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Simulation of DC Motor Control Algorithm Based on Intelligent PID

LUO Na, ZHU Jiang, LI Yan
(Kunming Institute of Physics, Kunming 650223, China)

Abstract: In recent years, owing to the application of new servo control technologies such as continuous
zoom in infrared imaging, the requirements for linear position servo control systems have become
increasingly high. Improving their control speed and control accuracy has become a widely discussed topic
in the research community. In the DC motor servo control system, due to the nonlinearity and uncertainty of
the controlled object, the traditional PID control does not adjust its parameters in a timely manner and has
poor self-adaptability when responding to changes under varied operating conditions. To this end, this study
proposes an intelligent PID control strategy that combines feedforward and fuzzy PID to form a composite
intelligent control. The simulation experiments verify that this control strategy has fast response, small
overshoot, and strong adaptive ability. We herein provide the reference for the design of the DC motor servo
control system.
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Fig.1 Structure diagram of DC motor servo control system
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Table 1 Main performance parameters of motor and reduction

head
Main performance parameter Value
Rated voltage 12v
No-load speed 13900 rpm
Rated speed 11900 rpm
Rated torque (maximum torque)  4.36 mNm
Armature resistance 2830
Armature inductance 0.113mH
Reduction ratio 19:1
Moment of inertia 1.34g.cm?
Torque coefficient 8.11 mNm/A
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Table 2 PID fuzzy rule reasoning table

€c

Akye Akiv Akg

NB NM NS Z0 PS PM PB

PB PB PM PM PS Z0 Z0

NB NB NB NM NM NS Z0 Z0
PS NS NB NB NB NM PS

PB PB PM PS PS Z0 Z0

NM NB NB NM NS NS Z0 Z0
PS NS NB NM NM NS Z0

PM PM PM PS Z0 NS Z0

NS NB NM NS NS Z0 PS PS
Z0 NS NM NM NS NS Z0
PM PM PS Z0 NS NM NM

e(t) Z0 NM NM NS Z0 PS PM PM
Z0 NS NS NS NS NS Z0
PS PS Z0 NS NS NM NM

PS NM NS Z0 PS PS PM PB
Z0 Z0 Z0 Z0 Z0 Z0 Z0

PS Z0 NS NM NM NM NB

PM Z0 Z0 PS PS PM PB PB
PB NS PS PS PS PS PB

Z0 Z0 NM NM NM NB NB

PB Z0 Z0 PS PM PM PB PB
PB PM PM PM PS PS PB
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Fig.4 Simulation model of composite intelligent PID control
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Fig.7 Simulation results of convergence accuracy after 5s
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