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The Application of Spectral Characteristic Space Method to the Alteration
Information Extraction of Lake Superior-Type Iron Deposit
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Abstract: The field study of overseas iron ore deposits is difficult because of its remote location. The spectral characteristic was
used to extract alteration information in view of the limitation of the traditional methods in this paper, aiming to explore altera-
tion information extraction from hyperspectral images for the Lake Superior type iron ore to facilitate overseas prospecting. A
two-dimensional spectral characteristic space takes on an anisotropic feature in associated distribution of two principal bands af-
ter principal component analysis. The distribution is usually combined by oval clusters. The scatter points were enclosed in oval
clusters of alteration information, and the mean spectra of abnormal scatter points were matched with mineral spectra from
United States Geological Survey (USGS) spectral library by means of spectral feature fitting to ensure the type of alteration
minerals. Spectral characteristic space method was described with the instance of Lake Superior-type iron deposit— Aguas Clar-
as iron area in Brazil. Hematite, chlorite and other minerals were extracted in this study. It is found that the type and distribu-
tion of extracted altered minerals were consistent well with geological condition.
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Fig.1 Geological sketch of Aguas Claras ore field in Brazil
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Fig.2 Two-dimensional spectral characteristic space
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Table 1 Principal component from Hyperion data
F 4y Band 19 Band 20 Band 21 Band 54 Band 55 Band 203 Band 204 Band 205 Band 206
PC1 0.132 8 0.146 8 0.450 1 0.539 9 0.294 3 0.305 2 0.302 5 0.278 8 0.343 1
PC2 —0.009 8 —0.1109 0.865 9 —0.090 8 —0.1680 —0.187 4 —0.244 3 —0.242 5 —0.218 5
PC3 —0.314 0 —0.334 0 —0.160 0 0.746 7 —0.073 3 —0.034 1 —0.069 0 —0.170 9 —0.407 7
PC4 0.437 1 0.7150 —0.062 8 0.2119 —0.184 6 —0.086 7 —0.0135 —0.0305 —0.454 1
PC5 0.263 3 0.070 8 —0.1229 0.231 3 0.161 1 —0.037 1 —0.629 2 —0.450 5 0.480 5
PC6 0.029 4 —0.027 5 0.012 7 —0.203 8 0.530 4 0.650 6 —0.208 1 —0.134 3 —0.436 6
PC7 —0.080 8 0.0137 0.007 6 0.027 6 —0.663 8 0.5725 —0.355 6 0.293 4 0.107 1
PC8 —0.556 4 0.3816 0.041 2 0.013 0 0.288 9 —0.253 3 —0.440 6 0.447 9 —0.0205
PC9 —0.553 4 0.438 0 0.033 5 —0.042 9 —0.1194 0.2154 0.289 9 —0.570 6 0.169 3
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Fig.4 The sketch of alteration information in study area
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