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ABSTRACT
Successful face detection is closely related to the tasks of subsequent face recognition. Hence, the high detection rate plays an
important role on the success of face recognition. This study first proposes an algorithm of face detection based on knowledge and
feature method (also called method ONE) to overcome the difficulties of elliptical labeling method. Then, another algorithm of face
detection based on support vector machine (SVM) method (also called method TWO) is also proposed to solve the problem of skin
color segmentation due to large illumination variation. The method ONE uses the facial features, such as eyes, nose, and mouth so
on, to extract and locate the facial region from their background of an image. With the aid of the method ONE, the proposed
elliptical labeling method can quickly and accurately locate (or detect) the possible facial regions in an image. However, the use of the
triangular labeling method, which is based on the geometry formed by the two eyes and mouth of the possible face candidate, can
further reduce the false detection rate by the elliptical labeling method. The method TWO utilizes a SVM learning machine to train
a great variety of samples, including skin color and non-skin color images, to form a useful skin color model based on multicolor
space, which can be used to predict the skin color regions in a tested image. The tested image is first divided into several blocks with
fixed size. The block can then be considered as a skin color region when the number of skin-tone pixels in a block predicted by the
SVM method is greater than a certain threshold, say, 50%. The results show that this method can completely solve the problem of
skin color segmentation due to the large variation of illumination. Furthermore, the face features can be further extracted from the
possible blocks with skin color by a gray level face model, which is also trained by the SVM method. With the aid of both skin color
model and gray level face model, the efforts to compare the frame in a tested image with the gray level face model can be greatly
reduced, but the possibility of false detection should be further reduced.
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