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Fig. 2 The corresponding relationship between the spectrum curve of altered minerals and aster band
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Table 5 Mean value of wavelet packet statistics of each alteration sample
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Table 6 Euclidean distance between the mean value of
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information based on RF classification
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Fig. 9 Alteration information extraction results
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(a)—Extraction results of iron stain alteration; (b)—extraction results of AI-OH alteration; (¢)—extraction results of Mg-OH alteration
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Photos and thin section identification results of some minerals
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(a)—TIron staining anomaly in feldspar quartzite; (b)—sericitized feldspar quartz schist; (¢)—micrograph of Sericite in sericitized feldspar

quartz schist; (d)—skarn in marble; (e)—chloritized plagioclase amphibolite; ({)—micrographs of chlorite and epidote in albite chlorite quartz

phyllite; (g) —feldspar quartz hornfels; (h)—micrograph of actinolite in serpentinized dolomitic marble
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Table 7 Extraction accuracy of different levels of waveletpacket decomposition
1/ 1/ 1/ 1/
s K 1 )25y fi 2 R0y it 3 R )% 4 R0 %
OA(Y%) Kappa OA(Y) Kappa OACY%) Kappa OACY%) Kappa
[ 85.5213 0. 7427 86.9313 0. 7556 88. 7443 0. 7767 87.8423 0. 7447
Al-OH 82. 3239 0.7192 84.2339 0.7212 85. 5469 0. 7632 84. 4849 0.6811
Mg-OH 87. 5364 0.7522 89. 1464 0. 8101 91. 7594 0. 8362 90. 8574 0.8172
®8 BFHMETEENAEAEANNDEBE
Table 8 The classification accuracy of different samples for each alteration information
PARRA | REAR (%) | BEAR 2(20) | BEAR 3(X0) | BEAR ACY) | BEAR S | BEAR 6(20) | BEAR T(Y) | BEAR 8(%) | BEAR 920
By 88. 1365 85. 6876 88. 7443 86. 8413 88. 0371 85. 6690 86. 8212 86. 6597 88. 2136
Al-OH 84. 8844 85. 3519 85. 5469 85. 2244 84.0730 83. 9970 84. 4730 84. 2949 84. 5349
Mg-OH 90. 2337 89.1221 91. 7594 89. 1169 89. 9494 88. 3340 90. 9979 91.3992 88.3919
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Abstract

In order to extract alteration information more accurately, this paper selects Xinjiang., Gansu and
Inner Mongolia as the research area, and extracts aster alteration information by combining wavelet packet
transform and random forest. Firstly, the diagnostic wavebands of main alteration types are selected for
feature vector principal component analysis to obtain principal component images. Then, the principal
component image is transformed by wavelet packet, and the optimal wavelet packet tree is selected by
using the cost function, and the high and low frequency information is extracted to construct the
classification vector. Then, the random forest classification model is constructed through feature
screening, and the mineralization and alteration information is extracted. Finally, the accuracy of the
extraction results is evaluated by field sampling and thin section identification. The principal component
analysis band combinations of iron stain, AI-OH and Mg-OH alteration information are Band 1, 2, 3, 4,
Band 1, 3, 4, 6 and Band 1, 5, 8 and 9. respectively. The results show that the overall accuracy of the
method is 88. 7443, 85.5469 and 91. 7594, and kappa is 0. 7767, 0. 6732 and 0. 8362, respectively. It has a
good correlation with the metallogenic characteristics of the metallogenic belt and the existing area. The
optimal wavelet packet tree used in this study can make full use of the energy characteristics of mineral
spectrum, and random forest can weaken the noise interference of mineral components. The research

results can provide technical reference for remote sensing alteration information extraction.

Key words: aster; alteration information; wavelet packet transform; random forest; principal

component analysis



