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Multimedia broadcésting is in the process of migrating from analog to digital systems with
_regions around the world at different stages of adoption. The main worldwide standards for
multimedia broadcasting are DVB in Europe, ATSC in USA, ISDB in Japan and DMBT in
China. Recently, second generation of DVB are also developed indexed as DVB-S2/T2/C2. Even
though these standards all have different modulation schemes and data rates, the channel coding
of these standards are classified two differerit schemes: One is concatenated convolutional and
Reed-Solomon code, the other is concatenated LDPC and BCH code. Those early developed
standards, such as DVB-T/DVB-S/ DVB-C/DVB-H/ATSC/ISDB-T, apply concatenated
convolutional and Reed-Solomon codes. Along with the rapid progress of hardware technology
and advancement of coding theory, the so-called capacity approaching LDPC codes concatenated
with BCH code are applied in DVB-S2/CMMB/DMBT. For an existing standard, the high
performance and low complexity of channel decoding for these systems are extraordinary
important issues. However, a good error correction performance decoding generally incurs high
complexity.

This dissertation focuses on the exploitation of better tradeoffs between error decoding
performance and decoding complexity for ISDB-T and DVB-S2 as following three fields :

1, Performance improvement for ISDB-T: This is provided by an iterative decoding based
on forced-state method. With consideration of lower complexity of the iterative decoding,
modified structure of Viterbi algorithm with lower complexity for the iterative decoding is
proposed.

2, Potential performance improvement for ISDB-T: the conventional channel decoding for
RS code in ISDB-T generally relies on a so-called hard decision decoding. However, when soft
information for the decoder is available, hard decision decoding will incur a significant
performance loss compared to optimal soft decision decoding. In this research, two lower
complexity derivations of the best-known so-called ABP soft-decision decoding are proposed.
Furthermore, as potential full soft decision decoding for ISDB-T system, the performance of
modified ABP algorithm are applied to ISDB-T is discussed, which provides error correction
performance improvement of conventional decoding.
3, Two efficient memory-saving LDPC decoding schemes for DVB-S2 system are proposed: The
decoding of LDPC codes is an iterative process. For DVB-S2, about 300000 messages are
processed and updated in each of the iteration. These huge data processing and storage
requirements are a real challenge for considering the hardware complexity. The proposed
decoding schemes are based on so-called OMSA algorithm. Based on our proposed schemes, the
OMSA can reduce 75% memory requirement for extrinsic information, while provides

sub-optimal decoding performance.
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