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Error - Detecting / Correcting Codes.

Hamming Distance:

rok b22
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Example: n=3§,d (10110, 11001)= 4
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Code with distance d :

Set of vectors U such that min d(v,w) =d
we Y

Example : ¥ = { 00000, 10011, 01110, 11101 } . Code with distance d{l}) = 3 , ?: 2

(D. P. Sewiorek, R.S. Swartz, “Theory and Practice of Reliable System
Design, Ch3 and Appendix A).
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Error : V> W, e=vPw
e;#0if v; is distorted.

Multiglicitxinf an error:
€= d(vw) = d@00... 0) = Jje|

Example e : 01110 ---> 01010, e = 00100, lle}| = 1

Irredundant

Redundant Error Correcting

Device Device

Network

Yk
Correct output

error Error Detecting

Network

error signal

For fault - free devicev=w

Code vectors (Vi, ..., Vi, Vicegs e v e s Vikar ) K +T =, satisfy r equations.
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Problems :

1. Relation between multiplicity of errors and distance
of the code ( simple ).

2. Construction of an optimal code with the given
distance ( difficult ).

3. Implementation of error detecting / correcting
networks.
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Error Correcting Codes.

Geometrical Interpretation.

Error correction :
v/, v - fault - free output ; v',v* € Y
¢, e” -errors; | e ||, [l e” || <€

& w’ , w” - faulty outputs

B
i ! " . e s
/ * / W £- multiplicity of errors.

For error correction spheres must not intersect < d(v',v*) =20+ 1
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Error Detection :
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