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Abstract - This paper presents the use of a simple genetic d

algorithm for the tuning of a proportional-integral speed controller 98 =R 7'415 +—2 d (2)
for an induction motor drive. The influence of population size,

generation number and rate of mutation on the convergence of the 0= Rais
genetic algorithm is investigated. On Matlab/Simulink environment, Ldr
this paper proposes an optimal GA-PI controller of indirect vector 5

control for induction motor drive system. The simulation results verify 0=Rj s 4 U g Py (4)
that the system has a more robust to the parameter variation than rar o

classical PI controller.
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Ag=A,= constant (13)
d’{dr —
T = (14)
L, R
W= A;(Lr)l“ (15)
R
Wy= Lr ia’s (16)

2.3 Hof7] A

2.3.1 #YE% 42|F 7

B 28 AIEE #3AL2EEL SGA(Simple
Genetic Algorithm)ol] Zt 7i Ao} A &L ALted
2 #e] £2 2 gYsle & €& HEsdey, 3
£33 g dyad &I 2.

(1] 49 nygd 7;_3 olg] BAAE %7 AR E ¢
2 YAsled 2353 (Coding) i,
[2] AR zA} 9EFE q71x] & 5T HEHOR
S g},
- AFee "—1?5% 3 7)%ch,
- O3 2 dilez e Exd Jds A4

3o},
(D ?eml"“z}i ZAE & £4) (Reproduction)¥c},
@ ZAEE BA3
@ F %X}‘E—a- ¥} (Crossover) st M =& EA;
g& YA},
@ 3 Balde EdHolE 3o A2 EAY
< QA3
[3] AN zAL ¢Fstd EA9 3o U3 AHE
gtz T2
2.3.2 8% A8l FES °| Pixjojz| MA
B =89 EXe f=A 7\_}7»3 HE A o] Al2w]o]
dolAd £E PIA|o7] Y °l': HAszlz AR dn2lF
S H&3 PIAo7lY AARF LS G 2o}

| Kp, KiZJ HHMA QQJ

[ I OOMHM B PIAG J

| Gen=Generation+1 I

l

| OI&HIEHSJKp,Ki&ﬂJ

MZ2 Kp,Kidy

| B OHHM ™ PIAY I._

=

[ Crossover, Mutation2 & ]

¥
for

#474 L

wetd, Ao g dASS e K, K g AFs
= Aoz Zlegler Nichols®¥3 # Relay AFFRINE
Abg3hE Ho] iR B B =RdME AHAHAE o &
sted Az®l eE HzxzaeK, KE dAse Ao
2 AsAFE ITAEE A&

B =89 3 EAle ol Zol ZEAG,

L
Minimize P. | =/t| e (t) | dt
0

bounded to K,< K,< K,,, K; < K;< K,

#EA 7] Pl £EA/E 083 2o] EYET.
w(t) = K,e(t) + Ki/Le(t)dt
0
q71M, e(t) = y(t+1) —y(t)olch.

FAA ganFe o8 PlAlelZle AAASF 23
sl e(t) g Lolok sz, K, KF olzzdq o3

Gz FEF. EF 2 =B E=
0< Kp <100, 0 < K; < 1022 A Hes 4A3}
pri=

g 23S B =R 74 PIAI 718 Simulink
5% ot}

OsentaTime  ToWeiDaced
e

[¥2]) PIAIOI719] Simulink Block

K, K & 29942 43, #84 guazd @

Ak olEl  #ZHe &g TG B Ad7e
Anti-windup2.& FA = Ut

3. AMla" AlZaol M

3.1 Algajo|M Jhe

E eEoA #174 exdEe A4 S WE}
YA BAE 9 D7l el Pae =2
N, s B FAvolge mwm Aozl ASA S
ITAEEZ + 0}9&"4’ $A AAA4Z 10bit, 20bitE ¥©3}
Jh=E 103 204002 2@ A9l Aol &
22t 0%, 1%, 10%2 43AA K, s

s 2 AeAFE TN A7 melE
Qe A %a A g3t ERES
A g FPsnz st F71El
FAAT o Arle FHopnh. Ao
AE7] A AZFe] H&3hel,
$2g B3 Aoivle e &

o TT o=

X

R

%
o *D‘
oo H
o

ki
S o
=~
U‘hl.
=
)

o

wFoo
2 e
Oy
l)‘ Nlm HEL' EH ri
4y o
xR

O Lo X B
)
B
H1

&t of

oy
TS

- 1156 -



e ade £ Yudd o9 2]
AUl 2gad ¢ F sisel 1094 @Y ¥
K,=68.2076, K, =1.0693¢] sda5 3len, o

I

/‘*hz} -[TAEc -20.9065°]t}.

=Y, GHAFE 20, AdFE 2022 4F 3o /37
2 G EE ¢ﬁﬂﬂ AR K,=4.4226 , K‘:14z72
oy *é-‘=><] £ -20. 844101%‘4 g [2¥3] o

[2d6] & 3’47—‘4571 FEHFE Bolzm Y

. ,'w
w \y,,»( “

[284] 34 44 F AA

C3
LS

[2386] 1040 443 F AA

’ 2l &9] stelole] Aahd) w2 piAelriel
A 27 Axsle gAHF7E 1002 104N 7

3 A

Wl

A aYAA 2 4 AF0 ¥ =AU 4AL FAA
0% PlAC7E ANFE AN5E 10 2FAE
BYg @ 4 itk [297] & B =204 Hed #
dA @3 A

B
anpraion

[287] AE=

Fdz fmeFel s g &174 iR
&= PiAlo7lel) A 4E A4l 27 $289e (29
8] & [289] °;] Bola i, (El] < 8

288 FREEr seielg o),
HE7l AR | 375 1) R, 06992 [Q]
AA%% | 1730 [rpm] R, 0.3552 (]
E 4 L, 0.0661 [H]
J 0.0918(kg.m') L, 0.0632 [H]
’ ; : : cm:xu« P eomlm
D31 ] T Y - 2 L DT DU SRS P

.........................................

o4F 05 085 08 08 07 075
[298] $=AE7 29 £28%

4.8 E

B sEidMe REAEY] £2A04E H3ld PlAA
7o} §AA 2z F AL YTt A4 2ad
&g o & "' X eelEydg HE 51]"’4"3}3 F2A
7}]*1]—1"5 AdFE 10, XIS 1% 35

AARAE '?‘g sl AlE#elA @i’}r%‘i‘ FEAE
71 FEAAES #HA dunEe HE0154E Bel
2 ey, Aagle 4% S8 4L A% AR @
nE gdvlelE 2F 3o Aojrleg Aol HAJ)
N7 AAELE & F ddT

(B 2 g 8)

{1] WG da Silva et al. "Tuning of a Brushless DC Drive
Speed Controller with an On-Line Genetic Algorithm”,
EPE 99

(2} &2 9o "HAAo7|g FHYse]F 9§ BLDC 2
Blo] &rAol”, qar143 =8A Vol.44, No.11. pp.
1505~15109, 1995. 11

[3] Chipperfield A., et al, "Genetic Algorithm Toolbox for
Use with MATLAB". Dept. of Automatic Control and
Systems Engineering, Unversity of Sheffield, England

-~ 1157 —



