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Active Contour Models for Extracting Facial Contour
TARO YOKOYAMA," YASUSHI YAGIt and MASAHIKO YACHIDA?

The difficulty in the use of an active contour model is how to provide the initial position of
the contours and how to define energy functions. In this paper, we propose a new active con-
tour model for an axis-symmetric curved 3D object. We include the axis-symmetry property
as a global constraint on the energy function of the active contour model. Instances of the
active contour model can only deform in a way keeping axis symmetry. Apparent contours
of a 3D curved object in an image depend on the curvature relative to the view point, the
lighting conditions and the background patterns. The proposed method uses two different
sizes of differential filters for extraction of apparent contours with partially different intensity
gradients. We consider that the most suitable initial positions of active contours are positions

- which are equidistant from desired contours. Then, to improve the sensitivity of initialization,

we converge the initial position to the most suitable position by iteratively calculating the
initial position of active contours. We apply the method to real human faces of more than 50
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people with our face recognition system for evaluating effectiveness.
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Fig. 1 Test scene for explaining Dual scale filters.
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Fig. 2 Step edge. upper left: synthetic image, upper right:

convergence with a high frequency edge filter, lower:

convergence with a low frequency edge filter.
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Fig. 3 Smooth edge. upper left: sample image, upper
right: convergence with a high frequency edge fil-
ter, lower: convergence with a low frequency edge
filter.
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Fig. 10 Automatical facial contour detecting system.
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Fig. 11 Initial position of active contour model.
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model.
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Fig. 18 Example of detected facial contour.
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Fig. 19 Example of detected contour. a) original model, b) with symmetry

energy, c) introducing all our propose.
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Fig. 20 Average error of extracted facial contour.
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