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Mechanical Structure Design and Motion Performance
Analysis of a Bionic Frog Robot

Yuxuan Wang Hao Mei Shiwei Hou
School of Transportation and Logistics Engineering, Wuhan University of Technology, Wuhan, Hubei, 430000, China

Abstract

This study designs a bionic frog robot that achieves efficient jumping motion by simulating the biomechanical characteristics of frogs.
The robot employs an eight-bar linkage mechanism in the hind legs to mimic the hip, knee, ankle, and tarsal joints of a frog, precisely
controlling joint angle variations for energy storage and release. The energy storage mechanism utilizes rope-driven and pulley
systems, combined with a dead-point release mechanism, to ensure accurate energy release. Through five iterations of development,
the physical prototype’s jumping distance increased from 21 cm to 75 cm, validating the effectiveness of the design improvements.
Dynamic analysis indicates that the optimized structure significantly enhances energy conversion efficiency and motion stability. The
research provides theoretical and practical insights for the application of bionic robots in complex environments.
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