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Abstract: The fast computing method of radar cross section (RCS) for military aircraft stealth
designing is an important research subject. The proposed method employs physical optics
calculation (PO) to compute the scattering contribution of the surface unit cells and uses the
improved method of equivalent currents (IMEC) algorithm to compute the wedge scattering
contribution of target edge consisted of the crossing surface. The scattering field of total target
includes above two parts of contribution. Having the models of calculation, RCS of aircraft can
be simulated. The simulation results are compared with the testing ones and show the satisfied
outcome. The proposed method of calculating RCS can be used in engineering application.
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B SUERE

4 RPTE

4.1 #MHXR1

ATRIERCER, U-HFERNNEHER
AR EUFELRRAEMHY 1 12.5, KXE
EREN1.9mX1.5m. H=SERERMA 4 B
A, HmEl s X RE A S5 iR,

4 RRENSHEN=SzHrEH
Fig. 4 3-D digital model of target

M5 HUSREE
Fig.5 Section plane of models

MaLH RN EREER 8.3 GHz, IHAXRA
14 IBM T, H% 8 GB, ® CPU i ® K
2.3 GHz, Bl r 80 9142 560 = MEE BT BH
SEER S 50 min. T RIFEZE RN AR, EMN
R E PSR PST T RCS W&, #5505 B
B B AR, R KRG B 5T R A X g
B e iR A ERIME IR K1 PERA
HHE AR E£30%

— T
ol AR

—10l

20}
2
& _30

_40._

-sof Ty Ak

06 15 <100 500 S0 100 150 200

AN
6 MERSHEHERME

Fig. 6 Counting and testing results
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Tab,1 Counting and testing results of HH polarization

(f=8.3GHz)
B Sg.max/dB SR.min /dB Sk.uve ‘4B
HE LN R/ LM /LM
R%® —22.46/—19.97 —39.97/—43.22 —28.73/—29.26
nR 0.01/1. 20 —34.41/—36.48 —16.08/—18.32
L% —10.42/—13.53 —36.24/—33.78 —18.75/—20.24

W& 1 RE6 IR RALIES  BYUHH
GREBEIMERMRALERMFT.IHEER
FE3dBLIKN. MIBMAL RS TERBENRT @
B FRBERAB K AR ERE SR RMLS
BRRA . ENLBo I THEZSED K LT E



®3im

AP . M 72 K172 RCSHRBHUME 9 ¥ 357

A LW 5 ;SR MEKT 3 dB,HX [ &
FH R I IR AR R T B R RUOR.
4.2 MBUXE2

HEEHLR 2 P, U—F UAV R HFR N
S ERRE 2.86 m, L& 0.93 m, & 0.43 m,
UAVHIR=#MEREEZBEEMA 7 Fx. &
BORAAZL B P, FAMOKEBEN Ku BB
(15GH2) , i F XA EEHRACVV &), EH#L
HRME SR, R2H VVRAEMTE S E
BiE P &AL R £30°

S

H7 UAV=#4H
Fig. 7 UAYV 3-D model

— LB
100 e BT

. L
100 150 200

"% 150 100 50 050
ASIR°)
8 UAVMESINLERHT
Fig. 8 Counting and testing results of UAV

22 VWHRUENDHNSMERIE(r=15GH:z)
Tab,2 Counting and testing results of VV polarization

(f=15 GHz)
- Sr.mex/dB Sk.mn/dB Sr.av/dB
R/ %™ /LM HR/E
RE —20.96/—9.52 —29.94/—49.80 —22.09/-19.56
R 11.92/13. 20 ~29.51/—32.77 —4.40/—1.86
%# —16.64/—9.94 ~32.94/—38.02 —18.50/—16.42

MBRBUER 2 KM LERRE HEERSW
RERREE6IBLUA, HHMGERESNALERE
BB,

5 & #

NABT—-BHRAYEAEE(POMBGHMNS
MM AE(IMEC) X B £ €178 HARH RCS ¥
Ei T REFMEA F ., NI E W %H R 5

PR AT ARG LR B AT T RAE . 4 0 b K
MERSARHTHERILITT M. WX LG Rk
BRI S 0 BOE AR R T LA
& R 3t AT 88 LIk RCS Hifh 80 F B

PHEIR:

[1] Jakobus U, Meyer F J C. A hybrid physical optics
method of moments numerical technique theory
investigation and application[J]. IEEE Transactions on
Antennas and Propagation, 1996,44(2).282 - 287,

[2] Rius ] M, Ferrando M. High frequency RCS of complex
radar targets in real time[]J]. IEEE Transactions on
Antennas and Propagation, 1993,41(9):1308 - 1318.

[3] Sun Din Kow,

refinement, h-version for solving multiport microwave

Cendes Zoltan, Adaptive mesh

devices in three dimensions{J]. IEEE Transactions on
Magnetics, 2000,15(4):1596 - 1599.

[4] Golias N A, Papagiannakis A G, Efficient mode analysis
with edge elements and 3-D adaptive refinement[]].
IEEE Transactions on Microwave Theory and
Techniques, 1994,42(1) .99 - 107,

[5] Bhattacharyya A K. High frequency techniques; recent
advance and applications [ M]. New York: John
Wiley&Sons, Inc., 1995.

(6] Bhattacharyya A K, Sengupta D L. Radar cross section
analysis and control [M]. Norwood, USA: Artech
House, 1991.

{7] Ludwig A C. Computation of radiation patterns
involving numerical double integration[J]. IEEE Tans
Antennas and Propagation, 1968,16(6):767 - 769,

[8] Gordon W B. Far field approximation to the Kirchhoff-
Helmhotz representation of the scattered field[J]. IEEE
Tans Antennas and Propagation, 1975,23(7):590 - 592,

[9] Gordon W B. High frequency approximations to the
physical optics scattering integral [J]. IEEE Tans
Antennas and Propagation, 1994,42(3):427 - 432.

[10] Michaeli A. Elimination of infinities in equivalent edge
currents, partl; fringe current components[J]. IEEE
Trans Antennas and Propagation, 1986,34(7):912 -918.

(1] Wy RAEITERK. HREAFTEI T —BHSK
BEHAK] ALl FREK¥EER,1995,22(3),
285 - 289,
Xu Shujun,

Numerical analysis of an uniform equivalent edge

Zhao Weijiang, Wang Maoguang.

currents [ J ]. Journal of Xidian University, 1995,
22(3) 285 - 289. (in Chinese)

(124 2 F)



LI A, R AA TR
[44ik:  http://www.edatop.com

B

iXE&E®E (RCS ) AHrigiliReE

Syt 55 UIl (www.edatop.com) tH £ 44 k B T WFACSH — 2 SRR TR AGR T, BN L T
oo WP REBAIIRNA WIHTR, B A R KRB URIR 2 B A A Hgpdkdh. 2 A
PUBR. FhEEA. FAEFEEZKEAMA AT, DA TWEARIIFR. AR, 2T
FLRBEHX AN,

T ILHUNA (Radar Cross Section, fijF% RCS) & HiSKE BIAR BRI S, B2 B
WU E SR, ] HFSS B A% u) AR TS (E K 7 A vF S48t H AR 1) RCS.

i S PRI IHE ) (HFSS FR I HUT A M VIRFEERE) 2 MFPRE, R vt
A HFSS AR AT TR A HUR BT - i A R . B th & R, 1L dg, HW

.
5 o

HFSS TEiE# S8 m oSl iRiEER

SR G IS I OREE, Jhd. (PSR HRSS) BrIlRAE 21k

N HESS AN T TSI RAE, 35 B S A e R A g 1) AR A 418 HFSS
FISERRERAEAN TR s CHFSS BRI i (RCS) 7047 ) 5 IIERTE 2
B IUFE QA ] HESS SR I M 4450 7 0 I AT » 047 o Tk WSS T

HFSSHEMHARAAN

JPE— BN RCS. XUk RCS &5 (158 S, SEApl YAl ] HFSS 4347 Bk RCS. XUk
X ] RCS A5G40 RCS A BB RIS bR /ESE . MAIIRRE, EXKIHZ, W=E
I jiiF i

S| e, ENBE. ..

PREMHE:  http://www.edatop.com/peixun/hfss/130.html

® HFSS 1Hi)IiFE
M AE:  http://www.edatop.com/peixun/hfss/

e CSTIF)IFER=E
M 4E:  http://www.edatop.com/peixun/cst/
o REIRTHEIRE

M dk:  http://www.edatop.com/peixun/antenna/





