
4 
 

 

 

 
4.1  

11 
2550 2549 2548 

(hierachical)  

4.1 A A1, A2, A3

( ) A1, A2, A3 B 

B  C 2 B 

 B1, B2, B3  C C1, C2, C3 

B D  E 

3  
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                                                                                       1 
 
 
                                                                                            
                                                                                                                                             2 

 
 
                                                                                 3 
 

 
 

4.1 
: (2001) 

 
4.2  
    

Classification Assign Class 
      4.2.1 Classification 

2 

 

 

 

 

 

  A 
A1 

A2 

A3 

  B  C B2 

B1 

B3 
C2 

C1 

C3 

  D 
D2 

D1 

D3 
  E 

E2 

E1 

E3 
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4.2.1.1 (Threshold Setting) 
 

vector ID vector 
 ID 0 ID 1 ID 
3 ID 4 vector

( NDVI) 
4.2

700 
 

 
 
 
 
 
 
 
 
 
 
 

4.2 (Threshold Setting)  
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4.2.1.2 ( Use Sample for Nearest 

Neighbor Classification) 
 

NDVI

4.3
2549 2550

2

( 1) 

( 5) 
2  

 2
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4.3 2549 2550 
 
 

 

2549 

 

2550 



 93 

        4.2.2 Assign Class 

Classification 4.2.1 4. 4

2549 Classification

2549 Assign Class

2549

4.4 Assign Class 

 
4.3  
    

3 Landsat-5 TM SPOT-5 
Landsat-SPOT Pan

3

11 2550 2549 

2548 

Assign Class 
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Classification 
Assign Class 

         4.3.1 Landsat-5 TM 

Landsat-5 TM 3  0.3 
0.7 0.5 

Landsat-5 TM 9

Landsat-5 TM 2

 
1 4.5

2.6

700 700 
2550 2549 

2548 700 
700 

700 700  
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4.5 Landsat-5 TM 1 

                   

                

 

 

  700 

 

 > 700 

 

  

 

(scale=3,color=0.7,compactness=0.5) 1. 2550 

2. 2549 

3. 2548 

4. 

5. 

6. 

7.  

8.  

9.  

 1 



 96 

2 4.6 2550 
2549 

2550 2549 2

2549 

( 5) 2550

( 4) 25 49_1

45 25 50_1

115 
2549_1 25 50_1

700 2548 
2549

 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

4.6 Landsat-5 TM 2  

 2550 

 2549 

 
 

2549_1 

 5 > 115 

2548 

  

2549 

 

2549_1 2550_1 

 

2 

 

2550_1 

 4 < 45 
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3 4.7 2548 
2549 

( 1) 

2.6 
900  

_1 900 
68 _1 _1  

_1 _1 2548 2549 
 

 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
4.7 Landsat-5 TM 3  

 2550 

 2549 

  

  

 

_1  

< 900  1 > 68 

_1 

 _1 

 

_1  
_1 2548 

2549 

3 

 2548 2549 
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4 4.8 _1 2548 
2548 
2548 

 2548 
67  

_1 2548 2549 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4.8 Landsat-5 TM 4  

 2550 

 2549 

 2548 
  
  

 

_1 2548 2549 

2548 

 4  67 

 

 

2548 

2549 

4 

_1  
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5 4.9 2549 2548 

NDVI

( NDVI) 
2549_2 0.28  

2548 2549 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

4.9 Landsat-5 TM 5  

 2550 

 2549 

 2548 
  
  

 

2549_2 

NDVI < 0.28 

2549_2 

2548 2549 

 

 

5 

2548 
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   6 4.10 

120

2550 2549  
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4.10 Landsat-5 TM 6  

 2550 

 2549 

 2548 
  
  

 
  

 

 5 > 120  

 

  
 2550 

2549   

 

 

6 
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   7 4.11 2550 
2549 

_2 31

 _2 
_2 

7 4 
2550_2 NDVI 0.12 2549_2 

( brightness) 2549_2

brightness 155.5  
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4.11 Landsat-5 TM 7  

 

 

 
 

 2550 

 2549 

 2548 
  
  

 
 

_2 

 4 > 74 

 

_2 

2550_2 
NDVI < 0.12 

7 

 2550 2549   

 

2549_2 
Brightness > 155.5 

_2 

 3 < 31 

_2  

2550_2 

 

2549_2 
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8 4.12 2 

ID 0 ID 1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

 
 
 
 
 
 
 
 
4.12 Landsat-5 TM 8  

 2550 

 2549 

 2548 
  
  

 
 
 
 

 

 

 

 

ID = 1 

 

ID = 0 

 

  

8 
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Classification 

Assign Class ( 4.13)

 1 2550 _1 2550 _2 

2550 2 2549 _1 2549 _2 

2549 _3 2549 3 _1 _2 

4 _1 _2 

Assign Class 
 

 

 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
 
 
 
 
 
 

4.13 Assign Class Landsat-5 TM  

 
 

2550_1 

2550_2 

2550 
Assign Class 

2549_1 

2549_2 

2549_3 

2549 
Assign Class 

_1 

_2 

 
Assign Class 

_1 

_2 

 
Assign Class 

 1 

 2 

 3 

 4 
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4.

14
 

La
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sa
t-5

 T
M

 

 
105 
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        4.3.2  SPOT-5  
   SPOT-5 Landsat-5 TM 

SPOT-5 
7

 0.3 0.7 0.5 
 

1 4.15  

2.6

700 
700  2550 

2549 2548 
700 700 

700 700  
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4.15 SPOT 5 1 
 

  

  

1. 2550 

2. 2549 

3. 2548 

4. 

5. 

6. 

7.  

8. 

9.  

10.  

11.  

 

(scale=7,color=0.7,compacness=0.5) 

  700  > 700 

  
 

1 
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2 4.16 2550 
2549 

2550 2549 2

2549 

2550

2550 _1

69 2549 _1

104  25 49_1 
2550_1

700 2548 25 49

2550 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 

4.16 SPOT-5 2  

 2550 

 2549 

 
 

2550_1 

 4 69 

2549_1 

 5  104 

2548 

2549 

2550 

  

 

2550_1 2549_1 

 

2  
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3 4.17 

2.6 

900  _1 
900 68 _1 

_1 _1 
2549 2548  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.17 SPOT-5 3 

 2550 

 2549 

 
 
 

_1 

_1 

< 900  5 > 68 

_1 

_1 

 

_1 2548  
 2549_1  2550 

3 

 2548 2549_1 2550 
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4 4.18 2548 2549 
2550 _1 2548 

91

2549_2

(
2) 

111 2548 
2548 2549 2550   

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 

4.18 SPOT-5 4  

 2550 

 2549 

 2548 

 
 
 

_1 

2549_2 

2 > 111 

2548_1 

 4 < 91 

 

2548_1  

2549 2550 

4 

_1 2548  2549 2550 
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5 4.19 2550  2548 
2550  2548

NDVI 

  2550 2548 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.19 SPOT-5 -5 

 2550 

 2549 

 2548 

 
 
 

2548_1 2550 2549 

 

2550_2 

NDVI < -0.16 

 

5 

2550_2 2548_1 

2549 
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   6 4.20 2548_1  2549 

2548_2 
109  2548_2  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 
 
 

 
 

4.20 SPOT-5 6 

 2550 

 2549 

 2548 

 
 
 

2548 2549 

 

2548_2 

5 < 109 

 

2548_2 

6 

2548_2 



 113 

 7 4.21 

1 14  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 

4.21 SPOT-5 7 

 2550 

 2549 

 2548 

 
 
 

 

 

 5 > 114 

 

 

 

   

7 

 

 



 114 

     8 4.22 

_2 98 _2 
68  

 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 

 
4.22 SPOT-5 8 

 2550 

 2549 

 2548 

 
 
 
 

_2 

 4 > 98 

8 

   

 

 

_2 

 5 < 68 

_2 _2  
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9 4.23 2 

ID 0 ID 1  
 

 
 

 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.23 SPOT-5 9 

 2550 

 2549 

 2548 

 
 
 
 
 
 

 

 

 

 

ID = 1 

 

ID = 0 

 

  

9 
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   10 4.24 SPOT-5 

ID 3 ID 4   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 

 
 

4.24 SPOT-5 10 

 2550 

 2549 

 2548 

 
 
 
 
 
 
 
 

 

 

 

 

ID = 3 

 

ID = 4 

 

  

10 
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4.25 Classification 

Assign Class 

  1 2550_1 

2550_2 2550 2 2549_1 2549_2 

2549  3 2548_1 2548_2 

2548  4 _1  _2  5 _1 

_2 Assign Class 
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4.25 Assign Class SPOT-5  

2549_1 

2549_2 

2549 Assign Class 

2 

2548_1 

2548_2 

2548 
Assign Class 

3 

_1 

_2 

 
Assign Class 

_1 

_2 

 
Assign Class 

5 

4 

2550_1 

2550_2 

2550 Assign Class 

1 
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4.2
6

SP
OT

-5
 

 
119 
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        4.3.3  Landsat-SPOT Pan 

Landsat-SPOT Pan

Landsat-5 TM 
Landsat-SPOT Pan

Landsat-5 TM 
Landsat-SPOT Pan  

Landsat-SPOT Pan

10  0.3 0.7

0.5 
 

4. 27 1 

2.6 
700 

700 
2550 2549 2548 

700 700 
700 700  
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4.27 Landsat-SPOT Pan 1 

  

  

1. 2550 

2. 2549 

3. 2548 

4. 

5. 

6. 

7.  

8. 

9.  

10.  
11.  

 

(scale=10,color=0.7,compacness=0.5) 

 

1 

 

  700  > 700 
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2 4.28 2550 
2549 

2550 2549 2

2549 

2550

2550 _1

50 2549 _1

1 10 25 49_1 
2550_1 700 

2548 25 49

2550  
 

 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.28 Landsat-SPOT Pan 2  

 2550 

 2549 

 
 

2550_1 

 4 < 50 

2549_1 

 5  110 

 

2550_1 2549_1 

 

2 

 

2548 

2549 

2550 
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3  4.29 

2.6 

900  _1 900 
70 _1 

_1

2550 2549  2548 

 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 

4.29 Landsat-SPOT Pan 3 

 2550 

 2549 

 
 
 

_1 

< 900  1 > 70 

_1 

 _1 

 

_1 2548 

2549 2550 

_1 

3 

 2548 2549 2550 
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4 4.30 2548 2549 
_1 2548 

65 2549 _2

NDVI

( NDVI) 
2549 _2 0.2 7

2549 2548 2548 25 50

2549 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

4.30 Landsat-SPOT Pan 4 

 2550 

 2549 

 2548 

 
 
 

2549_2 

NDVI  0.27 

2548 

 4  65 

2549_2 2548 2549 

2550 

4  

_1 2548 2549 2550 
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    5 4.31 2550 2549 
2548 

 2550 NDVI 

2550 NDVI 0.24 
2549

2549 98 
( 7) 

63  
2550 2549 

2548 
 

 
 
 

 
 
 
 

 
 
 

 
 
 
 
 
 

 
 
 
 
 
 

4.31 Landsat-SPOT Pan 5 

 2550 

 2549 

 2548 

 
 
 

2550_2 

NDVI < 0.24 

 

2550_2 

5 

2548 2549 2550 

 

2549_3 

5 > 98 

 

7  23 

2549_3  
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6 4.32 

1 13 

2550 2549  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.32 Landsat-SPOT Pan 6 

 2550 

 2549 

 2548 

 
 
 
 

 

 5  113  

 

 
2550 

2549  

 

6 
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7 4.33 2550 2549 

 NDVI 

2550_3 NDVI 0.16 2549 

2549_4 brightness 155 

_2 69  _2 

28  
2550 2549  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

4.33 Landsat-SPOT Pan 7 

 2550 

 2549 

 2548 

 
 
 
 

_2 

 4 > 69 

_3 

 3 < 28 

_2 _3 

 7 

2550 2549  

 

2550_3 

NDVI < 0.16 

2549_4 

brightness  155 

 

2549_4 

 

2550_3 
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8 4.34 2 

ID 0 ID 1 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.34 Landsat-SPOT Pan 8 

 2550 

 2549 

 2548 

 
 
 
 
 
 

 

 

 

 

ID = 1 

 

ID = 0 

 

  

8 
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   9 4.35 Landsat-SPOT Pan 

ID 3 ID 4

  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.35 Landsat-SPOT Pan 9 

 2550 

 2549 

 2548 

 
 
 
 
 
 
 
 

 

 

 

 

ID = 3 

 

ID = 4 

 

  

9 



 130 

Classification 

Assign Class ( 4.36)

 1 2550 _1 2550 _2 
2550 _3 2550  2 2549 _1 

2549_2 2549_3 2549 _4  

2549 3 _1 _2 4 _1 _2 _3 

Assign Class 
 

 
 

 
 

 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 

4.36 Assign Class Landsat-SPOT Pan 

2550 
Assign Class 

2549_1 

2549_2 

2549 
Assign Class 

_1 

_2 

 
Assign Class 

_1 

_2  
Assign Class 

2 

3 

4 

2550_1 

2550_2 

1 

_3 
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4.3

7
La
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4.4  (Accuracy Assessment) 
    

4  
              1) Classification Stability 
 

0-1 

( 4.38) 
         2) Best Classification Result 
    

 ( 4.38) 
             3) Error Matrix Based on Training and Test Area (TTA) Mask 
    

( TTA) TTA

 ( 4.38) 
 
  
 
 
 
 
 
          Classification Stability            Best Classification Result                 TTA Mask 

4.38  Classification Stability,Best Classification 

Result TTA Mask Error Matrix Based on TTA Mask 
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              4) Error Matrix Based on Sample 
   Error 

Matrix Based on TTA Mask

 
 Error Matrix Based on 

(TTA) Mask TTA Mark 

Landsat-5 TM 
( 4.1)  SPOT-5 ( 4.2)

Landsat-SPOT Pan ( 4.3) 
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4.
1 

 E
rro

r M
atr

ix
 B
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ed

 o
n 

(T
TA

) M
as

k 
La
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sa

t-5
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Us
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ss
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55
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54
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55
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33
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41
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54
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4.
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4.5  

3

 KIA ( 4.1,4.2 4.3) 
Landsat-5 TM Kappa Index Agreement (KIA) 0.893

SPOT-5 KIA 0.885 Landsat-SPOT Pan 

KIA 0.866 

         4.5.1 Landsat-5 TM 
Landsat-5 TM Kappa Index Agreement (KIA) 0.893

2548 2550

2548 

2548 2548 2

2550 

2550 2550 

 

4.4 

Landsat-5 TM 

 

 

  

  

    

    

      

 2550 33 41 80 33 100 

 2549 16 22 73 16 100 

 2548 11 11 100 23 48 

 43 43 100 43 100 
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4.4 ( ) 

 

 

  

  

    

    

      

 64 64 100 72 89 

 63 83 76 63 100 

 46 46 100 60 77 

 41 41 100 41 100 

 17 17 100 17 100 

 
         4.5.2 SPOT-5  

SPOT-5 Landsat-5 TM

KIA 0.885 SPOT-5 

Landsat-5 TM

2548 2549 

2548 SPOT-5 

Landsat-5 TM  
4.5 

SPOT-5 

 

 

  

  

    

    

      

 2550 299 299 100 299 100 

 2549 104 197 53 104 100 

 2548 108 159 68 144 75 

 306 306 100 306 100 
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4.5 ( ) 

 

 

  

  

    

    

      

 378 378 100 378 100 

 239 360 66 332 72 

 292 292 100 428 68 

 359 359 100 359 100 

 143 143 100 143 100 

 54 54 100 54 100 

 62 62 100 62 100 

 
        4.5.3 Landsat-SPOT Pan 

Landsat-SPOT Pan KIA 0.866 

2 

2548 2550 
Landsat-5 TM 

4.6 

Landsat-SPOT Pan 

 

 

  

  

    

    

      

 2550 903 903 100 903 100 

 2549 577 577 100 577 100 

 2548 332 400 83 731 45 

 1339 1558 86 1339 100 
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4.6 ( ) 

 

 

  

  

    

    

      

 1348 1605 84 1567 86 

 1208 1707 71 1208 100 

 706 706 100 1131 62 

 781 781 100 781 100 

 368 368 100 368 100 

 123 123 100 123 100 

 135 135 100 135 100 

 

        4.5.4 

 KIA Landsat-5 TM 

SPOT-5 

Landsat-SPOT Pan KIA  

4.7 

 

 

 

Landsat-5 TM SPOT-5 Landsat-SPOT Pan 

 2548 48 75 45 

 89   86 

   72   

 77 68 62 

 

4.7 

3
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2548 Landsat-5 TM

Landsat-SPOT Pan 2548 

SPOT-5

2548  

   SPOT-5

Landsat-5 TM Landsat-SPOT Pan 
 Landsat-5 TM SPOT-5 

Landsat-SPOT Pan 

Landsat-SPOT Pan

Landsat-5 TM SPOT-5

  

   

 
4.6 

    

Definiens Developer V.7

Maximum Likelihood  
        4.6.1 

    1.
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Maximum Likelihood 

Maximum Likelihood 
Maximum Likelihood 

vector  

Maximum Likelihood

    2. 

Maximum Likelihood

 

    3. 
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    4.

Maximum Likelihood

        4.6.2  

   1.  

 

   2. 
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4.7  

    

NDVI brightness 

3  Error 

Matrix Based on (TTA) Mask Landsat-5 TM KIA 

SPOT-5 Landsat-SPOT Pan KIA

2548 SPOT-5 

Landsat-5 TM Landsat-

SPOT Pan Landsat-5 TM

SPOT-5 Landsat-SPOT Pan 
 
 


