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Kinematics Analysis of Duck-inspired Robot Based on
Rigid-Flexible Coupling Model
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Abstract In order to better simulate practical conditions, a rigid-flexible coupling model of a designed
duck-inspired robot was established using Hypermesh and Adams which are finite element software and
dynamics software respectively. The dynamic stress and deformation of the shank were calculated. And
two factors impact on the kinematics parameters of the webbed foot were analyzed , namely the deforma-
tion of shank and the friction coefficient of the leg joints. The results showed that during the operation of
the robot, the shank met the requirements for strength and stiffness. The kinematics parameter error of
webbed feet caused by the deformation of the shank will affect the accuracy during motion. Lubricating at
joints can decrease the shock of robot. The simulation results can provide reference for the subsequent

optimization of robot structures.
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Fig.1 Propulsion structure of duck-inspired robot
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Fig.2 Technology roadmap of rigid-flexible coupling
muti-body dynamic simulation
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Fig.6 Distribution of maximum deformation of shank
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Table 2 Properties of joint of duck-inspired robot
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