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Development of an Electrical Stimulation
Braille Display Attachable to a Fingertip

Satoshi Tsui™, Hideaki Orir™, Teruhiko Konama™ and Takaharu Koupa™

Braille is one of important tools to obtain information for visually impaired person. In this paper, we developed an electrical
stimulation braille display attachable to a fingertip. This device presents braille by applying the electrical current pulse to skin of a
finger using electrodes. The braille pattern by electrical stimulation using the prototype device was presented to 7 test subjects, and the
total recognition rate is 75 %. In addition, a prototype device was combined with a character recognition system including a camera.
The character information on the paper was presented to the finger by this device. This electrical stimulation braille display may be used

as useful interface for visually impaired person.
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Fig. 2. The prototype electrical stimulation braille display. (a) The
braille display attachable to a fingertip. (b) The control circuits. (c)
Electrodes. (d) The top view of the fingertip device. (¢) The bottom
view of the fingertip device.
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Fig. 3. The system structure of the proposed braille display.
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Fig. 4. The electrode positions of electrical stimulation braille.
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Fig. 5. The condition of the experiment.
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Table 1. The recognition result (%) of stimulation patterns.

Estimated Data
Input Data] a b c k 1 m u v X
a 97.1129 [ 00 |00 [00 ] 00|00 |00 ] 00
b 00 |943 129 |29 |00 |00 ] 00|00]O00
c 57 100 |93 ] 00 | 00 [00 |00 ] 00] 0.0
k 0.0 12291 0.0 [686] 86 [ 0.0 | 0.0 | 0.0 | 0.0
1 00 |29 | 00 | 57 |8.0(29 |29 |29 |29
m 00 |29 |29 |57 00 [8.7]29 |00 |00
u 00 ] 00 | 00 |29 | 86 |57 |48.6|17.1 |17.1
v 0.0 | 00 | 0.0 | 0.0 | 57 | 29 | 229 |60.0 | 8.6
X 0.0 | 00 | 00 [ 29 | 00 [343 | 114 ]| 29 [486

Table 2. The recognition result (%) of stimulation number.

Estimated Data

Input Data] 1 2 3 4
1 971129 [ 00 | 0.0
2 1.9 [952 |29 | 0.0
3 0.0 | 7.6 [79.0 | 13.3
4 0.0 | 14 [38.6]600

Table 3. The recognition rate (%) of each test subject.

Test subject
Input Data| A B C D E F G
a 100 | 100 [ 100 | 80 [ 100 | 100 | 100
b 100 | 80 [ 100 | 100 [ 80 | 100 | 100
c 100 | 100 | 100 | 100 | 60 | 100 | 100
k 100 | 20 [ 40 | 60 80 | 100 | 80
1 100 | 100 [ 100 | 80 [ 40 80 | 60
m 80 | 100 | 100 [ 100 | 60 [ 100 | 60
u 100 | 20 [ 20 | 60 [ 40 | 20 80
v 60 [ 60 | 100 | 20 80 | 40 | 60
X 20 0 60 80 | 20 80 80
Total 84 | 64 80 | 76 | 62 80 80
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Fig. 6. The condition of the experiment.
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