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Abgtract:  The hybrid technique of noment method ,conjugate gradient method ,and fast Fourier trandorm is gpplied to andyze
2D dectromagnetic scattering from a didectric cylinder with arbitrary inhommogeneity and ani sotropy under oblique-incidence. In the
<cheme the integro-differentia equation for the totd dectricfidd is used. In thisway ,the sze of orignd quedion is not enlarged ,and
the linear sygem can be dficiently solved by a combination of the conjugate gradient method with thefag Fourier trangorm. Sme nu-

merica resuts are gven in this pgoer which denondrate vaidty of the scheme.
noment method ; conjugate gradient method ;fast Fourier trandorm ; € ectromagnetic scattering ;didectric cylinder

Key words:
, CGFFT . ' .
e I
y 2 - J,rjr ’I‘T\l_ _\l_
.T K Sarkar s A
[ MoM-CG FFT 1 = (-
_MolM-CG FFT 2 il _ N -
MoM-CG FFT 1
MoM-CG FFT , B
[2] MoM-CG FFT e =£(x,y).
, Ee P2,
E(r) = E(r)
- : + L6+ (V- B2) (V- )]
HHéz)(k(I r- PE(r) - T E(r) dr

:2001-10-19; :2002-04-25
: (No. 9625102)



2003

K=dag[ Ko, Kz, Ky -1l
K=dag[ Ko, K1, ,Kn-nl,

86
vt—&( +9/ T , De To T Tn,-1
,I<%=I<%-BZ,H(S2 (-) Hankel o L
Dre De E
€ De (x,y) De- Do £ = T, -1 T
1. De X Ly, ¥ Ly, Tu0 Tua Tu,(n,- )
N Ny : Ax=Ld NyAy=Ly/N,. . Tua Tuo
Dre NyNy D (Xm . Yn) ’ Tua
Xn=(m+0.5A x,y,=(n+0.5Ay, 0 Tu(Ny_l) Tua Tuo
E : & =t Jaxs: = TUS,
X=[Xo, X1, Xn-1]"
Nx—lNy—l Nx—lNy—l X
E= S 3 EmPmE =S S EmPm Xa=[ X0, Xu1s 5 Xun-2) 1"
1,(x,)_/) Do Xao,u = DX il X
Pm(x,y) =
™Y 0,(x,y) €D B X =~
Tu.v , T Toeplitz . T
e [EM wage [ i
. 1 D D
ea| <[ eal « 3 3 K N S
gO £G e
™ i s (1) , 3NN,
0smsNy-1;0snsNy-1
K.t :€:mn' I=. Tsm(m—[ m, n(l) m n(z) m n(3)] D :d@[ Do, D1, ’DNx'l]
(B+Lyt(m,mis,0 Di=dagl Do, Dia, - Dion -]
X R
5 10
(D) = deayf(m n;s,t) Dmn=Amnd 0 1
00
_JB f(m nst) \ 1,(Xm.yn) De
azf(m s b 1 m.n= O,(Xm~Yn)€Dc
axay
(2 (D
Tmin(2) = (Ié+ayz)f(m,m;s,t) D(I+ TK) DX = DB )
De ,
- B f(m n;s, t)
FFT ) , (2 X=
- B - f(m,n;s,t)
P ax {x{y, ("] (x,y) Dg
,t —
Tri/n(3) = - B f(m m; s, t)
(kg-gz)f(m,n;s,t 3 LR
CG ,
f(X.y;s,t):J’IH‘(’Z)(kt Jx- )2+ (y- ) X oy ™ TX - YETXY
| J X (2 ).
"2 2 Tés,t) T{S’t) -I-g\‘s,_t)1
_Laxaf(mnst) _Laaf(xyst)lx v, . . x
S, S, t
(0 2 e To
T(S,t)
(I+ TK) X=B (1) : 1
| 3NN, , T T W



1 87
0 e TE N Ee P2= (%Ac+9A, +2A)
(u,1) (u,0 A il k (xcosp + ysmp) +Bz]
oo - ty' t e l.
(o Aki0gp + Aksnp + AB =0. RCS
i Y e o Ores(D = limmp BELEA)
X0 =[x, x{ XQ 41" ‘ p - | S|
T AN s s Royrting
X =[x, xWy, X(u‘,)Ny- 1] xoy ,
Y(s) =1 YéS) ’ Yl(s) i ,Y(NS)- 1]T [0} = %00sP + 93‘n¢>7 ¢ [ X
X k + ’
YE =0y vyl Ph+®
Ores(#) = limEP
p - ko
Y = T X0 T X 4 76 XE 520,12 kl 2+ k| E2- BRe( EE )
FFT ' | E]?
YO v® y@ Y .Y'X E = Emst+ Esne
FFT [3]. Bl = - Bsn®+ Eos?
4 B B :
(1) D¢ x =0.15\ ,y =w } €=
633MHz \
\ RCS 2TR/ k=0.3,¢0 =45 A =1.0(V/m) ,Ay= - 1.0,A,=0.0.
' Ly=0.3\ ,Ly=2w,Ny=2. w/A 1.0(Ny=16) 3.0(N,
' =32). 2 .2 3 RCS
RCIA (dB) =20-logy (RCIA) . ) [2§ )
0 40
ETY EX TN
-10 - PO IHET Y 20 - R |7
0 50 700 150 200 250 300 350 400 0 5 100 150 200 250 300 350 o 20 60 ) 120 150 180
e WeiMme 1 M e A
2 RCS RCS 4 RCS
(2 D R, (R,R € Lx=Ly=2R,Nx= N, =64.
En(X,y) =1+ E€4-1) (1-p?), sy ns9n <103
en(x,y) =1+€,- 1) (1-p?, D« (2] !
E2(x,y) =1+ €:- ) (1-p), ).ce A
€i(x,y) =0,i#]j, ce 2 (94 - ¢ -'_‘:--1‘—--,-— ‘;, \]
£,=2258,=208,=175p%= (x- R)Y R+ (y- . 6 RS b
R R.Q=C.B/k=0.3,A=00NVm, A=-Blk,A= :
1.0.RAA =0.6. Ly=L,=2R,N¢= N, =32, 2 ’ ’ 5
4 RCS . [2] ’
) v @ De
R, (R,R Ry = 5
4R/5, (RI5,R) , 5. B/ k =0.45,
A=Ay =71.O(V/ m A = - (Aksp + Aksrp) /B, =90, MoM-CG FET z
R=2\ ¢ 20F AR
EOO(X,y) =2- (X- R)/R7 jg - LR e
Ell(X,y) =2+(y_ R)/R, o 40 80 m;;z(ﬂ:o 200 240
822(X,y) =1.2,
6 RCS

Sij(x,y) :O,i¢j,




?

88

2003
[2] : :
, , ,1956 ,
1995 ,2002
! -9 -
TM ! -
™ o '
S
[1] T K Sakar,EArnvas,SM Reo. Application of FFT and the conjugate
gradient method for the solution of e ectromegnetic radiation from eec- ,1962 ,
tricaly large and srall conducting bodies[J] . |EEE Trans AP,1986, 1988 ,
34(5) :635- 640.
[2] C C Qu. Cdcuation of eectromegnetic scattering from a didectric 200 ,
cylinder usng the conjugate gradient method and FFT[J] . IEEE Trans ,
AP 1987 ,35(12) :1418 - 1425. / u
[3] , , RCS Ry W ” .
[J1. 12001 ,19(2) :145 - 148. ” « "

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



