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Particle Swarm Optimization Sliding Mode Steering Control of

Driving Robot Integrated with Adaptive Curve Preview

JIANG Yichen, CHEN Gang

(School of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: To improve the steering control accuracy and adaptability of robot-driven vehicle
(UDRV) under different conditions, a sliding mode control method with particle swarm
optimization (PSO) for the steering control of driving robot based on adaptive curve preview is
proposed. Firstly, the dynamics models for the test vehicle and the steering manipulator of
driving robot are established, then the two models are coupled together to obtain an integrated
system dynamics model of the test vehicle manipulated by driving robot. An adaptive curve
preview method is proposed, which can make adaptive adjustment for the preview point according
to the curvature of the path and the speed of the vehicle. Based on the above, the sliding mode
controller with PSO for steering manipulator of driving robot is designed, then the stability
analysis is carried out. With the help of PSO, the feedback gain coefficient of the sliding mode
controller’s switch item is adjusted online to reduce the control chattering. The simulation and

test results show that the proposed method can effectively conduct adaptive adjustment according
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to the path curvature and vehicle speed under different conditions, and the steering control

accuracy of UDRYV is verified.

Keywords: driving robot; steering control; adaptive curve preview; sliding mode control; particle

swarm optimization
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