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Hand Shape Classification with a Wrist Contour Sensor

Analysis of Correlation between Wrist Contour and Pronation Angle

Rui FUKUT*! and Masahiko WATANABE*! and Masamichi SHIMOSAKA*! and
Tomomasa SATO*!

*1 Department of Mechano-informatics, School of Engineering, the University of Tokyo
7-3-1 Hongo, Bunkyo-ku, Tokyo 113-8656, Japan

Gesture recognition is getting popular, however, there are few applications utilizing
small motions like hand shape. This is because existing hand shape recognition methods
have some problems (limited environment, disturbing haptic sense, precision, etc...) to be

introduced into households.

To overcome these problems, we focus on wrist contour and

try to recognize hand shape with only a wrist-watch-type device. In our previous work, we
made a hand shape recognition system where a user must fix his/her arm posture (pronation
angle). This is because wrist contour varies not only with hand shape but also with pronation
angle considerably. In this paper, to overcome the problem of pronation angle, we develop
a new wrist contour measuring device that can estimate pronation angle by a pair of inertial
sensors. Utilizing the new device, wrist contour data have been collected from several subjects
in various pronation angles. Through the experiment, relationships between the hand shapes,
the pronation angles and variances of the wrist contour data are analyzed and revealed.
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Fig. 1 Wrist contour variation principle.
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Fig. 2 Wrist-watch type wrist contour measuring
device. (Upper right: circuit in the control part.
Lower right: circuit in the end part.)
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Fig. 3 The device consists of two separated parts. It

can follow wrist pronation movement.
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Fig. 4 Block diagram of the developed device.
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Fig. 5 Layouts of IMU sensors.
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Fig. 6 Pronation angle differs even in the same arm
posture.
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Fig. 7 Mock-up for pre-experiment of pronation angle

estimation.
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Each bar indicates the average estimated angle, and
each error bar indicates the variance. There are some
differences between the objective angles (in brackets) and
the actual angles because the mock-up is made by hand.

The dashed lines are the average angles of motion 1

Fig. 8 Result of pre-experiment of pronation angle

estimation.
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the distance between the measurement band and wrist surface.

The Upper graph shows the data of hand-side sensor array

and the lower graph shows the data of elbow-side sensor array.

Fig. 11 Wrist contour data of 6 hand shape class.
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Fig. 13

Wrist contour data of “Index and middle” in

various pronation angles.
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