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ASM(IR) Demonstration Engagements
(Anti-Ship Missile Imaging IR Homing)

3/19/2009

The demonstration scenarios are:

1) Demo 1 - Distraction: Anti-ship missile (single band) versus
target ship deploying two distraction decoys

2) Demo 2 - Seduction: Anti-ship missile (dual band) versus
target ship deploying a seduction decoy with 6 sub-
munitions

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, IR
Images, Virtual Reality and 3D Plots.
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Sea IR Master Interface

e The main screen of
the Sea IR Master
A— — Interface is shown

Clicking on the
Engagements button
opens the

Engagement menu
shown next page
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Sea IR Master Interface Engagement Menu

é Engagement Menu

TIl 5

- Simulat

n Settings -
Simulation Mode | Semi Compile ﬂE] { Effectiveness Measures
[ ] Batch Running Mode Polar Pot - Batch Result
[7] Enable Virtual Reality [ External Data
[ Engagement Plot Settings
QuickSetupID | 1
 Weather and Ground Conditions
Environment ID clear air E}

Wind Speed 2 mfs
Wind Direction 120 deg

Sea Surface Temperature 5| degCelsius
Threat System Settings
Threat 1D Penguin_2 E}
Launch Conditions Missile Control System
Range 3 km Mid-Course Altitude 6 m

Azimuth 180 deg
Altitude 10 m

Range To Go 15 km

At Seeker Turn-On

Heading Error O deg Kill Distance 25/ m

3/19/2009

Seduction decoys deployed 0.3 s o the simul l ing
walke ff/k rtechnique. N |sslleseekerope b 3 5 nd 8-12
micron 3 T\vc;{olordlscriminationIRCCMd able d

- Target Ship Settings

ShipID typed2 —
Initial Azimuth Heading -30 deg Turn Timeof TurnRate
Final Azimuth Heading 0| deg No. | Turni (s} | {des/s)
TargetShipVelocity | 10| mfs £ 3 50
[ Enable Automatic Ship Maneuver
f E h deg
[¥] Enable Decoys
Decoy Tactics ID DT2 ==
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The Engagement ID of the
Sea IR Master Interface is
indicated

The sample engagements
may be executed by
selecting the engagement
of interest in the
Engagement ID Menu and
clicking on the Run button
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Demo 1 — Distraction - Select Seeker Parameters

=a] Missile
Threat [Dv Penguin

Airframe Modeling Approach

Airframe Type

Close
Transfer Function EI 4'//—.

Yaw-to-Turn EI

Propulsion I Aerodynamics | Guidance | Autopilot I Actuators I Warhead | Physical Parameters | Terminal Phaze | Seeker

Az Servo Bandwidth 2 Hz

El Servo Bandwidth 2 Hz
Select Band Single :

‘Wavelength (Band 1):

Lower Limit 2 um

Upper Upper 12 wm
‘Wavelength [Band 2):

[ 5)a

[

Optical Aperture Area ’_E [«

FieldofView | 5 deg

2

Detector Area 50 cm

i,3 3

Azimuth Gimbal Limit 180 deg
Elevation Gimbal Limit 120 deg

&—mumBEr oY Detector Hlements:
2
Noise Equivalent Irradiance | 1E-11 Wjcm
Discrimination Thresheold Level 30 %
Target Discriminatio by &i

200 Hz

[ oz

i n Thr:

rimi n ize

Technigue \
Detector Sampling Rate

3/19/2009
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Airframe Modeling
Approach is set as
Transfer Function
type

Missile seeker is set
as Single Band type
with indicated limits

IR Detector Array set
to 100 x 100

Discrimination based
on object Size



TACTICAL®

TECHNOLOGIES INC
Demo 1 — Distraction - Select Seeker Parameters

E3] Missile -

oetio [ P e Missile will perform
rermmeboduiratoom |__Tuesetrcin |1 let down maneuver

upon completion of

mid course phase

Airframe Type Yaw-to-Turn El

Propulsion | Asrodynamics | Guidance | Autopilot | Actuators WarheadIthsir.aIFaramEtErs Terminal Phase

[ "] iEnable Elevation Homing :

Let-Down Time after
Seeker Turn-On o s

Cruise Altitude: 4 m

Descent Rate &0 mys
I:‘ Enable Terminal Weave
25 g
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Demo 1 — Distraction - Target Ship Parameters

Ezl Engagement Menu

") Engagement Menu

TTIS %

Engagement D m [ e ][

TESS Model ASMIR [

Date | Time | 19/12/2008 9:01:18 AM Run

Si

Various decoy targets fully deployed at Seeker turn-on

Simulation Mode |Semi Compiled [ | [ e e

[ Batch Running Mode

Enable Virtual Reality [ External Data

[ Engagement Plot Settings

Quick Setup ID 1

Weather and Ground C: iti

Environment ID clear air @

Wind Speed 2 mfs
Wind Direction  120| deg

Sea Surface Temperature 5 | deg Celsius
Threat
ThreatID Penguin [Z]

3/19/2009

ShipID

Initial C

Initial Azimuth Heading 170 ﬁ%um Time urn Rate
. No. | Turn(s] e

Final Azimuth Heading
Target Ship Velocity

[”"] Enable Automatic Ship Maneuver

Enable Decoys
Decoy Tactics ID

Tactical Technologies Inc
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N\,

Target Ship ID: type42

Target Ship initial
conditions

Decoy Tactics ID: DT1
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Demo 1 — Distraction - Target Ship Parameters

'@Tet hip Menu Ta rget Sh'p ID
_l;}\% Target Ship Menu Target Ship
' Subsystems

Physical Dimensions

3D physical model

Launcher System D | 51 )
Seduction Decoy D | $D1 (el

IR Signature Editing

Distraction Decoy D | DD1 )

Ship Dimensions:

Langeh lﬁ 4 / 3D Model typed2
gth|[ 16 'm -
deight[ 37 m [ Profile Editing l ‘T Update ]
VulnerableArea | 700 m 2 Weighting Factor 1 I—l- Weighting Factor 2 l-_T
3/19/2009 Tactical Technologies Inc 7
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2] Decoy Tactics Menu x

% %) Decoy Tactics Menu
TN

¥
X

Decoy Tactics ID | DT1 [;_] [ Save J [ Save As ] [ Delete J [ Close /
Launcher System ID I L1 I
Seduction DecoyID | sD1 |

Distraction Decoy D [

Seduction Decoy | Distraction Decoy |
L

«

Total Number of Distraction Decoys 2

Distraction Decoy Number 1
Enable Decoy
Deployment Altitude m, wrt vel
Launch Distance 45| i, wrt center of ship — |

Azimuth Launch Direction 120 W

Distraction Decoy 1of2 L |

N

l

3/19/2009
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Demo 1 — Distraction - Select Decoy Parameters

Tactic ID: DT1

Total of 2 Distraction
Decoys Deployed

Decoy 1 and 2
Deployment Altitude:
30 m

Decoy 1 and 2 Launch
Distance in horizontal
plane: 45 m

Launch Direction:
Decoy 1 =120 deg
Decoy 2 =-60 deg
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Demo 1 — Distraction - Decoy Physical Parameters

= oeco, ey Decoy ID: DD1

« ) Decoy Menu

Physical Parameters

Decoy ID I s! :

Decoy Type  Distraction

swe | [ sweas | [ opetete || oo |

Maximum Diameter I 35 m /
Descent Ratel 0.25 m/s

Sustain Time I 25 s

3/19/2009 Tactical Technologies Inc 9
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Demo 1 — Distraction - Decoy Signature Parameters

Decoy ID: DD1

IR Signature
Parameters

3D Physical Model

Open IR Profiler to
edit IR Signature

‘ -

\ % Decoy Menu

w

Physical | IRSignature

3D Model istraction|
[ Profile Editing ] Update ]

Sustain Time |_25 s
DecayTime |—1o' =
Weighting Factor Band 1 l—l-
WeightingFactorBand2 [ 1
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Demo 1 — Distraction - Select Engagement Output

&% Anti Ship Missile Virtual Reality ==
File View Viewpoints Navigation Rendering Simulation Recording Help L V|rtua| Reahty d|Sp|ay
el [Fl i &mﬁ da e 1. shows missile part
i . | way through the
simulation

e Distraction Decoys
(magenta) and the
D. D target ship are visible

Missile 1 T=2.75 ‘ 7 |Pos:[-104.78 67.40 8707.77] Dir[-0.020.00 - ~
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Demo 1 — Distraction - Select Engagement Output

~____—» Target ship (yellow)
'u Seeker Detected Power (W) A= [HE] foss ) 25 . .
8E P PP ABE BA S s D : and Distraction

m—— T —T— : ; Decoys (FEd)

it = radiating in Band 1

i Missile Acceleration
........... D throughout

, engagement
B}l Seeker Azimuth (deg) (= | oo B Seeker Elevation (deg) (=l=] = |
aE P P0 AREE DA S N EERF I R - Seeker tracking (red)

Distraction Decoy
(green) in azimuth

Seeker tracking (red)
Distraction Decoy
(green) in elevation
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Demo 1 — Distraction - Select Engagement Output

' North-East View lﬂ% . .
File Edit View Insert Tools Desktop Window Help N MISSIIe traCkS
Dedas k@20 E 08 = _— Distraction Decoy

Engagement Fly-0Out

East Awis (m)

3/19/2009 Tactical Technologies Inc 13
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Demo 1 — Distraction - Select Engagement Output

@*® Anti Ship Missile Virtual Reality . . .
File View Viewpoints Navigatiqn Rendering ] VSimulartior] Recording Help ¢ Vlrtual Reallty d|Sp|ay

Missie 1 ™ s <o d o) e B ma| ) m shows missile closing
- ’ . ! ¥ : ] ‘ ” . . .
‘ | . in on Distraction
Decoy

Missile 1 T=471 '  |Pos:[-104.78 67.40 8707.77] Dir[-0.020.00 -
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Demo 1 — Distraction - Select Engagement Output

® Probability of Kill =0 %
®* Missile to Target

( A
=g] Effectiveness Measures X Platform miss distance =
Probability of Kill: 0.0| % 23 meterS
Miss Distance: 23| m
3/19/2009 Tactical Technologies Inc 15
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Demo 1 — Seduction - Select Seeker Parameters

Threat 1D Penguin_2

Airframe Modeling Approach Transfer Function El

Airframe Type ‘Yaw-to-Turn El

Propulsion I Aerodynamics I Guidance | Autopilot I Actuators I Warhead | Physical Parametjeuri’ﬁrminal Phase| Seeker

Az Servo Bandwidth 2 Hz
El 3ervo Bandwidth 2 Hz

Select Band Dual :

Wavelength [Band 1):

Lower Limit 3 um
Upper Upper 5 um

Azimuth Gimbal Limit 134 eg

evation Gimb it 120 deg

2
uivalent Irradiance | 1E-11 W/em
‘Wavelength [Band 2): iscrimination Threshold Level 20 %

Lower Limit 2 um Target Discrimination by Size :
Techni
Upper Limit 12 um Serdns
2 Detector Sampling Rate
Optical Aperture Area 5 cm HE

Field of View 3 deg D Enable Two-Colour Discrimination

Detector Area 50 1:r|'|2 0.2

200 Hz

\

3/19/2009 Tactical Technologies Inc
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Dual Band Missile
Seeker

Band 1: [3 5] microns

Band 2: [8 12]
microns

16
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Demo 1 — Seduction - Select Target Ship Parameters

[£8] Engagement Menu

\ ‘t’:}‘ Engagement Menu

: Target Ship ID
Target Ship initial

ion decoys 0.3 dsinto the si ion using
Saw ” Save As l i S 5
I i s walkoff/keeper technigue. Missile seeker operates in both 3-5 and 342
TESS Model ASMIR I Delete " Reports ] micron. Two-color discrimination IRCCM disabled

Date | Time [18/12/2008 11:22:34 AM Run

Si

conditions
Decoy Tactics ID: DT2

Simulation Mode | Semi Compiled E] [ T RS OEES

[] Batch Running Mode

N
NN

Enable Virtual Reality [ External Data

[ Engagement Plot Settings

QuickSetupiD | 1

] Initial Azimuth Heading 30 deg
] Final Azimuth Heading 0| deg
Target Ship Velocity 10 mfs

and Ground Ci iti

3/19/2009

[ Enable Automatic Ship Maneuver
Environment ID clear air E] >
M e AOA deg
Wind Speed 2 mfs
Wind Direction | 120 deg
Sea Surface Temperature | 5| degCelsius Enable Decoys
Decoy Tactics ID DT2
Threat Sy
Threat 1D Penguin_2 o

Tactical Technologies Inc

r Target Ship i /
] ShipID types2 ?/
Initial Conditi
ul fn
0.
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Demo 1 — Seduction - Select Decoy Tactics

: ;; s\‘
..
TN

(2] Decoy Tactics Menu

Decoy Tactics Menu

Decoy Tactics ID | DT2

Launcher System ID I L1

Seduction Decoy ID I sSD1
Distraction Decoy ID | DD1 |

Seduction Decoy | Distraction Decoy

Total Number of Seduction Decoys »

Seduction Decoy Number 1

[¥] Enable Decoy
Launch Time 03 s

Barrel Assignment

Launch Azimuth

Launch Elevation

L1_B1 [=]
80 deg
45 deg

Seduction Decoy M 1of2 4

2

3/19/2009
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Tactical Technologies Inc

WAL L

Tactic ID: DT2

DT2 Associated
Subsystems

2 Seduction Decoys,
Decoy 1 Enabled

Launch Parameters

Decoy cartridge
assigned to Barrel 1
of Launcher 1

18
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Demo 1 — Seduction - Select Decoy Tactics

Decoy ID: SD1

| Cartridgsglaaicof Cloud | Keeper Cloud

|| Enable Pre-scripted Flight Trajg€tory
Muzzle Velocity I 50 m/:

Diameter I 130 mm

Mass 23 kg

Drag Coefficient I 0.4
Flicht Trajecton

3/19/2009 Tactical Technologies Inc 19
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Demo 1 — Seduction - Decoy Walk-off Parameters

(8] Decoy Menu

“3 Decoy Menu
()

g
%

T

. N> ”
Decoy ID SD1
Decoy Type Seduction

o~ Keeper Cloud

save | [ saveas

| [ oetete ci
Data taken from asmir_41_srCnd ~
(4

Physical | R Signature

Number of Walk-off Clouds

Time Interval Between Walk-off Clouds
Maximum Diameter

Deceleration Time Constant

Descent Rate

Growth Time Constant

Sustain Time

Decay Time Constant

Ly /
25 m

001 s

3 mfs

05 s
03 s

Al ol

05 s

3/19/2009
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Decoy ID: SD1

Walk-off Physical
Parameters

Number of sub-
munitions

Time between sub-
munitions ejection

Other physical
parameters

20
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Demo 1 — Seduction - Decoy Walk-off Parameters

Decoy ID: SD1
Walk-off IR
Parameters
Physical 3D Model
Open IR Profiler to
edit IR Signature
e - Other IR Signature
o L] parameters
3D Model Wwalkof] E] /
[ Profile Editing ] f Update
Growth Time l_OS s /
SustainTime W s
DecayTime I_OS s
Weighting Factor Band 1 [_1'
WeightingFactorBand2 [ 1
3/19/2009 Tactical Technologies Inc 21
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Demo 1 — Seduction - Decoy Keeper Parameters

(8] Decoy Menu

b
o,

T

Decoy ID sD1
Decoy Type Seduction

[ cartridge | Walk—oﬁWPerCloud ]

Physical | IR Signature

“3 Decoy Menu
)

Data taken from asmir_41_src.

S\

Maximum Diameter ] ﬂ m
Deceleration Time Constant ] 001 s
Descent Rate I 3 m/s

Growth Time Constant ] 05 s
Sustain Time l S's
Decay Time Constant l 05 s

3/19/2009
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Decoy ID: SD1

Keeper Physical
Parameters

Other physical
parameters

22
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Demo 1 — Seduction - Decoy Keeper Parameters

Decoy ID: SD1

pr=s
,

N ') Decoy Menu
‘I—— Keeper IR Parameters
D::‘::I: Seduction [ i ] [ Junds ] [ Delete ] [ Close Physical 3D MOdel

Open IR Profiler to
edit IR Signature

/' Other IR Signature
A parameters
3D Model =

[ Profile Editing ]yUpdate

Growth Time I—OS s

SustainTime I—E'T s

DecayTime W s
WeightingFactorBand1 [ 1
Weighting Factor Band 2 I—l'

Data taken from asmir_41_src.md|

I Cartridge l Walk-offCloud | Keeper Cloud
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Demo 2 — Seduction - Engagement Output

&® Anti Ship Missile Virtual Reality =ATER) ) ) )
File View Viewpoints Navigation Rendering Simulation Recording Help ¢ Vlrtual Reallty d|Sp|ay
Missie 1 ™| 3 [wak _"I Qldadle | o shows missile

"y R “o viewpoint as

y Seduction decoy is
deployed

Seduction Decoys
(magenta) and the
target ship are visible

Missile 1 T=142 Pos:[0.00 1520.00 -175.00] Dir:[-0.000.001.00]
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Demo 2 — Seduction - Engagement Output

I >

( Band 1 Bina...l. =l |"'é&"‘]

Simulated IR Scene in
each of Seeker Bands

Binary /Threshold
Views of each Seeker
Bands

Detected object(s)
above threshold
(green)

/ Tracked object (red)

®* |mage intensity
relative to peak
intensity in both
bands

Band 1 Sen... | =2 =] 28
Axes

>
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Demo 2 — Seduction - Engagement Output

ru Seeker Detected Power (W) |ﬂ| n Seeker Azimuth (deg) [ﬂl u Seeker Elevation (deg) Iﬂl .
&5 0 PH & 8%.|eB P AP ARE DA -|86 AP ABE B &5+ Target ship (vellow), Walk-off

Decoys (magenta), and Keeper
e T — ) Decoy (cyan) radiating in Band 1

- ‘ Y _aiem and Band 2

7 Seeker (red) tracking first the ship
b ol e it (yellow) , walk-off decoys (green)
- and finally keeper decoy (green) in
azimuth and elevation

— Seeker initially in Search Mode (2),
then track (0) and back to search (2)

B Secker Mode (==X il B Wissie e Seeker azimuth (yellow) and
88 LRH HEBEBAF -||BE fgte B } - elevation angular (magenta) velocity
Missile Lateral (yellow) and Normal
_ A ; L (magenta) Acceleration . Elevation
SRS g s A R homing is disabled, therefore no

N 00 el el e maneuvering in elevation

3/19/2009 Tactical Technologies Inc 26
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Demo 2 — Seduction - Engagement Output

North-East View

Ship trajectory

North Axis (m)

3/19/2009

File Edit View Insert Tools Desktop Window Help

Dede VRN (€08 =0

East Auwis (m)

Seduction decoy (6
walk-offs and 1
keeper)

Missile seeker field of
view

Missile trajectory
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Demo 2 — Seduction - Engagement Output

&® Anti Ship Missile Virtual Reality | o[ e S
File View Viewpoints Navigation Rendering Simulation Recording Help L Vlrtual Reahty d|Sp|ay

Missile 1 vd ™| Awak ~D|dq|e o R |

shows missile closing
in on Seduction
(Keeper) Decoy

Pos:(0.00 1520.00 -175.00] Dir:[-0.00 0.001.00]
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Demo 2 — Seduction - Engagement Output

® Probability of Kill =0 %

7
=g| Effectiveness Measures x ..
b el e Missile to Target
Probability of Kill: 0.0l % Platform miss distance =
61 meters
Miss Distance: 6l m
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