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Abstract

Face detection and tracking has recently been a hot research topic in computer vision. Many applications need to
determine the position of human faces in videos. In this paper we propose a method for multi-pose face detection
and tracking by combining the visual tracking and face detection in video sequences. Our proposed model
consists of four modules: (i) an initialization module for setting the initial status of the whole system, (ii) a
Condensation module for estimating the position of the human face for tracking, (iii) a template module for
recording the face features for the observation process in Condensation, and (iv) a correction module for
restarting the tracking if the tracked face has been lost. These four modules cooperate to detect the face area and
track the face moving in video sequences. This paper also demonstrates several experiments to show the
performance of our proposed methods.
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Procedure: Condensation
Input
(s, wf_l):.il: N samples with weights at time -1,
TR;_,: the target position at time -1.
Output
(sl wie,: N new samples with weights at the current time 1.
TR,: the target position at the current time ¢.

/{ Dynamic Process
fori=1toN

compute the cumulative probability of each sample: cj_l = Z‘j w;"_l.
end for
fori=1toN

generate a random number r and get the smallest k such that ¢ | > r.

sl ~ N(s¥ |, o2) // new samples are generated with a displacement.
end for

{/ Observation Process
fori=1toN

w’ Eudideanl)xsmnce(s‘,, fe)

I fp. the p*-th face pose (classified at time ¢ — 1) in the checklist.
end if
Normalize [w’}f‘r v

/{ Target Estimation
TR = YV wix s,
End Procedure
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