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Rolling of tensegrity robot composed of 12 compressive elements.
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Abstract: In this paper, we presented the experimental validation of rolling motion of a tensegrity robot, which
consists of 12 compressible elements and 48 tensional elements formed as a tensegrity structure. The robot is able to
accomplish a rolling motion by deforming its overall shape. Firstly, the design and manufacture process of the
tensegrity robot was introduced. Secondly, the feasibility of rolling motion was experimentally validated by
deforming the robot’s overall shape. Finally, based on the experimental results, the robot design was improved and
validation experiments were performed again. The presented robot has 38 facets and 3 patterns for contacting with
floor. In the current situation, the robot can only accomplish rolling motion with few particular contacting facets.
More possibilities of contact facets for rolling motion will be investigated based on experimental results in our future

work.
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Fig.1 12-compressive elements tensegrity
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Fig.2 Contact conditions between floor and tensegrity robot
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Fig.3 Principle of rolling by outer shell deformation
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Fig.4 Vertices of a 12-compressive elements tensegrity
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Fig.5 Deformable robot with tensegrity structure
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Fig.6 Deformable robot with tensegrity structure after improvement
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Table 1 Rolling from Pattern 2
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(0,20) (18,19,23) (20,21,22,23)
(0,21) (18,19,23) (20,21,22,23)
(0,22) (18,19,23) (20,21,22,23)
(0,23) (18,19,23) (20,21,22,23)

Table 2 Rolling from Pattern 1
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(0,7)(0,12) (5,6,13,14) (1,6,7)
(0,7)(0,19) (5,6,13,14) (1,6,7)
(0,7)(0,23) (5,6,13,14) (1,6,7)
(0,13)(0,9) (4,11,12,19) (0,4,5)
(0,13)(0,17) (4,11,12,19) (0,4,5)
(0,13)(0,18) (4,11,12,19) (0,4,5)
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