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Abstract

Classical video coding standards such as H.26x and
MPEG-1/2 are frame-based techniques, and no
segmentation of video scenarios is required. Their high
compression performance makes them widely used in video
application. ~ With the proliferation of multimedia
information, people are no more satisfied with simple
navigation of video contents, but require object-based
functionalities.

Therefore, Motion Picture Experts Group ( MPEG)
published the secondary generation video coding standard,
MPEG - 4. Compared with the first generation standard, a
significant character of MPEG - 4 is object-based coding
which means to code videos as a set of semantic video objects.
Video object segmentation is necessary to get each video
object. Video object segmentation has been promoted greatly
by the occurrence of MPEG - 4 but is not limited to MPEG -
4. Video object segmentation can serve for many application
in computer vision area. Some typical applications of video
object segmentation are video coding, video authoring and
edit, video retrival, vidco-based monitoring, etc.

Video object segmentation is a nut in video processing
and computer vision. The difficulty of video object
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segmentation lies on two aspects. One is the extreme
complexity of video scenes, which means no uniform model
for all video objects. Another one is the definition and
description of semantic video object. Video object
segmentation is carried out on low vision level while semantic
video objects are defined on high vision level. It is difficult to
get high-level objects by low-level segmentation. Generaly,
there are two problems in the current segmentation methods:
one is no universal algorithm suited for all the scenes, another
one is most of the current algorithms are hard to meet the
real-time performance.

This dissertation focuses on the methodology and
techniques for video object segmentation under the
framework of MPEG - 4, cellular neural network is
introduced to conquer the problem of real-time performance.

Major work of this dissertation is as follows:

First, a face extraction algorithm based on edge
projection is proposed. An important character is discovered
via the analysis of head-shoulder sequences, the motion
details are rich in the face region, so the approximate
coordinates of the face can determined by the vertical and
horizontal projection of DFD image. Then this small
rectangle region is divided into several small regions using run
length coding algorithm, judged by the motion informations
in DFD, the face can be extracted.

Second, two automatic video object segmentation
algorithms of head-shoulder sequence are proposed. The first

—» 2
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one is a spatio-temporal algorithm, a symmetrical inter-frame
difference is performed on a group of gray image initially,
then the image 1s divided into some flat zones with
uninterrupted grey scale information. Finally some regions
are merged and forming the object according to a rule, others
are discarded. The second one is a fast segmentation method,
this method is based on the maximal gradient region edge
clustering.

Third, an automatic video object segmentation algorithm
based on optical flow and improved watershed is proposed. In
this method, a new finite difference is used in the optical flow
computation of the proposed algorithm at first; then, the
original image is labeled into different regions by improved
watershed algorithm; finally, some regions are merged into
video object according to a certain criterion, others are
discarded.

Fourth, the first and the third algorithms are realized by
CNN to reach the target of real-time performance. 13
templates are used in this task include three templates made
by myself: “ And” template, + 1 template and limited
difference template.

All the proposed algorithms are validated through
experiments.

Key words video object segmentation, MPEG - 4, spatio-
temporal, mathematic morphology, cellular neural networks,
optical flow, watershed
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