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Abstract

Over the last decades, a wide range of applications that
require positions relied on the Global Positioning System (GPS)
established by the US Department of Defence (DOD). Thus,
relying on a single constellation may not be sufficient to
guarantee a successful positioning accuracy at any time.
Consequently, having several constellations that can be used for
positioning offers the opportunity to maintain  continuous
positioning. This became possible with the global coverage of
other constellations such as GLONASS, established by Russia,
Galileo, established by the European Union, and BeiDou,

launched by China.

In general, a more significant number of received satellite
signals leads to better satellite geometry. Furthermore, multiple
GNSS improve many applications. The orbit geometry is
strengthened by the increased number of satellites, which leads to
higher accuracy, reduction of the initialization times and improves

overall availability.

In this research, the accuracy of using each of these
constellations individually and their combination are assessed and
compared to the accuracy obtained from GPS to validate the
possibility of wusing these constellations in positioning in the
absence of GPS.

Results of the detection process for cycle slip showed that

graphical detection could be wused as a primary detection
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technique, whereas the statistical approaches of detection are
proved to be superior. And results of the repairing process showed
that any trial could be used for such a process except averaging all
data for the 1st and 2nd-time differences as they give very low

accuracy of the cycle slip fixation.

GNSS performance in Precise Point Positioning
showed that the BeiDou PPP exhibits slightly worse performance
than the GPS-only PPP due to the uncertainty of BDS precise
orbits and clock solutions at the decimeter level, mainly because
the BeiDou having a few satellites. Also, the combined system
and Galileo-only positioning performance are better than the
GPS-only and GLONASS-only. Additionally, it is noted that the
combined system results show the best performance in the Egypt
region and surrounding area, which is in the coverage of the
current Galileo service. Overall, the combined system PPP
without ambiguity resolution has shown the accuracy of better
than 4 cm in the horizontal and 10 cm in the vertical components
and 8 cm in the horizontal, and 11 cm in the vertical components

by using precise orbits and broadcast orbits, respectively.

Finally, the results of the assessment of integrating Global
Navigation Satellite Systems showed that using GLONASS-only
or BeiDou-only positioning modes provides less accuracy than
GPS-only mode in both horizontal and vertical directions. In
addition, Galileo can be used to replace GPS as an individual
positioning constellation. Moreover, using Galileo, GLONASS,
and BeiDou together improves the positioning accuracy by 0.006

m over the GPS-only model. Therefore, the solution can reach



