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Annomawn - Onncana TexHonoruu neKoRuposaHun Mar- 
pomnom (M-KOW), nccnegosaHa Cnoxnocrb 3-w U npoqe- 
AYPM AeKonnpoaaHnn, npencraenenbl cxewble pewentm npo 
uecca ReKoAnpoeannn M-KOROE. 

1. BBeneHHe 
S n o ~ - c x e ~ a  Konepa MaTpounHom (M-)KOna npen- 

maBneHa B pa6ore [I]. TaM xe, B 06uux reprax, onu- 
M H  anr0pUTM neKOnUpOBaHUR M-KOpa. TaKMM 06pa30M, 
PeUeHUe 3WaW neKOAUpOBaHUR M-KOna TOnbKO WK- 

HanOMHUM CyTb npO6neMbl. mUHa II npUHnTOm 

pa3pnflHblX CUMBOnOB, t - rHCnO OluU6O~HblX CUMBMOB. 

napuposaHo,~oHepaccMorpeHoneranbHo. 

cnosa v pama: r7=2t+k, rpe k - W C ~ O  ucxonHbix m 

HanpUMep, emu k=8 U b8, m %24. B 0 6 ~ M  cnyae, 
nexonep nonxeH HaAm Koppemoe peweHue cpenu 

c: ,  T.e. c:4 = 735471, CUCTeM (U3 k=8) nUHeicHblX 

ypawecluic. Ha nepebiic ssrnnp sanara npencrasnnercn 
C~OXHO paspemuuoi. (nonemarcs '"W6~7a3H" owarb 
npennorreHue KonaM Puna-ConoMoHa). 

B OaHHoic pa6OTe 6ypeT npencTasneHa o6qaa cxe- 
Ma neKonupoeaHun MarpounHoro Koas, a Tame. ne- 
TWlbHO PaCCMOrpeHbl BOnpOCbl U 3 W W U  BOCCTaHOBne- 
HUR UCXOAHblX lJaHHb1X Ha OCHOBe nOJly'4eHHblX. 

11. OCHOBHaH WCTb 

MaTpOUnHble KOnbl OTHOCRTcIl K KnaW nUHeAHblX 

nOllHReTCR (WlU A M X H O  BblnOSIHRTbCg) aCUHXpOHH0 
KonoB. KonupoeaHue U neKonuposaHue C ~ O B  KoAa Bbi- 

(sa onuH ram). 06qm cxeMa '"MaTpounHoro" Konupo- 
saHns U neKopuposaHun npenmeneHa Ha pucyHKe 1. 

Ha Exon Konepa nonaeTcs ucxonHbiA seuop a(*, 

non~ne~nu~eA~oenpeo6paso~a~ue Buns: 

rne U - Marpuqa k n  OnHopwHoro Marpouna. 

CnAepXaqUfi k CUMBMOB pa3pRAHoCTU m. KoAep Bbl- 

vW= a(x)- Ubn, (1 ) 
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matroid code encoding- 

decoding 
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N.C(kj unu 735471.73= 5295391 2. (3) 
3ro eecbMa eHywurenbHoe 3 ~ a q e ~ u e  name m a  co- 

s p e w  CnoxHocrb npoqegypbi eoccratioenewn BO 
BpeMeHHOrO YpOBHn pa3BUTUn CBq TeXHUKU. 6 TO Xe 

MHOrOM 3aBUCUT OT cnoco6a peWeHUn CUCTeM IIUHeA- 
HblX YpaBHeHUA. 

KpoMe yKa3aHHOi npO6neMbl WOXHOCTM peanU3a- 

3Wa'iy lbl6opa KOPpeKTHblX PeweHUiI. nPUHRTblA BeK- 
uuu pewareneR neKonepa, cnenyer ebinenuTb, ratxe, 

TOP v'(x) Moxer couepxarb owu6~y  KparHocru e, roe 
~ ( 1 .  . . . , f j .  B  TOM cnyrae, u3 Bcem MHoxema pewe- 

(4) 
HUh N, KOppelmcblMU OKBXYTCR TOnbKO 

N (e) = c :.< 
CMCTeM nUHehHblX YpaBHeHUA. mn k 8 .  k 2 4  U IS8 
UMeeM N ( 8 )  = cy6 = 12870 , KOTOpYIO YMHOXaeM Ha 

KOnUWCTBO ~MMaTOpO~-MynbmnnUKaTOpO~: 

N(8).C(8)=12870.72= 926640. (5) 
B  TOM cnpae Benu'luHa (5) Ha HecKonbKo nopnn- 

KO6 MeHbllle BeSlUWlHbl (3). 
BaJIbHeAwee YMeHbweHUe MOXHOCTU pewaTenn 

HUR CUCTeMbl IlUHeAHblX YpaBHeHUA, a UMBHHO, BbiWC- 

neHUR 3HaWHUR TOnbKO Wn OnHOA KOMnOHeHTbl U(.) 

4eKoRepa MOXHO 06ecnerurb 38 m e r  ycereHun pewe- 

pacrerHoro Benopa d(x). Torna crpynypa pewarenn 

pepyqupyercn 40 cxeMbi oworo nuHeQHoro npeo6pa- 
30~arenn, cnoxHocrb Koroporo pasHa c(kj, U annapar- 

o(k)=N(k).c(k) m u  q8)= 12870.(8+1)= 115830. (6) 
Ranee, YCTPOACTBO sbl6opa Kopperworo peweHun 

CpaBHUBaeT BblWQleHHble 3HaWHUB BCeX q k )  KOMnO- 
HeHT al.] U npuHuMaer pewewe: npononxuTb a ~ a n u ~  
unu cwrarb  nonyewoe 3 ~ a ' l e ~ u e  al.] ucmHHbiM. 

npouenypa noucm Koppetmoro peweHun, Koropan uc- 
wmqaer AanbHeAwuA a~anu3 mn npou3eonb~oro e. 
OHa ocHoeaHa Ha cnenymqeM ymepnr/aeHHH: ~n ebi- 
6opa Koppemoro peweHun H ~ O ~ X O ~ U M O  U docmamor- 

no onpenenurb C:-, uneHruwbix (UCTUHHUX) pewe- 

HUA cpenu B C ~ B O ~ M O X H ~ I X  C, peweHui 

B nomaAe npusowrcn npoqepypa (nocnenosa- 
renbHo-)napannenbHoro noucKa umuHHbix peweHuA 

cpenu Ct-, BOJMOHHMX. TaKan npouenypa Moxer 

6 b m  peanwoea~a acuHxpoHHo. Paspa6ora~a AeMoH- 
cTpaquoHHan nporpawa, Kompan su3yanmupyer npo- 

Hble 3aTpaTbl Ha PeUMTenb MCTaBRT BeIlUWHy: 

b X H 0  OTMeMTb. W O  CyuleCTByeT OnTUMWlbHaR 

k 

UeCC MaTpOUnHOm KORUpOBaHUn U &?KO@4pOBaHUn 38- 
UyMneHHblX rpa@UWCKUX u306paxe~uA. 

111. f a ~ n l o ~ e ~ ~ e  
TaKuM 06pa30~, HaAneHa onruManbHan crparerun 

AeKonuposaHun Marponworo Kana, noseonnmqan 
peanusosarb neKonep M-Kona MuHuManbHbiMu anna- 
pambiMu sarpara~u. 

IV. CnHcoK nnTepaTypbi 
[1] 6oanHr. K.. 6oanHn. r., Yepneneen. n. KonnpoBaHUe U 

neKonuposanne Marpounnom Kana. ucnpasnnlaulero naKe- 
Tbl owu6or. Marepnanu MeWyHapOnHOA KpblMCKOA KOH- 

HO~OrUU",  Cesamononb, CeHTn6pb 8-12,2003 r 
t$epeHqUU .gC8q-TeXHUKB U TeneKOMMyHUKaUUOHHMe TeX- 
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Absfract -Algorithm of matroid (M-) code decoding is de- 
scribed. The complexity of dewding procedure is analyzed. An 
optimal decoding algorithm is proposed 

I. Introduction 
In 111 was described the matroid code encoding. In this 

work the M-code decoding is analyzed. Length n of matroid 
codeword v(x) is equal to c=Zf+k, where f is the number of er- 
roneous symbols, k -  number of original symbols. For example, 
if k 8  and e8 then -24. To find the original wdeword a(x) is 

need to solve up to =Ck systems of k linear equations (tor 

above exampie, C& =735471), In this work the main diagram 
of matroid code dewding is described and theoretically ana- 
lyzed. Imponant resuits for practice are obtained. 

(f I 
II. Main part 

Mcodes are linear wdes. Matroid code encoding and de- 
coding diagram are shown in Figure l .  Encoder performs matrix 
multiplication (l), where U is the uniform matroid matrix. The 
System Solver gets the transmitted vector v'(x), that can con- 
tain errors. System-Solver solves a system of linear equations 
for k selected components of ~'(x). A solution i(x) comes on 
out as a result. This solution is encoded and vector i ( x )  is 
compared &h received vector v'(x). If ?(I) = v'(x) then i(x) is 
accepted as original sequence a(x). Otherwise the Restore- 
block tries to find the wrrect solmion. For this is need to solve 
N = Ck systems of linear equations. Among N solutions can be 
ermneous and correct Solutions. As n grows N becomes unac- 
ceptable for engineen. in fact, the mmpiexity of the one block 
of linear transformation that pelforms calculus of the one com- 
ponents a,.) of vector a(x) is equal (2) and the complexity of the 
hole solver is equal to qk)= ff(multipliers)+~adden). The 
wmplexity of all dewdecs solvers is given by (3). 

From the other hand, if received vector v'(x) has an euple 
error, then Restore-block must select only ye )  correct solutions 
(4). In this case, wmplexity of the value N(e).C(e) is still big; 
see, for example, (5). Further decreasing of the solver complex- 
ity can be provided by cutting obtained solution. namely, by 
analyzing only solution for one component a,.) of i(x) . The 
complexity of solver, in this cas,  is given by (6). 

Generally, next affirmation can be made: is needed and suf- 
ficient to find Ck-, identical solmions to restore original data. 

The described M-wde decoding procedure was imple- 
mented in a demo-software that allows visualization of the en- 
coding and decoding noises pictures. 

111. Conclusion 
In conclusion, an efficient algorithm of matmid code dewd- 

ing was proposed. This algorithm allows implementing of the M- 
code dewder with minimal hardware overhead. 
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