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Low complexity encoding and decoding research of DVB-S2 LDPC

YIN Shuang-shuang, WANG Zhong-xun

(Institute of Science and Technology for Opto-Electronics Information, Yantai University, Yantai 264005, P. R. China)

Abstract: In view of the structure characteristics of storage of low density parity check codes( LDPC) which are used in the
second generation satellite digital video broadcasting standard (DVB-S2), the encoding was finished using the improved
codeword construction method, and then the check matrix was deduced using the similar method, the data overflow problem
in the simulation process was overcome. Through comparing different decoding algorithms of LDPC, the reduced complexity
Minimum-Sum decoding algorithm was used and the performance of different code rates of LDPC was simulated in software.
From the hardware implementation of decoder point of view, fixed-point representation instead of floating-point was pro-
posed, and the effect of the number of iterations and the quantization on the input data and inner variables of decoder on the
performance was investigated. Simulation analysis showed that this study reduced the complexity of the decoder hardware
implementation with small performance penalty in storage and run time and so on, hence leading to lower delay and power
consumption in the whole radio receiver. It provides a theoretical basis for hardware implementation.
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Tab.1 Parameters of normal frames in DVB-S2

i3 k k q

1/4 16 008 16 200 135
1/3 21 408 21 600 120
2/5 25 728 25 920 108
172 32 208 32 400 90
3/5 38 688 38 880 72
2/3 43 040 43 200 60
3/4 48 408 48 600 45
4/5 51 648 52 840 36
5/6 53 840 54 000 30
8/9 57 472 57 600 20
9/10 58 192 58 320 18

2 DVB-S2 @S 4
Tab.2 Parameters of short frames in DVB-S2

fE R k, k q
1/4(1/5) 3072 3240 36
1/3 5232 5 400 30

2/5 6 312 6 480 27
1/2(4/9) 7 032 7 200 25
3/5 9 552 9 720 18

2/3 10 632 10 800 15
3/4(11/15) 11 712 11 880 12
4/5(7/9) 12 432 12 600 10
5/6(37/45) 13 152 13 320 8
8/9 14 232 14 400 5

DVB-S2 #5 T, LDPC At 2 5 1. 00 (%) 3 32 JE AR
SEARTEARUE T A HLhER 5 AL T AR, SRR
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Fig.2 Influence of code rate on the FER performance
of the normal frames DVB-S2 LDPC code
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