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Chapter 12

Combined Source Channel Decoding
for Image Transmission over Noisy Channels

lalel Chebil

12.1. Introduction

During the past few years, there has been an increasing inlerest in multimedia
communication over different types of channels, and in particular wireless chan-
nels, This is a complex und challenging problem due to the multipath fading char-
acteristics of the channel. New communication system design methodologies have
been emerging, under the general denomination of joint source-channel (JSC) cod-
ing. In the past, the design of the source coder and channel coder has been per-
formed separately. This often makes excellent practical sense and it could be theo-
retically justified by the separation theorem of Shannon [1]. As we 1ry to operate
under more and more restrictive conditions, such as the mobile communication
channel. the separation axiom does not hold for all channels [2]. Where 1t does
hold, it reguires the use of an optimal source coder channel coder pair which may
not he feasible in practice. Savood et. al. [3] classify the approaches to joint source
channel coding inte four broad categories: 1) joint source channel coders. where
the source and channel coding operations are truly integrated; 2) concatenated
source/channel coders, which allocate a fixed bil rate between a cascaded source
coder and a channel coder: 3) unequal error protection source/channe] coders in
which the output of the source encoder i1s afforded unequal protection based on the
effect of errors on the reconstruction sequence: and 4) constrained joint source
source/channel coders, where a given source and/or decoder is modified to ac-
count Tor the presence of a given noisy channel. Subsets of the latter class are
those coders that use some knowledge of the source properties to mitigate the ef-
fects of the noisy channel. Idealty. a source coder removes all redundant intor-
mation in the source and produces a sequence of independent code bits, but In
practice, lack of exact information about the source results in residual redundancy
in the source coder output sequence. A constrained JSC receiver uses knowledge
of this residual redundancy, similarly to the manner in which channel coders use
knowledge of explicit redundancy, to protect against channel errors. Differential
pulse code modulation (DPCM) systems are example systems where there is re-
sidual correlation in the source coder output [4].

Several studies have investigated the use of residual redundancy in the ISC de-
coder for the case of image transmission over a binary symmetric channel (B5C).
The BSC for the memoryless channel is the simplest channel model: it has only





