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A decision problem of fictitious charge distribution in charge simulation method (CSIM) can be regarded as
an arrangement problem. In this paper, we propose a method to decide the appropriate arrangement of
fictitious charges in CSIM by using the direct search method. We show that the appropriate arrangement is
possible by using genetic algorithms (GA) as a search method. We substantiated the effectiveness of this
decision method by simulating the surface potential of a spheroidal electrode. We described the arrange-
ment of the charges as chromosomes. We placed fictitious point-charges at random on the rotation axis of a
spheroidal electrode. The charge arrangement was improved automatically by using GA until the potential
reached the appropriate value at all over the surface of the electlode. The possibility of an appropriate

arrangement of fictitious charges for electrodes with nonsymmetric shape is also suggested.
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Z  Fictitious charges are

placed on the rotation axis.

7

Contour points ( lll ) are placed every w/(n-1) [rad] on
the electrode surface.
n: Number of fictitious charge and contour points.
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Fig. 1 Spheroidal electrode
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Table I Numerical conditions.
Radius in the minor axis r , 15em,3.75 cm
Radius in the major axis r , 15 cm
Height from grounded plane & 10 cm
Electrode potential ¢ , 1 kV
Number of fictitous charge n 7,9, 11
Bit length of fictitious charge b 10 bit/charge
Crossover rate C v [%)] . 2,5, 10

Mutation rate M , [%] 2,5,10,20

53 # B

3N g T8 DFHIE ¢ DEALDB % R, PEIRIT
(AR OB & U MR R R OIS
HEI Lo TETFOBRNEH 2 b OO, KEFSTDEE 200 HAL,
CELET B LRNCPOR L7z, B412r, =375 cem DFHEDE

BRABEMERT (00O &N FIEH 1 BR). ZOBBHETE
A% [mzEh E o 9 o SER TIHIUES b BREEM I LT

NOETHILOA, 1IETHET NSRRI ON, BE
B % BIFICERTE, B5r ,=15em BL U375 ecm
D& OBBELOBM A R, ThoOERL Y, K

BEMOBCEIRET A LICL), BWESELGA

FHAEDELZ LICL Y, BRETEM OB 2 E )T
HEThdENZD,

1.0E+3 ——
n=9
© 1.0E+2 r«=3.75cm
g L
2 =15
£ 1.0E+1 2= e
g C,=2%
& 1.0E40 M, =10%
£
@ 1.0E-1
1-0E-2 IIIII LB | LI I ) LI | L I A |

O 100 200 300 400 500

generation g
X3 FRflifE o DHERS

Fig. 3 Change of estimation parameter o with evolution.



314 (40)

#6585 (1998)

1.2

1.1

1.0

0.9-

R
A

0.8

6=4.7%x107
g =500

0.7
0.6

Electrode surface potential [kV]

0.53

1.2

_i 1.1;

g 1.0 ;§w3 S o 7‘ - g@. P o

=] 3

g 1 L

E 0. ] O'=2.OX1O_2

2 0.7 g =500

-“g‘ 065 I I 1

£ 997 g=2.0x10"

m 0.59 g=55
0.4-Illllllll!lllllllll!llllIllll T[rriui

0 10 20 30 40 50 60 70 80
m (6=mz/80)
@n=9, C,=2%, M,=2%

0_4:IIII TTTTr I T T [ frrr [Pt

0O 10 20 30 40 50 60 70 80
m (6=mn/80)
(b) n=11, C,=10%, M ,=5%

50

4 BHEREEN (r,=3.75cm)

50

Fig. 4 Surface potential of electrode for r=3.75 cm.

Electrode surfac

Electrode
surface

50—-‘
ElectrodeNSurface
W\ 0.2

UT 1

T T0;
0 5 10 15 20 25

T UUT 1 0 T T T UuUT 1

0 5 10 15 20 25 0 5 10 15 20 25
x [em] x [em] X |em]
(a) n=5, r =lbcm, (b) n=05, r =15cm, (¢) n=11, r =3.75cm,
C,=10%, M ,=2%, C,=10%, M,=2%, C,=10%, M,=5%,
g=1 (PCKAT) g=500 (JU3K) g= 1500 (PUK)
o=75X10° o=14X1073 =47 X 103
5 BABELO BN
Fig. 5. Potential distribution around the electrode.
6. BRLELYD \HAE DR IRRE A BT & LTRRT2 ZLILLN GA

EWEBRECBT 5B EEREY GAZ AV TR
RIBERIIRE T & 5 2 & A HERR L7z, B AR D AR 3
LCid, (RABER L L ORISR, MREM, ) v 7 IREM %
AWTKEPREBMOA 2 RE L, REM T AVCTHIET 5
CENTEBELEZOND, FOBE, 4 OB E EY)

YHWCHEABL RS A EE1ONE. $70, WFha
DM EERLEET L LTEIL, BICRET 52124
DEHEHEE Y SOIZMESEB I EDTTRTHLLEZ LN
3. AR THENOMOFME LT, B, [REEE
B & OMREREDN ] % V7225, ThUSOFHIERE




BRI EEFRICB D 2 (AEERICEOELH 7T VT Y X A & 2 EEENTE (ERE)

FUH S BEHIE% A BEATHZ L HARETH 5.

TUY T I 2 ZII0WTE, B0 [EWEREE HVvr:
BREE 70776012, GAIZL ZBRBREDON—F %
T 5T Lk ) BBIREITTZ 5720, BF07Tus 5
LEFERICHATE S,

S OFHEIZIZCPU & LT 80486(100MHz) % b D/ %—
Frarta—sxfvi. 500 HROFEIZOI Y
Ea—8Th 55UNTRT T 570, HEREOR I
Ca—d2H0sZ EIli ), BIEREICLAGAE A
7 IERRR 3 RITETE DS 72 CHAEHMRE TH 5 &
EZLNA.

315 (41)
SE

) BERFER  BES N F7 v s, p 180, +—utt
(1981)

)7z ziE EE 1, /B %, /ME I Fortran77
WL BHMERE Y 7 by 2T, p. 275, ALHE(1989)

L. 7Y AR, FHAER, =LE%, &S,
NE B, &RAEZ, #AREZ RIBEETLVT) XA
N F7v o, po106, FRALHAR, (1994)

4) FREFE D BEHNT V) A LD — CADHRE R
<=, p.30, 4—21%(1994)

5) AHEY, G, WNUETF 8y 3 TR
BRIT7 N T) X LOHEREEIGH, p. 46, FRILHRR(1997)

6) YUHIIER, HWREE Bz 7 v T) X4, p 8, A
#J5(1995)



