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Abstract

Principal Component Analysis (PCA) was applied for regional geological mapping to a
multivariate data set of the Landsat TM data in the heavily vegetated and topographically rugged
Chungju area.

The multivariate data set selection was made by statistical analysis based on the magnitude of
regression of squares in multiple regression, and it includes R1/2/R3/4, R2/3, R5/7/R4/3,R1/2,
R3/4, R4/3, AND R4/5.

As a result of application of PCA, some of later principal components (in this study PC 3
and PC 5) are geologically more significant than earlier major components, PC 1 and PC 2 herein.

The earlier two major components which comprise 96% of the total information of the data
set, mainly represent reflectance of vegetation and topographic effects, while though the rest
represent 3% of the total information which statistically indicates the information unstable,
geological significance of PC3 and PC5 in this study implies that application of the technique
in more favorable areas should lead to much better results.
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Fig. 1. Regional Geological Setting of the Chungju Area
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Table 1. Landsat TMALAS] =9 sjated

Band 1 0.45 ~0.52 um
Band 2 0.52 ~0.60
Band 3 0.63 ~0.69
Band 4 0.76 ~0.90
Band 5 1.55 ~1.75
Band 6 10.4 ~12.5
Band 7 2.08 ~2.35

Boo] Fo o] 85 FTFR o Landsat‘ TM#AtE. = 4¥.2] RESTEC(Remote Sensing Tech-
nology Centre)dl4 =wialsl Ao g 1985w 104Y 179 Landsat -52 323+ Path 115 Row

49 TM <4 A4F=tgo] et
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o A 256 74 o] &},
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(RMS : Root Mean Square) 23}= 0.953}40] )
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Fuly) ek v == F A %“i}'ﬁ](%?ﬂi rgb Chromacity Picture : Gillespie et al.,
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Table 3. Results of Principal Component Analysis -

*** Correlation Matrix ***

R43 R12 R23 R34 ‘ R57/43 R4S R12/34

1.000 0.2618 0.6365 —-0.9096 0.7841 0.5326 0.9823
0.2618 1.0000 0.6672 —0.3506 0.0858 0.7401 0.4153
0.6365 0.6672 1.0000 —0.6300 0.2462 0.8316 0.7404
—-0.9096 —0.3506 —0.6300 : 1.0000 , - L 0.8361 0.5218 —0.9181
—0.7841 0.0858 —0.2462 0.8361 1.0000 0.1236 -0.7237
0.5326 0.7401 0.8316 -0.5218 —0.1236 1.0000 0.6332
0.9823 0.4153 © - 0.7404 —-0.9181 - -0.7737 0.6332 1.0000

*** Eigenvalues and Their Associated Percentages ***

Axis Eigenvalues Percentages Cumulative
1 1390.28 88.24 88.24
2 123.51 7.84 96.08
3 37.94 - 2.40 98.49

-4 15.82 - 1.00 .- 99.49
5 3.86 0.24 99.74
6 2.79 0.17 99.92
7 1.25 0.07 100.00

*** Eigenvectors ***

0.6362 —0.2675 0.3211 0.1940 0.2272 -0.1072 -0.5656
0.1030 0.8192 —0.1634 0.4732 —0.0875 0.0303. —0.2430
0.1489 0.3776 0.1831 —0.8135 —0.2437 —0.0067 —0.2832
—~0.4020 "~ 0.4070 0.8261 0.2089 ~0.1863 0.2672 —0.0599
—~0.1127 0.2299 0.3018 -0.3015 0.3733 —0.8096 0.2280
0.0650 0.2238 0.0871 —0.1664 0.7871 0.3086 0.1794
0.6193 0.0966 0.2360 0.0625 -0.2961 —0.0800 0.6731

Total variance = 1575.4758

).
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AR AasA, F AR Ao ¢Al oz 28 7k TE LA (Common variance) & =
o) 34 A 7 (Classification)®] 71548 =o Fr} ,

PCAEA A3} o3 AAA B 88.2 %% A sk A1 JE(PC 1)0]} 7.8 %9
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V%2 % 742w, R5/7/R4/3, R4/37} 0.2~ 0.4, R1/2/R3/4 2 R2/30] -0.2 ~-0.3
o2 e, A2 44 4FE A v ERY A= 8¢ 5 Ytk

28 PC 3 2 PC5+ £ X9 5w T ol A u[F(F 3%)S AXTowsy 5§
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