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Improvements of Edges Detecting and Diffraction Feld Computing in GRECO
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Absgtract:  Qgphica Hectromagnetic Conputing( GRECQO) isone of the vauable method for computing the radar cross section
(RCY of conplex radar target in high frequency regon. But there are ome shortages o edges detecting method inorigind GREQO lit-
eraure'! ;a new method of collecting the edge pixels and wedge parameters is preserted in this paper. Snce an expresson of edge
dffraction field in the literature!®! is in error ,the error-correcting formulas are derived by using method of equivalent edge currents
(MEC) and physcd theory of diffraction (PTD) . Findly ,the totd RCS expresdon is gven by usng physca optics(PO) and PTD
method. The conputing results are in close agreement with the measured data.

Key words:  eectromagnetic wave scattering; GREQO ;radar cross section ;edge diffraction

RCS
GRECO'! RCS 2
. GRECO GRECD ,
, (11 .,
z
(FO)
[1]
(11 . z [1]
, (1) , ,
(MEQ) (PTD) 2
[1]

:2002-05-12; :2002-10-26
: (No.00js57. 1. 1. hk0101)



8 :GRECO 1161

©)] , 1
[1] :
[1]
R®B ,
NURBS , 3
[3]
- jkR A
Ed=jke_4_[R [ Zol& X 8%+ 1,8 % t]ed @)
, £ .8
) i o™ IR
' "4TR
121
OpenG. \R . -
' __2(e E)D. 22
’ ¢ T kZosrB 9B a
’ ' 2t h) Dy -
' ™7 kYosrBisrBs
Bi Bs
(PTD)
RG 3 De Dn PTD . [3],PD
(X-Y)-(X-Y) , 0sé=<a-m
DEP = (X- N +(Vi+Y,) , a-M<h<n (3a)
(X- YV +(X+Y) , Tsh<a
(X+Y)-(X+Y) , 0sé<a-m
’ , DRP=| (X+Y) - (V1+Y) , a-T<h< (3b)
0 (X+Y) +(X-Y) , T<d<a
: : z bufer e
—n n
X= (4
) h- &
CDSl- 05—
n n
_ZLS.n_
—n n
Y= )
%
CDST[_- CDSJ+_¢1
n n
1. %-4
X1 = - 2tan‘*—‘2 (6)
_ A h+q
Y= - 2tan 2 (7)
41 b+ ﬂ
Y, = - 2tar{a - 2 (8)
¢ b
a n=0/m De° Dn°  [4]
PTD fg [1] f



2003

1162
GRECO o -2 : , Sro =J'S(h-2)e12kzcb (18)
8=2, 1
W y ), L¥o =J’ E)GE—]—tz L2l 1+ allea (19)
x y
: ™ 1 2 2. 2k
- kR _ LPp = [ [ - ftx + gty]1e“d (20)
&= 28 e peg s gl Dbt DulIea @ A R '
x y
. j2ke
. o ;)e DDm , R J’m@tx+ t2y[ fiyt, - otd,]€2%d (21)
i I .
1 i
., [4] (5], Lo = | mee, @l b+ gyl €d (22)
Michadli :
(19 (22 Lem, f g PID
| _12(t E) D. j2(t H) Do (108)
°7 KZosn, ks, (RCS
| = 12(& H) Dy (10b)
kYodrBisrBs
(10b) (2b) . [4] o= MRZJ—E“‘J—I =r | jKSro + L] 2 (23
1 , 11
" @ (1D So Lem  (18) (22 . S Lem
El=- jkE—MRI [ Zol&x &%+ 1,8 x¢]ed (12) \ | Srol ,
c
, (10a) De ., |Lem| =0; .| Sro
(2a) D , (10b)  Dp | | Leml
(2b)  Dm ) [4] De 5 EERL
D ,
.- D Dn (X- V) (X+V) x o1t
Y (4 (5). [4] [6] Mitzer 2 3 x|
B\ ()\ =0 03m) & . J'Lﬁ.ﬁin‘ )
(Lbo Micheeli ke 8 \;
} RCS 2 ] (54?&5‘]
Dy =De- Dy (12) ' %
D =Dn- D ay 4 £
Dy = Dendrfi- D'y (14 3 CRED .
, PO )
[4] De Dnm PD
Dy D ,
,- Dy D PTD f o . RCS 2
[1] (1) (10a) (100) .,
, RCS, [1] -Dy D PTD 4 5 28 x3 RCS
( )
fo - Do i : 300 x 300 x 300mn?
(1] : , 9.375GH
, Dy =f s RCS
( 45). 10
4 ol ViR
[3].
. PO+PTD
g °of
ESPO_szo éxéX(th Hi) € Sds (15) z
A ‘ N ‘ ® 20|
, (15)
_ - jkR ok 30
ESR)—ijEOE_MRIS(h-Z)e’ & (16)

) ’

jkR
= - 26 % (kS + Lem) (17)

-40

Fiuf /&

3 B\ x5\ RCS(GRECO )



8 :GREQO 1163
RCS RCS 45 , RCS
: , 3¢ 6C° , :
RCS. RCS,
; [1]
RCS, :
, 45 5dBam, [1] RusJ M JdreLus. Highfrequency RCSd conplex radar targets in
1dBam red time[J]. |IEEE Trans Antennas Propagation ,1993 ,41(9) : 1308 -
[1] 1319.
8 [2] OpenG.[M]. ,1998.
[3] .
,1994.
0 [4] EF Kot J F Shadfer M T Tudy. [M]. ,
PR : .1988.
5 12 [ 5] A Michedi ,Equivdent edge currentsfor arhitrary apectsof observation
% [J]. IEEE Trans Antennas Propag. ,1984 ,32(3) : 252 - 258.

a/dbsm

PO+PTD
e SCHR (]FT5E

40 50
Fif /8

4 300 x 300 x 300mm®

60

HH |4k, 9.375GHz

e SCHR [V 558

30

40 50
Fixtm /B

5 300 x 300 x 300mm°

GRECO

60

[1]
(PTD)

[6]

[7]

E F Krott. The rdationship between Mitzner’ s ILDC and Michedli’ se-
quivaent currents[J]. |IEEE Trans Antennas and Propaga. ,1985,33
(1) : 112- 114,

K M Mitzner ,Incrementa Length Diffraction Goeficients[ R]. US:No.
AFAL-TR-73-296 ,Northrop Gorporation Aircreft Divison ,April 1974.

1975 6 )
1997 2000
1938 8 , ,
.1938 8 ,1961
,1983 1985 -
nois ,
,1941 ,1960
207 )



