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Abstract To solve the problem that common iterative pursuit algorithm has low success rate and precision of
spectrum reconstruction in low sampling rate, an improve atom selection method of the spectrum reconstruction in
low sampling rate is proposed. The spectrum dictionaries are constructed with AVIRIS and ROSIS hyperspectral
data and the compressive sensing hyperspectral reconstruction experiment is conducted. The spectrum
reconstruction precision, the sparse component extraction ability, and the success rate and accuracy rate in spectral
reconstruction are analyzed in different views, respectively. Experimental results show that the proposed method is
much better than conventional matching pursuit algorithms and also superior to the well know high precision method
such as FOCUSS and MSBL algorithms.
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Table 1 Number of various types of ground objects in AVIRIS training sample

Type Woods Corn Wheat Soybean

Sample number 730 237 205 593
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Table 2 Number of various types of ground objects in ROSIS training sample

Type Trees Asphalt Bricks Tiles Meadows Bare soil

Sample number 820 816 808 593 824 820
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Table 3 Accuracy rate of reconstructed spectral classification with different algorithms %
Method Trees Asphalt Bricks Tiles Meadows Bare soil Average
Proposed 82 75 76 74 91 77 79.1
MSBL 62 58 63 58 74 73 64.7
GSLO 66 37 67 44 74 73 60.2
MFOCUSS 38 41 39 66 73 62 53.2
OMP 32 24 26 27 33 37 29.8
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