
GPS-Free NavigationGPS-Free Navigation
Greg DuckworthGreg Duckworth



Ground Station

Extreme environments for Navigation 
and Geo-location

Extreme environments for Navigation 
and Geo-location

Robots in 
Rubble

Inside Caves Urban “Canyons”

Forces Inside BuildingsUnder Heavy Foliage

Unattended 
Ground 
Sensors
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Tactical Display



Solution: Pseudolites for Navigation



Tactical Display

Challenge: Indoor NavigationChallenge: Indoor Navigation



Navigation via Signals of Opportunity 
(NAVSOPP)



TIME

g

TIME

TIDAL GRAVITY SIGNAL

g

“No Stuff”“No Stuff”


