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A Study on Bistatic SAR Imaging Using Bistatic-to-Monostatic
Conversion in Wavenumber Domain
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Abstract

This study describes an omega-K algorithm for focusing bistatic synthetic aperture radar(SAR) data using bistatic-to-
monostatic conversion. Bistatic SAR system considered in this study consists of a transmitting antenna and a physical
array of several receiving antennas. The length of the physical array is identical to the SAR synthetic aperture. Unlike
the monostatic case, an omega-K algorithm for the bistatic case is difficult to obtain the exact equation in the 2D
wavenumber domain. The key of the proposed algorithm is converting the bistatic data into a monostatic one. The
effectiveness of the proposed algorithm is proved by simulation and real measurement data.
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Fig. 1. Geometry configuration of bistatic SAR system.

AN R= Vo +42, cos@—E,sinezﬁolli}.
:vr°ﬂ A FA7NANAM (2,9) o] AN EA 3
o] Age 4 ()9 Zeol 1Y 7Fs3it.
y2+(m—xT)2

2

~ R— x,sinf+ o cos?
- T 2R )

u/29] 1Al 7HEe FA717F EMJTIL 7t
AL AT (wy) ol AT 24349 ALle thaH

b T, = \/y2+(x—u)2: \/y2+x2—2xu+u2

20u U’
=R\t

R R?
. 2u
, *ESIHQﬂLF
"=
u w 2
2\/1—F51n9+—
1
. R?
r, = -

ol

2\2
(l—z—usin9+ %)

R

: 2
' sinf »  cos“0
Tu=0="" R » Ty=0—" R?



f

2
ru/2: y2+($_%)

~R7—sm9+ cos?0

vhol 2289 @olthe]
A % AR 4 @) 2ol Etﬁﬂﬂ%, 7hgel &
2o dojrke] A%, $A7)-5E 2

8 AR 4 ()9 2ol BRED, FLEH 3]

_l

(S04 9912 SIS BHEARE 1l vhol o)
A

Rt B R e EA g
A EHE T 2] kA = .
= NFEA Ao7l Ao g Zolm: g3} 9o
02 2 (5% 2ol 7HgsksiTh

T, =71, T

. u2+x?
=2R—(u+wz)sinf+ R @
T™ 2Ty
— 2R using+ = cos’s
—us 1R 8 )
Hpo] el E 7 15}9} 7Pe Bir2EE ot
Aol FAZ)-EA-FANNA G5 AL A= 4
@ A ()9 A2 ERa,
Ar=r,—r,
2 2
= 0+ L 050+ —L cos%0
zsin 4R 2R
) 2
x,sinf + 1R (u +2$T>cos 0 )

I8 2% vlo|2EE #olttelA 5 HolH
sy(uk)E A (6)9] S5 ARAE HAdste] Bl
BE otk Holg s, (k, k) 2 &= s B
JF3 gtk

a9 29 S AA 59 7] EielHY
goltt vold s, (k,.k) T thEdt 2ol EdE

Slkuok)

_/An*exp{—ﬂkm}

*exp{—jk,u}du

= A, fexp{—j2F—R = j2ky} ()

WL

exp{jkﬁug cos’ 6‘}

exp| — fxp sin 8] exp {Jk— T Cos 9}

J8 2. vlo]~EE dHolHE Ei2HE
SRERSEE
Fig. 2. Bistatic-to-monostatic conversion process.
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