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Classification for landfast sea ice types in Greenland with texture analysis images

Do-Hyun Hwang* * Byong-Jun Hwang** - Hong-Joo Yoon™

ABSTRACT

Remote sensing of SAR images is suitable for sea ice observations to obtain the sea ice data if clouds or weather conditions
change. There are various types of sea ice, classification results can be seen more easily to detect the change by types of sea ice.
In this study, we classified the image by supervised classification method, which is minimum distance was used. Also, we
compared the overall accuracy when compared to the results with classification result of SAR images and the result of texture
images. When using Radarsat-2 texture images, the overall accuracy was the highest, generally, when using the SAR images had
higher overall accuracy.
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Fig. 1 Study area is located in the north of the
greenland, SAR images were taken from the
rectangular area in the map used.

SAR Aol 2= F(speckle) F&ol =d], o
A& HA AAF By AR &S AT F
Atk mEA AHE & 3 x 3 mean THE o] 83}
Speckle noiseE A|AZ FH, WALRAL 7]5RAS
2AAsle] el s 9k I 28 B A9
o RAE& BFa k.

Grey Level Co-occurrence Matrix(GLCM)< ©]-%-
a7t 8] BAE BAFoE A 1 3s
Ad Ul FA a9 MR ¥ goz xdste
Wolth o] A& stA 7|Wke] BAIA A g A



WA oluAE ol§3 TARE AR BF

Hr

Haralick[15]¢ll 2] 3} Zﬂ°
z Wo e o Bak %
4% GLCMO A Ae]=7} 3 x 39
sfol Wit B2d G4 AYAT

5AR Images
(Radarsat-2, Envisat)

Pre-processing

i

% H
A
e

% 4 Tr

ek [16,17].
AL 90

Layer stacking Processing texture images

I ]

Classification Classification
{Minimum distance) (Minimum distance)

[ |
I

Verification

J2l 2 o SEF,
Fig. 2 Flow chart

ol =, HAa
A

g3t Sz

2w Bifde oy 7k g
A8 (minimum distance) £HFE <
AIRE AZE YeRo] &

B ol AT 2 2o

Ho] 3
o= L‘&ﬂ‘ﬂ ﬂ’\ A7 dagE :
AW AU Fe Foll ot oA FF7F e
o, ERE ok World Meteorological
Organization (WMO)[19]& #arste] & AFolA A}
|3 o FFHE Asitt. 1dA HEke 4
g4 71zl 1dE 971A e deold, d5
© 03~2melth. Wy W= dFo] EHARY
ol dgold, & Ao highly deformed ice

|

[e
o,

9} moderately deformed ice® TFEITE & o ¢
51 93t 43S highly deformed ice, o] %
=
[¢

===
A HHI IS moderately deformed ice®}il
Fath 2 AGidge)= ol FH ool s 4t
SAAYE AN Ao wit) olg€A HoH Y F
22 Edold dolHE Agste] s ERHo A
|3t

Aol += Radarsat-2 7%, Envisat 9733}
FFor A dax GFE AHEE Ha
5 dneFe 445 JeEhidth 17 37 4
AR @973 "X 4o A3E yeEhdth
&8 highly deformed ice, =%A& ridge, 2=
AL moderately deformed ice, "7 first year
iceZ® Yebdt} first year ice® 7%, Radarsat-2 &
F 239 23 3(@)9 Envisat EF Al a9
3b)7F 2 Afol7t YRR o] F FE FA AL
o 3( = G At AdsA v AT

Eorr X @
m—“i%rhz

B3t G2 el As o Aol ol
1L, e muge W nsd BES welt
WA g s1Ee] SAR 94l vaN ZRsl

Hole= Ao R HolW o]= first year ice®} highly
deformedol A FEe] A A VERSTH

First year
ice

Ridge
[ ]
. Moderately
1 deformed ice
| |

g Highly
deformed ice

(b) (c)
% 3. a) Radarsat-2, b) Envisat, ¢) Radarsat-22t
Envisat Z 2} 4
Fig. 3 The result image of a) Radarsat-2, b) Envisat
and ¢) Radarsat-2 and Envisat

First year
ice

Ridge

||
Moderately
deformed ice

Highly
deformed ice

(a) (b) (c)

% 4. a) Radarsat-2, b) Envisat, ¢) Radarsat-22t
Envisat ElAX Z1} AA
Fig. 4 The result texture image of a) Radarsat-2, b)
Envisat and ¢) Radarsat-2 and Envisat

e AnE AgR oz el 9 WA A

591



FRAAEN LS =EA A AT

o _?,]{5]. HHE . 3 B e s =4

S(overall accuracy)E AT AA ATdEE A 2H] 9GS HA AT LuHe o] gdle] Hlus)
e EEE A 2 Ax ga —’FE ir 2o At} Radarsat-2 SAR 342 8lax JAoz Ak
Z, % 1€ AAY SAR 945} 9aA Qael B4 e ERE A W A%} b & Aoz e
FUEE Jonad. AH) LAY R4 WP B bk GAY SAR G99l A9 vasge o, o
= dolgE Hustadrt Radarsat-2 94, Envisat 24 348 AMgshA AA w7t =old Aolg}
%374, Radarsat-2¢} Envisat 97 239 235 e &= dA7+= 28 Radarsat-2 #2x 7de] @4 4
W 9ok gt =9dt) Radarsat-29F ASAR 948 37 A}
S99 W, ASAR 4T ALE3E Wi SAR 9%
F 1. SAR YAt} AR Hale Hatp o] A A&7t o =3t mEkA SAR 94 Al
Table 1. The overall accuracy of SAR images and g5lo] BE3 Aals day dAS AFLFHS W B
fexlure mages o 9] gl WA G4 WEATA 81 E
; Overall Accuracy(%) & ANE W 4 9lo] g&HoT)
Satellite(s)
SAR Image(s) Texture Image(s)
Radarsat-2 86.4 89.2 ZtALe] 2
Envisat 82.3 80.7 o] =22 FZdustn Xigze|saod14((2013H)
Radarsz.it*Z & 2.0 - of o|sto] AT =S
Envisat
¥ 1S HY SAR 949 ALE819S wl= Rad- zln 235
arsat-2 947 Envisat 93& st EFE &
S 0 A AR} 0% 4 A vept [ TIE, AWE, 99Y, A 1T AH @ 75
o
J 5 °

th AT e s TR e 93] A9
Ao dAgHEL. I ggoERs
Radarsat-2 <3739 A3+= 864%™, Envisat 97
9o A= 823%=2 YENST.

FES I POEE O

E7b Eoh

kS

W= Radarsat-2 © -3
deo] AEwTE 892%% E Aol AAAAM A =
AE8EE HYU). Radarsat-2+= Envisatel] H] 3|
Tt F1 92aA G AR QF FEHA
Yeht 257 & sl dA Agert iOVJ Ao
& dohdr} &k Envisat 34

FKO oR

I-

V.Z E
e i A= FdS 93] SAR I €

592

7, A= AAEAISS=E A, 87, 15, pp. 16,
2012.

2] A=z, “BHAAILH ALE AT wFEA
B3 AT, FEARNEAEI| =R, 64, 63,

pp. 939-950, 2011.

IPCC, "Climate Change 2007 : Synthesis Re-

port. Contribution of Working Groups 1, 1II,

and II to the Fourth Assessment Report of

the Intergovernmental Panel on Climate

Change", IPCC, Genova, Switzerland, 2007.

[l B=9, BIF, $FF, 'SAR 94 0§ ¥
o) 2Ads W AEY 2R dAY YR
53] FAstEU 8=, pp. 290-291, 2012.

[5] 74, "= HAEYEE o8 EATE
= AR A7, FEXESEA, 419, 135,
pp. 83-94, 2007.

[6] Hwang, D-H., BJ. Hwang, J.-M. Park, H.-J.
Yoon, “Classification of sea ice types in the
Greenland by using texture analysis of SAR
images”, International Symposium on Remote
Sensing, pp. 123-126, 2012.

7] B, GWE, 4FF, TEFIF SAR 94

3

—



oA onAE olg T Yol B

Hr

2 olgd B3 aABE A BR, )
AR}, 297, 15, pp. 19, 2013,
8] 4, UAlE, “AMSRE 94 Hlo|ElE o] &
@ BIIRE Ad WE 2 A WE 24
A A A},

rok

220029 7€ ~2009d 5€¥”7,
259, 5%, pp. 423-434, 2009.

[9] Ochilov, S. and D.A. Clausi, "Operational SAR
Sea-ice image Classification", IEEE Transactions
on Geoscience and Remote Sensing, Vol. 50,
No. 11, pp. 4397-4408, 2012.

[10] Lythe, M., A. Hauser and G. Wendler, "Class-
ification of sea ice types in the Ross Sea,
Antarctica from SAR and AVHRR imagery",
International Journal of Remote Sensing, Vol.
20, No. 15-16, pp. 3073-3085, 1999.

[11] Brath, M., S. Kern, and D. Stammer. "Sea Ice
Classification During Freeze-Up Conditions
With Multifrequency  Scatterometer Data.",
IEEE Transactions on Geoscience and Remote
Sensing, Vol. PP, No. 99, pp. 1-18, 2012.

[12] Gibson, PJ. and CH. Power, “Introductory
remote sensing principles and concepts”,
Routledge, p. 57, 2000.

[13] Nystuen, J.A. and F.W. Garcia Jr., "Sea ice
classification using SAR backscatter statistics",
IEEE Transactions on Geoscience and Remote
Sensing, Vol. 30, No. 3, pp. 502-509, 1992.

[14] M&8, F32, TN Heoly §3olA o
HE 2 NE7a 7FE] Ko, S dAbE
21838 =FA|, 64, 4%, pp. 581-587, 2011.

[15] Haralick, RM., K. Shanmugam and LH.
Dinstein, "Textual features for image class-
ification", IEEE Transactions on Systems, Man,
and Cybernetics. Vol. SMC-3, No. 6, pp. 610-
621, 1973.

[16] ©]7]1¥, 43|, HWF, "GLCM/GLDV 7%t
Texture €3] F T VT FJEA A
g, A EAEs), 214, 23, pp. 121-133,
2005.

[17] Soh, L.-K, and C. Tsatsoulies, '"Texture
analysis of SAR sea ice imagery using Gray
Level Co-Occurrenc Matrices", IEEE Tran-
sactions on Geoscience and Remote Sensing,
Vol. 37, No. 2, pp. 780-795, 1999.

18] AdE, AR, "= 989 %E A
8T AlEE, RASE=EA o HFEe
AA|, 99, 3%, pp. 301-310, 2003.

[19] World Meteorological Organization, "WMO

Sea ice nomenclature", 1970ed. Secretariat of
the World Meteorological Organization, Gen-
eva, 1970.

KA 204

gt 3i(Do-Hyun Hwang)

2011 sk
I3} S4FEAb
20134 A 2AYsE o)k =
7P R el gt A Aty

# o - sk AL & GIS

= (Byong-Jun Hwang)

19914 et Aot &
derhh

1997+ ghefriistar distel A]7a)of
7 214D

2008'3 Atet mh el st skl sl st
Azl

2008~ @A) o= 2FEWE SAMS T A3t

% Ao s AR 2

£EF(Hong-Joo Yoon)

1983+ st sjokgstat 24

&=h

_ R e B R
7 FdEEHAD

19971 ZRps aEne T s sl S99

AP EEEED

19991 ~2002+1 oefha sfodatat o

200241 ~ A Pl gAY A ARl s

593



