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Table 1 The self—correlation function of ground spectral reflectance

. R(|n|)/R(0)
Y 1 Hd 2 Hidp 3 Hudy 4 i 5

0 1.00000 1.00000 1.00000 1.00000 1.00000
1 1.00197 1.00168 1.00081 0.998750 0.999545
2 1.00362 1.00342 1.00154 0.993995 0.994986
3 1.00514 1.00518 1.00226 0.986199 0.987704
4 1.00633 1.00683 1.00292 0.975901 0.978546
5 1.00690 1.00828 1.00342 0.963750 0.969003

B 1 e 71 BB AR B (MAIS) #Bt 9(0.62~0.64 um) BYAR
ZRBRER, HEEN—E=E 5 —40E5 B HXREAE 2.

#* 2 —& MAIS iR %EBAxXEH
Table 2 The self-correlation function of a scene of MAIS
airborne remote sensing image data

- R(|¢1)/R(0)
" —HE ) = BT —HEEIE A BT
0 1.000000 1.000000
1 0.991032 0.943260
2 0.984123 0.954615
'3 0.978643 0.935667
4 0.975014 0.932990
5 0.971750 0.920847
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Fig. 1 MAIS airborne remote
sensing image for wave band 9
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Table 3 Comparison of the mean square value of predictive difference value for
the optimal linear predictor using different form and different order

R U 2 H (%)

AT T 2% T A £ 45° Bimay T’ & himas
1.78556 11.0261 11.9931 1.78556
1.76363 7.20890 8.46677 1.63857
1.74909 7.06938 8.35719 1.20513
1.72210 7.03466 8.30334 1.19004
1.71630 7.03392 8.28090 1.14991
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Fig. 2 The serial number of image Fig. 3 The histogram of predictive
pixel for the hybrid predictor difference value signal
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Fig. 5 The histogram of gray levels of a scene
of MAIS airborne remote sensing image data
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Fig. 6 The curve of mean code length of the
compressed ground spectral data per line
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Table 4 Comparison between the signal source entropy and the compressed
mean code length of some ground scanning lines

H1T %M H(S) FHRBKE L WIEHE
(bits) (bits)

1 4.66595 4.77093 0.977996
100 5.04940 5.00855 0.990360
200 4.85203 4.90965 0.988264
300 5.03446 5.08432 0.990193
400 5.02292 5.07889 0.988980
512 5.30377 5.37262 0.987185

%4, H(S), T. na8l%:

(1)
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Hep, {§E&S S={51, 52, -, Sg}, P(Si) £ S WBMEAE, 1(S;) B3t S; Rt
K.

LR EN: 1~512 e AMITH T H(S), L M n 4514 5.04593 . 5.10667
1 0.988106. BT, ARFELRABIEEZ LY 8:5, X 5%E NASA #HRIF 90 4
AR b S S T S BR R I 28 490 25 0 0 1 A AR ARG (HIRIS) o Bl 52 ) 70 35
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Table 5 The performance comparison between the
system’s algorithm and the usual DPCM algorithm

AR EEHE ¥ fl DPCM E¥:
B R4 L KEREIHESE (%) ;161335 ] 24 REHFE N BESE (%)
8:4 46.292
8:5 0 8:5 26.676
8:6 16.732
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STUDY OF ONBOARD REAL-TIME DATA COMPRESSION
FOR THE SPACEBORNE IMAGING SPECTROMETER

Zhang Fu

(Shanghat Shiner Optoelectronics Company, Shanghai Institute of
Mechanical Engineering, Shanghai 200093, China)

Gong Huixing Zhang Zhimin
(Shanghai Institute of Technical Physics, Chinese Academy of Sciences, Shanghai 200083, China)

Abstract For discussing the ground information acquisition mode of the spaceborne
imaging spectrometer, this paper applies the optimal linear predictive compression
technique in combination with the Huffman hige-efliciency coding method to achieve
the goal of strict information—preserving compression for the spectral and spatial com-
posite data of the spaceborne imaging spectrometer. In this paper, the basic principle,
system realization and the corresponding experimental results and conclusions of the
onboard real-time data compression technical scheme for the spaceborne imaging spec-
trometer are given.

Key words spaceborne imaging spectrometer, remote sensing, data compression.



