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Design of Bionic Quadruped Robot and Stress Analysis for
Foot End with Kinematics

CHANG Tongli,LIU Xuezhe,GU Xincen,GUO Zhipeng
('School of Mechanical and Electrical Engineering , Northeast Forestry University , Harbin 150040, China)

[ Abstract] The design structure on leg of bionic quadruped robot leg is different from the actual structure of the
biological leg,and the rigid contact force between foot and ground has an adverse effect on the control of motion stability
and convergence. To solve the problems above, after analyzing the bone structure of the German shepherd and through
image processing and analysis,the movement law of each joint of limbs during diagonal trot is obtained,and a quadruped
robot is designed. The foot end of the robot has a mechanism to converse the contact between the foot and ground from
rigid to flexible. According to the theory of forward kinematics and inverse kinematics, the foot end workspace of the
model is analyzed. The force curve gotten by simulation is compared with the actual force curve,and the result shows that
the function of motion control can achieve smooth motion, and the existence of the flexible mechanism design is more
helpful on stability of quadruped robot motion.
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