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Multiple-camera-based Multiple-hand-gesture-tracking

AKIRA UtsuMl,t JUN OHYAt and RYOHEI NAKATSU*

We propose a method of tracking 3D position, posture, and shapes of human hands from
multiple-viewpeint images. Sclf-ccclusion and hand-hand occlusion are serious problems in
the vision-based hand tracking. Our system employs multiple-viewpoint and viewpoint selec-
tion mechanism to reduce these problems. Each hand position is tracked with a Kalman filter
and the motion vectors are updated with image features in selected images that do not include
hand-hand occlusion. 3D hand postures are estimated with a small number of reliable image
features. These features are extracted based on distance transformation, and they are robust
against changes in hand shape and self-occlusion. Finally, a “best view” image is selected for
each hand for shape recognition. The shape recognition process is based on a Fourier descrip-
tor. Our system can be used as a user interface device in a virtual environment, replacing
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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 System configuration.
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Fig.3 Observation coodinates.
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Fig.17 Observation model (hand orientation).
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Fig. 18 Orientation tracking results.
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Table 3 Shape recognition accuracy.
Input Hand Shape
shapel shape2 | shape3 | shaped4 | shapeb | shape6 | shape7

Input Frames 299 298 300 297 299 297 298

Correct Answer 299 295 271 275 261 297 295

Recognition Rate (%) 100 99.0 90.3 92.6 87.3 100 99.0

g % [T - R4 a~vryF—E
| ’I Table 4 Command list.
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Fig.21 Stability of shape recognition versus difference of

a selected viewpoint.
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Fig.22 Independent manipulation with both hands.
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Fig.23 Stretch command.
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