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KiwslE T —HFe 7 ¢ LERELEBRT 5 e Ry MEREGHROMI) LEL,
UFTOSELIDARD.
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#F2E (oK y MERERGHE Arnrest Joystick D] TiX, 10 BAEHRFICEE
L, BNy FOMNBEEEBROOCZ Y v RO 7 B EZEBIETRERNETFE 1T
T TNV~ A B« A L— T IR B ERER Armrest Joystick ZREL T\ D. bbb, ThE
ez of#EHEL, PEMEEZ AL TS 3 BHEEMERIER, FEEY OREEAEL
AT LT 5 3 HHRERSEIER, NZELIE-BERHoOERHBE AL LT 1EBRES Y v
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(0, JAELZR FTENEIPE &N S REBEAIC L | —F e U T, BEAICK DEmW RN
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% 3% lArmrest Joystick DFEMIERET EBAF] TIE, _ZET 5 Armrest Joystick DEkEt
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RETHERIEOEIMEZIHA LN L TWS., 7, Armrest Joystick DIEHMEREA MFEY
B2, BHEOE R, HHEY, MHIICHNDRER A LT, R R 2
Wz DEE 9. kg, REICET HRHIL 30 PRETHY, mWERELETLIZLEHL
NI LTV, WICANA 7T ZIVHIENC L AN ERSEE A RFET 5728, JIxHHBLSIE %
FHEL, (LE - BBORSE~OBIEREEOHFERNG, BIHENS +o R BRI EE L
BTHZELEZHALMNTILTND. 3 BHEMBERENICGEA L B EMEEREICONT, 7T
EEFAN CRAMNEBLZFIESEIRICEST T 7 F a2 — 2B RO L PROBIENDEREHL
AR, SRR EREON BURME SN TSI EEHALMILTWS. £, BitED
EMENRE T 2 Z & 23 T 2720, BOMREMZFHL-FESR, BEMERECL
BEE RS & L AR OB BEMNEMIE T T2 E2HLNIL TN D, RITNNA TT FL
FIENC K2 TR R E 2L T 5720, FEREEAZREL, 77 MLy OESE~DB
TEREE OFHAFER D, BEtE B A R 57O+ IR TAEELZE T 52 & & H
LI LTV, EnicaRy MEEOREHN R —WF U T ¢ F-lE1T 5 720, KEXK
FuaRy bk Helios IX Z AW CEIGERIMEHC L 2MIROB Y & & (EEEREIT, (EEREL
TRy by FIEEEDOFAFEERN D, BEO —Lay bo—F 1L TEWa—F Y
TAxAL, "M ITINHEOEBARENTHLHZLERALNILTND., SHITLVAF
2—uRy fHeliosX W TRy N7 —2OFREMEZFE L, fErSiHEHe~—
XU THMEEER T, (X - ~—F 0 V8% - BEE OB EMAFIL, BEM
EHREOEANENTHL ZEEHLMNIILTND.

FHE M A%OME] T, AFETHELNTERERLFEREL, S%OFEIZONT
HARTNG.

PUELZET DI, BmUEm\Wa—F e 7 ¢ CEREEET 5310 77 7§~ R
Koo AL — T RBERGHR O - FIEREZREL, RIERLZERL T, ERICLVZOEN
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Remotely controlled robots are demanded in many disaster fields, such as nuclear
accidents, terrorist attacks, earthquake and tsunami, and even in minefields, to assure
safety for the human workers. It is important for the operators to introduce a
controller: (1)which the operators can bring easily and set up in a short time, in other
words portability; (ii)which the operators can use easily for the robot operation and
perform many unknown tasks certainly, quickly and comfortably, in other words
usability. In this research, I propose a new bilateral robot remote Master-Slave
controller called “Armrest Joystick” which has both usability and portability. It has the
Master-Slave function controller on a foldable portable chair, for the 3DOF positions,
3DOF postures and 1DOF gripper, and also presents high usability characteristics by
having wide work range, support for the operator’s body, small operating force and
bilateral control. It consists of: (i) a 3DOF position arm controller which is attached to
the foldable portable chair, the foremost link has an armrest function with a weight
compensation mechanism to support the operator’s arm; (ii) a 3DOF wrist posture
controller whose rotation centers and rotation axes were carefully designed to match
the human hand and the wrist movement; (iii) a 1DOF gripper controller which has
good follow-up performance for the pinching movement. Furthermore, all 7 electrical
motors at joints implement the force feedback. I report the basic concept and the
mechanism design of the Armrest Joystick, and then show the experiments to check
basic performance for portability, the force feedback, the armrest with the weight
compensation mechanism, and usability for which we operate an actual rescue robot as
“slave”. The results verify the validity of the mechanical design, and show that the
Armrest Joystick has good portability and usability.
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