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Abstract

When large images such as ERTS multispectral images are processed by a system using

a minicomputer, data compression is desirable for more efficient uses of anxiliary memories.

Althoug much work has been done on bandwidth compression in image communication,

it is not directly applicable to data compression within computer. Major differences are:

(1)

Exact restoration is required in data compression, whereas distortions unnoticed by

human eye may be allowed in bandwidth commpression.

(2) Random access to data is required within a computer, whereas serial transmission

is sufficient for communication.

(3)

In a computer, complicated processing and abundant use of memories and registers

are possible, which are not practical in communication.

(4)

Error control is important in communication, but can be neglected in a computer.

With these points in mind, this paper presents an algorithm for data compression and

restoration, which is based on Huffman code.

An implementation in a minicomputer (HP-2100) shows that the compression ratio of

1/2.54 for ERTS data is obtained and the processing time is comparable in comparison

with the time for data transfer.
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Fig.1 Flow of Data Compression and Restoration
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Fig. 2 Statistical Distribution of the Difference of
Original Signal (Exponential Distribution)

Table 1 Exponent of Distribution, Entropy and
Average Compressed bits/pixel of ERTS
Multispectral Images

Band Slope Entropy FHFEY - P R/ER
nyY¥F | & Ivbo— BAFEY | zg;{%
4 0.96 2.42 2.51 2.51
5 0.63 2.94 3.21 3.26
6 0.50 3.37 3.83 4.12
7 0.77 2.7 2.94 3.02
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Table 2 Code Assignment for ERTS Band 4 Image

D | N | c B T

0 297493 1 1 297493
1 85232 110 3 255696
-1 83909 0 00 3 251727
2 52418 0 010 4 209672
-2 51043 1 010 4 204172
3 18735 00 1 00 5 93675
-3 19377 1 1 00 4 77508
4 5108 1010 1 00 7 35756
-4 5332 0010 1 00 7 37324
E 7693 110 1 00 6 46158

Code Assignment . Total 1570725b

ERTS 4 Band Average 2.51 b/pixel
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Fig. 5 Algorithm for Data Restoration
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Table 3 Average Compressed bits/pixel when 1
line is Divided into 5 Blocks

ERTS 4 Band DPCM

¥ FEL » i | momiEe 5 b 2/ER
1 284380 2.27
2 323113 2.58
3 316483 2.53
4 330689 2.64
5 314097 2.51
1568762 2.50
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Operation Entropy _ATBW_
Original 3.03 D | E|x
X—E 2.42 D
X-C 2.88 X: FRIT 585
X—(C+E)/2 2.47 | ABC:HFAYT—2
X—(C+2E)/3 2.39 D: pj«B7—%
X—(C+10E)/11 2.41 | E: fiR7—2
X—(D+E)/2 2.63
X—(D+2E)/3 2.56
X—(2E-D) 3.06
Bit Plane Run Length 3.03

Fig. 6 Comparison of 2-Dimensional
Predictive Codings
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