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Efficient vibration presentation using belt winding mechanism for mobile device
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For operation and experience in mobile devices, vibration feedback is used in addition to audio-visual feedback.
In general, however, the vibrators need to drive the entire body of the device which is larger than the actuators, and it
is difficult to present a strong vibration stimulus in a mobile environment requiring small size and low energy
actuators. Therefore, we propose a device that drives by winding a thin belt with DC motors, and presents vibration
by touching the belt with a fingertip. This method makes it possible to present vibration with low energy by vibrating
a lightweight belt instead of the entire device body. In this paper, we measured the frequency characteristics of the
proposed device and compared the power required for the vibration presentation with the conventional vibrators. As
results of experiments, it was confirmed that the proposed device can present vibration with less energy than
conventional devices.
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Fig. 1 Prototype of the proposed device: this device presents
vibration using belt-winding mechanism
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Fig. 2 Configuration of the device (Top view)

Fig. 3 Configuration of the device (side view)

— | audio signal

— | 9% MD‘MX
PC_ audioamp. actuator

Fig. 4 Configuration of the whole system
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Fig. 5 Methods of presenting vibration
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Fig. 7 Acceleration on the belt on each frequency
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Fig. 8 (Left) Devices used in the experiment, (Right) Overview of
the experiment
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