Häirekindlad koodid

2​n (2​n+d
2​n - lubatud kombinatsioonid

2​n+d - 2​n  -  keelatud kombinatsioonid

d - liiasus
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Vigade avastamine

Vigade parandamine

Koodikaugus (Hamming)

( (A,B) ( ( (A ( B)

(min = min ( (A,B)

Vigade avastamine:

dmin ≥ t+1

t - vea kordsus

Vigade parandamine

dmin ≥ 2t + 1
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N: Hammingu koodid
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"Check" bitid ( 2k  , k = 0, 1, 2,. . . . . 
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C2 = D1 ( D2 ( D3
D = 1 0 1 1 (
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C1 = 0

C2 = 0
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Syndrom :
r0 = C0 ( D0 ( D1 ( D3 




r1 = C1 ( D0 ( D2 ( D3




r2 = C2 ( D1 ( D2 ( D3

Syndrom
Result


0 0 0
Correct


1 0 0



0 1 0
Error in C


0 0 1



0 1 1
error D0


1 0 1
error D1


1 1 0
error D2


1 1 1
error D3



n
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16
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64 bitti C ( 1, 2, 4, 8, 16, 32, 64

Puudus : ei erista  1x  ja  2x  vigu

Lisame paarsusbiti PB


PB
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Single error in PB


Error
Error
Single error in PB,
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Corr.
error
Double error

N :
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C0

C3 = D4 ( D5 ( D6 ( D7

C2 = D1 ( D2 ( D3 ( D7

C1 = D0 ( D2 ( D3 ( D5´( D6

C0 = D0 ( D1 ( D3 ( D4 ( D6
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Infobittide arvu võib tõsta;

koodid

1 1 0 1




1 1 1 0




1 1 1 1   kasutamata.

Moodulkontroll
A ( an-1 an-2 . . . . . . a2 a1 a0
A jagatakse n-bitisteks gruppideks

A ( (k  (k-1 . . . . . . (1 (0

(i  ( 0 . . . . (2m - 1)

A (mod (2m - 1)) = ( (i (mod 2m - 1)

    i

N : 

47 (mod 7) = 5​

4710 = 578
(5+7) mod 7 = 5

Kontrollgrupp:

A (mod (2m - 1)) + KA = 2m - 1

(A + KA)( mod (2m - 1)) = 0

578 ( 1 0 1 1 1 1 0 1 0

572 = (5 + 7 + 2) mod 7 = 0

5728 = 37810 ( 378 (mod 7) = 0

Moodul 3 kontroll:

(A + KA) mod 3 = 0

N : 

A = 1 1   0 1   1 0   1 0   1 1



KA = 0 1

Summeerimine:

C = A + B

A + KA + B + KB ( C + KC
N :


A: 00 11 01 10 10 11

01
KA

B: 00 00 10 11 01 01

10
KB


C: 01 00 00 10 00 00 

11
KC

NB! K = 3  ≡  K = 0

a7         a4 p1   a3                     a0  p2
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