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Abstract: Tone features, morphological characteristics and geomorphological features in remote sensing images are
important when they are used to visually interpret fabrics. The study of appropriate image enhancement and processing
methods is the key to improving the efficiency of interpretation. In this paper, Tianlin-Daxin is selected as the study area
and faults are interpreted based on Landsat-7 ETM+ and ASTER GDEM data. Enhancement methods, such as false
color composite image, multiple principal component analysis and directional convolution enhancement are applied to
ETM+ images. As a result, tone features and morphological characteristics are highlighted. In addition, by extracting the
river system, slope of slope, etc. from ASTER GDEM, rich geomorphological data can be easily obtained. Finally, com-
bining with the fault information of interpretation identification, 227 fractures in NE and NW direction are interpreted.
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Table 1. Statistical information of bands

=1 BRESIHER

BBt RRFEEAE IR/NFEEAR Wi bRAEZE

Bl 224 6 67.5 8.65
B2 211 7 52.6 9.86
B3 244 7 46.1 13.70
B4 199 10 90.9 24.62
BS 227 11 70.1 23.99
B7 189 9 40.6 16.34

Table 2. Correlation coefficients between bands

® 2 BHBREEXF

B Bl B2 B3 B4 B5 B7
Bl 1 0.94 0.90 0.29 0.53 0.65
B2 1 0.95 0.43 0.71 0.78
B3 1 0.29 0.70 0.83
B4 1 0.72 0.47
B5 1 0.93
B7 1

(a) LA HTHY ETM+432

(b) RS ETM+432

Figure 1. Original ETM+432 image vs. ETM+432 image after fusion
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Table 3. Correlation coefficients between bands
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MR PCAI(1) PCAI(3) PCAIl(4) ETM+B6 ETM+B7/B5

PCAI(1) 1 1.980 —9.360 0.676 -0.192

PCAI(3) 1 8.900 0.082 0.001

PCA1(4) 1 —0.044 —0.198

ETM+B6 1 0.093

ETM+B7 1
/B5

Figure 2. False colour composite image of ETM+741
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Figure 3. The processing image with ratio operation ETM+B7/B5 compared with the original ETM+B7 image
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Figure 4. The PCA1(3) image compared with the PCA1(4) image
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Figure 5. Convolution enhancement of NE direction
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Table 4. Eigenvectors of bands

R4 SRBHEE

Es  PCA2(1)  PCA2(2) PCA2(3) PCA2(4) PCA2(5)

FRIEME 1516.428 38.457 10.956 4.407 0.005
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Figure 6. Multiple principal component analysis(PCA2(123)RGB)
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Figure 7. Geomorphology data extraction based on DEM data
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Figure 8. Faults extracted according to interpret identifies
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Figure 9. 1:200,000 scale geological map in Tianlin-Daxin area
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