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Periodic Gesture Recognition Based on Time Series of Intensity
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In this paper, we propose a method to recognize periodic gestures from images as a key technology for human
machine interface. The proposed method uses power spectrum and phase spectrum that are obtained by applying FFT
to time series of intensity images. FFT is applied to each pixel of the low-resolution images. The method consists of 2
steps. First, the method detects periodic motion regions from power spectrum. Second, the system uses the phase
spectrum in the detected periodic motion region to classify the gestures. The proposed method is robust to lighting
condition and individual difference of skin color, because it does not use color information. To demonstrate the
effectiveness of the proposed method, we have conducted several experiments and show that support vector machines
are well suited for obtaining discriminate hyperplanes for recognition of periodic motion.
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Fig.1 The process of periodic gesture recognition (a) Intensity change (b) Normalized change

Fig.4 Time series change of intensity values
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Fig.3 Conversion of image to low-resolution

(a) Corrected region (b) Moving hand region
Fig.7 Extraction of moving hand region
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Table 1 Detection rate of periodic motion

Method 60-190[Ix] 250-315[Ix]
LD 95.00% 88.65%
MD 93.90% 88.85%

SVM 95.15% 90.05%
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Table 2 Recognition rate of periodic gesture
Input . . . Counter

Output Horizontal Vertical Clockwise Clockwise
Horizontal 96% 0% 1% 3%

Vertical 11% 68% 18% 3%
Clockwise 14% 1% 82% 3%

Counter 13% 0% 12% 75%
Clockwise
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