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Review of Biomimetic Designs for the Development of Jumping Robots
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Abstract: Jumping is considered as a suitable way for realizing fast locomotion on the ground. As for the issue of developing mobile
robots that can jump up and forward enough for accomplishing useful missions, this paper first introduces two types of jumping
principles that are found in biological animals or insects. We also present how the principles are applied to several jumping robot
examples that include outcomes for the past a few years and also our recent one. Design ideas and features of the robots are explained
and compared in order to discuss important issues and guidelines for the design of jumping robots.
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Fig. 1. The musculoskeletal system of the grasshopper’s rear leg
(adapted from [2,12]).
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Fig. 2. The musculoskeletal system of the human’s leg.
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Fig. 3. The froghopper’s hind legs (adapted from [18]).
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Fig. 5. Rabbit-inspired four-legged jumping robot [4].
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Fig. 6. Four-legged SMA jumping robot [10].
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Fig. 8. Aminiature jumping robot [3].
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Table 1. Comparison of the jumping robots.

Jumping

height
(per body

height)
0.5

Jumping
distance
(per body
length)

NA

Size
(em)

'Weight]
(®

Landing
stability

50
(height)
60 (length) x
20 (height)
15
(length)

5
(length)
12
(diameter)
13
(diameter)

Mowgli [5] 1500 Yes

Rabbit
robot [4]
Four-legged
SMA robot
[10]

Grillo [20]

3500 1 0.8 Yes

80 NA 0.17 Yes

15 N/A No

Miniature
robot [3]
SMA spring-
actuated robot

N/A Yes

Yes
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