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Maritime need for Resilient PNT 

Risk of maritime navigation around 

the UK is growing



Jammer of  less than 1 milliWatt:  

• False positions, and velocities 

• Autopilot  may turn vessel

• But no alarms! 

With a little more jammer power:

• Electronic Chart Displays

• Autopilot

• Automatic Identification System

• Differential GPS

• Satellite voice and data comms

• Maritime distress safety system

plus …

Ship’s Radar & Gyrocompass

GPS vulnerability to interference
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https://www.youtube.com/watch?v=yhAh-vpuGCghttps://www.youtube.com/watch?v=9zW2bLJXkRU



• Protect – GPS Signals

• Toughen – Users & Equipment

• Augment – w/other signals & sources

What to Do?



• Protect – GPS Signals

• Interference detection

• Enforcement

What to Do?



• Toughen – Users & Equipment

• Anti-jam, anti-spoof 

• Standards, requirements, costs

What to Do?

Radio Equipment Directive 

– GNSS Receivers



• Augment – w/other signals & sources

• Five major studies – “eLoran is best/only solution”

• US Govt Announcement 2008 – “Will build eLoran”

• US Govt Announcement 2015 – “Will build eLoran”

2018 - $10M for GPS backup Technology Demonstration 

What to Do?



eLoran – low cost, high performance

• Terrestrial, high-power, low-frequency system

• Modern digital technology

• No common mode of failure with GPS

• Plug-and-Play Compatible GPS augmentation

• Accurate positioning

• Precise UTC timing and frequency

• Robust data communications

• Autonomous operation



https://www.youtube.com/watch?v=wbJMExW9Rvo



UK maritime eLoran

IOC declared on

31 October 2014

eLoran UK Initial Operational 

Capability 

DLoran Ref

Station

Loran

Station

ASF Map

Differential operation

- 7 major UK east coast ports



eLoran IOC coverage

Position accuracy capability (metres)

Indoor coverage of eLoran 500ns timing accuracy



UK-only Timing & Data Capability

UTC Timing from UK Anthorn 

Transmitter alone:  500ns, indoors

Single Tx Timing & Data capability  

With a 2nd UK permanent 

transmitter (100kW) installed in 

Cornwall

Robust UTC Timing & Data 

capability



Humber Site – Location accuracy



Summary, all Locations



ION Paper

50ns achieved outside



Work in the United States (example)

www.Ursanav.com



Work in the United States - Summary

www.Ursanav.com



Work in the United States - Summary

www.Ursanav.com



Portable Capability

www.Ursanav.com



Loran/Chayka

Service Areas 

2018

Timing Only/

1 LOP

Service Areas Approximate. Consult national authorities in UK, Saudi 

Arabia, Russian Federation, China, & South Korea for more information
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!جميع أطفال الله بحاجة إلى ملاحة جيدة وتوقيت


