Error Detection and Correction

By

Dr M. Senthilkumar

Assistant Professor
Department of Computer Science
Government Arts and Science College, Avinashi - 641654




Error Correction

Redundancy
Data (m) bits (r) bits
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Error Correction — Hamming Code

v' Consider 8 bit Data Word — 11000100
v BitPosition:1 2 3 4 5 6 7 8 9 10 11 12
P1P21 P41 0 O P8O0 1 0 0

v The bits positions that are expressed in power of 2 are
considered as Parity Bits




Error Correction — Hamming Code

v1=20 v 11 =23+21+ 20
v2=2% v 12 = 23+ 22

v 3=20+21

v 4=22 v P1 = XOR (3,5,7,9,11)
v 5 =224 90 v P2 = XOR (3,6,7,10,11)
v 6=224 01 v P4 = XOR (5,6,7,12)

v 7 =224 214 90 v P8 = XOR (9,10,11,12)
v g=23

v 9=23+20

v 10=23+ 21
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Error Correction — Hamming Code

v' Consider 8 bit Data Word — 11000100
v BitPosition:1 2 3 4 5 6 7 8 9 10 11 12
P1P21 P41 0 O P8O0 1 0 0

P1=XOR(3,5,79,11)=1+1+0+0+0=0
P2 = XOR(3,6,7,10,11)=1+0+0+1+0=0
P4 =XOR(5,6,7,12)=1+0+0+0=1
P8 = XOR(9,10,11,12)=0+1+0+0=1
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Error Correction — Hamming Code

v Consider 8 bit Data Word — 11000100
v BitPosition:1 2 3 4 5 6 7 8 9 10 11 12
c 61 11 001 01 O O
P1 = XOR(3,5,7,9,11) =0
P2 = XOR(3,6,7,10,11) = 0

P4 = XOR(5,6,7,12) = 1
P8 = XOR(9,10,11,12) = 1




Error Correction — Hamming Code

v BitPosition:1 2 3 4 5 6 7 8 9 10 11 12

Transmitted: O
1

c 1 1 1 0 01 O 1 O O
Recelved: o 1 11 0 O 1 01 O O
Cl1=XOR(1,3,5,7,9,11) =Wrong1+P1=1+0=1 4
C2 =X0OR(2,3,6,7,10,11) =0+P2=0+0=0
C4 = XOR(4,5,6,7,12) =1+P4=1+1=0
C8 = XOR(8,9,10,11,12) = 1+P8=1+1=0

Error in Bit 1
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Error Correction — Hamming Code

v BitPosition:1 2 3 4 5 6 7 8 9 10 11 12

Transmitted:

oc 0111 001 01 0 O
Received: O O 1 1 0 0 O 1 O 1 o0 O
Cl=XOR(1,3,5,7,9,11) =0+WrongP1=1+0=1 ¢
C2 =X0OR(2,3,6,7,10,11) =0+P2=0+0=0
C4 = XOR(4,5,6,7,12) =1+WrongP4=1+0=1
C8 = XOR(8,9,10,11,12) = 1+P8=1+1=0

Error in Bit 5
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Error Correction — Hamming Code

fC=0and P=0, No Error

fC#0and P=1, Single Bit Error, Can be Corrected

If C#0and P=0, Double Bit Error, Can be Detected, Can
not be Corrected

fC=0and P#0, P13 BitError
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