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3D Obstacle-Climbing Robot for Facade Cleaning
ZHOU Nimin, LIU Chaofeng” ,ZHANG Hang, FANG Tong, LIU Jie, DONG Cheng

(School of Mechanical and Automotive Engineering,Shanghai University of Engineering Science ,Shanghai 201620, China)

Abstract ; In view of the insufficient wall adsorption capacity and obstacle crossing ability of the current facade cleaning
robot, a 3D obstacle surmounting robot mechanical system based on UAV technology was designed. Aiming at the motion
strategy and obstacle-crossing strategy of the facade cleaning robot, the mechanical system and the body structure
composition of the facade 3D cleaning robot based on the principle of rotor adsorption were designed. By using UAV
technology and the design of lifting system, the motion ability of the robot body in six degrees of freedom was realized.
Using UAV technology and track-type planetary gear, the obstacle-crossing strategy of the robot was achieved. The
experimental results show that the robot has the feasibility and stability of movement and obstacle surmounting.

Keywords : cleaning robot; UAV ( Unmanned Aerial Vehicle) technology; obstacle-crossing strategy ; rotor adsorption;
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Table 1 Basic parameters of robot system
A HA/mm K/mm  $5/mm  E/mm FiE/ke MR
THEEH L 2 000 1 000 2000 40 T4
e 6 120 aam
CIR NS SN 700 450 400 25
Ho /N 800 400 200 20
BFHL 8 120 e

B EANE

A1l MEANMKEZLE

Figure 1 Mechanical system design for robot
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Figure 2 Structure of body
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Figure 3 Robot coordinate system and its conversion
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Figure 4 Movement of robot in Y and Z direction
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Figure 5 Movement of robot in X direction
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Figure 6 Force analysis of robot
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Figure 7 Rotation of robot in Y direction
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Figure 8 Rotation of robot in Z direction
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Figure 9 Rotation of robot in X direction
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Figure 10  Obstacle-crossing stage of robot
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Figure 11  Flow chart of obstacle-crossing mechanism
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Figure 12 Obstacle-crossing process of prototype
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Figure 13 Displacement in Z direction
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Figure 14  Displacement in X direction
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