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Adaptive Hard Decision Aided Fast Decoding Method using Parity
Request Estimation in Distributed Video Coding
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Abstract

In distributed video coding, low complexity encoder can be realized by shifting encoder-side complex processes to decoder-side.
However, not only motion estimation/compensation processes but also complex LDPC decoding process are imposed to the
Wyner-Ziv decoder, therefore decoder-side complexity has been one important issue to improve. LDPC decoding process consists
of numerous iterative decoding processes, therefore complexity increases as the number of iteration increases. This iterative LDPC
decoding process accounts for more than 60% of whole WZ decoding complexity, therefore it can be said to be a main target for
complexity reduction. Previously, HDA (Hard Decision Aided) method is introduced for fast LDPC decoding process. For currently
received parity bits, HDA method certainly reduces the complexity of decoding process, however, LDPC decoding process is still
performed even with insufficient amount of parity request which cannot lead to successful LDPC decoding. Therefore, we can
further reduce complexity by avoiding the decoding process for insufficient parity bits. In this paper, therefore, a parity request
estimation method is proposed using bit plane-wise correlation and temporal correlation. Joint usage of HDA method and the
proposed method achieves about 72% of complexity reduction in LDPC decoding process, while rate distortion performance is
degraded only by -0.0275 dB in BDPSNR.

Keyword : Wyner-Ziv, Fast LDPC decoding, HDA method, Parity request estimation
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Table 1. Experimental results of proposed method

(a) BDPSNR
BDPSNR [dB]

Sequence
HDA M1 M2 M1+HDA M2+HDA
Stefan -0.0064 -0.0034 -0.0163 -0.0098 -0.0226
Foreman -0.0039 -0.0006 -0.0303 -0.0046 -0.0340
Coastguard -0.0064 -0.0038 -0.0365 -0.0097 -0.0423
Hall monitor -0.0062 -0.0016 -0.0049 -0.0077 -0.0109
Average -0.0057 -0.0024 -0.0220 -0.0080 -0.0275

(b) LDPC =35 npyof chgt AlZt s

TSLDPC (%)

Sequence
HDA M1 M2 M1+HDA M2+HDA
Stefan 63.31 32.06 44.85 68.92 72.67
Foreman 56.70 33.17 47.00 63.72 69.11
Coastguard 61.70 30.03 47.07 68.30 72.93
Hall monitor 62.50 29.91 50.63 68.84 74.36
Average 61.05 31.29 47.39 67.45 72.27

(c) S TS5} TiHol CHEH Al BzE

TStotal (%)

Sequence
HDA M1 M2 M1+HDA M2+HDA
Stefan 52.19 27.06 37.61 57.14 60.37
Foreman 45.59 26.93 38.18 51.49 55.84
Coastguard 45.44 22.16 34.84 50.33 53.83
Hall monitor 38.06 18.91 31.65 42.32 45.76
Average 45.32 23.77 35.57 50.32 53.95
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Fig. 7. Rate Distortion performance of the proposed method
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