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In this paper, we use genetic algorithms (GA) to decide an appropriate arrangement of both fictitious charges
and contour points in charge simulation method (CSM) for 2-D electrode system with asymmetrical struc-
ture. We calculated the potential distribution around two cylindrical electrodes with different sizes above
a grounded plate electrode. We describe the r- and 8-components of the charge positions and the 6-compo- .
nents of the contour-point positions as genes. First, we placed fictitious line-charges and contour points at
random inside the electrodes and on the surface of electrodes, respectively. The arrangement was adjusted
automatically by using GA for 1000 generations. The maximum error in the calculated potentials over the
whole surface of the electrodes is found to be about 0.02%. We also show that by removing the
constrained conditions tentatively used in the previous paper for the positions of the fictitious
charges and the contour points, the accuracy of the potential calculation can be much im-
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proved although a slightly longer convergence time is required.
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Electrode 1: Surface potential ¢,
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Fig. 1 Two cylindrical electrodes with infinite length.
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Fig. 2 Structure of a chromosome.
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Table I Numerical conditions.
Radius of electrode 1 r, 5cm
Radius of electrode 2 r, 3cm
Height of the center of electrode 1 4, 12 cm
Height of the center of electrode 2k, 6 cm
Distance in x-direction between the 8
centers of the electrodes d om
Potential of electrode 1 ¢, 5kV
Potential of electrode 2 ¢, 3kV
Number of fictitious charges » 10/electrode

Bit length of the r-component of a

. .. 5 bit/charge
fictitious-charge position a

Bit length of the 6-component of a

5 bit/ch
fictitious-charge position b ieharge
Bit length Qf the -Bjcomponent of a 5 bit/point
contour-point position ¢
Crossover rate C, [%] 5,10

Mutation rate M, [%] 0.1,0.2,05,1,2

=
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Table 2 The best values of the evaluation parameters
Omin at the 1000th generation.

present method previous method

Crossover rate and

Mutation rate (Ref. 2)
C.,=5% M ,=0.1%  75285x10°  6.0488 x 10>
C.=5% M ,=02%  15532x10°  6.2046x 10>
C.=5% M ,=0.5%  4.0586x10°  62116x 107
C.=5% M ,=1% 34397x10°  6.0548x 10
C.=5%,M ,=2% 37485x10°  6.1871x 107
C.=10%, M ,=0.1% 89033x10°  6.0300x 10>
C.,=10%, M ,=02% 2.6045x 10°  6.2056 x 10>
C.,=10%, M ,=05% 12323x10°  6.0504x 10
C.,=10%, M ,=1%  2.0406x 10°  6.0963 x 10
C.=10%, M ,=2%  83095x10°  6.0915x 10>
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Fig. 3 Surface potentials of electrodes at the 1000th generation for C,=10% and M;=0.5%
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Fig. 4 Arrangements of fictitous charges and contour points at the 1000th generation for C,=10% and M=0.5%
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Fig. 5 Examples of appropriate arrangements of fictitous charges and contour points (C,=10% and M=0.5%)
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