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Battle of the Beams - Cyber Before the Digital Age













But radio navigation didn’t die…



GPS – The Modern Radio Navigation
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The Evolution of GPS
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Interim Summery
• Radio navigation had a rough start in WWII 

• GPS turned navigation into a global utility – accurate, widely available and far more 
resilient than earlier systems

• But navigation is just one case of a broader challenge…



From Navigation to Communication   
• The challenge – unlimited long-range communication
• A naive solution – the same thing we did with GPS
• Why this doesn’t work –

communication bottlenecks:
• Low bandwidth
• High latency
• Easily jammed



Starlink – A Star is Born   



Starlink VS Traditional Satellite Communications



How is War Effected Today

Land Air Sea







The War of Tomorrow



A Force for Good



Thank You for Listening
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