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A sliding mode control algorithm for differential drive vehicles based on 2D laser
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Abstract; Since 2015, industrial mobile robots have developed rapidly and have given rise to many products based on the new generation of
mobile chassis technology, such as low-profile industrial logistics robots, industrial forklift robots, and industrial inspection robots. Existing
products tend to use differential drive chassis as the main body and optimize and innovate strategies by in-depth research on navigation
issues. Currently, the positioning accuracy of industrial logistics mobile robots on the market can reach +5 mm, with representatives such as
Siasun Robotics, Hikvision Robotics, and Geek+ Robot. However, some scenarios even require a positioning accuracy of 1 mm, which
undoubtedly poses a technical challenge. This paper also takes the differential model as the research object and studies the local path tracking
method. On the one hand, it analyzes the trajectory tracking control algorithms suitable for differential mobile chassis from multiple
perspectives and proposes a sliding mode control algorithm, which optimizes the error convergence performance by adjusting the control
parameters in real time. On the other hand, based on a real differential mobile chassis, it verifies whether the designed algorithm is effective
and feasible and obtains an empirically valid conclusion.

Keywords: trajectory tracking; autonomous guided vehicle; differential drive mobile robot; sliding mode control algorithm; mobile robot
pose prediction
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Fig. 1 Schematic diagram of a differential mobile robot model
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Fig. 2 Schematic diagram of the Cartesian coordinate
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Fig. 4  Sliding mode control diagram of differential mobile robot based on 2D-SLAM laser positioning
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