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ABSTRACT

Objective: The present study evaluated information presentation methods applicable to a wearable Braille display in

terms of performance and satisfaction measures. Background: A Braille display wearable at a finger can improve accessibility

of information for the blind by presenting information in real time. Method: A Braille display with six pins operated by DC

servomotors was developed to simulate four information presentation methods(active, stationary, simultaneous, and sequential

methods). An evaluation experiment was conducted with 16 participants(8 normal and 8 blind participants) by using three

objective measures(reaction time, RT, unit: sec; recognition time, CT, unit: sec; correct response percentage, CP) and two

subjective measures(overall satisfaction, OS; perception easiness, PE) with a 7-point scale. Results: The average RTs and

CTs of the active and stationary methods were significantly shorter than those of the simultaneous and sequential methods

for the blind participants. Also, the average CPs, OSs, and PEs of the active and sequential methods were significantly higher

than those of the stationary and simultaneous methods. Conclusion: The active and sequential methods were preferred to

the other methods for the blind. Application: The performance characteristics identified in the present study for the four

braille display methods can be utilized to develop an effective wearable Braille display system.
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Figure 1. Wearable tactile systems

Table 1. Braille presentation methods for wearable Braille display
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2. Braille Display System Development
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Figure 3. Software interface for the developed Braille display
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3. Preliminary Experiment
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Figure 4. Braille letters used in the evaluation experiment
(Numbers in parenthesis represent the identification
codes of 6 pins)
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3.2 Results

3.2.1 Braille presentation frequency for simultaneous
method
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Figure 5. Reaction time for different frequencies
(Different letters indicate a significant difference at o= 0.05)
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3.2.2 Braille presentation time interval in the sequential
method

WS- AIRRS Figure 6.a0l YeRA 23} 2ol =} #|A] b
Zo] 200~600ms w B 4.5%= T AF 1H4 i’k
59 6.5%5}F foJsA FA WERATH(8,15) = 5.64,
p = 0.002). 34, A2A7FS Figure 6.b8} o] 400~
600ms W7t H 3.4%FM = detSe] Hit 4.2%
Hoh g A0® Yeon BAHCR folehH] 4gk
(F(8,15) = 2.06, p=0.11). vpA|Eo 2 214 HIii=
Figure 6.c8 2ol A2k A 3+20] 200ms e}t 400ms Y
v FF 71%E ot tE A7 744tk E Hi
89% % f-25H w2 Aoz BHEIT(F(8,16) = 3.71,
p=0.012).

4. Braille Presentation Method Evaluation

4.1 Experimental method
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4.1.2 Experimental design
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Figure 6. Braille information processing performance by
Braille presentation time interval in the sequential method
(Different letters indicate a significant difference at o= 0.05)
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4.2 Results
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5. Discussion
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