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Abstract : The purpose of this study is the investigation of applicability of LSMA(Linear Spectral
Mixture Analysis) on the geological uses with different radiometric and spatial types of sensor images
such as Terra ASTER and LANDSAT 7 ETM+. As for the actual application case, geologic mapping for
mineral exploration using ASTER and ETM+ at the Mongolian plateau region was carried out. After the
pre-processing such as the geometric corrections and calibration of radiance, 7 endmembers, as spectral

classes for geologic rock types, related to spectral signature deviation for the given application

determined by the pre-surveyed geological mapping information and the correlation matrix analysis,

was

and

total 20 images of ASTER and ETM+ were used to LSMA processing. As the results, fraction maps
showing individual mineral types in the study area are presented. It concluded that this approach based on
LSMA using ETM+ and ASTER is regarded as one of the effective schemes for geologic remote sensing.

Key Words : ASTER, LANDSAT 7 ETM+, Linear Spectral Mixture Analysis (LSMA), Geological

Mapping.
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Fig. 1. Typical continuous spectral reflectance curves for Sandstones, Granite, and Diorite,
and hypothetical linear spectral mixture curve with them.
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Fig. 2. General scheme for spectral mixture analysis classification(Huguenin et al., 1997).
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Fig. 3. Shaded relief topographic map of the study area covering the satellite images.
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Table 2. Statistics by radiance correction of the applied satellite images : ETM+ and ASTER.
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Mean value of digital numbers of 7 reference classes in this study.

Table 3. Statistics result of spectral mixture analysis of 7 He A0y 2 BE3ela fAlA3E elst] A
classes wih 20 bands gyl Y AZBAS dgsen AR
Endmembers Min | Max | Mean | Stdev JAAHRE E3) 724 FH2 8 EFHRE F535
Schist 1506 | -1.67 | -5.17 | 079 g
Granodiorite 096 | 9.11 | 2.89 | 046 o o s A
BL Granite 252 093 | 013 | 024 B 2Yee () FA5(Alwvim), (2) 4
Metavolcanics 060 | 599 | 158 | 024 A El Aok (Sedimentary rocks), (3) AELF
Tuff.Sandstone 290 | 000 | 089 | 023 (Diorite) (4) 3}749H(Granite) (5) QFateral X
Alluvium 018 | 609 | 184 | 026
ol nplolE ; 23 OH(T i
Limestone 065 | 045 | 000 | 007 % W (Metavolcanics) (6) 413 @ (Limestone)
F (1) 9 (Schist) 72 AR Zx S92
Off . - o] B4 & i AAstG T A
tsﬁ% 0]%6]—04 Zi%ﬁ}&’iﬁ}(’l‘able 3). -’1 S 74] %< Table 49’]’ Fig. 60“ '“ ]0}/\;\‘:}. ‘-_ 1‘_
LSMA 7]% 341% /\]Oﬂ %_8.5‘_} “‘/__]'7%]?_] "E‘%]' = g i_g] XE)‘E]_T: Fig. 734' 7EL°] Z]é]ln:_oﬂ/\i =
grol AR YoM AEP A AR gy g T AEEH AAME TR,
A Gt BE X}_ﬂMW Az FFFHLE A48 5 S Am
S A8sgon o Agde W] B ] ]
Z7F FAo) AL EA o} A HFHOE YA TR R BAHE 20WE9 TN

e o

o Hr oft rir

_0|L
39
)

qel Aol otk ¥4 Fexe

ARZAE Eol 959 AFw A4

o,
S
2
lo

(Radiance) B A& A A3 LANDSAT

ETM+(6¥RZ; 681 TIRWME A ¢])z ASTER

of

(149 E)L E3sle] 207 Wiz NESE T

[e} iy

BYAOTN WAE BB 5

£ glol LsMAA ] & &3tk
A ZYXLE Table 19149k o] & A+AY =
oA Eeld kg destd A FeoA AA w

&
=
kil
E
oldl we HEFES WAAE
7
)\o].
=
e

o H533 Aol

_?,]

o
A7) Fels AR A]delA 8 7 e Add

22 olgdel HY FFEFRYS AN

stglon ARz FEATZAE Ad9sty
A Gr 1 A AFHE Fig. 8ol AAStATH
5

A SaE U gAe 2E ALV X
7

A ABETE FE A9 ZAE Aot
LANDSAT 7 ETM+¢t ASTER Y3HEE

E¥shs A 20 WM F3 £ 2 AR

-378-

9 3z 2YAE vl FASIGOH, 7 99

~
AFde AAxs vus) £ 0 A8 A=



Applicarion of Linear Speciral Mixiure Analysis o Geological Thematic Mapping using LANDSAT 7 ETM+ and ASTER Satellite Imageries

(B)

©

®

L

Fig. 7. Sampling site for reference classes in the satellite images in this study: (A) Metavolcanic, (B) Schist, (C)
Granodiorite, (D) Limestone, (E) Biotite Granite, and (F) Alluvium.
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