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Analyss of Antenna Around Hectrically Large NURBS Surface
with lterative MoM- PO Method
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(National Key Lab d Antennas and Microvave Techndogy , Xidian Univ, Xi’ an, Shaanxi 710071, China)

Abdract: The hybrid iterative method of moments and physical-optics method of moments (MoM-PO) is used to anayze
radiation pattern of antenna around an eectricaly large platform modeled with non-uniform rational B-spline (NURBS) surfaces.
The formula of scatter field based on NURBS surface is deduced. Stationary phase method (SPM) is gpplied for the integral of in-
duced current on the rational Bezier surface. Results obtained by this method and by MoM-PO based on triangle facet model agree

well while the former is more eficient in execution time.
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Key words:
. NURBS
. NURBS
,1992
J. Perez
: [, , NURBS
! (25 2005 :
NURBS
z RCS.
: x)_.y 2005 ,Ogma NURBS
61, MoM PO
v B1 A NURBS ffi gt NURBS MoM- FO ,
HARVLH SRR NURBS
[7.8]

:2006-04-03; :2006-08-03
: (No. 20050701001)



3 : NURBS MoM-FO 393
NURBS Mo FO m T
MoM-FO R = s - T4, Ry = Rl
2 NURBS MoM- PO 3
NURBS , :
NIRBS 2n(n) x H(1) |
[1 3]_ NURBS JFO( I’) :{ 0 (6)
Z ZWi,jbi,jBim( u) B'(v)
r(u,v) = == (D [3 kR{S+|3kF?{s R (Rex 37
Z Zwi,jBim( u) Bi'(v) JU£4'[J- s
ile |4
e gome o
fs
AN men Rs=Ti- s, Tt Rs=| Rel
u v [0,1]
Mo FO B e
MoM
© k m Vi,
k+1 Vos :
e Vidt=va+ Enwn (8)
@ MowFO B m FO
(4)
23 k
)
k+1
MoM MoM inc .
(3" = - Ean (2
gMou t | Vo t I heea- L2 0N <€ (9)
inc ’ £
. E
3
I
Mool vw] =la gl - (3)
! MoM-FO
’ NURBS
Zyom Ivow = V (4
(2) 9
2
Pus
m _ O
H(r :_J- (1+IkR:i[)é3R5dxqm)e'ij“dsm ) :
S s - Ly [3 kR?_Q,+|3|<F§‘S R X (R, x2n
k:m,c . Sm m . Tg 161(’”[ RZJ ’



394

2007
4(1+]kR9 jg(u,vo) [ 2 i
X (Ryg X gn)) + (nx (Rgx n))i| lw=(- D" : > gH(t:fo 18
Rea X 8 Ry Rea X 0 w=(-1) K (U, Vo) N K (o, Vo) (18)
L@ KR+ RY (10) u=0 u=1 , a=up
Lqg . Bezier , =V v=0 v=1 ,
a=uf=v
& =] rey X ry| dudv (11) )
Lo o |
SU_GU'S’_EN' u+v Q(UO'VO) j K (U, vy
w=- (-1 %% gt (19)
szu( Uo , Vo) fv( Uo, Vo)
1.1 )
E= CIOIO g( u,v) @Y dudy (12)
- L
- Ld —
_16jom2R§d‘f(u’v)_ (Ra+ Ry, (12)
_ ey X T ,
" raxr)
3- KR. +i3kRs
g(u,v) = 5 Rs X (Rs X2n X (R X 1)) '
fs
4(1+j kR )
+ (nx(dexld)) |rsu><r94| ’ ’
R%s
(12) . k>l '
(101, X 4
1 ,
) 0.2m, 3
, - A2, 0. 1m,
3GHz.
I SO _ 19
fp‘ap’fm‘apaq (p,q=u,v) (13)
Mo FO MoM
fu(up,vo) =0 5
fu( U, vo) =0 (14 4 ,
0= g, vg) @0 —LI— (15)
k /|00,
a 'y
1 2 y B
a=fyuB=fyy =fu.0 :
i, 0,>00,>0
o= -j, 0,<00,<0 (16) .
l, 0102<0 ‘\ M-P
f,(0,vo) =0;f,(1,v) =0;f,(up,0) =0;f,(up,1) =0
(17) 2 !
2 x2 , 5 .
300MHz, A2, z



MoM-FO 395

3 : NURBS
2.1
19
X0z
6 2
NURBS
MoM-FO
MoM- PO ,
U2 , 20.57
NURBS MoM-FO
212
5
MoM-FO NURBS
MoM-FO

[1] J Perez ,M F Catedra. RCS o eectricdly large targets modeled
with NURBS surfaces[J]. Hectronics Letters, 1992,28(12) :
1119 - 1121.

[2] J Perez,M F Catedra. Application of physica optics to the RCS
computation of bodies modeled with NURBS surfaces[J]. | EEE
Trans Antennas Propagat ,1994,42(10) :1404 - 1411.

[3] M Domingo,F Rivas,J Perez,Torres R P, Catedra M F. Conr
putation of the RCS of complex bodies modeled using NURBS

surfaces[J]. |EEE Antennas and Propagation Magazine,1995,
37(6) :36 - 47.

[4] J Perez Juan A Saiz,Olga M Conde. Andysis of antennas on

board arbitrary structures modeled by NURBS surfaces[J].

| EEE Trans Antennas Propagat ,1997,45(6) :1045 - 1053.

JinLin Hu, Shi-Ming Lin, WerrBing Wang. Computation of

PO integra on NURBS surface and its gpplication to RCS cal-

culation[J] . Blectronics Letters,1997,33(3) :239 - 240.

Olga M Conde,J Perez,M F Catedra. Stationary phase method

goplication for the anaysis of radiation of complex 3-D con-

ducting structures[J]. |EEE Trans Antennas Propagat ,2001,49

(5) :724 - 730.

[7] Ming Chen, Yu Zhang, Chang-Hong Liang. Caculaion o the
field distribution near eectrically large NURBS surfaces with
physical-optics method[J].J of Hectromagn Waves and Appl ,
2005,19(11) :511 - 1524.

[8] Ming Chen, Yu Zhang,Chang-Hong Liang. Calculation of field
distribution near eectricaly large NURBS surface illuminated
with a dipole[ A ]. Asia Pacific Microwave Corference[ C].
USA :The Institute of Hectricad and Hectronic Engineers,Inc,
2005. 2775 - 2777.

[9] U Jakobous,F M Landstorfer. Improved PO-MM hybrid formu-
lation for scattering from three dimensiona perfectly conducting

(5

—_—

(6

—_

bodies of arbitrary shgpe[J]. |EEE Trans Antennas Propagat ,
1995,43(2) :162 - 169.

[10] V A Borovikov. Uniform Stationary Phase Method[ M ]. Unit-
ed Kingdom:The Institution of Hectrical Engineers,1994.

Emeil :chenming @il . xidian. edu. cn

,1981

Email :wangnan @nail . xidian. edu. cn

,1943 , ) )
IEEE Senior member.



