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Optimization of E plane Branck-Waveguide Couplers Using Immune Algorithm

XU Dian, SHI Xiae-wel
(School  Science, Xidian Univ. , X' an, Shaawi 710071, China)

Abstract:  Immune algorithm combines entropy and adopting selection rule of thickness. It increases the individual s number of
high fitness and decrease that of high thickness, therefore, makes algorithm convergent with multiplicities. Using immune algorihm and
finite elemert method, an I~ plane branck waveguide coupler is optimized. After comparing with existing optimization methods, the re-
sult indicates that microwave circuit optimization based on immune alorithm has the advantages of high efficiency and accuracy.

Key words:  immune algorithm; finite element method; brandr-waveguide; coupler

Kazuyuki Mori ,oC”
) E
2
9 [3]-
> ( Genetic algorithms, GA) 147
[ 7 "
- 1 ( , , ):(2)
( y ,
’ ’ ’ 5 ( 3)
; (G « )
( Immune algorithm, 1A ) s (4) « (
’ ’ )” > 5 (5) )

£ 2003-09-02; £ 2003 12-01
( No. 110010301)



2140 2003
3~ 5 . 1 .
.
| wﬂummm ] (FEM) ; ;
T mmw%}mcm
[rommanmpsmn G | “""“UM’L‘“ 7] FEM
[ Tirtrenmemss e O buk S o fe s msIRie ) | ’
! .
[ md AR R ()|
T )
1 .
123 -- /j\ --M ) >
’ BRICT T Tl 171 ,
, 2 N
sk i [T [ [ ] T
1 & s L L1 Twef] T
H(N)= 35 DH(N) (1 \/ BJF-32 (72. 14mm % 34.04mm ),
j=1
Hj(N) N J
2
2 F(E)= — ﬂ L(VXE)(VXE)- keE E]dV
Hi(N)= D0 pilogp; (2) 2
i=1 .
‘ - —EP(E)- E U] ds
pi N i k0 fﬁ[ 2 & P(E)
- ﬂ LpepE)ds (6)
ayn=1/(1+ H(2)) (3) s, 2
v
k3 :
0= i 2&4 (4) P(E)= Z Z 0 e,T,",l{l _[ j M+ Edvdy
w= 1
1 ‘o = Tac i
ACyy = @ “ (5) Z Zyrmﬁ’rmlj j C/Tyilr[z' E(M} (7)
0, other m o on
Tac . 0. 65~ 0. 85 Ue nx 9 x Ey Zko o J"' I e By
( ) fII’I
@, = fitres(v), , Z Zy,me?"i’ J _[ e™e By (8)
B €= (lxl,'/cl,'-
s I8
. . 7 ’
[6]
; : 2.7~ 3. 0GHz 301 5dB,
3 2 1 28dB.
E ( 3 ) ( i)
S| s bs b bs b ’ /i G
| 1 v
% 7 WA YA VA F=max Di(fi)- Dyl /(maxl G(fi)- Gyl + ma(fi)) (9)
. g G D,
(BFN)



12A : E 2141
s 40. Tac= 0.73, 0.1 43 25,
. 1A_S:
1 ( ENM ) A -2
s I BrNs, [AS»
(GA) (IA) , 48} =
a7t ~——BFN -35|
: B
4 5 g: <l 1A 5 FN_S,,
1 ( - mm) “4 49l GA§/ 40|
-50) L
ENM GA A 1 \v/ s
L 35.000 35. 000 29. 221 s2f”
s 5.251 5. 848 5. 954 S37 27 Z80 I8 290 265 300 270 275 280 285 290 295 300
L 30 852 30. 831 30. 23 Frequency/GHz Frequency/GHz
$2 10 003 10. 015 9. RW5 4 5
l3 28 476 30. 586 29. 354
3 10 003 10. 015 9. RW5
; 3847 3125 30. B1 [ 2] Davis L. Adapting operate probabilities in gendic algorihms [A]. Proc
of the 3rd Int. Conf. on Genetic Algorithms[ C]. San Mateo: CGA,
, 1989. 61- 69.
s .GA 1A [ 3] Dasgupta D. Attok- Okine N. Immunity-based systems: A survey [ A].
1/5,1/4, 5dB Proc 1997 IEEE Int. Conf. ON Systems| C]. Man and Cybemetics, O
GA lando, FL., USA: IEEE, 1997( 1) . 869- 874
[ 4] Dasgupta D. Artificial Immune Systems and Their Applications [ M].
A Bedin Heidelberg: Springer Verlang, 1999.
n ’ [ 5] Chun Jang Sung. Shape optimiztion of eledomagnetic devices using
GA ’ ’ immune algorithm [ J]. IEEE Trans. on Magnetics, 1997, 33(2) : 1876
- 187.
’ IA ’ [ 6] JangSung Chun, @ al. A study on comparison of optimzation perfor
> mances between immune algorihm and other heuristic algorithms[ J] .
’ [EEE Trans. on M agnetics, 1998, 34(5) : 2972- 2981.
[ 7] , .E [J1.
s ,2002, 17( 6) : 582— 58.
[ 8] ) [M].
4 , 19%.
' . 1979 .
E , ’ i ’
, 1963 s
[ 1] Weile D S, Michielssen E. Geneic algorihms optimiztion applied to

electromagnetics: A review|[ J]. IEEE Trans. Antennas Propagat, 1997,
45(3): 343- 353.



