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Path Tracking with Finite Control Ability Based on Velocity
and Acceleration Constraints

Wu Xing, Lou Peihuang ., Tang Dunbing
(College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics &. Astronautics,

Nanjing, 210016, China)

Abstract: A path tracking technique satisfying velocity and acceleration constraints completely is present-
ed for non-holonomic mobile robots, in the consideration of the finite control ability for practical sys-
tems. A condition that mobile robots can keep an error-free tracking state is analyzed according to sys-
tem state equations. Firstly, intelligent predictive control is used to make path errors have the same
sign, and then an improved optimal predictive controller is designed by using receding horizon control
and constraints. When path tracking starts, the control output changes from zero initial value. When
path errors are eliminated to zero synchronously, the control output can return to zero timely under ve-
locity and acceleration constraints. Simulation results verify the effectiveness of the proposed technique.
The finite control ability makes this technique have the better feasibility and adaptability in its applica-
tions to engineering.
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