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Abstract This paper describes a new face detection method that is a pre-processing algorithm for
on-line face recognition.

To complement the weakness of using only edge or color features from previous face detection
method, we propose the two types of face detection method. The one is a combined method with edge
and color features and the other is a center area color sampling method. To prevent connecting the people’s
face area and the background area, which have same colors, we propose a new adaptive edge detection
algorithm firstly. The adaptive edge detection algorithm is robust to illumination variance so that it
extracts lots of edges and breakouts edges steadily in border between background and face areas.

Because of strong edge detection, face area appears one or multi regions. We can merge these
isolated regions using color information and get the final face area as a MBR (Minimum Bounding
Rectangle) form. If the size of final face area is under or upper threshold, color sampling method in
center area from input image is used to detect new face area.

To evaluate the proposed method, we have experimented with 2,100 face images. A high face
detection rate of 96.3% has been obtained.

Key words : Face Skin Area Detection, Edge Detection, Centroid Sampling
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Approach Method

Representative works

Edge: Grouping of edges

Gray-levels (Texture): Space Gray-Level Dependence
matrix (SGLD)

Low-level

Color: Mixture of Gaussian

Motion: Second order temporal edge operator

Feature-based

Multiple Features: Integration of skin color, size, shape

Featwre Searching: anthropometrics measures

Feature analysis

Constellation analysis: gradient-type operator

Snake: term sensitive to the image gradient

Active shape Deformable template: integral energy
Point_disiribution models (PDMs): flexible model
Eigenface Eigenvector decomposition and clustering

Distribution-based

Gaussian_distribution and multiplayer perception

Neural networks

Ensemble of neural networks and arbitration schemes

Appearance-based |Support Vector Machine(SVM)

SVM with polynomial kernels

Naive Bayes Classifier

Joint statistics of Jocal appearance and position

Hidden Markov Model(HMM)

Higher order statistics with HMM

Information—Theoretical App.

Kullback relative information
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