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Power Soft Robotic Arm Inspired Elephant Trunk
with Inflatable Torus
O Hiroto KODAMA (Tokyo Tech), Hiroyuki NABAE(Tokyo Tech),
Gen ENDO(Tokyo Tech), and Koichi SUZUMORI (Tokyo Tech)

Abstract : Unlike conventional robots, a soft robot that can adapt to its shape is expected to be a robot that
can be used for civil engineering work at disaster sites and other locations where the environment is difficult to
predict. The soft robot arms that have been developed so far have difficulty in generating the large force required
for civil engineering work. In this study, a power soft robot arm inspired elephant trunk using inflatable torus,
which can achieve both high force and flexibility, was proposed and prototyped. In driving experiments, the
prototype succeeded in bending in the left-right and upward directions was confirmed.
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Fig. 1: Prototype using floats.
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Fig. 2: Structure of the proposed arm.

Table 1: Outer and inner diameter of floats.

Float number 1 2 3 4 5 6
Outer diameter [mm] 890 790 710 610 500 390

Inner diameter [mm] 380 350 320 280 250 190
Thickness [mm)] 765 660 585 495 375 300
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JEIZ 0.05 MPa, #E&IZ 7 kg, £EF 3 m, SEHORD
BEIZ1 kg THB.



(a) Bending up

(b) Bending to the left

Fig. 3: Bending up and to the left
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