Hairekindlad koodid

2" ® 2
2" - lubatud kombinatsioonid

omd_ oM _ keelatud kombinatsioonid

d - lilasus
d _d
n n+d

Vigade avastamine
Vigade parandamine

Koodikaugus (Hamming)

D(AB)b #(AA B)
Diin = min D (A,B)

Vigade avastamine:
dmin [i+1

t - vea kordsus



Vigade parandamine
dmnin (Pt + 1

N: Paarsuskontroll

;
ag=A a VOi (paarsus)
i=0
.
ag= DA a) (paaritus)

I=0

Ei avasta O-vektorit (paarsus)
1-vektorit (paaritus)

az a4 P1 as do P2

7 3
p.=Aa p.= DA a)

i=0 1=0

N: Hammingu koodid
2"® 2"P ("check" bitid)

D3 D2 D1 C2 Do Cl Co
/ 6 5 4 3 2 1



"Check" bitd ® 2 . k=0,1,2,.....

Nr Bit C, C; Co
3 Do O 1 1
) D, 1 0 1
6 D, 1 1 O
7 D3 1 1 1

Co=DoA DA D;
C1:DOA DzA D3
C,=D;AD,A D;

D=1011P Cy=1
C1:O
C2:0




Syndrom : 1o = Co A Do A D; A Ds
ri=Cy A Dy A D, A D
r,=C,A D, A D, A D

Syndrom Result
000 Correct
100
010 Errorin C
001
011 error Dg
101 error D,
110 error D,
111 error D3




> C

D (0:7) A7
7
6 |
5 — A >
3
1A
7
6
5| A / .
i)
v 6
) 5
6
3 A I D 4 ~
2 o C 3
2
-
o) A \ 1
3 0 0 ~
1 \
correct
n P p/n
4 3 75%
8 4 50%
16 5 ~30%
32 6 ~20%
64 7 ~10%

64 bitti C® 1, 2, 4, 8, 16, 32, 64
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Puudus : el erista 1x ja 2Xx vigu

Lisame paarsusbiti PB

PB Syndrom Result
Corr. Corr. OK
Error Corr. Single error in PB
Error Error |Single error in PB,
parandatav
Corr. error Double error
N : Data 8 bitti
Paarsus 1 hitt (13)
Lilasus 4 Dbitti (1, 2, 4, 8)

13 121110 9 8 7 6 5 4 3 2 1
PB D, Dg Ds D, C; D; D, D; C, D, C; G

C;=D,A DA Dg A D

C2:D1A DzA DgA D~

C,=DoA D, A D; A D:A Dg

Co=DoAD,AD;AD,A Dg



| Bitt C3 C2 Cl Co
3 Do o) o) 1 1
5 D, o) 1 o) 1
6 D, o) 1 1 o)
7 D3 0) 1 1 1
9 D4 1 o) o) 1
10 Ds 1 o) 1 o)
11 De 1 0) 1 1
12 D+ 1 1 o) o)

Infobittide arvu vOIb tosta;

koodid 1101
1110
1111 kasutamata.



Moodulkontroll
AP aji1an2...... a a1 Qg
A jagatakse n-bitisteks gruppideks
AP agagy...... a1 o
aibpO0....2"-1)
A (mod (2™ - 1)) = S aj (mod 2™ - 1)

N : 47 (mod 7) =5
4719 =573
(5+7) mod 7 =5



N :

Kontrollgrupp:
A(mod (2" -1) +Ka=2"-1
(A+ Kp)(mod (2"-1))=0

57 101111010
Ka
572=5+7+2)mod7=0
5725 =378, 378 (mod 7) =0

Moodul 3 kontroll:
(A+Ky) mod3=0
A=11 01 10 10 11

Ka=01

Summeerimine:
C=A+1B
A+Ky+B+KgbP C+ Kc



A:001101101011 01 K,
B: 000010110101 10 Kg
C:010000100000 11 K¢

NBIK=3 OK=0
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