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Hyperspectral Image Compressed Sensing Reconstruction
Based on Spatial-spectral Characteristics

CHEN Shanxue ,HU Can,QU Longyao

( Chongging Key Laboratory of Mobile Communications Technology , Chongqing University of Posts and
Telecommunications , Chongging 400065 , China )

Abstract ; The existing hyperspectral image compressed sensing reconstruction algorithm can not fully uti-
lize the spatial—spectral characteristic of image so that the quality of the reconstructed image is not high e-
nough. For this problem,a new compression scheme for hyperspectral images is proposed which is based on
variable projection rate sub block compressive sensing and reconstruction of optimized inter spectral predic-
tion. At the encoder,all bands of the hyperspectral image is divided into some reference bands and common
bands by band clustering, different bands are used to separate the compressed sensing with different preci-
sion in order to obtain hyperspectral data. At the decoder, the reference band is reconstructed by using
sparsity adaptive matching pursuit ( SAMP) algorithm, and for reconstruction of the common band,a new
model of optimized inter spectral prediction combined with SAMP algorithm is designed : firstly , the common
band is predicted by means of the reconstructed reference band, and it is compressed and projected, then
the residual error of the projection value of prediction before and after is calculated for the common band,
finally ,the SAMP algorithm is used to reconstruct the residual error,which is used to correct the prediction
value. Experimental results show that compared with similar algorithms , the proposed algorithm fully consid-
ers the spatial —spectral characteristics of hyperspectral images, effectively improves the quality of recon-
structed image ,and the complexity of encoding is low,and the hardware implementation is easy.

Key words : hyperspectral image ; block compressed sensing;band clustering; optimized inter spectral pre-
diction ; sparsity adaptive matching pursuit
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