F23 % F12 1 HFE5REAEER Vol.23 No.12
2001 £ 12 R JOURNAL OF ELECTRONICS AND INFORMATION TECHNOLOGY Dec. 2001

35 P ETFEEMNFREAESHEHE '

BN HER
(EEBTHEAFRESHEHARBREATRE L 710071)

W OE PR T HTEESLNN R ET FEEIER SRR SR SRT EERRAK,
FETHEENMERNL, AT RS R ERTEE Y.

REE N, TERE SHER FFT, 1Rk

f@S TN82

15 7

B BHR & AT E T B A R, REATHRSHERETTLUE . AR BRHER M@ i
RS, ARG T TR TSRO, B ERERLM 02 1
XFLBRE R XTI HI R R L, R ERAR. HARLNEFHET S HFEXN.

AGEH LW EERET FEEE RIS RHRRGAN, SUT 38 818, EFTF
TR AN B HRa TR, FRIGLNLW, BTN R E S REERLAME
bRy <EHsZ Y 8245, HHEMKL (Antenna Under Test, YA TFfAIFF AUT) ZERTHE
B RS R R AT REDZ L SEMNERENES, REELRAFE LWYmBRS5nRE
ERORER A Z HRBER, BT I URBRS AR ERARS TR B35, AR
ERS TR ERE TR, H8A R E SRR/ D ZRE TRl R & O E SR
A3AE, Tt EE A8 T R £ 0 T b Y 1a] B35 A R A 22 AR

2 i+ E K

BAUT i F 2 < O0XBY, HAUT OBRHE S, 52=0 FEES, EHAME S 52/ =0
EEES, WE 1R, RIETEEGERITELR, DRFEMEMEE, FWT XA (3]

t(k) - f(-Re 0 = [ Bolay djeltr i daay M
Sa
Wbk =ik, + gk, + 2k FRERERE, H ko= Jk5 -k -k}, ERREARR (r,0,0) T, #

k, = kg sinf cos cp} @

ky = kosinfsinyp

Bo(z,y,d) BAEHMESIE, t(k) FREE AUT S5 FERENRRSE, f(—k) 75
ST I E AR
SEES W B, —AE AR MR TRk RS D), RET. HEFmEES SIS
Fu(6), Ju(6) . MEELOE RS &' BAR (EBEBA) , WHE 2a) iR, EHRLITR (1,0,0)
T, gammEy W A
Fi(=k) ~ 6f5(6) cosp — @fu(B) sing (3)

1 1999-12-10 ¥r®], 2000-04-17 &%
EREREREESRE




1418 B F 5 fF B ¥ #® 23 %

Bl FEEHSHRER

Y
M2 (a) 55 AUT 0%k %R,  (b) BL# 90° 55 AUT HRWFXREA

WIRLLE 2 RUBETETBESS 90° 15 OKFRAL) . WE 2(b) BrR, B 5B —A N B
Bi(z,y,d) . XEHEL S EE N U

fo(—k) ~ —8f5 () sinp — $fu(6) cos @ 4)

R
T(k) = t(k)e™9%+4, I, = / Bo(z, y, d)e’ke+4¥) dzdy
S

I = / Bi(z,y, d)e’ k=758 dzdy
S2

M (1)~(4) AT

fECOS(P ‘"fHSin‘P Ty - Il (5)
~fesing —fgcose| |T,| | I»

Wi EFCRE AUT BRI RRBIRA R Ty, T, , EMREEALEIRE T, T, .

—fmE, AUT 0® S 53E#E S ZEWMRER d BoALAEK, IF 2 TEER
KRB TR (K + k) > k) FEBIE S v, RGBS PEBGEERN LAIRE. ERER
Fourier RA#HBE AUT & S; EMYIRGET, oL SERBH TR, 1€RBHRRIRE
BRI+ k2 < K2, B

E;y(P) = 1 / / Ty y(ka, by e E=m+ha0) gk dk, (6)
’ An? [ hapiz<az



12 1 B RS, IS N R TP W R SRR AR S A 1419

RIBSRFEMGHGITE, OE S, A0 E— KT UE R m % P

M=2E|g x 2 (7)
B B AT Ry, B

B(r) = / [ M) x Vg, )as (8)

Hoeb, ZHMARER o(r, ) = (e R /(anlr — 7)) .

& (8) Bl r LFEME S Lo (r = P+d2), (6) REBM (8) REARRMY
REAME LMD, RITEAUT WORE S BRAEBEE: |o < We/2, [yl < W,/2.
W,, W, A EIRERROEHE [o| > Wa/2 8 ly| > W,/2 ZINEMAE. BEELI5
% NN, MER /M Az = W, /Ny, Ay = W, /N, . Ny, N, EREFUREG Az, Ay /h
TOESHFFRBENNPR, X, F (4, 7) MR/ NRE PRI

zi=-Wo/2+ (i —1/2)Az
} (9)

vy = —W,/2+ (j — 1/2)Ay

BT S 5 Sy ZEMER—MRIEFEMES d >> max(Az, Ay) , ESFBEEAST 7 M., M, 7T
B NN, ©ER /N b4k R B REAE, T (,7) TMER/INR S SHIR
BHE LT WA T (z,,y;) ERER TSR, B

M AJ:AyZZazJ(S(I :ETJy J)
i=1 j=1 (10)

Ny Ny
(2',y') = Azdy > Y Biyd(z' — 2y —y5)
i=1 j=1
He Qijs ﬂij AR AY.

XBE, Sy ERYBTE SMBER AT ULERE NN, THUBR T ARA RERE, HH8 () T
REMTET S1 E (zv:,0) LB (1<i <N, 1 <5 <Ny, BT Sz £ (2,91, d)
B3mE (1< k< Ly, 1 <1< L) SAERR. MTETHE, EFREAMAN: n=i+0-DN,,
m=k+( =1Ly, M1<n<NN=N,N,),1<m<L(L=L,Ly) . Bt LIEALE, it
(10) XN (B) R, &

z g
Qn Bn
Im —Tn Ym — Yn

2 O W

E(z,,Ym,d Zan (11)

He an = ézzl—ery_d'e—jkORmn (]ﬁkfo_ + 3 %_) mn \/(zm - -'ES + ('!/1!;1 - y.§)2 + d27 2
fafk, 48 (11) AXBK

(@ Jllem] = [By,m) } (12)

[Qn n][ﬂn] = _[Ez,m]



1420 B F 5 & & % # 23 %

(12) KRB W AX = b WsEREH R, R AR Lx N BB, X Moa3Hh N4, L5
ME, 7T RLE E R E S AR R AR T B i/ .

SRERNG VH X
T U B AT B E R R RRE, ATBE T RIR LAY 355 1, SEI

MR REHENE Eains, ARASERREESN 02, #5RENORFHEK.
F1AEMNPATRERORHEGAT y 28, BA4AH

z? y? )} W, W,
Eoexp [-32 | =+ == ]1{, ) < —, < -
Ezy)={ " p[ (W3 w2 =g s (13)
0, HE

B (13) SN X RPN y BN

400 ptoo )
Ty(ke, ky) = / / E,(z,y,0)e®=2+E) g dy
—00 ~00

_ Bor W2K2 + W22
= 3—2WEW9 exp (-——————128 (14)
R AR AR R A B AR B A LB TR
¢ = ffki+k§>k§ Ty (kz, ky ) > dk,dky (15)

JEE Ty ke, Ky P dko

FATH W, = W, = 6) (8, B d =5\ Y So LR, RISEMMRLH O35,
R E 3 R, AT EFHEMEEEE, BhRERT y =063 020u0) fly = W,/2(0
%) [ ORHW o FRERLNE, fE 3 LA L, KX yEENNOZYE5EDBSY
AT, M DRHIA—LETET —100dB L TRy XBUE M2, A48, HIE Gauss
AT, B (15) KA FHERBAIEEEL ¢ $T —95dB, BRAXFEEABT E
BN RNGRIRM TR, (BRSRR,

0 —60+
-20 - +
= T —801
I 40 ; +
™ { —100
¥ _a0 g
-1204

'—80 | L T - T T Bl

-3-2-1 0 1 2 3 -3-2-1 0 1 2 3

XN YRS
(a) y =0 (b) y =1 /2

e BESW 4 EAXHE

B3 BEHGHS5ERHLHE



12 8 WX EHLHRET TV E R SRR &k 1421

F2MBTREAOREGHN y SBWERE _BRZSH

: ' W W,
Ecos(ur>cos<ﬂ>, z] < =, |yl < =2
mmwz{ ocos ( 77 W 2] < <%, I < 5 161

0, He

HPmEE SRS v 08BN

cos (ks Wi /2) cos(ky W), /2)

. _ 2
Ty (ks, ky) = Eodn’ W, W, W=t KW A (17)
°] —201

S, SUTH L WAERNEORE, T ) & 0
W 4 fiR, EEESRERy =0 & - g
oy =TW,/15 BREROBEE « ] —50]
RS, NE 4 B, BAD 0 00 3 o 1 1 o3
B SROBEHYABERE, X2 X() X()
BE 4y 0 42 o 3 R U 60 6 8 R P A (@ y=0 (B) v =7W, /15
B —68dB . e: BESM 4 AXHHE:

B4 BEHHSRHHE

B PERBI TR, AASOTEREN D ARH A
FIRFHHEE. WHXF ERRFHORELH, 45, 5 S, 0.0

Z IR BE R d B 351 PIFMESLES, EBHUTBEE 10

OE S RIS~y HERESREMRERBE £ 200

EEH R TR RN, W 500 1
BT R O R A R AT, M F o0 L

B E, RO X B BWIRERY T T RS L8 =39, ) g

B, DA RRESEECY 26x33, RFERIBEA Az = Yo

Ay=046), NEHESPREZ HRERBY d =5\,
RIS BN WU\ ORS00, SEmME 5 B0 AENILHIRN S0 ERES
& 6 B,

0 1°
-5 1-20
T Z-10 >
< =] 4-40 ~
% = 15 &
g —20 J_e B
—25
-30 T T 171180
-3-2-1 0 1 2
Y{(})
A ARAL
(2) g HE (b)) ARE@

6 AEmyEgSEEDT



1422 mF 5 & B ¥ # 23 8

WESFE S, ARG O0RY HEEEARERZMN, EEHEBESSNHMN, BIE
R FEAL A A LR TE O R o DAY, PIOMORIE, XBEHA SRR DRy k.

4% #

B HEWIH LS YRR, — R R RITHEIE HR LR, ZIEEY
WEFARASROELIME, B—HEZHSRERNHRS 7R, EMERANAETOEY.
A HUES IR LR O, BIE TR R IE R AR .

AEXPWEERA T4 FFT IEERMESHET R, REDEHHR/D - RELHE
B A REMREBEY, EXBPIBFAREREE, BT EEEMEEMEE TR EWER
KISHMNEY —EFE.

£ F X ®W

[1] A. C. Newell, Planar Near-field Measurements, Nat. Bur. Stand., June 1985.

[2] A.C.Newell, R. D. Ward, E. J. Mcfarlane, Gain and power parameter measurements using planar
near-field techniques, IEEE Trans. on Antennas Propagat., 1988, AP-36(6), 792-803.

{3] D. M. Kerns, Planar-Wave Scattering-Matrix Theory of Antenna and Antenna-Antenna Interac-
tions, Nat. Bur. Stand., Monograph, 1981, June, 162.

[4] Y. T. Lo, S. W. Lee, Antenna Handbook, Theory, Applications and Design, Van Nostrand Rein-
hold Company Inc., 1993, 1-28.

[5] P. Petre, T. K. Sarkar, Planar near-field to far-field transformation using an equivalent magnetic
current approach, IEEE Trans. on Antennas Propagat., 1992, AP-40(11), 1348-1356.

A HYBRID ALGORITHM FOR NEAR-FIELD DIAGNOSIS BASED ON
PLANE-WAVE SPECTRA AND EQUIVALENT MAGNETIC CURRENTS

Hu Hongfei Fu Demin

(National Key Lab. of Anten. and Microwave Tech., Xidian Univ., Xi’an 710071, China)

Abstract A HYBRID algorithm is presented for the planar near-field diagnostic measurement
based on plane-wave spectra and equivalent magnetic currents. With the main computational
formulae given, the algorithm is proved to be accurate and effective by the use of numerical
simulation and experimental test.
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