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Intelligence Advanced Research Projects Activity

Creating Advantage through Research and Technology

HFGeo
HIGH-FREQUENCY GEOLOCATION

INTELLIGENCE VALUE 
HFGeo developed a capability that 
dramatically improved the USG 
ability to geolocate and characterize 
highfrequency (HF) emitters.
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HF communications are very attractive 
as their signals can propagate over 
continental distances by “bouncing” off the 
Earth’s ionosphere. Yet, the geolocation 
of transmitted HF signals is challenging 
because they are bent, reflected, and 
attenuated by the ever-changing ionosphere. 
Ionospheric structure and behavior can 
dramatically vary in space and time as a 
function of many factors, including weather. 
This variation causes the reflected HF signals 
to be modulated in angle of arrival, which 
compounds the challenges associated with 
detecting and geolocating their emitters

HFGeo improved HF signal geolocation 
by advancing the state of the art in three 
areas: (1) ionospheric modeling, prediction, 
and characterization methods; (2) novel 
antenna design capable of resolving multiple 
anglesof-arrival and signal polarization 
states; and (3) multi-dimensional, adaptive 
signal processing methods to reduce 
detectable signal-to-noise ratio, enhance 
detection, and improve source geolocation of 
HF signals.

HFGeo began in 2011 and concluded in 
2020. Some key accomplishments include:

•	 an integrated system that significantly 
improved HF signal geolocation 
accuracy,

•	 a successful field demonstration, and 
•	 the technology was transitioned to 

government partners.

@IARPAnews

Latest Revision: 12/2/2021

Example geolocation results; Kent Island, MD antenna array configuration.

OCONUS/CONUS deployment of HFGeo standard 
polarization sensitive antenna (one of 19 in an 
array).
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