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Localizing Head and Shoulder Line Using Statistical Learning
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ABSTRACT

Associating the shoulder line with head location of the human body is useful in verifying, localizing and
tracking persons in an image. Since the head line and the shoulder line, what we call $-shape, move together in
a consistent way within a limited range of deformation, we can build a statistical shape model using Active
Shape Model (ASM). However, when the conventional ASM is applied to Q-shape fitting, it is very sensitive to
background edges and clutter because it relies only on the local edge or gradient. Even though appeatance is a
good alternative feature for matching the target object to image, it is difficult to learn the appearance of the Q
-shape because of the significant difference between people’s skin, hair and clothes, and because appearance does
not remain the same throughout the entire video. Therefore, instead of learning appearance or updating
appearance as it changes, we model the discriminative appearance where each pixel is classified into head, torso
and baickground classes, and update the classifier to obtain the appropriate discriminative appearance in the
current frame. Accordingly, we make use of two features in fitting Q-shape, edge gradient which is used for
localization, and discriminative appearance which contributes to stability of the tracker. The simulation results
show that the proposed method is very robust to pose change, occlusion, and illumination change in tracking the

head and shoulder line of people. Another advantage is that the proposed method operates in real time.
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