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A Robust Hand Recognition Method to Variations in Lighting

+ Tt

Yoo-Joo Choi" - Je-Sung Lee™ - Hyo-Sun You'™

- Jung-Won Lee™ - We-Duke Cho™"

ABSTRACT

In this paper, we present a robust hand recognition approach to sudden illumination changes. The proposed approach constructs a
background model with respect to hue and hue gradient in HSI color space and extracts a foreground hand region from an input image
using the background subtraction method. Eighteen features are defined for a hand pose and multi-class SVM(Support Vector Machine)
approach is applied to learn and classify hand poses based on eighteen features. The proposed approach robustly extracts the contour of a
hand with variations in illumination by applying the hue gradient into the background subtraction. A hand pose is defined by two Eigen
values which are normalized by the size of OBB(Object-Oriented Bounding Box), and sixteen feature values which represent the number
of hand contour points included in each subrange of OBB. We compared the RGB-based background subtraction, hue-based background
subtraction and the proposed approach with sudden illumination changes and proved the robustness of the proposed approach. In the
experiment, we built a hand pose training model from 2,700 sample hand images of six subjects which represent nine numerical numbers

from one to nine. Our implementation result shows 92.6% of successful recognition rate for 1,620 hand images with various lighting
condition using the training model.

Key Words : Background Subtraction, Hue-Gradient, SVM, Hand Recognition
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