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Abstract

Tactile display devices use an array of pins
mounted in the form of a matrix to present
three-dimensional shapes to the user by raising and
lowering. With a denser matrix of mounted pins, it
can be expected that shape identification will be
become easier and the time required for
identification will also become shorter, but that
problems of difficulty in fabrication will arise. It is
necessary to consider such trade-offs in the
development of such devices.

This study conducted experiments to study the
effect of pin pitch on shape identification as part of
the fundamental investigation of this subject. The
experiment used three tactile display devices with
pin pitches of 1lmm, Z2mm and 3mm for geometrical
shape identification, with response time and rate of
misidentification taken as the performance data.

Surfaces, edgs and vertices of three-dimensional
shapes were used as the shape primitives for
displayed shapes and several of each type were
selected for presentation.

The results obtained revealed that performance
has different relationships to pin pitch with different

shape primitives.

I.A

rh

74384 (Virtual Reality) 712 Qtez o3
AR AANA =7 AARE A3 el
Z =77 AFE Jeolth Hatrse waH yE
o} ANztzl HzHg ol g% AeFHolL Sxe BRY
wg Bgg AARAT, olAE 7 dEHo|x 7]
& 28 YAE Yolux Rt vt I, &
Zt Qdsolx 71&%F 9% 2 FYAH A s
AR $§ Ropolld BEHIL YAW B FLE o
§% 7142 AY FFE AForp,

274 ol 4% daFdol FNE Ry 2344
Hue 5o AFHe] oo, 3 P 334 A
of tE AXNFA e grAEel UxA Aotk
g, AAARE 5T 4+ o= AGFRA B¢
o oleld 33 AR YSANE ojgFoEM A
Ztolut theg AREW IS & AN dgAedl o
¥ AP 2H e AXsed: weA "asd @
4 A,

B w=EqAE 33%d tAdAe h@ taZdoe] %
Ae 7lzzgelst & 4 e daZde] FXe
2743 B 2ol wg A4 E o, 33U chAHA]
o B % =7 Fol U AWAHA AAg ¢ =
A vlmete] 2% Awd A58 33Y 2Bl
FA e A3y 2de AMSng gt

=93 .



2001HE CigIRRIZets] siAIEEatamis =28 M242 H1=

O. A= 74

338 &z faEgo] A BEFL 1Y 144
Hizulel Zo] 100w ZVIE MR dAFE Holz
ol FALEL ¥ 4 UES TAH dn =Y,
2 A5e 72 A2 47 20009 B 20709 42
T4 F 40070¢) WES AT Ut 342 =Y
& A E BA7L o] AR #H ot HAEA He
A% BWES BAY FAs £58 Adz vasd
2AY Rojty. a#HAM tYxFHol FA2 EHL of
A eigle daAe 2w A BdeA He
Hojth

Top View
0000000 0DO0O0O000000000000
0000000000000 000000000000
0000000000000 000000000000
000000000000 0000000000000
000000000000 0000000000000
0000000000000 000000000000
000000000000 0000000000000
000000000000 0000000000000
0000000000000 000000000000
0000000000000 000000000000
0000000000000000000000000
0000000000000 000Q000000000
QQO0000Q0000000Q00000000000
0000000000000 0000Q0000000
000000000 QO0QQ0O000Q0000000Q
oQD0O000000000000000000000
Q0000000000000 00000000000
0000000000000 000000000000
0000000000000 000000000000
0000000000000 000000000000
0000000000000000000000000
0000000000000 000000000000
000000000000 0000000000000
0000000000000 000000000000
OOOOOOOOOOOOOOOQQS?OOOOOO
Front View Pin
— )

11

y

Display object

|

\

L
|

a9 1. 3349 7 FA9 F=E

-

AL 1lmm, 2mm,

zZdel BN & BEY 2
3mmel AR Welz A &2 FAE VB
Axsgon, 2 daAd dstd B 2AF A4
g3te] @ uAdl datel Ayt

- 94 -

339 &z g9 Mo AL AR BRIHE
e A7 ZRAL 9 A o FelA A
AL Imm AEIAY, 28T WL P A
AL o4& A Ae F UE A A FHol A
omz e AY ANEFH ABBAES Topur
g ol

dAMoz os AYlH RE el 3344 B
A AYY & 2lomz gwdoz A7 FopA ey 3
A4 A Agolu, 7H3AAY g ol4g U4
AY SolA o] AgsE ¥y JFoR 334 o
A9 makd] weby ERsAH

339 gaAe BRE 9% 23 544 wA
& £5% 3744 3FF2 UdA £ ool duxe
ANTA AYe PaYoh A 2P, BxA
Yo, 29 VTR BFa A2, APl ol §
sk AR e o Be 2ok

o
o

A
Lo
=

¥ 1L 334Y dqAAd £F% 2 d9
g H Re 2 %
EUye 3 T, 68A, 9%
A4 2 3 2, A48, 48
Ztx #H 3 60, 90, 120%

He ¥EHM OE &

OD
2 as KM

AXE oW 0 7Y

2y LEERT
2E gHH 0E 8
0% 905 120§
a9 2. 334 gdAe] §3E ARER



3%k &zt claZeojol] st ATR(1)

o~}

m4¥ 2 22

ol
=

2d

Ad e 4 9 3

45 FA87e] A42
dol B 9% F Bl

2 wad g 94
EFREXE 3O sioh sim, Astdez
QAR U ABE T 5 olop Bk

£ AgdE gRe $aE Avsn Addge
2 9% ¥X @4t $38 FANT, BE A
$3 A4 &74E o143 34 WA 349
2 A debs A3 $Bez YW ¥
2 W59 AN A4EIH BAC) date] AN A
de Paan,

=
e
g

dy >

A
A
&

fo

1 A3y

delz AAY 5799 AYAE dder WA, 7
A e Abd Az ARE Y5EA & F 3%
A B FAE AEFHY &7 S old3td AW
g Y53 .

Zt ol g AR FPel diste] 1de) #uy
% 599 4¥e Yaglen, £AE FAY 539
B7bx] AT o vk 134 RosA 18 AY A
F 33 WHez o F oWl AYS X AA A
Y5154 WS UE ez Adstd AAEE =

Akt

2. gByEd g d4E ¥x

539 HYPAAA dA FHEE wtE 37HA F3
o et HYg Fxn =& 74 BEdAM dBdES
AR AFHIUE A4 33Y F4 AAE T4 A
$E A9 diztd 288 23 & 29 2L A}
dolArt

E 2 ZUYde] weg 24 A

S8A
e
o A A 15 15 14 15 14 9733
Imm 12 13 11 12 11 | 7867
2mm 11 11 12 10 9 70.67
3mm 9 7 8 7 6 | 4933

1 2 3 4 5 [RIAE

- 95 .

B CH A
Himm
a4 |O2mm
1 |[O03mm

A E(%]

29 3 gudEd & g7 9x oYz

3. ZAA HEd BE d4F v

599 ANPAANA & 7Ha BeldA ALY, 49,
AFIAEY 374 de =g d@a A o
224 AFRE B9 349 4 A BH FA
HFEYE HEUS B9 Y A9 R 3% ¥
o] Lpebstct.

3 BAA Fuo & Q4 dat
I
%)

o} 4 A 15 15 14 15 14 100
1lmm 14 12 12 13 13 | 8533
2mm 12 10 12 11 12 76
3mm 8 10 7 10 5 15333

1 2 3 4 5 [d48

AN BE[%)

3% 4 %44 Fe] BE BT 9X 29

4 21E Yool e AYE Bz

599 SGANA APl Al datel A3}
2 ZAQe FEd qe Folde w2 HAE, AW
HHAE FERE A9 349 57 FAE o4
248 49T 23 g} B I Lozt



2001 chskd

%4 4% 9o me A4 25
CCE N
3 1 2 3 4 5 148

ol A 12 13 10 12 11 | 7733
Imm 10 6 8 8 9 | 5467
2mm 9 7 6 7 8 |[49.33
3mm 3 5 2 2 4 2133

ol B[%])

29 5. 4% BYd gE gF Adx oWz

5. 3%4 Al e Bz A4

A4 dAE A50e 299 3}Y 3% FAE
dgstel AEPYS A%l UF ANEBY FY WE
g4ge et e

% 5 344 oAl Be 97 94 29
L gu | ma3 | 2= | a4s
24
o 3 Al 97.73 100 77.33 91.69
1mm 78.67 85.33 54.67 72.89
2mm 70.67 76 49.33 65.33
3mm 49.33 53.33 21.33 41.33

BEHHE.
BEXEHYeY
DA ¥ef

oM B(%]

29 6 Bud e 3 @A a29n

Ao AHA & F UK Zl%‘i HEAE HEH
A ARE 458 A 33d £4 FAE HEHA

B8 spiStEtens =2y H243 M1E

4R USY W AYEY Aol7t BATE
Utk BAR, FRYAY BARY A4 2 Ao}
%Agsm wgton Wel Aol Imm% 2mmel A9
Aol7t wAHA AXEL & 4 Atk

e Sl 0B A H6S A7V Wolk A7)
WA A FAE ANES vehd $ A 3ol
o matd olel® Alade 973 NAYoZ Awd
o od RoplA EE 0189 4 A Rold

&

V. 28

2 =BAAE A8A7 E7hge ol st 33a
a4 4uE U5 o, A4H YU
3 &7 FAE olged PEae
3 22 FAY Z WE Aol 17
A4gel o), gAY 2 A48 B
o wahe AFsHedoh
Moz N7 ARTE o8 An ¥ B

& WAHe AR5y 49 44 o Hojy
Mgﬁ b 4 gomz R AAEL FE dol
HE 885 AL98 BEGE 23 4L A%
Aol &z4e) Hgolk, TV AHNE o188 T3
Sl4 f 884 A4E & Ue ol

g, ¢ox A% Fojdg ez @ A4E A
¥e F7hstel, 1 ANFL wgom A oA
FASA AAF £ A A2YEe BER, AP
$AYS Frhecd UAe] Goizl 34E dAA
249 47 AN¥ F Yenz N7} FoAse A
HUg o8 AR 5o, el &% L Fa
SlH e 138 dehd 4+ Yeaet A

A
o

!

(1 e, w8, 2, “Z7 4338 71€”, &
Z e 71<%%, SER], A2A2%, pp.83-84, 1998.

[2] Shinohara M. Shimizu Y. and Mochizuki A. :
"Development of a 3-dimensional tactile display for the
blind”, proceedings of European Conference on the
Advancement of Rehabilitation Technology-CART,
pp.404-405, 1995

[3] Hirota K, Hirose M. : "A force feedback device
presenting curved surface”, Proc. ROBOMECY, No.95-17,
Vol A, pp.101-104. 1995

- 96 -



