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An Implementation of Real-Time Numeral Recognizer Based on
Hand Gesture Using Both Gradient and Positional Information

Ji-Ho Kim" - Yang-Woo Park™ - Kyu-Phil Han™

ABSTRACT

An implementation method of real-time numeral recognizer based on gesture is presented in this paper for various information devices.
The proposed algorithm steadily captures the motion of a hand on 3D open space with the Kinect sensor. The captured hand motion is
simplified with PCA, in order to preserve the trace consistency and to minimize the trace variations due to noises and size changes. In
addition, we also propose a new HMM using both the gradient and the positional features of the simplified hand stroke. As the result, the
proposed algorithm has rohust characteristics to the variations of the size and speed of hand motion. The recognition rate is increased up
to 30%, because of this combined model. Experimental results showed that the proposed algorithm gives a high recognition rate about
9826,
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Fig. 1. Kinect sensor
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Fig. 3. Block diagram of the proposed algorithm
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Fig. 4. A PCA example
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Fig. 6. The proposed PCA approximation for numeral letters
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Fig. 9. Position-based feature code

Table 1. A recognition result for numeral cursive ‘0’
using only 8-gradient feature
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Fig. 10. The same directional code (a) '0' (b) &
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Fig. 12. Gradient and positional HMM of the proposed
scheme
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Fig. 13. Hand tracking images of the proposed algorithm

Table 2. Experimental results of the proposed algorithm
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Table 3. Comparison results with conventional algorithms

Output | 0 [ 1 |2 (3| 4]|5|6|7]|8]|9 |Aver
DTW | 99| 98 [100(100| 97 [ 96 [100| 95 100 98 | 98.30
DBN |98 (100|199 (99|97 |97 |99 |98 |99 |98 9840
Proposed | 98 | 99 |100| 97 | 98 | 97 [100{ 97 | 100 | 98 | 98.40
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