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CROSS SECTION OF RADAR TARGETS

s =    The area of a virtual target which reflects back isotropically,

that would have caused the same return as the actual target.

Dimension of s is m2 (i.e., area)
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DETERMINISTIC TARGETS

• Sphere, plane, corner reflector, antenna

• Complex target (multiple scatterers) when the range and angular resolutions 

separates between the target’s elements (and there are no other targets)

STATISTICAL TARGETS

• Multiple scatterers (when the range and angular resolutions do not separate between the 
target’s elements)

• Fluctuating targets (movement changes aspect angle)

• Distributions, Swerling models
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Vayyar, 4 Nov 2019
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A plot of the RCS of a conducting sphere appears three times in the book:
M.A. Richards: “Principles of Modern Radar – Basic Principles ”, SciTech, 2010:
Fig. 5-5, page 174, Fig. 6-12, page 225, Fig. 7-2, page 248.
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PLANAR SURFACE (FLAT PLANE)
Normal direction ( = 0)

Area A •Power flux intercepted by area A

•If the power was reflected back 

isotropically then s = A

•Large, smooth surface reflects most 
of the power back with gain
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Principle of corner reflector
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s dependence on a
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Corner reflector (dihedral) 
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RCS pattern of radar retroflector
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Radar Reflectors for Cruising Sailboats: 
Why They Work, How to Evaluate Them, 
and What the Limitations Are (Paperback)

by Philip G. Gallman

List Price: $29.95 
Price: $22.76 
You Save: $7.19 (24%) 

Paperback: 224 pages 
Publisher: Ulyssian Publications 
(October 15, 2005) 
Language: English 

ISBN: 1930580738
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Tel Aviv marina,
January 2010
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900

Dihedrals occur often in man-made scenarios
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RADAR CROSS SECTION OF ANTENNAS

s

Antenna mode exhibits a very large RCS, if the antenna gain pattern points toward 
the radar and there is some mismatch in the load. 

  2mode antennastructure exp sss j
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CHAFF   – WW2  counter-measure
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Chaff cartridges

http://www.airforce-technology.com/contractors/counter/armtec/
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Marine radar (magnetron)
9.41 GHz  3.2cm

Returns from multi-scatterers 
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80 ns pulse = 12m,  6.20  beamwidth, 800 ns pulse = 120m
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80 ns pulse = 12m,  6.20  beamwidth, 800 ns pulse = 120m

This pixel contains 
returns from many 
scatterers
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Sometimes only motion and coherent processing can 

reveal the existence of different dominant scatterers in the 

target(s)
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June 2014 test – Ramat Pinkas
 target trans target rec

trans rec
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contour value

2

baseline :

R R b

b R

 



  





Nadav Levanon, Tel-Aviv UniversityRadar Principles - extended

45LECTURE B  SLIDE 



Nadav Levanon, Tel-Aviv UniversityRadar Principles - extended

46LECTURE B  SLIDE 



Nadav Levanon, Tel-Aviv UniversityRadar Principles - extended

47LECTURE B  SLIDE 



Nadav Levanon, Tel-Aviv UniversityRadar Principles - extended

48LECTURE B  SLIDE 

Airliner detection at 3.3 km
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