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A Support System for the Visually Disabled to Recognize Three Dimensional

Objects

goboooooooboooooobo
Y. KAWAIOOOOF. TOMITAO

We have developed a support system that enables the visually disabled to actively
recognize three-dimensional objects or environments. This is a total system which has
input, processing, and output functions. Using a stereo camera system as an input device
allows 3D visual information to be obtained. The visual information is converted into
tactile and auditory information which can be easily understood by the visually disabled.
As one of the output devices, we have developed an interactive 3D tactile display, which
presents visual patterns by tactile pins. Also, it can function as a digitizer. It is possible
for a user to communicate with this system. Experiments on the hardware of an
interactive tactile display and the interface of this system were conducted for some
blind persons. We report on the experiment results and evaluation thereof.

§000000

goooboobobbobooooboobobbbooooooon
JOOdoPTACONO O ODOOOOODODODDDDOOO
oooooooooooooobobooooobobooboobo
godddooouoouooooooobboobooooooo
goobooooobbboboboooooooooooooo
goodoooooooooooboboboobboboboobbon
goddooooooooooooooooobooooo
00000000 00oooooUoooooooooy»g
goobooooobbboboooooooooobobooo
goooobobobbooooooooooobobbboo
gooooooooooboooooooooooo
goobooooooboboooobooboobooooobooboo
gmooobboooooooooooobobbbobonooo
gooboobooooobboooooobobobooooobooboo
od
gdddooooooooooooooooobooboo
goooboobboooomoooooooobboo
goodooooooooooooooooboobbbbDbn
gooboboobbbomoooboobobbbbooooooo
gmooboobobbbooooooooooobobbbobonogoo
O00ooooooooooooesom

gooooobboboooooooooobbobooo
gooooobbboboboooooooooobobooo
oooooooooooPoO0ooooooooooodg
goboobboooboooboobobooboboooDboo
OOoo0oU0o0oooooooooooooOos»gooo
goooomboooooooooooobobbooogoo
gooooooooooooooooooon
gooooobobbbboboboooooooooboobboo
gooooooooooooooooooobobooo
gooooobbbobbooooooooooboobobboo
goooooooooooobooobooboboboboboo
ooooooooooogddmetecODODOODODODO
gobobooooboboooobooboboooobobobooooo
goooooooooooooooooooboobobon
Oooooooooewgoodoedx 640000000
oooogog25mmoO0Od 3mmd0Od0O00 10 mmO 0O
gooomooooooooooobbboboooooo
gooboooooooooooooooooooobobo
goooooouooooooooooooooon
gooooobbboboooooomoobbobonogoo
goobooooooobbooooobobooouoobobooo
omooobboboooooooooobbboog
OO0o0O00o0oooooooO0o0o0O00ooFrg. 100 O

KEYWORDS: OO OOO, OOOooOOooOO,00000000,00000000O



Input Output
Digitizer L Vracle Display
(vision ) Plocegsim
’ Image, Voice,
Audio
Processim
Vision System
Auditory
Micro phon System
The Visually Disabled

Fig.1 Conceptual diagram of the support system.
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Fig.3 Composition of the interactive tactile display system.
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Fig.5 Tactile display.

Table 1 Specifications of the tactile display.

Pin arrangement 16x 16 pins 00000000 oo0moboo0ooooOoooooDn
Pin area 175x 175mm 000000 00000000O0000000oooo™
Diameter of pins sSmm 0000000000000 oooooooooooon
Spacing between ping 10nm 000000000 00000000000000000
Height of pins 0-6mm 000000000000 0000000000
Shape of Pins -

- : 0000000000000 TablelDODODDODOOOOO
Drive stepping motor ]

) 0000000000000000000 Fig.e0Od00O

Sensor tact switch
Size 550(W) x 530(L) x 195(H) mm 0000000000000 0000D0000OO0oDooo
Weight 28 kg 0000000000000 0oooooooooo
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00000000000 00000O05mmOOO0O00OD
00000000000 000000000000 10
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Fig.8 Voice synthesizer.

Table 2 Specifications of the voice synthesizer.

Synthetic method [LSP-CV

I/F RS-232C (9600bps)
Language Japanese

Voice man & woman

Size 150(W) x 230(L) x 35(H) mm
Weight 1.0 kg
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