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Self-optimizing iterative classification method of high-resolution
remote sensing images

SHI Lei, WAN Youchuan, LI Gang, JIANG Ying
(School of Remote Sensing and Information Engineering, Wuhan University, Wuhan 430079, China)

Abstract; A self-optimizing iterative classification method based on image segments which classifies high-resolution remote sensing images by
acquiring training samples through semi-supervised fuzzy C-means and designing the self-optimizing iterative classifier based on support vector
machine was proposed. Image segments could be obtained by fractal net evolution approach and a few labeled samples were selected; based on
labeled samples, image segments were clustered by semi-supervised fuzzy C-means clustering method and then training samples could be obtained
by intensity filtration from clustering results; the self-optimizing iterative support vector machine was designed to carry on classification iteratively
until the classification requirements were met and during the classification process, training samples were updated and optimized to improve the
performance of the classifier by statistical analyses of the two adjacent classifications. QuickBird and WorldView images of Wuhan City were
classified by the method proposed by this paper and the overall accuracy achieved 94.67% and 92% . In comparison with the overall accuracy of
the classification with training samples selected by manual work, the regular support vector machine classification method and the least squares
support vector machine classification method, the accuracy of the suggested method is obviously higher and the classification effect is better.
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Tab.1 Confusion matrix of different classification methods of QuickBird image
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A R B RG BE % 96.49 96. 00 83.33 91.67 95.45
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ZS:0) 0 26 30 86.67
58an 61 18 20 9 42 150
M e NG S % 93.44 77.78 95.00 88.89 61.90
WILAEASRIBT5 ¥ : SS-FCM 3 73207125 - L SVM
I IER 7 57 0 0 1 2 60 95.00
HH 17 0 2 24 70.83
B % 15 0 2 18 83.33
IS 8 1 9 88.89
Hi 0 35 39 89.74
Bt 61 18 20 9 42 150
He FE NG B/ % 93.44 94.44 75.00 88. 89 83.33
WRREA SR IDTT 75 : SS-FCM 3 73277 1% : LS-SVM
TEHE 81 0 0 1 82 98.78
B 10 1 13 76.92
6 I 14 1 15 93.33
NS 12 0 13 92.31
P 4 0 17 27 62.96
Bat 86 12 19 13 20 150
He FE NG B/ % 94.19 83.33 73.68 92.31 85.00
&3 QuickBird 5§ WorldView RE 4 E 7% BB ES Kappa BEIXTEE
Tab.3  Accuracy comparisons of different classification methods of QuickBird and WorldView
QuickBird WorldView
SRR/ % Kappa % ERKEIE/ %o Kappa %
ARIT7 ik 94.67 0.93 92.00 0.89
NP ZRAEA 82.00 0.75 82.67 0.76
HHLSVM Jy ik 87.33 0.82 88.00 0.83
LS-SVM 5k 88.00 0.83 89.33 0.85
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