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Abstract: A lossless compression algorithm based on the Karhunen-Loeve transform (KL'T) and the free lossless
image format (FLIF) algorithm is proposed to eliminate the redundant information between and within the spectra of
hyperspectral images, so that the problem of on-board hyperspectral image compression can be solved. The KLT is
used to remove the redundant information between the spectra of the images. The MANIAC decision tree of the FLIF
algorithm can dynamically update the content of the context environments and adjust the number of the context
environments in real time during the compression process. The design of multi-context environment modeling greatly
improves the compression performance. Simulation experiments show that the proposed scheme achieves good bit rate
compression results on the hyperspectral data set of Gaofen-5 satellite. In addition, in view of the characteristics of
images after KLT, an acceleration method for flexible switching of multiple compressors is put forward, which can
shorten the time consumption of compression to one-fifth of that before optimization in the visible light band.
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Fig.1 Flow chart of the overall scheme for lossless compression of hyperspectral images
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Tab.2 The bpp results of the lossless compression
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Tab.3 Time-consuming results of the compression

experiment for hyperspectral test images

Bk 4 VNO VN® VN® Sy
RKLT-FLIF 224.0 226.0 225.0 225.0
RKLT-FLIF e R i .

(A5 18 8 ) 50.5 52.3 54.3 52.4
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3.2 R
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