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25, Bio-inspired robot (Ax{|2ZA} 2£)

This paper introduces an entire development trend of the bio-inspired robots, details of the single locomotive robots, and
multimodal robots. Unlike general robots that utilize rigid structures and complex control techniques, creatures have
compliant and soft body structures and survive in a simpler way. Inspired by the creatures’ standout performances, bio-
inspired robotic research has been started by implementing the single locomotion modes of insects such as crawling,
Jjumping, and climbing. Recently, to expand locomotion domain, multimodal robots are actively being studied by integrating
more than two locomotion modes of the insects such as jumping-crawling, jumping-gliding, and flying-climbing. Based on
the reviews, we carefully suggest how the bio-inspired robotic research will proceed.
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(a) iSprawl (b) HAMR (c) VelociRoACH

(f) STAR

(g) Meshworm (h) Omegabot (i) GoQBot
Fig. 1 Various crawling robots (a-c) Legged robot (d-f) Wheel-leg robot (g-i) Limbless robot
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3. Jumping Robot
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(a) 7 g jumping robot

Fig. 3 Various jumping robots using escapement cam mechanism

(a) Grillo T

(b) Grillo III

Fig. 4 Jumping robots using toothless gear mechanism
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(b) Grillo 1

(c) Locust-like jumping mechanism
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(b) Energy store and release via one way bearing

Torsion Motor

springs \

-

Jumping -'--"'"J’—’

mechanism

Battery

(¢) Locust-inspired miniature jumping robot

Fig. 5 Various jumping robots (a, b) MSU Jumper, (c) Locust-
inspired jumping robot
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(d) Robotic water strider

Fig. 6 Jumping robots using flea-inspired catapult mechanism

(a) Climbing Mini-Whegs™

Fig. 7 Various climbing robots
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(a) JumpRoACH (b) Mini-Whegs9j

(d) EPFL jump glider (e) MultiMo-Bat (f) Wing-Spreading of a Locust-Inspired Jumper

(2) Scolpio (h) SCAMP
Fig. 8 Various multimodal robots (a-c) jump-crawler, (d-f) jump-glider, (g, h) multimodal robots with climbing ability
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