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ABSTRACT 

Hyperspectral imaging and Ultraspectral imaging are 

of a great interest these days; as remote sensing earth 

observation technology and applications are migrating from 

just plane imaging in few spectral bands toward intensive 

spectral imaging, mainly for the purpose of object 

identification. 

Few satellites are carrying hyperspectral and / or 

Ultraspectral imagers are now operational in orbit, earth 

observation mission 1 (EO-1) from NASA is the most 

famous one; it carries Hyperion imager, which provides the 

scientific community with tremendous amount of data and 

information. 

The need to compress this data represents a new 

challenge for researchers and designer of such space 

systems. Lossy and lossless compression algorithms are 

very well fitting the images and video scenes, as it exploits 

the redundancy in a very good way; on the other hands 

hyperspectral and Ultraspectral data has a new dimension 

of redundancy not well exploited by these techniques. 

We introduce a new concept of compression that 

combines lossless and lossy algorithms; where part of the 
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bands of hyperspectral data cube is compressed in lossless 

mode, while the other is lossy compressed. 

On the other hand, a new lossless technique is 

proposed; it enhances the average bit rate required to 

encode the data.  

Selection of lossless and lossy bands for compression 

is based on cross correlation analysis between bands; high 

correlated bands are lossless compressed, this increases the 

compression ratio as homogenous data is easily 

compressed; on the other hand, uncorrelated bands are 

lossy compressed. 

Classification of the bands to be compressed lossy or 

lossless are carried out by calculating the spectral cross 

correlation matrix for the data cube; this matrix gives a 

complete picture about the similarity of band in the cube. 

The effect of compressing part of the data cube by 

lossy compression is certainly less than compressing the 

whole data cube in a lossy mode; we investigated this effect 

to measure the losses, using Signal to noise ratio and RX 

anomaly detection. 
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