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Image Processing System for Satellite Data using
the Dataflow Computer
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National Research Center for Disaster Prevention, Japan

Abstract

Qur institute had set up the Dataflow Computer in 1988 to make the
actualization of high-speed processing for the numerical simulation of
natural disaster and the analysis of the satellite image data. The
computer has 8 operation modules and daiaflow architecture. In this
paper, major four developed functions working on the Dataflow
Computer (NEDIPS—10) and the host computer (ACOS-830) are descrived.
The functions are high-speed I/QC processing of the image data, the
geometrical correction of the satellite image, the grey levels matching of
two satellite images taken at the different time and the classification of
the satellite image using the speciral properties at some supervisory
areas. These functions have some characteristics as follows,

(1) The I/O processing function for the satellite image data has the
high-speed disk 170 program. The function could make the hos{ computer
independently conduct 1/0 process of the satellite image data and some
processing jobs at a same time. This function could shorten the time of
inputting end displaying the satellite image, which data volume iz about
4.2 M Bytes, using only 136 K Bytes memories of the host computer. The
time becomes b seconds.

(2) The function of ths geometrical correcticn has the High-Speed
Affine Conversion Program which is programed by Dataflow Assembler
Language working on the Dataflow Computer. This function could do
the Affine Conversion of the satellite image, which data volume is 4.2 M
Bytes, very fast. The processing time becomes 6 seconds.

(3) The grey levels matching functicn has the high-speed program of
the grey levels conversion being programed by Dataflow Assembler
Language also working on the Dataflow Computer. This function could
shorten the time of grey levels conversion for matching the grey levels of
the satellite image which data volume 15 4.2M Bytes, The time becomes
1 second.

(4) The function for classifying the satellite image using the spectral
properties at the supervisory areas has special sampling program. The



B Rl v v 5 ~FRER  $51S 1090ESH

program could pick up the data of the pixel image in the arbitrary class-
fying area using the small memory of the host computer.

Key words: Satellite data, Image processing system, Dataflow computer,
Geometric transformation, Image classification,
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(1) The topographical map of the Tharai
district along the Nen River bordering
Jilin Province and Heilongjiang Province
in China, which was made by the land

survey department of the ex-army in
1933.
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(2) Original satellite image before flooding
along the Nen River bordering Jilin
Province and Heilongjiang Province in
China, taken by MOS-1/MESSR at Aug.
2th, 1987
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(3) The satellite image after the Affine
Conversion of the image show Photo.
1(2)
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Photo.1 Result of the Affine Conversion
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(1) The basic satellite image same as Photo.
1(1) to matching the grey levels
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(2) The objective satellite image in the
flooding time along the Nen river taken
by MOS-1/MESSR at Sep. 30th, 1988

(3) BH2QOEBAETH 2 (1O MBROERE L~
WEHREEICL T, BERSET > LROHE
{5

(3) The satellite image after matching the
grey levels of the image shown photo.
2(2) with other grey levels of the image
shown photo. 2(1)
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Photo.2 Result of the grey levels matching of the two satellite images taken
at the different time
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