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LDPC Codes with Lower Complexities

BIAN Yinbing, FENG Guangzeng
College of Telecommunication and Information Engineering, Nanjing University of Posts and Communication, Nanjing, China, 210003
e-mail: bybnjupt@yeah.net, gzfeng@njupt.edu.cn

Abstract: To improve the error-correcting performance of Short Low-Density-Parity-Code (LDPC), box and
match decoding algorithm (BMA) and belief propagation serially concatenated with ordered statistics de-
coding algorithm (BP-OSD) are investigated, based on which, BP serially concatenated with BMA (BP-BMA)
algorithm for the decoding of short LDPC codes is proposed. BP-BMA algorithm can make full use of the
fact that the decoding complexity of BMA is lower than that of OSD. And then, combined with log-likelihood
ratio (LLR) accumulation algorithm, computer simulations are done. Simulation results show that, compared
with BP-OSD algorithm, the proposed concatenation algorithm brings more decoding gains with lower
decoding complexities and gains a better tradeoff between decoding performance and complexities.

Keywords: short LDPC; belief propagation; ordered statistic decoding; box and match algorithm;
concatenation algorithm
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Figure 1. The decoding performance of reprocessing concatenated
algorithm at zero order for short LDPC (155,125) irregular code
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Figure 2. The decoding performance of reprocessing concatenated
algorithm at zero order for short LDPC (256,128) (3,6) regular code
2. 75 LDPC(256,128)(3,6)LN%5 0 M EALBREXE AT 16k

Short LDPC(256,128)(3,6) M8 I fih 4% H &5 15 1 1

H

Al =+ =

| —F—BP(0-0SD()F
10" —4— BP(20)-0SD(1)-J
-=%-- BMA(L,16)

-—-- BP(20)-BMA(1,16)-F
-—#-- BP(20)-BMA(L,16)J
1 15 2 25 3 35 4 45 5
Eb/NO(dB)

5

10°

Figure 3. The decoding performance of reprocessing concatenated
algorithm at one order for short LDPC (155,125) irregular code
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Figure 4. The decoding performance of reprocessing concatenated
algorithm at one order for short LDPC (256,128) (3,6) regular code
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