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A prototype of a Giacometti Arm with Balloon Body
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Masashi TAKEICHI, Tokyo Institute of Technology, takeichi.m.aa@m.titech.ac.jp
Koichi SUZUMORI, Tokyo Institute of Technology

As one of Giacometti Robots, the potential of a very long, very light and very simple robot arm with balloon
body is discussed in this paper. While this robot is not suitable for precious positioning, rapid motion, and big load
capacity, which most of conventional robots have been seeking, it is designed for very specific purposes such as
inspection with a small camera at the tip and it is essentially safe even if it falls down or hits something. Helium filled
balloon bodies and thin pneumatic muscles realize this robot.

The arm fulfills a self-weight compensation and the possibility of design of very long arm is shown theoretically.
The prototype of a 7-m-long cantilever arm is designed, developed and tested.
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1. #8

BEfbiTwaery "o FE—4% 2407
BHEEZRAWEZLOTHD, ZhbouRy MNIFEL EMEREL -
ERREL S T — 5, EREOBMNCT AT AOBHILHED
INBIEFHNOI BN - FERFICERTHDL LWV Z LT
R0, LIXUIRBEERADOREIZR S, 22 THAE, 29
LRy PEFEFH L WVWZAZHLWVWEZ T L LT
[ Giacometti Robotics | Z#2£% L T\ 5[1]. Giacometti Robotics
T, 20 Ry SRFREOREHBORIFHEL, thodb b
HMRELZHIER L THRETY IV eadRy FOE
REHBLTOWD., ZnbouRy MIFWLT<EY i
EEMZIZLSWDT, 5%ORT 47 A0BHOHT- /e —H
HIC 72 2D TIERW A #Z 2 TV 5. Giacometti robotics D
ELT, TNETEREEMZER 6 Woa Ry M2IRER,
M7 T — AB1ERELTEY, ARTIIBER, BikE,
T AERETS.
INFETITHREINZERT =208 LT, CEALIST ®
AIA[4], OC B7RT 4 7 A%LD Snake-arm Robots[5], H T KD
Mini 3D CT-Arm[6]233 5. Z 15 1L EHEEE CERELMME & R
B, TOHMDRY ONT—EPEL LEBELHEEICRL IS
B2, Fle, RSLELTCImBETHY, Tl o
HOIFTFE LRV, i, A 7 L—F T heaRy MZ
BT 2R RN AICITThN TS, ZiEA v 7L —2 7L
RAEEDNIETIZIR S B0 D T AR T B ERA D72 2
LIk D., ATV TAREEMEFER LT -2 H

DR mA—X—Th Y FRHIRV S DIXFFTE L7 D> 72 [7][8].

Link (Balloon)

Artificial Muscle

Fig. 1

AKEETIE, A 7L —X TR EYEM & %R 5 e
McKibben B A TR AZ WD Z & T, RETLEER TRy b
OEBEZHIEE L. £7-, 4 v 7 L—F2 TG o F Iz~
VO LR LR ERESEE LT, SETEIALZA
NoltRSOT7T—LAOFEBLEREL, ZO7 —L%&ETY vy R
T AT =L ELFTEORIEL EBR AT o 7.

2. FAREE

BIERBE SN TV OEkAx R R Ry b7 — A%, FIZT
A YEREIR AV SND, ZDOHEARIE TIHEFICKRE 2 EM
IMAELCTLES. =, V¥ IRy T 4T —AET7 7 Fax
— X\ ZF 2 3B LIZ M McKibben A TAH 2 VT
2[9]. Z D& McKibben LA TFHPYIE, EAE 1.8mm, BH&E
lg/m, 0.3MPa IR LZ i KUNHE SR 26%, FeRINHE /) 14N &4
KOT I F oz — X HA_IEFICRE e THAET)/BEL) =
RL, & BIZZEEEREIORE B, BB O S CIEME 0334
50T, WPEOREEM b EMATRETH 5.

T Faxz—F AR g THY 1 HidH7=Y 40g BETH
L2 LD, TOHEMANTIZAETIRMEEA~Y U AT
52T, BHCE2BEMEEZITVRITTRET ST — A
DHEIZEDE—AV bE¥rIZLT.

P IR YT 4T NI g O AT EREHL, B
BOHhEIT). R1IC3HOYYyaryT 47 —LOMEX
oY 1LEIC 2 DO N TR Z L S 51 CRE ST
BIPBRITTDO NTHIALISMNE 3 SOFICE=08-> TR Y 2 B
OX I REBEICLTWA., 2L, MEME S LoT#ICX

End of the Artificial Muscle

Attachable area

Camera

Schematic design of Giacometti arm
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Fig. 2 Kinematic model of robot joint
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Fig. 3 Schematic diagram of the control system
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Fig. 4 Comparing the measured angle between first link and third
link with the target angle

Fig. 5 Three link prototype, 3 m long

Fig. 6 Motion of the 7 link arm, 7 m long (upper left: a view form
a camera mounted at the arm tip, lower-left: arm motion viewed from
the robot base, right: whole view of the arm)
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