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Abstract

Abstract

Video object (VO) segmentation is a fundamental problem in computer
vision, and has been studied widely. VO segmentation techniques have many
applications, such as video coding, video retrieval, video surveillance,
multimedia production, image understanding, pattern recognition, etc. The goal
of object segmentation is to partition the video frames into a series of spatially
correlated regions along the time axis. Such separated image representation can
provide flexible operations for videos. For example, in the new international
video coding standard MPEG-4, video frames are encoded in the object-based
way. This type of object-based video coding has not only improved the video
compression, but also provided the object-based accessing functionality. Another
example is the MPEG-7 standard that is the new international video description
standard. In MPEG-7, the content organization and retrieval are required in the
object-based way.

In this thesis, the research focuses on the problem of moving VO
segmentation for the multimedia processing applications. Two spatiao-temporal
VO segmentation algorithms are proposed. One is the regionbased spatio-
temporal Markov Random Field (STMRF) model, and the other is the region
based hierarchical MRF (HMRF) model. On the other hand, the block-based
moving region detection approach is proposed to extract moving VOs accurately.
To efficiently extract VOs on compressed video, the change-based VO extraction
approach on MPEG compressed video is proposed. For H.264/AVC compressed
video, the block-based MRF model is proposed. The detailed description of the
above techniquesis asfollows:

The region-based VO segmentation algorithm using the STMRF model is
proposed. This approach integrates three temporary segmentation results obtained
from the regionbased MRF (RMRF) labeling approach. The proposed method
employs the temporal continuity of regions along the time axis, and provides a
solution to robust VO segmentation based on temporal and spatial information of
regions. In the implementation, an occluded region detection approach to
efficiently remove the motion classification errors posed by the occluded



background is presented. On the other hand, a new region merging strategy to
deal with the over-segmentation problem of the watershed algorithm is presented,
too. The region merging process combines the region color and size information
to remove the small noise regions.

The regionbased VO segmentation algorithm using the HMRF model is
proposed. Based on multiresolution region segmentation, the approach apply
different RMRF models to segment VO in the related region layer. The HMRF
model employs the correlation of the region layers, and achieves accurate VO
segmentation. The proposed model can efficiently describe the layered character
of VO segmentation, and is a gradual optimization of the VO segmentation
process aong the region resolution.

The block-based moving region detection approach is proposed. The method
combines the region segmentation and the change-based VO segmentation
approach. Therefore, the obtained VOs have accurate boundaries. The proposed
method combines several local clues, and provides a simple but efficient moving
region detection results. In order to obtain reliable motion information, a block-
based motion re-estimation scheme is presented. The idea underlying the motion
re-estimation scheme is using the estimated motion parameters of the adjacent
blocks as the initialization of motion estimation for the current block. This
method can provide a good initialization in block motion estimation, and obtain
smooth and stable block motion field.

The change-based VO segmentation approach on MPEG compressed video is
proposed. The approach calculates the frame difference based on the DC image
reconstruction from the bitstream directly. The changed macroblocks can be
detected through the high order testing technique. In order to estimate the
background noise, an adaptive thresholding technique to separate background
automatically is presented. As a consequence, the proposed algorithm can
determine the threshold of change detection adaptively. The approach is suitable
for the video that has the majority of the intra-coded macroblocks or the invalid
motion vectors.

The VO segmentation algorithm using the block-based MRF model on
H.264/AV C compressed video is proposed. The algorithm extracts VOs from the
sparse motion vectors of blocks in the bitstream. To deal with the problem of
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noise motion vector field for compressed video, the proposed approach employs
the moving object label tracking procedure. To deal with the problem of variable
size motion compensation in H.264/AV C, the approach integrates the block size
information in the uniformed MRF model. The proposed algorithm obtains more
compact VO ssgmentation findly.

Keywords video analysis; moving object segmentation; MRF model; object
segmentation on compressed video



	Zeng Wei

