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Fig. 1. Test functions of Nihing GA.
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(b)

Fig. 2. Convergence comparison for F2 function.
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Table 1. Performace test result of Niching GAs.

Niching GA Nb Peaks Maintained Max. Peak Ratio

F1 F2 F1 F2
Sharing 2.7 17.6 0.688 0.670
DS 3.7 15.0 0.852 0.580
RCS 5.0 25.0 1.000 0.997

¥+=2}17] %3] 2] Volume 8, Number 3, June 1998

Holch. 12]u g, RCSE 43+ A 22 Niching -F-3
daelge] chEA el Ao AP AL 2
et

224, RCSE 22 Yo &3l Al NAE
TH37] 13t Sharing 71N A™ 0,5 vlE] AR
dob sh= =] AUrk 1M AARAIZE B A
Niching 7|®}-5-& w|aspa HA L] A7) NY
@ DCE 2N, RCSEN+M)N+M-1)72, Sharing& N
(V-1)2 W8] A Axte] Q3 Hloz dz|e A
el =810 2 141 A4t Azke) F71siA| "k a2
w, A2l A fAES i Yo S-S
HE 22 /A2 e g 3] AAL 5l
7k fict. 2822, B g4 AlAbA|zke] A A7
o] Azl At A7kt A & FrAErle] A
AA ) 243 S RCS &8 ES A4 slrjale
AA AL X178l F7Re F-A18 A

1. REFF719] AA|

FrE=AF71S] AAA A 7R AErE =28
T Sle Aot A uhES 593 2435t 7)
Foll AE314] dw S 5 9o o)H% AL ¥
A (synthesis)o]2}3 -5 4= QIvh[8,9]. 13} AAHS
= SR 3ol vl 9z Ha-Eo] A= oo} sk
ol 87 & A7) Abekelv Ao B J3ge
PlAch & =Rl 13 dAWSRE 72} 83
A&l E B, [T], 3#} x| 2Ap&4UE B, [T], AR}
23 AEUE B, [T}, 3AA 2| AL B,[T], 3
Az} 24 AFEE b, [A/mm’], THA} £F o)
d,[mm], 3H2} 2] F g £F LE2| ] 1, 3
Ax 2 el iR £FEAE WY Y] 1S
8HE Agc). =, ZAg ol gl dekol e W
2L 22 AASE AR sl A2 Mg S
B D 2Rz} &F5 S, AR ] &4 S, EuA
Ry, IRAF £F NN A5, 244 % HHE, 2
A2 A 58 olx dAMS2 Aggct. ey,
AR Vi, AATHAS f 52 AlFollA] FoiAlet
AE7] 459 7l3E =579 d9E Fig. 39
ehligic).

3.1 ST AAl



<<°d—'r’%5%§> Niching -#3 %32 && o] 48 A/|AFAHE 225719 HA A -oldd - 25H - Adw -173-

Fig. 3. Cross section of induction motor.
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Fig. 4. Flow Chart of Induction Motor Synthesis.
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Fig. 5. Rating Functions of evaluation criteria.

| . a,a, dss Bu Bts Bcr Bcs
Xmn 0.1 2 5 0.8 0.8 0.8 0.8
Xme 0.8 8 20 20 20 20 20
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Table IH. The result of optimal design
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#1 #2 #3 #4 #5
EE@15 Kw [%] 93.429 93.425 93.421 93.415 93.410
A A9 7 [mm]) 2155 206.6 221.1 2023 209.4
A2 70| [mm) 134.8 151.0 129.4 158.6 146.7
E& @60 Kw [mm] 87.02 87.37 87.64 87.20 87.71
9E @60 Kw (%] 83.85 84.25 83.88 83.80 84.20
LEAE@15 Kw [°C] 64.9 65.3 63.6 66.2 65.7
LxAE(duty £3) [C) 107.0 105.1 101.1 107.9 103.6
AEr [HY) 77.07 7797 76.74 78.84 77.57
HBgs @D 0.871 0.927 0.976 0.862 0.963
Table IV. The parameters of rating functions. VI & g

Y= Thigh fow 7 Bl
1. &% @15 kw [%] 93.43 93.00 A
2. % @60 kw [%) 8771 8600 A
3. o8 @65 kw [%] 84.25 80.00 A
4. LA @15kw [°C] 1250 63.6 B
5. £EASduy $4) [Cl 1250 1011 B
6. A wn] [AY] 80.00 76.74 B
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In the case of an induction motor efficiency optimal design for electric vehicle which is a real world problem,
several different designs are almost equal in terms of efficiency. But these designs may have the differences in terms
of other characteristics such as power factor, temperature rise, material cost, and ease of manufacture. Therefore it is
necessary that an optimization routine suggests various possible solution alternatives and a designer selects optimal
solution among them using other characteristics, his experience and judgment. In this paper new niching genetic
algorithm and the rating function method to select the optimal point among possible optimal solution alternatives are
presented.



