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Abstract

Detecting human face and facial landmarks automatically in an image is an essential step to a
fully automatic face recognition system. In this paper, we present a new approach to detect
automatically face and its eyes of input image with scale and rotation variations of faces by using
an intensity based template matching with a single log—polar face template. In a template-based
matching it is necessary to normalize the scale changes and rotations of an input image to a
template ones. The log—polar mapping which simulates space-variant human visual system converts
scale changes and rotations of input image into constant horizontal and cyclic vertical shifts in the
output plane. Intelligent use of this property allows us to shift of the candidate log—polar faces
mapped at various fixation points of an input image to be matched to a template over the log-polar
plane. Thus, the proposed method eliminates the need of adapting multitemplate and multiresolution
schemes, which inevitably give rise to intensive computation involved to cope with scale and
rotation variations of faces. Through this scale and rotation invariant matching, the developed
method can lead to detecting face and its eyes simultaneously. Experimental results on a database
of 795 images show over 98% detection rate.
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Fig. b.

Mustration of scale and rotation invariant matching of the candidate log-polar face images to a

template: (a)-(c) The candidate face images extracted using the elliptic face model. (d)-(f) The
candidate log-polar face images with a resolution 128256, in which (a)-(c) images are mapped into
the log-polar plane at each fixation point and the resultant log-polar images are realigned using the
correction equations to obtain scale and rotation invariance.
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Fig. 6. Sample images of our face database.
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