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Detection

Magic Cards
1 3 5 7 9 11 13 15 2 3 6 7 10 11 14 15
17 19 21 23 25 27 29 31 18 19 22 23 26 27 30 31
33 35 37 39 41 43 45 47 34 35 38 39 42 43 46 47
49 51 53 55 57 59 61 63 o0 51 54 55 58 59 62 63
4 5 6 7 12 13 14 15 8 9 10 11 12 13 14 15
20 21 22 23 28 29 30 31 24 25 26 27 28 29 30 31
36 37 38 39 44 45 46 47 40 41 42 43 44 45 46 47
52 53 54 55 60 61 62 63 56 57 58 59 60 61 62 63
16 17 18 19 20 21 22 23 32 33 34 35 36 37 38 39
24 25 26 27 28 29 30 31 40 41 42 43 44 45 46 47
48 49 50 51 52 53 54 55 48 49 50 51 52 53 54 55
56 57 H8 59 60 61 62 63 56 57 58 59 60 61 62 63
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Error detection and correction

In anoisy channel errorsmay occur during the transmission of data from
infor mation sour ce to destination, so we need a method to detect thereerrors
and then correct them.

Example noise
infor mation Error
1001 — | encoder 1001101 Channel 0001101} detection 1001101 decoder
source message and
correction

1001
destination

Hamming Method
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It wasthefirst complete error-detecting and error-correcting
procedure.

« It represents one of the simplest and most common method for the
transmission of information (in the presence of noise)

% It assumesthat the source transmits binary messages (i.e. The
information source alphabet is{ 0, 1})

« It assumesthat the channel isabinary symmetric channel

o,

+ It usesthe parity checker method to detect an error
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Hamming
¢ Error-detection
¢ Parity checker
Hamming' s single-error detecting code can be described as:

« Thefirst n-1 digits of the message are information digits

< Inthen™ placeweput either O or 1 so that the entire message has an even
number of 1's.

« Thisiscalled an even parity check
Example 1 : Consider the message has an even number of 1's
1 0 0 1 0 1

0 1 0 01 O
1 01 1 0O

with even parity check this message becomes P
1 0 01 01 1
0 1 0 0 10 0

1 01 1 0 0 1

Example 2 : given a 7-bit ASCI| character c, ..., ¢; a parity check bit cg can be
calculated as

Cg =(C1tCp+@+cs+Cs+G+c7)mod2
=qgAAcAulAoc AcAc
s The parity check bitsare calculated asthe data is being written or

transmitted, and then again asit isread or received, whereif incorrect,
some error-handling procedureisinvoked.
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Hamming Error- Correction

% It generalizestheidea of parity check, using multiple check bitsto
determinethe position of an error ( Then it can be corrected ).

« A Hamming (7, 4) code meansthat thereare
total 7 bitsb 4 for data+ 3for parity check

« Let thetotal 7 bitslabeled c1, ¢ &3 ¢ & G C7
and ¢;, c; and ¢4 are the check bitsand c3 ¢s G c7arethe date bits

% Thismethod can indicate an error in any of the 7 locations hence we can
correct it.

« The parity check bitscy, c;and ¢4 can be calculated as:

a=cAcA g
c=cA A c;
c=cA A ¢

Example
For themessagedata ¢c; 011
cs 101
G 110
c; 111
TheHamming (7, 4) codeis
ca 001
c; 010
ca 100
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