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Virtual Lattice Texture Presentation Using a Tactile Mouse
Featuring a Fine Pin Array

(1st Report, Experimental Tactile Mouse and Evaluation Experiment)
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To obtain specifications for an effective tactile display in virtual reality and tele-existence
systems, we developed a matrix type experimental tactile display. It has an 8 by 8 stimulus pin array
of 0.3 mm in diameter and with a 1 or 1.8 mm pin pitch. Operators can feel various combinations of
pins protruding according to concave and convex portions of virtual textures composed of crossed-
axis patterns. We evaluated the matrix type tactile display with two psychophysical experimental
methods. In the adjustment method, human subjects adjusted the crossing angle of a comparison
texture to bring it as close as possible to a standard texture fixed during the experiment to obtain
crossed-axis angle thresholds from the difference between the crossed-axis angles of comparison and
standard textures. In the constant stimuli method, many random pairs of comparison and standard
textures were presented, and human subjects judged whether the crossed-axis angle of the standard
texture coincided with the comparison texture to obtain thresholds with the statistical procedure of
the judgments. After seven human subjects performed the abovementioned adjustment and constant
stimuli methods, we found that the threshold of the adjustment method was almost the same as that
of the constant stimuli method ; but the total time consumption of the constant stimuli was about four
times larger than the adjustment method.
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Fig.1 Tactile display system

Fig.2 Tactile display pad details
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Fig.3 Tactile display pads (left: 1 mm type, middle:
a finger for comparison, right : 8 mm type)

NI | -El ectronic Library Service



The Japan Soci ety of Mechanical Engineers

3176 SEEE VT VABME Y AL 2 FIREET 72 F v Bk (B 1)

e rERAERBRER 4 CRT, JOERETIE, B
4(c)bbhbd Lo, LA—E3 LREML 2w
FIRTZBLDRVNN—DEL2 ImmUTET 50
Epbb, FIT MADCERT LI RV AN—DIE
0.6mm ETBE720I,  BEX20.6mmDTILE =
LEEOWE 7 4 YIEMTEC THET L TEA KA
DOEZOIIMMOREET L Lo MLEE2HE
AL, £7, 3Smm OE CEE» S 1 mm -~ & Xig
WCE R ERD 27 9121%, B 4(d) D BESHBE
WIEER B LB 25, IRIZE DA EEET S
EBESEMORERI LT ZE— X IBEIMT 5720

30 mm |

chy

30 mm

Ol
P2 s §
2

(a) Top view

~Stimulus pin
Al et A
— — .
el Intermediate

| '
[ ”u - 1 :7 plate
sl b

I

' %

(b) Side view

(c¢) Cross section of view A-A
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Fig. 4 Transducer for the array of stimulus pins
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Fig.7 Difference between human subjects on constant
stimuli method
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Fig.9 Comparison between constant stimuli and
adaptive methods due to cumulative distribution
variations
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Fig. 10 Comparison between constant stimuli and
adaptive method due to z-score variations
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type method method
I mm 169° 130°
DT
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CONSUMPHON | 1 ¢ 1ym | 443 min 104 min
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