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I E E E Standards d o c u m e n t s are d e v e l o p e d within the Technica l C o m ­
mit tees o f the I E E E Societ ies and the Standards Coordinat ing C o m m i t ­
tees o f the I E E E Standards B o a r d . M e m b e r s o f the c o m m i t t e e s serve 
voluntari ly and w i t h o u t c o m p e n s a t i o n . T h e y are n o t necessarily m e m ­
bers o f the Inst i tute . T h e standards deve loped within I E E E represent 
a consensus o f the broad expert ise o n the subject within the Institute 
as well as those activities outs ide o f I E E E which have expressed an in­
terest in participating in the d e v e l o p m e n t o f the s tandard. 

Use o f an I E E E Standard is w h o l l y vo luntary . T h e existence o f an 
I E E E Standard does n o t i m p l y that there are n o o ther ways to pro­
d u c e , test , measure , purchase , m a r k e t , or provide o ther g o o d s and ser­
vices related t o the s c o p e o f the I E E E Standard . F u r t h e r m o r e , the view­
po int expressed at the t i m e a standard is approved and issued is subject 
to change b r o u g h t a b o u t through d e v e l o p m e n t s in the state o f the art 
and c o m m e n t s received f rom users o f the standard. Every I E E E Stan­
dard is subjected to review at least o n c e every five years for revision 
or reaff irmat ion. W h e n a d o c u m e n t is m o r e than five years o l d , and has 
n o t been reaf f irmed, it is reasonable to c o n c l u d e that its contents , 
a l though still o f s o m e value, d o n o t w h o l l y reflect the present state o f 
the art. Users are caut ioned t o check t o de termine that they have the 
latest edi t ion o f any I E E E Standard. 

C o m m e n t s for revision o f I E E E Standards are w e l c o m e from any 
interested party , regardless o f m e m b e r s h i p affiliation with I E E E . Sug­
gest ions for changes in d o c u m e n t s should be in the f o r m of a proposed 
change o f t ex t , together with appropriate support ing c o m m e n t s . 

Interpretat ions: Occas iona l ly quest ions m a y arise regarding the mean­
ing o f port ions o f standards as they relate t o specific appl icat ions. W h e n 
the n e e d for interpretat ions is brought to the at tent ion o f I E E E , the 
Institute will initiate act ion to prepare appropriate responses. Since 
I E E E Standards represent a consensus o f all concerned interests, it is 
i m p o r t a n t to ensure that any interpretat ion has also received the con­
currence o f a balance o f interests. F o r this reason I E E E and the m e m ­
bers o f its technical c o m m i t t e e s are n o t able to provide an instant re­
sponse to interpretat ion requests e x c e p t in those cases where the matter 
has previously received f o r m a l cons iderat ion . 

C o m m e n t s o n standards and requests for interpretations should be ad­
dressed t o : 

Secretary, I E E E Standards Board 
3 4 5 East 4 7 t h Street 
N e w Y o r k , N Y 1 0 0 1 7 
U S A 
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F o r e w o r d 

(This Foreword is not a part of IEEE Std 686-1982 , IEEE Standard Radar Definitions.) 

This standard is publ ished for the purpose o f p r o m o t i n g clarity and cons i s tency in the use o f radar 
te rminology . T h e def ini t ions represent the consensus ( reached after several rounds o f review, 
c o m m e n t , and revision) o f a panel o f radar experts , including authors o f several b o o k s o n radar. It is 
intended that these def ini t ions shall serve as a guide t o standardization o f meanings. 

Originally, radar defini t ions were included in A N S I / I E E E Std 1 7 2 - 1 9 7 1 , Navigation Aid Terms. 
The Radar Sys tems Panel o f the IEEE Aerospace and Elec t ron ic Sys tems Soc ie ty u n d e r t o o k , 
beginning in 1 9 7 4 , t o create a separate standard d e v o t e d t o radar definit ions a lone. The result was 
the first ed i t ion o f this standard, A N S I / I E E E Std 6 8 6 - 1 9 7 7 , Radar Defini t ions . In order t o avoid 
overlap and c o n f l i c t with the radar def ini t ions then existing in A N S I / I E E E Std 1 7 2 - 1 9 7 1 , the IEEE 
Standards Board a l l owed on ly n e w radar terms, n o t already in that standard, t o be included in 
A N S I / I E E E Std 6 8 6 - 1 9 7 7 . 

The publ ica t ion o f this n e w ed i t ion provides for the first t ime a clean separation o f radar f rom 
navigation aids. Radar terms former ly found in A N S I / I E E E Std 1 7 2 - 1 9 7 1 are n o w included in this 
standard and are de le ted f rom the f o r t h c o m i n g revision o f A N S I / I E E E Std 1 7 2 - 1 9 7 1 , with the 
excep t i on o f a f e w terms that are c o m m o n to b o t h fields. N o t o n l y have the radar definit ions been 
c o m b i n e d in this o n e v o l u m e bu t they have been upda ted and improved , n e w terms have been 
added, and s o m e o ld terms have been d r o p p e d . Further addi t ions are planned in future revisions. 

T h e Radar Sys tems Panel o f the IEEE Aerospace and Elec t ronic Systems Soc ie ty had the 
fo l lowing membersh ip at the t ime this standard was approved : 

Josh T . Nessmith, Chairman 

John Q. Adams 
David K. Barton* 
Alfred J. Cann 
Michel H. Carpentier, France 
Seymour Charton 
John Clarke, United Kingdom 
Lee E. Davies 
H. Allen Ecker* 

*Past Chairman 

Charles H. Gager 
Giancarlo Grasso, Italy 
Robert T. Hill 
Albert V. Jelalian 
Major A. Johnson* 
Stephen L. Johnston 
William S. Jones 
Göran F. Lind, Sweden 

Fred E. Nathanson, Vice-Chairman 

Richard K. Moore 
William C. Morchin 
Robert M. O'Donnell 
Samuel M. Sherman 
Merrill L. Skolnik* 
John K. Smith 
Harold R. Ward 
Frederick C. Williams 

(All members are from the USA unless otherwise noted.) 

T h e entire membersh ip o f the Radar Sys tems Panel part icipated in reviewing successive drafts and 
r e c o m m e n d i n g revisions, addi t ions , and dele t ions . T h e w o r k o f preparing the drafts, integrating all 
the c o m m e n t s , resolving differences, and coord ina t ing with o ther IEEE standards was d o n e b y the 
T e r m i n o l o g y C o m m i t t e e , c o m p o s e d o f the fo l l owing : 

David K. Barton 
Samuel M. Sherman, Chairman 

Major A. Johnson Frederick C. Williams 

When the IEEE Standards Board approved this standard o n May 2 1 , 1 9 8 1 , it had the fo l lowing 
membersh ip : 

I.N. Howel l , Jr, Chairman 

G.Y.R. Allen 
J.J. Archambault 
J.H. Beall 
J.T. Boettger 
Edward Chelotti 
Edward J. Cohen 
Len S. Corey 

Sava I. Sherr, Secretary 

Jay Forster 
Kurt Greene 
Loering M. Johnson 
Joseph L. Koepfinger 
J.E. May 
Donald T. Michael* 
J.P. Riganati 

Irving K o l o d n y , Vice Chairman 

F. Rosa 
R.W. Seelbach 
J.S. Stewart 
W.E. Vannah 
Virginius N. Vaughan, Jr 
Art Wall 
Robert E. Weiler 

*Member emeritus 
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acquis i t ion. T h e process o f establishing a stable 
track on a target wh ich is designated in o n e o r 
m o r e coord ina tes . A search o f a given v o l u m e 
o f coord ina te space is usually required because 
o f errors or incomple teness o f the designat ion. 

acquis i t ion p robab i l i t y . T h e probabi l i ty o f 
establishing a stable track o n a designated 
target. 

Α-display. A t y p e o f radar display format . See: 
display. 

A E W . Abbrev ia t ion fo r a i rborne early warning; 
describing an early warning radar carried b y an 
airborne or spaceborn vehic le . See: early warn­
ing radar. 

aided tracking. A tracking techn ique in wh ich 
the manual co r r ec t ion o f the tracking error 
automatical ly cor rec ts the rate o f m o t i o n o f 
the tracking mechan i sm. 

A I radar. Abbrev ia t ion fo r a i rborne in tercept 
radar. 

a irborne intercept radar ( A I radar). A fire-
c o n t r o l radar fo r use in in terceptor aircraft. 

airport surface de t ec t ion e q u i p m e n t ( A S D E ) . 1 

A ground-based radar for observat ion o f the 
posi t ions o f aircraft and o ther vehicles o n the 
surface o f an airport . 

airport surveillance radar ( A S R ) . A med ium-
range ( fo r example , 6 0 nautical mi les) surveil­
lance radar used t o c o n t r o l aircraft in the 
vicini ty o f an airport . 

air-route surveillance radar ( A R S R ) . A long-
range ( fo r e x a m p l e , 2 0 0 nautical mi les) surveil­
lance radar used t o c o n t r o l aircraft o n airways 
b e y o n d the coverage o f airport surveillance 
radar ( A S R ) . 

ambigui ty func t ion . T h e squared magni tude 
|χ(τ , fd)l2 o f the func t ion w h i c h describes the 

The abbreviations capitalized in this standard are 
in accordance with prevailing radar usage. Lower­
case abbreviations are an acceptable alternative (and 
are preferred by some authors and editors) provided 
they are used in a consistent manner. 

response o f a radar receiver t o targets displaced 
in range delay r and D o p p l e r f requency fd 

f r o m a reference pos i t ion , where | χ (0 , 0 ) | is 
normal ized t o uni ty . Mathematical ly , 

X O , fa) = / u(t) u*(t + τ ) e x p (2wfdt)dt 

where u(t) is the transmitted enve lope wave­
f o r m , suitably normal ized , posit ive τ indicates 
a target b e y o n d the reference delay , and posi­
tive fd indicates an i ncoming target. Used t o 
examine the suitability o f radar waveforms for 
achieving accuracy , resolut ion , f r eedom f rom 
ambiguit ies, and reduc t ion o f unwanted clutter. 

ampl i tude-compar i son m o n o p u l s e . A fo rm o f 
m o n o p u l s e e m p l o y i n g receiving beams with 
different amplitude-versus-angle patterns. If 
the beams have a c o m m o n phase center, the 
m o n o p u l s e is pure ampl i tude-compar is ion; 
otherwise it is a c o m b i n a t i o n o f amplitude-
compar i son and phase-compar ison. See also: 
m o n o p u l s e and phase-compar ison m o n o p u l s e . 

ampl i tude noise . Used variously t o describe 
target fluctuation and scintillation error. Use 
o f o n e o f these specif ic terms is r e c o m m e n d e d 
t o avoid ambigui ty . 

A M T I . Abbrev ia t ion fo r airborne mov ing target 
indicat ion. See: m o v i n g target indicat ion ( M T I ) . 

angel (o r angel e c h o ) . A false radar target 
e c h o caused by an a tmospher ic i nhomogene i ty , 
a tmospher ic refraction, insects, birds, o r un­
k n o w n p h e n o m e n a . 

angle no ise . T h e noise-like variation in the ap­
parent angle o f arrival o f a signal received f rom 
a target, caused b y changes in phase and ampli­
tude o f target scattering sources and including 
angular c o m p o n e n t s o f b o t h glint and scintil­
la t ion error. 

angular resolut ion . The ability t o distinguish 
be tween t w o targets solely b y the measurement 
o f angles; generally expressed in terms o f the 
m i n i m u m angle by which t w o targets o f equal 

4 

Authorized licensed use limited to: Tsinghua University. Downloaded on February 25,2026 at 22:25:18 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 686-1982

http://www.avadocuments.com/doc/ieee-686-1982
http://www.avadocuments.com/doc/ieee-686-1982


R A D A R DEFINITIONS 
IEEE 

Std 686-1982 

strength within the same range resolut ion cell 
must be spaced t o be separately distinguishable 
and measurable. 

anticlutter circuits . Circuits which attenuate 
undesired ref lect ions t o permi t de tec t ion o f 
targets o therwise obscu red b y such ref lect ions. 

anti-transmit-receive switch ( A T R s w i t c h ) . A 
radio-f requency switch that automat ical ly 
d e c o u p l e s the transmitter f rom the antenna 
during the receiving pe r iod ; it is e m p l o y e d 
when a c o m m o n transmitting and receiving 
antenna is used. 

area M T I . A m o v i n g target indicator ( M T I ) 
system in which the m o v i n g target is selected 
o n the basis o f its change in t ime delay o r angle 
be tween l o o k s , rather than its D o p p l e r 
f r equency . 

A R S R . Abbrev ia t ion fo r air-route surveillance 
radar. 

Α - s c o p e . A cathode-ray o sc i l l o scope arranged 
t o present an A-display. 

A S D E . Abbrev ia t ion for airport surface de tec ­
t ion equ ipmen t . 

A S R . Abbrev ia t ion for airport surveillance 
radar. 

A T C . Abbrev ia t ion fo r air traffic con t ro l . 

A T R swi tch . Abbrev ia t ion f o r anti-transmit-re­
ceive swi tch . 
au tomat ic tracking. Tracking in wh ich a system 
e m p l o y s s o m e feedback mechanism, fo r 
example a servo o r c o m p u t e r , t o f o l l o w auto­
matically s o m e characteristic o f a signal or tar­
get, such as range, angle, D o p p l e r f requency , 
o r phase. See also: tracking, tracking radar. 

az imuth. The angle be tween a hor izonta l refer­
ence d i rec t ion (usually no r th ) and the hor i zon­
tal p ro jec t ion o f the di rect ion o f interest, 
usually measured c l o c k w i s e . 

az imuth marks ( o r markers) . Calibration marks 
fo r azimuth. 

azimuth-stabilized plan pos i t ion indicator . A 
plan pos i t ion indicator (PPI) o n wh ich the 
reference d i rec t ion remains f ixed with respect 
t o the indicator , regardless o f the vehicle orien­
tat ion. 

background return. Same as clutter . 

backscat ter . Energy reflected in a d i rec t ion o p ­
posi te t o that o f the incident wave. 

backscat ter coe f f i c i en t . A normal ized measure 
o f radar ref lect ion f rom a distributed scatterer; 
usually appl ied t o clutter. F o r area clutter, 
such as g round o r sea clutter , it is def ined as 
the monos ta t i c radar cross sect ion per unit 
surface area, which is dimensionless bu t "is 
somet imes written in units o f m 2 / m 2 for 
clari ty. F o r v o l u m e clutter , such as rain or 
chaff , i t is def ined as the monos ta t i c radar 
cross sec t ion per uni t v o l u m e ; the units are 
m 2 / m 3 , o r m _ 1 . 

backscat ter ing cross sec t ion . See: radar cross 
sec t ion . 

bandwid th , root-mean-square. The root-mean-
square ( rms) deviat ion o f the p o w e r spectrum 
o f the received signal relative t o zero f requency 
o r the spectral center , in units o f radians per 
s econd . This bandwid th , β, is def ined as the 
square-root o f 

n^(f-fo)YlS(f)\2 df 
r mi2

 df 
%J — o o 

where S(f) is the Four ier transform o f the sig­
nal s(t - r 0 ) with true t ime delay r 0 and f0 is 
the center f r equency o f the spect rum. 
NOTE: β2 is the normalized second moment of the 
spectrum IS(/)I 2 about the mean. See also ANSI/IEEE 
Std 100-1977 , IEEE Standard Dictionary of Electrical 
and Electronics Terms. 

B-display. A type o f radar display format . See: 
display. 

b e a c o n . See: radar b e a c o n . 

b e a c o n equa t ion . A n equat ion which gives the 
m a x i m u m de tec t ion range or the signal-to-noise 
ratio ( S N R ) o f a t ransponder or secondary 
radar as a func t ion o f sys tem parameters for a 
given set o f cond i t ions . It is the one-way 
counterpar t o f the two-way radar equat ion . 

beamshape loss . A loss factor included in the 
radar equat ion t o a c c o u n t for the use o f the 
peak antenna gain in the radar equat ion in­
stead o f the effect ive gain that results when the 
received train o f pulses is modu la ted b y the 
t w o - w a y pattern o f a scanning antenna. Syn: 
antenna-pattern loss . 

bias error. A systematic error, whether due t o 
equ ipmen t o r propagat ion cond i t i ons . A non­
zero mean value o f a r andom error. 

b ipo la r v i d e o . A radar v ideo signal whose 
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ampl i tude can have b o t h posi t ive and negative 
values; derived f rom a s y n c h r o n o u s phase de­
t ec t ion p rocess . Coheren t de tec t ion p r o d u c e s 
o n e type o f b ipolar v i d e o . 

bistatic cross sec t ion . See: radar cross s ec t ion . 

bistatic radar. A radar using antennas at differ­
ent loca t ions fo r transmission and recep t ion . 

b u n d speed (radar using M T I ) . Radial ve loc i ty 
o f a target wi th respect t o the radar f o r w h i c h 
the M T I response is app rox ima te ly z e r o ; in a 
cohe ren t M T I system using a un i fo rm repeti­
t ion rate, a b l ind speed is a radial ve loc i t y at 
w h i c h the target changes its distance b y one-
half wavelength, o r a mul t ip le thereof , during 
each pulse repet i t ion interval. 

b l i p . A def lec t ion or a s p o t o f contrast ing 
luminescence o n a radar display caused by the 
presence o f a target. 

blip-scan ra t io . The fract ion o f scans o n wh ich 
a blip is observed at a given range. 
NOTE: Corresponds to probability of detection when 
observer's integration time is less than scan period. 

b l o o m i n g . A n increase in the blip size on the 
display as a result o f an increase in signal in­
tensity o r durat ion. 

bores ight ing. The process o f aligning the 
electrical and mechanica l axes o f a direct ion­
al antenna sys tem, usually by an opt ical p ro­
cedure . 

B - s c o p e . A cathode-ray o s c i l l o s c o p e arranged 
t o present a B-display. 

cal ibrat ion marks ( o r markers) . Indica t ions 
super imposed o n a display t o p rov ide a numer­
ical scale o f the parameters d isp layed. 

cance led ( o r cance l led) v i d e o . In M T I , the 
v i d e o ou tpu t remaining after the cancel la t ion 
process . 

N O T E : The preferred spelling is canceled in the US, 
cancelled in Great Britain. 

canceler ( o r cance l le r ) . Tha t p o r t i o n o f the 
sys tem in w h i c h unwanted signals such as clut­
ter, f ixed targets, and o ther interference are 
suppressed by a p rocess o f linear subtract ion. 
See: spelling n o t e under cance led v i d e o . 

cancel la t ion rat io. In M T I , the rat io o f canceler 
vol tage amplif icat ion fo r fixed-target e c h o e s 
received with a fixed antenna, t o the gain fo r 

a single pulse passing through the unprocessed 
channel o f the canceler . 

capture e f f ec t . The t endency o f a receiver t o 
suppress the weaker o f t w o signals within its 
passband. 

carr ier-control led approach ( C C A ) sys tem. A n 
aircraft-carrier radar system provid ing informa­
t ion by which aircraft approaches may be 
d i rec ted via radio c o m m u n i c a t i o n . 

C-band. A radar f requency band be tween 
4 G H z and 8 G H z , usually in the International 
T e l e c o m m u n i c a t i o n s Un ion ( I T U ) assigned 
band 5.2 G H z to 5.9 G H z . 

C-display. A t y p e o f radar display format . See: 
display. 

C F A R . Abbrev ia t ion for cons tant false-alarm 
rate. 

chaff . A n airborne c l o u d o f l ightweight reflect­
ing ob jec t s , typical ly consist ing o f strips o f 
a luminum foil o r meta l -coated fibers, which 
p r o d u c e clutter e c h o e s in a region o f space. 

ch i rp . A techn ique fo r pulse compress ion 
wh ich uses f requency modu la t ion (usually 
linear) during the pulse. 

c lut ter . Unwan ted e c h o e s , typical ly f rom the 
g round , sea, rain or o ther precipi ta t ion, chaff, 
birds, insects, and aurora. 

clutter a t tenuat ion. In moving-target indicat ion, 
the ratio o f clutter p o w e r at the canceler input 
t o clutter residue p o w e r at the ou tpu t , normal­
ized t o the attenuation fo r a single pulse pass­
ing through the unprocessed channel o f the 
canceler . Syn: clutter cancel la t ion o r suppres­
s ion. See: M T I improvemen t fac tor . 

clutter filter. A filter o r group o f filters in­
c luded in a radar fo r the purpose o f rejecting 
clut ter returns and passing target returns at 
o ther D o p p l e r frequencies. M T I and pulsed-
D o p p l e r processors are examples . 

clutter i m p r o v e m e n t fac tor . Same as M T I 
i m p r o v e m e n t fac tor . 

clutter reflect ivi ty. The backscatter coe f f i c i en t 
o f clutter . See: backscat ter coef f ic ien t . 

c lut ter residue. The clutter p o w e r remaining 
at the o u t p u t o f an M T I system; it is the sum 
o f several (generally uncorre la ted) c o m p o n e n t s 
resulting f rom radar instabilities, antenna scan-
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