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Simultaneous Estimation of Facial Pose and Expression
Using Variable-intensity Template

SHIRO KUMANO,! KAZUHIRO OTSUKA, 2
JUuNJI YAMATO,? E1saku MAEDA? and Yorcur Sarof!

In this paper, we propose a method for pose-invariant facial expression recog-
nition from monocular video sequences. Existing methods require stereo cam-
eras or the preparation of a large amount of learning data to generate an accu-
rate face model. With the aim of solving these problems, we propose a novel
face model, called the variable-intensity template, which can be generated with
very little time and effort. The variable-intensity template consists of a face
shape model, a set of discrete interest points defined in the vicinity of facial
parts, and an intensity model which describes how the intensity of interest
points vary with different facial expressions. By using this model in the frame-
work of a particle filter, our method is capable of estimating facial poses and
expressions simultaneously. Experiments demonstrate the effectiveness of our
method. A recognition rate of about 90% was achieved for horizontal facial
orientations over the range of £40 degrees from the frontal view.
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Fig.11 Example of estimation results of facial poses and expressions in Test 1.
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Table 1 Average recognition rates of facial expressions

of nine subjects in Test 1.
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Table 2 Confusion matrix of facial expressions in Test 1: The expressions in the rows are the ground

truths and the expressions in the columns describe the recognition results. The numerals

denote average recognition rates.
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(a) Input video sequence (from left to right, frame number 100, 290, 400, 560, 660).
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(b) Ground truth (top) and probabilities of facial expressions (others):
The probability of correct expression is remarkably higher than that of other expressions.
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(c) Estimation results of facial pose (horizontal axis same as that of (b)):
Facial poses (red solid line) are estimated with enough accuracy to detect three head shake cycles.
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Fig.12 Images and estimation results in Test 2.
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Table 3 Average of maximum shift length of calculated position, k; max,
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Fig. 13 Margin size range satisfying condition II.
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