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Remote Sensing Lithologic Classification of Multispectral Data Based on
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Abstract: It is the top priority for rock mapping in the vegetation coverage area to eliminate the vegetation interference effect
since the growth of vegetation limits the application of remote sensing in geology. Taking Dong Ujimqin Banner of Inner Mon-
golia as the study area, this paper compares vegetation inhibition method and maximum likelihood method in lithologic classifi-
cation. Firstly, ASTER (advanced spaceborne thermal emission and reflection radiometer) data are chosen for vegetation index
calculation with the soil factor and the vegetation index without the soil factor for principal component analysis respectively in
the study area. Then, the principal component which shows the vegetation information is suppressed for lithologic classifica-
tion. Furthermore, a comparative analysis is conducted and the lithology classification performance of the two methods is evalu-
ated. It is found that the overall classification precision of the vegetation inhibition method reaches 82.946 8% , while that of the
maximum likelihood classification reaches 76.364 3%. It shows that it is feasible to use the vegetation index to suppress the
vegetation information in the vegetation coverage area. Compared with the conventional classification method of maximum like-
lihood method, the vegetation inhibition method greatly improves the accuracy of interpretation.

Key words: vegetation-covered area; maximum likelihood method; vegetation inhibition method; principal component analysis;

lithologic classification; remote sensing.
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Fig.1 Regional geological sketch of experimental area
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Table 1 Principal component feature contribution of the veg-

etation indexes with soil factors

T PC1 PC2 PC3 PC4
PVI —0.559290  0.828 982  —0.000498  0.000 004

TSAVI 0.000 020 —0.000 100  —0.197 017  0.980 400
SAVI ~ —0.000 138  0.000 495 0.980 400  0.197 017
DVI —0.828 982 —0.559 280 0.000 166 —0.000 001
Bt —1.388 367  0.270 098 0.783 051  1.177 420
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Table 2 Principal component feature contribution of the vegetation indexes with not soil factors

F PC1 PC2 PC3 PC4 PC5 PC6 PC7
SRI 0.179 793 0.317 875 —0.443 380 —0.401495 —0.300 974 0.636 127 0.116 642
ARVI 0.271 234  —0.293 970 0.312 986  —0.474 883 0.628 784 0.313792  —0.150 674
NDWI 0.050 802 0.782 098 0.619 458  —0.044 821 0.001 918 —0.000 785 —0.000 072
RVI 0.892 539  —0.022 930 —0.011 750 0.446 689  —0.055993 0.006 585  —0.000 770
PSRI —0.084 350 0.388 712 —0.466 790 0.266 513 0.714 316 —0.027 097 0.204 650
SIPI 0.186 046 0.220 834 —0.321030 —0.362 953 —0.002182 —0.495718 —0.660 366
NDVI 0.230 590  —0.021 600 —0.025190  —0.457 147  —0.025571 —0.500 363 0.696 941
it 1.726 652 1.371 019 —0.335700 —1.028 097 0.960 298 —0.067 459 0.206 351
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Fig.2 The lithology classification sketch of maximum like-
lihood method about the ASTER data
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Fig.3 The lithology classification sketch of vegetation in-
hibition method about the ASTER data
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Fig.4 Lithologic recognition by the spectral features fit method
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Table 3 Lithology classification accuracy evaluation in the

study area

Class AR A % (99D KR YD
Dion! 77.87 87.19
2eyC 82.45 85.17
] 86.70 88.55
Dia! 78.78 72.27
N2b 83.73
Qp! 91.83 81.87
zaqyC 70.38 66.69
zxey] 67.83
zxmuny) 88.59 81.56
(o) Byy] 67.27
ISRENAE NN AL 82.946 8 76.364 3
Kappa &5 0.7339 0.7133
TR R ALK A oy ] ) A PERIT e KRR E R

Sy2%0E i % Ol 88.55% . W& T Bk B ik Y
86.70 %0 » 1Z A B T Hh AR TT EBERR 5 TS IR
T ERH— BT R A AL K A (zaey] ) F
AL BEAR B = B Z K AE R 5 (o Go) By ] D A R
TG e K AR AR 1Y 43 25 T W R 4 ) 02 67.83 %
67.27 %% » AR B 410 7] vk 10 K B8 43 3 7 ol 25 1k B
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