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ANALYSISOF POSITION CONTROLOF DC
BRUSHLESS MOTOR USING GENETIC
ALGORITHM

Yan-Wen Huang*, Ching-Been Yang!, Wei-zhangPeng?

!Department of Mechanical Engineering, Nanya Institute of Technology

?Master Program of Mechanical and Mechatronics Engineering, Department of
Mechanical Engineering, Nanya Institute of Technology

Abstract

Investigated in this thesis is the application of a genetic algorithm (GA) for searching
optimal parameters of a PID controller for a DC brushless rotary motor position control
system. The gains of the PID controller are searched simultaneously through adaptive
genetic algorithm (GA) whose adaptively crossover and mutation rate can avoid falling
into local optimum and speed up the convergence. As for the experiment part, we use
the DC brushless rotary motor, power amplifier and TI DSP (TMS 320LF2407)
controller supported by Intelligent Control Technology Co., Ltd. to verify and improve
the feasibility of controller. The results show that, the optimal PID controller designed
by GA can track position command rapid.

Key Words: brushless rotary motor, PID controller, genetic algorithm (GA)
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Motor P/N MBE.172 i i
1..Power 52.5 (W)

2. Nominal current 1.16 (A)
3.Phase resistance (motor + drive) 2.63 (ohms)
4.Phase inductance (motor + drive) 2.3 (mH)
5.Back-EMF constant 3.72 (\V/1000rpm)
6.Torque constant 0.025 (Nm/A)
7.Rated voltage 24 V)
8.Rotor and load data total inertia (M,) | 1E-006 (Kgm”2)
9. Mechanical time constant (T) 8.6 (ms)

10. Encoder resolution 500 (lines/rev)
11.Hall sensors 2

12.Number of pole pairs 4

13Maximum speed 749 rad/s
14.Peak current 3.6 (A)
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* 2 AFFE Fik

Population size 30
Number of generations 60
Crossover rate 0.60
Mutation rate 0.04
Chromosome length length 30bits(15 each for k, k;* ky)
Fitness function( p 1& 3 #) . 1
M, +T, +1
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(a) k,=0.003; k;=0; k,=0.6

[ Acquizition time[ms] #lad
10 [A)] AFOS[rat][vR
IQREF[A] TEOS [t [vA]

(b) k,=0.31136;k;= 0.00528673; k,=6.11257
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