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Abstract: This article provides a scientific analysis of accuracy issues
encountered in the use of Global Navigation Satellite Systems (GNSS). The effects of
the ionosphere and troposphere, multipath signal propagation, satellite geometry, and
receiver hardware errors are considered as the main influencing factors. In addition,
the role of differential correction methods, RTK technology, and modern data
processing algorithms in improving positioning accuracy is discussed. The research
findings contribute to the development of practical recommendations for the effective
application of GNSS technologies in geodetic and engineering activities.
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In modern geodesy and cartography, Global Navigation Satellite Systems (GNSS) play
a strategically important role. Today, systems such as the Global Positioning System
(GPS), GLONASS, and Galileo enable the determination of highly accurate
coordinates of points on the Earth's surface. These systems are widely used not only in
geodesy and cartography but also in transportation logistics, aviation, maritime
navigation, agriculture, and emergency management.

Global Navigation Satellite Systems consist of a complex technological infrastructure
that includes satellites orbiting the Earth, ground control stations, and user receivers.
Each satellite transmits precise time and orbital parameter information. A receiver
determines three-dimensional coordinates (X, Y, Z) and time by processing signals
from at least four satellites. Therefore, precise time measurement based on atomic
clocks plays a crucial role in the performance of GNSS.
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In recent years, the multi-GNSS approach has developed significantly, allowing
simultaneous use of signals from multiple satellite systems. This improves not only
positioning accuracy but also the reliability and continuity of measurements.
Particularly in engineering geodesy, high-precision construction, deformation
monitoring, and large infrastructure projects, millimeter-level accuracy is required.
Consequently, studying the sources of GNSS measurement errors and improving error
mitigation techniques remains an important scientific and practical task.

Conclusion

GNSS technologies have become an essential part of modern geodesy. Systems such
as the Global Positioning System (GPS), GLONASS, and Galileo enable highly
accurate coordinate determination. However, atmospheric effects (ionosphere and
troposphere), multipath phenomena, and satellite geometry can negatively affect
measurement accuracy. Differential methods, RTK technology, and multi-frequency
receivers help reduce these errors significantly. In the future, multi-system integration
and advanced algorithms are expected to further improve positioning accuracy.
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