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Abstract

For geometric correction in the Terra/MODIS sensor imageries, System-Correction is
used. However, System-Correction is not accurate because the orbital information of
satellite is not accurate. Moreover, it is difficult for general users from point of view
system side to perform geometric correction with high accuracy. Since, the resolution of
MODIS image is 1000m, it is difficult to acquire GCPs by visual interpretation. Taking
GCPs requires much time and efforts for geometric correction of large number of image.
Therefore, the highly accurate geometric correction which does not need the parameter
information of the satellite orbit is required for general users of MODIS data. The
purpose of this study is developing a high accuracy automatic geometric correction
system for the MODIS sensor imageries.

For geometric correction without orbital information, distortion caused from the
roundness of the earth must be removed, and rotation processing is carried out. Next,
land area is automatically extracted and GCPs are automatically acquired by sea line
matching. And the geometric correction is rectified by affine transform based on the
GCPs information.

The influence of the earth’s curvature is nonlinear distortion, and this distortion was
rectified by calculating the relationship between spatial resolution and column number in
image. By removal of this influence, it is possible to apply by 1st order affine-transform
on geometric correction.

In order to extract land automatically, application of normalized band operation and
supervised classification method were considered. As a result of these, it turns out that
the conventional supervised classification method was difficult to apply to MODIS data.
Although correction of supervised classification was tried, it was concluded that method
was difficult to use in terms of flexibility. On the other hand, normalized band operation
had classification accuracy and flexibility higher than supervised classification method.

In sea line matching for acquiring GCPs automatically, the high value of correlation
coefficient 0.90(average of 16 templates) was obtained under the optimal conditions that
there are no clouds. However, as a result of cloud-simulation, even if correlation is high
in the usual case, the result showed that a high correlation does not necessarily yields
high matching accuracy.

In the result of accuracy verification, about 80% of sea line pixels of geometric
correction existed within £1 pixel on the basis of true sea line. From using geometric
correction method which was introduced in this study, it was able to acquire good
compensation accuracy also about 2 times of System-Correction. And, the purpose of
automation was achieved.
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