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Abstract

This paper proposes a new approach for tracking
the contour of moving object for head-shoulder video
sequence using initial shape model. First, we can utilize
manual process or some segmentation approach to
obtain the initial shape model. Then, we detect the
changing ratio of intensity outside the bounding box in
background area. And, the OR operation is employed to
obtain a combined shape which 1s composed of initial
shape model and mesh-based temporal segmentation
result by motion activity. Finally, we propose a new
iterative pixel-based erosion algorithm for obtaining
exact object shape using local gradient along the
boundary of combined shape in a counting window.
Keyword: moving object contour tracking, shape model,
mesh-based temporal segmentation, local gradient.

1.Introduction

For object based wvideo coding system, the
segmentation technologies of image sequence, which
separate the image into object(s) and background, are
necessary and desirable. There are two spatial-temporal
and  temporal-spatial  approaches for  wvideo
segmentation. In spatial-temporal segmentation [1]-[3],
the image is separated into many regions. And objects
are obtained by merging process with motion
estimation of each region. In temporal-spatial
segmentation [4], the motion estimation 1s processed by
pel. And the motion vectors are classified into several
regions. In [3], the temporal process is done by motion
activity. And the patches with higher motion activity
are detected. The silhouette is detected using patterns
type in spatial process.

There are several methods is proposed for object(s)
tracking [6]-[10]. The object edge detection is proposed
by Hausdorff distance [10]. In this approach, the video
segmentation result must be obtained in the current
frame firstly. Then the spatial segmentation is done in
the reference frame. The Hausdorff distance is
calculated for the estimation of the edge points of
regions between these f(rames. If the spatial
segmentation is not exact enough, the result of the
tracking will be influenced. And the computation of the
spatial segmentation and the distance measurement are
heavy.

In the object-based video coding system, to
acquire the complete object(s) in whole video sequence
1s required. But the proposed approaches of wvideo
segmentation can not segment the object(s) in whole
video sequence exactly. So the process of object

tracking, after we obtain a complete object model by
artificial or segmentation processing, is very important
for the object-based video coding system.

In this paper, we propose a new method for
moving object contour detection using shape model.
We focus our algorithm on head-shoulder video
sequences. The new combined shape is obtained from
temporal segmentation result and initial shape model
by OR operation, which will be discussed in section 1T
part A. the local gradient in a counting window 1s
detected along the real object boundary for the pruning
of the combined shape, and an iterative pixel-based
erosion algorithm is proposed for obtaining real object
shape exactly. The detail algorithm is described in
section II part B. And the experimental results will be
shown in Section III.

2. Moving Object Contour Tracking
using Shape Model

A. Initial shape model and combined shape

The initial shape model for object contour tracking
can be obtained by artificial or segmentation
approaches. We will utilize these two kinds of initial
shape models in our experiment. The artificial shape
model is shown in Fig.1{a). And the other one is
obtained from temporal-spatial approach [5], shown as
Fig.1(b)..

(a) (b)
Fig 1. Shape model for object contour detection.
(a) The artificial.

(b) The temporal-spatial segmentation.

For detecting the moving area of object, we
employ temporal segmentation in [5] to obtain the
moving regions. The temporal segmentation result may
not contain the whole object completely, when the
object is with less motion or stationary in a series of
frames, shown in Fig.2. So we can not only use the
temporal segmentation result for the object contour
tracking in reference frame. Now, the shape model and
the temporal segmentation result are combined into a
new shape image by OR operation, denoted as
combined shape. The combined shape contains the
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