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Abstract: A new objectoriented method for cla ssification of high resolution remotely sensed imagery is proposed,
which integrates support vector machine ( SVM) technique with rough-setbased granular computing ( RSBGC).
First, gradient image is obtained by applying phase congruency nodel to the QuickBird panchromatic ima ge.
Extended minima tra nsform and minima imposition are used to get foreground ma rking of ges-objects and inplement
gradient reconstruction respectively. Based on these improvement mea sures, better segmentationis achieved using
watershed transform Second, spectral characteristic is got from multi-spectral data and texture feature is
extracted by Gabor wavelet. Mult-kernel SVM is used to present preparatory objectoriented classification, and
information granularities are obtained through intersection of the classification results. Third, granularities are
differentiated by means of comparing the Euclidean distance between average value of granularity and every
sample central moment. Spatial adjacency relation among the granularities is quantitative analyzed in order to
classify the uncertain granularities after the former clustering. The resulting classification is achieved by little
artificial interaction identification. A comparative experiment is performed with both SVM and neural network
methods based on RBRkernel function. It is shown that the proposed method can obtain better classification results.

Key words : object-oriented classification; granular computing; rough set; support vector ma chine; spatial adjacency
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Tab. 1 Information table

Objects Att. I(texture) Att.2(texture) - Att. 27(spectra)

X 0.234 1 0.5327 0.3452
x2 0.4532 0.2683 0.653 1
X 456 0.6322 0.553 1 0.6539
2
Tab.2 Granularity table
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Fig.4 Granularities for clustering
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3
Tab.3 Spatial adjacency relation between granularities
G1 G2 G3 G4 G5 G6 G7 G8 G9
Gl 0.3628 0.1054 0.0351 0.1429 0.204 1 0.0523 1.1627 0.706 5 0.2478
G2 0.1054 0.000 3 - 0.106 1 0.0183 0.168 7 1.676 1 0.090 4 0.0111
G3 0.0351 - 0.0158 0.0203 - - 1.8163 0.5228 0.6017
G4 0.1429 0.106 1 0.0203 2.403 4 - - 0.3773 - 0. 0060
G5 0.204 1 0.0183 - - 0.9297 - 0.7649 4.3331 0.1043
G6 0.0523 0.168 7 - - - 2.4570 0.263 6 - 0.1311
G7 1.1627 1.676 1 1.8163 0.3773 0.7649 0.263 6 21.644 6 1. 5003 5.0995
G8 0.706 5 0.090 4 0.5228 - 4.3331 - 1.5003 20. 466 8 0.1899
G9 0.247 8 0.0111 0.601 7 0. 006 0 0.104 3 0.1311 5.099 5 0.1899 2.0997
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Fig.6 Comparison of the results by three dassification methods
4.2 SVM,
4
SVM > RBF Tab.4 Comparison of confusion matrix for three
assification me
(RBFSVM) dassification methods
(RBFNN)
’ ’ 25 11 36
200 13 6 219
SVM 195 195
5 157 14 176
RBFNN , 5 169 174
( 6(b) () RBFSVM 200 00 200 200 721
BRFNN 200 5 65 20 290
2
1% 23 218
? RBFSVM 112 14 126
RBFNN 166 166
3 200 200 200 200 673
2
200 5 77 43 325
200 Kappa
187 34 221
(2 45
B RBFNN 8 89 15 112
4 5 142 142
RBFSVM RBFNN 200 200 200 200 618
2
5 Kappa
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Tab.5 Comparison of both overall accuracy and Kappa

coeffident for three classification methods

RBFSVM RBFNN
/(%) 90. 13 84.13 77.25
Kappa 0.8703

0.788 3

0.696 7
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