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Pseudo Force Sense Presentation to Multiple Fingers by
Asymmetric Rotation Using a Motor:
Consideration in Grasping Posture

REI SAKURAGI™ YEM VIBOL™
HIROYUKI KAJIMOTO™

Abstract: Haptic sensation felt when a person touches an object becomes a clue of the hardness and size of the object, and
texture. Meanwhile, it is known that a pseudo force sense as if pulled in one direction is generated by presenting an asymmetrical
vibration stimulus with different acceleration in round trip. In this research, we investigated the frequency of suitable motor
vibration in pseudo force sense presentation in the grasping attitude with two fingers about the pseudo force sense phenomenon

due to the asymmetric rotation of the DC motor worn on the thumb and forefinger.
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Figure 1 Device appearance
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Figure 2 Orientation of pseudo force sense that can be

presented to fingers
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Figure 3 Sawtooth wave (upper) and reverse sawtooth
wave (lower)
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Figure4  Combination of force sensation occurring in

thumb and index finger
33 REFIR

FEBRHP O %K 4 1R T. HRE A FOBEE AZE
LIBIZT NA A%HE L, DC E—F D50 FERINE . A
ADOEBEWMZ B0 ) A AFx ) T~y NERV%&
AWTHR A2~ 7 Lz,

BB 1L — R — FEAEIC L > THIB R RO &
EERFRETH Y, FRBITRETILOPH SRS, #%
BR BT R SIS X o TR L 7= Bl DR oA
PEER 4 1R LT 4 b LUTARARLE LTHE
L, HEOERIZEIE 51T - 2R TR T LTz,

EFNRAEEZEL, HRE D LIC&EMEE 2RT D, 7
VA LIRNIERE TR 128 BATIIE 21T o 72 (BT 4 St
X JE R 8 S X FEIEAE 2 Sk X 2 D).



X 5 EBRTOKT

Figure5  State of the experiment
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Table 1 Response rate under each condition at applied

voltage 12V
EIE=
EH1 | FH2 | FH3 | FH4 | nEuL

1| 71.88 7.81 6.25 3.13 10.94

2| 17.19 62.50 0.00 6.25 14.06

3| 17.19 3.13 59.38 6.25 14.06

4 781 12.50 26.56 42.19 10.94
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