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Tracking Video Object Based on Central Macroblocks

XIAO Guo-Qiang KANG Qin JIANG Jian-Min ZHANG Bei-Bei

(College of Computer and Injformation Science . Southwest University , Chongging 400715)

Abstract  Since the approaches suggested so far for video moving object tracking are sensitive to
the accuracy of object segmentation, we propose a new video object tracking algorithm that pro-
vides the strength of robustness to the problems of both under-segmentation and over-segmenta-
tion. The proposed tracking algorithm introduces a concept of central macroblock, which is used
to establish the correspondences between objects inside neighboring frames via two levels of simi-
larity measurement and observations. Furthermore, MPEG motion estimation and compensation
and Kalman filtering techniques are also exploited to enhance the tracking performances. While
the first level of similarity measurements is limited to local texture matching via SAD (Sum of
Absolute Differences) values between central macroblocks, the second level is established upon
objects via directional vectors, characterizing the internal structure of the segmented objects. And
both levels of similarity measurements are integrated by Kalman filtering. Experimental results
carried out on PETS2001 and PETS2006 database show that the proposed algorithm achieves suc-
cessful tracking performances robust to inaccuracy of object segmentation as well as other distrac-
ting factors such as occlusion, deformation, lighting effect, object disappearances and appear-

ances etc.
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Background

Video object tracking discussed in this paper is a topic in
the field of video analysis and processing. Content based vid-
eo processing requires extraction of moving video objects,
which play crucial roles for interpreting visual content,
events, and relevant knowledge. Such video object extraction
is primarily done via object segmentation and tracking to en-
sure that moving objects are extracted temporarily across a
number of frames. As object segmentation remains an un-
solved problem and no reliable solution exists to provide ac-
curate object segmentation, algorithms robust to possible in-
accurate object segmentation should be useful for all content
based video processing, analysis, interpretation, and applica-
tions.

Existing efforts on video object tracking can be classified
into four categories; model-based, appearance-based, con-
tour/mesh-based, and feature-based. In model-based object
tracking, a priori knowledge for the shape of objects in a giv-
en scene is required, which is often computationally expen-
sive and lack of generality. Appearance-based methods rely
on information about the entire region of the 2D shapes for
the video object. As these are mainly low-level features, such
methods often fail in dealing with complex deformations.

Contour and mesh based methods relies on the contour of ob-
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jects or 2D meshes to do the tracking, where motion is ex-
ploited to project the contour to the object segmented in the
next frame. In such contour-based tracking methods, the
computational complexity is often high, and large non-rigid
movements cannot be handled by these methods. Feature-
based methods use features of a video object to track parts of
the object, but they are not specifically designed for video ob-
ject tracking. The major problem in these methods lies in the
fact that it is difficult to group features and determine which
of them belong to the same object.

In this paper, we propose a technique for automatically
tracking video objects in cluttered background via object seg-
mentation, regional division, central point extraction, central
macroblock construction, and directional vector validation.
This algorithm uses central points and their directional vec-
tors to solve the correspondence problem, which presents ad-
vantages in its robustness to inaccurate object segmentation.
The simplicity comes from the fact that instead of projecting
the entire region into the next frame, only a central macrob-
lock of 16 X 16 pixels needs to be processed. Therefore, there
is no need for computationally expensive motion models.
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