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Fig. 1  Three-dimensional model of robot cleaning operation
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Fig. 2 Robot geometry sketch map
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Fig. 5 End position and path of manipulator
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D-H MODEL AND MOTION PLANNING OF MOBILE CLEANING
MANIPULATOR FOR PHOTOVOLTAIC MODULE

Ning Huifeng, Yan Zhibin, Li Xiao, Che Guodong, Wang Weizhi, Gao Yuan
(School of Mechanical & Electrical Engineering, Lanzhou University of Technology , Lanzhou 730050, China)

Abstract: A mobile photovoltaic module cleaning robot was designed for the cleaning operation of the photovoltaic power
station terrain environment. The kinematic model of the manipulator is established by using the D-H method. The inverse
kinematics solved through specific algebraic method so as to deduce the analytic relationship between the spatial pose
parameters and the joint variables at the end of the manipulator. The trajectory planning of the manipulator has been
carried out under the condition of given end pose, the motion state of each joint is simulated by Matlab, and then the
simulation results are compared with the experimental data. The results show that the established kinematic model and
the analytical relationships of each joint motion parameters obtained by the inverse solution are suitable for the motion
planning of the cleaning robot arm, which provides a basis for the control planning of the mobile cleaning robot.

Keywords: mobile robots; photovoltaic; kinematics analysis; motion planning; D-H model



