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Detection of Waving Hands from Images Using Time Series of Intensity Values

Kota Irie*!

and Kazunori Umeda*?

This paper proposes a method of detecting waving hands from images as a key technology for man-machine in-

terface. FFT is applied to time series of intensity images. The images are converted to low-resolution ones, and

FFT is applied to each pixel of the low-resolution images. The proposed method is robust to lighting condition and

individual difference of skin color, because it doesn’t use color information at all. Experiments show the stability and
Yy

robustness of the proposed method. Additionally, the method is applied to an omnidirectional vision images and an

infrared camera, so as to show the wide applicability of the method.

Key Words: Image Processing, Gesture Recognition, FFT, Low-Resolution Image, Man-Machine Interface, Omni-

directional Vision, Infrared Camera
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Fig.5 Application of FFT to time series of intensity values
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Table 1 Frequency of waving hand

Subject A | B|[C|D/|E || Average
Frequency[Hz] | 3.7 [ 2.7 (2.9 3.3 | 3.6 3.2
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Table 2 Recognition rate of waving hands

Distance | 60 -190 Ix | 250-315 Ix
4m 99% 96%
5m 100% 96%
6m 100% 97%
Tm 96% 92%
8m 91% 83%
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Fig.16 Examples of luminous bodies with periodicity
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Detected point

(a) Distance: 1 [m]

i

(b) Distance: 2 [m]

2 I

Detected point

(c) Distance: 3 [m)]

Fig. 20 Example of detecting waving hands using an omnidirectional vision images

(a) Distance:

3 [m]

(b) Distance: 5 [m]

(c) Distance: 7 [m]

Fig.21 Example of detecting waving hands using an infrared camera
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