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ACQUISITION METHOD OF GROUND CONTROL POINTS
FOR HIGH RESOLUTION SATELLITE IMAGERY
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ABSTRACT

ACQUISITION METHOD OF GROUND CONTROL POINTS
FOR HIGH RESOLUTION SATELLITE IMAGERY

Takae KADOTA

High resolution satellite imageries, whose resolution is less than 1m, have
been used in many fields. They are needed for overlay other GIS data, or updating
existing map. In order to carry out geometric correction of high resolution satellite
imageries, ground control points (GCPs) are required. However in the acquisition of
GCPs, some problems for high resolution satellite imagery were encountered.
When GCPs were acquired from map of scale 1:2500, position of the road had fuzzy
boundary which include is sidewalk etc. Moreover, since satellite imageries were
generated by central projection, it was difficult to interpret the corners of buildings
on the ground. Therefore extraction of GCPs from the map may be difficult. So
acquisition of GCPs using GPS is expected. Though accuracy of measurement has
enough, GPS surveying needs much time and effort. Acquisition of ground
coordinate by using image matching from aerial photography can save time and
effort. If image matching between aerial images and high resolution satellite
imageries is possible, GCPs can be acquired more easily compared with GPS
surveying. Image matching has been studied by C.Fraser(2002)1%. However, the
suitable template image which can be used for image matching is not discussed yet.

In this study, the acquisition methods of GCPs were evaluated as follows.

- Comparison the geometric correction results using GCPs that were acquired
from 1:2500 map and GCPs that were acquired by field surveying using
GPS.

- Image matching between IKONOS imageries and aerial images was carried
out.

In this study, IKONOS imagery was used as high resolution satellite
imagery. 3 dimensional affine transform was selected for the geometric correction
of IKONOS imageries.

Result showed that GCPs acquired from the 1:2500 scale map did not have
enough accuracy. On the other hand, GCPs acquired by GPS were able to be
acquired less than 1m root mean square error (RMSE), and it turned out that GPS
had enough accuracy. Next, image matching was carried out using aerial



photograph to acquire GCPs. Correlation coefficients were calculated for the image
matching. Small bridge, road shape and painting character were efficient for image
matching.

Therefore if orthogonal aerial photography is available, it may be possible to
obtain GCPs on the imageries using the image matching.

KEY WORDS : Ground Control Points, Geometric Correction, Image Matching,
High resolution



