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Abstract: The terms and definitions used in the field of ultrawideband radar are organized and 
standardized in this document. 
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Introduction 

 
 
“Dictionaries are like watches. The worst is better than none at all, and the best do not run true.”  

—Samuel Johnson, English literary critic and lexicographer (1709–1784) 

The history of ultrawideband (UWB) radar goes back to the 1960s when the Rome Air Development 
Center undertook classified work to locate tunnels and weapons hidden by foliage. The early history has 
many names, which include baseband radar, impulse radar, nonsinusoidal radar, ground penetrating radar, 
and video pulse radar (depending on the nationality of the researcher). The term ultra-wideband emerged 
about 1988 when the U.S. Department of Defense needed a descriptive name for the emerging technology. 
In 1990, the Secretary of Defense of the Defense Advanced Research Projects Agency (DARPA) published 
Assessment of Ultra-Wideband (UWB) Technology,a which established the 25% fractional bandwidth 
definition. This definition made sense in terms of the limited applications and relatively low frequencies 
(0.5 GHz to 2 GHz) of the early impulse radar systems and materials penetrating qualities of the signals. 
Publication of Introduction to Ultra-Wideband Radar Systemsb and Ultra-Wideband Radar Technology,c 
edited by James D. Taylor, provided basic sources and encouraged international interest. By 1999, articles 
with the term ultrawideband (or ultra-wideband) in the title started to appear in radar conference 
proceedings and other literature. 

DARPA-sponsored UWB radar investigations appeared in the Proceedings of the SPIE during the 1990s; 
however, researchers often failed to apply the term ultrawideband to their systems because no clear 
definition existed. A political bias related to associating UWB with counterstealth helped to suppress the 
usage. Researching the early literature requires using the older terms and then carefully reading the 
description of the waveform and technology. A Federal Communications Commission (FCC) review from 
2000 to 2002 led to licensing and use of ultrawideband signals for both radar and communications. The 
FCC defined UWB as having fractional bandwidth of 20% of center frequency, or 500 MHz. The growing 
UWB radar community now needs to establish standard definitions that uniquely apply to this technology 
area. 

These definitions express and supplement definitions beyond those covered in IEEE Std 686™-1997 and 
preceding standards related to radar and related technologies. 

This standard promotes clarity and consistency in the use of UWB radar terminology. The definitions 
represent the consensus (reached after several rounds of review, comment, and revision) of a panel of radar 
experts, including authors of several books on radar. It is intended for these definitions to serve as a 
standardization of meanings. Note that any literature search should include keywords such as impulse 
radar, Harmuth orthogonal functions, carrier-free, nonsinusoidal, baseband, video pulse, GPR, etc.  

The Terminology Committee of the Ultrawideband Radar Systems Panel of the IEEE Aerospace and 
Electronic Systems Society prepared this standard. They integrated all of the comments, resolved differences, 
and coordinated this standard with other IEEE standards. Dr. James Andrews, Dr. Robert J. Fontana, Dr. 
Malek Hussain, Dr. Igor Y. Immoreev, Dr. Hongbo Sun, and Lieutenant Colonel James D. Taylor, USAF 
(Retired), all contributed definitions and editorial assistance. 
 
 
 
_________________________ 
a OSD/DARPA, Ultra-Wideband Radar Review Panel, Assessment of Ultra-Wideband (UWB) Technology, DRPA, Arlington, VA 
1990. 
b James D. Taylor, Introduction to Ultra-Wideband Radar Systems. Boca Raton, FL: CRC Press, 1995. 
c James D. Taylor, Ultra-Wideband Radar Technology. Boca Raton, FL: CRC Press, 2000. 
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