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• Global Geodetic Reference Frame; 

• National Positioning Infrastructure; 

• Space Based Augmentation Discussions; 

• Spectrum Issues; 

• Multi-GNSS; 

• Applications and Benefits. 
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UN Recognition… 

Video link at http://ggim.un.org/UN_GGIM_wg1.html 

or directly available at: https://vimeo.com/89695290 
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National Positioning Infrastructure Plan 

A coordinated whole-of-government approach to building a 

NPI that supports Positioning, Navigation & Timing (PNT)  

in Australia. 

 

A recognised need to identify and address government, 

industry and research positioning requirements for: 

 

 

 

 

 

 

A vision to assure instantaneous, reliable and fit-for-

purpose PNT services anywhere and anytime across the 

Australian landscape and beyond. 

• Accuracy 

• Open Data 

• Integrity 

• Standardisation 

• Certification 

• Interoperability 

• Risk mitigation 

• Privacy 
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Australian Government Position, Navigation & Timing 
Working Group (PNT-WG) 

Chaired by Geoscience Australia. 

 

Reports to the Space Coordination Committee 

(SCC). 

 

Draws together key Australian Government agencies 

involved in PNT to advise the SCC on the status and 

future of positioning in Australia. 

 

Quarterly meetings with presentations invited from 

industry. 

 

Key discussion points for 2014 include: 

• Spectrum management 

• Status and capabilities of new GNSS 

• International engagement 

• Hosting of GNSS ground infrastructure 

• Planning for the NPI 
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NPI Advisory Board (NPI-AB) 

• Established in December 2014 to advise GA on developing and implementing the NPI 

• Ten permanent members (outside of GA) nominated from government, industry and 
research for their individual expertise 

• Inaugural meeting held in March 2015 

• Technical Working Groups (TWG) will be commissioned to address key issues and priorities 
for the NPI, including infrastructure management and minimum performance standards. 

 

 

 

 

‘Instantaneous, reliable and fit-for-purpose access to position and timing information anytime 
and anywhere across the Australian landscape and its maritime jurisdictions.’ 

 

 

Improved 
Governance 

Ground 
Infrastructure 
Development 

GNSS Analysis 
Capability 

Data & 
Service 
Delivery 

US PNT Advisory Board - June 2015 - Higgins 



NPI-AB Membership: 
 

• Gary Johnston, John Dawson & Grant Hausler (GA – Chair & Secretariat) 

• Stuart Ballingall (Austroads) 

• Graeme Blick (NZ Government) 

• Dr Suelynn Choy (RMIT University and CRCSI) 

• Paul Harcombe (NSW Government, ICSM) 

• Matt Higgins (QLD Government, IGNSS Society, US PNT Advisory Board) 

• Nick Lemon (Australian Maritime Safety Authority) 

• Rod MacLeod (NovAtel) 

• Ian Mallet (Civil Aviation Safety Authority) 

• Tim Neale (Precision Agriculture) 

• Martin Nix (Position Partners) 
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Improved 
Governance 

Ground 
Infrastructure 
Development 

GNSS Analysis 
Capability 

Data & 
Service 
Delivery 

• PNT Working Group & NPI Advisory Board 

• Engage key Government, industry and research stakeholders 

• Facilitate standards adoption and data sharing 

• Upgrade national GNSS ground infrastructure 

• Facilitate international engagement and collaboration 

• Develop and validate GNSS products and services (Analysis Capability) 

• Investigate ground and space-based delivery systems 

• Mitigate vulnerabilities 

 

 

NPI Progress/Planning 
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Space Based Augmentation Systems 
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SBAS Issues for Australia 
• Huge areas of Australia not serviced by terrestrial mobile 

communications so satellite delivered service must be part of the 
NPI solution; 

• Discussion of “Aviation Style SBAS” vs other forms of Satellite 
Delivered Augmentations ~ e.g. QZSS LEX, Commercial DGNSS  
and PPP solutions via satellite; 

• Safety of Life applications lead Government to tend toward free-
to-air, sovereign capability; 

• Business Case for Aviation Style SBAS is not strong in general 
aviation alone so C-ITS and other high integrity apps bolster the 
business case; 

• Tension between standardised approach of aviation SBAS vs 
innovation and improved services from other solutions. 
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Spectrum Issues 
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Multi-GNSS 
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Satellites over Brisbane 
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Galileo Signal Design 

“Analysis of new Galileo signals at an experimental ground-based augmentation system 

(GBAS) compares noise and multipath in their performance to GPS L1 and L5. Raw 

noise and multipath level of the Galileo signals is shown to be smaller than those of 

GPS. Even after smoothing, Galileo signals perform somewhat better than GPS and are 

less sensitive to the smoothing time constant.”  
 

     (Source: GPS World, 4 March 2015) 
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Benefits of Multi-GNSS 
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Continued interest in QZSS  
Augmentation Capabilities 

• Two R&D projects with JAXA:  
– One on Real Time Precise Point Positioning (RT-PPP) to test QZSS LEX signal, 

facilitated by the Cooperative Research Centre for Spatial Information (CRCSI);  

– Another through RMIT on QZSS L1-SAIF for disaster alert messaging. 

(Source: Suelynn Choy RMIT University) US PNT Advisory Board - June 2015 - Higgins 
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QZSS Research and Testing 
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Automated Mining 
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(Source: Qantaslink Sprit Magazine, December 2014) 



Next is Automated Trains 
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After the automated drills and AHS come the automated trains – AutoHaul®, which Rio 
Tinto hopes will be operating in the Pilbara in 2015. Rio has invested over US$518 million 
on their automated trains and as with the autonomous drills and trucks, Rio Tinto sees 
AutoHaul® having significant long-term productivity and safety benefits. It will also be a 
major contribution to the cost efficient expansion of Rio Tinto’s Pilbara production from 
290 to 360 million tonnes a year.  

(Source: Qantaslink Sprit Magazine, December 2014) 

“When complete, it will be the world’s first automated, long distance, heavy haul rail 
network,” said Mr Harding. “We’ll no longer have to drive more than 70,000 kilometres 
each week just to get our drivers in the right place to star t or finish their shifts. It will also 
provide safer road crossings over railway lines.” 



Societal 
Benefits of 

Precision Ag 
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Thanks for your attention - matt.higgins@qld.gov.au 

Gold 
Coast 

IGNSS 2015 
Gold Coast, Queensland, Australia 

14th to 16th July 2015 
www.ignss.org 
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