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Research on a concatenated code scheme

for deep space communication

Zhang Xun ™, Cao Yang” , Peng Xiaofeng” , Ren Fatao™, Chen Guo”, Luo Yunhuan™
( " School of Electrical and Electronic Engineering, Chongging University of Technology, Chongqing 400054 )
( ™ China Telecom Corporation Ltd. Xiantao Branch, Xiantao 433000 )
Abstract

In view of the problem that traditional Luby transform-low density parity check (LT-LDPC) codes can not ef-
fectively solve the communication interrupt and the higher communication bit error rate of deep space communica-
tions, this study uses the weak robust soliton distribution and the improved belief propagation algorithm to optimize
LT codes to create improved LT (ILT) codes, and then, combins the ILT codes with LDPC codes to form ILT-LD-
PC codes and applies them to deep space communications. By deep space simulation, the performance of LT-LDPC
codes and ILT-LDPC codes is compared from the two aspects of decoding efficiency and decoding overhead, and al-
so from the bit error rate and the outage probability. The simulation shows that compared with LT-LDPC codes,
ILT-LDPC codes have higher decoding efficiency and lower decoding overhead, and the communication bit error
rate is lower, while the threshold of signal to noise ratio is higher. Therefore, concatenated codes can improve the
reliability of deep space communication data.

Key words: deep space communication, ILT-LDPC code, decoding efficiency, decoding overhead, bit error

rate, outage probability
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