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Abstract : In the classification of satellite images, the representative of training of classes is very
important factor that affects the classification accuracy. Hence, in order to improve the classification

accuracy, it is required to optimize pre-classification stage which determines classification parameters
rather than to develop classifiers alone. In this study, the normality of training are calculated at the pre-

classification stage using SPOT XS and LANDSAT TM. A correlation coefficient of multivariate Q-Q pl

ot

with 5% significance level and a variance of initial training are considered as an object function of genetic
algorithm in the training normalization process. As a result of normalization of training using the genetic
algorithm, it was proved that, for the study area, the mean and variance of each class shifted to the

population, and the result showed the possibility of prediction of the distribution of each class.
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A Study on the Training Optimization Using Genetic Algorithm
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Fig. 2. The training optimization flow using genetic aigorithm
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Table 1. Comparison of Q-Q plot correlation coefficient between Before and After training normalization in case
of SPOT XS image

sampling Before training normalization After training normalization
significance level Q-Q plot correlation significance level Q-Q plot correlation
class | 5% coefficient 5% coefficient
forest 09914 | 0.9894 0.9818
watr 0.9813 0.9826 0.9628
field 0.9900 0.9528 0.9801
paddy 0.9924 0.9721 0.9858
orchard 09735 0.9796 0.9460
dry-brook 0.9869 0.9965 0.9749
city 0.9852 0.9785 0.9700
forest(shadow) 0.9899 0.9974 0.9768
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Table 2. Comparison of mean - variance among Reference, Before and After training normalization in case of SPOT XS image

A Study on the Training Optimization Using Genetic Algerithm

s EAAL AFE) A
R N
o B AFolnE R FEF Y
A7) HEW @ AB
ER L ERE AEHE AS WA
2ol
e A 2% wad Az

2

=y g A thREoe] 27] Edolydel ]
Aol o sMHEHEYE
o} o71A, BRI 7

< Table 204
Helez AR
AE I3 A
FEot] 7
sta-o] Ho -
o)A Atg

o

class statistic band 1 band 2 band 3
reference 25.202 41939 33.694

mean before training normalization 22.031 41.246 31.861

water after training normalization 22.857 41.357 31.929
reference 96.432 26.133 53.275

variance before training normalization 34.593 3.876 8.621

after training normalization 50.497 5.571 13,254

reference 40.381 41.801 36.138

mean before training normalization 44.067 42425 36.985

field after training normalization 44.850 42.800 37.300
reference 30.019 11.000 20485

variance before training normalization 80.650 5.254 12.526

after training normalization 127.045 7.044 19.909

reference 40.004 43.630 38.291

mean before training normalization 40.704 45816 40447

paddy after training normalization 40.528 45.832 40.337
reference 19.135 7.374 12.906

variance before training normalization 14.475 7.039 6.567

after training normalization 14.661 9.483 7.931

reference 38.456 39.766 33573

mean before training normalization 40.714 39.786 33.976

orchard after training normalization 40.556 39.778 34.167
reference 26.177 5493 9.302

variance before training normalization 4.551 1.343 2.609

after training normalization 5.909 1.948 3.324

reference 46.763 54.264 51.853

mean before training normalization 50.253 58.072 56.867

dry-brook after training normalization 49.844 57778 56.378
reference 154.132 65.774 125217

variance before training normalization 44.386 21.458 41,994

after training normalization 60.998 25.404 53377

reference 38731 45.842 39.889

mean before training normalization 38.235 49.153 42.659

city affer training normalization 38.243 48.838 42.324
reference 16.868 15.897 19.218

variance before training normalization 3.944 5.084 4.751

after training normalization 5911 7.084 7.170
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Fig. 3. DN distribution of field class in SPOT XS imagery
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A Srudy on the Training Optimization Using Genetic Algorithm

WEs Bagel BAY s ST 9
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Table 3. Comparison of mean - variance among Reference, Before and After training normalization in case of

SPOT XS image considering fixed sample pixels

class statistic band 1 band 2 band 3
reference 25.202 41.939 33.694

mean before training normalization 22.031 41.246 31.861

water after training normalization 22.143 41.163 31.898
reference 96.432 26.133 53.275

variarce before training normalization 34.593 3.876 8.621

after training normalization 37.458 4.056 9.552

reference 40.381 41.801 36.138

mean before training normalization 44.067 42425 36.985

field after training normalization 44.119 42458 36.975
reference 30.019 11.000 20.485

variance before training normalization 80.650 5.254 12.526

after training normalization 84.123 4.968 11.957

reference 40.004 43,630 38.291

mean before training normalization 40.704 45.816 40.447

paddy after training normalization 40.717 45.761 40.389
reference 19.135 7.374 12.906

variance before training normalization 14475 7.039 6.567

after training normalization 15.062 6.898 6.865

reference 38.456 39.766 33.573

mean before training normalization 40.714 39.786 33.976

orchard after training normalization 40.379 39.793 33.793
reference 26.177 5493 9.302

variance before training normalization 4.551 1.343 2.609

after training normalization 5.030 1.384 2.813

reference 46.763 54.264 51.853

mean before training normalization 50.253 58.072 56.867

dry-brook after training normalization 49.739 57.652 56.261
reference 154.132 65.774 125.217

variance before training normalization 44386 21.458 41.994

after training normalization 45.402 22,701 43.960

reference 38.731 45.842 39.889

mean before training normalization 38.235 49.153 42,659

city after training normalization 38.083 49.067 42,583
reference 16.868 15.897 19218

variance before training normalization 3.944 5.084 4.751

after training normalization 4.247 5.283 5.264
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Table 4. Comparison of Q-Q plot correlation coefficient between Before and After training normalization in case of LANDSAT TM

sampling Before training normalization After training normalization
significance level Q-Q plot correlation significance level Q-Q plot correlation
class 5% coefficient 5% coefficient
forest 0.999 0.9993 0.9936 0.9939
watr 09772 0.9275 0.9413 0.9805
field 0.9920 0.9936 0.9913 0.9988
paddy 0.9823 0.9653 0.9603 0.9922
orchard 0.9664 0.9699 0.9437 0.9978
dry-brook 0.9740 0.9893 0.9652 0.9981
city 0.9884 0.8359 0.9863 0.9932
forest(shadow) 0.9932 0.9948 0.9867 0.9943
Band 1 Band 2
6000 7000
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3 $ 5000
Z 4000 =
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5 2mf S 2000}
1000 1000
0 b . 0
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Table 5. Comparison of mean - variance among Reference, Before and After training normalization in case of LANDSAT TM image

class Statistic band 1 band 2 band 3 band 4 band 5 band 7

reference 83.513 37.044 40412 27.013 31.954 17.052

mean before 82.627 36.314 38.706 24.941 26.549 13.843

water after 83.000 36.625 38.875 25.938 28.563 14.875

reference 12.475 7.941 26.071 47.900 175.006 59.877

variance before 14.278 14.860 34.132 13.856 25.573 7.575

after 23.600 22117 49.317 33.129 72.529 18917

reference 88.842 41.378 53.990 63.059 103.314 52.386

mean before 91.633 43953 59.503 66.166 114.213 59.485

field after 91.407 43.733 59.007 65.773 113.527 59.053

reference 34.246 20.976 69.806 70.997 286.591 109.768

variance before 20.174 13.010 42799 42151 299.276 111.287

after 17.760 11.150 37.121 41.009 291.983 106.548

reference 88.093 40.363 51.194 57.163 92.002 45914

mean before 86.174 39435 50.667 52.014 97.594 50.739

paddy after 86.654 40.231 53.000 54.885 101.192 51.500

reference 23.464 11.451 35.904 70.829 224370 78.252

variance before 10.881 7.191 52.431 59.897 216.803 32.725

after 12.395 11.225 87.760 98.586 393.362 55.220

reference 87.922 40.813 53.684 62.604 106.165 53.064

mean before 87.688 40.094 51.750 63.469 105.875 52.844

orchard after 87.471 39.882 51.588 62.177 104.765 52.882

reference 18.148 9.967 36.373 63.362 206.066 61.717

variance before 6.480 3.184 11.290 34967 71.790 25.620

after 6.890 2.985 9.757 23.404 59.066 26.360

reference 114.995 61.260 87.280 80.954 150.397 91.839

mean before 118.302 63.581 93.209 85.744 158.674 96.605

dry-brook after 117.367 63.000 92.267 84.767 157.033 95.500

reference 110.586 68.807 208.052 217.356 | 1346.156 616.827

variance before 75.597 32.440 84.979 96.862 721.749 392.197

after 85.137 38.000 97.926 115.771 850.516 454.535

reference 102.388 49.051 64.637 64.383 106.383 60.542

mean before 110.088 53.053 70.851 66.474 107412 65.009

city after 108.936 52.505 69.817 65.065 104.914 63.226

reference 93.606 34716 88.059 43480 221.950 118.788

variance before 49.444 15.696 37.544 26.429 135.377 70.593

after 20.713 7.035 12.173 8.452 47.732 21.959

x Here, before : before training normalization
afier : after training normalization
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Table 6. Comparison of maximum - minimum DN value among reference, Before and After training
normalization in case of LANDSAT TM image

class Statistic band 1 band 2 band 3 band 4 band 5 band 7
reference 61 It 10 20 19 2
Min. before 74 31 32 36 52 21
forest after 75 31 33 36 52 21
reference 206 119 100 137 224 198
Max. before 89 40 54 66 130 65
after 89 40 54 66 128 65
reference 74 29 28 18 13 7
Min. before 75 30 30 21 22 10
water after 76 30 30 21 22 10
reference 129 180 108 99 189 117
Max. before 93 45 53 40 46 25
after 93 45 53 40 46 25
reference 35 21 32 24 28 13
Min. before 85 38 49 50 66 33
field after 85 38 49 50 66 33
reference 217 124 97 109 180 108
Max. before 107 58 85 78 159 9%
after 106 57 82 78 159 96
reference 67 31 14 24 25 14
Min. before 81 36 42 42 82 41
paddy after 33 36 43 43 82 41
reference 204 71 106 138 181 126
Max. before 99 47 75 78 159 74
after 98 47 75 78 159 74
reference 77 3] 37 39 54 26
Min. before 82 37 45 56 95 45
orchard after 82 37 46 56 95 45
reference 115 59 80 88 149 75
Max. betore 93 44 58 78 124 62
after 93 44 58 74 119 62
reference 82 31 38 18 17 7
dry-brook Min. before 99 53 74 62 77 43
after 99 53 74 62 77 43
reference 132 180 111 11t 202 126
Max. before 129 71 104 ; 96 188 120
after 129 71 104 96 188 119
reference 77 35 36 44 53 23
Min. before 95 45 57 57 84 51
city after 99 46 63 57 84 51
reference 145 76 109 94 175 113
Max. betore 144 76 107 94 175 113
after _ 117 39 79 71 112 74
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