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Abstract

New decoding algorithm of double-error-correction Reed-Solomon codes over GF(2") for optical compact
disks is proposed and decoding algorithm of RS codes with triple-error-correcting capability is presented in
this paper. First of all. efficient algorithms for estimating the number of errors in the received code words
are presented. The most complex circuits in the RS decoder are parts for soving the error-location numbers
from error-location polynomial . so the complexity of those circuits has a great influence on overall decoder
complexity. One of the most known algorithm for searching the error-location number is Chien s method.
in which all the elements of GF(2") are substituted into the error-location polynomial and the error-
location number can be found as the elements satisfving the error-location polynomial . But Chien’s scheme
needs another 1 frame delay in the decoder, which reduces decoding speed as well as require more stroage
circuits for the received code symbols. The other is Polkinghorn method. in which the roots can be
resolved directly by solving the error-location polynomial. But this method needs additional ROM (read-
only memory) for storing tthe roots of the all possible coefficients of error-location polynomial or much
more complex cicuit. Simple. efficient. and high speed method for solving the error-location number and
decoding algorithm of double-error correction RS codes which reduce considerably the complexity of decoder
are proposed by using Hilbert theorems in this paper. And the performance of the proposed decoding
algorithm is compared with that of conventional decoding algorithms. As a result of comparison. the
proposed decoding algorithm is superior to the conventional decoding algorithm with respect to decoding
delay and decoder complexity. And decoding algorithm of RS codes with triple-error-correcting capability is
presented. which is suitable for error-correction in digital audio tape. also.
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