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Surface Type Haptic Interface for Presentation of Rigidity Distribution
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Abstract — This paper describes design of a surface type haptic interface for presentation of hardness

distribution in an elastic object. The haptic interface is composed of an elastic plate and a linear actuator array.

It provides a spatially continuous surface on which users can effectively touch virtual objects using any part of

their bare hand. The elastic plate is made of rubber and sponge. When the actuator pushes the plate, its

hardness increases. The user feels as if hard object is submerged in a soft object. We analyze the performance

of the device through measurements of rigidity and psychophysical tests.
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Fig 1 Basic idea of hardness distribution
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Fig2 Basic structure of the system
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Fig4 Method of presentation of hardness distribution
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Fig 5 Method of compression of the elastic plate
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Fig 6 Result of measurement : compression
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Fig 7 Method of extension of the elastic plate
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Fig 8 Result of measurement : extension
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Fig9 Arrangement of motors
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-304 -

NI | -El ectronic Library Service



The Virtual Reality Society of Japan

HTRL « RIUF -

3.4 HtIHYEH

oy ROSEMICHInMmbs &, h—RE—F DN
iz RoiEE BN EICRFT DIRE L
WS L, T—HF b7 LRI D BRI
T A, ERE VAT -XICEREL, ML
JREARHIFINAEREARMT 22 LICXD TH
oY EEBE L, Bt HEEKER 3
(PMC-3PD : /L 7 A TEMAESF) AW, B
FH T E R S 261z DR (0V-1V) T, BEBHO
BEAMZ S U C 1 BRI B 2 EEOEIE I
%, AUER TN L7 PC OB EITE L% 4. 15kHz
T, PCHE Y HI A ES LT 160 [BIFEAIRD
& TCREEEN—HT A, £ T PC OHIE 160
EDF—2RiE% 1 EARE LT, 2 hEH2EE
DEIE L L, 1y FORSIZ 0. 15kgf (D
HADRBEN A E/ME) 15 1 lkef (T 7/ Fax—4
B2 R bV 7)) £ T% 0.05kef MR TH A,
o HAORFEBIELZEZA, B THID
HZhEE T 0. 3kgf 725 0. 85kgf THH D = & 3 FERR
h7=B, — ofEElz B D IO REENL 0. 04kel T
B0 AIEBEO S T 13 BRSO GRS FEIHE T4
Do

ARFZECRIF L E OB A K 11 1277,

1M1 'ENTTFav942871—R

Fig 11 Overall view of the haptic interface
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the swell of elastic surface
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Fig 15 Method of measurement of discrimination threshold
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