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Design of Snake Robot in Pipeline and Implementation of Trajectory
Tracking Algorithm

YU Yangguang, JI Aihong, QIU Jiahui, LIU Yahong, QIN Guodong
(College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)
Abstract : Snake robot, imitating the body structure and motion mechanism of snake, small in size and multiple with degrees of
freedom, displays excellent motion performance in complex environment. A snake robot suitable for narrow pipe environment was
proposed. With modular configuration, the proposed robot had 5 degrees of freedom, and kinematics analysis was conducted by
Denavit—Hartenberg method. Based on the forward trajectory tracking control algorithm from the tail to the head of the robot, the
trajectory tracking motion control method of the robot was established. The experimental prototype was designed and the

experiments on motion control and actual pipe turning were carried out, which verified the rationality of the robot structure

design, the correctness of the inverse kinematics and the effectiveness of the motion control method.
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