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Abstract

Recently, High resolution satellite imageries with 1m resolutions are used in many
field. Generally, they are expected to overlaid GIS data and updating existing map.
Change detection using high resolution satellite imageries is important issue in remote
sensing. Therefore accurate geometric correction of high resolution satellite imageries
Is necessary. The accurate geometric correction was required in sub-pixel error. It is
necessary to prepare accurate Control Point data for geometric correction. Control point
data are consisted with Ground Control Point (GCP) and corresponded Image Control
Point (ICP). The accuracy of geometric correction depends on the accuracy of
acquired control points. Nowadays, centroid of rotaries on the road are used as control
points for accurate control point(Yamakawa 2002). However, it is difficult to prepare
circle type GCPs in Japan. When there are no circle type control point in the satellite
image, it is necessary to acquire other types control point such as rectangular type or

polygon type..

The objective of this study is to establish the methodology for accurate geometric
correction by using centroid of a polygon as control point. To achieve the objective,
following items were researched.

- Acquisition method of control point

In case of GCP, field surveying by kinematic using GPS was used for generating
polygon data. And centroid of the polygon as GCP was evaluated by simulation and
validation.

In case of ICP, polygon image which corresponded GCP were extracted from the
high-resolution satellite image. And centroid of the polygon as ICP was evaluated by
simulation.

- Selection of suitable control points
Suitable control points were selected by program for making least error.

Required accuracy of GCP was set less than 0.1m error. And required accuracy of
ICP was set less than 0.1 pixel error.  And Error of geometric correction should be less
than 0.25 pixel error. Each accuracy was evaluated by Root Mean Square Error which



was calculated around GCPs and validation points.

Efficiency of centroid for high accuracy GCP and ICP were evaluated by simulation.
When off-nadir angle of satellite is less than 30 degree and elevation difference in GCP,
the accuracy of control point was satisfied. 15 Control points were acquired.
Accurate geometric correction was carried out by proposed method. The result
showed 0.38m error. The result could not be satisfied required accuracy. However,
proposed method was approximately the same as circle type centroid method.
Therefore, the effectiveness of the proposed method was shown.

Centroid of rectangular type or polygon type was efficient for control points. So,
image matching method will also be efficient. The orthogonal image is needed for
image matching. However, it is difficult to generate accurate orthogonal image. In
near future, when accurate orthogonal image can be generated, automated accurate
geometric correction will be developed by using image matching.



