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Abstract: To enrich experience or to assist operation in mobile devices, vibration feedback is popularly used.
In general, vibration actuator vibrates the whole body of mobile device to transmit vibrotactile sensation.
However, it requires high energy to produce strong vibration because the actuator needs to vibrate large
mass of the mobile device. In this study, we proposed a method to transmit vibration sensation to a hand
with less energy, by vibrating a lightweight belt made of PET film covering the body of the mobile device.
We developed a prototype using two DC motors to vibrate the film belt. The prototype can present vibration
with two modes; touching on the belt (on belt), and belt covering on the fingers (under belt). We measured
electric power required for presenting subjectively the same strength vibration and compared with conven-
tional technique. Result showed that our prototype consumes significantly less energy than the conventional
technique, especially for under belt condition.
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Fig. 1 Overview of the proposed device: The device presents

vibration by touching a belt made of PET film vibrated

by a DC motor mounted on a mobile device.
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Fig. 2 Configuration of the device (Top view).
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Fig. 3 Configuration of the device (side view).
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Fig. 4 Configuration of the whole system.
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Fig. 5 Methods of touching the belt. (Top) The device
presents vibration to the finger pad which is placed on
the belt, (bottom) The device presents vibration to the

instep of the finger which is placed under the belt.
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Fig. 6 Position of the accelerometer and the hand in the mea-

surement.
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Fig. 7 Setup for measurement of the power.
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Fig. 8 Acceleration on the belt on each frequency.
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Fig. 9 (Left) Devices used in the experiment, (Right)

Overview of the experiment.
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Fig. 10 Answered power in “on belt condition” compared with

the vibrator driven in 1 W. *** represents p < 0.0001.
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Fig. 11 Answered power in “under belt condition” compared
with the vibrator driven in 1 W. *** represents p <
0.0001.
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