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ABSTRACT

Human face and facial feature detection is a specific problem of pattern recognition. Detecting
faces whose sizes, angles and locations are unknown in a complex background is a difficult task,
for which the main reason is the variety of human face configuration and texture, as well as
additional facial changes as glasses and mustache and unknown light condition.

As a part of the efforts to solve the problem, based on a novel technique of Human Face
Center-of-Gravity Template (FCGT) Matching, we improved the FCGT technique, which can  be
used in detecting faces under strong illumination variations.

Improved FCGT technique has a significant advantage, which can make some compensation to
illumination variations by strong, weak and side lighting conditions. Experiments show that

improved FCGT technique increases 15% correct detection rate for face detection.

Based on improved FCGT technique, we suggest several techniques on facial features
extraction and detection.

As for facial feature extraction, edges of lower eyelid and jaw are usually difficult to extract,
which affect the succeeding work on location and analysis of facial features. We proposed a frame
on general-scal e-edge extraction, which can solve these problem well.

As for facia feature location, we design a pupil template and relative rules to localize eye
region features, including position and size of eye, and shape description of eyelid.

Finally, a histogram rule based method and a SVM learning based method is suggested to solve
the problem of removing sketch false faces and discriminating liveness of human faces.

Keywords: image processing, pattern recognition, face center-of-gravity template, face detection,
facial feature location, face true-false analysis, liveness analysis



