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Abstract

The equatorial ionosphere presents a significant challenge for Global Navigation Satellite
System (GNSS) positioning and radio communication due to its highly dynamic and irregular
behavior. Existing methods for detecting ionospheric disturbances rely on parameters such as
Total Electron Content (TEC), Rate of TEC Index (ROTI), and the amplitude scintillation index (S4c),
which are typically derived from the carrier-to-noise density ratio (C/NO). However, the
computation of these parameters generally depends on post-processed RINEX files, limiting their
applicability in real-time operational environments. This project proposes an innovative approach
to overcome this limitation by computing TEC, ROTI, and S4c directly from real-time GNSS RTCM
streaming data, eliminating the need for RINEX files. In addition, artificial intelligence techniques
are employed to analyze and anomaly areas exhibiting ionospheric irregularities based on the
dynamically computed indices. The integration of real-time ionospheric monitoring with Al-driven
anomaly detection enhances the capability for continuous, real-time assessment of ionospheric

conditions, especially in equatorial regions where disturbances are most prevalent.



