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Optimal Path Tracking Control Method of Omni-directional
Mobile AGV Based on Pose State
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Abstract: An optimal control method based on pose state and limited steps of control sequences was
presented for path tracking of an omni-directional mobile automated guided vehicles (AGV) , as the key
of automated guided vehicle autonomous movement was precise path tracking. Firstly, under the system
constraints, the continuous system was discretized by establishing the kinematic model and analyzing the
kinematic model of the system. Secondly, by selecting the two order integral function as the objective
function of the optimal control, a selection of weighted matrix for optimal control was avoided when an
objective function only included one item of speed control and a control sequence of the system control
quantity was obtained by minimizing objective function. Meanwhile, the limited steps of control
sequences were also beneficial to the rolling control of real time embedded controller. In addition, the
control efficiency of the system can be improved by reducing the number of control steps under the
condition that the control cycle was determined and the control performance was satisfied. Finally,
simulation and experiment results showed that when the system was stable, the angle error of the path
tracking was within 2°, the distance error was less than 2 mm, and the control time was 0.8 ~ 1.2 s.
Thus the algorithm can eliminate pose error quickly, synchronously and stably for different speeds, and
the computation was small and convenient.

Key words: path tracking; optimal control; automatically guided vehicle; discrete system
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