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Abstract

Abstract

According to Shannon’s classical separation theorem, the source and channel
coding can be individually optimized while still maintaining the optimality of the
whole system. However, the theorem holds only for the end-to-end communication
systems with infinite channel code block length, which are seldom met in practical
applications. Joint source-channel coding (JSCC) schemes draw much attention for its
good performance and high efficiency.

There have been lots of approaches to design JSCC schemes. An innovative JSCC
scheme is firstly proposed, which uses low-density parity-check (LDPC) code as both
source and channel codes, referred as double LDPC (D-LDPC) system. In order to
improve the performance and reduce the computational complexity, protograph LDPC
(P-LDPC) code was introduced into this JSCC scheme and a new JSCC framework is
proposed, named as double protograph low-density parity-check (DP-LDPC) system.
Compared with the D-LDPC system, the DP-LDPC system possesses better
performance and lower error floor. Recently, it was found that the performance of this
JSCC scheme based on D-LDPC codes is sensitive to the source statistics.

BER performance of the DP-LDPC system mainly consists of two parts: water-fall
performance and error-floor performance. Commonly, source compression coding
affects the performance in the error floor region while channel coding affects the
performance in the water fall region. Since the exchange of extrinsic information
through connection between source code and channel code is essential for the
performance, the connection has an effect on the BER performance and should be
optimized. In this article, the joint source-channel decoder factor graph is seen as a
whole joint protograph matrix, which is comprised of four parts: the source
protograph matrix, the channel protograph matrix and two linking matrices. The first
linking matrix represents the connections among the source check nodes to the
channel variable nodes while the second linking matrix represents the connections
among the channel check nodes to the source variable nodes. In the traditional

DP-LDPC system, there is no connection among the channel check nodes to the
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Abstract

source variable nodes. Thus the corresponding second linking matrix is a zero matrix.

This paper separately optimizes the two linking matrices to improve the BER
performance of the DP-LDPC system. A novel modified joint protograph extrinsic
information transfer (JPEXIT) analysis is introduced to calculate the decoding
threshold of the joint protograph matrix and the relationship between the performance
and the connection for the DP-LDPC system is analyzed. Moreover, the connection
optimization algorithm for the two linking matrices is proposed. Both the JPEXIT
analysis and simulation results demonstrate that the performance of the DP-LDPC
system has been greatly improved by the use of the proposed connection optimization

algorithm.

Keywords: DP-LDPC; Joint source-channel coding system; Linking matrix
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