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Enhancing Classification Performance by Separating Spectral Signature of Training Data Set
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Abstract : This paper presents a method to enhance the performance of supervised classification by
separating the spectral signature of the training data sets for each class. Using clustering technique, a
training data set is divided into several subsets which show a pattern of the normal distribution with small
value of spectral variances. Then a supervised classification is applied with the divided training data set as
training data for the temporary subclasses of the original class. The proposed method is applied to a
Landsat TM image of Busan area for the applicability test. The result shows that the proposed method
produces better classified results than the conventional statistical classification methods. It is expected that
the proposed method will reduce the effort and expense for selecting the training data set for each class in
an area which has spectrally homogeneous signature.
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Fig. 1. Flow chart of the procedure for the proposed spectral signature separation classification technique. The dotted
line represents the conventional supervised classification procedure.
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Table 1. Statistical parameters of each class before signature separation.

Class Mean Covariance Matrix # of Separated Signatures
Band 1 64.78 13.52 16.18 30.85 40.97
Band 2 4426 2447 4427 63.24
Forest 5
Band 3 46.51 90.03 116.78
Band 4 58.04 233.20
Band 1 88.71 20.42 14.60 13.38 7.20
Band 2- 72.57 20.15 26.73 16.99
Paddy Band 3 85.73 5155 3777 .
Band 4 80.29 53.80
Band 1 97.17 335.16 298.58 334.58 24590
Urban Band 2 74.32 339.24 415.59 293.77 9
Band 3 80.06 579.34 408.46
Band 4 69.95 355.65
L Band 1 62.92 2.63 0.75 0.40 0.09
Water Band 2 36.52 1.79 0.50 0.16 |
Band 3 26.25 1.84 0.08
Band 4 15.34 0.55
Band 1 74.23 163.03 179.84 249.75 147.88
Entire Band 2 53.89 21746 312.78 204.45
Image Band 3 5743 480.35 334.65
Band 4 63.09 405.01
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(e) ()
Fig. 2. (a) Sample Landsat TM image and ROls. (b} Distribution of training data set for each class on scattergram of band 2 and
band 3. (c) Classified result by conventional Minimum Distance method. (d) Classified result by conventional Maximum
Likelihood method. () Classified result by proposed signature separated Minimum Distance method. (f) Classified result

by proposed signature separated Maximum Likelihood method.
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Table 2. Classification error matrix by conventional Minimum Distance and Maximum Likelihood classification technigues.

Minimum Distance Maximum Likelihood
Water | Paddy | Urban | Forest Water | Paddy | Urban | Forest
Water 2470 0 0 430 2900 Water 2460 0 0 0 2460
Paddy 0 687 508 92 1287 Paddy 0 691 258 2 951
Urban 0 120 1668 0 1788 Urban 8 121 2212 94 2435
Forest 0 5 294 3565 3864 Forest 2 0 0 3991 3993
2470 812 2470 4087 2470 812 2470 4087
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Table 3. Statistical parameters of forest class’s separated signatures.

Signature Mean Covariance Matrix

Signature 1 Band 1 69.54 5.62 4.57 7.04 3.30
of Band 2 51.20 7.90 10.83 5.32
Forest Band 3 60.86 23.65 11.41
class Band 4 7593 26.96
Signature 2 Band 1 65.12 4.38 2.82 6.12 -0.53
of Band 2 4576 434 7.39 0.49
Forest Band 3 4732 20.92 -2.29
class Band 4 7423 2371
Signature 3 Band 1 65.99 4.69 323 549 0.01
of Band 2 4562 5.50 6.79 1.11
Forest Band 3 49.10 17.52 2.38
class Band 4 60.78 16.06
Signature 4 Band 1 63.14 4.17 2.15 3.98 -0.67
of Band 2 41.75 335 4.35 0.40
Forest Band 3 41.59 11.57 -0.56
class Band 4 49.32 16.84
Signature 5 Band 1 60.58 352 207 346 4.19
of Band 2 38.00 3.56 433 5.85
Forest Band 3 35.15 10.25 9.96
class Band 4 36.50 23.77
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