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Analysis on Underwater Gait of Amphibious Multi-legged Robot
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(Underwater Operation Technology and Equipment Laboratory, Harbin Engineering University, Harbin 150001, China)

Abstract: Based on the movement mechanism of amphibians and the characteristics of underwater walking of the
amphibious multi-legged robot, a dynamic model in lenitic water is produced by reducing the weight and adding liquid
forces, and through the analysis of the model, the “hoof-floating” gait is proposed for underwater walking of the amphibious
multi-legged robot. The gait not only resolves the problems of slippage and instability which arise when the amphibious

multi-legged robot walks in underwater conditions with the land gait, but also raises the walking speed. The underwater

walking experiment results of the amphibious multi-legged robot verify the feasibility of the proposed gait.
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Fig.1 Forces analysis of terrestrial and underwater walking of

the multi-legged robot
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Fig.2 Force diagram of underwater amphibious multi-legged

robot
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Fig.3 Dynamic analysis of single underwater foot
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Fig.4 Experimental platform for amphibious motion
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Fig.5 The process of the amphibious multi-legged robot’s underwater walking
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Fig.6 Foot force curves of underwater walking with the gait of land walking
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Fig.7 Foot force curves of underwater walking according with the “hoof-floating” gait
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