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A function verification test at a mock-up facility

using 20-m-long Giacometti Arm with Balloon Body
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Hiroyuki Nabae, Tokyo Institute of Technology

As a part of our researches on several types of Giacometti robots, a 20-m-long, very light, and very simple robot
arm called Giacometti arm with balloon body is discussed in this paper. Although Giacometti arm is not suitable for
precise positioning, rapid motion, and high load capacity, which are the aspects most conventional robots focus on, it
is designed for very specific purposes such as inspection using a small camera at its tip and is designed to be essentially
safe even if it falls down or hits an object. It is realized using helium-filled balloon bodies and thin pneumatic muscles.

We created a 20-m-long robot arm. It weights 940g and has 20 degrees of freedom. We confirmed its usability at

a mock-up facility.
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Fig. 1
(Naraha remoto technology development center).

The schematic of the 20-m-long arm at the mock-up facility

Table 1 Specifications of 20-m-long Giacometti arm.

Movable Weight /
range  length
+60 [°] 47 [g/m]

length  diameter weight DOF

Giacometti 19.8 [m] 300 [mm] 940([g] 20

Fig. 2 Inspection test of the target written on the facility wall using
the 20-m-long Giacometti arm. The inset image shown at the right
part of each photo is from the camera mounted at the arm tip. The
arm moves upward (A)-(B). However, the arm was swept by the wind
blowing from the right to the left (B)-(C). The camera succedded in
captureing the target (D). Tip balloon touch the water tank facility
(B), but the arm and the facility are not damaged owing to the
essential safety of Giacometti arm.

Inspection test inside the water tank facility using the 20-m-
long Giacometti arm. The inset image shown at the bottom right part
of each photo is from the camera mounted at the arm tip. The arm
moves upward (A)-(B) and approaches the ceiling hole (B)-(D). Two
tip balloons touch the housetop of the water tank facility (D). The
arm and housetop are not damaged owing to the essential safety of

Fig. 3

Giacometti arm.



Enlarged view

Fig. 4 Inspection test inside the water tank facility using the 20-m
Giacometti Arm. The inset image shown at the bottom right part of
top photo is from the camera mounted at the arm tip. The arm tip
successfully enters the ceiling hole and obtains the image of the pipe
inside it.
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