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Research on AVS 3D video coding

Lianlian Jiang (Computer Applied Technology)
Directed by Wen Gao

Three-dimensional movie, such as Avatar, has aroused people’s desire for
watching three-dimensional (3D) movie. The angular difference of each eye and
convergence function can produce three-dimensional effect, which is the basic theory
of 3D movie. Therefore, multi-view video technology, as the basis of
three-dimensional film becomes a hot spot for researchers. The compression of
multi-view video is the most significant technology for 3D program’s
system. Multi-view video is captured from different viewpoints of the same
scene. The shooting scene is roughly the same, with merely some difference or
distortion caused by different angles. Due to the similar scene, there are vast amount
of redundant data to be encoded.

The way to solve it is to directly encode each sequence by current coding
standard, such as H.264/MPEG-4 AVC video encoding standard. Later MPEG-2
added multi-view profile (MVP), as an amendment to the MPEG-2 standard, in order
to encode stereo video. From then on, a number of coding technologies and standards,
aiming at supporting 3D effect, have been proposed. JVT has adopted the framework
of hierarchical B as multi-view video coding standard. The scheme uses both motion
compensation and disparity compensation to further remove redundant data from
temporal and spatial domain.

In this paper, we proposed a method in this thesis devoted to system layer of AVS
stereo video coding standard, which was adopted into AVS video coding standard
issued by Audio Video coding Standard (AVS) Workgroup of China. The method as
improvement in system layer can enforce the three-dimensional effect at two levels by
means of current broadcasting infrastructure. Although MPEG-2’s multi-view profile
is able to support stereo video coding based on the state-of-art forecasting

infrastructure with the aid of SEl-based splicing syntax, but it doesn’t take depth



video into consideration. Contrary to MPEG-2, AVS video coding standard can
support both texture and depth video coding. Sampling-aide MVC scheme as one
profile in AVS, without significant modification of current video coding standards,
can merge two videos from neighboring viewpoints into one video. It not only saves a
lot of bitrates, but also ensures viewing quality, which actually makes it possible to
three-dimensional display with real-time coding and decoding.

Second, this thesis presents an adaptive motion skip mode. Inter-view motion
skip mode has been proposed to improve the coding efficiency of multi-view video
coding (MVC) by reusing the motion information of the referenced views. In this
paper, an adaptive motion estimation algorithm for the motion skip mode is proposed
for AVS 3D video coding. The proposed algorithm searches the best motion
information, by means of adaptive global disparity estimation and a refine search
along the horizontal direction, for the purpose of motion-compensated coding.
Moreover, the method is applied to sampling-aided scheme for AVS 3D video coding,
which encodes the reorganized sequence by merging two down-sampled videos.
Rate-distortion optimization criterion is employed to find the best motion information.
Experimental results demonstrate that the proposed algorithm can substantially
improve the coding efficiency.

In summary, this thesis proposed two methods to improve three-dimensional
video coding efficiency and experimentally demonstrate that the proposed approaches
for multi-view video coding are feasible and effective. The improvements in the
system layer of AVS assist to realize real-time HD multi-view video coding. The
experiment result of adaptive motion skip mode shows the proposed method can

adaptively optimize the global disparity vector and further improve coding efficiency.
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