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Squint SAR 34 W] H2E FARAHAEH BA7|Y
Analysis of a Target’s Power-Spill Patterns Using Squint SAR Images
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Abstract

This paper presents an analysis technique for estimating the properties of a target’s power-spill patterns observed in reconstructed
SAR images, which in turn depend on the setup squint angle of the FMCW signal-based SAR system. The target responses observed
in the reconstructed SAR images were affected by the range-direction and azimuth-direction of a wave projected on the ground, and
the obtained results were analyzed by applying three-dimensional squinted SAR geometry. Furthermore, the rotation patterns were
verified through simulations based on the FMCW signal model and back-projection algorithm. This paper summarizes the obtained
evaluation results as a function of SAR geometry and squint angle.
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2-1 FMCW-SAR M= 2

FMCW 2132 d& 7]uk0 2 3l SAR YAA S A
e 2 (D~@)E ol&3l 54 Azl YA n-RA &
B9 AANTHg)H WARE A7) %(4,)S L3

s5,(t)= exp{? i\ folt —d)

Jolt =)+ I; el

s, (t)= exp{27r

s]F_’,.(t,u)Z s:(t,u) -5, (t,u)

= A,exp)—27j\foT, T K,tT,, — 5 Tn

K,
-exp {27rj(fo r 2 )} )

=51
m{n
o
>
re
>,
)
o
i
=5
it
12
Ho
X
¥
=
N
fo
2
-
T

723



THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. vol. 29, no. 9, Sep. 2018.

2-2 Squint FMCW-SAR A[AE

< 7R E EA3E 4 ‘3/1‘3} O]L 54 °] Ao £1
=, TAA W Fx5)S 7IF2E SAR A2H 9
FElVF 54 AFAEE 2t=s A ETH 1719
SAA IA ()T squint-SAR
A AAw)E ol sH ok &
Bl Abo] €] A= Rl A R
2 oz s Yehdth o, ExE3 e Auld
Agle eV A4 AAgkdd et oA 54
S ZA Hol AAANE A A AgRstE aRA R
#H23H7] $130 “delayed de-chirp’ A EA 2] 71H S 443}
k.

I8 1914 =4 ste 7h7te] 715 o FiEAdES F 7t
HxA(x, y, 2= T, FAANTFE ] e 9
A, w), FEI AAZE(G) S AFAE(R,), AVE
N2l E & NN Ba), HIBILEH)) 5= =438t

Atk

o

II. Squint-SAR A|AE] 7[5t E

= oA E Y AFAE A uhE A F
AbE = A S0 WSS squint-SAR AJ2F] 718HRE W
oAX EAskA 54 AR, 6,~45)% 24"
SAR A|Z=glol|l A Sty A &2t e(g,) W7} 7lek2
Well M mxle s Z47e] ARE s E46 3, squint-
SAR AN e AAS 9 Ao rdd o]s} 12 A3
A e E <y AEE s Rd sl

o ol
LIRS
o
FKl
&
=
NS

O o% o |»
N
A a)
=

724

J8 2. Squint-SAR A 2"19] w7 AE T4
Fig. 2. Geometry of squint-SAR system for analyzing azimuth
components.
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Fig. 3. Geometry of squint-SAR system for modelling an
azimuth beam pattern.
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Fig. 4. Geometry of squint-SAR system for analyzing an range component(projected trace of the propagating-wave onto ground plane).
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Setup parameters Values Remarks
Operating frequency X-band -

Chirp rate (K,) 5ell Hz/s towep=1 MS

Range bins 1,252 samples 521133(1)\41;3)

Azimuth bins 2,000 samples -
Synthetic aperture length 200 m -
Altitude 500 m -

Beam width 0=10°, ¢=50° HPBW 4
Incidence angle 0 =10 -
Squint angle $,=0°~50° -
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