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Fingertip braille display system based on touch screen interaction
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Abstract: In the current information age, the traditional paper-based Braille books have many deficiencies in disseminating knowledge,
and are gradually unable to meet the Braille reading needs of the visually impaired. Inspired by wearable devices, this article designs a
fingertip Braille display system based on touch screen interaction. According to the structural characteristics of standard Braille, the way
visually impaired people perceive Braille, and the miniaturization requirements of fingertip devices, this article designs a new type of
Braille dot actuator and optimizes its structure and parameters through finite element analysis. The results of performance analysis and
user experiments show that the proposed Braille dot actuator has the advantages of high refresh rate, low power consumption and small
size, which could achieve locking operations at the highest and lowest positions. The Braille display system combines the portable
fingertip device with the touch screen that can refresh data, and employs the vibrotactile feedback of four piezoelectric ceramic actuators
to guide the movement direction of the finger on the touch screen, providing a new way for visually impaired people to read Braille
conveniently.

Keywords : braille reading; fingertip device; braille dot actuator; touch screen interaction; position lock function.
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Fig. 1  The scene of the fingertip Braille display device

interacting with the touch screen
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Fig.2 Schematic diagram and prototype of the fingertip
Braille display device
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Fig. 3 Working principle of the fingertip Braille display system
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Fig. 5 Working principle of the Braille dot
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Fig. 4  Structure and appearance diagram of the Braille dot
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Table 1 Structure and functional parameters of

Braille dot actuator
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Fig. 6 Axisymmetric finite element analysis results of

Braille dot actuator
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Fig. 8 Prototype of the Braille dot actuator
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Fig.9 Experimental platform for testing upper elastic force

and locking force of Braille dot actuators
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Table 2 Test results of upper elastic force of Braille dots

A= 1 #i47/mN
1 26
2 24
3 25
4 25
5 23
6 24
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Table 4 Test results of response time of Braille dots
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Fig. 10 The experiment scene where a subject uses the
fingertip device to perceive characters on the

touch screen
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Table 5 Results of the first round of experiments

Caney HEBR /% i) /s
NO. 1 83.3 85.6
NO.2 80.0 91.7
NO.3 86.7 78.6
NO. 4 90.0 103.1
NO.5 83.3 111.5
NO. 6 83.3 96.9
NO.7 93.3 88.8
NO. 8 86.7 102.2
NO.9 76.7 90. 4
NO. 10 80.0 116.1
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Table 6 Results of the second round of experiments

ZRH MR/ % ] /s
NO. 1 86.7 80.3
NO.2 83.3 90. 8
NO. 3 86.7 77.9
NO. 4 93.3 99.2
NO.5 83.3 110.6
NO. 6 93.3 94.9
NO.7 90. 0 87.1
NO. 8 90.0 99.3
NO.9 80.0 88.8
NO. 10 86.7 105.7
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Table 7 Results of the third round of experiments

Canv HET R/ % At ] /s
NO. 1 90. 0 69.3
NO. 2 86.7 72.5
NO.3 93.3 67.2
NO. 4 96.7 79.9
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