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 GNSS positioning performance 
 Foundation and enabling technology for GNSS applications

 All four (single-frequency) 
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 GNSS positioning environment 
 Challenges of the impact of natural and artificial effects on the 

core GNSS positioning performance
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 GNSS positioning performance sustainability 
 Traditional view
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 GNSS positioning performance sustainability 
 Novel concept
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The GNSS positioning The GNSS positioning 
environment effects are environment effects are 
detectable in the detectable in the 
Navigation Domain!Navigation Domain!
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 GNSS positioning performance sustainability 
 Evolution of the concept

Filjar, R, Huljenić, D, and Dešić, S. (2002). Distributed Positioning: A 
Network-Supported Method for Satellite Positioning Performance. 
Journal of Navigation, 55, 477-484. doi: 10.1017/S0373463302001996

Filjar, R, Huljenić, D, and Lenac, K. (2013). Enhancing performance of 
GNSS position estimator by cloud-based GNSS SDR reciver 
architecture utilisation.  Proc ELMAR-2013, 315-319. Zadar, Croatia
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 GNSS positioning performance sustainability 
 The problem we target: compromised raw GNSS pseudoranges 

in the Navigation DomainNavigation Domain for provision of personalised service
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 GNSS positioning performance sustainability 
 The approach we take: the GNSS positioning process that self-

adapts to the GNSS positioning environment conditions

In preparation for 
publication:
Filjar, R, and Jukić, O. 
(2020). Self-Adaptive 
GNSS Position 
Estimation Process 
Improves Mitigation Of 
GNSS Ionospheric 
Effects. Proc of  
International Colloqium 
on Equatorial and Low 
Latitude Ionosphere. 
University of Lagos, 
Akoka, Nigeria.
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 Theoretical foundations of the self-adaptive GNSS 
position estimation method – Weighted Least-
Square Solution (WLSS)of the Single-Point GNSS 
positioning problem

 Weights as the results of the model of variance for a particular 
GNSS positioning environment conditions

 

Filić, M, Grubišić, L, and Filjar, R. (2018). Improvement of standard GPS position estimation algorithm through utilization of Weighted Least-
Sqaure approach. Proc of 11th Annual Baška GNSS Conference, 7-19. Baška, Krk Island, Croatia. Available at: https://www.pfri.uniri.hr/web/hr/
dokumenti/zbornici-gnss/2018-GNSS-11.pdf 
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 WLSS-based positioning process demonstrated in the 
scenario of the GNSS ionospheric effects mitigation
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 Self-adaptove GNSS positioning process 
 Bespoke GNSS pseudorange error model
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 Improvement of the GNSS positioning process 
may be rendered bespoke for targeted application 
and a particular GNSS positioning environment 
conditions

 A successful model balances bias and variance

 Bias, trend, and seasonality are usually mitigated 
well with the standard correction models, thus 
leaving variance as the key target to tackle! 
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 Positioning-as-a-(Personalised) Service through 
integration between the Navigation Domain of the 
GNSS positioning process and a related GNSS 
application 

GNSS User Needs 
and Requirements → 
Ask GSA!

https://
www.gsa.europa.eu/
gnss-applications/
user-needs-and-
requirements
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 Global Navigation Satellite System (GNSS)

 50th anniversary to be celebrated soon 
 Attraction and fascination to stay with researchers, developers, 

operators, users, society, and civilisation!
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