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Enhancement of the Sense of Torsional Torque
By Using a Haptic Interface with Pseudo-Haptic Rendering
Teruyuki YOSHIDA™' Hiroaki YANO'? and Hiroo IWATA"

Abstract --- This paper describes a Pseudo-Haptic rendering method for presenting torsional
torques with a haptic interface. The pseudo-haptic torque is calculated based on a motion
equation of a virtual object, which includes a viscous resistance when the virtual object is rotated.
We have developed a one degree-of-freedom haptic interface equipped with a DC servomotor
and a rotary encoder as a prototype system. Through experiments for comparing the
pseudo-haptic rendering method, real haptic method, and, combination of these haptic rendering

methods, effectiveness of the proposed method was verified.
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Fig.1 Representation of Pseudo-Haptic for torsional torque
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Fig.2 Typical method of generating pseudo Friction
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Fig.3 Circumplex model

— 132 —

NI | -El ectronic Library Service



The Virtual

Real ity Society of Japan

HH-XFH-EH: BUNEICESRLYNMLIBREDEE

RAHfEE LT,
4 DRTLKER

4.1 HIB

AR TEA LY A7 A 91X, DC H—FRE—%
WD NREERETH, n—F ) —z v a—F xR &
RS, FERFIZND AR ) & FHEIT 2 £ /13HRIES, i
TV EAR A B T B, BB AE R R VR R E 21T 5
PC(OS Windows7 Professional 64bit CPU IntelCorei7
950) 7> H Ak B . BHEIERIL LG ®iRST 4 A7 LA
FLATRON W2363D # f\>, A haRZhENELZ VI
WU 7Ly ab— bk 120fps TRRLTZ.

WEERME TR0 JIRERRED

12314 ENELY -7

7 i

Device Art Tool Kit

L 1t

4 S RTLIER

PC

Fig.4 System configuration

e

5

Bs5 HRETEE

Fig.5 Haptic interface
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Fig.6 How to mount pressure sensor
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Fig.7 Result of preliminary experiment
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Fig.9 Approximation curves and Analysis of variance of the

evaluation value in magnitude estimation
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Table 1 Statistical data of the pressure values
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Fig.13 Approximation curves and Analysis of variance of

the evaluation value in magnitude estimation (gain 0.5)
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Fig.14 Approximation curves and Analysis of variance of

the evaluation value in magnitude estimation (gain 1.0)
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Fig.15 Approximation curves and Analysis of variance of

the evaluation value in magnitude estimation(gain 1.5)
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Table 2 Statistical data of the pressure values
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Fig.16 A typical example of the graph
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Fig.17 Average pressure value and significance of each mass
(gain 0.5)
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Fig.20 A typical example of the output torque(gain 1.5,
2.0kg)
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