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Fig- 1 The mean spectral response of an OMIS-T hyperspectral
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Fig-2 The lossless compression diagram using V() based on information distortion measure
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®1 REBHE=16

Table 1 Vector dimension=16

KN 128 256 512 1024 2048 4096
Hie 3.40 3.22 3.08 2.90 2.80 2.69
H
! Houge 3.36 3.17 3.03 2.84 2.73 2.62
Hy 0.44 0.50 0.56 0.63 0.69 0.75
Hew 3.84 3.72 3.64 3.53 3.49 3.44
He
¢ Hego 3.80 3.67 3.59 3.47 3.42 3.37
+T2 REHH=32
Table 2 Vector dimension = 32
KN 128 256 512 1024 2048 4096
How 3.55 3.32 3.19 3.12 3.04 2.98
H
! Houge 3.50 3.27 3.13 3.05 2.97 2.91
Hy 0.22 0.25 0.28 0.31 0.34 0.38
Hew 3.77 3.57 3.47 3.43 3.38 3.36
Hc
¢ Heito 3.72 3.52 3.41 3.36 3.31 3.29
F*3I REHLK=M
Table 3 Vector dimension = 64
KN 128 256 512 1024 2048 4096
Hp. 3.50 3.40 3.31 3.26 3.2 3.20
H
! Houte 3.48 3.37 3.8 3.2 3.18 3.16
Ha 0.11 0.13 0.14 0.16 0.17 0.19
Hew 3.61 3.53 3.45 3.40 3.39 3.39
He
¢ Hego 3.59 3.40 3.42 3.38 3.35 3.35
x4 MR ENELRELL
Table 4 Encoding time comparison of the two algorithms
KN 128 256 512 1024 2048 4096
A i i
te/s 41 74 143 281 555 1105
tite/ s 43 79 149 290 573 1152
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A VQ Based on Information Distortion Measure and Its Application
to Lossless Compression of Hyperspectral Image

ZHANG Xiaoling, ZHANG Pei-qiang: SHEN Lan-sun
( Signal &Irformatian Processing Lab - » Bejjing University of Technology» Beijing 100022, China)

Abstract: The volume of image data generated by airborne and spaceborne remote sensing mission have been increased
dramatically - The efficient lossless compression is urgent- A hyperspectral image comprises a number of bands, each of which
represents the intensity of return from an imaged scene received by a sensor at a particular wavelength- Since the reflectance of
the earth s surface and atmospheric absorption are wavelength dependent s the brightness vector formed in the spectral domain for
each pixel will have a similar form- The relationship between type of ground and spectral response means that a hyperspectral
image can be considered as a group of brightness vectors- Therefore VQ (vector quantization) an the ideal candidate for
compression- If VQ is used to compress image losslessly: both the codevector index and the quantization error image should be
sent to channel - The amount of codevector index is invariable; consequently, it is important to reduce the error image s average
information amount i-e- entropy, if we want to improve the coding efficiency - In this paper: a new VQ lossless compression
method based on an information distortion measure is proposed- Using this new measure to match codevector, i-e- quantize
vector; the coding efficiency can be improved without increasing complexity - Experimental results show that the entropy of the
error image using VQ based on information distortion measure is about 0-05hpp (bits per pixel) lower than that on Euclidean
square error measure -

Key words: vector quantization;distortion measure ;lossless compression ; hyperspectral image



