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SAR Clutter Image Generation Based on Measured Speckles and Textures

Soon-Gu Kwont and Yisok Oh

Department of Electronic Information and Communication Engineering, Hongik University

Abstract : In this paper, synthetic aperture radar (SAR) clutter images are simulated based on the
extensive analyses for radar backscatter characteristics of various earth surfaces, and the simulated
images are compared with measured SAR images. At first, the surface parameters including soil
moisture content and surface roughness parameters and other parameters for vegetation canopies are
measured for various surfaces. The backscattering coefficients for the surfaces are computed using
theoretical and empirical models for surface scattering and the radiative transfer for vegetation-canopy
scattering. Then, the digital elevation map (DEM) and land cover map (LCM) are used for the SAR
image generation. The SAR impulse response (correlation function) is also employed to simulated
reliable SAR images. Finally, the appropriate speckle and texture parameters for various earth surfaces
are used for generating the SAR clutter images.
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Table 1. Backscattering coefficient, speckle and texture of
PALSAR image (2008.6.22)

T AR | PR | FA- T pixel)
Lk -10.20 2.19 1.45
Edl= | -1243 2.12 1.26
A -6.48 2.46 2.01
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> 2y
=
Z
of
-
=
s
N
QJ
~
>,
C
A
4>
2
o
2

~
2
GRS o]43le] SAR HARS AA3EIS Fig.
2 SAR 94 AR A EolTt,

Fig. 2= 37 A9 AZ:AF o] 5} odrdolct
Aol =7} 1kmx 1kmo| X thokst PEEE0] Ko
1o} AlEdloj el gofslct,

Fig. 2 A/99] 1:5000 A& X =& o|43lo] DEM,
LCME ARERTE, SAR G4 A4S Heiie 7124

EEEEE! = 9 l
| SR apuTse resporee |
|
|

1

| 34ue 4
i
| A A8
[}
| SR 94 44 |

Fig. 1. Flow chart of SAR clutter image generation.

Fig. 2. Optical image of Kimpo area.

-377-



Korean Journal of Remote Sensing, Vol.25, No.4, 2009

© 2 DEM¥} LCMo| &3ttt DEM &4 X ¥9) 1
o] JHEM AY, el Zo] HAE Q= A B
AAtzo] Wt AlgkAlrt WA =7) fiio] F8
TG Eoltt, ARt glof T ole] Rfo= ofz] A HH
QA 3L Yol Fig. 3@ 14 AZo|1 Fig,
3(b)Z DEM #Holt} Fig. 3(a)e S3A A%oln
Fig. 3(b)x= DEM ARolt} AR x5
Ha To| AHE = BT el Hze T3t AA)
B 22 2719 PAE 2HdI o7 A= ZA8)
I& 3k A g WA 1kmx lkmolA djAtE 7}
12.5m¢] PALSAR g4H& o]-&3le] 80x80H 9] o
& AFSH Al AEE ol4ste ARElgon
2 20| s AA A w9k 2 smott,

Fig. 3b)9] T2 HRE o] g3t YArE A4t

FIA Zo]

ack 2 JAe| YA AR il A g
& olg3lo] AR Z e 14 w51 kg
B & 0T, S0 25 YAzt uE hefl v
A B8 5 Weio) Alo] 212 AR 4 93, Apo) 74
w 2AE AT 0% 03 B w2 AN 5 9

A

Fig. 3. Generation of DEM data; (a) surveyed map of Kimpo
area, (b) generated height information by contour.
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Fig. 4. Local incidence angie information.
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Fig. 5. LCM information.
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Fig. 6. Scattering coefficient information.
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Fig. 7. Applied SAR impulse response.
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SAR image Generated image

(@

Fig. 9. Random number generation of surface image; (a} river,
{b) irrigated rice field, (c) bare surface, (d) mountain.

2 TR A#Ho] diste 24
sto] bk A48 dAtehal SAR FelE A4 Adst
& 5 s ofgsto]

kd
it
2,
5
of
o,
)
=
ki
i.rl.
ptd
o
[£ed

Aol P
7 g

A e 8 &3 \‘?‘%?l A29] 1km x tkm "»"%C’ﬂ
A} PALSAR FBD 2t gjAtz¢l 12, 5mE 2-23}0]
80x80 T2l LCM3} DEM djole& Azkstgirt, Al
Zrgl dlojelo] 2zte] gAult} Fgshs ARMASE
#2519t} SAR impulse response®t A4 SAR ¥4
oA &3t JARRS GAPEE AR lofE
HEAA AA SAR AR Bl F G| fAH
AL srolstATt

o|efgh SAR G4 A8 2EE o83t SAR Z3H

L ve] ofSstol 4 SAR Fele] G A E
W) $78 25U 5 97, 54 Aue 718, 4,
Aol e 5 U3E Tetst Slo| /15T A2
2 7lgiel,

7hAp9) 2

ikt

SAR doJEE ai4s= Zotieln Hupe8-at
o] 013 A3 SAR HojHE AlFsE Y JAXA 7
AFghe}

B A 2t s 9L = KAIST At
R A7 e 20099% 4 AR

ZJUARI (No, 2009-0078929)8] S22 S| 9irt,

293 24 Yol v, YA,
17(12): 11811188,

B, o133, 21, 2014, 2005, AL} SAR
A4 Agdlold nd, shHRtaleE, 16(6):
815621,

Sarabandi, K., 1993. Monte Carlo simulation of
scattering from a layer of vertical cylinders,
IEEE Trans. anttengs propag, 41(4): 465-475.

~380~



SAR Clutter Image Generation Based on Measured Speckles and Textures

Fung, A. K., 1994. Microwave Scattering and
Emission Models and Their Applications,
Artech House, MA, Boston.

Ulaby, F. T. and C. Elachi, 19%0. Radar Polarimetry
for Geoscience Applications, Artech House,
Norwood, MA, USA.

A. Rosenqvist and M. Shimada, 2007. ALOS
PALSAR: A pathfinder mission for global-
scale monitoring of the environment, IEEE
Trans. Geosci. Remote Sensing, 45(11): 3307-
3316.

Ulaby, F. T., R. K. Moore, and A. K. Fung, 1982.
Microwave Remote Sensing, Artech House,
Norwood, MA, USA.

Fung, A. K., Aonggian Li, and K. S. Chen, 1992
Backscattering from a randomly rough
dielectric surface, IEEE Trans. Geosci. Remote
Sensing, 30(2): 356-369.

Oh, Y, K. Sarabandi, and F. T. Ulaby, 2002, Semi-

empirical model of the ensemble-averaged
differential mueller matrix for microwave
backscattering from bare soil surfaces, IEEE
Trans. Geosci. Remote Sensing, 35(11): 1348-
1355.

Ulaby, F. T, K. Sarabandi, K. McDonald, M. Whitt,
and M. C. Dobson, 1990. Michigan microwave
canopy scattering model, Int. |. Remote Sensing,
11(7): 1223-1253.

D. Entekhabi, EG. Njoku, P. Houser, M. Spencer, T.
Doiron, Kim, Y., J. Smith, R. Girard, S. Belair,
W. Crow, T. J. Jackson, Y. H. Kerr, ].S.
Kimball, R. Koster, K.C. McDonald, P.E.
O'Neil, T. Pultz, S.W. Running, Shi, J., E.
Wood, J. van Zyl, 2004, The hydrosphere
state (hydros) satellite mission: An earth
system pathfinder for global mapping of soil
moisture and land freeze/thaw, IEEE Trans.
Geosci. Remote Sensing, 42(10): 2185-2195.

-381-



