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Fabrication and Evaluation of Tactile Stimulator Using Stacked PZT
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ABSTRACT

A tactile stimulator array using stacked PZT is fabricated and evaluated in this paper. The purpose of this
research is the development of a tactile stimulator to represent the obstacle information for the visually disabled. As
a first step of this research, we investigate the physiological characteristics of tactile stimuli and design a tactile
stimulator based on the investigated results. Also we evaluated a fabricated tactile stimulator. The prototype of tactile
stimulator which has 2x2 tactor elements with 3mm spacing is fabricated using stacked PZT actuator. In order to
evaluate the characteristics of this tactile stimulator, physiological experiments are carried out. In the experiment, the
threshold of tactile stimulus intensity within a frequency range of 5-500Hz at various stimulus amplitudes are
investigated. According to the obtained experimental result, the input signal of tactile stimulator for the effective
transfer of obstacle information is determined. Also physiological experiments of multi-stimuli recognition such as

shift and rotation are carried out.
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Table 1 Performance of the stacked PZT actuator

Value | Unit
Displacement( Max. voltage) 9.1£1.5 m
Displacement(Operating voltage) 6.1£1.5
Output force 200 N
Max. mput voltage 150| Voo
Operating input voltage ~100| Vpe
Operating input frequency ~40| kHz
Natural frequency 138| kHz
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Fig. 3 Prototype of tactile stimulator
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Fig. 4 Configuration of experimental set-up
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Fig. 5 Threshold of tactile stimuli
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Table 2 Correct answer rate by stimulating methods

Correct answer rate(%)

S0H7, 200Hz S50Hz 100H7 | 150Hz | 200H7
60V | 60V | 100V | 100V -y | 100V -y | 100V
1 72 88 96 92 88 84
2 64 72 92 90 88 84
3 72 72 92 92 86 84
4 64 80 96 94 84 80

(a) Position

Correct answer rate(%)

K0Hz | 200Hz | 50Hz | 100HZz | 150H7 | 200H=Z
60V | 60V -p | 100V 5| 100V p-p [ 100V -, [ 100V -y

12 — 34 72 76 83 90 90 92

34— 1,2 72 72 92 90 94 88

13 — 24 72 76 92 88 88 96

24— 1,3 68 68 96 92 92 88
(b) Shift motion

Correct answer rate(%)

S0Hz | 200Hz | 50Hz | 100HZ | 150H7 | 200H7
60V -y | 60V -y | 100V 5| 100V 5[ 100V -, [ 100V 5

Clockwise 52 88 76 82 94 96

Count-clock 56 92 80 84 M 96

(¢) Rotation motion
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Fig. 6 Numbering of tactors
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