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Mechanical Energy Analysis of Jumping by Body
Deformation of Soft Circular Robot

(OYoshinari MATSUYAMA and Shinichi HIRAT (Ritsumeikan Univ.)

Abstract: As jumping is an effective method of moving over rough terrain, there is much interest in building robots that can

jump, and deformation of a soft robot’s body is an effective method to induce jumping. Our aim is to investigate the effect of
the initial shape of deformation of a circular shell made of spring metal. A simulation of a model is in good agreement with the

observations. Then, we analyze the mechanical energies of a circular robot as it jumps.
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Fig.1 Principle of jumping by deforming shape
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(a) cap shape

(b) cup shape

(c) peanut shape  (d) dish shape

Fig.2 Initial deformation shapes tested for
jumping capability
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Fig.3 Successive images of the cup shape jumping
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Fig.4 Successive images of the dish shape jumping
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Table 1 Height jumped

experiment [mm] | simulation[mm]

(a) cap 480 457

(b) cup 670 669

(c) peanut 980 970

(d) dish 1180 1171
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Fig.5 Kinetic and potential energies of a circu-

lar robot during jumping

Table 2 Conversion of flexural potential energy

into gravitational energy
(b) cup
36.7 %

(d) dish
64.3 %

(¢) peanut
53.8 %

(a) cap
25.1 %
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