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Fig.1 Difference of suspected manganese slag pools in SPOTS and SAR images
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Fig.2 Flow chart of automatic recognition

for manganese slag pools
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Fig.3 SPOTS5 image and its segmentation result
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Tab.2 Statistical results of normalized images

H— R G A

*
+

MIN MAX MEAN STD SUM
1 0.1 5.4 1.2 0.6 6 189.6
2 0.1 77.7 1.6 3.2 13 837.4
3 0.0 28.6 1.6 1.8 12 676.7
4 0.1 18.5 1.0 1.0 6 303.8
5 0.0 8.6 1.0 0.7 7 639.5
6 0.1 11.6 1.0 0.7 6 621.6
7 0.0 30.1 0.9 1.0 5528.9
8 0.1 58.8 1.2 1.7 11 810.3
9 0.1 7.0 1.1 0.7 4205.0
10 0.1 19.6 1.1 1.0 9 966.5
11 0.0 7.4 0.6 0.3 2 530.9
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Tab.3 Statistical results of variance images, homogeneity images and dissimilarity images

ek i 2GR GEHE YR g HE FEAR R SE A
MIN ~ MAX MEAN  STD SUM MIN ~ MAX MEAN  STD SUM MIN  MAX MEAN  STD SUM
1 0 3 0.2 0.3 1146 0.2 1.0 0.8 0.1 4254.0 0.1 2.4 0.5 0.2 2664.4
2 0 930 4.9  39.0 4190 0.0 1.0 0.7 0.2 6233.4 0.1 41.2 1.0 2.2 8774.2
3 0 100 1.5 5.3 11569 0.0 1.0 0.7 0.2 5489.9 0.1 10.5 0.9 1.0 7278.9
4 0 31 0.4 2.1 2 448 0.1 1.0 0.8 0.1 5087.8 0.0 7.1 0.5 0.5 2907.1
5 0 9 0.2 0.5 1722 0.2 1.0 0.8 0.1 6388.4 0.1 3.2 0.5 0.3 3543.1
6 0 17 0.2 0.6 1 404 0.3 1.0 0.8 0.1 5727.5 0.0 5.0 0.5 0.3 3127.6
7 0 94 0.4 3.4 2 562 0.1 1.0 0.9 0.1 5363.4 0.0 11.8 0.4 0.5 2710.7
8 0 350 1.5 11.9 14 311 0.0 1.0 0.8 0.2 712825 0.1 21.3 0.7 1.1 6891.4
9 0 6 0.2 0.4 854 0.2 1.0 0.8 0.1 3150.0 0.1 3.0 0.5 0.3 1869.4
10 0 41 0.5 2.2 4 823 0.1 1.0 0.8 0.1 6902.8 0.1 8.8 0.6 0.6 5282.2
11 0 6 0.1 0.2 237 0.3 1.0 0.9 0.1 4206.3 0.1 2.6 0.2 0.1 1047.7
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Tab.4 Statistical results of correlation images and contrast images
n KRB RS SO RIGSE

MIN MAX MEAN STD SUM MIN MAX MEAN STD SUM

1 —-388 925 -4.7 -1 166 6 046 -6 222 540 0 7.0 0.5 0.5 2478.7

2 -84 101 0.0 -919 2 807 -7 807 540 0 2121.0 10.3 73.4 87 405.2

3 —-185 922 -0.1 -1130 4022 -8 849 450 0 172.0 3.1 10.0 24 585.8

4 -218 585 -0.2 -2527 6516 —15 474 900 0 71.2 0.9 4.3 5489.7

5 -116 334 -1.2 -1893 4617 - 14 660 900 0 15.0 0.5 0.9 3810.7

6 —-248 566 -0.3 -2170 6 937 -15 073 600 0 42.8 0.5 1.3 3232.9

7 -707 288 -0.1 -3 630 13 165 —22 866 300 0 187.1 0.8 6.0 5340.9

8 - 88 553 0.0 -1 093 2703 —-10 351 800 0 843.6 3.4 25.4 32 426.1

9 —-45 956 -3.0 -1230 2413 -4 780 580 0 10.9 0.5 0.8 1 860.0

10 -136 162 -0.2 -1 050 3033 -9 251 350 0 103.1 1.2 4.5 10 457.1

11 -291 736 -1.9 -5051 9 785 -2 284 600 0 9.8 0.1 0.3 502.5
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Fig.4 Statistical results of average

and threshold of contrast images
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Fig.5 Statistical results of variance, high — threshold

and low - threshold of contrast images
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Application of Chinese single polarization SAR data in automatic
identification of manganese slag pools

XIONG Wencheng, XIAO Rulin, SHEN Wenming, FU Zhuo, SHI Yuanli

(Satellite Environment Application Center, Ministry of Environment Protection, Beijing 100094 , China)

Abstract: To explore the role of Chinese single polarization SAR data in auto — recognition of manganese slag pools
and improve recognition accuracy for manganese slag pools coupled with optical data, the authors chose confusing
goals with manganese slag pools in the optical image, and analyzed qualitatively their scattering properties and the
difference in SAR and optical images. Based on the results of analysis, the authors carried out the research on auto —
identification of manganese slag pools. The optical image was segmented using object — oriented approach. The
authors selected the typical manganese slag pools and confusing objects in optical image, and calculated the texture
characteristics of the samples. The experiment results show that manganese slag pools recognition rules in the SAR
image could be established effectively through SAR texture features, and this provides the basis for the realization of
the combination of radar data with optical SAR data for automatic identification of manganese slag pools on computer.
Key words: manganese slag pool; SAR data; object — oriented ; texture
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