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A study on the Accuracy Analysis of the World Geodetic System
Transformation for GIS Base Map and Database
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Abstract

This study aims to derive a practical coordinate transformation method for the existing geographic information database.
After analyzing the status and problems of existing 1/1,000 digital base map and GIS application database, the transfor-
mation parameters are estimated and the accuracy of the transformation is determined based on the transformed coordinates.
We analyzed the accuracy of a transformation using the published national transformation coefficients as well as
the estimated local transformation coefficients using national and urban control points in a study area. In addition,
the 1/1,000 digital base map from aerial triangulation is compared with respect to the coordinates of urban control
points. Based on the comparison, the biases on the national control points which were used at the time of digital
map generation was analyzed. Then, the accuracy of transformed coordinates based on the world geodetic system
using local transformation coefficients estimated from urban control points are determined. We also analyzed the
transformation accuracy of underground infrastructure database using the same transformation method as the case
of 1/1,000 digital base map. Through this study, it was found that the estimation of transformation coefficients by
Molodensky-Badekas using urban control points was suitable for a local government. Furthermore, it was obvious
that the accuracy of a 2-dimensional affine transformation was comparable to that of 7 parameter transformation
for a local area. Applying the coordinate transformation and bias correction, we could transform GIS application
database which was built by an offset surveying based on digital base map within the transformation accuracy of
10 cm. Therefore, it was judged that there will not be a big problem on the transformation of the GIS DB to the
world geodetic system.
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