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ABSTRACT : A competitive learning network was proposed as unsupervised
training method of remote sensing data. Its performance and computational re-
quirements were compared with conventional clustering techniques such as Se-
quential and K—Means. An airborne remote sensing data set was used to study
the performance of these classifiers. The proposed algorithm required a little
more computational time than the conventional techniques. However, the perform-
ance of competitive learning network algorithm was found to be slightly more

than those of Sequential and K—Means clustering techniques.
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Table 1. Training phase in competitive learning network.
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Table 2. Training phase in modified competitive learning network.
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Table 3. Variation of weights with iterations.

HABAAIRS 2ES 7|y o7

Iter. ) Bafd Band 1 | Band 2 | Band 3 | Band 4 | Band 5 | Band 6
Initial b0 25.00 | 8.00 | 16.00 | 18.00 | 3.00 | 13.00
Value |- vam o 13.00 . 12.00 | 2.00 | 12.00 | 20.00 | 9.00
1 17.00 | 23.00 1.00 10. 00 25. 00 4.00
oy 165.37 | 150.31 | 117.73 | 99.93 | 72.76 | 95.27
L Y/ | 155,37 | 150.31 | 117.73 | 99.93 | 72.76 95.27
1 | 155.37 | 150.31 | 117.73 | 99.93 72.76 95,27
........... yr | 110.71 | 106.31 | 67.62 | 3515 | 58,29 | 88.02
2 V(/T) | 110.15 | 106,06 | 66.11 | 32,36 | 57.53 | 87.67
""" 11 110.76 | 106.98 | 66.42 | 31.78 | 57.33 | 87.55
T 108,15 | 103.48 | 63.90 | 31,26 57.35 87.25
3 | Y(/T) | 109.13 | 104.93 | 64,78 | 31,15 | 57.22 | 87.41
11 110.70 | 106.93 | 66.29 | 31.59 57.28 87.52
o yr ] 107.77 | 102,88 | 63.53 | 31,27 | 57.44 | 87.17
4 1 Y/ | 108,79 | 104.47 | 64.45 | 31.08 | s57.22 | 87.41
1 110,70 | 106.93 1 66.29 31,59 57.28 87.52
5 | Yr ] 107.61 | 102,55 | 63.40 | 31.40 | 57.54 | 87.14
V(7D | 108.55 | 104.14 | 64.23 31.06 57.24 87.32
PR O 7 N 107.52 | 102.34 | 63.33 | 31.53 | 57.62 87.13
V(D | 108.38 | 103.89 | 64.07 31.07 57.26 87.29
7 | yr oo 107.47 | 102,19 | 63.29 | 31.65 57.70 87.12
V(7T | 108.25 | 103.69 | 63.95 31.08 57.28 87.26
/T [ 10743 1102.08 | 63.27 31.83 57.76 87.12
8 ..................................................................................................................................................................................
i/ ] 108,15 | 103.53 | 63.86 31.10 57.30 87.24
9 T 107.41 /101,99 ' 6326 | 31,8 | 57.76 | 87.13
V(/T) | 108.06 | 103.40 | 63.78 31.12 57. 32 87.23
10 /T 107.40 | 101.93 | 63.26 31.90 57. 81 87.13
11 /T 107.39 | 101.88 | 63.26 31.96 57.89 87.14
12 /T 107.38 | 101.83 | 63.26 32,01 57.92 87.14
13 T 107.38 | 101.80 | 63.26 32.06 57.95 87.14
14 /T 107.37 | 101.77 | 63.26 32.10 57.97 87.15
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Table 4. Distance between cluster means.

CLUSTER

CLUSTER

1 = Learning rate, T = [teration
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Table 5. Variances of each cluster.

L BD N ; |
AN 1 2 3 4 5 6
CLUSTER " ! ;

VIESTSRNO7 . 5276 79093, 08 255,01

| |m= YT toas8 | 77.95 . 9973 198.13 | 160.22 | 276.01
m=1 |131.54 | 96.198 | 126.48 | 212.21 | 168.98 | 290.33
K-means | 131.52 | 96.18 | 126.46 | 212.17 | 168.95 | 290.28
n=11 | AEKER | 203.65 734.01 | (RVNENL

, |m= /00T 220,77 | PRI 20479 593.97 | 136.63 | 286,59
7 = 26411 | 223.88 22661  GRORGE | 154.17 | 32476

K-means - 264,11 | 223.88 2‘26'.”61”“‘”'"1""1”54?'i'%"'f"éééﬁé"'

oot v ONE TRN | KD GRG0

3 |7-VUT| B 47.67 | 59.13 123,31 11179 | 186,67
me1 5835 | 5801 1 7424 | 142.02 | 126.01 | 20395
Cnoans | 58,33 | 58.89 | 74.22 | 141.99 | 125.97 | 203.88

m=1T o 29.75 | 55.06 0 26.84 5. 45
(|70 ozeez 4109 2e4 1417 | SR | 9.38
n =1 19.80 - [EWE  14.74 | 5.93 | 10.46
K-means | (NN NS | MR | 1473 593 | 10.46

7= 10 152,12 | 201.24 | 820,14 | 654.78 | 456,22 | 772.72
s 7=V 145,03 | 185, 20 0.7 e ssnar | 700,26
m=1  116.13 | 133.81 689.45  582.25 | FURNW | 747.54
K-means | [WEINE | TRENE RN | SVAN | WENY | Y
n=1r  GNE  BAE TN MR 62.73 | 11508
o |7V 692 | 5878 | 67.61 | 141,36 47.14 | 9567
m=1 48,40 1 60.43 | 68.04  149.56 | CRNN | UMY
K-means ' 48.40 | 60.44 | 68.05 | 149.63 35.61 | 75.22
7=1T 30010 ' 157.31  229.68 | 708.97 | 240.53 | 477.76
;|m= TV 28035 154,05 | 207.85 | GUNE | RN | TERED)
n = 243. 49151 . 88)§ 698.83 | 249.13 | 491.57
| Komeans | 243,51 151,92 | 202.22 | 698.86 | 249.15 | 491.67

71 = Learning rate, 1T = lteration
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Fig. 3 (a) False color composite image of sample data(band 4, 3, 2).

{b) Classified result by Minimum distance classifier
(trained by competitive learning network ).

(c) Classified result by Minimum distance classifier
(trained by K-Means clustering technique).
Misclassified pixels are shown in the black circles.

(d) Classified result by Minimum distance classifier
(trained by Sequential clustering technique).

Misclassified pixels are shown in the black circles.
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