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Implementation of e-GPS for Research on Height Measurement :
A Case Study Around Taoyuan City
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Abstract
Although high accuracy of elevation Leveling there would be time consuming
while considering factors such as observation cost, weather uncertainty and field
conditions. Therefore, this study planned to implement Electronical-Global
Positioning System (e-GPS) for twice surveying operations on intensified control
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points and benchmarks with known orthometric heights in the study areas around
Taoyuan city. On Each node we received 3600 documents files of data further divided
into seven groups (i.e. 1800, 600, 1800, 2400, 3000, and 3600). We used geoid height
announced by Ministry of Interior (MOI) in Taiwan area to calculate orthometric
height in order for comparative analysis of those on benchmarks and intensified
control points.

From the results of surveying experiments we derived mean values of ellipsoidal
heights in each group ranged from 1.6 to 3.7 cm in the Area 1 and in the Area 2 from
1.5 to 3 cm. Therefore, we could see that the mean values in the Area 1 are higher
than those in the Area 2. Root of Mean Square (RMS) values derived from both
orthometric heights (i.e. calculated and announced ones) are ranged from 3.7 to 5.9
cm in the Area 1 and from 2.3 to 4 cm in the Area 2. The RMS averaged results of
orthometric heights differences from e-GPS leveling surveys of two observations are
3.4 cm in Area 1 and 3.1 cm in Area 2. In cross-section areas RMS mean value of
measuring points from the Area 1 to the Area 2 is 4.5 cm and 4.8 cm from the Area 2
to the Area 1. Both of the results are fit to height accuracy requirements (< 10cm) of
detailed topographic surveying specified by National Land Surveying and Mapping
Center and the requirements (<£20cm) by Construction and Planning Agency,
Ministery of Interior for public facilities (e.g. pipelines) constructions.
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