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Extraction of Waterline from X-band Satellite SAR Images
Kyung-Yup Lee*, Younsoo Kim**

Abstract

This paper introduces a method about water line detection using SAR image. The method
includes pre-processing of the SAR image with the threshold of the histogram to recognize the
boundary between the water and the landmass area. Finally we applied the image differentiation
to detect the water line in the SAR image. The TerraSAR-X and the Cosmo-SkyMed images,
which are the high spatial resolution X-band SAR data, are used for the evaluation of our
algorithm. The accuracy is verified over the stream line in urban area with the result from the

Cosmo-SkyMed.
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T2 2 A 291455 (]38 KOMPSAT-5:
KOrea Multi-Purpose SATellite-5) <} o|v] A&
<l TerraSAR-X, Cosmo-SkyMedv Rt} A&

& F9 A FE2 7hesA @ ot
712 sl FE8 AT e ATE
o] At F& A e T
F= dagFol AHEUL (LEE, Jurkevich,
1990), ERS-1 F4= o83t w2 A9 49
#E3e dugEr A tH(Mason,
Davenport, 1996). o Canny AAA F& ¢
nYFE o] &3 FA A o] TREUG
= SAR FHIMY

2.1 Speckle Filtering

SAR AAE A8
muitilooking@}  speckle filteringS 33 gt}
Speckle filter=+ LEE, Gaussian, Froast, Kuan,
Medians 9] &ag]Fo]l ATh(e]dFE, 2009). ©]
=2 dA F25 Fi Uy AANE FE
sty &}7] el 7] 9AIRE Speckle filtering
2 F8% @A7F doh SpeckleZ Q13 EZQ
3 oA AZ Fx Q7] wiRelth 1#A
Speckles AIAs7] &7] 9% WRoE WA
muitilookingS 433}, o2 Lee HHE
o] &3] Speckles A ASHTE Lee filtere ol
A 4oy 533 ol glo] radar noisest
Speckles &#A o= Qld 4 Urh(Lee, 2009).
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%l 1. TerraSAR-X Image: (a)Before applying speckle
filtering, (b)After applying speckle filtering

A Eojor & A
iAo 2otk SAR FA4S AW
T7F g EHdL, e 0F =
W (Cloude, Pottier, 1998;,
Freeman, 1998;, Yamaguchi, 2005)E°] F& <
THAG £ Y AFY vF A7 IS
o] &3t JAS AWl WHER AFEHAY

H= =



=

q

X
<l

_1

S 59

[

- A 0] 7] mEelth

}o

M S E R

IS
©
(@)
=]
R
T
O]
(@)
©
£
o
<
%)
N
il
M
™ o
v oj
my O
T
T
1]:1 Q)|
ERCS]
Bo
o
o=
B
w9
4 1
~
5
g
el
T ﬂArO
o go
1

8 g 4

9] pixel intensity =

o] 0~255

s}

(Gaussian Mixture Model)

=]

)

A =W 29 2@

S

93l

7]
pdf: Probability density Function)”}

S

=

e A

bk QAR A%

A3l

A
=

AT dAH)S

u}
o
=

3

SV

o

=R

1

i)
= A
= o
[=a]

|
Br
o )
2!

bk
SN
"H AR

Expectation Maximization)

]2
Pl ghel ‘0ol

w2}

o
=

2b)st ol ol

2
=1

bl

9|

L

HAZ F pdfY peak value$t Aleld] 713 vt

5

1% 3. Classification of Water Surface

Korea Aerospace Research Institute - 165



(255, fG.)<T
f(”])_{o, f(i,j)ZT} (1)

2.3 4 HHet ME

SAR %97}9] radar noise®} speckles Xﬂﬂ@}
Al dHPS FASHAAT speckled] ¢
AAZE gL, ofud JH2 ol 0}‘41]
FH 2ol dojubd, oJAE] e AAE
EASA doh. YA ol FES AAdst
3 AAM e FEFS AAE AAA A
Ao 2715 T8t 4 g olstel AAE
AAGEZH speckled] oJsf YA d 2 A
55 993 AAT & Ak oy 19 4
g Mg olste] 7—‘.474]% AAGR A34E B
FHolARE e ARD Aol FAll AA
47} Z st

rEL rol N,

_3

N

T 7] W] 1o we

HRHBLROTY

1l 5. Cluster Labeling
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%l 6. Extraction of Coastal area



24 A% F&

A= G HrI7E Wske AR EAs
= 25 7HIIA el 9% <t e AA
7374](B0unda ) 77l A=A

HoEd E°] ,\,\J_(Canny, 1986), ©
q9% 7IHEs 01%3}04 THde g JRE

o AR el HE oA F
42} (homogenity — operator) 9} A
(difference operator) 71'Ho] Utk FAMA
IS o83 A HEe L™ A
A gl AAGe AR Yol 1 4
£ 3% 7% o] 3x3 B9 F4]
FHo oF 79 sas A7 AT
ole] HUig ¥ 7 & @S 1 AR 1AA
& Aclth AR AMe 27 7)sh 2ol
HO

L
N

[ o I (T P |

o

to >
o
o
e
_0|L
£
N
N
N
e
1o,
i)
&,
N
N
ofN
N
N
)

Piij1 Pi{-tj Piijer T /
P/'J-1 (__‘DliJ_->Pi./+1 <~ I -
* !
Pictja| Patj | Pietjer
(@ (b) (©

a2l 7. Method of edge detection: (a)lmage Pixel, (b)
homogeneity operator, (c) difference operator

a9 7@ T s A

E,/ = E,, _131*11/'*] > RJ _PH,,, >
B, PoablB, P
P - blp - B
R A

A AMe 0e AE) 2 19 @
Pz,/ = Pf—l,j—l P,+1,/+1 > Pi—l,j P/+|,,
1j+1 _Pi+1,j—1 ’ R,/—l _Pf,_/+1} (3)
the 1Y 8 AAA JHE Bakel oA

AR A4 Dol SAR Gl W sl
9% HHT F ok 1—3— e A4 3y
A4 FHsA dAHE AL F9 F 5

Qe HYL 3 SAR 942

)
S A We Acle 94 F

2

’)F‘

t}. o]
3 2l

o] &4A gx& & YA Hth

Korea Aerospace Research Insfitute + 167



oo
N
olr
o
By

Hssk7] s =R skl
® Cosmo - SkyMed %7do ¢1zEHFE
&38tdar, 2 AFE 29 100 UEie 4%
A wol%ol A AAs} B3} w2 Lelw
Sol £850] g 39z 740l o] o]
& Aol ool gtk 588 FAelA
I Zo] =27} ofFA F¥o| H7] Wi
AEE g3 A4 d 29 1009 =27}
deide 28 S @ & ok Ty 9% 2
A S g

o2 A = o

rE 2 o ofl 2 & b k1[4

@ A P
o

2 A9 Ha g
e 228 AAY wad FFA =449
sel FHE BE T 5 Ak =440
2t Folu e F5u AEe 24 4%
2 Colg@ A9 A%H BUHY2
Fol £A4 WsE BASA Agld F471
8 =2 2o 44 S 5 9
t 2o Hut B

o

5
o
=
o

168 - S Z7e 7Y

© 0

£3) 9]
o A%
CEER

/}l_

N
RIOAN
(o
fru
ro
o2
ox
1>
e

%
H
N
S
T o
ot
o

P,L

i—“,
N o pE do fx

ol
-

kI 2 dlo
o
L T

Cosmo-SkyMedell 914 &=
ARE ARJo RN F

ot
=)
ot
g
M
Lo
1~



KARI

& A AR JtiEn

1. Kim, D. j, Wooil M. Moon., Sang-Eun Park,
Ji-Eun Kim, “Dependence of Waterline

Mapping on Radar Frequency Used for SAR

Images in Intertidal Areas”, IEEE GRSL,
2007, A4, A23%, pp.269-273

2. Lee, J.s., Jurkevich, I, “Coastline detection
and tracing in SAR images" IEEE TGRS, A
284, A43, 1990, pp.662-668

3. MASON, D. C, DAVENPORT, I 1],
"Accurate and efficient determination of the
shoreline in ERS-1 SAR Images", IEEE TGRS,
A|347, 1996, pp.1243-1253

4. LIU H., K. C. JEJEK, "Automated extraction
of coastline from satellite by integrating
Canny edge detection and locally adaptive
thresholding method", IJRS, A 257, Al5%,
2004 ,pp.937-958

5. Cloude S. R, E. DPottier,

Target Decomposition Theorems in Radar

"A Review of

Polarimetry", IEEE TGRS, A|34d, 23,
1996, pp.498-518

6. Freeman A, S. L. Durden, "A
Three-Component ~ Scattering  Model  for

Polarimetric SAR Data", IEEE TGRS, A36%,
A3%, 1998, pp.963-973

7. CANNY, J., "A computational approach to
edge detection", IEEE TPAMI, A8A, 1986,
pp-679-698.

8. Lee, J.S., and E. Pottier,
PolarimericRadarImaging;FromBasicstoApplica
tions, CRCPress, 2009

9. Yamaguchi, Y., Moriyama, T., Ishido, M.,
Yamada, H,,

"Four-component  scattering

10.

11.

12.

model for  polarimetric =~ SAR
decomposition”, TEEE TGRS, #1439,
2005, pp.1699-1706

o]4E, “13YE SAR 94 Speckle A
R/, d=dAgAeE A, #2549, A5
%, 2009, pp.455~464
H

Hes, olF €, ARFE,

image
A8,

=1
=

“SAR At eA FZ
g SASH EA A5 FE Aol ABA
A7, dadA4"AEE A, A23d, Al4s,
2007, pp.257-272

2 o]l3d, AFBE, “ttEA]7|SAR AR
s ol8% BEA IF FEs A% 54
3, sz AEEE R, 7219,
3, 2005, pp.145-162

==

T=

A2

A<

Korea Aerospace Research Institute + 169



