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Abstract

Traditional video standards such as H.261, H.263, MPEG-1,
and MPEG-2 can achieve high compression ratios and are suitable
for a wide range of application. However, multimedia users demand
fast, flexible and interactive access to audio-visual content.

MPEG+4 video aims at providing standardized core technologies
allowing efficient storage, transmission and manipulation of video data
in multimedia environments. To this end, the approach taken relies on a
content based visual data representation. Each frame of the input
sequence is segmented into arbitrarily shaped image regions (VOP’s).
the sequence of VOP is called video object (VO), which is the
encoded/decoded content. Following the object-based approach,
MPEG+4 visual transmits texture, motion and shape information of on
VO within one bit stream. The bit streams of several VOs and
accompanying composition information can be multiplexed.such that
the decoder receives all the information to decode the VOs and arrange
them into a video scene which is either the original scene or a new one
including only some VOs. It is believed that such a encoding/decoding
approach is a key to enable interactivity with objects for a variety of
multimedia applications.

To realize content-based encoding, MPEG-4 is a platform with a
definition of encoding/decoding algorithm: Shape coding, Texture

v
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encoding, Motion estimation and compensation, Error resilience, Sprite
coding, Generalized scalable encoding and so on. Shape coding
algorithm plays on an important role on the MPEG4 platform.

So far, MPEG-4 video group has put CAE into VM by carrying
out plenty experiments on the CAE shape coding, MMR shape
coding, Baseline shape coding, Vertex-based shape coding, Chroma-
key shape coding and so on.

In this thesis, we analyse and synthesize the content-based
coding algorithm in the view of shape description. We find many
good features of CSS-based shape representation from many
methods of shape descriptation. So we deeply study this method,
modify it and propose a new shape coding algorithm by using the
modified CSS method.

The achievements of the dissertation include:

The smoothing operator makes the curve shrink when CSS is used
in shape retrial. It leads to the movement of each point of the curve. The
movement results in the location information of point invalid. We
modify the CSS by using tracing algorithm so as to obtain the location
information of the point which is used in shape coding.

The local maximal curvature point is coded by shape coding.
This smoothed shape representation will not very efficient when the
shape consists of arcs. So we further modify CSS theory to extract
feature point that lies in arc.

The feature points are encoded by adaptive arithmetic encoding
algorithm and the modified octan-based vertex coding algorithm.
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A new CSSI-based motion estimation algorithm is proposed in
inter mode.

The arc-length-index-based algorithm is adopted to encode the
matched contour segments and the mismatched contour segments are
coded by using CSS-based algorithm which is used in intra mode. -

The object-based scalability is very important to transmit video
bit stream in internet. We research the multiscale representation of
shape contour and obtain the probable locations of points in higher
layers by using some rules. Then, we realize the CSS-based scalable
shape coding algorithm which encode the base layer points using the
new shape coding algorithm. The scalable shape coding algorithm is
very efficient to scalable encode the head and shoulder sequences.

Shrinkage of contour smoothed by CSS algorithm strictly
decrease the speed of encoding algorithm. In chapter 6, we study the
periodized wavelets based shape description, which is the further
study in the future. For the successful application of waveler
transform in image representation and compression, from now on,
we will focus our attention on the scalable coding of arbitrarily
shaped motion object to meet the demand of transmitting video
stream in internet.

This thesis is supported by the National Natural Science
Foundation of Shanghai (No. 992D14035) and the National Science
Foundation (No. 60172020).

Key words MPEG-4, shape coding, curvature scale space, curvature scale

space image, scalable algorithm.
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