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PRIVATE GROUP COURSE
Course 338: lonospheric Effects, Monitoring, and Mitigation Techniques (1.8 CEUs)
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Course Objectives

« To provide a comprehensive review of fundamentals of ionospheric effects on GNSS

» To present ionospheric correction techniques to improve GNSS measurement accuracy
» To showcase the latest receiver signal processing techniques to mitigate ionospheric
scintillation effects

+ To highlight recent advances in ground and spaceborne ionospheric monitoring
systems, machine learning algorithms, and simulation models to improve current and future
navigation systems performance.

Who Should Attend?
This course is designed for students, engineers, researchers, and managers interested in
satellite navigation and remote sensing technologies and applications.

Materials You Will Keep

+ A color electronic copy of all course notes provided in advance on a USB drive or CD-
ROM.

Ability to use Adobe Acrobat sticky notes on electronic course notes.

NavtechGPS Glossary of GNSS Acronyms.

A black and white hard copy of the course notes.

A GNSS textbook of your choosing from our list of recommended companion texts
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New Course for 2024! 2025 Public Presentations to be Determined

Course Description:

lonospheric effects are major threats to the availability, continuity, and accuracy of GNSS solutions and other satellite-based radio systems. Models, global networks of GNSS
stations, and LEO satellite-based radio occultation constellations have been established to monitor and predict the ionospheric effects. This course will present the current
state-of-art understanding of the various ionospheric effects on GNSS-based navigation systems and their mitigation techniques. The course consists of five lectures. The
first lecture introduces the fundamental properties of the ionosphere that impact satellite navigation signals and PVT solutions, discusses the ionospheric refractive effects,
broadcast models from various GNSS service provides, and the Total Electron Content (TEC) estimation techniques for single, dual-, and multi-frequency GNSS receivers.
The second lecture focuses on ionospheric error correction methods, including IGS TEC products, network-based TEC mapping techniques, low-cost ionospheric monitoring
system, and the latest developing in using cell phone measurements to map ionosphere. Higher order refraction errors and correction techniques will also be covered. Lecture
3 covers ionospheric scintillation effect, with a focus on the concepts, theory, modeling, and indicators for monitoring. Scintillation signal models for current GNSS L-band
signals and potential future LEO satellite-based navigation systems at multiple bands ranging from VHF to S band will be discussed. Lecture 4 takes a deeper look into GNSS
receiver signal processing algorithms designed to combat ionospheric scintillation effects. Part 5 will provide an update on the latest development in ionospheric effects
monitoring and forecasting using machine learning algorithms, worldwide ground-based and space-based GNSS observations, the ionospheric effects on signals transmitted
from LEO satellites. We will finish the course with an outlook for outstanding challenges in the field.

FOR MORE: Contact Trevor Boynton, tboynton@navtechgps.com or Carolyn McDonald, cmcdonald@navtechgps.com. (703) 256-8900



