BEBREPERIE £12% 75 2001F 128 X 2001-12-7-11

Q=g JJFPE o] 48 & AR = A4t
Fast Scattered-Field Calculation using Windowed Green Functions
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Abstract

In this paper, by applying the spectral domain wavelet concept to Green function, a fast spectral domain
calculation of scattered fields is proposed to get the solution for the radiation integral. The spectral domain wavelet
transform to represent Green function is implemented equivalently in space via the constant-Q windowing
technique. The radiation integral can be calculated efficiently in the spectral domain using the windowed Green
function expanded by its eigen functions around the observation region. Finally, the same formulation as that of
the conventional fast multipole method (FMM) is obtained through the windowed Green function and the spectral
domain calculation of the radiation integral.
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Fig. 1. The joint spatial-spectral domain represen-
tation of the 2-D Green function and basis
function grid in the joint domain when
wavelet transform is applied in the k-do-
main (KDWT).
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Fig. 2. Application of discrete wavelet concept to
Green function in the spectral domain by
using spatial domain variable-sized windows.
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Fig. 3. Windowed Green functions with spatially
variable-sized windows means group-by-
group interactions. (a) small window; near
-fields interactions, (b) larger window; far

-field interactions.

S TAYFE 0|48 24 HFYE A

99 TARSE TRYAANN ARLVEE YE
49 19859 Falo] oo,
79 13 29) 94599 ol4t Holuol 44¥

24 RN A2 Ao F A= S
E ZANHe 28 gY40z 2AHEH
M 2 IE7e Adke ovisie, AAR G R
Ne & 2u7He] AdE v . &, 19

& 9vlEty, golEdle FUF QF 2
Z oM 4AYRE A58 2 1879
AME e Aotk ¥l ZHHE J3dSFE
AALE A& g ol A71A He B4
Jernz dAZAME BFggAate] fals,
A LA FTHFAANA A0 E4E e
Heg 37 A Lte] stk 3999 ALt
S 71EY ERERT T2 e E 98 5 o
o, hxe Aol AL AR FE FYdA
A5 JAFLE A3t g Aol A Aatgt
oZN ANEEE BY & Uk

AL JAFSFE o] &3 AU ALk Aol =
HAGA B H=99 Fejol Faglol ¥4
M} oA AFGo ] AJIEE HY
A AT F otk A2z #FAG) F7)
of Hl#E st Y9 A7|T A TH FHYY
ol el Astdo s 09 49 o] AeslA Al
o] 7hzdtth Od 45 £29 AFH] 3 0F ¥
olA X, 7+ 499 A77F 119 o FFHel
Mol FBLTE AL Jlolth. 2bF g AEH
Q59 Fele 19 4(b)ek ol A9 A7)
o ArgHe 718 & AYuES 1& 72 o
ZAME 0 2= A} FTYPA 002 Wsdls
, el ARIEE otk AXE AP A
tdzuto] AAUAGY Afdde dEFE 229
A3 FFAYL T ANNET 1E B3
T 94E$E A 11 9] dqelM e ofn e
Zdujgte 19 40)% 2eo] 71E EE FYdA
A3 JAFFE AT Ae Y% ARE
AL &tk 19 5& 231900M 95 s
g o) &35td A3 NAPG=E AN § USS
Holy gl 19 S(a)el A 7o) Argx
HAGA e A7 8 G vEF 19 @ #EE 9

Foag o>l

to

1125



SETHEEERGE H12% $7R 20015 12R

source region

origin

Fig. 4.

¢ AAEoH, 19 5% 2ol *F
el = 7129 ws FdsiA Jas e
2 A & g o BdE ks 1™

1126

1 2™

One-dimensional scattered field calculatio-
ns in the space domain using various wi-
ndowed Green functions. (a) the problem
configuration, (b) windowing funcions for
windowed Green functions, (c) scattered
fields calculated via windowed Green func-

tions.

Fig. 5.
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A two-dimensional scattered field calcula-
tion in the space domain using a windowed
Green function. (a) the problem configu-
ration in two-dimension, (b) a two-dimen-
sional windowing function, (c) error between
the scattered fields via the conventional
Green function and a windowed Green

function.
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Fig. 7. Comparisons between the conventional Green
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