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Experimental Analysis of Relationship between Deformed Shape and Jumping
Height of Soft Circular Robot

*Yoshinari MATSUYAMA (Ritsumeikan Univ.), Shinichi HIRATI (Ritsumeikan Univ.)

Abstract—This paper describes the jumping by body deformation of circular robots.

Jumping is one of

the effective locomotion in the rough area where it is difficult to move by crawlers and walking mechanisms.
First, we describe a principle of jumping by deforming shape. Second, we made the shapes of the robot that
stored the same bending strain energy. Next, we simulate jumping from those shapes using particle modeling
to evaluate the impulse from floor. Finally, we experiment with jumping of circular robots made of spring

metal and compare the jumping height.
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Fig.1 Principle of jumping by deforming shape
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Fig.2 Model of circular robot
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Fig.3 Bending strain energy of initial shape
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Fig.4 The shapes of circular robot (0.30 Nm)
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Fig.5 Bend Voigt model around shell particle
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Fig.6 Model of floor
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Fig.7 Height of the center of gravity
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Fig.8 Reactive force from floor
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Fig.9 Impulse from floor
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Fig.10 Initial shapes for jumping
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Fig.11 The max height of jumping
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Fig.12 Motion of jumping shape A
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Fig.13 Motion of jumping shape B
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Fig.14 Motion of jumping shape C
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Fig.15 Motion of jumping shape D
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