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Basic research on the presentation technique and the

tactile/force sensation fusion
Masanori Udaka, Yasushi Ikei
Tokyo Metropolitan University

Abstract — This paper describes the presentation technique of tactile (cutaneous) sensation and force
sensation (proprioception) at the user’s fingertip. The expression of hardness of an object is not sufficiently
performed only by the sense of force. In the present study, the hypothesis that hardness is partially expressed
by the pin vibration stimulation is investigated. The experiment was performed by the TD44FX consists of a
cutaneous display with forty-four vibratory pins and a force display built with two Phantom-Omni force
feedback devices. We conducted an experiment to examine the differential threshold of hardness by the
constant method. The change in the sensation of hardness was investigated with proportional tactile
stimulus and with constant stimulus.
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Fig. 2 Experimental setup for measurement
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Fig. 3 Mean ratio of hardness responses for each
variable stimulus.

5. % (REILRE) LAROBMAEITLHHE
SRR
5-1 B

HERIBICIRB R () R X BEI,
PSE (HBIBELED L S RE(RBEN D EEFHIT 2.
RENE U HEREOMZ FIL, 2BERAE LK.
5-2 FHEIFE

HARFHIREFHAIORHITMA T, B O IR
Bh & U &0 % 7. RED VLI, AR %k 250 He,
RIE 12 m& L, 44 KO 2R UL TRET 5.
CORBOEFEE L LT, RIRFEREBREZITO
% 20 BEFERREDRBRRRE L ~)VICHY T 5 Z A3
GroTWND.

FREERMIL, RO2EY THD.

1) REIE UM EEARCHHATEILICELS.

2) RENE R, VR A7 V=7 NMOEf LR
nH, —E (&K REE2525.

5-3 RRLEL

1) TOFEERY Fig. 41577, ZDLED
PSE X 1.10 N, PEiX0.15 N Th-o7z. HEFHIE
BRIV PSENOINBEWRERLE R ZOZ Enb
EURIBAMENREAIRTIIRNT, BIOBREE
SR B Z L RNRE S,

PE X, 0.02 N#L7z. ZhiZoW\Ti, HRE
YT BB, AEEETIE, YU hREZEE
RIS 5720, HBOBSER LR L2 28R
RELTEXDOND. UVz—N—WE—FELThiI,
EMRP ER L LI 2o bEENELEL
b3,

1
K= /
2 0%

(&}
g
2 05
2 0%
-
=
x
0 1 1 1 L
0 02 A1 0 o 02 03

Force difference from the standard stimulus [N}

Fig. 4 Mean ratio of hardness responses for each
variable stimulus with proportional tactile
stimulus to the length of invasion.
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Fig. 5 Mean ratio of hardness responses for each
variable stimulus with constant tactile
stimulus.
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