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• Satellite navigation
as a component of
national
infrastructure, and
a public goods.

• Non-navigation
applications has
overtaken
navigation ones in
GNSS utilisation

Illustration sources: http://bit.ly/2H64UFK, and
http://bit.ly/2FkZtFN.
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• Deterioration of GNSS 
PNT services quality has
direct impact on GNSS-
based applications -> 
identification, detection
and mitigation of
disruptive GNSS 
conditions and effects <-
research subject
throughout the world

Illustration sources: http://bit.ly/2td1Fdi, and http://bit.ly/2A6aOXU
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• Space weather
and
ionospheric
effects as the
principal 
single cause of
GNSS PNT 
quality
deterioration

• Understanding
developed on 
analysis of
numerous
case-studies

Sources: http://bit.ly/2FhG5pV, and
publications by Prof Renato Filjar, 
PhD FRIN

http://bit.ly/2FhG5pV
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• Software-Defined Radio (SDR) 
renders GNSS position estimation
process transparent.

• It supports development and
utilisation of bespoke error
correction models on raw GNSS 
observations.

• Collection of raw GNSS 
pseudorange observations
recently enabled for Android 
smartphones.
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• A research team in Croatia has
developed the GNSS positioning
performance assessment
methodology and framework, based
on utilisation of RTKLIB GNSS SDR, and
proprietory analysis and assessment
software, developed in the R 
environment for statistical computing.

• The framework allows for assessment
of GNSS PNT quality, as well as for 
error correction model development 
and validation.

• All categories of GNSS positioning
environments and the related effects
can be examined.
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• Machine learning-based
approach has led to recent
developments in modelling
space weather/ionospheric-
GNSS performance coupling
(case-study of quiet space
weather), accomplished by
the team from Faculty of
Engineering, University of
Rijeka, Croatia (list of references at 
the end of presentation)
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• We are hungry for GNSS 
data and case-scenarios!

Source: http://www.igs.org/network

Source: http://www.gnsscalendar.com/
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• GNSS observations
are still sparse in
spatio-temporal
domain.

• Major events and
case-scenarios are 
not always covered
appropriately -> 
missing data on 
GNSS-critical events
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• Low-cost sensors are ubiquitous and affordable

GNSS pseudoranges 
from smartphones

SID/AWESOME 
monitors of
ionospheric
activity

Internet archives

R-based (open source) signal and
information processing, and
analysis and modelling
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• Recommendations for international
collaboration on:

– Data ontology development (specification of
related space weather, ionsopheric, GNSS 
performance indices)

– Data collection methodology and standard 
development

– ICT infrastructure for data aggregation, storage
and access
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• Recommendations for international co-operation
on (cont.):

– New approaches in data utilisation for modelling and
forecasting of space weather and ionospheric effects
on GNSS PNT from base-band (signal processing) and
navigation (application) perspectives

– GNSS PNT quality assessment in various positioning
environment conditions

– Academic and professional education in new and
emerging disciplines
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