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Experimental Study of Deformable Clawing Robot with Tensegrity Structure

*Mizuho SHIBATA, Fumio SALJO, Shinichi HIRAI (Ritsumeikan Univ.)

Abstract— This paper represents a crawling of a deformable robot with a tensile structure body. The body
consists of tensegrity, which has noncontiguous compressed rods and contiguous tensioned strings. This
structure has a low weight per unit volume because of the small number of components. This robot crawls
by body deformation. In this paper, we deform the body by varying a distance between two compressed rods
using a shape memory actuator. Our prototype has two contact conditions between a floor and the rods.
We confirm robotic crawling experimentally for each contact condition.

Key Words: Deformable robot, Clawing, Tensile Structure, Tensegrity

1. OO0

oboobobooooooooooobobobon
obooboooooooboobobobooboobooooon
000 jooo0o0o0ooooooooooog
oboobooobooooboboobobobobobo
oboobooooooobooboobooboboobooooon
oboobooooooboobooboboboboobooooon
[2,3]000000000000O00000O0OD0OO
oobooooooooooboooboooooooooo
oboobooooooooobooboobobbooooon
gbdbooooooobooboobobooooooon
goooobooooobobobooooooooooo
gboboooooooobooboboobooooooon
000000000000 [2,3]000000000
gbobooboooobooboobobobooooon
gboboooooooobooboobobooboooooon
gboboooooooboobooboboboooooon
gbobooooooooboobobooboboooooon
gbooooboooobooboooboobooboo
gboboooooooobooboobooboboooooon
gboboooooooobooboobobobooooon
gboboooboooboobooobooboobono
gboboooooooboobobobooboooooon
gbobooooooooboobooboboboooooon
gboboooooooboboobobobooooon
gboooooboooboooog

2. 0ODO0OD0O

obooboooooooboooooobooboooon
000000000000 DOO0OO00Sugiyamad OO
OO0000O0O0OO000oboboboboboOoooOoO0Oon Shape
Memory Alloy: SMAOOOOOOOOOOOOOOO
O00o0ooooO [2,400000oooooood
oboobooooooboobooboboboboooooon
O0o0O00ooo (6, 50Matsuyama 0000000
oboobooooooobobooboboboobooooon

F26[E BAORY MERZMTEES (2008F9H9H~11H)

Tensioned string

Compressed rod

Fig.1 Tensegrity
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Fig.2 Principle of crawling by body deformation
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Fig.3 Deformation of tensile structure
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Acrylic pipe
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Fig.4 Prototype of defomrable robot with tensile
structure
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(a)Pattern 1

(b)Pattern 2

Fig.5 Contact conditions between floor and tensile
structure
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(b) crawling pattern 2
Fig.6 Crawling by body deformation
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Fig.7 Prototype (heavy wieght type)
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