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Hyperspectral demixing method based on isometric mapping
and spatial information
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Abstract : Mixed pixel in hyperspectral image is actually a nonlinear spectral mixing,which is caused by multiple re-
flecting and scattering. Because traditional spectral demixing algorithms are based on linear spectral mixture model,
they have low demixing precision. A nonlinear spectral demixing algorithm based on isometric mapping and spatial in-
formation is presented under nonlinear mixing assumptions. The algorithm reduces original data into a low-dimensional
space by isometric mapping,and spatial information is used to extract endmembers from low-dimensional space. The a-
bundances of the obtained endmembers are calculated by full-constrained least squares. Experimental results on real
hyperspectral data demonstrate that the proposed approach outperformed N-FINDR method and the geodesic simplex
volume maximization( GSVM).
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Fig. 1 Flow chart of the proposed method
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Fig. 2 AVIRIS image scene ; Purdue Indiana Pine test site
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Tab. 1 Decomposing results of AVIRIS Indian Pine scene

ISOMAPSP
Method |[N-FINDR| GSVM
ws =3 ws =5 ws =7 ws =9
SAD | 0.1267 | 0.1092 | 0. 1144 | 0.0731 | 0.0658 | 0.0988
SID 0.0214 | 0.0193 | 0.0197 | 0.0078 | 0.0068 | 0.0169
RMSE | 0.5152 | 0.4784 | 0.4903 | 0.4633 | 0.4999 | 0.5134
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Fig. 3 Abundance maps estimated using three algorithms
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Fig. 4 False-color image of the AVIRIS Santiago Airport data set
(R:Band90 ; G : Band50 ; B : Band27)
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Tab. 2 Decomposing results of AVIRIS
Santiago Airport data set

ISOMAPSP
Method |[N-FINDR| GSVM
ws =3 ws =5 ws =7 ws =9
SAD | 0.2524 | 0.1076 | 0.0529 | 0.0588 | 0.0590 | 0.0587
SID 0. 1327 | 0.0204 | 0. 0059 | 0.0073 | 0.0073 | 0.0073
RMSE | 0.3888 | 0.3711 | 0.2077 | 0.2309 | 0.2303 | 0.2298
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