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Abstract: A non symmetric S-shaped velocity curve control method is proposed for the speed control problem of rail guide vehicle(RGV)
complex orbits. This paper takes the circular-track RGV as the research object and proposes an asymmetric S-shaped speed curve control
method, Firstly, the hardware composition of the RGV control system in this paper is introduced, which mainly consists of a navigation and
positioning module, a power module, an obstacle avoidance and alarm module, a power supply module, and a Wi-Fi communication
module. Then, the parameter calculation method of the asymmetric S-shaped speed curve is introduced, and establishes a mathematical
model for asymmetric S-shaped velocity curve. The simulation compares the asymmetric S-shaped velocity curve with the symmetric S-
shaped velocity curve. The simulation shows that in completing an RGV transportation task, the running time of the asymmetric S-shaped
velocity curve can be reduced by 3. 13 seconds, and the efficiency can be improved by about 11. 81%; It builds an RGV speed control
experimental platform based on a PLC controller and conducted speed control experiments. It chooses to utilize an encoder to implement dual
closed-loop control for "displacement-velocity”, the experiments show that the task time of the actual speed curve is 23. 66 seconds, and
compares with the ideal speed curve, the maximum average speed error of each boundary condition is 0. 9%. Simulation and experiments
show that this algorithm can effectively solve the acceleration and deceleration control problem of RGV in circular orbits.

Keywords: rail guide vehicle; PLC; acceleration and deceleration control; asymmetrical S-curve
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