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Abstract

This project aims to analyze the performance of the DFMC GBAS (Dual-Frequency Multi-Constellation
Ground-Based Augmentation System) with a focus on mitigating the effects of GNSS signal anomalies caused by
ionospheric disturbances. These disturbances are a key factor affecting the accuracy and reliability of navigation
systems. The project employs the lonosphere-Free Combination technique to reduce ionospheric effects and
the adoption of Multi-Constellation GNSS systems, such as GPS in combination with other satellite systems, to
address the issue of insufficient satellite availability. Research Methodology analyzing GNSS signal anomalies
through processes that detect ionospheric-related errors, such as changes in Total Electron Content (TEC) and
signal scintillation. Additionally, it examines ionospheric gradients in high-risk areas. The data used to evaluate
the DFMC GBAS system's performance are sourced from operational GNSS receivers which take a measurement
over a period and are assessed according to ICAO Annex 10 standards to measure the system's accuracy,
continuity, and integrity. The analysis results are presented graphically via a Graphical User Interface (GUI)
designed to display critical information, such as calculated user positions, Protection Levels (PL), Alert Limits
(AL), and the effects of ionospheric anomalies. The GUI is developed to enable users to efficiently monitor and
analyze the data, to advance a safe and highly effective navigation system for aviation and high-precision

navigation applications.



