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Tactile Shape Recognition on a Tactile Display Using a High Density Pin Matrix

Masashi Nakatani*!, Naoki Kawakami*! and Susumu Tachi*!

Abstract — Tactile displays composed of a plenty of pins (pin matrix) are one of the
most common types of developed tactile displays so far. However, only a few studies ex-
amined the appropriate diameter of pins and the interval between adjacent pins to convey
comprehensible tactile information. We conducted an experiment in which participants
evaluated the shape primitives either through a pin matrix tactile display or through a
bare finger. The interval between adjacent pins (from 1.0 to 2.0 mm) and the diameter of
pins (from 0.8 to 1.8 mm) were manipulated. We found that participants could correctly
answered tactile shape primitives as touching with a bare finger when they touched with
a pin matrix of 1.0 mm spatial interval between adjacent pins. Yet, the time for answer-
ing the shape when touching with a pin matrix took about 25 % longer comparing when
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touching with a bare finger.
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Fig.1 A schematic of a high density pin ma-
trix.
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Fig.2 A set of high density pin matrix used
in the experiment.
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Fig.3 Shape primitives as tactile stimuli used
in the experiment.

LV HIENHIZONTEL RAHEABANZ. Lk
X0, BRI T4 7 EBRINTHEDOIERERE
[ESRERICEI L CRD Z EREZ NS, SHIREL
e~ U 7 AXXIEOE SIEWRO % TEEEN &
LCHEICEE LTV A, T OREEIC L 2 ibE g
WMETRIE, Edge type X Vertex type ORHEEIZEI L
T, EURIFEA 1.0 mm THIVUIIRZ MW 512/
HIERELETE VD EBxLND. — 5T, T
Tfiho 72356 & AR THRIERHAES 2o Tnd 2 E
e, BN D72 D O HREIT PM i LICfit-> 7213
IMBEFTHMD LV LEEILD L RoTNDE EE X
bhd. Ziux, FFRTERICNZSESIC, fREl
WETEE G OBAATINZ T, AW R OZEN b Bl
WEoTRFIZEZ DN Z LD, ot b b LW
BREEZOLND.

Fio, SEIOFERTHHLZE £ (0.8 mm, 1.3
mm, 1.8 mm) O TIE, TRIRFERERE - BIZRHH & b1
BEZI -t 220, ECRICEBO® 5 PM4,
PM5 CIHEHERANKE <, —HOHE TIIRR
EEMET, b L <IFEERHRAR oo Ml E
THMERHDLEZZBND. EXY, vl
BUTIENE ) DR E LD E R T HFEREEBEZOND.

3.2 AREFZEORELEE

AT, MR E XA v 7 2R9 5 PM
IR T 4 A7 LAIZBNT, b NOfER RIS
WTE R E VR EZRFT ABRICH A2 L



HBAN—F ¥ )LY 7)) T1EKHXEE Vol.14, No.3, 2009

* (PM 3, PM 5)

Bare o
Finger ’—‘—‘
PM 1
SR [ W ——
=
B PM 2
=
o0
o
3
3 PM 3
3
s 75
<
i=]
o PM 4
§ PM 5
5
= L
*
50
0 1 15 2
Pin pitch [mm]
3 * .
—_—
o
£
=
g
5 . PM 5
3 2 1
: PM 4
=
5
N
)
£ PM 1
=]
Z
Bare
Finger ™ Phi2 R
I R .
*

Pin pitch [mm]

4 FEBFER (N=8). = F —/\—|JEHE(R .
& PM 2 LI2BROZIR Y 27+«
T ORI, T BIEFE TITD o T RFIH]
L BRFORIE LR CTIES L L= b 0.
Fig.4 Results of the experiment. Mean of
eight participants is plotted, and error

bar indicates the standard deviation.
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