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Torque-feedback Device using Angular Momentum Transition

NAKATA Kentaro *! NAKAMURA Norio *2> YAMASHITA Juli *> NISHIHARA Seiichi ** FUKUI Yukio **

Abstract — This paper describes the development and evaluation of a mobile torque-
feedback device, the GyroCube, not based on the earth ground support. Using three
orthogonal motors, torque of any desired direction and magnitude is generated by con-
trolling the acceleration of the rotation of the motors simultaneously. The effectiveness
of the device as a wearable torque display is confirmed by two types of experiments: the
objective measurement of the output torque, and the subjective measurement by twenty

participants.

Keywords

1. [T L ®IC

AR ROE R L EEFR (R, BE, MHR
EVIZX o THEL, SARA~OBENTITE D AFIE
WAL Z, - IOBLEREICLDERNCHFC
HMETAHZETITEIL TV D.

ta—vi AU E 72— A OHEBERERY A
N5 HT, FEEECEBEEZTR L TN DR
FREETARANRENTVWD. AR Z OAEESE
LA BTN EEBTHLEPO LI ICHEL, £
FRICK L TEIX T 5 Z EAH¥KD. L BRRR
AR A ER T H - OIIERFEBRILNY T
L A EIER, WEFEREORELARICT 41— F
Ry 2T AR ENFEHTHDEEZOLND (L)

1.1 ETHR

HERRIL VR HES O b MBS ERH S LT
7o HERRICIIER D EESFIA S TRY, #
R HDGETERICITELARLONEZLLND.
BHEMmbNTNALDELT, =7V U FIZED
1B 1148 & 33, L 7= Dexterous Master [2], VA Y¥IZ
X B HoEEAFIA L SPIDAR[1], 3 HHEDT —
LATY Y v 7O E X% HHEELE RO 6 BRE~V
BF 42T LA 3 ENRHD. 3RTTIFIRE 2 BHE
DO aA AT 4y 7 BAET NS A TRELT S Virtual
Sandpaper [4] DAL HN TV D.

torque-feedback device, angular momentum, perception

B AT ABZE R DM 0, EHFIEMA o F T = —
A DOBFFDIEFACIEES, JLELFH TO HRIET & " HE
LT EHTF AL ZADLESEBEHRINTVD. BFEOH
HIREBIIEABE COMMALAIRE LTWD,
DX D BRHEOT S AOEEEFIE, BEORKRE)
HWHRICLVBESRIZbDERSTWVD. £ZT, 7
INA AR BEF AT S 2 L TRIEEOBENIZED
LPFATESLHICTBETIEE LT, #iiko SPI-
DAR IZl7= 7 A ¥IZ L 5 W REEL A TICHR
&7- Haptic GEAR [5], BRlZHET 2 HRIHEY a A
2T 47 (6] I EBREIN TN [7].

1.2 BTN ADEH

RERO TR A ERTT A AFFEE, hEeXx
BHR—ANRKET, TR CTHDEDITITHEIC~—A
BERB L TIRERLICTA VIR ETHRES X DIHE
N TH D, L AN, ZOHEXHENTHL
=N ThHI=, SO S 1% ST T EEN
S LNEWIBEAR DT, AT, E—FD
HEGE L L B AEE B OIS S 1ERRIER 2 FIA
L, MZICEB0NNEETT 5 AEHRO T A
ARRESTD.

# 1 MBI T A ADOSE (Sem [6] wwighn)
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Fig.1 the GyroCube
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Fig.2 Composition of angular momentum
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Fig.5 Basic signal wave form
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Table 3: T-test results
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