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DISTANCE MEASUREMENT BASED METHODS FROM
ENDMEMBER SELECTION TO SPECTRAL UNMIXING

WANG Li-Guo, ZHANG Jing, LIU Dan-Feng, WANG Qun-Ming

(College of Information and Communications Engineering, Harbin Engineering University, Harbin 150001, China)

Abstract: A new implementation method of simplex growing algorithm (SGA) is proposed based on support vector machine
(SVM) , which is free of dimensional reduction and makes use of distance measure instead of volume one. The unmixing e-
quality of linear SVM and linear spectral mixing modeling (LSMM) is proved. The superiorities of linear SVM based spec-
tral unmixing in two extended applications, combined use of endmember informations and nonlinearity use of the model, are
explored. Experiments show that the computational complexity of the SVM based implementation method of SGA is de-
creased greatly, while the unmixing accuracy is obviously improved.
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Fig. 1 The function of distance testing of LLSSVM
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Fig.2 Diagram of measure substitution in SGA
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Fig.3  Scatter plot of synthetic data used in experiment 1
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Table 1 Results comparison for experiment 1

BFEIEE (s) PR 23155 R
SGA 1.5557 20003
LLSSVM-SGA 0.4247 20003

R2 X2 HELRMLE

Table 2 Results comparison for experiment 2

BHEE(s) RS RO
SGA 23.5404 90045
LLSSVM-SGA 2.0108 90045
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Fig.4 (a)Synthesized data (b) LSMM unmixed results (c¢)
LSVM unmixed results
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Bl 5 IRRIBASE BYARIR 7 f ¥ Fb AR (a) LSVM (b) NLSVM
Fig. 5 Unmixing fractional images under different modellings (a) LSVM (b)NLSVM
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