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Design and kinematic analysis of aircraft skin climbing robot

SUN Rongrong, WANG Kaiyuan
(Aerospace and Mechanical College, Shandong University of Aeronautics, Binzhou 256603, China)

Abstract: To meet the requirements of intelligent detection of large aircraft skin damage, a quadruped
vacuum suction wall climbing robot was designed for aircraft skin damage detection. The leg structure
design of the robot was based on the principle of antagonistic pneumatic joints. Considering its actual
working environment, a combination of motor drive and pneumatic tendon drive, as well as a vacuum suction
method with three suction cups, were adopted to enable the robot to move flexibly on the surface of the
aircraft with large curvature. The improved D-H analysis method was used to establish and solve the
forward and inverse kinematic equations of a single leg. A motion simulation model of the robot was
established using Matlab software, and workspace simulation and trajectory planning simulation were
carried out for the robot. The results showed that the robot’s foot could almost touch all areas of the
aircraft body, and the motion trajectory of the end suction cup was smooth, indicating that the designed
robot can adapt well to the curvature changes of the aircraft surface to complete the specified tasks.

Keywords: wall climbing robot; pneumatic muscle; kinematic analysis; workspace; trajectory planning
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