SAAM(IR) Demonstration Engagements
(AIr to Air Passive Infrared Homing)

wW The demonstration scenarios are;:

W
W

3/19/2009

1) AA _Demo_1: Ato-Air missile versus target aircraft
executing an evasive maneuver

2) AA_Demo_2: Abo-Air missile versus target aircraft
launching flares and executing an evasive maneuver (the
engagement geometry is identical to AA_Demo_1 but has
added a sequence of 4 flare launches)

A brief interpretation of the major events occurring in each
engagement is provided by reference to the time and spatial
plots.

Critical input parameters are shown.

Selected output graphics are shown including time plots,
Virtual Reality and 3D Plots.
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AIR IR Master Interface

lgjm;— | w The main screen of the AIR
I\ // B — f ; IR Master Interface is
shown

Master Interface C .
&0 Clicking on the

Air IR Version 4.1.2
>/ Engagements button
Environment

e = opens the Engagement
Table Tools Target Aircraft m e n u S h Own n eXt p ag e
Reports Flares
Exit to Windows Decoys
Jammers
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AIR IR Master Interface Engagement Menu

r oot
AN 4
e —
Engagement 10y qw
TESS Model AAMR 1
Date | Time [ 12/8/2008 233:26 FM
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Missile 1| Missile 2

Initisl Azimuth Heading = | 180 deg

Launch Platform Yelocity =

Launch Time =
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w The Engagement menu of
the AIR IR Master Interface
IS shown

The Engagement Type may
be selected as either type
AAM or SAM by clicking on
one of the highlighted tabs
¢ in this case AAM is
selected

The sample Engagements
Demo_1 and Demo_2 are
listed in the Engagement
ID menu
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All Demos Select Missile Seeker Parameters

E= Missile

Lower Wavelength 2 3 um
Upper Wavelenogth 2 4 um

Mode Logic
Memory Time n3 =

1
Band 1 Detectivity [|E+12 Hz r%N 1E+13

3
4

1
Band 2 Detectivity 3E+11 H=z )?\J'J 1E+13

0z

Angle Servos

AT Servo Banchwicth 3 Hz

El Servo Bandwidth 3 Hz
Automatic Gain Control

Servo Bandwidth & Hz

Output Saturation Lewvel 2N

Reference Level 1%

v X

Threat 1D
Ajrframe Modeling Approach Basic
Propulzion | Guidance | Autopilot | wWarhead | Physical Parameters | Plume | Seeker
Search | Track | Environmel rit
Sensor Detaut Technique | Guadrant
2 Defautt
Aperture Ares 85 com 10 etaul [T Enable Two-Colour Ratio
10
Inzt. Field of “igw 1.5 degy 1
Hz | 100 .
Detector Saturation | 10 dBm 10 [ Ensble Intensity Changs
Powrer Level 06
Select Band Cual hd vement Factor G0 dB 60 [ Ensble LOS Rate Change
Lovweer Wiavelenoth 1 2 um 2
Upper Wavelength 1 3 um 3

3/19/2009

Tactical Technologies Inc

Copyright 2009, All Rights Reserved

Airframe Modeling
Approach is set as
Basic type

Missile seeker is set
as Quadrant Tracker
type

Missile seeker is set
as Dual Band type
with indicated limits
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All Demos Select Target Aircraft Parameters

E= Target Aircraft Maneuvers

1 EngagementiD | Demo_1 |

Platform ID | F-16a |

Mumber of Evaszive Maneuvers

v Enable Maneuver

Titme of Maneuver 2 =
Axial acceleration 0g

Lateral acceleration 44
Mormal acceleration 0g

Record: E |71 [IME

of 4

3

|
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Target Aircraft
employs a single
evasive maneuver

Time of maneuver is
set to 2 seconds

Maneuver is a Lateral
Acceleration of 4 g
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Demo 1- Select Engagement Output

Flares = dark blu&eeker Track Point=Red

Target aircraft and engine
radiating in Band land Band 2

Target aircraft and engine in
seeker receiver in Band l1and
Band 2

Seeker tracking aircraft and
engine in azimuth

Seeker tracking aircraft and
engine in elevation

Seeker remains in Track Mode
throughout engagement

w Missile hits target aircraft (see
plots on following pages)

Time offset. 0 Time offset: 0 Time offset: 0
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Demo 1- Select Engagement Output

<)} |North-East View

File Edit Yew Insert Tools Deskiop  Mindow  Help MISSI'G hItS tar et
DedES h KO e & 08 80 g : 9
aircraft

Engagement Fly-Out
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Demo 1- Select Engagement Output

=)} Morth-East View
File Edit Wew Insert Tools Deskiop  Sindow  Help

DedES RO € 08 8O
é

Missile hits target
aircraft
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Demo 1- Select Engagement Output

File View Viewpoints MNavigation Rendering Simulation Recording Help (L) Vlrtu al Re allt dl S Ia
Missile1 - Rear View LIJ Pl,ﬁlExamine 'I"_’)‘ a 0'.-| ® ’|ﬁ’ b = y p y

shows missile launch
from threat aircraft at
simulation start

w Ring icon indicates
position of target
aircraft

frissile1 - Rear View |Pos:[0.00 1.10 1,00] Dir:[0.00 0.00 -1,00] Y
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Demo 1- Select Engagement Output

File View Viewpoints MNavigation Rendering Simulation Recording Help w Virtu al Re allty di Splay
shows missile closing
on target aircraft near
end game

W EF ‘B 9 2 -
Wrissile1 - Rear view PPos:[0.00 1.10 1.00] ir:[lJ.lJD 0.00-1.00]
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Demo 1- Select Engagement Output

3/19/2009

EE Effectiveness Measures E|

Mizzile 1

Probakbility of Kill: 1000 %

Mizz Distance: | 0 m

Cumulative

Probakbility of Kill: | 1000 %

Tactical Technologies Inc

w Missile to Target Platform
miss distance = 0 meters

w Probability of Kill = 100 %
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Demo 2- Selected Parameters All Flares

EE Flare Menu

Flare ID

testl

X]
|

w Save | Save As ‘ Delete ‘ Close

Commert Ares

Flares Motion Type
/ set as Standard

Motion | Signature

Flare Type Standard b /

Ejected Mass
Reterence Area [ 00013 m2

Drag Coefficient 1
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Demo 2- Selected Parameters All Flares

E= Flare Menu El .
fweD[ % sws | sweAs | Dot | ciose | Flares Signature Type
set as Lookup Table
Motion | Signature /
Signature Type Lookup Tahle %
Wisighting Factor:  Band 1 1 Band2[ 1

Delete Wavelength Wiavelength ’ﬁ um

Time after Launch (g) | Radiant Intensity (kVW/sr/um)
O 1 0.6287
B 2 0.6356
|| B 0 A0AG
] 14 01

14.01 0 v
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Demo 2- Select Flare 1 (of 4) Parameters

E= Flare Tactics

Flare Tactics D' | v Save

| Save As |

Delete

Flare D | test

Mumber of Flares | 12 v

Flares

Flare Mumber 1

[ Launch Flare
Eject Time 1 s
Ignition Crelay 02 =

Ejection “Yelocity 32 mis
Azimuth 90 deg
Elervation 0 deg

Record: E |71 @[E

of 12
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Flare 1 enabled
Eject Time is set to 1 second

Ignition Delay is set to 0.2
seconds

Eject parameter group as set
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Demo 2- Select Engagement Output

Flares = dark blu&eeker Track Point=Red
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Intensity of radiating flares
exceeds target aircraft and engine
in Band 1and Band 2

Flare 3 captures seeker receiver
track

Seeker tracks Flare 3 in azimuth
and elevation

Aircraft, single engine and flares
1, 2 and 4 drop out of seeker FOV
as engagement proceeds

Seeker remains in Track Mode
throughout engagement
(indicates transition to track on
Flare 3 without breaklock)

Missile hits Flare 3 (see plots on
following pages)
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Demo 2- Select Engagement Output

=} Morth-East View

File Edit View Insert Tools Desktop  Window  Help MISSI'G hlts Flare 3
NEeEdES Lk RO ® E 0E
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Demo 2- Select Engagement Output

<) North-East View
File Edit Wwiew Insert Tools Desktop  Window  Help

DedE h|®RMe € 08| 80

Missile hits Flare 3
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Demo 2- Select Engagement Output

w Virtual Reality display
shows missile closing
iIn on Flare 3 near end
game

w Target aircraft visible
at upper right of VR
Display
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