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PA3PABOTKA AITTOPUTMA OEKOAUPOBAHUA HA OCHOBE MHOIONMOPOIroBOIro AEKOOEPA
JImurpuesa T.A.', 3onorapes B.B.2

'r. Pa3ansb, Psi3anckas roCyAapCTBEHHAs paJUOTEXHUYECKUH YHUBEPCUTET,
’r. Mocksa, WHcTtutyT KocMudeckux uccienosanuii PAH

IMpu nepenaye mudpoBHIX AAHHBIX MO KaHALY € IIYMOM BCETAA CYIIECTBYET BEPOSTHOCTH TOTO, YTO IPHHSTHIE
JaHHble OynyT copepkath omuOKu. [ToMexoycToiurBoe KOJAMPOBAHUE [TOMOTAET PELINTh 3Ty NMpolieMy, CHU3UB
ypoBeHb OIMOOK A0 npuemieMoro. OCHOBHOW 3ajadell OMEXOyCTOHYMBOTO KOJIUPOBAHMS SBISIETCS peEleHUE
rpo0ieMbl 00ecreYeHusI BHICOKOH JIOCTOBEPHOCTH IepellaBaeMbIX JIaHHBIX 3a CYET NMPHUMEHEHUs YCTPOMCTB KOIM-
POBaHMS/IEKOANPOBAHUS B COCTaBE CUCTEMBI Iepenadyn udpoBol nH(pOpMaIyy, peacTaBIeHHoN Ha puc. 1.
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Puc. 1. Cxema cucremsl nepegadd nupoBoi HHGOpMALIUU

B Hacrosiee Bpemst CylIeCTBYeT MHOXKECTBO Pa3JIMUHbIX METOJ0B KoppeKiuu omnOok [1]. Cpean HUX MOKHO
BBIJICIUTH MHOTOIIOPOTOBBIN AeKoAep [2], pelieHus: KOTOPOro CTPEMSTCS K PELICHUIO ONTUMAIBHOTO JeKoepa, pH
3TOM CJIOXHOCTH €T0 BBINOJIHEHUS JIMHEWMHO 3aBUCHUT OT JUIMHBI KoJa. B nokmane paccmarpuBaercsi anropuTM CHHU-
JKEHUSI YPOBHS OIIMOOK HA OCHOBE MHOT'OIIOPOT'OBOT'O JIEKO/IEPa.

Paccmorpum npunimn padotsr MITJL (puc. 2). IlycTs 3agan IBOWYHBIN JIMHEHHBIA CHCTEMaTHYECKUH OJIOKO-
BBIH WJIM CBEPTOYHBI CAMOOPTOrOHAIBHBIN KO, KOTOPBII MCIOJIB3YeTCs Ul TIepejadll COOOIIEHHS U3 k JIBOMYHBIX
cumMBoioB. [Tocie koxupoBaHus 00IIee YHCIIO KOIOBBIX CHMBOJIOB PaBHO 7, n>k.

B pesynbrare nmepenadn no JBOMYHOMY CHMMETPUYHOMY KaHATY JEKOZEP MOIy4aeT BMECTO KOJOBOTO CIIOBA

C HCKa)KEHHOE IITyMaMH COOOIICHHE Y JrHbl 1. CHavama, Kak 1 B OOBIYHOM MTOPOTOBOM JIEKOJIEPE, BHIYUCIISAECT-

Csl CHHIIPOM S = Y HT NPHHATOTO U3 COOOIIEHUS, M JUIS KaKIA0ro HHQOPMALMOHHOTO CUMBOIA i, 1<j<k, BBIEINS-
€TCsI MHOXECTBO S i } 9JIEMEHTOB CUHJpOMa C HOMEpaMu { J i }, Ha3bIBa€MBIX NMPOBEPKAMHU OTHOCUTEIHLHO CUMBO-
J1a 1; ¥ COJIEPKallMX B KAUECTBE CIIaraeMoro OmMOKY €; B 9TOM CUMBOJIE.

JIOTIOTHATENBHO BBOIUTCS JABOMUHBINA BekTop 1 jummmbl k, HasbIBaeMBI pasHOCMHbIM, IEPBOHAYAIBHO PaB-
HBII HyJf0. B 1aHHOM peructpe OyayT OTMedYaThesl H3MEHEHHBIE HH(POPMaMOHHBIE CUMBOJIBI TSl TOTO, YTOOBI Je-
KOJIep «IOMHHII» NPHHATOE U3 KaHajla COOOIIEHHE M BCETAa MOT BBIYHMCINTD PA3HOCTh MEXIY 3TUM COOOIIEHHEM
¥ KOJIOBBIM CJIOBOM, HAXOMSIIMMCS B HH(OPMALIHOHHOM PETUCTPE.
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Puc. 2. Muoromnoporossrit gexonep cseproanoro COK ¢ r=1/2, d=5 u n,~13
IUISL IBYX MTEPALMil JEKOIMPOBAHUS
OCHOBHO¥ I1ar IeKOJMPOBAHMS 3aKITIOYAETCsA B TOM, YTO I MPOM3BOJIBHO B3ATOTO CUMBOJIA U; BEIYHCIIAETCS
¢yHkius npasononodus L;, 3aBUCsINas OT OTHOCALINXCS K HEMY IPOBEPOK S j, HJ-TO SIeMeHTa BEKTOpa

D:L, ={Z‘;Sjk +d,;.
Jk

OO0uiee yuciIo cllaraeMbIX B IIPUBEJCHHON (hOpMylie paBHO MUHHMMAIILHOMY KOJOBOMY paccrosiHuio d. Ecim
L>T, rae T=(d—1)/2 — noporosoe 3Ha4eHue, TO CUMBOII U;, BCE TIPOBEPKH S j, J M caMBOI d; VHBEPTUPYIOTCS, TO-

Clle 4ero BHIOMpaeTcs IPYrod CUMBOI U, M#j, A1 HETO CHOBA BhluMCIsAeTcs cymma L, u T.4. Ecimu xe L<T, 1o
cpa3y OCYIIECTBIISETCA MEPEXOJ K OUEPETHOMY CUMBOIY 1y,

MHOTrOnoporoBsIii AEKOACP 00JIa1aeT CACIYOIUME XapaKTePUCTUKAMHU:

— COXpaHSET MPOCTOTY U OBICTPOACHCTBUE TOPOTOBOT0 JIEKOICPA;

— CJIOKHOCTB peajn3aluy JIMHEHHO 3aBUCUT OT JUIMHBI KOJA;

— pelLleHUE CTPEMUTCS K PELIEHUIO ONTUMAIBHOTO AEKOIepa.

PaccmoTpum o0myro cxeMy IpejiaraeMoro aropuTMa Ha OCHOBE MHOTomoporosoro aekojaepa (MIL[), u3zo-
OpakeHHYIO Ha pucC. 3.

Ha Bxop anmropurma nocrynaoT U u V - nocnenosarensHocTH HHQOPMAIMOHHBIX H HPOBEPOYHBIX OHT, IIPHU-
HATBIX M3 KaHala CBsA3U. YUCIO MCmoib3yeMbix 0s10koBbix MITJ ¢ pasiuuHbIME HacTpoiikamu 00o3HaueHo 71 . [lo-

CTYNHBIIYIO M3 KaHalla II0CIEN0BATENbHOCTE ICKOAUPYEM H MHOrOHOpOroBeIMu Aekoaepamu (MIIM; ), kax bl u3
KOTOPBIX MMEET pa3iInuyHble HACTPOUKM (KOJIMYECTBO MTEPALMi JEKOANPOBAHUS, BECOBBIE KOI(PHUIUEHTHI, IOPOTH

nexoaupoBanust). Ha BbIXozie moyuaeM [ IEKOAMPOBaHHBIX cooOmwenuii, o6o3nauennsix kak U, , 1 =1(1)n. Ja-
Jlee cpeu Kaxaoro 6ura U, j =1(blockLen (rne blockLen - nnmuna uudopmanronnoii uactu coobueHus)
TPOM3BOIMTCS FOJIOCOBAHME MO GOJBUIMHCTBY, Ha OCHOBE KOTOpOro dopmupyercs 6ut U, . Ha BhIxoze nmeem mo-

crenoBarenbhocts 6ur U . JlaHHOE coo0mIeHne enle pa3 IeKOAUPYETCs AOTIOJTHUTEILHBIM OJIOKOBBIM MHOT'OIIOPO-
TOBBIM JIEKOJIEPOM, B KA4ECTBE MPOBEPOYHBIX CUMBOJIOB GEPYTCS MPOBEPOUHBIE OUTHI } , MoNydeHHbIE U3 KaHaa.
Ha BbIXOJe MOAMDHUIMPOBAHHOIO aJrOpUTMAa HA OCHOBE MHOTOIOPOTrOBOTO JIEKOJepa MMeeM ICKOJUPOBAHHYIO
MH(GOPMAIMOHHYO TIOCIE0BATENBHOCTE Gur U "

Jlnst mpoBepku 3 HEeKTHBHOCTH PabOTHI alropuT™Ma OBLIO MPOBEACHO WMHUTAIIMOHHOE MOJeIUpoBanue. boiio
B3aT0 1 =5 MIIJ] ¢ pasiuuHBIME XapakTepucTukamu, uucio urepanuii pasaoe 20, d =9, R =4/8. Kpussie
1-5 Ha puc. 4 coorBercTBytoT ucxonusiM MIIJI, kxpuBas (7,6,1,2,4) oka3pIBaeT pe3yapTaT pabOTHl pa3pabOTaHHOTO
anroputMa. Kpusas d =9 o6o3nauaer pemenye onTHMaIbHOTO JeKoIepa IpH KOJoBoM paccTosiaun d = 9.
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Puc.3. Momudukarus anropurma MIT/]
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Puc. 4. Pe3ynbraThl MOAEIMPOBAHUS alITOpPUTMA
Kaxk BUIHO pe3ysbTarT, OTyYeHHbIH Ha BBIXOJE Pa3paO0TaHHOTO HAa OCHOBE MHOI'OIIOPOIOBOIO JEKOJEepa auro-

puTt™Ma, TP MEHBIINX COOTHOIICHUAX Eb /NO HaYMHACT COBIIAAaTh C PECIICHHUEM ONTHUMAJIBHOTO AEKOAEpa II0

CPaBHEHHUIO C JIFOOBIM U3 IEPBOHAYAIBEHBIX MHOTOIIOPOTOBBIX JIEKOIEPOB.
Pabora BemonaeHa npu moaaepxkke PODU (rpant Ne05-07-900248).
JIutepatypa
1. 3omoTaper B.B., OBeukun I'.B. [TomexoycroitunBoe koaupoBanue. Metoasl u anropuTMbl: CrpaBOYHUK /
on. Pen. an.-xop. PAH FO.b. 3y6apeBa. — M.: T'opsiaas muamst — Tenexkom, 2004. — 126 c.
2. Cair http://www.mtdbest.iki.rssi.ru, mata mocemenust 19.12.2005 r.
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DEVELOPMENT DECODING ALGORITHM BASED ON MULTITHRESHOLD DECODER
Dmitrieva T.!, Zolotarev V.2
'Ryazan, Ryazan state radio engineering university,
’Moscow, Institute of space researches RAS

For want of to transfer digital data on the channel with a noise always there is a probability that the accepted
datas will contain errors. The error-free coding helps to decide this problem, by reducing a level of errors up to ac-
ceptable. Now there is a set of various error corection methods [1]. Among them it is possible to allocate the multi-
threshold decoder [2], which solutions approximate to a solution of the optimum decoder, for want of it the com-
plexity of its implementation linearly depends on length of a code. In the report the algorithm of reduction of a level

of errors because of of multithreshold decoder is considered.
Let's consider as the suggested algorithm based on multithreshold decoder (MTD) works. On an input of algo-
rithm the sequences information U and check bit V' accepted from a communication channel. The number used
block MTD with various tunings is designated # . A sequence, proceeden from the channel, is decoded #n multi-

threshold decoders (MTD ), each of which has of various set-up (amount of iterations of decoding, weight factors,
thresholds of decoding). On an output is received i decoded messages designated as U l , i =1(1)n . Further among
each bit ul IE j=1()blockLen (where blockLen - length of an information part of the message) is made a

voting on majority, because of which bit ”, Is formed. On an output we have a sequence bit U ", The given mes-

sage is once again decoded by the additional block multithreshold decoder, as check numerals the check bits V',
received from the channel. On an output of modified algorithm based on multithreshold decoder we have the de-

coded information sequence bit U "

For check of an overall performance of algorithm the simulation modeling was conducted. The number of itera-
tions equal 20, d =9, R=4/8 Was taken n =5 MTD with various characteristics. The outcome obtained on
an output of the developed because of multithreshold decoder of algorithm, for want of smaller ratio £, / N, be-

gins to coincide a solution of the optimum decoder on a comparison with anyone from initial multithreshold decod-
ers.
The work is executed for want of to support RFFI (grant Ne 05-07-900248).
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