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1 deY FdLdnFe AEdHeld A

Table 1 Coefficients for simulation using RGA

o Ego . 4l g
Z#%Ho}']ﬂ FH F ;gﬂ‘ ;a_}g,] kﬂtHT )\];ﬁ-
RGA 20 0.95 0.05 50 28
2 3AF AR e degleig
Table 2 Parameters of DC servomotor
A== LR % 7] =} A 7] =t
o4 4 4 %) % DELES
[Kgf.cm/Al [Ketf.cm/sec’] [&] [mH]
2AF AMB _
i 2.10 1.33x10 ~° 2.12 1.02
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Fig. 7 The change of fitness in each generation
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Table 3. Simulation cases used in evaluation of controller performance

NENQ A | Bz auew NEH R A7
(B3 E 9= W3l
400 [rpm] 1=0.069 9 [sec)
351 800 [rprm] ~0.069 2 [sec]
(23 HHEL) o e e
1200 [rpm] 1=0.069 2 [sec]
709 400 [rpm] 1=0.069—p=0.69 2 [sec]
(FatEeawsl)) 800 [rpm] 1=0.069—1=0.69 2 [sec]
1= # 1200 [rpm] | B=0.069—1=0.69 2 [sec]
243 400 [rpm] | p=0.069 (A—4) 2 [sec]
(A -9 W3

12 & 300 [rpml] p=0.069 (4—4) 2 [sec]

28 8¢ HT¥ FALRIYSE o) &&te] PlAer]e HAC g
ZIES e thE As MEEEY Algdeld 4#E Ut 2% 8
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Speed [rpm]

Control Signal

1400 -

1200

i RGA-PI Controller
1000 + ; Fl Controller

800
600 - |
400 {}

200 H

. . . v
0.0 0.5 1.0 1.5 2.0
Time [sec]

(a) 2959 1200[rpml]

RGA-P| Contraller
---------- Pl Conirolier

0.0 0.5 1.0 1.5 2.0
Time [sec]

(b) Ao 44

29 8 7IES 57 1200pm]E W A F MEEHY &8y

Fig. 8 Responses of DC servomotor in case of 1200 [rpm]
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2 400 -
w -
200
0 T i ’ ¥ T T v 1
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(h) <% 5 800[rpm]

18 9 71E45 =7 800[rpm], 400[rpm]Y W HAF MERHe $mg

Fig. 9 Responses of DC servomotor in case of 800[rpm] and 400[rpm]
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5 RGA-PI Controller
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Fig. 10 Responses of DC servomotor for the change of torque load
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Fig. 11 Responses of DC servomotor for the change of torque load
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[==)

T
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Time [sec]
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400

200
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-400
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RGA-PI Controller

.......... Pl Controller

-600
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. .
0.5 1.0 1.5
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(b) =¥18-5 400[rpm]
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Fig. 12 Responses of DC servomotor
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Fig. 13 Laboratory setup for DC servo motor speed control
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Table 4 Specification of motor and generator

H =
T AmAnzsy 2A7)
Ao
44 A 75V WOV
AA HAF 3000 rpm 3000rpm
37 &9 200W 150W
47 A% 3.3A 2A
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Fig. 14 Experimental apparatus of a DC servomotor systemn
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Fig. 15 Circuits of DC servo motor
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Table 6 Comparisons of conventional and PI controller using RGA

. H A A THsec] QB FE[%]
NEEE RGA-PIA @] 7] PIA ol 7] |RGA-PIA|°]7]| PlAje] 7]
21 51| 400[rpm)] 0.15 020 1375 17.75
(21 & | 800[rpm] 0.14 0.23 3.88 11.88
2H) | 1200rpm] 0.12 0.26 167 8,58
29| 400[rpm)] 0.31 0.24 11.00 13.00
(R5}| 800(rpm] 0.37 0.34 10.38 13.33
= 7D 1200(rpm] 0.42 0.34 1033 12.17
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Fig. 16 Responses of DC servomotor in case of 1200 [rpml]
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Fig. 17 Responses of DC servomotor in case of 400[rpm] and 800[rpm]
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Fig. 18 Responses of DC servomotor for the change of load
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Fig. 19 Responses of DC servomotor
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Design of Pl Controller for DC ServoMotor Speed Control

Using Genetic Algorithm

Hyun Ju Park

Dept. of Electrical Eng. Graduate School

PuKyong National University

Abstract

This paper proposes the design of Pl controller using real-coding
genetic algorithm showing a good performance on convergence velocity
and diversity of population among evolutionary computations. We tuned
the gains of PI controller using real-coding genetic algorithm. To evaluate
the proposed method's effectiveness, we apply the proposed RGA-PI
controller to the computer simulation and the speed control of an actual
DC servomotor system.

The computer simulation and experimental results show that RGA-PI
controller has the better control performance than PI controller in terms of
settling time, rising time and overshoot toward the reference speed used
in tuning RGA-PI controller. To evaluate the robustness of RGA-PI
controller, we test over a new reference speed and changing load not used
when tuning. RGA-PI controller shows the better control performance

than PI controller.
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