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DC Motor Speed Control System Based on Fuzzy PID Control

Zhao Zhengli, Yu Huijun, Zhang Faming, Gu Yaqiong
( School of Electrical and Information Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: The traditional DC speed regulation can not overcome nonlinear factors and is hard to meet certain occa-
sions control requirements of high precision and high performance puts forward, the DC motor speed control system based
on fuzzy PID control . Introdues the theory and characteristics of fuzzy control, analyzes the control principle of the fuzzy
PID controller, determines variables of fuzzy anguage and sub-ordinative functions, and stipulates the methods of fuzzy
rules and inverse fuzzy. Finally, the modeling and simulation are made with Matlab/Simulink, the result shows that the DC
motor speed control applying fuzzy PID control has better control precision and robustness than traditional methods, and
it also improves dynamic and static performance of electrical motor.
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Fig. 1 The fuzzy controller block diagram
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Fig. 2 Fuzzy controller structure diagram
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Table 1 kp control rules

e

ec
NB NM NS Z0 PS PM PM

NB PB PB PM PM PS Z0 Z0
NM PB PB PM PS PS Z0 NS
NS PM PM PM PS Z0 NS NS
Z0 PM PM PS Z0 NS NM NM
PS PS PS Z0 NS NS NM NM
PM PS Z0 NS NM NM NM NB
PB 70 70 NM NM NM NB NB

R0 L EHMNE

Table 2 k; control rules

e

“ "NB  NM_ NS ZO PS PM __ PB

NB NB NB NM NM NS Z0 Z0
NM NB NB NM NS NS Z0 Z0
NS NB NM NS NS Z0 PS PS
Z0 NM NM NS Z0 PS PM PM
PS NM NS Z0 PS PS PM PB
PM Z0 Z0O PS PS PM PB PB
PB Z0 70 PS PM PM PB PB

R3 kERHMNER

Table 3 &, control rules

e

“ "NB NM NS ZO PS PM  PB

NB PS NS NB NB NB NM PS
NM PS NS NB NM NM NS Z0
NS Z0 NS NM NM NS NS Z0
Z0 70 NS NS NS NS NS 70
PS 70 70 70 70 70 70 70
PM PO PS PS PS PS PS PB

PB PB PM PM PM PS PS PB

File Edit View Options
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4.1f(e is NB)and(ec is Z)then(deltaKp is PB) (1)

5.1f(e is NB)and(ec is PS)then(deltaKp is PM) (1)

6.1f(e is NB)and(ec is PM)then(deltaKp is PS) (1)

7.1f(e is NB)and(ec is PB)then(deltaKp is Z) (1)

8.1f(e is NB)and(ec is NB)then(deltaKp is PM) (1) -
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Fig. 7 The rule editor window
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Table 4 Performance comparison of

two kinds of control methods
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