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ABSTRACT ... Today, use of high resolution satellite image with at least 1m resolution is expanding into many more
areas including forest, river way, city, seashore and so forth for disaster prevention. Interest in this medium 1s
increasing among the general public due to the roll-out to the private sector as Google earth, Virtual Earth and so forth.
However, pre-processing process that revises the geometrical distortion that result at the time of photographing is

required in order to use high resolution satellite image.

The purpose of this research is to search the most accurate GCP(Ground Control Point) information acquisition method
that 1s used for the revision of high resolution satellite image’s geometrical distortion through automated processing.
Through this, it is possible to contribute to increasing the level of accuracy at the time of high resolution satellite tmage

revision and to secure promptness.
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1. INTRODUCTION

Satellite image is a very important data for acquiring
information on the location, and it is used for all types of
application fields and analyses on the use of land, using
qualitative information in addition to the information on
the location(quantitative information). In particular, SAR
image with active sensor attached is used in a full-fledged
manner 1n addition to the existing optical
image. Likewise, use of satellite image is increasing.
Moreover, all types of disaster prevention and 3D
development related businesses are gaining interest, and
all types of researches that use satellite image are actively
underway.

However, all satellite images have geometrical margin
of error that results during filming, and they can be used
as satellite tmage after the geometrical revision. For this
type of geometrical revision, GCP(Ground Control Point)
1s used in general to subject the data on the satellite image
to pre-processing, reducing geometrical distortion so that
the 1ndividual picture elements can be placed at the
appropriate places on the plane map.

As for the GCP(Ground Control Point) acquisition
methods used to designate accurate information on the
location onto the satellite image, there are the method of
measuring directly using GPS and the method whereby
image and Topographic Maps with the information on the
location are used. Selection method based on the GPS is
relatively accurate, but significant time and cost are
required for acquiring GCP(Ground Control Point). The
method of using the image and Topographic Maps that
have the information on the location causes some
problems when selecting GCP(Ground Control Point) due
to the change in all types of facilities and topologies in

the case of the period that is before the time when data
acquired satellite image. For this reason, significant time
is required for selecting GCP(Ground Control
Point). Moreover, when the image revision is executed
for the same region, measures for the use of GCP(Ground
Control Point), which was selected in the past to eliminate
repetitive work are pursued.

Existing researches conducted analysis on the
automation of the geometric revision for the low
resolution satellite image with the resolution of 10m and
30m, and pursued after the measures to apply high
resolution image based on the findings. This research
applies Affine Transformation as the method for
conducting automated high resolution revision to propose
the possibilities on the use of GCP(Ground Control Point)
acquired in the past when it comes to the revision of high
resolution satellite image.

2. RESEARCH METHOD AND DATA

QuickBird satellite image, which is high resolution
image, was selected to film at the Pohang region, selected
as the target region for this research between February 1,
2003 to June 3, 2004, and base data such as 1/5,000
Topographic Maps, used as the reference data for the
GCP(Ground Control Point) were developed.

In the case of the satellite image which was filmed on
February 1, 2003, GCP(Ground Control Point) was
extracted to apply image with the geometrical revision
completed through the existing normal revision onto the
newly filmed image. Extracted GCP(Ground Control
Point) was then applied to the image filmed on June 3,
2004 through the Affine Transformation. Image revised
through the automation was subjected to the comparative
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analysis with the 1/5,000 Topographic maps that are
provided based on the review by the National Geographic
Information Institute.
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Figure 1. Research data

3. GCP(GROUND CONTROL POINT)
SELECTION AND GCP(GROUND CONTROL
POINT) CONFORMITY

3.1 GCP(Ground Control Point) selection

GCP(Ground Control Point) refers to the standard
point used to obtain formula for the coordinate
conversion between the image and map coordinates. In
this research, GCP(Ground Control Point) was selected
based on the intersections and bridges with the 1:5000
Topographic Maps as the basis, and tombs and roads in
the mountains were used as the standard in the case of the
regions where there are no clear cut facilities that can
serve as the standard in the case of mountainous
areas. Total of 16 GCP(Ground Control Point) were
selected to conduct pre-processing of the February 1,
2003 Quickbird satellite image.

For the alignment of the GCP(Ground Control Point),
initial satellite 1image too has coordinates. Thus,
conversion formula was used to convert into UTM
coordinate, and DEM based on the 1/5,000 Topographic
Maps, and collection of RPC information, which is meta
data were produced at the time of filming satellite image
in order to collect data needed at the time of Orthometric
Correction. Quickbird satellite image, filmed on February
1, 2003, was subjected to the Orthometric Correction by
applying the existing pre-processing method that uses the
collected RPC information and DEM. The result shows
that 1t is possible to obtain image with accuracy level of
10.6m.
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Figure 2. GCP selection for orthorectification on
Quickbird image february 1, 2003

Figure 3. Quickbird ortho image February 1, 2003
3.2 GCP(Ground Control Point) alignment

Because the Quickbird image filmed on February 1,
2003 obtained sufficient level of accuracy as an image
thanks to the Orthometric Correction, GCP(Ground
Control Point) selected for the Quickbird satellite 1mage
filmed on June 3, 2004 was applied. Using the selected
GCP(Ground Control Point) as the basis, Quickbird
satellite image of June 3, 2004 was used to select three
GCP(Ground Control Point), and triangular shape with
each of the three GCP(Ground Control Point) are the
vertex was generated. Moreover, variable on the change
in the triangular shape was extracted through the reverse
conversion of the Affine Forward Mapping
Function. Relationship of coordinate with the image
dated June 3, 2004 was defined, and Affine
Transformation technique was applied to align the
remaining 15 GCP(Ground Control Point). The formula
for conversion used for the GCP(Ground Control Point)
alignment 1s as follows.
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GCP(Ground Control Point) obtained by using the
formula for the conversion of the Affine Transformation
can be applied to the image filmed on June 3, 2004, and
the results of the GCP(Ground Control Point) alignment
and value of transformed coordinate value are as shown

on <Table 1> and <Figure 5>,

Table 1. GCP selection by Affine Transformation on
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Figure 5. Result of GCP conformity on Quickbird image
june 3, 2004

4. RESEARCH RESULTS AND KEY QUESTIONS
GOING FORTH

This research used the Quickbird satellite images filmed
on February 1, 2003 and June 3, 2004 to conduct research
on the ways of using GCP(Ground Control Point) for the
automation of the high resolution satellite image revision.

The results of the research show that the margin of error
is relatively high with £5m, which makes application to
the Quickbird satellite image rather questionable. This is
the result that came about because the variables pertaining
to the entire 1mage was not factored into the triangular
shape generated by using three GCP(Ground Control
Point). Although the results did not reach the scope
needed to apply to the image alignment of the
GCP(Ground Control Point), it is possible to identify the
problems of the Affine Forward Mapping Function using
triangular shape. However, GCP(Ground Control Point)
alignment for the medium resolution satellite image such
as IRS with the resolution of 5m or less 1s possible.
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