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Multi-view video, which is obtained from multiple cameras capturing the same
scene from different positions and viewpoints, can provide more detailed and vivid
information regarding to the scene being captured. For this reason, multi-view video
IS receiving increasing attentions. Usually, more bandwidth is required to transmit
multi-view video due to the large amount data involved. Therefore, it is important to
improve the coding efficiency of multi-view video coding. The redundancy among the
neighbor views is usually exploited to achieve this. However, this requires the
inter-view camera communication, which is hard to perform in practice. Besides, in
many applications multi-view video has to be captured and transmitted in distributed
wireless environment, so the encoding complexity and robustness of the encoding
scheme has to be considered. All these pose great challenges to the traditional hybrid
video coding framework.

Distributed video coding is a promising solution to the problems mentioned above.
Distributed video coding is built on Slepian-Wolf theory and Wyner-Ziv theory.
Slepian and Wolf first proved that although two statistical sources are independently
encoded, the similar performance can be achieved as long as the joint decoding of
them is allowed for the lossless coding. Wyner and Ziv extended the distributed
source coding theory to the lossy coding, and proved that the Slepian-Wolf theory can
be realized by channel coding. The encoder encodes the original signals with channel
codes and only transmits the pairty bits to the decoder. The decoder recovers the
original signals by the transmitted parity bits and side information. Recently,
distributed video coding is receiving more and more attentions. This paper analyzes
distributed multi-view video coding and develops several algorithms to improve its
coding efficiency.

Main research achievements are listed as follows:

1. A fused motion model based side information generation method is proposed

In multi-view video, the motions of each view are highly correlated with each
other. We model such correlation with inter-view motion model, and use it to generate
side information. It works well for side information generation of the regions with
high motions. Besides, we use linear motion model to enhance the side information
generation in the region with low motion, which usually obeys the linear motion rule.
In this way, the side information quality can be improved greatly.

2. Aregion based correlation channel model is proposed

In distributed video coding, the statistical relation between the original frame and
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side information is modeled by the correlation channel model. From the viewpoint of
channel coding, the correlation channel model is used to describe the distribution of
the noises in side information. The proposed correlation channel model divides the
current frame into two regions based on the prediction accuracy. The noise
distributions of two regions are assumed to be distinguished, and they are modeled
separately. This will provide more accurate soft input information in channel
decoding, thus the decoding efficiency can be improved.

3. A multi-hypothesis decoding algorithm is proposed

For multi-view video, multiple side information can be generated by using temporal
correlation and inter-view correlation. In distributed video coding, channel coding is
used as entropy coding, so coding efficiency can be improved by exploiting the
statistical redundancy between side information and the original frame. The proposed
algorithm can improve the decoding efficiency and improve reconstruction by
exploiting the correlation between the multiple side information and the statistical
redundancy between them and the original frame.

4. A distributed video coding scheme based on the human visual system is proposed

The coding efficiency can be improved by removing the visual redundancy. In the
proposed scheme, we use a low-complexity interpolation method to approach the side
information at the encoder, and use the JND model to evaluate the visual
characteristics of the noises in side information. Practical Wyner-Ziv coding scheme
is only applied on the region where the noises can be perceived by human eyes, and
the original signals of the rest region are recovered via their corresponding side
information directly. By removing the visual redundancy in video signals, the
proposed scheme can save the bits-rates significantly without degrading the subjective
quality of the reconstructed frames.

Keywords: Distributed video coding; multi-view video coding; side information
generation; correlation channel model; perceptual coding; multi-view distributed
video coding.



