs sl nepefaBaHHs iHdopmaril y

KOMII'IOTEPHUX CUCTEMAX Pi3HOTO (PYHKIIOHATBHOTO IIPU3HAYEHHSI.

Ha3zBa po6oTH (aHTJI)

Algorithm development for the turbo-codec and software implementation for the information transmission in the computer
systems of different functional purposes.

Pedepar (ykp)

O6'eKTOM JOCTiIXKEHHS € Ipoliec 3abe3neyeHHs HeobXigHoi JOCTOBIpHOCTI iH(opmalii 3i 3HIDKEHHSIM CKJIQIHOCTI peasisaiii
aNropuTMiB JekonyBaHHs Typ6o-koza (TK) y kaHazmax nepefaBaHHS [AAHUX PO3NOJIIEHUWX KOMII'IOTEPHUX CHUCTEM Pi3HOTO
(pyHKIiOHANBHOTO TpPU3HAYEHHS. METOI POOOTH € 3HMKEHHSI OOYMCIIIOBAJIbHOI CKJIAJHOCTI Ta MiIBUIIEHHS JOCTOBIPHOCTI
nepegaHoi iHpopMalii IUISIXOM YIOCKOHAJIEHHs! MAaTEMAaTUYHUX aJIrOpUTMiB poboTy KackagHoi TK KOHCTpyKii y posnopineHux
KOMII'IOTEpPHUX CHUCTEMax Pi3HOTro (PYHKLIOHAJIBHOTO IPU3HAYEHHS. Y pOOOTI BMKOPUCTAaHO METOAM Teopii MMOBIpHOCTI Ta
MaTeMaTU4YHOI CTaTUCTUKY, Teopii iHpopmarlii i komyBaHHs, Teopii rpadiB, aHANMITUYHI METOOM NOCIIIKEHHS MaTeMaTUYHUX
Mopesiel, iMiTalliiHe MOJI€/IIOBaHHSI Ta €KCIIEPMMEHTa/IbHE JOCIiIKEHHS! ONUCYBAaHUX KOJiB. OOpO6IEHHS! eKCIIEPUMEHTAIBHUX
JIAaHMX BUKOHYBaJIX 3a JIONIOMOrOI0 MakeTiB mporpam MatLab R2013a 8.01; MathCad 14.0; Microsoft Excel. TeopeTuuHi peayibTaTtu
MOJIAraloTh B pO3po61li HOBUX MaTeMaTUYHUX MoJesiell Typ6o-Kogaeka Ta anroputmis po6otu TK cuctemu. IIpakTruyHe 3HaYEHHS
OJlepKaHMX PEe3yJIbTATIiB MOJIAra€e B TOMY, 10 OTPMMAaHi pe3ysibTaTh MOXYTb OYTU BUKOPHUCTAHI SIK OCHOBA iH)KE€HEPHUX METOJIUK,
SIKi 1O3BOJISIOTH MiJBUIUTY JLOCTOBIPHICTh NlepefaBaHHs iHpopMallii Ta 3HU3UTH CKIIQAHICTh peasizallii aJlropuTMIB AeKOLyBaHHS
TK 6€e3 BTpaTu SIKOCTi EKOAYBaHHS B PO3IIOAIIEHUX KOMII'TIOTEPHUX CUCTEMAax Pi3HOTO PYHKI[iOHAIBHOIO MPU3HAY€HHS. Y poboTi
OTpYMaHi pe3ysbTaTH, SIKi MAlIOTh IPAKTUYHY LiHHICTB, a came: 1. Po3pobiieHo rporpamHe 3abe3neyeHHs B cepenosuii MatLab
R2013a 8.01 pys 3a6e3neyeHHs IOTPIGHOI foCTOBipHOCTI iHpopMaliii Tpy neBHOMY piBHI cuUrHain / MyM y KaHajax NepefaBaHHS
IaHuX i MOJaJbLIOTO OLJHIOBAaHHS NMOBIpHICHO-€HEpPreTUYHUX XapakTepucTtuk TK 3 BUKOpPUCTAHHSIM Pi3HUX aJTOPUTMIB
nexkonyBanHs TK. HoBu3Ha ofep>kaHUX pe3ysbTaTiB MOJISATa€e B MOJANBbIIOMY PO3BUTKY TEOPETUYHUX 3acaf 3aBafgocTinikux TK, mo
3a6e3neynsio MifBUIIEHHS AOCTOBIpHOCTI iHdoOpManii Mpu 3HMKEHHI CKIQJHOCTI peasyisanii asroputMmiB JexkomyBaHHS: 1.
MopudikoBano anroputm log-MAP 3 BHUKOPHCTaHHSM po3po6sieHOi Kopekrtyiodoi ¢yHkuil (PL-log-MAP), mo mo3Bossie
HiABUIIATH NOCTOBIPHICTh NepeaaBaHHs iH(popMallii MOPIBHSIHO 3 IHMKMMU BiTOMMMU ajnroputMamu gexkonyBanHs TK, mocsraroun
noka3HukiB BER log-MAP (nokasuuk RMSE = 0,0047, a xoedinieHT kopensauii r = 0,9865). 2. Po3po67€HO CTPYKTypHY CXEMY
kogeka TK, gxa Ha BiAMiHy Bifl iCHyIOUMX BUMKODHCTOBYE pO3po6ieHMH anroputm PL-log-MAP, mo nae 3MOry miIBUIINTH
JIOCTOBIDHICTb NepefaBaHHs iHpoOpMalii Ta 3HM3UTM CKJIAOHICTh peanisanii amroputmiB gexomyBaHHd TK 6e3 BTpaTu SIKOCTi
JexkonyBaHHS. EQeKTUBHICTb BIPOBAIKEHHS Y TOMY, WO PE3yJbTaTH POOOTU MPAKTUYHO peasni3oBaHi y ¢opmi IMporpamHoOro
3a6e3Me4YeHHs, SIKe JOIOMarae poO3B'SI3aTU aKTyasbHi MPOOGJEMHU: peasisallilo po3po6JeHUX OOYMC/IOBATIBHUX MPOLENYp IS
poboTH 3 Typ6O-KOJOM B TEXHilli, GOpMYyBaHHS Ta NpUIMAaHHS AAHOTO KOJA 3 BUKOPUCTAHHSIM OOUYMCJIIOBAJIBHOI MOTYXHOCTI
TEeXHIYHUX MPUCTPOIB, a TaKOX AOCHiIKEHHS MMOBIPHICHO-€HEePreTUYHUX XapaKTEPUCTHK Ipoliecy nepefaBaHHs iHdopmariii.
BuxopuctoByBaTH pO3pOoO6KYy MOXKHA Ha PMHKAxX KOMITIOTEDHUX CUCTEM OOpPOOJIIOBaHHS Ta MepefaBaHHs iHQopMalii pizHOro

(pyHKILIOHATIBHOTO MPU3HAYEHHSL.
Pedepar (aHrI)

The research object is the process of providing the necessary information reliability with decreased complexity implementation
of turbo-code (TC) decoding algorithms in the data channels of distributed computer systems of different functional purposes.
The aim is to reduce computational complexity and improve the reliability of the transmitted information by improving math
algorithms of cascade TC construction for distributed computer systems of different functional purposes. Have been used the
methods of probability theory and mathematical statistics, information theory and coding, graph theory, analytical research
methods for mathematical models, simulation and experimental study of described codes. Experimental data processing was
performed by using package of programs MatLab R2013a 8.01; MathCad 14.0; Microsoft Excel. The theoretical results are in



developing new mathematical models of turbo codec and algorithms for working with turbo-code system. The practical
significance of the results is that the results can be used as a basis for engineering techniques that will improve the reliability of
information transmission and reduce implementation complexity for TC decoding algorithms without losing decoding quality in
distributed computer systems of different functional purposes. Have been received the results that have practical value, namely:
1. Have been design the software in the environment MatLab R2013a 8.01 for the required reliability accuracy of the information
with a certain level of signal / noise in the channel data and subsequent assessment of probabilistic-power characteristics of TC
using different decoding algorithms. The novelty of the results is the further development of theoretical principles of error
correcting TC, which provided increase information reliability while reducing complexity of decoding algorithms
implementation: 1. Have been modified the algorithm log-MAP with the usage of the developed correction function (PL-log-
MAP), which improves the reliability of information transmission compared with other known TC decoding algorithms, achieving
BER performance of log-MAP (indicator RMSE = 0,0047, and the correlation coefficient r = 0,9865). 2. Have been design the
block diagram of the TC codec that unlike existing algorithm uses PL-log-MAP, which allows to increase the reliability of
information transmission and reduce implementation complexity of TC decoding algorithms without losing decoding quality.
The effectiveness of the implementation is that the results of this work are practically implemented as the software, that helps
to solve some actual problems, such as the implementation of the developed computational procedures for working with the TC
in technics, forming and acceptance for this code with the usage of the computing power of the technical devices and also the
research of the probabilistic and energetic characteristics of the information transmission process. The development is use for
the markets of computer systems for processing and transmission different information.
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