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Multiple-camera-based Hand Shape Recognition Method
and Its Application to Virtual Space Interaction

AKIRA Utsumr,t JUN OHYAt and RYOHEI NAKATSUt

We propose a hand shape recognition system using multiple-viewpoint images. Most con-
ventional hand shape recognition systems were not concerned about the self-occlusion problem
due to the hand rotation and a user needed to pay attention to his hand’s direction to avoid
the problem. We employ multiple-viewpoint images to estimate the pose of a human hand.
After a pose estimation, a “best view” for the hand shape recognition is selected based on the
estimation result. Hand shape recognition is performed based on the shape representation
using P-type Fourier descriptor that is not affected with image scaling and translation. Based
on the shape recognition, we developed a system where a user can create virtual graphical
scenes interactively. In the system, a user can change the virtual objects’ positions, sizes,
colors, etc. with hand gestures. This system can be used as a user interface device, replacing
glove-type devices and overcoming most of the disadvantages of contact-type devices.
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Fig. 1 System diagram.
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Fig. 2 Coordinate system for hand posture estimation.
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Fig. 4 Hand image projection on a selected camera 3.
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Fig. 5 Contour extraction.
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Table 1 Results of shape recognition with best-view selection.
ATIHR
shape0 | shapel | shape2 | shape3 | shape4 | shape5 | shape6 | shape7 shape8 | shape9 | shapelO | shapell | shapel2
JLU—n¥ | 298 299 299 298 297 295 298 297 299 293 286 299 300
shape0 | 297 6 0 0 26 0 0 0 0 0 0 0 0
shapel 1 270 0 0 36 7 0 0 0 1 0 0 0
shape2 0 0 288 6 4 0 1 0 45 9 1 0 0
shape3 0 0 1 285 1 0 2 1 14 9 0 0 i}
# | shaped4 0 23 2 1 215 6 0 0 0 6 0 0 1
# | shapes 0 0 0 0 10 280 0 2 0 1 0 1 0
% | shapes 0 0 2 1 0 0 279 3 1 5 0 0 0
| shaper 0 0 0 0 0 1 0 277 0 1 0 0 0
shape8 0 0 5 1 0 0 1 0 213 26 1 0 0
shaped 0 0 1 4 5 1 14 11 26 202 32 1 7
shapel0 0 0 0 0 0 0 1 3 0 33 250 13 0
shapell 0 0 0 0 0 0 0 0 0 0 2 284 0
shape12 0 0 0 0 0 0 0 0 0 0 0 0 292
B (%) | 99.7 | 903 | 96.3 | 956 | 72.4 | 949 | 93.6 | 93.3 | 71.2 | 68.9 87.4 95.0 97.3
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Fig. 7 Experimental environment.
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Fig. 8 Shape recognition stability versus hand rotation.
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Fig. 9 System behavior example (‘resize’ command).
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Fig. 10 System behavior example (‘delete’ command).
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