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ABSTRACT

Photographs are a powerful medium for recording moments and sharing
them with others. However, visually-impaired users have quite limited access to
photograph’s benefits. Due to the nature of the photos as visual media, visually-
impaired users cannot easily take part in these activities and are sometimes even
alienated. In order to improve the accessibility of the visually impaired, the
following studies were conducted.

First, the perceptual characteristics of electrostatic friction vibration were
investigated to design effective tactile rendering algorithms: Absolute thresholds,
Spatial gap detection thresholds and Spatial numerosity judgment. The results of
three perceptual experiments provide the guidelines for rendering tactile graph-
ics using an electrostatic friction display. Second, an integrated system called

TouchPhoto that provides multimodal sensory feedbacks that consist of visual,



audio, and haptic stimuli to deliver information and recall memory more lively
was implemented to improve the accessibility of photographs for the visually im-
paired. Two user studies were conducted with the blind: taking a photograph and
understanding a photograph. In photograph-taking, the visually-impaired users
could be a proactive role in taking photographs. In photograph-understanding,
participants understood photographs using the tactile stimuli and auditory cues
to recall their memory. Last, a haptic guidance program that provides the expe-
riences of touching the face was implemented. Four types of joy, sorrow, surprise
and anger facial emotion were rendered using a force feedback device. The sub-
jects were able to distinguish emotions of faces and the correct answer rate was
88.75%.

The perceptual characteristics data can be used for haptic rendering in the
future and implemented systems to improve the accessibility of photographs can

be guidelines for the design of the visually impaired.
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Al (Friction offset)o] A& A}o]7
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ot FrHAR e, Fakpet Ao w7)o thel o] AR AR A (Two-way repeated-
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Hoh 3A Ve AR B4} Atk 42 38 4 2

o) f AT A7) T TaZeolE BAY o 29 AR FA o
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Fohgot A e FYn s Aol B AR WH(F(1,15) = 17.74, p = .0007 &
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Algorithm 1 38 FX oA I Arstes dugl=

1: procedure FORCERENDERING (HIP, VertexSet Q, d)
2: v1 < nearest vertex in Q from HIP
3: v9 <— second nearest vertex in Q from HIP
> make line equation using vy, v
4 v <~ FINDMINVERTEXINLINE(v;, va, HIP)
5 if v is on the line segment (v1, v2) then
6 if [v— HIP| < d then
7: F « |v— HIP|
8 else if [y— HIP| < 2d then
9 F < 2d — |[v— HIP|

10: else

11: F+0

12: end if

13: else

14: if |vj— HIP| < d then
15: F < |v;— HIP|

16: else if |v;— HIP| < 2d then
17: F « 2d — |v;— HIP|
18: else

19: F«0

20: end if

21: end if

22: end procedure
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