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Kinematic analysis of the wall-climbing robot with a
biped-wheel hybrid locomotion mechanism

DONG Weiguang'>, WANG Hongguang', JIANG Yong'

(1. State Key Laboratory of Robotics, Shenyang Institute of Automation, Chinese Academy of Sciences, Shenyang 110016, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract ; The kinematics of the wall-climbing robot with a biped-wheel hybrid locomotion mechanism is studied.
The kinematic equations of the two basic locomotion modes are integrated using a transformation matrix. In addition,
the tilt angle of the attachment wall is introduced to the kinematic expression to build the kinematics model of hy-
brid locomotion mode. A judgment process of locomotion modes is built based on a given task in the inverse kine-
matics. Aiming at the multi-solution problem in solving inverse kinematics of the hybrid locomotion mode, an opti-
mization method is proposed considering adsorption safety. Finally, the method is verified through simulation of wall
concave transition. The results showed that the wall transition of the robot can be achieved successfully and the
method proposed is practical and effective for the hybrid locomotion mechanism.

Keywords : wall-climbing robot; biped-wheel hybrid; locomotion mechanism; kinematics; wall transition
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Fig. 1 Prototype and schematic diagram of mechanism of

the wall-climbing robot
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Fig. 2 Parametric representation of the robot’s basic state
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