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Facial Feature Tracking Using Adaptive Particle Filter

and Active Appearance Model
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Abstract For natural human-robot interaction, we need to know location and shape of facial feature
in real environment. In order to track facial feature robustly, we can use the method combining
particle filter and active appearance model. However, processing speed of this method is too slow. In
this paper, we propose two ideas to improve efficiency of this method. The first idea is changing the
number of particles situationally. And the second idea is switching the prediction model situationally.
Experimental results is presented to show that the proposed method is about three times faster than
the method combining particle filter and active appearance model, whereas the performance of the

proposed method is maintained.
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Fig. 2. Some images of the training set that is used for building facial AAM model.

Fig. 5. Some images of the test set #3 (talking situation under complex background) containing expression, pose, and illumination variation.
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Table 1. Experimental results

Adaptive
( fr?rjr?iv[by (?nl;ge AAM + Adaptive ' Adﬁptive Number of P.articles
frame) sequence) Particle Filter |Number of Particles| Prediction Model + Adaptive
Prediction Model
Test Set #1 61.57 354.55 26.76 29.56 28.41 28.25
mean error per frame
Test Set #2 107.91 594.88 3122 32.35 31.79 31.54
mean error per frame
Test Set #3 87.52 100.27 32.99 34.04 3426 3420
mean_error_per_frame
Test Set #1
mean computational 65.74 22.68 455.14 386.62 256.46 170.37
time per frame(ms)
Test Set #2
mean computational 95.60 37.40 450.29 402.40 254.57 148.55
time per frame(ms)
Test Set #3
mean computational 87.19 39.28 427.28 383.99 245.85 149.20
time per frame(ms)
Test Set #1
mean number of - - 50 37.60 50 28.25
particles per frame
Test Set #2
mean number of - - 50 37.40 50 22.69
particles per frame
Test Set #3
mean number of - - 50 37.45 50 24
particles per frame
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