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Rolling of Polyhedral Locomotion Robot with Tensegrity Structure

*Mizuho SHIBATA, Kazuma TERASHI, Mitsuo NAKASE, and Shinichi HIRAI
(Ritsumeikan Univ.)

Abstract— This paper represents a rolling of a deformable polyhedral robot with a tensegrity structure.
In this paper, we make a prototype of tensegrity locomotion robot, which corresponds with the right-handed
snub cube. We find that the moving strategy of tensegrity locomotion robots using the body deformation
depends on the structure itself through an analysis of the gravitational potential energy. In the snub cube,
the gravitational potential energy at four-point contact is smaller than one at three-point contact, which

results in moving directionality.
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(a-2) Icosahedron

(a-1) 6-strut tensegrity

(b-1) 12-strut tensegrity

(b-2) Snub cube
Fig.1 Polyhedral tensegrity structures

000 320000000000000 (1000000
gobooboboobobobobooooobooogn
gbobooooboobobobooooooooogn
gboboooobobobooooooooooobgan
gooobooooboboooo

2. g0gooobooon

goooobooooobooooooooboooooooo
00000000000 00000 00ooooo
obooooooobooboboooooooooboon
oooooooobooboooooooooooogon
ooooooooboobobobooooooooboon
obooooooooooboobooboobboooooon

gobooboobooobooboooboboooooon
000000000000 (a)00000ooooo



RSJ2009AC2Q1-04

Contact ) 2!
points

(b) Pattern 2

O
(c) Pattern 3

Fig.2 Contact conditions between floor and tenseg-
rity robot
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Fig.3 Transition of gravitational potential energy
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Rubber

actuator

Fig.4 Prototype of deformable robot with tensegrity
structure (12 struts)
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(a) Pattern 1 (b) Pattern 2

Fig.5 Arrangement of an SMA actuator for deformation

Fig.6 Vertices of a 12-strut tensegrity
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Fig.8 Rolling from pattern 2

Fig.9 Moving directions of the prototype of 12-strut
tensegrity robot
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