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Abstract: In this paper, a vibrotactile pad system, T-mobile, is developed to provide vibrotactile cues for hand-held devices. A
grooved and slim design is adapted to the back-side plane of the T-mobile, and the contact part consists of 12 vibrotactile panels
which can operate independently and separately. To be isolated among vibrotactile actuators, the surface of the cover is divided into
several pieces. Each vibrating module consists of a linear resonant actuator, a section of covering surface, and a vibration isolator. In
order to provide spatial and directional information, sensory saltation and phantom sensation are applied to the T-mobile. To evaluate
the developed device, two experiments were conducted to test whether directional information and spatial information can be
successfully displayed by the device. Additionally, in order to find optimal stimulation by sensory saltation, an empirical test was
conducted. As a result, spatial and directional information would be useful for displaying intuitive information for hand-held devices
with vibrotactile feedback and reasonable near-optimal value for sensory saltation was obtained.
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Fig. 1. Vibrotactile pad device, the T-Mobile.
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Table 1. Experimental results for directional informations.
Subject Response
1 2 3 4 5 6 7 8 9 10
_ 1 976 12 12 00 00 00 00 00 00 00
g: 2 38 925 13 00 24 00 00 00 00 00
S 3 75 50 815 00 00 12 00 00 00 00
£ 4 38 38 00 85 25 50 13 00 13 00
B 5 00 50 00 00 888 00 24 38 00 00
S 6 00 00 00 00 00 90 63 24 00 13
£ 7 00 00 00 00 13 13 950 24 00 00
£ 8 00 12 00 00 00 12 26 938 00 12
9 00 00 00 00 00 00 00 00 963 37
10 00 00 00 00 00 00 00 12 12 976
@ . ® - ®
T 3.9719] 91X ARE BAlERE e EE
Fig. 3. Schematic diagram of presenting nine-locations using three
tactors.
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Table 2. Experimental results for optimal value of presenting
directional informations.

Kind of Stimulation

3 Tactors 4 Tactors 6 Tactors 10 Tactors

Order of
Priority
Percentage
of Selection | 86 6 68 13 58 | 20 | 51 28
(%)
Total
Stimulation | 309 | 189 | 492 | 412 | 515 | 615 | 630 | 430
Time(ms)

Ist | 2nd | Ist | 2nd | Ist | 2nd | Ist | 2nd
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