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Abstract: To solve the problem that the existing algorithms for recognition of RS codes need to transform the
code characters among different domains and poor performance, a new algorithm based on soft decision is
proposed. Firstly, starting from the definition of RS codes, the equivalent conversion mode of the check relation
of RS code from GF (2™) to GF (2) is given, which avoids the complex symbol transformation in different
domains. Secondly, the average check conformity which can measure the validity of the check relationship is
introduced and based on its statistical characteristics and minimax decision criteria, the possible code length
and corresponding m-level primitive polynomials are traversed to match the initial code root, as the results, the
code length and primitive polynomial are recognized. Finally, under the identified code length and the primitive
polynomial, the GF (2") is constructed, and the continuous code root matching decision is made, then the
generation polynomial is recognized. The simulation results show that the derived statistical characteristics of
the average check conformity are consistent with the actual situation, and the proposed algorithm can
effectively recognize parameter under low Signal-to-Noise Ratio (SNR). At the same time, the proposed
algorithm has good adaptability to low SNR. At SNR of 6 dB, the recognition rate of common RS codes in
engineering can reach more than 90%. Compared with the existing methods, the performance of this algorithm
is better than hard-decision algorithm, besides, it is improved by more than 1 dB compared by traditional
algorithms.
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