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Three Joints Bionic Robot Dolphin System Based on Tail Fin Propulsion Model

Zhang Lei, Meng Zhongjie
(School of Aerospace, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: For designing a new-type bionic robot with high efficiency and realizing up and down motion, taking
dolphins as bionic objects, use bionics principle to improve three joints bionic robot dolphin system based on tail fin
propulsion model. Research on dolphin dorsoventral motion fin propulsion model, modify subject which is not easy for
engineering realization in original model. Based on verification for modified model feasibility, design mechanical structure
of the three joints flexible fin and rigid head, control procedure and related circuit system, carry out dynamics analysis for
up and down motion, puts forward the method of using PID control to realize the planar motion, and verifies the feasibility
of dolphin ups and downs motion and planar motion by experiment, then give relation among robot dolphin swimming
speed, fin swing frequency and fin amplitude of oscillation. The experimental results show that the model dolphins with tail

fin propulsion have high efficiency and swim speed.
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