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Hand Gesture Recognition Algorithm Robust to Complex Image

Sang Yun Park*, Eung Joo Lee'

ABSTRACT

In this paper, we propose a novel algorithm for hand gesture recognition. The hand detection method
is based on human skin color, and we use the boundary energy information to locate the hand region
accurately, then the moment method will be employed to locate the hand palm center. Hand gesture
recognition can be separated into 2 step: firstly, the hand posture recognition: we employ the parallel
NNs to deal with problem of hand posture recognition, pattern of a hand posture can be extracted by
utilize the fitting ellipses method, which separates the detected hand region by 12 ellipses and calculates
the white pixels rate in ellipse line. the pattern will be input to the NNs with 12 input nodes, the NNs
contains 4 output nodes, each output node out a value within 0~1, the posture is then represented by
composed of the 4 output codes. Secondly, the hand gesture tracking and recognition: we employed the
Kalman filter to predict the position information of gesture to create the position sequence, distance
relationship between positions will be used to confirm the gesture. The simulation have been performed
on Windows XP to evaluate the efficiency of the algorithm, for recognizing the hand posture, we used
300 training images to train the recognizing machine and used 200 images to test the machine, the correct
number is up to 194. And for testing the hand tracking recognition part, we make 1200 times gesture
(each gesture 400 times), the total correct number is 1002 times. These results shows that the proposed
gesture recognition algorithm can achieve an endurable job for detecting the hand and its’ gesture.

Key words: Hand Gesture Detection(£2%-273 %), Hand Gesture Recognition(£2%-%¢14]), Posture
Recognition(¥ e} ¢14]), Kalman Filter(Z 72 E), Moment Method(EHER41H)
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F 1. Conclusion of Value Change with Some Type
of Hand Motion
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Images using for Hand Detection
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22l 17. Convergent Curve (Error Curve) of Parallel
NNs in Training Approach
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(e)

33 18. Output of Hand Tracker for 3 Gestures, (a)

(f) are correspond trajectory.
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718 19, Example of Non-touch computer application
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, {¢), (e) are specific frame of a gesture, (b), (d},

E 6. Index of Hand Posture
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% 20. The Hand Gesture Recognition System
Performance Evaluation Results
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