HERVESLEDOREERL (F01)
FIREREBRRE 70 75 AOFF

A Newly-developed Technique of Image Mapping: Distortion Data Determination
based on the Earth Edge Detection from Infrared Half Disc Image

AN

Seiichiro Kigawa

Abstract

Image mapping is to make each pixel of VISSR image data correspond to its position on the
earth. Image mapping is absolutely necessary to use VISSR image data. In order to improve
the accuracy of the image mapping, the Meteorological Satellite Center developed a fine tuning
technique of the image mapping, called Distortion Data Determination, based on the earth edge
detection from infrared full disc image (Takahashi: 1981). This technique, however, can only
apply to full disc image and therefore can not reflect its correction to WEFAX because of the
broadcast time schedule. Moreover, the accuracy of the image mapping estimated from
landmark matching data shows a seasonal variation (Kigawa: 1990) . To solve these problems,
a fine tuning technique of image mapping using earth edge data of the northern hemisphere was
newly developed. The accuracy of the newly-developed technique estimated from landmark

matching data is 140x radian and less. It will be possible to revise this newly-developed

technique with visible earth edge data.
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Fig.1 Schematic diagram showing the determination of east-west center line of the earth
image in the image frame.
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Fig.2 Schematic diagram showing the determination of north-south center line of the
earth image in the image frame.
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Fig.3 Example of variation of IR brightness level near earth edge. At high latitude, IR
brightness varies a little.
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Fig.4 Example of variation of the center of east and west earth edge. At high latitude,

the center is variable with line.
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Fig.5 Maximum of image mapping error.
(a) newly-developed technique
(b) Distortion Data Determination (Operation)
Image mapping error= | OLM-CLM |
Where

OLM: observed landmark position (line, pixel) on VISSR image.

CLM: landmark position (line, pixel) which is calculated from image mapping data
using earth edge data of the northern hemisphere. Right part shows its histogram
(solid line) and accumulated histogram (dotted line) .

The unit of ordinate is 140 gradian.
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Fig.6 Average of image mapping error. (a) newly-developed technique (b) Distortion
Data Determination (Operation) The unit of ordinate is 140 uradian.
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Fig.7 Comparison of maximum of image mapping error between newly developed
technique (NEW METHOD) and Distortion Data Determination (OPERATION).
Solid line shows the histogram and dotted line shows accumulated histogram. In case
that maximum error difference is zero and less, NEW METHOD is better than
OPERATION. The unit of ordinate is 140 gradian.
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