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# # 4570577921 : MAJOR SURVEY ENGINEERING

KEY WORD : GPS /PRECISE POINT POSITIONING / ABSOLUTE POSITIONING / IGS
SOMCHAI KRIENGKRAIWASIN : ACCURACY ASSESSMENT OF SINGLE-FREQUENCY GPS
PRECISE POINT POSITIONING USING IONOSPHERE-FREE CODE AND PHASE OBSERVATION
MODEL . THESIS ADVISOR : ASST.PROF.DR. CHALERMCHON SATIRAPOD, 99 pp.
ISBN 974-14-3262-3

At present, surveying by GPS receivers is widely introduced to various aspects of survey
applications due to its more convenience and less time consumption for processing. However, the GPS
receivers are still relatively expensive; especially, the dual fréquency GPS receivers which are far more
expensive than the single frequency ones. And what would it be if we could apply the single frequency GPS
receiver as a replacement of the dual one. This research aims to assess the accuracy of Precise Point
Positioning with code and carrier phase observations from L1 signal collected from both handheld GPS
receiver and geodetic GPS receiver. A Precise Point Positioning software developed for processing the
single frequency GPS data is used as a main tool to assess a positioning accuracy. The precise orbit and
precise satellite clock corrections were introduced into the software to reduce the orbit and satellite clock
errors, while ionosphere-free code and phase observations were constructed to mitigate the ionospheric
delay. The remaining errors ( i.e. receiver clock error, ambiguity term ) are estimated using Extended
Kalman Filter technique. Two experiments were conducted in this study. The first experiment was carried
out in static mode using a Garmin 12X1I. GPS receiver connected to an external antenna at the CUQ3 station
on the 7th of October 2004 , while the second experiment was carrier out in static mode using a Leica
SR530 GPS receiver at the CUOQ3 station on the 25th of October 2004. Raw data from both experiments
were cut into 5-min, 10-min, 15-min, 30-min, 60-min data segments. Each data segment was individually
processed with the developed PPP software to produce final coordinates. Preliminary results indicate that a
horizontal positioning accuracy obtained from 5-min data segments for both GPS receivers is better than 2.5
meters. Besides, the research also concerns about the influence of season and Latitude changes whether they
effects the results of this technique. The test was conducted by processing data acquired from 5 base stations
from all over the world. It was found that different seasons bring about differences in horizontal positioning
accuracies. In addition, changes in locations of the base stations illustrate the similar results. The closer the

base station to the North Pole, the higher better the horizontal positioning accuracy.
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