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Caveat

ÅIRCM is a vast topic

ÅThis presentation concentrates on a subset of 
IRCM: Aircraft Defense Against IR Missiles
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Outline

ÅThe Prey

ÅThe Predator

ÅThe Preyôs Defense

ÅFlares: The ñBroken Tailò Defense

ÅJammers: The ñStartleò Defense

ÅThreat Warning: The ñEyeballsò
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The Prey: Juicy IR Targets

Note IR Sources:

ÅEngine Hot Parts

ÅPlume

ÅAircraft body
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The Prey: Juicy IR Targets

Note IR Sources:

ÅEngine Hot Parts

ÅPlume

ÅAircraft body

Even turbo-prop aircraft have significant IR signatures!
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The Predator: Video Tape of Reticle Seeker:
Stinger Missile Launches During Afghanistan 

War
(with permission of CBS News)
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The Predatorôs Guts: RETICLE 
SEEKER FUNCTIONAL DIAGRAM
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The Predatorôs Guts: SPIN SCAN RADIAL CODING

This is a very simple spatial filter that 

efficiently encodes an AM signal for 

small sources
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The Predatorôs Guts: Conical Scan Design

Spin

Optical Axis
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The Predatorôs Guts: CONICAL 
SCAN RADIAL CODING
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This is a very simple spatial filter that 

efficiently encodes an FM signal for 

small sources
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The Threat is Deadly

Even puny 

MANPADS can 

pack a deadly 

punch
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The Damage is Not Hypothetical

DHL A300 hit by a MANPADS near Baghdad 
International Airport, Nov. 2003

ñSince the 1970s, over 
40 civilian aircraft 
have been hit by 
MANPADS, causing 
about 25 crashes and 
over 600 deaths 
around the world ò 
ïU.S. State 
Department
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Example Shoulder-Launched

Surface-to-Air Missiles

SA-7b

UNCLASSIFIED

SA-14

UNCLASSIFIED

SA-7a

UNCLASSIFIED

Source: Missile Space and Intelligence Center
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UNCLASSIFIED

SA-18 

SA-16

UNCLASSIFIED

Stinger

Basic

UNCLASSIFIED

Source: Missile Space and Intelligence Center

Example Shoulder-Launched

Surface-to-Air Missiles

GTRI_B-15

AA-7 (Vympel R-27, Source Wikepedia)

AA-10 (Vympel R-27, Source Wikepedia)

AA-11 (Vympel R-73, Source Wikepedia)

Example Russian Non-Imaging Air-to-Air Missiles

AA-8 (Vympel R-60, Source Wikepedia)



2/23/2009

6

GTRI_B-16

EXAMPLE  IMAGING SEEKERS 
POLYPHEM IR GGM (FR, GER, ITA)

POPEYE IR AGM/ASM (ISRAEL)

Rafael

Kh-59M  TV AGM/ASM (RUS)

www.bme.med.ualberta.ca/~fwang/kh59m.gif  (12/98)
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EXAMPLE IMAGING IR (IIR) 
SEEKERS - AAM

AIM-9X AAM 

(US)

Raytheon-Hughes

ASRAAM AAM (UK)

Royal Air Force - UK

ESTIMATED IIR AAM SEEKER CHARACTERISTICS:

Band ééééééé.3-5 microns

Resolutionééééé.0.3 - 0.6 mrad

Sensitivityééééé.< 0.2 C

Unique capabilitiesé..lock-on after launch w/RF
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