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Study on the accuracy of e-GPS leveling

Lao-Sheng Lin*

Abstract

The ellipsoidal height (h) determined by e-GPS is referred to the ellipsoid surface.
However, the orthometric height (H) used in engineering application is referred to local
geoid. Since the ellipsoid surface and local geoid are not coinciding, the separation
between these 2 surfaces for a specific point is defined as undulation N.

In the Taiwan region, a new national vertical datum, TaiWan Vertical Datum 2001
(TWVD2001), was established using the varied observations of 2065 benchmarks
between 2000 and 2003. Each benchmark has two types of heights, namely orthometric
height H and ellipsoidal height h. Then, it is possible to generate a regional geoid model
using data of 2065 benchmarks. Since e-GPS surveying work is relatively time-saving.
Hence, if a regional geoid model can be generated from these 2065 benchmarks with an
adequate degree of accuracy, then, it is possible to transform the ellipsoidal height h from
the e-GPS to the orthometric height H. This procedure is defined as e-GPS leveling.

In this paper, issues relating to the accuracy of e-GPS leveling are studied, such as
the establishment of regional geoid models, the achieved accuracies of e-GPS leveling
compared to the announced orthometric heights by Minister of Interior. The detailed test

results will be presented in this paper.

Keywords: e-GPS Leveling, Artificial Neural Network, Ellipsoidal Height,

Orthometric Height, Undulation
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