59 HH 1 £ F I B K ¥ ¥ RBBRER | Vol.9 No.1
2008 4£2 A JOURNAL OF AIR FORCE ENGINEERING UNIVERSITY  NATURAL SCIENCE EDITION) Feb. 2008

— g B BT E 8 AR T &

kA, HEK, InA, B &

(L ZETRRY SW¥E, BT =K 713800;2 FEREHALR, JLE  100086)

B EXAT-RAYBEA eI ERAENN TR, R TREWERN et & ERE
IR EAR MR R W T A A R ek, AT S AL B K A B R MR 4 R A
RTGMFHISWEN, AAYBRT RGN EA ., THEEREN, AXFETHEER S IR
[10] 45 R — 2, 3 94 A& SUF 3% B9 T 4T o

KW AT R, WEAFE; EREMRE ; A1

hESHS . TNG23  X#ARIE:A  XEHES:1009 -3516(2008)01 0030 - 03

GRECO( Graphical Electromagnetic Computing) 22— #H K EBRE AN BEEEN . BFENH
#mz—"", GRECO FiRAMREMM A, GRECO 25 OpenGL 454 KT+ E 7k, ¥E OpenGL L B M
BIWEBELIE BT U RERE LHER , E—REEEKN, — B MR R—E, 77 W25 [t Ad
RITRE Tk, IR KSR B RN, EF 7 LIUAEE Bl — 89 i S W/ BAR B+ 3E4E BE AT 37
o AT RBYEIFI A GRECO 1HE H#R RCS BB FIVE, A SCIR M T — R8T r ik, BeiF s T _E5R(E
Al '

I B AR

A 30T E B R BRI A, R e LR ,
|H |2 (1)

o = limdar* —
rew |H 12
R Y MM AR R R R S B, 25 ARIE & S5k R s f iR AL 15 B R A8 Bl

BRI,
L1 sk
FI A Maxwell 77 F2 41 o] 45 2] 63 5 8R4 7 SR AR AR 7 AR A AR AL Y R S T 3 A

E.(r) =- f“;' xE) x V'¢y - ju(n’ x H)y + (n' + E) V'¢py1ds’ (2)
H(r) =- f[(ﬁ x H) x V'¢y +ju(n’ xE)y + (n' « H) V', 1ds’ (3)

ERPENT , B0 IR MBATRA R AT A28 18] B AL B 49 R R Bl A L 538 BE
W = JkHo %j(ﬁ' X ﬁ;) X Esejk(hbﬁm)‘r'ds’ (4)

Ko REARBTEQ BB HMGEMBER ; n' RYERERSEOE; ' RASGRGNTR; & RSHE T
] g K B AL R i,
1.2 SyRyRE

- W75 F #7:2006 - 06 - 13 ‘
EHETH : E5"863" QU2 & BT BI T H (2003AA005044 ) ,
feEE.5K BQ983 -), B MFMEEA B4, FENFERBRITE, RELMBE B BEHE . E - mail.
zhangJunPengLiying@ 126. com



%115 W B AN R P MR 3 T 31

SRR BLITARIE 4B A SR LB RIRRBE R IEARE, HEARX N
E* = = ko [[ 2,5 x (5 xB) + I"(§ x B) ] T (5)
H4=-w%ﬁrﬁxi>-nFExﬁxEna“ﬂt (6)

APy, B B BE EAEEEAREREG | RN LS — AN AMIRE; r BHOT & B REZ, H
B E A BB RE L I 70 17 43 3 S R e A S R U, bl SR 5T RECA ST R 7 A

2 HERHATHIGIA

B 1B T A TR E b, B B i AT (6 2 Wtskk it
EAEN AR GR BB 1 024 X768, / s G
MY IRKRT £ AT R BRI —3E5T, BT ARk 2wk
HEATEI4 R4 T BRI T CRECO 77 1% 69 7 B 3 Y440 {AAR /Nt < >
S SRR TR, B I BRSSO B 5 MR — 12 )5 -
PRI BN TEREE L, BRI T A Mg R BRI 0L, N7
N TR MR TRALT MASEEREORE S N
ﬁ‘ﬂﬁqTﬂ‘ﬁmfﬁﬁ:ﬁﬁ%ﬂi%ﬂﬁﬁgy‘]ﬁﬁo E 1 Z{@Rﬂ-ﬂg%w&ﬁgtﬁgiﬁttﬁ
GRECO H) B ahi#i /o T BE R LMER R & 7 . X4 ik Fig.1 Comparison of different size of
SRR B R, BT AR KN B AERE LT object showed in the screen

AT R IT RS A SCR A AT 2 AutoCAD 248 A A , i 3 4R SCEMF , RS A9 T A T A 00 A
Hr B B B9 ZR 5 ME TR T X R TR R S HE M B R 5 1E L T B3k i B RME SO i TR R 5 HE Bl
F JO7 B4 PR THD 6 1) B L B T0 A B A BR(EPT AR HE SR o T LA, A0S 2 B B A TR (L B R BAR e A {E AT
Ho VAR g B RS BER X O 4 i A T s AR AR AT T — (A0 3, W e A FT LA R B e /R 3 |, 52 RS
PRI BRI . R 1 PIH T ARG AR R I REIAGKEF b a5 HEE AN,

R ERERAXBRETHI LB LR
Tab. 1 Changing of part corresponding pixel element in the integral formula of PO

5 AZRILE T8l SIATIHETE
i%é&ﬁ‘%ﬁ . (x,J’,Z) (kx»kYakz)
it BE R 35 120 £ (nx,ny,nz) (nx,ny,nz)
Xt g ok B (h,hy,hz) o (hx, by, hz)

o ds K ds

3 HREER
B 1 B4R AR 0.1 m, 4 1 m, ASHREN 1.5 GHz, X BBV , % RmE 2 Fim.

RCS/dBsm
RCS/dBsm

2I0 4I0 60 SIO 0 l 2I0 4]0 GIO BlO | 0 20 40 60 80
a1 8/ I
(a) HEREHET (b) FAFHETF () 3CHR[10)448%
B2 EAER R R -

Fig.2 Computing result of cylinder

MULE 3 EERM BT AR S, FIAGE F/a R AR T ALRE T LUK SRS 40— BA7 X



32 mETERRKFEFREBBER) 2008 #E
W& RS A e A F=ATTH .
B 2. 4% - ALK, BB AutoCAD E4H, FA: 122 8.03 cm |, [HAEBKZ 26.7 em M2
11°18" , ASHRERE 5. 975 GHz , [k z HIEM , T E R A 3 iz,
12 F=5.975 GHz ‘g F=5.975 GHz 1of F=5.975 GHz
~10 10
E % & 20
>-30 2-30
S0 40
50 50
_60 1 1 1 L _60 1 1 1 L 1 . — L
0 40 80 120 160 0 40 80 120 160 0 40 80 120 160
1) 91 0/¢)
(a) MERAZNET (b) HFR%mKEF (¢) XHR[10]ER

B3 R - EAEFRTRES

Fig.3 Computing result of awl — cylinder

HE 3 AT 3 MR BV S, S AR ETERE LRI R ERMN.

4 =

AR AR T BRI E B, FETRMHMMRE FFETRSRMETER
R, SMBRNEREY G, ASOTEEERFTI— 5%, LB XY EHTT 2 FI I, (e i
SHSIERF b, AT, e IR E A R 4. AT EX TRIARMEF TR TS, X F5IA—
et SILEAE —ENE L.

Sk

(1]

(2]

Rius Juan M, Miguel Ferrando. High — Frequency RCS of Complex Radar Targets in Real ~ Time[ J]. IEEE Trans. Antennas
Propagat, 1993 ,41(9) ;1308 - 1319.
Jin ) M,Ni $ S,Lee S W. Hybridization of SBR and FEM for Scattering by Large Bodies with Cracks and Cavities[ J]. IEEE
Trans, 1995, 43(10) :1130 - 1139.
Velampasambll S,Chew W C,Song J M. Million Unknowe ;Is It That Big[ J]. IEEE Antema Propagat Mag,2003,45(2) :43 -
58.
Wu Fang,Zhang Yaojiang, Parallel Fast Algorithm for Large — scale Electromagnetic Scattering[ J]. IEEE Proceedings of Sev-
enth International Conference on High Performance Computing and Grid in Asia Pacifie Region ( HPCAsia04) ,2004:188 ~
194,
Andersh D, Moore J. XPATCH4 ; the Next Generation in ﬁigh Frequenay Electromagnetic Modeling and Simulation Software
[ J]. IEEE International Radar Conference. 2000 ;844 - 849,
¥ OBBERARA,E. —FEETE R0 RCS METERHTH F#(]]. ZETBRR¥FR. BRBEE,
2007,8(1) :69 -72.
ZHANG Jun,JU Zhiqin,JIN Fengjie,et al. A Method of Computing the Bistatic RCS of Targets Directly by Using Graphical E-
lectromagnetic Computing Method[ J]. Journal of Air Force Engineering University : Natural Science Edition,2007,8(1) :69 -
72. (in Chinese)
Wright Richard S. Benjamin Lipchak Jr. Open GL Super Bible[ M]. New York ;Sam Publishing, 2005 .
BLAe . EEME-SREEARM]. Jos EEE T iR, 1998. '
RUAN yingzheng. Radar Section and Stealthy Technology[ M]. Bejing: National Defense Industry Press,1998. (in Chinese)
Bowman J C. Metods for Rapid Computation of RCS in Airaraft Design[ J]. National Aerospace and Electronics Conferen IEEE
Proc,2000.118 - 125.
Turner S D. RESPECT: Rapid Electromagnetic Scattering Prediction for Extremely Complex Targets[ J]. IEE Proc. 1990,137
(4):214 -220.

(F#% 45 T)



%14 B E DA EAR VIR AT 45

CUI Xiaobao. Introduction AviationForce Battle Simulation{ M ]. Beijing:Lan Tian Press,2001. (in Chinese)

(51 (fR) MMk Mg - T —FREREME RN ARG [ M]. 27, 3% b0 BB Tk 4 i, 2005,
Sabulin. Reconaissance - attack System and Radar Surveilance to Qround System[ M]. WU Fei , Translate. Beijing: National
Defense Industry Press,2005. (in Chinese)

(6] HXZE RESFELIR(M]. 65 FEHLE AR ,2005.
WU Wenjun. Research on US Raid [ M]. Beijing: Military Science Press,2005. (in Chinese)

[ 71 Mahnken, Thomas G. The American Way of War in the Twenty ~ First Century [ J]. Review of International Affairs,2003,3
(2).97 -103.

[8] BB BRBRAZEESHPHNALT]. gl ,2000,18(4) :26 -33.
CHEN Zhiya. Application of Palm Flow in Tansportation[ J]. Journal of Changsha Railway University,2000,18(4) .26 - 33,
(in Chinese)

[ 9] Darilek R,Perry W,Bracken J,et al. Ni ~ chiporuk , Measures of Ettectiveness for the Information - Age Army[ R]. MK -1155
— A Santa Monica, Calif ; RAND Corporation,2001.

[10] E& EEMBE} PSRN BHBBENT]. K NTRESER ,2006,31(6) :23 -30.
WANG Jianfei. Analysis on Effectiveness of Airforce Firepower of US Carrier Battle Group[ J]. Fire Control and Command Con-
trol ,2006,31(6) :23 —30. (in Chinese)

(44 |H4)

The Analysis of Time Characteristic of Air - raid Target Stream for Air - defence

GAO Shan, LI Xiao - jun, CHEN Jie - sheng
(The Missile Institute, Air Force Engineering University, Sanyuan 713800, Shaanxi, China )

Abstract: On the basis of analysing the characteristic of Air - raid target stream, a conclusion is reached that the
Air — raid stream can be taken as flow — Palm in research. For the different air — raid modes, relevant models a-
bout the interval distributing of air — raid formation are introduced. That provides the basis for quantitative analysis
of the air defence deployment and simulation.
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A New Method of Increasing the Versatility of the Graphical
Electromagnetic Computation

ZHANG Jun', JU Zhi - gin', WANG Xiao - }i*, CUI Jing'
( 1. The Missile Institute, Air Force Engineering University, Sanyuan 713800, Shaanxi, China; 2. Radar and E-
lectric Antagonize Department, Air Force Equipment Research Institute, Bejing 100086, China )

Abstract: A new method of increasing the versatility of the Graphical Computing Method is presented. The disad-
vantage of changing the size of the viewing volume according to the size of the targets is overcome, the aim that the
targets can be shown in the view port absolutely and divided as small as possible is realized, and the versatility of
the software is improved. The computation result by using the method presented in this thesis is consistent with the
result in the literature, which shows that the method presented in this thesis is feasible.
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