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Wyner-Ziv Video Coding Based on Gaussian Mixture Model
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Abstract  Despite recent advances, the rate-distortion (RD) performance of distributed video
coding (DVC) is not yet at the level of traditional motion-compensated predictive coding. The one
of critical factors is that the correlation noise model based on Laplacian cannot describe the virtual
channel accurately without access to current WZ frame. To resolve this problem, the model based
on Gaussian mixture model (GMM) is proposed for Wyner-Ziv video coding in this paper. First,
the statistical features of the correlation noise between WZ frame and corresponding side informa-
tion are analyzed. It is found that the actual probability distribution does not obey single peak dis-
tribution. We then introduce Gaussian mixture distribution to character the noise coefficient his-
togram. Moreover, the histogram feature is exploited to estimate the model parameter. Com-
pared with the Laplacian model, the experimental results show that the correlation noise model
based on GMM can describe the correlation noise more accurately and the performance of DVC
based on Gaussian mixture model outperform the DISCOVER based on the Laplacian one with an

average gain approximate to 1dB.

Keywords  distributed video coding; correlation noise; Gaussian mixture distribution; wireless
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Q7 1668. 90 2675.99 1055. 60 2101. 30 2949.72 3801. 98 2328. 30 3327. 8
Q8 3090. 83 4102. 12 1712. 80 2799.01 4775. 63 5799. 20 3873. 80 4872.9
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Despite recent advances, the rate-distortion (RD) per-
formance of distributed video coding (DVC) is not yet at the
level of traditional motion-compensated predictive coding. The
one of critical factors with respect to RD performance is accu-
The

correlation channel is a virtual channel between the side infor-

rately modeling and estimating the correlation channel.

mation at the decoder and the original information at the en-
coder. The side information can be seen the version of the o-
riginal one contaminated by the correlation noise. It is clearly
known that a more accurate description for correlation noise
probability distribution indicates fewer parity bits are required
to be sent to meet the reconstructed quality. As a result, the
RD performance gap between the Wyner-Ziv video codec and
the traditional predictive coding solution is to be shortened sig-
nificantly. However, the virtual correlation channel is non-sta-
tionary, which is difficult to model by means of traditional

methods.
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To resolve this problem, other methods corresponding to
modeling and adaptive estimating parameter have been pro-
posed in the literature, it still remains a hard challenge and
does need to further research on both theory and operation. In
this paper, the correlation noise model based on Gaussian mix-
ture distribution is proposed. The statistical features of the
correlation noise between WZ frame and corresponding side in-
formation are analyzed. It is found that the actual probability
distribution does not obey single peak distribution. We then
introduce Gaussian mixture distribution to character the noise
coefficient histogram. Moreover, the histogram feature is ex-
ploited to estimate the model parameter. The experimental re-
sults show that the model based on GMM can character the
correlation noise more accurately and DVC integrated the pro-
posed model achieves higher RD performance.

The authors have been pursing research on improving
the performance of DVC, such as improvement on side infor-
mation quality, accurately modeling on correlation noise and
integrating the Wyner-Ziv video coding techniques into wire-

less sensor network, etc.



