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Endmember Extraction Algorithm Based on Hyperspectral Data Simplification
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Abstract: This paper proposes a new algorithm which designs a suitable hypersphere in the feature space by
utilizing the spatial information of the hyperspectral image in the feature space to separate the simplex
vertices outside the hypersphere, then the data inside the hypersphere is excluded and only a small amount
of data outside the hypersphere is involved in endmember extraction algorithm. Our analysis indicates that
this method can greatly reduce the amount of computation of the endmember extraction algorithm and
therefore can improve the operational speed. The final experimental results illustrate that the endmembers
extracted from the simplified hyperspectral data by certain algorithms based on convex geometry have high
precision and almost are identical to the endmembers extracted from the hyperspectral data before
simplification by utilizing same algorithms.
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Fig.3 Residual pixel distribution after reduction
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Table 1 Comparison of the endmembers extraction time (USGS) JEFREEI XS N T3 2 Hh T e it .
before and after data simplification MR 2 ATLUE 62 Je RN 2 TRT R R i 4L
ik LT RTEI /s ZITR) AN /s #5579 K H N-FINDR. VCA 1 SGA H ik AT it 7o 4
N-FINDR 5.18 1.16 B R, SR E3RBOR LA
VCA 0.92 0.28
SGA 1.78 0.49
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Table 2  Spectral angle distances between the extracted endmembers and the spectra in USGS spectra library
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Fig.5 Spectra of the corresponding minerals in USGS database
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