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Abstract

Abstract

Face detection has always been the most basic technology in the research of face
recognition. So far, face detection has achieved some results, but the performance of
face detection is still affected by a number of interfering factors, such as posture,
expression, covering and illumination brightness of the faces in images. In order to
reduce the interference of these factors, we proposed a fusion strategy of two face
detection methods, namely the global feature face detection based on edge
information of face contour and the local features face detection based on template
matching of eyes. The integration of face detection methods ameliorated the
performance and improved the accuracy and robustness. The follows show the main
contents of this paper.

Firstly, the summary of the face detection technologies was given. We introduced
the research background and significance, the development history and current
situation, as well as the influencing factors of face detection. We chose the detected
rate, undetected rate and false positive rate as performance evaluation criteria. The
face detection was divided into three categories, including feature-based method,
method based on deformable model and appearance-based one.

Secondly, a fusion skin-color model was used to detect the skin area in images.
For reducing the interference of skin color-like regions including the background and
clothes in images, we firstly did skin detection with a fusion skin-color model, namely,
two-dimensional skin-color histogram model and Gaussian mixture skin-color model.
To a large extent, the skin detection reduced the search range and the face detection
error.

Thirdly, the global feature face detection based on edge information of face
contour was adopted to roughly detect faces, preliminary locating candidates of face
region. The Canny edge detection algorithm was used to extract edge in the binary
skin-detected images. And then, we did the opening and closing operation to remove

small noises. So we could achieve rough face detection with morphology operations
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to initially locate face region candidates.

Lastly, the local features face detection based on template matching of eyes was
using to accurately do further face detection among candidates. After the skin area
detected image transformed to gray image and smoothed, we scaled and adjusted the
eye template to match the face region candidates in the smoothed gray image. So we
got the cross-correlation coefficient, and then compared it with the threshold value,
which obtained from examinations, to locate the true faces, remove the false ones in
the candidates and finally achieve accurate face detection.

Through the above work, we made the image through skin detector, preliminary
face locator and finally face detector to construct an accurate face detection system
based on global and local features fusion strategy. The innovation of this paper was
that we use the fusion face detection strategy based on the fusion skin detection
technology policy. Through experiments we found that, the system can effectively
improve the detection performance including increasing the true positive rate and
reducing the false positive rate. With high accuracy, the face detector we proposed

has great prospects.

Key Words: Skin Detection; Face Detection; Fusion Strategy.
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