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A reweighted belief propagation algorithm based on joint information

Duan Linlin* ™ , Wang Zhongyong™ , Wang Wei" , Zhang Chuanzong”
( " College of Information Engineering,Zhengzhou Univeristy, Zhengzhou 450001 )
(™ College of Information System and Engineering, PLA Information and Engineering University, Zhengzhou 450001 )
Abstract

The methods of factor graph and mutual information were utilized to analyse the performance of the low-density
parity check (LDPC) coded modulation system under optimal mapping to solve its problem of no iteration gain, and
then a reweighted belief propagation algorithm based on joint information was proposed. Compared to conventional
iterative receive algorithms, the new algorithm modifies the iterative scheme by adding a modulator and the perform-
ance gains in Gray mapping are achieved. Furthermore, the algorithm introduces the reweighted symbol information
into the demodulator’ s extrinsic information and adds the exponential priori information into the extrinsic informa-
tion of the decoder. Thus, the joint information is formed to increase the average mutual information between the
demodulator and the decoder, and the system performance is further improved. The rationality of the proposed algo-
rithm is substantiated from the perspective of mutual information. The simulation results for Rayleigh fading channel
and different decoder algorithms illustrate the effectiveness and performance improvement of the proposed algorithm
compared with conventional iterative algorithms.

Key words: LDPC coded modulation system, reweighted belief propagation algorithm, joint information, mu-

tual information
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