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Tab.1 SAR experimental data parameters
Ir4l G BURETRI/CE-H-H) SrHER/m ey =X P Bt AHfar BEEER
1 2016-10-11 40 HH C 19.3-46.3 EM
" 2 2016-10-12 40 HH C 19.3-46.3 EM
{875 i

3 2015-03-28 40 HH/HV C 19.0-46.4 EM

4 2015-03-29 40 HH/HV C 19.0-46.4 EM

5 2015-10-05 10 HH C 30.2-45.4 M

S 6 2015-10-06 10 HH C 30.2-45.4 M

R AR

" 7 2015-10-04 10 HH C 30.2-45.4 M

8 2015-10-05 10 HH C 30.2-45.4 M
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Fig. 3 Different sea ice type test samples
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1: first year ice samples; 2: new ice samples; 3: young ice samples
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Fig. 4 Normalized cross-correlation value of template and
the image to be matched
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Tab.2 Correct rate of SAR intensity image and eight kinds that of texture low resolution group

SAR [#{% X AHSCE AR Wi BAE HE b i 7%

¥5} 0.893 0.417 0.222 0.518 0.639 0.361 0.982 0.444 0.464
EIEIRS 0.938 0.406 0.313 0.500 0.719 0.406 1.000 0.625 0.438
CIERUN 0.750 0.583 0.250 0.833 0.833 0.667 1.000 0.500 0.667
—AFIK 0.917 0.250 0.083 0.250 0.333 0.000 0.917 0.167 0.333

%3 BOYHESARBEES 8 MEBTHARREHE

Tab.3 Correct rate of SAR intensity image and eight kinds that of texture high-resolution group

SAR [#{% X AHSCE AR Wi BAE HE b i 7%

S5} 0.924 0.424 0.333 0.833 0.924 0.864 0.985 0.788 0.530
EIEIRS 0.963 0.481 0.222 0.852 0.852 0.852 1.000 0.704 0.630
CIERUN 0.714 0.429 0.286 0.857 0.929 0.857 0.929 0.714 0.429
—AFIK 1.0 0.360 0.520 0.800 0.960 0.880 1.000 0.920 0.480
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Tab.4 Comparison of r; and r, that form high-resolution group

SAR % XiF LY AR A I B R T R O -} AE FE
" " 1.018 1.002 1.013 1.002 1.001  1.002 1.002 1.003 1.004
- I 6.33 5.195 5.196 4.168 4.184  3.955 4.480 4.641 5.324
. r 1.021 1.003 1.015 1.003 1.002  1.002 1.003 1.002 1.004
RN '
I 7.093 5.754 5.307 4.486 4502  4.129 4.976 4.595 5.182
o " 1.01 1.002 1.01 1.001 1.00 1.001 1.002 1.002 1.005
WA VK
PR 4.268 4.871 5312 3.672 3.481  3.487 3.652 4218 5.402
P 1.023 1.00 1.014 1.003 1.003  1.004 1.003 1.005 1.003
I 7.177 4.904 4.986 4.346 4770 4396 4911 5.240 5.507
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Tab.S5 Correct rate of texture features with the change of incident angle that forms young ice sample

y XF L B AHIAE AR E ) ¥yt ¥l 1B UE-

28°~29.3° 0.00 0.17 0.50 0.67 0.17 1.00 0.33 0.00
29.3°~31° 0.00 0.17 0.50 0.17 0.17 1.00 0.33 0.17
31.4°~32.6° 0.17 0.00 0.50 0.67 0.33 1.00 0.67 0.17
32.6°~34.7° 0.17 0.33 0.33 0.67 0.67 1.00 0.50 0.17
35.4°~37.4° 0.33 0.33 0.83 0.67 0.33 1.00 0.50 0.33
37.4°~38.6° 0.33 0.17 0.33 0.83 0.50 1.00 1.00 0.33
38.6°~40.6° 0.50 0.67 0.33 0.67 0.17 1.00 0.50 0.33
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Tab. 6 Correct rate of texture features with the change of incident angle that forms first year ice sample

y X He HH A AR L] ¥tk ¥{E B Ji 2%
28°~29.3° 0.50 0.17 0.50 0.33 0.17 1.00 0.33 0.50
29.3°~31° 0.17 0.17 0.33 0.33 0.17 1.00 0.33 0.33

31.4°~32.6° 0.17 0.50 0.50 0.83 0.17 1.00 0.67 0.00
32.6°~34.7° 0.17 0.17 0.33 0.67 0.33 1.00 0.50 0.17
35.4°~37.4° 0.33 0.17 0.33 0.50 0.33 1.00 0.50 0.33
37.4°~38.6° 0.17 0.33 0.50 0.83 0.33 1.00 0.67 0.50
38.6°~40.6° 0.00 0.17 0.50 0.67 0.33 1.00 0.50 0.50
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Fig. 9 Correct rate of young ice samples
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Fig. 10 Correct rate of first-year ice samples
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Abstract: Sea ice drift monitoring is important for climate change analysis, vessel navigation, and offshore mari-
time safety operations. The current methods of synthetic aperture radar (SAR) sea ice drift tracking are based on
SAR intensity image analysis. However, intensity images are easily influenced by noise and have a high probability
of mismatching and low matching accuracy for sea ice drift detection. Considering the above problems, this paper
attempts to use the SAR sea ice texture features to enhance the drift detection performance. First, the enhancement
performance of eight texture features for pattern matching in sea ice drift detection is analyzed, and the optimal
texture feature is selected. Then the effects of sea ice type, incident angle, and resolution on the enhanced perform-
ance of texture features are analyzed. The results show that the mean value is the optimal texture feature, and com-
pared with the SAR intensity image analysis approach, the proposed method improves the pattern matching accu-

racy by about 7%.
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