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Attachment 1 – DAGSI Research Topic Template 

 
1. Research Title: Enhancing Geo-location Accuracy of OTHR Systems 
2. Individual Sponsor: List the AFRL research topic sponsor’s contact information 

Dr. Braham Himed, Research Fellow 
AFRL/RYMP 
2241 Avionics Circle 
Bldg 620 
WPAFB, OH  45433-7333 
braham.himed@us.af.mil 

3. Academic Area/Field and Education Level 

 Electrical Engineering and Physics (MS or PhD level) 

4. Objectives: Describe the overall objectives for the proposed research 
The objective of this proposed research is to improve target geolocation accuracy of OTHR 
systems, via the assimilation and integration of existing signals of opportunity, including but not 
limited to GPS, ADS-B, AIS, and others. In Particular, advances in Artificial Intelligence and 
Machine Learning (AI-ML) will be leveraged to enhance the use of these opportunistic signals, 
resulting in enhanced geo-location accuracy. 
 

5. Description: Provide a brief background and/or description of the proposed research topic 
There has been increased interest in High Frequency (HF) over the horizon radar (OTHR) for long-
range wide area surveillance of targets of interest. The performance of such systems depends on 
several factors, including but not limited to radar location, look direction, season, and ionospheric 
conditions. Further, HF systems are bandwidth limited, resulting in poor range resolution and 
target parameter (range and Doppler) estimation. Geolocation of targets observed by OTHR is 
referred to as Coordinate Registration (CR). Good CR requires an accurate model of the real‐time 
ionosphere as well as high‐fidelity HF propagation calculations to convert radar‐measured target 
signal delays and beam steers to geographical position. Traditional approaches use known 
reference points (KRPs) to aid with geo-locating detected targets. AFRL seeks novel research that 
leverages advances in AI-ML, and the large number of available sources (GPS, GNSS, AIS, ADS-B, 
and others) to improve the geo-location accuracy of OTHR systems.  
 

6. Research Classification/Restrictions: Inform researchers about potential classification levels and 
restrictions associated with the research. 
US Citizenship is required, and the research will be done at the unclassified and potential CUI 
level. 
 

7. Eligible Research Institutions: Indicate to what organizations this topic should be provided 
The topic is open to all Ohio universities. 
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