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The conventional Maximum Likelihood Classification method cannot detect the material
of interest smaller than a pixel especially when using with medium-resolution Landsat TM-5
image. Ground surveying, digital photogrammetry, or high-resolution imagery may be applied.
However, such alternatives inherit the limitations of time frame, techniques, complicated method
of processing, respectively, and too costly.

Subpixel processing technique can be used to solve the above problems when
detecting material of interest smaller than pixel size where mixed pixels exist in multispectral
images. The main objective of this study is to apply the method of subpixel processing using
commercial software and to assess its accuracy when compared to Maximum Likelihood
Classification method, as well as to utilise medium-resolution satellite imagery efficiently.
Level 1 simulated image with 7 bands and 9 classes had then been produced from LANDSAT
5-TM DN statistics by random number sampling and the linear spectral unmixing approach had
been used to produce images with.coarser.resolution images, level 2 and 3 simulated images.

The study found that the potential of the software in accurately classifying the simulated
images compared with the simulated data was not satisfactory. Level 1 simulated image gave
67% of presence, had a 24% omission error and 51% commission error. Level 2 simulated
image gave a 26% presence, had a 60% omission error and 10% commission error. Level 3
simulated image gave a 3% presence, had a 90% omission error and 3% commission error.
Water shown the highest rate of detectable whereas mangroves resulted in the lowest rate.

High proportion of mixed material has higher accuracy than the low proportion.
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100% #Wug Longleaf 50 20 17 45 22 7
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4. adeyaniNadeeedngie 9 Ustinnainileridy wy Tools, Data

Analysis, Number Generation lssansiuasdniingns Microsoft Excel A4n 1w 3.8 waz 3.9
1 dl I dl d' 2 %’/ d’ Y o

anAede Ly ANDENILENIRTgIE Aidsumnliluduneni 3.3.2 Wanwmuznimnszany
fadunuuduldenfglezdlendn  wastiunnuiludeyaaesusazingusazuiindeya mnx
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F1979% 3.1 AMuauRanInai1saasusiarnguilssnndngdnedeaindayasiacing

nanLlsvinnaesdng dayasiant e (AANIN) i@gaﬁﬁw (aAnW) Anilusanay
1. thusrNgaguay 76 34,528 36
2. e uazundn 99 27,862 29
3.1 571 6,361 7
4. DULAZ LTI 46 6,244 6
5. MuiinRnsLgnade 75 6,900 7
6. thaneiau 80 5,321 6
7. ‘1)11&@\113’1 41 2,051 2
8. WIfje / Wnae 51 2,593 3
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nguUsznNaaedng fayasatng (qaniw)  deyanaing (aanw) Anflufeaas
9. NN 59 4,140 4
794 1,098 96,000 100

i 3.9 mylunasa¥iarn DN nguilszinmuas RTAguaYE deIAAN1 A1U9U 34,528

qanInAnearidl Random Number Generation

5. naBeuifieudefe wazAdeuuuninsgiy deya DN eangs
dssinndngia 9 tszinm sendnenimanadiian LANDSAT 5 TM fiudasa DN Nainesaens

nsgusaet SeA IndiAasiunnn A liuaneFaumanlumnnged 3.2



F19797 3.2 WRaLWEUANATEA DN dngusiazissinnsendns DN 28940 1WA e

LANDSAT 5 TM Path 71 128 Row 71 51 fill DN fia319s0ea5gusoia

ANANTEN  ANeIA8d AMNANTEN  AINeIABd

Band Mean Sigma  Mean  Sigma  Band Mean Sigma Mean Sigma

Class 1 UuarilAgumu Class2  yjamruazuidg
1 78.61 2.21 78.59 2.22 1 81.40 2.60 81.41 2.60
2 31.43 1.12 31.42 1.12 2 35.10 1.96 35.10 1.97
3 30.54 1.98 30.54 1.98 g 32.94 3.19 32.91 3.20
4 76.83 5.63 76.82 5.66 4 o488 5.33 95.86 522
5 65.99 6.86 65.98 6.80 5 73.46 4.97 73.48 4.84
6 115.05 142  115.04 1.43 6 114.20 0.65 114.20 0.66
7 24.83 3.00 24.82 2.93 7 27.61 2.77 27.58 2.78
Class3 Class4  ouuuasiufing
1 88.88 2.56 88.86 2.54 1 100.61 5.62 100.85 5.64
2 34.39 1.40 34.40 1.39 2 44.20 3.02 44.31 2.96
3 32.25 2.15 32.24 2.16 3 o 18 5.66 57.17 5.68
4 13.60 0.82 13.89 0.82 = 64.50 4.63 64.43 4.64
5 10.20 1.27 10.22 1.27 5 93.98 12.47 93.73 12.37
6 113.00 1.05 113.00 1.02 6 120.24 1.04 120.25 1.02
7 5.62 1.18 5.65 1.20 7 49.96 8.65 50.02 8.83
Class 5 ﬁuﬁﬁﬁmiﬂqn@?m Class6  ihaneiau
1 107.76  17.75 107.65 16.87 1 73.81 1.65 73.84 1.64
2 5195 12.66 51.72 11.77 2 26.68 1.08 26.69 1.09
3 71.07 2141 70.07  20.54 3 22.66 1.27 22.67 1.30
4 80.64 9.22 80.56 8.94 4 72.46 9.86 72.34 9.18
5 138.32  26.01 137.97  25.50 5 32.79 4.15 32.69 4.15
6 119.07 3.02 119.07 3.03 6 113.75 0.63 113.77 0.62
7 72.84  20.59 72.89 19.56 4 10.53 2.17 10.59 2.19
Class 7 uumi%m Class 8 uﬂﬁ:\i / wnnae
1 77.44 1.87 7741 1.87 1 80.14 2.90 80.13 2.90
2 29.15 1.01 29.16 1.01 2 29.75 1.57 29.71 1.59
3 30.63 1.41 30.64 1.43 3 30.10 2.36 30.07 2.33
4 57.12 3.83 57.12 3.85 4 20.88 8.35 20.58 7.06
5 58.12 6.06 58.13 5.98 5 20.73 15.12 21.22 12.56
6 115.46 257 11542 2.56 6 113.75 2.08 113.73 2.06
7 22.90 2.27 22.90 2.28 7 9.59 6.80 9.63 5.79




Muanafien  2Imenaed
Band Mean Sigma  Mean  Sigma
Class 9  #19n131
1 76.07 2.50 76.07 2.51
2 27.61 130 2764 1.30
3 24.42 1.12 24.43 1.11
4 80.22 2.77 80.23 2.83
5 81.68 4.90 81.66 4.89
6 116.20 091 116.22 0.90
7 27.27 2.57 27.30 2.59

i v
F19799 3.3 ArANuLstlaaudan 289 DN dRg7e 9 tszinnaesnwenolias

LANDSAT TM Path 71 128 Row 71 51

Layer 1 2 ) 4 5 6 7
Class 1 thuazitagua

1 4.882 1.320 1.842 -1.828 5.035 0.994 2.278

2 1.320 1.262 1.363 0.542 3.592 0.497 1.622

3 1.842 1.363 3.905 -1.840 7.154 1.691 4.227

Layer 1 2 3 4 5 6 7

4 -1.828 0.542 -1.840 31.744 11.784 0.609 2.290

5 5.035 3.592 7.154 11.784 47.106 6.827 17.131

6 0.994 0.497 1.691 0.609 6.827 2.024 3.209

7 2.278 1.622 4.227 2.290 17.131 3.209 8.970
Class 2 yauruazundg

1 6.753 3.479 6.229 3.508 7.784 0.316 4.783

2 3.479 3.847 5.271 4.650 5.158 0.183 3.448

3 6.229 5.271 10.160 4.414 10.079 0.165 6.660

4 3.508 4.650 4.414 28.434 12.349 0.647 4.707

5 7.784 5.158 10.079 12.349 24679 0.642 11.518

6 0.316 0.183 0.165 0.647 0.642 0.428 0.284

7 4.783 3.448 6.660 4.707 11.518 0.284 7.649

30
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LANDSAT5 TM Path #1 128 Row 1 51

99 ﬂﬁ‘%LﬂVl‘ﬂ'ﬂﬂﬂ’]Wﬂ’nLﬁm\l

Layer 1 2 3 4 5 6 7
Class 3 ‘fi’]
1 6.566 2.045 2.391 0.552 -0.022 1.280 0.221
2 2.045 1.947 1.832 0.461 0.019 0.258 0.041
3 2.391 1.832 4.628 0.954 0.179 0.303 0.178
4 0.552 0.461 0.954 0.669 0.126 -0.186 0.084
5 -0.022 0.019 OF79 0.126 1.616 -0.066 0.149
6 1.280 0.258 0.303 -0.186 -0.066 1.093 0.063
7 0.221 0.041 0.178 0.084 0.149 0.063 1.386
Class 4 QUULATLAGNS
1 31.532 15.456 26.861 0.844 18.969 2.362 21.338
2 15.456 9.139 15.792 1.589 11.871 1.086 12.942
3 26.861 15.792 32.043 4.300 31.826 2.163 26.140
4 0.844 1.589 4.300 21.456 37.856 1.211 27.133
5 18.969 11.871 31.826 37.856 155.4 3.183 97.332
6 2.362 1.086 2.163 1.211 3.183 1.075 2.322
7 21.338 12.942 26.140 27.133 97.332 2.322 74.887
Class 5 Wit lgnaie
1 314.969 219.879 364.989 117.439 234.564 -23.903 269.731
2 219.879 160.213 268.652 81.535 1e4.977 -17.713 198.235
3 364.989 268.652 458.333 133.497 302.100 -28.369 330.051
4 117.439 81.535 133.497 84.963 168.414 -6.476 137.766
5 234.564 174.977 302.100 168.414 676.356 11.965 478.268
6 -23.903 -17.713 -28.369 -6.476 11.965 9.117 -7.678
7 269.731 198.235 330.051 137.766 478.268 -7.678 423.92
Class 6 thaneiLau
1 2.737 0.609 0.797 -3.558 2.301 0.345 1.315
2 0.609 1.159 0.889 -3.341 3.120 0.184 1.198
3 0.797 0.889 1.619 -6.791 3.434 0.383 1.648
4 -3.558 -3.341 -6.791 97.264 -17.647 -4.516 -12.79
5 2.301 3.120 3.434 -17.647 17.233 1.225 6.885
6 0.345 0.184 0.383 -4.516 1.225 0.392 0.753
7 1.315 1.198 1.648 -12.79 6.885 0.753 4.708
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F119797 3.3 ArAAfNLLssaudan 289 DN 4Rnis 9 dssinnaesninanaiies

LANDSAT5 TM Path 71 128 Row 1 51

Layer 1 2 3 4 5 6 7

Class 7 #a91n

1 3.502 0.859 1.140 1.570 3.320 0.616 1.319
2 0.859 1.028 0.855 2132 1.457 -1.295 1.115
3 1.140 0.855 1.988 1.221 -0.804 -1.526 0.388
4 1.570 2132 1.221 14.660 8.560 -2.033 4.137
5 3.320 1.457 -0.804 8.560 36.710 5.442 11.162
6 0.616 Si(RZTS -1.526 RYSS 5.442 6.605 -0.154
7 1.319 1115 0.388 4.137 11.162 -0.154 5.140

Class 8 W1fja / wnae

1 8.401 2.076 4.546 6.696 2.138 -1.504 1.178
2 2.076 2474 3.045 9.269 12.229 1.134 5.493
3 4.546 3.045 5.570 14.312 17.487 1.025 7.681
4 6.696 9.269 14.312 69.746 104.667 12.809 47.391
5 2.138 12.229 17.487 104.667 228.643 22.509 98.265
6 -1.504 1.134 1.025 12.809 22.509 4.314 9.733
7 1.178 5.493 7.681 47.391 98.265 9.733 46.167

Class 9 &M9N191

1 6.271 2.372 1.402 -1.584 -3.340 -1.600 -0.915
2 2.372 1.690 0.909 -0.482 -0.748 -0.816 -0.151
3 1.402 0.909 1.248 -0.129 0.449 -0.553 0.556
4 -1.584 -0.482 -0.129 7.658 3.055 0.351 -0.561
5 -3.340 -0.748 0.449 3.055 24.015 2.067 10.261
6 -1.600 -0.816 -0.553 0.351 2.067 0.820 0.720
7 -0.915 -0.151 0.556 -0.561 10.261 0.720 6.615

6. aiwuiludaya Text lunaniamef WiAn DN 7a59915 uldluusiazqn
nwaEneanuuUFuuNu 919 7 909pau Aaud ANINH 0,0 TganIni 399, 239 fazls

A1 DN 283070 2111A 400 x 240 qan il 7 dasadulugiuuinaes Text File ANt
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Report File: sim80_f80_4c_img.report

MOI CLASSIFICATION REPORT

MOI Classification detection result: d:/chula/thesis/sim_img/sim80_f80_4c.img
Image Filename: d:/chula/thesis/sim_img/sim80.img

CORENYV Filename: d:/chula/thesis/sim_img/sim80.corenv

Signature Filename: d:/chula/thesis/sim_img/f80.asd

Sig Description Filename: d:/chula/thesis/sim_img/f80.sdd

Classification Tolerance: 1.000000

Input AOI Filename:

DETECTION DATA:

Material Pixel  Detections

Fraction Last Layer
0.20-0.39 330
0.40-0.59 1708
0.60-0.79 5462
0.80-1.00 27642

Total Detections : 35142

LAYER 1 DATA:

Signature Data:

Spectrum: 78.3923 31.2808 30.9213 76.9265 65.5965 24.9581
ARAD: 72.6576 23.3266 22.4998 8.2948 2.9112 -0.0000

Sun Factor: 185.1383 135.2549 194.7540 156.8580 250.1209 227.2807
CORENV Data for the image using the signature:

ARAD: same as signature's

Sun Factor: same as signature's

Processing Mode: In Scene

END OF REPORT
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Report File: sim80_dg2_f81.img.report

MOI CLASSIFICATION REPORT

MOI Classification detection result: d:/chula/thesis/sim_img/sim80_dg2_f81.img
Image Filename: d:/chula/thesis/sim_img/sim80_dg2.img

CORENYV Filename: d:/chula/thesis/sim_img/sim80_dg2.corenv

Signature Filename: d:/chula/thesis/sim_img/f81.asd

Sig Description Filename: d:/chula/thesis/sim_img/f81.sdd

Classification Tolerance: 1.000000

Input AOI Filename:

DETECTION DATA:

Material Pixel  Detections

Fraction Last Layer
0.20-0.39 106
0.40-0.59 525
0.60-0.79 1261
0.80-1.00 4414

Total Detections : 6306
LAYER 1 DATA:
Signature Data:
Spectrum:  78.8997 31.3589 30.7646 77.1397 65.9908 24.9258
ARAD: 77.7724 26.8761 25.1769 8.6163 5.4690 0.3799
Sun Factor: 16.4607 80.2977 155.6751 227.4676 245.9675 190.4445
CORENV Data for the image using the signature:
ARAD: same as signature's
Sun Factor: same as signature's

Processing Mode: In Scene

END OF REPORT
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1. SIENUNAAWENNTIIUUNUBININAA DA URLLULLASIBLANIITUIATBIFANIN

1. thuarNaaguay
MOI CLASSIFICATION REPORT

MOI Classification detection result : d:/chula/thesis/sim_img/sim80_f80_4c.img

Image Filename . d:/chula/thesis/sim_img/sim80.img
CORENV Filename . d:/chula/thesis/sim_img/sim80.corenv
Signature Filename : d:/chula/thesis/sim_img/f80.asd

Sig Description Filename : d:/chula/thesis/sim_img/f80.sdd
Classification Tolerance : 1.000000

Input AOI Filename

DETECTION DATA :

Material Pixel  Detections

Fraction Last Layer
0.20-0.39 330
0.40 - 0.59 1708
0.60-0.79 5462
0.80-1.00 27642

Total Detections : 35142
LAYER 1 DATA:
Signature Data:
Spectrum: 78.3923 31.2808 30.9213 76.9265 65.5965 24.9581
ARAD: 72.6576 23.3266 22.4998 8.2948 2.9112 0.0000
Sun Factor; 185.1383 135.2549 194.7540 156.8580 250.1209 .227.2807
CORENV Data for the image using the signature:
ARAD: same as signature's
Sun Factor: same as signature's
Processing Mode: In Scene

END OF REPORT



2. yjavnuazundg

MOI CLASSIFICATION REPORT

MOI Classification detection result : d:/chula/thesis/sim_img/sim80_g80_4c.img

Image Filename . d:/chula/thesis/sim_img/sim80.img
CORENV Filename . d:/chula/thesis/sim_img/sim80.corenv
Signature Filename . d:/chula/thesis/sim_img/g80.asd

Sig Description Filename : d:/chula/thesis/sim_img/g80.sdd
Classification Tolerance : 1.000000

Input AOI Filename

DETECTION DATA :

Material Pixel  Detections

Fraction Last Layer
0.20 - 0.39 361
0.40-0.59 1612
0.60-0.79 5629
0.80 - 1.00 25652

Total Detections : 33254
LAYER 1 DATA:
Signature Data:
Spectrum: 81.0533 34.9763 33.3362 95.3309 73.8046 27.7592
ARAD: 72.6576 23.3266 22.4998 8.2948 2.9112 0.0000
Sun Factor: 185.1383 135.2549 194.7540 156.8580 250.1209 227.2807
CORENYV Data for the image using the signature:
ARAD: same as signature's
Sun Factor: same as signature's
Processing Mode: In Scene

END OF REPORT
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3.1

MOI CLASSIFICATION REPORT

MOI Classification detection result : d:/chula/thesis/sim_img/sim80_w80_4c.img

Image Filename . d:/chula/thesis/sim_img/sim80.img
CORENV Filename . d:/chula/thesis/sim_img/sim80.corenv
Signature Filename . d:/chula/thesis/sim_img/w80.asd

Sig Description Filename : d:/chula/thesis/sim_img/w80.sdd
Classification Tolerance : 1.000000

Input AOI Filename

DETECTION DATA :

Material Pixel  Detections

Fraction Last Layer
0.20 - 0.39 10

0.40 - 0.59 61
0.60-0.79 281

0.80 - 1.00 5436

Total Detections : 5788
LAYER 1 DATA:
Signature Data:
Spectrum: 88.7935 34.4601 32.1921 13.6970 10.3620 5.9119
ARAD: 72.6576 23.3266 22.4998 8.2948 2.9112 0.0000
Sun Factor: 185.1383 135.2549 194.7540 156.8580 250.1209 227.2807
CORENYV Data for the image using the signature:
ARAD: same as signature's
Sun Factor: same as signature's
Processing Mode: In Scene

END OF REPORT
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X A,
4. DUULLATNUNING

MOI CLASSIFICATION REPORT

MOI Classification detection result : d:/chula/thesis/sim_img/sim80_r80_4c.img

Image Filename . d:/chula/thesis/sim_img/sim80.img
CORENV Filename . d:/chula/thesis/sim_img/sim80.corenv
Signature Filename . d:/chula/thesis/sim_img/r80.asd

Sig Description Filename : d:/chula/thesis/sim_img/r80.sdd
Classification Tolerance : 1.000000

Input AOI Filename

DETECTION DATA :

Material Pixel  Detections

Fraction Last Layer
0.20 - 0.39 224
0.40 - 0.59 100
0.60-0.79 739
0.80 - 1.00 2697

Total Detections : 3760
LAYER 1 DATA:
Signature Data:
Spectrum: 100.3456 43.9593 57.5483 64.5622 92.8293 51.3165
ARAD: 72.6576 23.3266 22.4998 8.2948 2.9112 0.0000
Sun Factor: 185.1383 135.2549 194.7540 156.8580 250.1209 227.2807
CORENYV Data for the image using the signature:
ARAD: same as signature's
Sun Factor: same as signature's
Processing Mode: In Scene

END OF REPORT
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5. WunfnEnsgnaiie
MOI CLASSIFICATION REPORT

MOI Classification detection result : d:/chula/thesis/sim_img/sim80_u80_4c.img

Image Filename . d:/chula/thesis/sim_img/sim80.img
CORENYV Filename . d:/chula/thesis/sim_img/sim80.corenv
Signature Filename . d:/chula/thesis/sim_img/u80.asd

Sig Description Filename : d:/chula/thesis/sim_img/u80.sdd
Classification Tolerance : 1.000000

Input AOI Filename

DETECTION DATA :

Material Pixel  Detections

Fraction Last Layer
0.20 - 0.39 3208
0.40 - 0.59 356
0.60 - 0.79 810
0.80 - 1.00 8185

Total Detections : 12559
LAYER 1 DATA:
Signature Data:
Spectrum: 107.2636 51.9618 71.3205 80.9500 137.1622 75.2451
ARAD: 72.6576 23.3266 22.4998 8.2948 2.9112 0.0000
Sun Factor: 185.1383 135.2549 194.7540 156.8580 250.1209 227.2807
CORENYV Data for the image using the signature:
ARAD: same as signature's
Sun Factor: same as signature's
Processing Mode: In Scene

END OF REPORT
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6. Unagals

MOI CLASSIFICATION REPORT

MOI Classification detection result : d:/chula/thesis/sim_img/sim80_m80_4c.img

Image Filename . d:/chula/thesis/sim_img/sim80.img
CORENV Filename . d:/chula/thesis/sim_img/sim80.corenv
Signature Filename . d:/chula/thesis/sim_img/m80.asd

Sig Description Filename : d:/chula/thesis/sim_img/m80.sdd
Classification Tolerance : 1.000000

Input AOI Filename

DETECTION DATA :

Material Pixel  Detections

Fraction Last Layer
0.20 - 0.39 225
0.40 - 0.59 156
0.60-0.79 3700
0.80 - 1.00 3372

Total Detections : 7453
LAYER 1 DATA:
Signature Data:
Spectrum: 74.2152 26.5958 23.6546 72.4751 33.1083 11.0526
ARAD: 72.6576 23.3266 22.4998 8.2948 2.9112 0.0000
Sun Factor:185.1383 135.2549 194.7540 156.8580 250.1209 227.2807
CORENYV Data for the image using the signature:
ARAD: same as signature's
Sun Factor: same as signature's
Processing Mode: In Scene

END OF REPORT
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7. AUBILN

MOI CLASSIFICATION REPORT

MOI Classification detection result : d:/chula/thesis/sim_img/sim80_s80_4c.img

Image Filename . d:/chula/thesis/sim_img/sim80.img
CORENV Filename . d:/chula/thesis/sim_img/sim80.corenv
Signature Filename . d:/chula/thesis/sim_img/s80.asd

Sig Description Filename : d:/chula/thesis/sim_img/s80.sdd
Classification Tolerance : 1.000000

Input AOI Filename

DETECTION DATA :

Material Pixel  Detections

Fraction Last Layer
0.20 - 0.39 528
0.40 - 0.59 3338
0.60-0.79 4164
0.80 - 1.00 4288

Total Detections : 12318
LAYER 1 DATA:
Signature Data:
Spectrum: 77.4020 29.2896 30.6248 56.9559 57.9617 23.0532
ARAD: 72.6576 23.3266 22.4998 8.2948 2.9112 0.0000
Sun Factor: 185.1383 135.2549 194.7540 156.8580 250.1209 227.2807
CORENYV Data for the image using the signature:
ARAD: same as signature's
Sun Factor: same as signature's
Processing Mode: In Scene

END OF REPORT
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8. WS / WInae
MOI CLASSIFICATION REPORT

MOI Classification detection result : d:/chula/thesis/sim_img/sim80_n80_4c.img

Image Filename . d:/chula/thesis/sim_img/sim80.img
CORENV Filename . d:/chula/thesis/sim_img/sim80.corenv
Signature Filename . d:/chula/thesis/sim_img/n80.asd

Sig Description Filename : d:/chula/thesis/sim_img/n80.sdd
Classification Tolerance : 1.000000

Input AOI Filename

DETECTION DATA :

Material Pixel  Detections

Fraction Last Layer
0.20-0.39 1123
0.40 - 0.59 351
0.60 - 0.79 250
0.80 - 1.00 1523

Total Detections : 3247
LAYER 1 DATA:
Signature Data:
Spectrum:  80.3628 30.1999 30.7784 20.6679 19.4079 11.8039
ARAD: 72.6576 23.3266 22.4998 8.2948 2.9112 0.0000
Sun Factor:  185.1383 135.2549 194.7540 156.8580 250.1209 227.2807
CORENYV Data for the image using the signature:
ARAD: same as signature's
Sun Factor: same as signature's
Processing Mode: In Scene

END OF REPORT
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9. &NNIT
MOI CLASSIFICATION REPORT

MOI Classification detection result : d:/chula/thesis/sim_img/sim80_p80_4c.img

Image Filename . d:/chula/thesis/sim_img/sim80.img
CORENV Filename . d:/chula/thesis/sim_img/sim80.corenv
Signature Filename . d:/chula/thesis/sim_img/p80.asd

Sig Description Filename : d:/chula/thesis/sim_img/p80.sdd
Classification Tolerance : 1.000000

Input AOI Filename

DETECTION DATA :

Material Pixel  Detections

Fraction Last Layer
0.20 - 0.39 790
0.40 - 0.59 1911
0.60-0.79 1559
0.80 - 1.00 9686

Total Detections : 13946
LAYER 1 DATA:
Signature Data:
Spectrum:  76.0191 27.4977 24.7156 80.1726 81.7859 26.9936
ARAD: 72.6576 23.3266 22.4998 8.2948 2.9112 0.0000
Sun Factor:  185.1383 135.2549 194.7540 156.8580 250.1209 227.2807
CORENYV Data for the image using the signature:
ARAD: same as signature's
Sun Factor: same as signature's
Processing Mode: In Scene

END OF REPORT
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2. SIENTUARANENMTIUUNTBINWAIRDITEAL 2 WULAZLBLANIIUUIATDIFANIN

1. thuazNaaguay
MOI CLASSIFICATION REPORT

MOI Classification detection result : d:/chula/thesis/sim_img/sim80_dg2_f81.img

Image Filename . d:/chula/thesis/sim_img/sim80_dg2.img
CORENYV Filename . d:/chula/thesis/sim_img/sim80_dg2.corenv
Signature Filename : d:/chula/thesis/sim_img/f81.asd

Sig Description Filename : d:/chula/thesis/sim_img/f81.sdd
Classification Tolerance : 1.000000

Input AOI Filename

DETECTION DATA :

Material Pixel  Detections

Fraction Last Layer
0.20-0.39 106
0.40 - 0.59 525
0.60-0.79 1261
0.80-1.00 4414

Total Detections : 6306
LAYER 1 DATA:
Signature Data:
Spectrum:  78.8997 31.3589 30.7646 77.1397 65.9908 24.9258
ARAD: 77.7724 26.8761 251769 8.6163 5.4690 0.3799
Sun Factor; - 116.4607.80.2977 155.6751 227.4676 245.9675 190.4445
CORENV Data for the image using the signature:
ARAD: same as signature's
Sun Factor: same as signature's
Processing Mode: In Scene

END OF REPORT



2. yjavnuazundg

MOI CLASSIFICATION REPORT

MOI Classification detection result : d:/chula/thesis/sim_img/sim80_dg2_g81.img

Image Filename : d:/chula/thesis/sim_img/sim80_dg2.img
CORENV Filename . d:/chula/thesis/sim_img/sim80_dg2.corenv
Signature Filename : d:/chula/thesis/sim_img/g81.asd

Sig Description Filename : d:/chula/thesis/sim_img/g81.sdd
Classification Tolerance : 1.000000

Input AOI Filename

DETECTION DATA :

Material Pixel  Detections

Fraction Last Layer
0.20 - 0.39 185
0.40 - 0.59 584
0.60-0.79 1117
0.80 - 1.00 3793

Total Detections : 5679
LAYER 1 DATA:
Signature Data:
Spectrum:  81.3291 35.1392 33.2555 95.6384 74.2450 27.8303
ARAD:  77.7724 26.8761 25.1769 8.6163 5.4690 0.3799
Sun Factor:  116.4607_80.2977 155.6751 227.4676 245.9675 190.4445
CORENYV Data for the image using the signature:
ARAD: same as signature's
Sun Factor: same as signature's
Processing Mode: In Scene

END OF REPORT
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3.1

MOI CLASSIFICATION REPORT

MOI Classification detection result : d:/chula/thesis/sim_img/sim80_dg2_w81.img

Image Filename : d:/chula/thesis/sim_img/sim80_dg2.img
CORENV Filename . d:/chula/thesis/sim_img/sim80_dg2.corenv
Signature Filename . d:/chula/thesis/sim_img/w81.asd

Sig Description Filename : d:/chula/thesis/sim_img/w81.sdd
Classification Tolerance : 1.000000

Input AOI Filename

DETECTION DATA :

Material Pixel  Detections

Fraction Last Layer
0.20-0.39 18
0.40-0.59 134
0.60-0.79 154
0.80-1.00 850

Total Detections : 1156

LAYER 1 DATA:

Signature Data:

Spectrum:  88.9505 34.5994 32.2390 13.6826 10.3047 5.8279
ARAD:  77.7724 26.8761 25.1769 8.6163 5.4690 0.3799

Sun Factor:  116.4607_80.2977 155.6751 227.4676 245.9675 190.4445
CORENYV Data for the image using the signature:

ARAD: same as signature's

Sun Factor: same as signature's

Processing Mode: In Scene

END OF REPORT
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X A,
4. DUULLATNUNING

MOI CLASSIFICATION REPORT

MOI Classification detection result : d:/chula/thesis/sim_img/sim80_dg2_r81.img

Image Filename : d:/chula/thesis/sim_img/sim80_dg2.img
CORENV Filename . d:/chula/thesis/sim_img/sim80_dg2.corenv
Signature Filename . d:/chula/thesis/sim_img/r81.asd

Sig Description Filename : d:/chula/thesis/sim_img/r81.sdd
Classification Tolerance : 1.000000

Input AOI Filename

DETECTION DATA :

Material Pixel  Detections

Fraction Last Layer
0.20 - 0.39 28

0.40 - 0.59 128
0.60-0.79 169
0.80 - 1.00 251
Total Detections : 576

LAYER 1 DATA:

Signature Data:

Spectrum:  100.6705 44.2831 57.5948 64.8248 93.9827 49.6007
ARAD:  77.7724 26.8761 25.1769 8.6163 5.4690 0.3799

Sun Factor:  116.4607_80.2977 155.6751 227.4676 245.9675 190.4445
CORENYV Data for the image using the signature:

ARAD: same as signature's

Sun Factor: same as signature's

Processing Mode: In Scene

END OF REPORT
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& A v
5. Wu%ﬂﬂﬂﬁiﬂ@ﬂ@?%‘i

MOI CLASSIFICATION REPORT

MOI Classification detection result : d:/chula/thesis/sim_img/sim80_dg2_u81.img

Image Filename . d:/chula/thesis/sim_img/sim80_dg2.img
CORENYV Filename . d:/chula/thesis/sim_img/sim80_dg2.corenv
Signature Filename . d:/chula/thesis/sim_img/u81.asd

Sig Description Filename : d:/chula/thesis/sim_img/u81.sdd
Classification Tolerance : 1.000000

Input AOI Filename

DETECTION DATA :

Material Pixel  Detections

Fraction Last Layer
0.20-0.39 226
0.40-0.59 471
0.60-0.79 439
0.80-1.00 588

Total Detections : 1724

LAYER 1 DATA:

Signature Data:

Spectrum:  108.9529 51.3949 70.8844 80.7133 137.9477 74.5396
ARAD: 77.7724 26.8761 25.1769 8.6163 5.4690 0.3799

Sun Factor:  116.4607_80.2977 155.6751 227.4676 245.9675 190.4445
CORENYV Data for the image using the signature:

ARAD: same as signature's

Sun Factor: same as signature's

Processing Mode: In Scene

END OF REPORT
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6. Unagals

MOI CLASSIFICATION REPORT

MOI Classification detection result : d:/chula/thesis/sim_img/sim80_dg2_ma81.img

Image Filename : d:/chula/thesis/sim_img/sim80_dg2.img
CORENV Filename . d:/chula/thesis/sim_img/sim80_dg2.corenv
Signature Filename . d:/chula/thesis/sim_img/m81.asd

Sig Description Filename : d:/chula/thesis/sim_img/m81.sdd
Classification Tolerance : 1.000000

Input AOI Filename

DETECTION DATA :

Material Pixel  Detections

Fraction Last Layer
0.20 - 0.39 7

0.40 - 0.59 25
0.60-0.79 24

0.80 - 1.00 2
Total Detections : 58

LAYER 1 DATA:

Signature Data:

Spectrum:  78.7743 27.4048 26.1788 72.7125 33.1561 11.0966
ARAD:  77.7724 26.8761 25.1769 8.6163 5.4690 0.3799

Sun Factor:  116.4607_80.2977 155.6751 227.4676 245.9675 190.4445
CORENYV Data for the image using the signature:

ARAD: same as signature's

Sun Factor: same as signature's

Processing Mode: In Scene

END OF REPORT

92



7. AUBILN

MOI CLASSIFICATION REPORT

MOI Classification detection result : d:/chula/thesis/sim_img/sim80_dg2_s81.img

Image Filename : d:/chula/thesis/sim_img/sim80_dg2.img
CORENV Filename . d:/chula/thesis/sim_img/sim80_dg2.corenv
Signature Filename . d:/chula/thesis/sim_img/s81.asd

Sig Description Filename : d:/chula/thesis/sim_img/s81.sdd
Classification Tolerance : 1.000000

Input AOI Filename

DETECTION DATA :

Material Pixel  Detections

Fraction Last Layer
0.20-0.39 112
0.40-0.59 421
0.60-0.79 220
0.80-1.00 238

Total Detections : 991

LAYER 1 DATA:

Signature Data:

Spectrum:  78.5371 29.3558 30.5695 57.2610 58.1688 23.0763
ARAD:  77.7724 26.8761 25.1769 8.6163 5.4690 0.3799

Sun Factor:  116.4607_80.2977 155.6751 227.4676 245.9675 190.4445
CORENYV Data for the image using the signature:

ARAD: same as signature's

Sun Factor: same as signature's

Processing Mode: In Scene

END OF REPORT
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8. WS / WInae

MOI CLASSIFICATION REPORT

MOI Classification detection result : d:/chula/thesis/sim_img/sim80_dg2_n81.img

Image Filename : d:/chula/thesis/sim_img/sim80_dg2.img
CORENV Filename . d:/chula/thesis/sim_img/sim80_dg2.corenv
Signature Filename . d:/chula/thesis/sim_img/n81.asd

Sig Description Filename : d:/chula/thesis/sim_img/n81.sdd
Classification Tolerance : 1.000000

Input AOI Filename

DETECTION DATA :

Material Pixel  Detections

Fraction Last Layer
0.20 - 0.39 21
0.40-0.59 141
0.60 - 0.79 49
0.80 - 1.00 224

Total Detections : 435

LAYER 1 DATA:

Signature Data:

Spectrum:  79.9463 29.8709 30.4848 21.4897 21.7264 10.6359
ARAD:  77.7724 26.8761 25.1769 8.6163 5.4690 0.3799

Sun Factor:  116.4607_80.2977 155.6751 227.4676 245.9675 190.4445
CORENYV Data for the image using the signature:

ARAD: same as signature's

Sun Factor: same as signature's

Processing Mode: In Scene

END OF REPORT
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9. 9N

MOI CLASSIFICATION REPORT

MOI Classification detection result : d:/chula/thesis/sim_img/sim80_dg2_p81.img

Image Filename : d:/chula/thesis/sim_img/sim80_dg2.img
CORENV Filename . d:/chula/thesis/sim_img/sim80_dg2.corenv
Signature Filename . d:/chula/thesis/sim_img/p81.asd

Sig Description Filename : d:/chula/thesis/sim_img/p81.sdd
Classification Tolerance : 1.000000

Input AOI Filename

DETECTION DATA :

Material Pixel  Detections

Fraction Last Layer
0.20-0.39 91
0.40-0.59 121
0.60-0.79 167
0.80-1.00 595

Total Detections : 974

LAYER 1 DATA:

Signature Data:

Spectrum:  78.6913 27.7588 26.1697 80.3643 81.6061 27.2514
ARAD:  77.7724 26.8761 25.1769 8.6163 5.4690 0.3799

Sun Factor:  116.4607_80.2977 155.6751 227.4676 245.9675 190.4445
CORENYV Data for the image using the signature:

ARAD: same as signature's

Sun Factor: same as signature's

Processing Mode: In Scene

END OF REPORT
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3. IBNUHNARNENITAUUNTDINNWANRDITEAL 3 WLLAZLBLANIIUUIATDIFANIN

1. thuazNaaguay
MOI CLASSIFICATION REPORT

MOI Classification detection result : d:/chula/thesis/sim_img/sim80_dg4_f82.img

Image Filename . d:/chula/thesis/sim_img/sim80_dg4.img
CORENV Filename . d:/chula/thesis/sim_img/sim80_dg4.corenv
Signature Filename : d:/chula/thesis/sim_img/f82.asd

Sig Description Filename : d:/chula/thesis/sim_img/f82.sdd
Classification Tolerance : 1.000000

Input AOI Filename

DETECTION DATA :

Material Pixel  Detections

Fraction Last Layer Fraction Last Layer
0.20 - 0.29 0 0.60 - 0.69 4
0.30-0.39 2 0.70-0.79 2
0.40 - 0.49 2 0.80 - 0.89 0
0.50 - 0.59 2 0.90 - 1.00 0
Total Detections : 12

LAYER 1 DATA:

Signature Data:

Spectrum:  84.7959 31.3323 30.5965 77.0702 65.5972 24.9300
ARAD: 83.7958 30.8111.28.7024 9.8054 6.8244 1.8268

Sun Factor; ~ 73.3533 .61.6332 115.4436 208.4481 240.3493.150.9095
CORENV Data for the image using the signature:

ARAD: same as signature's

Sun Factor: same as signature's

Processing Mode: In Scene

END OF REPORT



2. yjavnuazundg

MOI CLASSIFICATION REPORT

MOI Classification detection result : d:/chula/thesis/sim_img/sim80_dg4_g82.img

Image Filename . d:/chula/thesis/sim_img/sim80_dg4.img
CORENV Filename . d:/chula/thesis/sim_img/sim80_dg4.corenv
Signature Filename . d:/chula/thesis/sim_img/g82.asd

Sig Description Filename : d:/chula/thesis/sim_img/g82.sdd
Classification Tolerance : 1.000000

Input AOI Filename

DETECTION DATA :

Material Pixel  Detections

Fraction Last Layer Fraction Last Layer
0.20-0.29 0 0.60 - 0.69 9
0.30-0.39 4 0.70-0.79 12
0.40-0.49 4 0.80-0.89 9
0.50 - 0.59 8 0.90 - 1.00 9

Total Detections : 55

LAYER 1 DATA:

Signature Data:

Spectrum:  84.7951 35.1204 32.8683 96.1194 74.0744 27.6682
ARAD: 83.7958 30.8111 28.7024 9.8054 6.8244 1.8268

Sun Factor:  73.3533 61.6332 115.4436 208.4481 240.3493 150.9095
CORENYV Data for the image using the signature:

ARAD: same as signature's

Sun Factor: same as signature's

Processing Mode: In Scene

END OF REPORT
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3.1
MOI CLASSIFICATION REPORT

MOI Classification detection result : d:/chula/thesis/sim_img/sim80_dg4_w82.img

Image Filename . d:/chula/thesis/sim_img/sim80_dg4.img
CORENV Filename . d:/chula/thesis/sim_img/sim80_dg4.corenv
Signature Filename . d:/chula/thesis/sim_img/w82.asd

Sig Description Filename : d:/chula/thesis/sim_img/w82.sdd
Classification Tolerance : 1.000000

Input AOI Filename

DETECTION DATA :

Material Pixel  Detections

Fraction Last Layer Fraction Last Layer
0.20-0.29 0 0.60 - 0.69 12
0.30-0.39 8 0.70-0.79 24
0.40-0.49 9 0.80-0.89 20
0.50 - 0.59 13 0.90 - 1.00 242

Total Detections : 328

LAYER 1 DATA:

Signature Data:

Spectrum:  88.5950 34.4277 32.3107 13.6120 10.2103 5.5944
ARAD: 83.7958 30.8111 28.7024 9.8054 6.8244 1.8268

Sun Factor:  73.3533 61.6332 115.4436 208.4481 240.3493 150.9095
CORENYV Data for the image using the signature:

ARAD: same as signature's

Sun Factor: same as signature's

Processing Mode: In Scene

END OF REPORT



4. DUBLATNUNING
MOI CLASSIFICATION REPORT

MOI Classification detection result : d:/chula/thesis/sim_img/sim80_dg4_r82.img

Image Filename . d:/chula/thesis/sim_img/sim80_dg4.img
CORENV Filename . d:/chula/thesis/sim_img/sim80_dg4.corenv
Signature Filename . d:/chula/thesis/sim_img/r82.asd

Sig Description Filename : d:/chula/thesis/sim_img/r82.sdd
Classification Tolerance : 1.000000

Input AOI Filename

DETECTION DATA :

Material Pixel  Detections

Fraction Last Layer Fraction Last Layer
0.20-0.29 2 0.60 - 0.69 17
0.30-0.39 7 0.70-0.79 4
0.40-0.49 12 0.80-0.89 2
0.50 - 0.59 17 0.90 - 1.00 16

Total Detections : =

LAYER 1 DATA:

Signature Data:

Spectrum:  101.0256 43.7686 57.7361 64.4418 93.8975 49.3387
ARAD: 83.7958 30.8111 28.7024 9.8054 6.8244 1.8268

Sun Factor:  73.3533 61.6332 115.4436 208.4481 240.3493 150.9095
CORENYV Data for the image using the signature:

ARAD: same as signature's

Sun Factor: same as signature's

Processing Mode: In Scene

END OF REPORT



& A v
5. Wu%ﬂﬂﬂﬁiﬂ@ﬂ@?%‘i

MOI CLASSIFICATION REPORT

MOI Classification detection result : d:/chula/thesis/sim_img/sim80_dg4_u82.img

Image Filename . d:/chula/thesis/sim_img/sim80_dg4.img
CORENYV Filename . d:/chula/thesis/sim_img/sim80_dg4.corenv
Signature Filename . d:/chula/thesis/sim_img/u82.asd

Sig Description Filename : d:/chula/thesis/sim_img/u82.sdd
Classification Tolerance : 1.000000

Input AOI Filename

DETECTION DATA :

Material Pixel  Detections

Fraction Last Layer Fraction Last Layer
0.20-0.29 3 0.60 - 0.69 5
0.30-0.39 12 0.70-0.79 8
0.40-0.49 16 0.80-0.89 5
0.50 - 0.59 9 0.90 - 1.00 12

Total Detections : 70

LAYER 1 DATA:

Signature Data:

Spectrum:  109.6778 51.6497 70.9385 80.9334 136.9622 73.5691
ARAD: 83.7958 30.8111 28.7024 9.8054 6.8244 1.8268

Sun Factor:  73.3533 61.6332 115.4436 208.4481 240.3493 150.9095
CORENYV Data for the image using the signature:

ARAD: same as signature's

Sun Factor: same as signature's

Processing Mode: In Scene

END OF REPORT
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6. Unagals

MOI CLASSIFICATION REPORT

MOI Classification detection result : d:/chula/thesis/sim_img/sim80_dg4_ma82.img

Image Filename . d:/chula/thesis/sim_img/sim80_dg4.img
CORENV Filename . d:/chula/thesis/sim_img/sim80_dg4.corenv
Signature Filename . d:/chula/thesis/sim_img/m82.asd

Sig Description Filename : d:/chula/thesis/sim_img/m82.sdd
Classification Tolerance : 1.000000

Input AOI Filename

DETECTION DATA :

Material Pixel  Detections

Fraction Last Layer

0.20 - 0.29 0 0.60 - 0.69 0
0.30-0.39 0 0.70-0.79 0
0.40 - 0.49 0 0.80 - 0.89 0
0.50 - 0.59 0 0.90 - 1.00 0
Total Detections : 0

LAYER 1 DATA:

Signature Data:

Spectrum:  84.7918 31.8071 29.6984 72.8207 33.0326 10.7585
ARAD: 83.7958 30.8111 28.7024 9.8054 6.8244 1.8268

Sun Factor:  73.3533 61.6332 115.4436 208.4481 240.3493 150.9095
CORENYV Data for the image using the signature:

ARAD: same as signature's

Sun Factor: same as signature's

Processing Mode: In Scene

END OF REPORT
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7. AUBILN

MOI CLASSIFICATION REPORT

MOI Classification detection result : d:/chula/thesis/sim_img/sim80_dg4_s82.img

Image Filename . d:/chula/thesis/sim_img/sim80_dg4.img
CORENV Filename . d:/chula/thesis/sim_img/sim80_dg4.corenv
Signature Filename . d:/chula/thesis/sim_img/s82.asd

Sig Description Filename : d:/chula/thesis/sim_img/s82.sdd
Classification Tolerance : 1.000000

Input AOI Filename

DETECTION DATA :

Material Pixel  Detections

Fraction Last Layer Fraction Last Layer
0.20-0.29 3 0.60 - 0.69 2
0.30-0.39 2 0.70-0.79 1
0.40-0.49 4 0.80-0.89 0
0.50 - 0.59 2 0.90 - 1.00 0

Total Detections : 14

LAYER 1 DATA:

Signature Data:

Spectrum:  84.7967 31.8120 30.6860 56.9918 58.0365 22.9087
ARAD: 83.7958 30.8111 28.7024 9.8054 6.8244 1.8268

Sun Factor:  73.3533 61.6332 115.4436 208.4481 240.3493 150.9095
CORENYV Data for the image using the signature:

ARAD: same as signature's

Sun Factor: same as signature's

Processing Mode: In Scene

END OF REPORT
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8. WS / WInae

MOI CLASSIFICATION REPORT

MOI Classification detection result : d:/chula/thesis/sim_img/sim80_dg4_n82.img

Image Filename . d:/chula/thesis/sim_img/sim80_dg4.img
CORENV Filename . d:/chula/thesis/sim_img/sim80_dg4.corenv
Signature Filename . d:/chula/thesis/sim_img/n82.asd

Sig Description Filename : d:/chula/thesis/sim_img/n82.sdd
Classification Tolerance : 1.000000

Input AOI Filename

DETECTION DATA :

Material Pixel  Detections

Fraction Last Layer Fraction Last Layer
0.20-0.29 0 0.60 - 0.69 6
0.30-0.39 2 0.70-0.79 2
0.40-0.49 4 0.80-0.89 0
0.50 - 0.59 1 0.90 - 1.00 0

Total Detections : 15

LAYER 1 DATA:

Signature Data:

Spectrum:  84.7807 31.7960 30.4686 21.5092 22.1208 9.7910
ARAD: 83.7958 30.8111 28.7024 9.8054 6.8244 1.8268

Sun Factor:  73.3533 61.6332 115.4436 208.4481 240.3493 150.9095
CORENYV Data for the image using the signature:

ARAD: same as signature's

Sun Factor: same as signature's

Processing Mode: In Scene

END OF REPORT
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9. 9N

MOI CLASSIFICATION REPORT

MOI Classification detection result : d:/chula/thesis/sim_img/sim80_dg4_p82.img

Image Filename . d:/chula/thesis/sim_img/sim80_dg4.img
CORENV Filename . d:/chula/thesis/sim_img/sim80_dg4.corenv
Signature Filename . d:/chula/thesis/sim_img/p82.asd

Sig Description Filename : d:/chula/thesis/sim_img/p82.sdd
Classification Tolerance : 1.000000

Input AOI Filename

DETECTION DATA :

Material Pixel  Detections

Fraction Last Layer Fraction Last Layer
0.20-0.29 0 0.60 - 0.69 0
0.30-0.39 0 0.70-0.79 2
0.40-0.49 3 0.80-0.89 0
0.50 - 0.59 4 0.90 - 1.00 0

Total Detections : 9

LAYER 1 DATA:

Signature Data:

Spectrum:  84.7936 31.8089 29.7002 80.3180 81.7740 27.2061
ARAD: 83.7958 30.8111 28.7024 9.8054 6.8244 1.8268

Sun Factor:  73.3533 61.6332 115.4436 208.4481 240.3493 150.9095
CORENYV Data for the image using the signature:

ARAD: same as signature's

Sun Factor: same as signature's

Processing Mode: In Scene

END OF REPORT
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