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## C718140 .maJor SURVEY ENGINEERING

KEY WORD:  GLOBAL POSITIONING SYSTEM / GEOID UNDULATION MODEL / ORTHOMETRIC
HEIGHT

THANUTCH SUKWIMOLSEREE, ACTING LT.: A COMPARATIVE STUDY FOR SUITABILITY
OF ORTHOMETRIC HEIGHTS. THESIS ADVISOR : ASSO. PROF. CHUGIAT

WICHIENCHAROEN, Ph.D. THESIS COADVISOR : MR. SOMBAT SUBSUANTAENG. 99 pp.
ISBN 974-638-402-3.

The Global Positioning System (GPS) has revolutionized an important role in the field of
surveying. It is considered to be a modern method which is convenient, effective and rapid with high
accuracy positioning. At present, conventional levelling is expensive and time consuming; surveyors and
engineers are often interested in replacing the conventional levelling with GPS surveying for obtaining
orthometric heights. Heights obtained from GPS are typically ellipsoidal heights above WGS84 ellipsoid.
These GPS ellipsoidal heights are not the same as orthometric heights or elevations which are referenced to
the geoid or mean sea level in practice. To accurately convert ellipsoidal heights into orthometric heights,

one must know the relationship between the geoid and the ellipsoid, often known as geoid undulations.

The main objective of this research is to comparative study for suitability of orthometric heights
by using the GPS data combined with the vertical control points and the geoid model, such as OSU91A,
Indian 1975 datum and EGM96. On conducting this research, the test area was the northeastern region of
Thailand covering about 80,000 sq.km. The network consisted of 227 baselines connecting 94 GPS stations
established at a spacing of 10 to 100 km. Among these GPS stations, seven and twelve stations were set
over the first-order and third-order bench marks, respectively. The rest were not observed with differential

levelling. Elevations of the bench marks were used as fixed values in the adjustment and as reference values

in the comparative analysis.

The results of this research showed that the GPS-derived orthometric heights were optimal
when they were obtained by using the EGM96 geoid model combined with 4 fixed vertical control points in
the network adjustment. Comparing with the orthometric heights obtained from differential levelling, the
mean and the standard deviation of the differences were 0.030 and 0.103 m., respectively. The level of
accuracy extended by GPS satellite surveying for vertical control points could apply to low precision levelling

works, such as vertical controls for aerial photography and project feasibility study, etc.
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