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Trapezoid Acceleration and Deceleration Motion
Control Algorithm Based on FPGA

HU Chengzu
(Fifth Research Institute of Electronics of Ministry of Industry and Information Technology , Guangzhou 510610, China)

Abstract ; Aiming at the shortcomings that the acceleration and deceleration control algorithm of motion control system is
difficult to implement and takes up more hardware resources, a look-up table scheme of acceleration and deceleration
control based on the FPGA was put forward on the basis of the analysis of the principle of trapezoid acceleration and
deceleration algorithm. The method of building velocity data table and RTL view of trapezoid acceleration and
deceleration control were presented. The algorithm was simulated by MATLAB and an experimental platform was built to
verify the algorithm. The experimental results show that the trapezoidal acceleration and deceleration control based on
look-up table has smooth running speed curve, high real-time performance and less FPGA resources occupancy, which is
of great significance for optimizing the trajectory response of motion control system.

Keywords : motion control ; trapezoid acceleration and deceleration; FPGA ( Field Programmable Gate Array ) ; look-up
table method
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Figure 1 Schematic diagram of speed and
acceleration curve
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Figure 2 Trapezoid acceleration and

deceleration algorithm flow chart
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Figure 3  Discrete process
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Figure 4 Equal area discretization
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Figure 5 RTL view of trapezoid acceleration and deceleration algorithm
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Figure 6 Speed simulation curve
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Figure 7 Trapezoid acceleration and deceleration simulation results
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