Theoretical, simulation and experimental results
on scintillation detection and mitigation.
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MOTIVATION Data, Methodology and Results

« Radio signal Scintillations are rapid fluctuations in the

intensity and phase of radio waves, generated when a signal @ % +3TB
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passes through irregularities in electron desnsity in the
jonosphere. | ’ RAW GNSS SIGNAL SAMPLES

« These irregularities cause refractions and difrations to the
signal,  resuling is  unmodelled delays  and
constructive/destructive signal fluctuations
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« On the other hand, scintillated navigation signals 121 ~PRN
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» Being the expected GNSS signal well known and
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OBJECTIVE Futwrework:

1 Unsupervised ML for scintillation detection.
[ Distinguishing scintillation from multipath and other receiver errors.
d Implementing the detection model on a software radio receiver.

* GNSS based scintillation detection and modelling requires proper estimation techniques able to
distinguish the effect from other error sources such as noise and multipath.

« Multipath due to static environment can be identified analysing time series of collected data at same

location due to regularity of the constellations. Su bm |tted and pu bl iShed WO rkS

 The metrics currently in use for detecting scintillation (S4and a¢) have high false alarms as well as high
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% In this research | am investigating machine learning (ML) techniques for
scintillation detection, using data only from GNSS signals.

¢ Also, | am investigating ML technigues to model other features of GNSS signals
like multipath and GNSS-Reflectometry. Code Title of the course (Date, credits)
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