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Improved Layered Decoding Algorithms Based on
Integer Quantization for LDPC Codes

Lao Lingling Li Lixin Zhu Meng Zhang Huisheng

( Department of Electronics Engineering Northwestern Polytechnical University Xi‘an 710129 China)

Abstract: When layered decoding algorithm for LDPC ( Low-Density Parity-Check) codes is performing integer
quantization operation restriction of storage units will cause the problem of decoding information overflowing. This
paper systematically analyzes the reason why overflow errors occur and proposes two improved layered decoding
schemes: Partially Eliminating Errors Scheme ( PEES) and Different Bit Quantization Scheme ( DBQS) . Two im-
proved schemes improve decoding performance by partially eliminating some errors and avoiding overflow errors re—
spectively and hardware implementation requires only some extra summators and shift operations. In this paper we
simulate the performance of the LDPC codes in different code lengths and different quantization bits the simulation
results and their analysis show preliminarily that: both programs both effectively suppress overflow errors; compared
with the modified algorithm based on full-precision floating—point operations the two proposed schemes can achieve

a performance loss of about only 1 dB and 1.8 dB respectively around BER=107".

Key words: belief-propagation algorithms bit error rate; integer quantization layered decoding LDPC( low-den—

sity parity-check) overflow errors
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