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The Journey
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Stanford Integrity Diagram
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Based on: Tossaint, M., et al., The Stanford–ESA Integrity Diagram: A New Tool for The User Domain SBAS Integrity Assessment. Navigation, 2007. 54(2): p. 
153‐162.
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Process
Detect a Fault

• Test statistic
• Residual vector
• Sum of Squares Error
(SSE)

• Threshold
• Normal χ2 distribution

Remove
• Largest delta
pseudorange (y)

• Corresponding Satellite
(H)

Re‐calculate 
position + error
• Based on reduced 
pseudoranges and 
satellite selection

Calculate HPL
Jiang Z, Groves PD, Ochieng WY, Feng S, 
Milner CD, Mattos PG. (2011). Multi-
constellation GNSS multipath mitigation 
using consistency checking. In:  Proceedings 
of the 24th International Technical Meeting of 
The Satellite Division of the Institute of 
Navigation (ION GNSS 2011). Institute of 
Navigation, pp. 3889-3902.
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Data - Open Sky - Albert Park



IGNSS 2018, 7-9th Feb 2018, UNSWCopyright Commonwealth of Australia 2018 |   
6

Data - Dense Urban – Melbourne CBD
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Multipath in RAIM
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Fault Detection and Exclusion
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• We need more satellites!  GLONASS, Gallieo, 
Beidou…

• We need more reliability!  More sensors

• GPS alone is not good enough!  RAIM does not 
consider multipath

• Next step  add in GLONASS  other sensors

Conclusions



IGNSS 2018, 7-9th Feb 2018, UNSWCopyright Commonwealth of Australia 2018 |   
10

Elizabeth Smith

University of New South Wales
Elizabeth.a.smith@student.unsw.edu.au

Defence Science and Technology Group
Liz.smith@dst.defence.gov.au

Thank you 


