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Figure 4. Flow chart of Spectral Mixture Analysis classification
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Age Symbol Lithology

Quaternary |Q4 Alluvium
D1-2nh Sedimentary rocks
Phaselll-D3h|Leucogranite, biotite granite

Devonian
Phase Il -D2h|Plagiogranite, bt-hb plagiogranite, granodiorite
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Ordovician |O-Scc Sil. bt-amph. schist

Cambrian  |E1hh tuffaceous sandstone and siltstone
NP3ck Limestone, dolomite, marble

Neoproterozoic
NP2c Andesite porphyry, andesite tuff (schistose metavolcanics)
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Figure 7. 2D plots of Spectral reflectance about several igneous,
sedimentary and metamorphic rocks.
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Table 2. Bands characteristics of Landsat ETM+ and Terra ASTER.

LANDSAT7 ETM+

TERRA ASTER

Sub- Spatial Quantization
system Band Spectral Band Spectral Resolution Level
No. Range(um) No. Range(um)
Band 1 | 0.45~0.52
Band 2 | 0.52~0.60 1 0.52~0.60
VNIR | Band 3 | 0.63~0.69 2 0.63~0.69 15m 8 bits
3N | 0.78~0.86
Band 4 | 0.76~0.90
3B | 0.78~0.86
Band 5 | 1.55~1.75 4 1.60~1.70
5 2.145~2.185
6 2.185~2.225
SWIR | Band 7 | 2.08~2.35 30m 8 bits
7 2.235~2.285
8 2.295~2.365
9 2.360~2.430
10 8.125~8.475
1 8.475~8.825
TIR 12 8.925~9.275 90m 12 bits
13 10.25~10.95
Band 6 | 10.4~125
14 10.95~11.65
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Figure 8. Swath and size comparison of ETM+ and ASTER images (survey area).
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Figure 9. ASTER (a) and Landsat ETM+ (b) color composite
image of study area (RGB Band ocomposition are B3, B2 and
B1 respectively.)
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Table 3. Statistics information of Landsat ETM+ and Terra ASTER (Raw

data).

LANDSAT7 ETM+(02/9/11) TERRA ASTER(02/9/11)
Band | Range(zm) | Min | Max | Mean Stdev | Band | Range(um) | Min | Max | Mean | Stdev
1 1045~052] 30 | 162 61.03 6.808
2 1052~060| 19 | 161 60.27 9.468 1 052~0.60 13 110 4008 | 5%
3 1063~069| 15 | 191 7391 14.07 2 0.63~0.69 11 122 4665 | 8.37
4 1076~090 8 | 13 | 6149 12.36 3N | 0.78~0.86 15 142 64.02 | 11.78
5 |155~17 0 | 164 | 848 1784 4 1.60~1.70 18 135 77189 | 13.83
5 [2145~2185| 2 114 7983 | 11.87
6 [218~2225| 24 127 83.38 | 1365
7 1208~23 0 | 133 7491 1563
T 1223H~2285| 24 115 7641 | 13.20
8 [229%~2365| 21 126 7831 | 14.78
9 12360~2430| 28 126 8319 | 1450
10 |8125~8475| &2 | 1718 | 1281.37 | 91.60
11 |8475~882%| 913 | 1779 | 1341.06 | 93755
12 |8925~9275| 983 | 1820 | 139751 | 94.13
13 11025~1095| 1223 | 2171 | 171838 | 101.56
6 [104~125| 101 | 171 | 13880 792
14 11095~11.65| 1321 | 2233 | 1809.82 | 99.56
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Table 4. Covariance and Correlation Matrix of ASTER

and ETM+

raw data

Correl.

Cov.

ASTER

B2

B3

B5

B7

B8

B10

B11

B12

B13

B14

B1

B2

B5

B6

35.56

48.24

62.08

62.91

54.10

61.34

67.62

47.06

28.55

3375

86.55

84.94

3742

53.11

82.18

8.33

0.966

70.10

93.81

96.29

79.67

R.34

53.83

25.29

37.14

104.86

9.20

49.24

7350

125.18

10.19

0.884

0.951

138.76

145.54

116.19

37.04

3.02

-30.62

-14.93

36.53

22.21

61.62

9543

186.21

588

Bt
B2
B3
B4

0.763

0.832

0.8%4

191.19

156.75

76.79

67.63

25,67

4258

107.19

83.62

63.60

101.43

234.61

9.95

B5

0.765

0.802

0.831

0.955

140.79

73.33

36.69

40.12

125.99

112.83

56.46

87.02

191.73

B6

0.755

0.801

0.850

0.958

0.987

77.25

66.19

2243

33.38

107.73

90.41

63.88

98.76

221.24

9.62

AST

B7

0.779

0.835

0.881

0.968

0979

1
1
153.41
1
1

74.34

40.16

-6.13

6.24

89.24

74.19

63.28

99.02

217.11

790

0.767

0.829

0.883

0.960

0971

0.993

16.61

-36.06

-21.93

66.43

4942

69.21

108.99

240.85

6.46

0.737

0.7%4

0.861

0.944

0.962

0.982

21027

-24.75

-80.35

-64.57

-3.79

-19.73

65.50

102.42

230.46

1.05

0.086

0.070

0.003

0.053

0.067

0.033

-0.019

8390.5

85339

8546.6

9046.8

8311.20

86.02

112,51

211.68

621.84

0.051

0.032

-0.04

0.020

0.033

-0.005

-0.059

0.994

87894

87785

9279.4

9025.7

66.57

82.57

161.17

636.16

0.060

0.047

-0.01

0.033

0.036

0.005

-0.047

0.991

0.995

8861.1

92276

8965.0

69.96

91.58

183.11

631.58

0.143

0.123

0.031

0.076

0.105

0.067

-0.003

0972

0975

0.965

10314.

10082.

135.11

181.58

279.66

704.88

0.143

0.119

0.019

0.061

0.096

0.056

-0.014

0.966

0.967

0.957

0.997

911.9

134.86

177.81

247.19

689.94

0915

0.858

0.763

0.671

0694

0.699

0.659

0.137

0.104

0.108

0.194

0.198

47.00

62.36

88.79

1273

0.941

0.927

0.856

0.775

0.775

0.792

0.746

0.130

0.093

0.103

0.189

0.189

0.961

89.62

140.08

16.87

0917

0.949

0911

0.832

0.803

0.838

0.793

0.114

0.075

0.090

0.169

0.164

0.902

0974

221.86

22.52

ETM

0.838

0.907

0.956

0.8%4

0.828

0.880

0.858

0.052

0013

0.037

0.079

0.066

0.7%4

0.891

205.30

11.27

0.772

0.838

0.886

0.951

0.906

0.922

0.891

0.130

0.096

0.109

0.154

0.139

0.726

0.829

318.37

26.83

0.795

0.834

0.844

0916

0.936

0.935

0.906

0.165

0.130

0.135

0.207

0.198

0.769

0.853

0.963

29.48

0.176

0.154

0.063

0.091

0.1

0.076

0.009

0.857

0.857

0.847

0.877

0.875

0.235

0.225

0.190

62.70
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Table 5. Covariance

and Correlation Matrix of ASTER

and ETM+

Radiance calibration data

Correl.

Cov.

ASTER

ETM+

Bt

B2

B3

B5

B6

B7

B8

B9

B10

B11

B12

B13

B14

B1

B2

B3

B5

B7

100.9

114.9

90.24

23.11

6.350

6.478

6.173

4751

3412

0.483

0.267

0318

0.765

0.687

71.96

104.81

118,61

98.48

25.83

8.066

0.966

140.1

114.4

29.68

7.846

8.091

7.800

6.050

4334

0.448

0.169

0276

0.764

0.659

79.51

121.86

14475

125.75

33.04

9.985

0.884

0.952

103.1

27.35

6.985

7378

7.064

5.536

4.039

-0.043

-0.291

-0.143

0.116

0.042

60.84

96.75

119.65

113.79

30.02

8.703

Bt
B2
B3
B4

0.764

0.832

0.8%4

9.074

2.380

2.466

2.303

1.786

1.313

0.083

0.019

0.043

0.114

0.078

16.23

26.56

33.08

32.19

9.753

2.857

B5

0.764

0.802

0.832

0.956

0.684

0.697

0.639

0.495

0.367

0.030

0013

0014

0.045

0.037

4611

7.288

8.754

8.182

2.551

0.802

B6

0.755

0.800

0.851

0.959

0.987

0.729

0.663

0517

0.386

0.023

0.004

0.009

0.033

0.025

4.683

7426

9.019

8659

2.644

0.824

AST

B7

0.779

0.835

0.882

0.969

0979

0.984

0.623

0.483

0.358

0.012

-0.006

-0.001

0.026

0.019

4.440

7125

8.737

8314

2482

0.766

0.766

0.828

0.883

0.961

0971

0.982

0.993

0.381

0.281

0.002

-0.013

-0.009

0.012

0.008

3.387

5411

6.756

6.497

0.593

0.736

0.793

0.862

0.944

0.963

0.980

0.982

0.988

0213

-0.008

-0.020

-0.016

-0.003

-0.006

2443

3919

4833

4737

1.402

0433

0.076

0.060

-0.007

0.044

0.058

0.043

0.025

0.004

-0.026

0.397

0.398

0.388

0.354

0.317

0.689

0.921

0932

0.381

0271

0.105

0.042

0.023

-0.045

0.010

0.024

0.008

-0.013

-0.034

-0.067

0.994

0404

0392

0.358

0.320

0.525

0.663

0613

0.086

0.201

0.084

0.051

0.038

-0.023

0.023

0.027

0.017

-0.003

-0.024

-0.055

0.991

0.995

0.385

0.346

0.309

0.537

0.717

0.724

0.260

0.223

0.084

0.132

0.112

0.020

0.066

0.094

0.067

0.057

0.035

-0.011

0972

0975

0.965

0.334

0.300

0.896

1232

1.270

0.529

0.297

0.121

0.131

0.107

0.008

0.050

0.085

0.055

0.047

0.024

-0.023

0.966

0.967

0.957

0.997

0271

0.820

1.106

111

0.396

0.240

0.105

0.882

0.827

0.738

0.664

0.687

0675

0.693

0.676

0.652

0.135

0.102

0.107

0.191

0.19%4

65.93

89.89

97.70

77.89

20.311

6.540

0.907

0.895

0.828

0.766

0.766

0.756

0.785

0771

0.738

0.127

0.091

0.101

0.185

0.185

0.962

132.32

1494

1236

32.84

10.27

ETM

0.886

0.917

0.884

0.824

0.7%4

0.792

0.831

0.821

0.786

011

0.072

0.088

0.165

0.160

0.903

0975

1776

1525

40.52

12.30

0.814

0.882

0.931

0.887

0.822

0.842

0.875

0.874

0.852

0.050

0.011

0.035

0.076

0.063

0.797

0.892

0.950

145.0

38.55

11.15

0.748

0813

0.861

0.943

0.898

0.901

0916

0.907

0.884

0.125

0.092

0.105

0.149

0.134

0.728

0.831

0.885

0932

11.800

3.461

0.768

0.807

0.820

0.907

0.928

0923

0.928

0.920

0.898

0.160

0.126

0.130

0.201

0.192

0.771

0.854

0.883

0.886

0.964

1.093
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Table 6. Calculated Unit Conversion Coefficients of ASTER data.

Band No. Coefficient (W/(m2+sr+um)/DN)
High gain Normal Gain Low Gain 1 Low gain 2

1 0.676 1.688 2.25
2 0.708 1.415 1.89

N/A
3N 0.423 0.862 1.15
3B 0.423 0.862 1.15
4 0.1087 0.2174 0.290 0.290
5 0.0348 0.0696 0.0925 0.409
6 0.0313 0.0625 0.0830 0.390
7 0.0299 0.0597 0.0795 0.332
8 0.0209 0.0417 0.0556 0.245
9 0.0159 0.0318 0.0424 0.265
10 6.822 x 10-3
11 6.780 x 10-3
12 N/A 6.590 x 10-3 N/A N/A
13 5.693 x 10-3
14 5225 x 10-3
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Alglo] glem, @9l ez gl

Table 7. Statistics of reflectance correction ETM+ data (excluding Band6=TIR)

Band Min Max Mean Stdev
1 0.0640 0.4195 0.1475 0.0184
2 0.0375 0.4564 0.1592 0.0279
3 0.0237 0.5031 0.1841 0.0383
4 0.0072 0.5356 0.2296 0.0515
5 0 0.5970 0.2974 0.0677
7 0 0.4703 0.2547 0.0581

Table 8. Statistics information of Landsat ETM+ and Terra ASTER (Radiance

correction).
LANDSAT7 ETM+ (02/9/11) TERRA ASTER (02/9/11)
Band | Range(m | Min | Max | Mean | Stdev | Band| Range(um) Min | Max | Mean | Stdev
1 1045~052| 2563 | 18224 | 6467 | 812
2 1052~060| 1324 [ 18685 | 6529 | 1150 | 1 052~060 | 2026 |18399| 6596 | 10.07
3 1063~069| 426 | 17352 6371 | 1333 | 2 063~069 | 1415 |171.21| 6460 | 11.85
4 1076~0901 0 |12471 | 5350 | 1204 | 3N 0.78~08 | 1207 |121.54| 5432 | 1015
5 |155~17 0 |31.050| 1503 | 343 4 1.60~1.70 370 {2913 | 1672 | 300
5 2145~218 | 1.8 | 78 | 549 0.83
6 2185~2225 | 144 | 78 | 515 0.85
7 1208~235| 0O 844 | 45 | 105
7 2.236~228 | 137 | 681 | 450 0.79
8 2.295~2365 | 083 | 521 | 322 062
9 2.360~2430 | 086 | 398 | 261 0.46
10 | 8125~847 | 593 | 11.82 | 88l 063
11 | 8475~88% | 618 [ 1206 9.09 0.64
12 | 892%6~9275 | 647 | 119 | 920 062
13 1025~109% | 696 | 123 | 978 0.58
6 [104~125| - - - -
14 | 1095~1165 | 690 | 11.66 | 945 052

_33_




A3 A= AA

B ooAgo] BEXe AAFAE FAAS B3 FEAYA FAAA gpetolt),
Endmember A4 34L& 34 ZAFE 1:50,0004] & Lol A A2 ol A &+

A¥= AL Auste] ol FEPF FAsn AAnA @l

Table 2= & ATFA oA &ld M-S De3hgh A W =4, o7

>
2
>
i
rlr
oo
=
lo
B
X
(.
Ho
ofy
Me
ot
%
1
Ho
>~
Rl
oX,
o
Jot
r o
ot
ol
&
o,
r o)
ox
o
a2
rlo

23 ZY 2= (1) 22 ZAlluvium), (2) A4 54 (Sedimentary

rocks), (3) A &F(Diorite) (4) 34 9HGranite) (5) orabeld $-3] ¢t

NE

Wk F (Metavolcanics) (6) 2 3] ¢ (Limestone) & (7) % (Schist) 72 4%
sttt Eel o] AR 7] AAAA HololE T3 Figure 1294 2]
HAAAS At 2 Fd29 EAZS Table 103 Figure 113}
o] eyt

_34_



150

—m— Schist_Mean
Tuft.Sandstone_Mean
130 M Alluvium_Mean
—¥— Bt_Granite_Mean
w —&— Metavolcanics_Mean
= 10 [\ —— Granodiorite_Mean
; —=— [imestone_Mean
0 o«
70
50

AST AST AST AST AST AST AST AST AST ETM ETM ETM ETM ETM ETM ETM
B1 B2 B3 B4 B5 B6 B7 B8 B9 Bl B2 B3 B4 B5 B6 B7

Sensor & No.of Band

Figure 10. Distribution of Digital Number Mean Value for 7 Reference Classes
using raw data.
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using 20bands of radiance calibration data.
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Figure 13. Landscape photo of survey area, Mongolia.

_37_



Table 9. Statistics of Reference Spectral about 7 Endmembers (Raw data).

Class Schist Tuff.Sandstone Alluvium Bt_Granite
Band Min| Max| Mean |Stdev | Min| Max | Mean | Stdev | Min| Max | Mean |Stdev | Min | Max | Mean | Stdev
AST Bl 35] 43] 3913 | 154 | 40| 49 | 46.14 | 148 | 38| 42 | 4022 | 061 | 40 | 46 | 4288 | 1.12
AST B2 38| 50| 4477 | 206 | 45| 54 | 51.02 | 1.71 | 44| 48 | 4535 | 0.75 | 48 | 57 | 5296 | 1.64
AST B3 52| 67| 59.27 | 258 | 59| 67 | 6383 | 1.82 | 54| 61 | 57.04 | 097 | 65 | 76 71.00 | 2.21
AST B4 74| 8| 8024 | 231 | 81| 87 | 8418 | 1.39 | 60| 63 | 6118 | 0.70 | 87 | 94 | 9049 | 1.69
AST B5 80| 8| 8392 | 166 | 82| 89 | 825 | 154 | 61| 66 | 6299 | 0.83 | 79 | 88 | 8410 | 1.60
AST B6 83| 94| 8818 | 223 | 84| 93 | 89.72 | 195 | 60| 65 | 6254 | 091 | 8 | 91 8558 | 2.11
AST B7 75| 8| 7930 | 250 | 68| 75 | 7234 | 151 | 57| 62 | 60.10 | 0.98 | 77 | 87 | 8229 | 1.84
AST B8 76| 8| 81.82 | 271 | 68| 75 | 7231 | 162 | 56| 61 | 5869 | 0.89 | 79 | 89 | 8367 | 2.23
AST B9 80| 93| 86.30 | 257 | 75| 83 | 7961 | 1.67 | 60| 64 | 6171 | 0.81 | 81 92 | 86.06 | 2.25
ETM Bl 56| 64| 5992 | 1.57 | 67| 75 | 7038 | 128 | 61| 67 | 6394 | 098 | 58 | 66 | 6284 | 1.44
ETM B2 | 54| 65| 59.28 | 228 | 67| 74 | 6985 | 151 | 58| 63 | 6041 | 0.82 | 62 | 70 | 6584 | 1.71
ETM B3 | 64| 79| 71.04 | 321 | 77| 88 | 8181 | 225 | 69| 76 | 71.88 | 1.15 | 79 | 92 | 8547 | 2.78
ETM B4 | 51| 63| 5692 | 251 | 58| 64 | 61.20 | 1.49 | 53| 57 | 5444 | 0.78 | 64 | 75 | 69.71 | 2.36
ETM B5 | 76| 99| 8843 | 489 | 93| 103 | 9787 | 218 | 63| 70 | 6652 | 1.08 | 94 | 107 | 101.29 | 3.08
ETM B7 | 72| 90| 80.70 | 437 | 81| 90 | 8.21 | 194 | 55| 62 | 5865 | 1.23 | 75 | 88 | 8236 | 294
ETM B6 | 140| 147| 14194 | 1.78 | 146| 151 | 148.38 | 1.21 | 147| 151 | 14899 | 0.64 | 138 | 146 | 14150 | 1.64
AST BI0 |1303 1371]1318.17 | 13.96 | 1396 1448 | 1425.37| 16.05 | 1365 1395 [1380.67 | 7.69 | 1224 | 1329 | 1262.01 | 22.16
AST BI1 | 136§ 1426 1386.62 | 13.00 | 1454 1518 | 1489.42| 19.41 | 1427 1460 [1445.05| 6.69 | 1277 | 1374 | 1315.18 | 22.69
AST BI12 | 1404 1474 1425.69 | 12.99 | 1513 1569 | 1545.51 | 17.11 | 1486 1520 [1506.08| 6.50 | 1327 | 1435 | 1369.95 | 23.50
AST BI3 | 1753 1832/1779.70 | 15.54 | 1801 1866 | 1842.34| 17.44 | 1833 1866 [1852.10| 5.43 | 1684 | 1780 | 1716.83 | 20.26
AST Bl4 | 1849 19321873.03 | 16.55 | 1894 1955 [1933.28| 16.11 | 1929 1963 [1947.60| 6.45 | 1778 | 1863 | 1807.08 | 18.34
Class Metavolcanics Granodiorite Limestone
Band Min| Max| Mean | Stdev | Min| Max | Mean | Stdev | Min| Max | Mean |Stdev
AST Bl 33| 38| 3476 | 1.35 | 43| 47 | 4473 | 075 | 45| 50 | 4756 | 1.11
AST B2 34| 41| 36,78 | 1.81 | 50| 55 | 5219 | 0.82 | 51| 58 | 5518 | 1.51
AST B3 44| 55| 4811 | 236 | 66| 72 | 6895 | 125 | 68| 78 | 7271 | 2.21
AST B4 61| 66| 6291 | 147 | 82| 83 | 881 | 148 | 85| 90 | 87.80 | 1.54
AST B5 71| 78| 7404 | 211 | 80| 88 | 8365 | 155 | 84| 88 | 8646 | 1.11
AST B6 70| 78| 7396 | 230 | 84| 92 | 8645 | 147 | 8| 95 | 91.59 | 1.92
AST B7 60| 66| 6227 | 1.57 | 77| 83 | 80.14 | 1.08 | 75| 81 | 7855 | 1.32
AST B8 57| 63| 5931 | 149 | 77| 84 | 7966 | 118 | 77| 83 | 8057 | 1.33
AST B9 66| 72| 6880 | 1.53 | 84| 91 | 8628 | 1.06 | 83| 87 | 84.80 | 1.11
ETM Bl 54| 59| 5642 | 164 | 66| 70 | 6760 | 1.13 | 69| 73 | 71.09 | 0.88
ETM B2 | 50| 58| 53.07 | 191 | 66| 70 | 68.03 | 0.89 | 69| 75 | 7197 | 143
ETM B3 | 53| 64| 5824 | 289 | 81| 8 | 83.71 | 1.40 | 83| 92 | 8852 | 2.23
ETM B4 | 42| 51| 4584 | 265 | 66| 70 | 6715 | 1.03 | 67| 75 | 72.02 | 2.09
ETM B5 | 60| 74| 6747 | 340 | 88| 98 | 9141 | 1.97 | 94| 105 | 99.84 | 2.69
ETM B7 | 58| 70| 6358 | 352 | 75| 83 | 7810 | 1.71 | 80| 89 | 84.14 | 2.05
ETM B6 | 142| 149| 14589 | 1.80 | 140| 148 | 142.88 | 1.33 | 143| 147 | 145.15 | 0.80
AST BI10 | 1359 13921383.76 | 11.56 | 129§ 1381 |1327.65| 13.68 | 136§ 1428 | 1407.76 | 17.72
AST BI1 |1417 1462 1452.27 | 12.73 | 1359 1448 | 1383.00| 15.22 | 143§ 1491 |1480.01 | 16.75
AST B2 | 1467 1516 1502.98 | 12.91 | 1414 1500 | 1440.16 | 13.89 | 1493 1555 | 1540.52 | 18.64
AST BI3 | 1766 1809 1797.98 | 9.95 | 1722 1807 |1747.33| 14.68 | 179§ 1852 |1837.61 | 15.83
AST Bl4 | 1865 1901)1893.91 | 9.07 | 1809 1896 | 1835.06| 13.70 | 188() 1925 [1911.82| 14.57
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(a)

e

Figure 14. Results of Spectral Mixture Analysis using 21bands of ASTER
and ETM+ raw data (a)Alluvium, (b)Biotite granite, (c)Granodiorite,
(d)Limestone, (e)Metavolcanics, (f)Schist, (g)Tuff. Sandstone and (h)

RMSE images.
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(e) )
(g) & (h)

&

ults of Spectral Mixture Analysis using 20bands of ASTER

Figure 15. Res
and ETM+ Radiance data [(@Alluvium, (b)Biotite  granite,
(c)Granodiorite, (d)Limestone, (e)Metavolcanics, (f)Schist, (g)Tuff.
Sandstone and (h) RMSE imagesl].
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Table 10. The results of endmember statistics by SMA using 21bands raw

data.

Endmembers Min Max Mean Stdev
Schist -2.950081 3.917780 0.169699 0.515688
Granodiorite -4.778196 9.780409 0.382208 0.796362
Bt_Granite -7.650028 4.069770 0.371888 0.549051
Metavolcanics -10.291750 3.974779 0.321139 0.729279
Tuff.Sandstone -6.377600 3.480634 -0.376152 0.519249
Alluvium -1.868434 6.528968 -0.015392 0.453953
Limestone -3.948851 2.853886 0.139111 0.510700
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Figure 16. Histogram of endmember distribution by SMA
using 21bands raw data
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Table 11. The results of endmember statistics by SMA using 20bands
Radiance correction data.

Figure 17. Histogram of endmember distribution by SMA

_43_

using 20bands Radiance correction data

Endmembers Min Max Mean Stdev
Schist -15.066405 -1.674786 -5.171836 0.797992
Granodiorite 0.961942 9.113743 2.894523 0.463161
Bt_Granite -2.529817 0.938286 -0.139304 0.240339
Metavolcanics 0.607931 5.993739 1.585612 0.242972
Tuff.Sandstone -2.908581 -0.002971 -0.896230 0.235735
Alluvium 0.183996 6.094142 1.840920 0.266395
Limestone -0.658062 0.451169 -0.032058 0.075245
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ABSTRACT

Application of Spectral Mixture Analysis Method to
Geological Mapping with Multi—sensor Satellite Imageries

Kim, Seung-Tae

Major in Spatial information analysis

Dept. of Computer new technology

Graduate School of Computer new technology

Hansung University

Motivation of this study is based on these two aspects: geologic
uses of ASTER and application scheme of Spectral Mixture Analysis.
This study aims at geologic mapping for mineral exploration using
TERRA ASTER and LANDSAT 7 ETM+ at the Mongolian plateau
region by SMA. After basic pre-processing such as the normalization,
geometric corrections and calibration of radiance or reflectance, related
to endmembers selection and spectral signature deviation, both methods
using pre-surveyed geologic mapping information and using PCA
(Principal component analysis) are performed and compared on a given
task.

Based on these schemes, SMA is performed using LANDSAT 7
ETM+ and TERRA ASTER image. As the results, fraction map
showing geologic rock types are enough to meet purposes such as
geologic mapping and mineral potential mapping in the case of both
uses of these different types of remotely sensed images. It concluded
that this approach based on SMA with LANDSAT and ASTER is

regarded as one of effective schemes for geologic remote sensing.
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