Journal of Control, Automation and Systems Engineering, Vol. 7, No. 4, April, 2001 ' 309

[ Wy

olzho] ME oINS 9B

3 Oi—g— I:II-ol:_LI—

%
i

Analysis of Face Direction and Hand Gestures for
Recognition of Human Motion
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Abstract :

In this paper, we describe methods that analyze a human gesture. A human interface (HI) system

for analyzing gesture extracts the head and hand regions after taking image sequence of an operator’s
continuous behavior using CCD cameras. As gestures are accomplished with operator's head and hands motion,
we extract the head and hand regions to analyze gestures and calculate geometrical information of extracted
skin regions. The analysis of head motion is possible by obtaining the face direction. We assume that head is
ellipsoid with 3D coordinates to locate the face features like eyes, nose, and mouth on its surface. If we know
the center of feature points, the angle of the center in the ellipsoid is the direction of the face. The hand region
obtained from preprocessing is able to include hands as well as arms. For extracting only the hand region from
preprocessing, we should find the wrist line to divide the hand and arm regions. After distinguishing the hand
region by the wrist line, we model the hand region as an ellipse for the analysis of hand data. Also, the finger
part is represented as a long and narrow shape. We extract hand information such as size, position, and shape.

Keywords : HI(Human Interface) system, head and hand region segmentation, feature extraction, head direction,

hand gesture analysis
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Fig. 1. (a) Input image, (b) Skin color extraction, (c)
Edge extraction.
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Fig. 2. Head model and rotate direction.
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Fig. 3. Extraction of face feature point by template

matching.
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Fig. 4. Credibility estimation of feature point. (a)
Matching distribution of nose after template
matching, (b) Histogram of maximum value
region in (a), (¢} Projection of valid
region(40%6).
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