F18% B4l Rl T Vol.18 No.4

1996 £ 7 H JOURNAL OF ELECTRONICS July 1996

REEHMHIERASRHEINEEAR

FrE KT R
(PEMNERUFEHNH LR 100080)

ME  Hh% K Fredholm B 752 By 4R ) bl o 06 d 4 ) R A5 5 1o O, i — A3
HWXEH, ArRRBBEANELER AMSERPIGEN. K0T RFHHE
BEmXRE #RTETHRHAEAMEXETRT, KBu@sEsnEasX, ¥#
% BB ST 9 2 MU 2 A RO WE — PEREAT T ERA.

X@m REGEES, EMXEH, EEX

HEE 041
18 %

R 8 O I 0 1) B R SR R 55 — 95 Fredholm B4 A8, HBAEAR L XRE 14
& 7E A & (ill-posed problem), /7 2 {7 ¥ BUR, REAMTM BN hHR 0T 848 R &

AWZE, ZRFBBESBH BEEENREARE. BEEEEEBL. ATHRAATREX
AERNBETERIARXNER. ERAXHE, FPA-HERRE WA IEVLERL L
BIUWERTE M LEBIRAMER. A5 —DRERE, SBON BT K EE ST R
T REEFE 4 MR AR B A F B ER . MBRAHEBS A0 — R4, BHR B
HRNZHESHEERAARORDE BAHNNAHSHOBSHREN S REHKER
HEAMBHE, SR, (FARHEREIBHEBSAINESARNBEX WALHEDLET B
AMABRAUBMIRIL. AT AFBERBEABKER, BHORBEOIEEEE, AT
B A ERMEEM - R REOEA, BABHP ‘R EEHNEERLR. ERETX
PR BAR, MEERE T RSB REBYEH NEHREM S P AT EI R EER SRR
L, BTRBARXBOBI M, AXH#-BPHRUERESHERZREAT, NY9H#E
AREBEEHNMERAN ., XEAABES THAXOEELAR, HFMNFTRINREL
AR M — Ve T A EHTUE

2 BFEARA

X8 A AT AP AR B (LR —%, gl =%w), EAHBHREAT,
Btk 73 10 B SR A0 A B S BUH 35 ) 4 51 R B TR E R R

E(z) = /—é(z,m’) - B(z")r(z")dv' + E'(z), (1)
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E(e) = /E(z,z’) - E(z")r(2')dv’. (2)

LEFRS, ENE FFRAREABRBGMASE; B RARGIHBHEH RS,
G BRI K Green R¥; i r REXNFAHSHLHHRER, BEELH

7(2) = k3le.(2) — 1 +io(2)/(weo)), 3)

Kb e flo HHARNFAKAHT N EEHNEIR; o RBARTEPNABEY v 2
THEMER; k£ BHZEEBEEK.

21 rREEAKN AR

EERAR R fn(), a(z), KA g(z) BEFYHABRER <> TEXH-K,
1) RBEHH EM r HEIRAET R :

L
E(@) =) eg(), (4a)
=1
M
(@) = Y tm (). (4b)
m=1
(1) AT BEH
M —_— .
E(z) = Z Z tm(/G(z,m')gl(z')fm(z’)dv') -e; + E'(x). (5)

I=1m=1 ©

# Galerkin YB3, EH g.(z) EARH, I 9.(x) X (5) ARKRBMAR, BRIMNEH

M
€n = Z z tm(/ < _-G_(m,x’),gn(:l?) > g[(ﬂ?,) fm(z’)d’vl) -er + eil, n=12,---,L, (6)

=1 m=1 v

H _ '
e, =< E'(z),g.(x) > . (7)
n R
d’ij(mv nvl) = / < G,-J-(:n,z'),g,,(:b) > gl(z’)fm(z’)dv’) 27] = 17 2) T, aQy (83)
M
a;,(n,l) = Z tmdij{m,n,l), (8b)

m=1

[

E(n,l) = Z a.-j(n, l):i?,':‘i:j, (8C)

ij=1
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AP o RRIERRVBOER, Gy XaRH K Green RBIAF SR, H4 (6) ArT#
(OS]

L

en=ZE(n,l)-el+ei, n=12---,L. (9)
=1

&, (9) AT ERERETENENX:
(14] = ID)(e) = ("), (10)
AH [A] £ oL x oL {778, HLE A(n,l) kA8 (8b) &

Aln. ) = an-p- ('), (11)

HeplFs o, 0’ U 3 515E LA

n* =int(n/L +1), I"=int({/L+1), n'=mod(n,L), !'=mod(l,L); (11)

(1) 2 RG89 B0 BE 5 i (e) AN () MARRET ol A TEMLBEHFIRBRAS BIFHH K

B, EAIARIKA e Me, MARME, BL L, X EHE NS, S (4] - 1) B
RATKW A, B

() = ~([4] = [1]) " (e"). (12)

(12) R T HH BRI S EH GASEFHE—— HRMER, YRAVT oL M&FAH

IR0 00 N S 08 R A ) — B (L A R M LR, B T A, R TR RRRAL T 1) (12)
KA LT B M

1

le) = — (4] - 1) [€'], (13)

K (e M ] MEH oL MIRBHRBTE, SEIMAKEINTE-HAFERST
H B EBHMAS RIS KE.

2.2 SrREEIM R WS B 15

AMA (1) AMBFFK, I BES =, AHBHFHAILUE N

L M
E'(z) =3 tm / G(@p, 2)1(x) fm (2!, p=1,2,-,P. 14)
=1 m=1 v
LUE 37
¢ij(m7pvl) = /Gij(zpvzl)gl(zl)fm(ml)dvlv 7‘7] = la 27 Ry 2 (153)
M
bii(p,0) = D tmbis(m,p,0), (15b)
m=1

ij=1
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(14) AT fe464

E(zp) =

IIMB

€, p=1,2,-'-,P. (16)

(16) W ATELE A sE 2
(E°) = [B](e), (17)

X [B] £ oP x oL W5 FE, HILEXKHB (15b) 3,
B(p,l) = bp‘l'(plvl,)a (17&)

BB pt, I, p, U IE XS (1) RAE; (B°) RAE oP ATt E 0SS 7% &,
HTEEKE P AMGA  ARASBHBN T, A, £2KESHT, 17) LBT5E
H
[E*] = [Blle]. (18)
(E*) B1 oL A& BHIR, 5415 Bx BT — A S BURS F r080 5 51% &, 8 13)
KA (18) X, RA1BE
(B] = ~[B]([A] - [1]) "'[e) (19)

2.3 X RA RIE
(19) R T AR HEF AR RS HBREO XA, B %iﬁa‘iﬁ$ﬁlﬁ‘€ﬁi

FAS S, W EHE KRBT XA RGO 0RO HERS (B4 - 1) . €81

HHINREREMRT, HNKEHHIREEEEN TGS RPN —LER WREN
TR AR A A 55 KB LR RERIERE, BASSHEERL— Wk ER, A
AEBHFPHESAENTESE M HE R TR X LG B 88K K w D R A 4E
i B PR, AT T AR VR R BB SR AR ) TR . SXORE — R SN AR O JEAR SR AT . FEARAE SR
FEAHHI &4 TT, ASHRRE ] BT RE (] FE HK 09 XATEEH

[EE][A] + [B] = [EE], (20)
Ko [BEE]| ZRRERERERE, EhTASH:
[EE] = [E°][e'] . (20a)

24 TRAESHRER
fEBh FIEMCHE, TUBY P RBAFBESHO R EEE HEA, @3t
(20) WL E p ITHILE, BAIED

L
Z E(p,q)A(¢,) + B(p,l) = EE(p,l), 1=1,2,---,aL (21)
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BT
M
A(q’l) = aq"" (q”l,) = Z tm¢q"l" (ma qlal,)a

m=1

M
B(p’ l) = bp'l' (p,al,) = Z tm¢p'!' (maplal,)a

m=1

21) XSt — P EARANE t. HFEAKX:

=

tmDp(l,m)=EE(p,l), 1=1,2,---,aL (22)

Hp

L
Dp(l, m) - Z EE(pa q)¢q‘l' (ma ql’ l,) + ¢p‘l' (mapl’ l’) (223‘)

q=1

(22) R T — KMt AR R, REETERAENWE

(Dp|(T) = (EEy), (23)

[Dp] & oL x M #RE, HITEH (222) R (T) Bt WK M TEMFIKE; T
(EE,) WM [EE] EFME p T U RKARKNSIRE . GB) TEREHEYE, AT EHER [Dy]
B-ANHBERE (LHR) . Mol > ME, (23) NMR (7) ZHME BTN, FHA
(4b) F1 3) XK WTLUB RN FHAMESY 7(=) , RN KA HFEHA B FRE 34,

3% #®

FEHIK B AT LR AT RE B R B ARG B, X R — M EE KRN F5L EH S
B EEERER, L CTER NMR, XA TX—F&R. @ iEM—FR5 AR
Ha, WAHAEST AR “BRE”, B2 SRRORFXHREXB[IFEMH 0B FE
.

X B RGE ORI, FEHRESRER MRS ERBARGFENEEFBR. MR RE
M ERRN RAE RS, A TF2EREETE, #R AN SASHE T ERE
RYATHFHEHRAYED HENEREAERBRAENARRESHERBARNSY. M
(19), (20) B ATLLE , 1R — MY, ERONEBIIAN S S HHHZ KL
WisERE [BE), bR B RS R

IR AR BGE L ERE R, AR KRR BRGR AR, LR
HRBKEFNTRAEOSE S A, XK 34 HSBREAX KK wEA, HERFRK

MBMHEEX EXOFHREHEE, MEASEERRERSETHELR, BERHA
ABRLHERRAEHHE, FRABRROOIEAXBEHAY. REEFEMAEL LB IH,
o AR 4 EL A ) R E
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4 H %
FIF (22a), (8a) #1 (152) K, EXF R [D,] AT AHAN LT
f a(z,zp) fi(2)gr(z)dz, ----- f a(z, zp) f1(z)gL (z)dz
T et i PR
ufa z,z,) fu(z)gi(x)de, ------ vfa(m.a:p) fule)gr(z)dz

HF {fn(@)m=1,2.-m}, {g1(2)i=12,- L} FAIRRAEXHERY, a(z,2,) B—FFHRE,

v RITY RBIMR .
HEBR (D)) B—AMAWBKERE, HEELA—F) (17) TERALLHHIRKRS] (17) T
EMEHUAGERES. FYRE FINBTUBE 2 E2E LIABEERSE B

L
J oz, 2p) fm(@)g1(2)dz | =" | [alz,zp) fm(2)gu(z)dz | . (A.2)

v 1=2

A RABE
JECESTACIEAC Zm,u)) (A3)

v

ZR A3 ABRSTETHRE, T a(z,z,) RIEFRY, fo(o) BERY AERS
FAERTRHXEAZE, R

L
= Z 1gi(z). (A4)
1—2

B (A4) RKGHRYP {9(2) liz12,-0} B—HEXERHHEFE BREARL. FEL
FEEE (D] RWBER. AHWHUAILXHNER: RAEXENIIRSEEEFREN
REBUEABBRKE, B f AR 2 5 B R R R R

3 ¥ X W
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A GENERAL FORMULA OF UNRELATED ILLUMINATION METHOD
FOR THE EM INVERSE SCATTERING PROBLEM

Wang Weiyan Zhang Shourong

(Institute of Electronics, Academia Sinica, Beijing 100080)

Abstract The electromagnetic inverse scattering problem governed by the first kind of Fredholm
integral equation is an ill-posed problem. By the aid of a series of unrelated illuminations, more
information about the considered object can be obtained and then a stable moment solution is
achieved. On the basis of the unrelated illumination method(UIM), the paper derived a general
formula that is suitable for solving the electromagnetic inverse problem, for which the object to be
reconstructed may be expanded in various sets of orthogonal bases. The uniqueness of the solution
has been proved.

Key words Electromagnetic inverse scattering, Unrelated illumination, Moment method
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