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Fig. 1 Hyperspectral imaging process
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Fig.3 System general structure
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Fig. 4 The of position relation of pixels
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Fig. 6 Prediction step of proposed method
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Fig.7 Update step of proposed method
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Table 1 Compression test results (Uint: bits « pixel™")

K154 T LB AR CEE L EID
Cuprite 4.09 3.02
Jasper Ridge 4. 14 3.13
Low Altitude 3. 60 2. 96
Lunar Lake 4.21 3.29
Moffett Field 4.35 3. 36
Hawaii 4. 29 3.24
Maine 3.16 2.82
Coastal 4.11 3.12
Erta Ale 3.23 2.99
Lake Monona 3.19 2.94
Mt. St. Helens 3.79 3.04
Urban 3.08 2.76
SRR L 3.77 3.05

B 1A = s R 40 I B A IS 25 T B
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Table 2 Compression test results (Uint: bits « pixel ')

ik TR L ik PR L
R B 5.24 T3 )3 X g L2 447
LASI-LUT!S) 4. 89 IP3-BSPL2!] 3.92
B08) 5. 96 TSP-W2L22] 3.95
s-DSC-inff 1] 3.22 L B B2 3.19
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Table 3 Comparison of computation time for
different methods (Unit: seconds)

DikeS it 2 D as
LUTLIs] 33 37
LAIS-LUTL6] 61 62

TSP-Walzz] 13 870 13 883
A 249 267
Tk 110 106

Table 4 Comparison of compression performance for
different methods (Uint: bits « pixel™")

Rz LUT LAISLUT TSP-W2 TG4 Ak
YellowstoneO 4. 83 4.49 3.40 3.84 3.11
Yellowstone3 4. 63 4.32 3.87 3.70 3.21
YellowstonelO 3. 97 3.72 3.43 3. 16 2.82
Yellowstonell 4. 35 4.03 3. 68 3.49 2.97

3
3

Yellowstonel8 4. 85 4.49 .98 3.79 3.04
Average 4.53 4. 21 .79 3. 60 3.03
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Lossless Compression of Hyperspectral Image for Space-Borne
Application

LI Jin"?, JIN Long-xu', LI Guo-ning’
1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China
2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China

Abstract In order to resolve the difficulty in hardware implementation, lower compression ratio and time consuming for the
whole hyperspectral image lossless compression algorithm based on the prediction, transform. vector quantization and their com-
bination, a hyperspectral image lossless compression algorithm for space—borne application was proposed in the present paper.
Firstly, intra-band prediction is used only for the first image along the spectral line using a median predictor. And inter— band
prediction is applied to other band images. A two-step and bidirectional prediction algorithm is proposed for the inter-band pre-
diction. In the first step prediction, a bidirectional and second order predictor proposed is used to obtain a prediction reference
value. And a improved LUT prediction algorithm proposed is used to obtain four values of LUT prediction. Then the final pre-
diction is obtained through comparison between them and the prediction reference. Finally, the verification experiments for the
compression algorithm proposed using compression system test equipment of XX-X space hyperspectral camera were carried out.
The experiment results showed that compression system can be fast and stable work. The average compression ratio reached
3. 05 bpp. Compared with traditional approaches, the proposed method could improve the average compression ratio by 0. 14~
2. 94 bpp. They effectively improve the lossless compression ratio and solve the difficulty of hardware implementation of the

whole wavelet-based compression scheme.
Keywords Hyper-spectral image; Lossless compression; Two-step and bi-directional prediction; Improved LUT prediction
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