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Feature Selection of Training Set for Supervised Classification of Satellite Imagery
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Abstract : It is complicate and time-consuming process to classify a multi-band satellite imagery
according to the applications. In addition, classification rate sensitively depends on the selection of
training data set and features in a supervised classification process. This paper introduced a classification
network adopting a fuzzy-based y- model in order to select a training data set and to extract features
which highly contribute to an actual classification. The features used in the classification were gray-level
histogram, textures, and NDVI (Normalized Difference Vegetation Index) of target imagery. Moreover, in
order to minimize the errors in the classification network, the Gradient Descent method was used in the
training process for the y-parameters at each node used. The trained parameters made it possible to
know the connectivity of each node and to delete the void features from all the possible input features.
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Table 1. The size of training data

Class cod: +F 9 F7%A

= 4 - a9z

Size 64 X 64 36 X 36

64 X 64

64 X 64 36 X 36

Fig. 2. SPOT Multispectral Image captured in Sept. 29, 1997 - Kwangju.
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Fig. 3. Structure of the Classification Network
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Table 2. The Statistics of each features on training set

Band 1 Band 2 Band 3 NDVI ASM Contrast Entropy | Correlation

4 2 I 61 51 156 050334 067413 0.10650 070180 6.06634
X¥FHR | 1235 1052 2691 0.07045 023620 0.08106 047315 1.92069

PR I 28 13 16 007109 081010 | 005882 040884 006704
N EEHA 578 558 12.36 022114 0.18346 005681 035613 008042
= A I 178 171 185 003474 007611 154734 311435 | 10572240
°e BEHR | 2750 2887 3604 0.12699 002643 | 049952 | 031174 974703
= 3 #F 214 217 148 -0.18743 038971 337532 194653 | 17093382
U gEHx | 4049 4342 3020 0.11598 028043 352688 1.1057 5154327
- 3 247 247 232 -0.03789 090218 011018 029378 | 22171640
° | g2Ha | 19U 21.29 3775 007077 017170 | 018677 050501 6.43548
1aR - 93 86 63 -0.16089 020915 037237 199073 | 2035236
REHA | 232 2280 2306 009456 007734 0.15231 043325 653450
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Table 3. Result of Training with the ¥ - modei for the structure of fig. 2

S h g s d | 334 | =4 | 78 | 198

vz}l e = °° "
Top y 031412 0.00000 0.32337 0.33832 018123 0.10100
Node S1(871) 115742 150727 115093 1.16707 1.30593 146597
(&#/) S2 (A1 2R) 084258 049273 084907 083293 069407 053403
y 001540 0.00000 0.00958 001410 0.00000 0.00000
Hidden I 6 (M= 1) 000003 000011 069544 0.16401 258360 0.00000
(370 5y (ME 2) 299942 0,00008 071942 255727 041640 0.00000
83 (M= 3) 0.00056 299981 158515 027873 0.00000 3.00000
y 045418 0.00000 045676 045432 037928 031394
51 (NDVI) 057163 234069 058403 042988 1.34900 1.10000
Hidden 1I 52 (ASM) 025612 0.12645 0.11253 031670 007141 021202
(&) 2=2)) 83 (Contrast) 0.06556 002295 0.05975 0.03237 002577 000204
84 (Correlation) 374157 071413 367358 3723% 307103 282216
55 (Entropy) 036512 179578 057011 049709 048278 0.86377
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Table 4. The confusion matrix using the original network

g Ee Sk T 9 734 = 4 T & 287 A& (%)

29 648 0 0 0 0 0 0

F 49 1 645 1 0 1 0 05

F73A 4 0 613 31 0 0 54

T 4 0 0 45 601 1 1 73

- 5 0 0 39 0 609 0 60

AN 0 0 20 6 0 622 40

A 653 645 718 638 611 623 386
Table 5. The confusion matrix using the same network after the redundancies have been detected and removed

e~ 3 % T 9 F73A = 4 T & 189 A E(%)

A 647 1 0 0 0 0 02

T+ 9 3 643 1 0 0 1 03

F7A 4 0 613 31 0 0 54

= A 0 0 45 601 1 1 73

T+ F 0 0 39 "0 609 0 60

YA 0 0 22 6 0 620 43

7 654 644 720 638 610 622 40

_47—



Journal of the Korean Society of Remote Sensing, Vol.15, No.1, 1999

Table 6. The confusion matrix using the maximum likelihood method

g~ A9 F 9 574X = 4 T 5 wA-h & (%)
2 ¥ 647 0 0 0 0 1 02
T 9 3 642 0 0 0 3 09
T4 1 0 571 18 58 0 119
T Al 0 0 27 563 22 36 131
T B 0 0 41 4 603 0 69
a3 0 0 8 31 0 609 60

Al 651 642 647 616 683 649 65

i

(b} Classified image using the y-model network

Figure 5. Ciassification results of Fig. 2 image
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