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Snow Information Recognition based on GF-6 PMS Images
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Abstract: From the perspective of limited research on snow recognition in high spatial resolution optical
remote sensing images, considering Daowai District of Harbin City as the research area, this paper
systematically discusses and analyzes the application of different methods in snow information recognition.
First, ground feature types and snow distribution characteristics were mastered through visual interpretation
of GF-6 PMS images of two phases in the study area. Second, based on the results of visual interpretation,
eight typical surface feature types were selected, and the spectral characteristics of "snow" and "non-snow"
pixels were obtained. Third, the application of the six methods in snow recognition was discussed and
analyzed. Accuracy was evaluated using three indexes: positive predictive value, recall rate, and F-score.
Finally, a final recognition result judgment method based on voting results was developed, and the final
recognition result of snow information in the study area was obtained. The results showed that, owing to the
influence of the underlying surface and shadow, the phenomenon of "same spectrum foreign matter" and
"same object different spectrum" was common in the study area, which interfered with the snow recognition
process to a large extent. The recognition effect of the deep learning algorithm was the best, while that of the
decision tree method was relatively poor; the recognition accuracy was higher for the farmland area than that
for the pond area, and the phenomenon of false and missing recognitions was relatively less. The final
recognition result judgment method based on voting results can effectively improve the phenomenon of false
and missing recognitions in a single recognition method. This paper has important guiding significance for
snow recognition based on high-spatial-resolution optical remote sensing images.
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Table 2 Statistics of snow recognition results
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(f) Deep learning algorithm
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45°51'0"N

45°54'0"N

45°51'0"N

Method Number of snow-covered Ratio of snow-covered Number of non-snow Ratio of non-snow
pixels/ten thousand pixels/% pixels/ten thousand pixels/%
Decision tree 2155.65 75.1 713.56 24.9
Random forest 2200.94 76.7 668.26 233
Maximum likelihood 2301.13 80.2 568.08 19.8
SVM 2239.20 78.0 630.01 22.0
Softmax 2524.23 88.0 344.98 12.0
Deep learning algorithm 2475.66 86.3 393.55 13.7

N TS 7 o, X Le b X AR =5 7 o5 15 DU A IR AT
He, DR Sy AL K TR SR U T RE EE V-
M “FAE” MEA. MLLZ R, W, ANEREBTIX 2
B 5 RPN SIGE SR, S i DUBOEE
B DRI, G 9 Fras, 1A FE AT Al
HEFWETE X, A ZF0F7E X H AL 45 R0
ARG RAATR LV, PP aE R W& 10 Fros.

(a) KHTHIFX
(a) Sub-study area of farmland

550

(b) HMRELE R

(b) Visual interpretation results
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Fig.11 Stacking diagram of snow recognition results
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Table 3 Statistics of snow recognition results in controversial pixels
Area Recognition result Decision tree  Random forest Maximum likellhood SVM  Softmax Deep learning algorithm
Snow 0 97 5756 2196 13347 13347

A Non-snow 13347 13250 7591 11151 0 0
Proportion of snow/% 0 0.7 43.1 16.5 100 100
Snow 0 441 1078 18 2162 2162
B Non-snow 2162 1721 1084 2144 0 0
Proportion of snow/% 0 20.4 49.9 0.8 100 100
Snow 108 313 435 0 1898 1898
C Non-snow 1790 1595 1463 1898 0 0
Proportion of snow/% 5.7 16.5 22.9 0 100 100
Snow 129 316 2854 2151 3766 3765
D Non-snow 3637 3450 912 1615 0 1
Proportion of snow/% 34 8.4 75.8 57.1 100 =100
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pixels
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Fig.14 Typical farmland areas containing little controversial
pixels
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Table 4 Statistics of snow recognition results in little controversial pixels

. . Random Maximum Deep learning
Area Recognition result Decision tree SVM Softmax
forest likelihood algorithm
Snow 0 10115 10115 10115 10115 10115
E Non-snow 10115 0 0 0 0 0
Proportion of snow/% 0 100 100 100 100 100
Snow 0 23746 23746 23746 23746 23746
F Non-snow 23746 0 0 0 0 0
Proportion of snow/% 0 100 100 100 100 100
Snow 0 0 0 0 1169 0
G Non-snow 1169 1169 1169 1169 0 1169
Proportion of non-snow/% 100 100 100 100 0 100
Snow 19 3 0 0 1351 0
H Non-snow 1354 1370 1373 1373 22 1373
Proportion of non-snow/% 98.6 99.8 100 100 1.6 100
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Fig.15 The final result of snow recognition in the study area
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