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A lossy compression algorithm of remote sensing image
suited to space-borne application

TIAN Bao-feng'?, XU Shu-yan',SUN Rong-chun'?, WANG Xin'?,YAN De-jie!

(1. Changchun Institute of Optics, Fine Mechanics and Physics ,
Chinese Academy of Sciences, Changchun 130033, China;
2. Graduate University of the Chinese Academy of Sciences, Beijing 100039 ,China)

Abstract: A high quality lossy compression algorithm of remote sensing image was presented. Firstly,
the remote sensing image is decomposed by D5/3 integer wavelet transform. Then on the basis of ana-
lyzing statistical characteristic and energy distribution of wavelet coefficients in each sub-band, the hu-
man vision properties is introduced to control the quantification scheme of the algorithm. The impor-
tant degree for target recognition is determined according to energy in each sub-band, and the different
quantification threshold values and the quantification steps are chosen in the quantification. Finally,
quantified data are coded in fixed bit-plane. The simulation experiment shows that this algorithm ac-
quires the restoration images of PSNR (Peak Signal Noise Radio) >>30 dB for all images of different
contents and texture with certain CR, which keeps much high frequency information of the remote
sensing image to realize the high quality image compression. Because of its simplicity, fastness, and
small storage, the algorithm is easy to be realized in hardware and suitable for space-borne application.

Key words: lossy compression; remote sensing image; human vision; integer wavelet transform
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Fig. 3 Histogram of nine high-frequency sub-bands
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Fig.5 Histogram of original image
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Tab.1 Energy distribution of each sub-band

(X10%) (%

LL3 4679. 6 96. 98
[LH3 39. 8070 0.83
HL3 41. 3275 0. 86
HH3 14. 4298 0.29
LH2 18.2290 0.38
HL2 18. 3053 0.38
HH2 4.2214 0.09
LH1 4. 3807 0.09
HIL1 4.2320 0.09
HH1 0.3178 0.01

1 : LL3

96.98% . D5/3
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Tab.2 Influence of each sub-band on reconstructed image quality ,
PSNR(dB) 1,
HHI1 43.1844 0,
HL1 34,8092 ) .
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, Tab.3 Compression ratio and PSNR
, , CR PSNR(dB)
SR 8.509 7 31.726 5
3.2 18.748 7 34.409 8
7.880 4 30.813 9
3 6 s
. 3 : 7 .

PSNR 30dB; (b)
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(d) Restoration of image (¢) when CR=7. 880 4
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Fig. 6 four remote sensing images
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