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Rolling and Jumping of a Tensegrity Robot via Strut Driving
Yuuki Aboshit, Mizuho Shibat#?, and Shinichi Hirait,

*1 Dept. Robotics, Ritsumeikan Univ., Kusatsu, Shiga 525-8577, Japan
*2 Dept. Intelligent Mechanical Engineering, Kinki Univ., Higashi Hiroshima, Hiroshima 739-2116, Japan

This paper describes rolling and jumping performed by a strut-driven tensegrity robot.
Tensegrity is a structure consisting of rigid struts and elastic tensile elements connecting the
struts. We have proposed a rolling tensegrity robot driven by pneumatic McKebben actuators
attached as tensile elements. This paper focuses on a tensegrity robot driven by strut extension.
We have applied pneumatic cylinders to tensegrity struts and investigated which transitions can
be performed by strut extension. It turns out that all transitions between neighboring stable
states can be realized by strut extension. Additionally, we show that jumping of a tensegrity

robot can be performed by strut extension.
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Fig. 2 Geometry of six-strut tensegrity robot
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Table 1 Triangles and corresponding vertices
(a) regular triangles  (b) isosceles triangles

# vertices # vertices
11| 2| 3 1 1| 3| 4
211 5 6 2 1 4 5
3)2(11] 7 3 1| 6| 2
4| 3| 8| 4 4 2| 6|11
54| 9| 5 5 2| 7| 3
6| 6|10 11 6 3| 7| 8
717]12] 8 7 4| 8| 9
81 9|12 10 8 5| 9|10
9 5|110| 6
10| 7111112
11| 8|12| 9
12 10| 12 | 11

(a) axial-symmetric
Fig. 4 #fbfkRE (L)

(b) planar-symmetric
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Table 2 #iliTa DSBS =

P | BEmE | 2 v X | FJ [MPa]
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Table 4 T D LS -

PIAE | BEim | ¥ VX | ) [MPa]
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