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Extraction of bauxite alteration information from
remote sensing data based on independent component analysis
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Abstract: Iron cap formed from limonite is an important prospecting symbol of bauxite in the studied area. Based on the
feature analyses of geological, spectral and remote sensing images, independent component analysis (ICA) was used to
extract the alteration information of bauxite. The traditional methods of the principal component analysis (PCA) and ratio
were compared with ICA. The test results show that the extraction accuracies of ICA, PCA and ratio are 84.5%, 80.9%
and 79.4%, respectively. The lower the value of the first component of ICA is, the higher the degree of bauxite alteration
and the extraction accuracy are. The surface area of bauxite alteration extracted from IC1 is about 210.1 km2, and is
divided into three zones. It mainly distributes in the hill and slope where the elevation is higher than 250 m. There is little
bauxite in the flat zone with low elevation. The distribution of bauxite in this area is verified preliminarily, which
provides very effective instruction information for further exploration.
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Fig. 1 Location (a) and image features (b) of studied area
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Fig. 2 Flow chart of data processing and methods

2.1 WMIDEHTHE

JUTTEN FI HERAULT! T 1988 4F 25 Yk H Hi 37
S HTACA)IRES, AT ICA 44t T —AMFj R
AEIA, Uk ICA 2 MNEMEIR A5 5 AR 2t
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Table 1 Brief characteristic comparison between PCA and ICA
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Method  Type of signal Statistical property Treatment effect Relationship of components ~ Complexity
PCA Gaussian Second-order Non-related component Orthogonal Low
ICA Non-Gaussian High level Independent component Not necessarily orthogonal High
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Fig. 3 Photo of ore sample (a) and spectra curves of
bauxite (b)
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Fig. 4 Image (a) and topography (b) of bauxite

Legend - Extraction results of bauxite
zRiver
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Fig. 5 Comparison of gray images

derived from three information extraction
methods: (a) ALOS image; (b) IC1 image;
(c) PCA image; (d) Ratio image;
1 km (e) Extraction result
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Table 2

2012 4E3 f
TSI R, R
E:[1_|S1_S2|] X 100% (3)
|
X E WA S MR Sy 4RI

Ziih T GPS SR 8 ANEIBE, 45 R Wik 3 fr
Flo ICA. PCA FHLGAE SR A AR ) 7 28 M iy BIMICAK
Wl 84.5%- 80.9%F1 79.4%, 1] ICA J:AEiZ X (1)
BRI AR A BRI BT e I RCR, PCA IRZ,
Pkt 2, X5 3 AR IR B BRE i 2
— . B AP S5 R LK B ICA 5 —4r 5 IC1 1)
(R S o] 2 e w1 B =T = s 7
W 2 AR

3 ERREHE T

WS AL T AR TE L, |2 0 A AL B B A
FEME AN AT AR I FH AR R T 201
RERLA TR AR, X AR gle R,
2 AR R, I T A R ORI KR
B, ST UE R RR SRR, BT RER
IR0, 0 L 1R 2 A A8 D0 S R b T I IE ARG

Statistics of gray images derived from three information extraction methods

Method — X Standard deviation, o Threshold of extraction
Minimum Maximum Mean
ICA —5.49 5.88 0.05 1.00 1.05
PCA —54.29 54.54 —26.00 6.60 -19.4
Ratio 0.18 1.64 0.34 0.18 0.52
F3 3 MR SRR R AMNGAIE S R UL
Table 3 Comparison of field verification for three information extraction methods
. Area of ICA PCA Ratio
Number Location GPS/ha Area/ Matching Area/ Matching Area/ Matching
ha rate/% ha rate/% ha rate/%
1 W13.44°, N10.87° 320.9 276.6 86.2 400.2 75.3 402.8 74.5
2 W13.44°, N10.79° 14133 1633.8 84.4 16225 85.2 1 663.5 82.3
3 W13.48°, N10.97° 876.4 1117.4 72.5 661.7 75.5 1 108.6 73.5
4 W13.32°,N10.77° 768.5 936.8 78.1 971.4 73.6 584.8 76.1
5 W13.48°, N10.85° 247.8 279.3 87.3 201.7 81.4 284.0 85.4
6 W13.34°, N10.97° 1021.5 1197.2 82.8 872.4 85.4 1219.7 80.6
7 W13.45°, N10.76° 674.8 616.8 91.4 739.6 90.4 567.5 84.1
8 W13.27°, N10.82° 546.6 583.8 93.2 649.9 81.1 429.1 78.5
Mean 84.5 80.9 79.4
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Fig. 6 Spatial distribution of bauxite alteration derived form
remote sensing extraction: (a) Whole image; (b) Enlarged

image of thosen zone in Fig. 6(a)
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