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Pedepat: B paGore mpeacTaBieH ajanTHBHBIA nekonep MomuduuupoBaHHelX BUX u PC-KonoB, MO3BOJSIOMMN B 3aBHCHMOCTH OT
CTaTHCTUKH OMHUOOK B KaHale KOPPEKTHPOBATb ABOHHBIC MM OJHOKDATHbIE MOIYJbHBIC OMIMOKH C BBICOKUM OBICTPOACHCTBHEM 3a CUET
HCTIONB30BAHUS ONHOPOJHBIX ¥ OZHOTUIIHBIX CXEM KOPPEKIUH.

Konasr Puna - Conomona (PC - konsr) u BUX, mmpoko npumMeHsieMble B COBPEMEHHBIX CUCTEMaX IMepenadn U
XpaHeHHs: MHPOPMAIMH, TNpeIHa3HAUYCHbI Ui KOPPEKIMU 3aBUCHMBIX M CIy4alHBIX OIIMOOK M IPH KJIACCHYECKOM
METOo/Ie AEKOIMPOBAHMS TPEOYIOT OOJIBIINX aNNapaTypHbIX U BPEMEHHBIX 3aTpaT Ha HAaXOXJICHUE JIOKATOPOB OLIMOOK
[1,2].

[Mpennoxennsie B [3,4] anropuTMbl IEKOIMPOBAHUS W YCTPOMCTBA MO3BOJSIOT O0ECHEYUTH KOPPEKLHIO
JMOOBIX ~ JIByXKPaTHBIX M OJHOKPAaTHOrO MOIyJsl OIMOOK C  BBICOKUM  ObicTpoielcTBueM.  OpmHako
cnieranu3upoBanuble  BUIC  ycrpoiictB oOHapyxeHust m ucnpasieHus omubok (YOMO) Ha ocHOBe Takux
QITOPUTMOB KECTKO TPHUBA3aHBI K KOPPEKUMHM IBOMHBIX WJIH MOIYNBHBIX OHIMOOK, YTO YMEHBIIAET HYHCIIO
noTpebuTeneil maHHBIX cxem. J[si pacmmpeHusi 00JacTH MOTEHIMAIBHBIX NoTpeduTeneld mogoousix BUC komekos
HIKE paccMmarpuBaeTcss Meton aekoaupoBanuss BUX u PC - ko10B, TIO3BOJSIONINI B 3aBUCUMOCTHA OT CTATUCTHKH
omMOOK B KaHaje 00ecrneynBaTh KOPPEKIMIO ABOWHBIX MM MOAYIBHBIX OLIMOOK C BBICOKHM OBICTPOJCHCTBHEM C
MIOMOIIBIO OJHOPOAHBIX M OJHOTHIIHBIX CXEM KOPPEKIUH. OTO J[OCTHTaeTcss IIyTeM IIEPECTAHOBKH YacTH
COOTBETCTBYIOIMX pa3psioB IPOBEPOYHOM MaTpUIBl BHYTPU MOAYyJieH, pa3OHMEeHUs CHHAPOMOB OLIMOOK B
TIOJIMHOYKECTBA, BBEICHUS IOHSATHS HOPMBI CHHAPOMOB M OJIOKa BBIOOpa pekMMa KOPPEKLUH OIMMOOK (CIrydaifHBIX
WV 3aBUCHMBIX).

B [5,6] moka3zano, 4TO IyTeM BBINIOJHEHHUS Ollepalyii HaJ CTPOKaMHU M CTOJIONAMHU (HEe MEHSIOMNX KOPPEKTHUPYIOIINX
CBOMCTB) IpoBepouHble MaTpubl PC - koga MOXHO peoOpa3oBaTh K BUILY:
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Ipu wckmoueHnn B MaTpuile H; MOBTOPSIOMMXCS CTEMEHEH O, a CIEeIOBATEIBHO W COOTBETCTBYIOUINX
moamatpuil h; obpasyercst ykopodeHHbIH onHopoaHbii PC - koj, 3agaBaemsbiii MaTpuiieid H, ¢ uucnom mommatpuir t
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ITepecTaBuB CcTOMONBI B HIKHEH MMOJOBUHE YKOPOUYEHHOUN MaTpuilbl H, Ha mpoTHBOMONOXKHBIE ( B Tpenenax
MOJIyJIEH ) U IPEICTABKB €€ Yepe3 DIEMEHTHI O MOJYyYUM CIIEAYIOLIYIO MaTPHILY:
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B [7] nokazaHo, 4To mpoBepouHas Matpuia Hjz 3amaeT Ko, KOpPEeKTUPYIOMIHA JBOMHbBIE omuOku. OTcroaa
BU/IHO, YTO OJHHU W Te k¢ cToibupl B Marpunax H, m H; ( HO ¢ paznuyHbBIM cleqOBaHMEM B MOAYISIX ) 3aJaro0T
OJTHOPOJIHBIE KOJIbI, KOTOpPBIE KOPPEKTUPYIOT BoHYI0 (H3) mim moxyneHyto (H, ) ommokw.
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Takum obpazom, mpu paspabotke BUC YOHNO MOXHO HCIOJIB30BaTh OAHOTHUIHBIE MaTpumbl H, (mist
KOPPEKIHS OAMHOYHON MOJIYJIBHOM OmmMOKK), U Hy (11 KOoppeKuuu ABONHHBIX OIIMOOK) ¥ TeM caMbIM Noxy4uTh BUC
KOJCKOB C Pa3IMYHBIMH (PYHKIIMOHAJIBHBIME BO3MOXHOCTMHU. Ha puc. 1 mpuBenena crpykrypHas cxema BUC s
COBMECTHOH KOPPEKITUH OJUHOYHON MOTyIBHO WK JBOHHO OIIHOOK.

B 3aBHCHMOCTH OT BRIOPAHHOTO PEKUMa KOPPEKIMU (OJUHOYHBIC MOJYJIBHBIC WIIH IBOWHBIC OIMUOKH) OJIOK
BBIUMCIICHUS CHHIpOMa paboraet mo marpuiie H, nmubo Hs, T. e. HaxoxaeHue Bropoit yacTu (S, ) curapoma S = (S,
S =(a’, ot) IIPOUCXOAUT IO HMOXKHUM noamaTtpuuam marpun H, winu Hj, omiingaromuxcst Ipyr oT Apyra TOJIbKO
MIEPECTAHOBKOW PAa3psAZ0B (YTO MOXKHO pPEaNM30BaTh MEPECTAHOBKOW OTCYETOB MPUHATOrO cooOmieHus). [amee
MTONYYCHHBIH CHHIAPOM TOCTYHAaeT Ha Aemu(paTophl yKa3aHHS CTEIECHH JIIEMEHTOB IIONS, C BBIXOJOB KOTOPBIX
CHUMaeTcs HHPOPMALHUA O «i» M «j» B YHUTAPHOM KOJZie, KOTOpast MOCTYIaeT Ha MEPBYI0 BEHTWIFHYIO MATPHIL, TAC
BBIYHCIIsIETCS HOpMa cuHapoMa N = i + j mod n. KomMyTtarop B 6:10ke popMHUpOBaHUS 1 KOMMYTAIIMH BEKTOPOB HOPM
CHHIPOMOB ( B COOTBETCTBHH C BEIOPAHHBIM PEXHMOM KOPPEKIMU ) 0OeclieunBaeT MOJKIIOYCHNE Ha BTOPHIC BXOIbI
BTOPOI BEHTHIIEHOI MATPHUIIBI COPMHUPOBAHHOIO BEKTOPA OLIMGOK, 4 CHTHAI C BHIXOA AeMM(ppaTopa O peaansyer B
TapajuIeIsHOM KOJIe IIMKINYECKYI0 TIepecTaHOBKY BekTopa ommbok. TakuM 06pa3oM Ha BBIXO/E BTOPOH BEHTHIFHON
MAaTpHIBl MMEETCs BEKTOp IBOWHON WM MOAYJNbHON ommOkn. CyMMUpPYSACh B OJIOKE KOPPEKIMU CO BXOJHOM
nHPOPMALNEH STOT BEKTOp 00ECTIEYNBAET BBIAAYy Ha BBIXOJ] CXEMbI HCIIPABICHHBIX CHMBOJIOB.
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Puc. 1. CtpykTypHas cxema ycTpoHCcTBa AEKOAUPOBAHUS

BricTponeiicTBHe mMaHHOW CXeMBI OyIeT ONpenNeNnaThCs 3ajepKKaMH B Aemmdparopax, Ha BEHTHIBHBIX
MarpuLax ( 1o OJHOMY 3JIEMEHTY «&» B KaXK/I0H ), a Takke B OJoke pOPMUPOBAHUS ¥ KOMMYTALIMU BEKTOPOB HOPM
CcHHOPOMOB. JlaHHBIA pAekomep, oOmamas yHHUBEPCAIbHOCTBIO, OOECHEYMBACT CYMMApHYIO 3alIepXKKy CHTrHaja
KOPPEKIH 3HAYNTEIFHO MEHBIIYIO, YeM IPH HCTOIB30BAaHIH TPAAWIMIOHHBIX METOIOB, OCHOBAHHBIX Ha PEIICHHU
YpaBHEHHUH [T HAXOXKACHHUS JJOKaTOPOB OIIHOOK.
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Abstract: This paper is devoted to the adaptive decoder of modified BCH and RS-codes which permit depending on statistics of errors
in a channel to correct double or single modular errors with a fast response time at the expense of usage of homogeneous and one-type correction
circuits.

The codes of Reed - Solomon (RS - codes) and BCH, widely applicable in modern transmission systems and
storage of information are intended for correction of dependent and accidental errors and at a classic method of
decoding require large hardware and temporary costs of finding of error radars [1,2].

Offered in [3,4] algorithms of decoding and the devices allow to ensure correction of any double and single
module of errors at a fast response time. However specialized LSI circuit of detection units and the error-checkings
(CDEC) on the basis of such algorithms are hardly bound to correction of double or modular errors that reduces
number of customers of the data of the schemes. For the extension of area of potential customers the similar LSI
circuit of codecs a method of decoding BCH and RS - codes permitting depending on statistics of errors in a channel
to provide correction of double or modular errors with a fast response time with the help of homogeneous and one-
type correction circuits is estimated below. It is reached by shuffle of a part of the corresponding discharges of a
verifying matrix inside modules, splitting of syndromes of errors in subsets, introducing of concept of the norm of
syndromes and unit of selection of a mode of error correction (random or dependent).

In [5,6] is shown, that by fulfilment of operations above lines and columns (not changing correcting
properties) the verifying matrixes RS - code can be converted to the homogeneous RS - code ( matrix H; ). At
exception in a matrix H, of recurring degrees o, and consequently and applicable submatrixes h; the code assigned to
a matrix H, is shortened homogeneous Reed - Solomon code. Having rearranged columns in the lower half of
shortened matrix H, on opposite (within the limits of modules) and having presented it through elememts of, we shall
receive the matrix H; In [7] is shown, that the verifying matrix Hj sets the code correcting a double error. From here it
is clear, that the same columns in matrixes H, and H; (but with different following in modules) set homogeneous
codes, which one correct double (H;) or modular (H,) errors.

Thus, at designing the LSI circuit (CDEC) it is necessary to use one-type matrixes H, (for correction of a
single modular error), and H; (for correction of double errors) and by that to receive a LSI circuit of codecs with
different functional capabilities. In a fig. 1 the structural scheme of the decoder is given.

Depending on a selected mode of correction (single modular or double error) the unit of calculus of a
syndrome works on a matrix H, or H;. The calculation of the second part ( S, ) of a syndrome S =(S;, Sy =(a, o))"
takes place on the lower submatrixes of matrixes H, or H;. This matrixes distinguished from each other only by
shuffle. Further obtained syndrome is sent on decoders of the indicating of a degree of field members, the information
about «i» and «j» in the unitary code is removed from outputs which sent to the maiden gate array, where the norm of
a syndrome N =1 + j mod n is calculated. The commutator in a shaping unit and switching of vectors of syndrome
norms ( in according to a selected mode of correction ) provides switching on the second inputs of the second gate
array of the formed vector of errors, and the signal from an output of the decoder of will realise in the parallel code a
circular shift of vector of errors. Thus on an output of the second gate array there is a vector of a double or modular
error. Being summed in a corrector with an input information this vector provides issue on an output of the scheme of
fitted characters.

The response of the given scheme will be determined by delay in decoders, on gate arrays (on one element
«&» in each), and also in a shaping unit and switching of vectors of syndrome norms. The given decoder provides a
general signal delay of correction smaller than at usage of conventional methods grounded on the solution of
equations for finding of radars of errors.
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Fig. 1. The structural scheme of the decoder
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