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Platform design of outdoor wheel cleaning robot

ZHANG Yu, SONG Jingzhou
(School of Automation,Beijing University of Posts and Telecommunications,Beijing 100876)

Abstract: Aiming at the problems of manual cleaning between parking spaces in outdoor parking lots
with few people and low cleaning efficiency, this paper proposes an outdoor wheeled cleaning robot
with autonomous navigation and autonomous cleaning functions. Firstly, in order to adapt to the
narrow space between the parking spaces of the parking lot, an independent suspension, a four-wheel
independent drive and independent steering mobile chassis and a cleaning and sealing device are
proposed; then in order to solve the problem of autonomous navigation and motion control of the car, a
STM32-based bottom motion control is proposed The system, as well as the navigation and positioning
system based on laser SLAM, finally carried out a physical experiment in the parking space of the
underground parking lot. The experimental results show that the outdoor wheel cleaning robot
proposed in this paper has a minimum distance of 5¢cm between the cleaning area and the vehicle, and
an average cleaning speed of 0.3m /s, which can replace manual cleaning, which verifies the safety of
the platform when performing cleaning work and efficiency.

Key words: Mechatronics engineering;four-wheel independent drive and independent steering;
cleaning robot
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Fig. 1 Cleaning robot
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Fig. 2 Outdoor wheel cleaning robot
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Fig. 4 Ground seal structure
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Fig. 7 Independent driving independent steering structure
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Fig. 9 Motion control flow chart
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Fig. 13  Screenshot of experiment video
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