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1. Principal components analysis (PCA) with conventional
classification methods

2. Spectral angle mapper (SAM), spectral information
divergence methods, and mathematical morphology-based
classification methods

3. Feature selection and feature extraction methods

4. Cluster and hierarchical classification methods

HAiE, Koozl 5 & & bICARIRIFREZE T 2D
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Case study 1 :
CASI-2/~A /N—=A~7 h)VIEHG . 5l I#e S EE) AR, 20034

[LAND COVER CLASSES AND NUMBER OF TRAINING AND
TEST SAMPLES IN THE EXPERIMENTS

Class Training samples Test samples
C1. water 251 206
C2.woodland 300 186
C3. grassland 383 205
C4.roofs 410 206
C5.shadow 269 149
C6. asphalt (roads) 446 266
C7. farmland 306 188
C8. reeds 396 208
C9. parking lot 309 182
C10. bare soil 466 243
Cl1. concrete 307 142
Total Samples 3843 2187

(Hasi Bagan et al, IEEE GRSL., 2008) 18
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Case study 2 :

N — N AVASI B — > = Y

Wot, BAEITIE. FEANT A —Z DREICE 2 %%

2243 RAVIRIS “Indian Pine” 7 — % & v & 9

(Purdue University, 4> 7 1 )
Class Training samples | Test samples
C1. alfalfa 26 26
C2. corn-notill 671 671
C3. corn-min 400 400
C4. com 98 99
C5. grass-pasture 228 228
C6. grass-trees 357 357
C7. grass-pasture 13 13
C8. hay-windrowed 241 241
C9. oats 10 10
C10. soybean-notill 480 480
C11. soybean-min 1137 1137
C12. soybean-cleantill 282 283
C13. wheat 104 105
C14. woods 617 618
C15. bidg-grass 180 181
C16. stone-steel 44 45
Total 4888 4894
Band 16 (548 nm) Training and test data
[ 1 [ O N T I I I s
Cl C2 C3 C4 C5 C6 C7 C8 (C9 Cl0 C11 C12 C13 C14 C15 Cle
21

(Hasi Bagan et al, Sensors, 2009)
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D6, 0=P=0.51DKF, yFamE R X & A5 LR F Al

Class i Producer’s accuracy (%) | User’s accuracy (%)
C1 96.96 88.46
Cc2 97.74 90.01
C3 90.91 84.5
C4 98.35 82.83
C5 90.91 97.81
Cé 88.03 96.92
Cc7 90.17 76.92
Cc8 90.85 98.76
c9 99.06 100
C10 96.23 87.29
Gl 79.89 91..1:2
cl2 100 91.17
C13 96.96 100
C14 97.74 94.98
Cl3 90.91 83.43

T Cl6 98.35 88.89

Overall Accuracy: (4470/4894) 91.34%, kappa= 0.9014

[ N e I /s e
ClL C2 C3 C4 C5 C6 C7 C8 C9 Cl0 Cll Cl2 CI13 Cl4 C15 C16

, . _Pj
Producer’s accuracy for land-cover class j: Ponj = %ﬂ.

User’s accuracy for land-cover class i: Poa = p%_

[Pii], x  Is @ confusion matrix, p;; is the number of pixels in mapped land cover class i and reference land cover j;

Pi. = > Py is the number of pixels in mapped land cover class i;

=1

p.; = > Py isthe true number of pixels in land cover class j.
i=1 26
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Case study 1 :
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Case study 2 :

2 D g B AL T, RGHiE s T — & & > b
BEEU— | BHH Path /row | Path/row 99.[» 7o 4y REEE
Landsat-2 MSS = 1975-09-06 = 130/30 = 43.073N. 121.274E 60 M
Landsat-:2 MSS  1976-07-27 | 131/30  43.108N. 119.701E 60 M 43 B
Landsat-5TM  1987-08-11 | 121/30  43.166N.120.819E 30 M
Landsat-7 ETM#+ | 1999-09-05 | 121/30 | 43.191N, 120.708E 30 M (7 /\/]\
Landsat-5TM @ 2007-09-03 = 121/30 | 43.175N.120.752E 30 M

120°E

100°E 110°E

50°N

40°N

(Hasi Bagan et al, IEEE JSTARS., 2010)
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33
(Hasi Bagan et al, IEEE JSTARS., 2010)



#HihBAZRE H: (a) Cropland along a river bank, (b) grassland converted to cropland,

(c) and (d) cropland opened in areas of sandy dunes.
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Case study 3
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2010-03-25 ALOS PALSAR L1.1: HH, HV, VH, VV
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No-value Forest Water Urban Paddy DryCrop Shrubland TreeCrops

Class Description Study Test
1. Forest Primary forest, secondary 950 519
forest
2. Water River, ponds 851 546
3. Urban Urban/build-up 912 649
4. Paddy Rice/other vegetables mosaic : 1416 746
5. Dryland crop Soy bean, cassava, cucumber, i 1336 522
kacCang panjang, corn , dry
rice
6. Shrub land Shrub mixed with forest 1202 631
7. Tree crops Rubber and rattan 757 525
Total 7424 4138
291 74 4 6 0 1 65 66%
0 162 8 131 0 0 0 54%
0 0 532 0 0 0 0 100%
0 301 0 609 0 0 0 67%
0 6 32 0 522 96 1 79%
50 1 56 0 0 515 95 72%
178 2 17 0 0 19 364 63%
56% 30% 82% 82% 100% 82% 69%

Overall Accuracy: (2995/4138) 72.3780%
Kappa Coefficient= 0.6762
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No-value Forest Urban Paddy DryCrop Shrubland TreeCrops

Water & PaddyV S5 RE & GELT-HE 8

Class Description Study Test
P G 2""|5'Fi"r'ﬁéﬁ}"i"i')'Fé"s"t','"éé'éBHHéiFy .................. G5 e
i forest
2. Water River, ponds 851 546
3. Urban i Urban/build-up 912 i 649
4. Paddy Rice/other vegetables mosaic : 1416 746
5.Dry land crop i Soy bean, cassava, cucumber, i 1336 i 522
i kaCang panjang, corn , dry
 rice
T R & e e e & T T
7TreecropsRubberandrattan ..... s o
S e
273 20 7 0 0 64 75%
0 1251 4 0 0 0 100%
0 0 549 3 0 0 99%
1 19 31 519 93 4 78%
22 1 51 0 528 78 78%
223 1 7 0 10 379 61%
53% . 97% 85% 99% 84% 72%

Overall Accuracy: (3499/4138) 84.5578%

Kappa Coefficient = 0.8091
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i forest
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3. Urban i Urban/build-up i 912 649

4Paddy .......................... §"'ﬁ'i'f:'é%fﬁé'r"Véééféﬁl'é'éwrﬁaé'é'ig"'E""iﬁ'i'é .............. S

5. Dry land crop

6. Shru land

S S

R P T P T T L L P PP E P PR T L PP

i Soy bean, cassava, cucumber,
i kaCang panjang, corn , dry
i rice

11336

Total

282 0 0 0 0 77 79%
0 544 0 0 0 0 100%
0 0 746 0 0 0 100%
1 38 0 521 91 0 80%
14 50 0 1 467 62 79%

222 17 0 0 73 386 55%

54% 84%  100%  100% 74% 74%

Kappa Coefficient = 0.7837

Overall Accuracy: (2946/3592) 82.0156%
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