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On the Design of a Tactile Sensor Segment for Braille Pattern Recognition:
Sensor Structure and Design Parameters
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The purpose of this report is to introduce and discuss about the design parameters for a segment of a tactile
sensor which will be used to read one dot of a braille alphabet. A single segment of a tactile sensor, consisting of a
piezoelectric (PVDF) film sandwiched between two elastic materials, is designed. The design parameters, regarding
the geometry and Young's modulus of the sensor are introduced. Simulations are used to investigate the influence of
the design parameter on the sensor output, and to show the design criterion in order to obtain enough large sensor
output. The results show that 1) for obtaining enough large sensor output, the layer, which is closer to the contact point
with the dot of a Braille alphabet, should be "thinner" than and have a "similar hardness" to the other layer, 2) the
output of sensor is mostly dependent on the bending effect near the PVDF layer and the Clamped structure can

encourage more bending.
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Fig.2 Geometry of (a) braille dot, and (b) sensor segment.
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Table 1 Material properties.

Location on Material Modulusof  Poisson's = Density
sensor . elasticity (Pa) ratio (Kg/m®)
Braille dots Steel 2 x 10" 0.28 7850
Effector Rubber 1 X 10° 0.495 900
Medium#1 VNR 5 x 10° 0.495 950
PVDF PVDF 29 x 10° 0.29 1780

Medium#2 VNR 5 X 10° 0.495 950
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Sensor output influenced by e= E\/E,; while f=1.
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Fig.4 Sensor output influenced by /= /;/hy; while e =1.
(Boundary Condition : BC Free)
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Fig. 5 Sensor output influenced by e= E\/E,; while f=1.
(Boundary Condition : BC Clamped)
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Fig. 6 Sensor output influenced by /= hy/h,; while e =1.
(Boundary Condition : BC Clamped)
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Table 2 Design parameter values for each case.

S>(m/Pa) f e

Case S1(m/Pa)

1 1.6 x 10" 4 x 10° 04 100
2 1.6 x 107 4 x 107 04 1
3 4 x 1070 4 x 10°% 1100
4 4 x 101 4 x 107 1 1
5 1.6 x 10°% 4 x 10 04 . 0.01
6 4 .x 108 4 x 10 1001

Table 3 Comparison of PVDF outputs in experiments with
in simulation.

oE | _rvor
Case h £ h £ outputs in outputs in
(mm) (MPa) (mm) (MPa) experiment SIml/Jlatlon
(V/mm) (V/mm)
1 03 3000 5 5 0.094 27.1
i 1 1 5 5 0.041 15.8
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Fig. 7 Sensor output for different cases of simulation.
(Boundary Condition : BC Free)
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Fig. 8 Sensor output for different cases of simulation.
(Boundary Condition : BC Clamped)
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