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Steady-State Perching Dynamic Modeling and
Parameter Optimization of Bionic Raptor Robot

XU Yong, GUO Shuyan. WEI Xinmei

School of Mechanical and Automotive Engineering s Shanghai University of Engineering Science s Shanghai 201620 s China

Abstract: A bionic raptor robot which has reliable grasping and stable perching abilities in unstructured en-
vironment is proposed in this paper. The optimal parameters of leg with minimum overturning moment
were obtained. The success-perching parameter domain satisfying constraints of the overturning moment
and momentums was obtained. The underactuated grasping leg/claw was designed, which had strong
grasping force and can maintain reliable grasping state by self locking. The aforementioned optimized de-
signs of dynamic parameters for ensuring stable perching, and the elaborate leg/claw structure for ensu-
ring reliable grasping, have laid foundation for wide applications of the robot in unstructured environments
such as remote sensing, search and rescue, and environmental monitoring.

Key words: bionic raptor robot; steady-state perching model; momentum model; success-perching parame-

ter domain; underactuated grasping leg/claw
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