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122 10 Table 2 Affinity index to the first attrtibute. TM image
1 20
™ R 167 8 fif SEREERER] RAE ML
168 6 0 [0—165.22] =165.22 10 10/40000=0. 00025
169 6 1 [1—165.22] =164.22 20 30/40000=0. 00075
2 [2—186.22|=163.22 20 50/40000=0. 00125
170 4
17 4 168 [168—165.221=2.78 600 36600/40000=0. 915
173 2 163 |163—165.22|=2.22 400  37000/40000=0.925
HE 0 167 [167—165.221=1.78 1000 38000/40000=0. 95
1 120 164 |164—165.22/=1.22 1000  39000/40000=0.975
B il 2 30 166 |166—165.22/=0.78 500  39500/40000=0.9875
H 0 165 [165—165.22]|=0.22 500 40000/40000=1.0
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Table 3  Affinity index to the second attribute . soil type
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Table 4 The confusion error matrix for Maximum-likelihood classification
s it
e 1 2 4 5 6 7 8 9 10 11 ks %

1 93 54 0 0 0 1 28 0 5 1 51.10
2 0 56 0 0 0 3 20 10 2 1 60. 87

o il 3 0 0 181 0 0 0 0 3 0 0 0 98.37
4 0 2 0 54 4 6 12 0 0 0 20 55.10
5 0 0 0 52 35 0 0 0 0 0 40.23

B 6 2 2 0 48 69 23 0 0 0 3 15.65
7 0 2 0 0 3 120 0 0 0 42 68.97
8 0 2 73 0 0 0 10 0 0 0 11.76
9 0 1 0 0 0 0 3 253 0 0 98. 44
10 9 0 0 0 0 4 0 1 41 1 73.21
11 3 0 0 20 38 13 0 0 0 1 15 16. 67

s/ % 86.92  47.06  71.26  29.83  23.97 51.11 85.71 15.62 95.83 83.67  18.07
LAy 4y HoHb 1 =60. 6726
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Table 5 The confusion error matrix for classification based on Goodall ’s affinity index with only images
e
e IR 1 2 3 4 5 6 7 8 9 10 11 FfprseE/ %

1 37 68 0 1 0 2 7 0 64 3 0 20.33
2 5 28 0 0 0 0 10 37 11 1 30.43

Lioail] 3 0 0 184 0 0 0 0 0 0 0 0 100.00
4 1 1 0 7 2 33 11 0 0 1 42 7.14
5 0 0 0 15 57 6 0 9 0 0 0 65.52

B 6 1 4 41 42 35 2 4 0 2 16 23.81
7 23 16 0 0 3 85 0 0 12 35 48.85
8 0 0 83 1 0 0 1 0 0 0 0 0.00
9 0 2 0 0 0 1 0 254 0 0 98.83
10 17 0 0 0 0 2 0 2 35 0 62.50
11 2 0 13 12 26 4 2 1 7 23 25.56
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Table 6 The confusion error matrix for classification based on Goodall ’s affinity index with images and other data

eS¢
gpE 1 2 3 1 5 6 7 8 9 10 0 g/ %
1 91 55 2 0 9 2 0 0 12 7 4 50.00
2 22 33 0 0 0 0 3 0 3 31 0 35.87
Fa il 3 0 0 184 0 0 0 0 0 0 0 0 100. 00
4 5 18 0 57 0 3 7 0 0 0 8 58.16
5 0 0 0 8 47 30 0 2 0 0 0 54.02
B 6 0 0 0 2 28 106 0 10 0 0 1 72.11
7 12 4 4 0 3 117 0 0 12 22 67.24
8 0 0 7 0 0 0 0 78 0 0 0 91.76
9 0 0 0 0 1 1 12 0 239 2 2 93.00
10 1 0 0 0 0 0 0 0 0 55 0 98.21
11 11 0 0 5 18 31 0 0 0 1 24 26.67
R/ % 64.08  30.00 95.34 75.00 45.63 60.23 84.17 86.67  94.09  50.93  39.34

LA 4y SR E=T1.01%
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Table 7 The confusion error matrix for classification based on evidential theory with only images

HKuE KR 1 2 3 4 5 6 7 8 9 10 11 f e/ %
1 1 85 82 0 0 0 0 0 0 0 12 2 46.70
2 0 0 73 0 0 0 0 6 0 4 0 9 79.35
il 3 0 0 0 69 0 0 0 0 115 0 0 0 37.50
4 0 1 2 0 5 1 27 6 0 0 0 56 5.10
5 0 0 0 0 22 55 10 0 0 0 0 0 63.22
B 6 0 4 2 0 14 47 78 0 0 0 0 2 53.06
7 0 0 9 0 0 0 22 95 0 0 0 48 54.60
8 0 0 7 5 0 0 1 0 72 0 0 0 84.71
9 6 0 10 0 0 0 0 0 0 240 0 93.39
10 0 18 0 0 0 0 0 1 0 0 32 5 57.14
11 2 3 0 0 0 16 55 0 0 0 0 14 15.56
Bk E/ Y% 76.58 39.46 93.24  12.20 46.22 40.41 87.96 38.50 98.36  72.73 10.22

YA 5y RN =56, 31%
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Table 8 The confusion error matrix for classification based on evidential theory with images and other data

s it
Ke Reeme 1 2 3 4 5 6 7 8 9 10 11 fpwsE/%
1 81 92 0 0 4 4 1 0 0 0 0 0 50. 55
2 64 19 0 1 3 1 0 0 0 0 0 20. 65
Rl 3 25 0 0 118 0 0 41 0 0 0 0 0 64.13
4 0 0 1 0 83 0 14 0 0 0 0 0 84.69
5 0 0 0 0 0 34 53 0 0 0 0 0 39.08
Hdm 6 0 2 0 0 3 43 99 0 0 0 0 0 67.35
7 0 1 0 0 0 0 65 97 0 0 0 11 55.75
8 6 0 0 2 0 1 0 0 76 0 0 0 89.41
9 6 0 0 0 0 0 0 0 251 0 0 97.67
10 0 49 0 0 0 0 0 0 0 0 7 0 12.50
11 8 9 0 0 0 16 57 0 0 0 0 0 0.00
B/ % 58.60 95.00 98.33  91.21 33.66 29.91 100.00 100.00 100.00 100.00 0.00
LR 4y YN = 60.33%
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An Algorithm for Spatial Data Integrated Classification
Based on GOODALL ’s Affinity Index

TIAN Qing
(Institute of Remote Sensing Applications, Chinese Academy of Sciences 100101

Enrico Feoli

( Biology Department, Trieste University > Italy)

Abstract Today many methods have been used in classifying remote sensing images- However: developing classification
algorithm which is capable of processing both images and other ancillary spatial data still remains to be an active research
area- In this paper. the affinity index of David W- Goodall based on probability was explained and its application possi-
bility in remote sensing and other spatial data integrated classification was studied- Based on Goodall s affinity index, a
computer program for classifying both remote sensing and other spatial data was developed within GRASS environment - To
see the result of this program; it was tested in a case study area and compared with other popular classification methods
such as maximum likelihood classification and evidential classification- Through this study. we would like to know how
the other spatial data can help improve the remote sensing image classification and whether the algorithm based on
Goodall ’s affinity index is good in classifying remote sensing images and other ancillary spatial data in an integrate way -
Key words Remote sensing image, Spatial data, Multisource data classification, Affinity index -
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