PAGE  
5

Handout Example Section 4.5: Correcting Errors in BCH Codes

Example: Suppose we have [15, 5] BCH code that will correct t = 3 errors whose generating polynomial for constructing codewords is given by
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This code was constructed using a finite field of 
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. Using the primitive element a, the nonzero elements of the finite field that p(x) generates is given by
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Suppose now they we construct and send the codeword given by the binary string 

1 0 0 0 1 0 1 0 0 0 0 1 1 1 0.

In polynomial form, this produces (recall that all codewords are of length 
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Suppose when this codeword is transmitted, we instead receive the binary string

1 1 1 0 1 0 1 1 0 0 0 1 1 0 0

which in polynomial form translates to the polynomial 
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Note when comparing c(x) and r(x), one can see that 3 errors have occurred in the coefficients of 
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is received, we must go through the process of error correction.

To do the error correction, we first must construct the syndromes, that is, compute
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Using 
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and the finite field table above to simplify, we obtain (noting the / marks represent cancellation in mod 2 arithmetic)
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Summarizing, the syndromes are 
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. For the received polynomial to have been a codeword, the syndromes would have had to been all zero. Since at least one is not, we must proceed in the correction process. Note the syndromes are expressed in terms of the powers of the primitive element a and not reduced modulo the primitive polynomial 
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Since 
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To find 
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Since 
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Substituting the syndromes 
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Using the coefficient matrix 
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For the system to have a solution, 
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One can show similarly that 
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The powers of the error positions will correspond to the powers of the primitive element 
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