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Open Water
Nilas

Multi-Year Ice
Second Year Ice

Deformed Grey Ice
Level Grey Ice

(Liu et al., 2015)
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TerraSAR-X / RADARSAT-2 Sentinel-1

TanDEM-X A/B

H =7
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100 km (SP) 500 km (DP) 490 km (DP)

15km (QP) 25 km (QP) 40 km (Qp) *O° km (DP)
13m(SP)  50m (DP) 50 m (DP)
112 24 14 6

*SP: Single Pol., DP: Dual Pol., QP: Quad Pol.
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Gray Level Co-occurence Matrix (GLCM)

135 [-D-D " [- 45 [-DD
\‘] 4 s b [0-0] 90 (00] [00]
1 ;5 sle|l grem Tl 2o o] 0 i P

1 010
_— _—
2| 3|s|7]|1 2 0,‘0 1 of 1{ofa] @ \ / T
-
als|70 1| 2p—TLe o] o] 1| 0] o]0 /
8| 5412 alololoflol 1lololoa
R strlolal ol ol 2 | g Pixel of interest » » ( 0°[0D]
6l ol olololo]lo]o]
7l 2lolofol olo|lo]|a
Blolo ol ol 1|ofoalfo
Ol &H =4 IOl MZE A | Ml ZF HIS
4X|’E %ﬁ = (7‘1‘—! = HA, oH:H —l = HA, 7'| E‘ ol'ol:)

(Joe Hayes, Image Classification)
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IEEE TRANSACTIONS ON SYSTEMS, MAN AND CYBERNETICS
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and Variance, Entropy, Energy, etc....
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Sentinel-1= 0| &%t 7| & A+ At

(Hong and Yang, 2018)

(Aldenhoff et al., 2018)
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SHNAZS _SHEHIAE B =

+ 2017,20184 1~3& (74 2)0| & 5=l 4197 9| Sentinel-1 EW-GRDM E& 2 &3 5!
SEAS0 ALE.
/] 0O O

e 201949 1~3E(H2)0 2 ==l 2817 9| Sentinel-1 EW-GRDM SM S S & ASO| At
o= o=
Open New Young  First- Open New Young  First-
Old ice Old ice
water ice ice  yearice water ice ice  yearice

Open water  90.1 1.3 1.6 6.9 0.0 Open water  89.1 1.3 3.3 6.4 0.0

New ice 300 219 271 16.7 4.2 New ice 45.1 31.9 6.0 15.1 2.0
Young ice 3.7 5.1 58.8 24.3 8.1 Young ice 7.1 6.3 47.6 28.7 10.4
First-year ice 5.0 1.7 18.7 64.4 10.1 First-year ice 5.6 3.8 328 384 193

Old ice 0.1 0.3 3.1 6.4 90.1 Old ice 0.3 0.5 1.9 46 92.8
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e 2016,20174 6~8 &

SEASO ALE.
- 20184 6~8EH (K E)0f =l
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Open water

Mixed first-

year ice

Old ice

Open

water

99.0

4.7

0.6

.

2| E & 232% 9| Sentinel-1 EW-GRDM GAS S & A
New ice2} Young |ce7f Ho| IS8 2 Mixed FYIZ SC (58 =&
ol = ol =
Mixed Mixed
first- Oldice first-
water
year ice year ice
0.9 0.1 Open water 90.6 8.1
Mixed first-
60.6 34.7 _ 3.4 55.6
year ice
7.7 91.7 Old ice 1.4 11.2

Old ice

1.3

41.0

87.5
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ol =

Mixed
Open
first-
water
year ice

Open water 92.2 7.8

Mixed first-
_ 6.4 83.8
year ice
Old ice 0.2 8.9
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Old ice

0.0

9.8

90.9

ol =

Mixed
Open
first-
water
year ice

Open water 91.4 8.6

Mixed first-
_ 94 75.0
year ice
Old ice 0.3 6.3

Old ice

0.0

15.6

93.3
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NIC

Mixed
Open
first- Oldice
water
year ice

Openwater 90.0 10.0 0.1

Mixed first-

_ 0.9 58.8 40.3
year ice
Old ice 0.0 1.0 99.0
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