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Implementation of Fuzzy PID Controller Based on FPGA for Micro DC Motor
WENG Hong, WANG Bang-ji, YANG Zhe, LIU Qing-xiang
(Southwest Jiaotong University, Chengdu 610031, China)
Abstract : The micro direct current(DC) motor is studied in tight space extensively for its small size and fast response.
However, there is different performance caused by the time-varying nonlinear parameters of the micro DC motor, when
traditional proportion integral differential (PID) controllers use a fixed parameter in the same position control and dif-
ferent.A fuzzy adaptive PID controller of micro DC motor is presented based on field programmable gate array (FPGA).
The system adopts single position closed loop using fuzzy control to modulate PID parameters constantly.Firstly,a
simulation model of micro DC motor is established and approached.Secondly,a fuzzy adaptive PID controller IP core
described in Verilog HDL is designed and the kemel module has been verified.Finally,a platform based on FPGA is
built and verified by experiments.Both simulation and experimental results show that this scheme can modulate PID
parameters in real time.The overshoot is reduced by 8.33% and the response time is reduced by 30 ms at the same

position.This scheme has the characteristics of fast response,small overshoot and good robustness,which verifies the

feasibility and effectiveness of this scheme.
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Fig. 2 Diagram of fuzzy-PID controller
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Fig. 4 The flowchart of control algorithm
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Fig. 5 The flowchart of time-orde
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Fig. 6 Simulation position curves
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