TACTICAL™

TECHNOLOGIES INC %
ASM(AR) Demonstration Engagements
Anti-Ship Missile Active Radar Homing

w The demonstration scenarios are:

1) Demo_1: AntBhip missile versus target ship executing an
evasive maneuver

2) Demo_2: Anibhip missile versus target ship launching
seduction chaff and executing an evasive maneuver

3) Demo_3: AntShip missile versus target ship launching
seduction chaff, generating active jamming and executing an
evasive maneuver

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

Critical input parameters are shown.

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

Path Setup

Table Tools

Reports

Exit to Windows

SEA RF Master Interface is
shown

Master Interface -0 Clicking on the
S,M Engagements button

opens the Engagement
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Threat Systems
Target Ship menu shown next page
Chaff
Corner Reflectors
Active Decoys
Jammers
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SEA RF Master Interface Engagement Menu

EE Engagement Menu

dlel T,

Drate | Time:

121772008 3:40:31 AM Run

Simulation Settings

Simulation Mode = | Semi Compiled |

™ Enable Stochastic

Effectiveness Measures |

Jamming Ohject for JIS Ratio Analysis:

©n-Board Jammer %

[ Bstch Running Mode
¥ Enable Yirtual Reslity
-

Quick Setup ID |

Sea Conditions

Plot Menu |

‘Weather Conditions

Wind Speed = 15 mis
Wyindd Direction = 120 deqy
Sea State = 2 b

Clutter Correlstion Time = 02 =
[T Clutter Scirtilation On
[ Enahle Multipath

Threat System Settings
Threst Plstform Type m
humber of Threat Platforms = [ 1 %
L —

Misslle 1 | Missile 2

Launch Platform
Initial Conditions

Range = 9 km Mid-Course Aftitude = G m
Azimuth = 30 deg Range To Go = S km
m Mizssile Initisl Target = | Ship

Missile Control System

At Seeker Turn-On

Heading Error = 2 deg

Seeker Mode = |Search Kill Distance = 50 m

Target Ship Settings

S I —

nitial Conditi ;

Initisl Azimuth Headlin
Final Azimuth Heading =

ime of | Turn Rate
s)| (deoss)

Target Ship Yelocty = 10 m,

[~ Enable Automatic Ship Maneuver

degy

V' Enable Passive Dy

ECOYS
Passive Decoy Tactics 10

[T Ersble Active Decoys

Active Decoy Tactics 1D ATPZ

™ Enable Jammer

Jammer Program D ATP3

Seduction Decoy
Trainable Launcher

™ Enable

Mominal Range = 200 m

w The Engagement menu of
the SEA RF Master
Interface is shown

w The Engagement ID of the
SEA RF Master Interface is
indicated

\oo The sample engagements
Demo 1, Demo 2, and
Demo 3 are listed in the
Engagement ID menu
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All Demos Selected Threat System Parameters

B Engagement Menu

Engagement D v Save
TESS Mode A,

Save As

Delete Reports

Date | Time  |12A47/2008 9:40:31 AM Run

Simulation Settings

Simulstion Mode = [Semni Compiled

[™ Enable Stochastic

Effectiveness Measures |

Jamming Chject for JAS Ratio Analysis:

On-Board Jammer W

[ Batch Running Mode

[¥ Enable Yirtual Reality

-

GQuick Setup ID o]

Sea Conditions
Clutter Correlation Time = 02 s
[ Chutter Scintilation On
¥ Enable Multipath

Plot Menu |

Weather Conditions
Wind Speed = 15 mis

Threat 1 & |

Missile 1 | pissile 2

Missile Control System

Initial Conditions

Range = 9 km Mid-Courze Afituds = Em
Azimuth = 30 deg Range To Go = G km

m Missile Initial Target = | Ship v

At Seeker Turn-On

Hegding Error = 2 dey

Seeker Mode = |Search v Kill Diztance = 50 m

SEIES

Comment Area

Target Ship Settings

Engagement Man rs

Turn | Time, Turn Rate

m deg Ma. ()] fohegis)
1 3

[~ Enable Jammer

Jammer Program 1D ATP3

Seduction Decoy
Trainable Launcher

[ Enable

Mominal Range = 200 m
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€0 Threat System Settings

Threat Menu access (see
next page)

Launch Platform and
Missile Control System
Parameters
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All ASM(AR) Demed hreat Menu

Missile Subsystem Menu
access (see next page)

EE Threat Menu

Threat ID | v Reports

Save | Save As Delete |

Active |
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All ASM(AR) Demesselected Missile Parameters

E Missile X
mean[ | close
Airframe Modeling Approach | Transfer Function e
Airframe Type | Yawy-to-Turn e
Propulsion | Aerodynamics | Guidance | Autopilot | Actustors | Warhead || Physical Parameters | Terminal Ph§se
Transmitter + &ntenna Receiver
Search | Track
~N
N
N
Range Detautt Angle Defaut ECCM
Gate \Width | 0.4 us | 0.4 Techrigue | Monopulze W ' Home On Jam
Eatly Gate Bias 0de | 0O Az Servo Bandwicth [ 04 Hz | 1 abile Height Discrimination
Servo Bandwicth 1 Hz | 2 El Serva Banchwicth [ 01 Hz | 1 Allovrable Aftitude | 200 m
[T Enahle Stiff Neck
Chutter P i
LLETELT CEEES a I Enable Scitilation ECCh Iy
Gate Wicth 16 ™
= us ,— . g r
High Pass Cutoff Frequency 5 Hz
Maode Logic Automatic Gain Control
Mematy Time | 025 = 0.2 Bandywicth 2 Hz | 10
Saturation Lewvel 2N 2
Reference Lewel 1% 1

Missile Seeker
parameters tab

- Airframe Modeling
Approach is set as
Transfer Function

Airframe Type is set
as Yawlo-Turn

¢ Missile Angle Tracking
technique is set as
Monopulse
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All ASM(AR) Demesselected Missile Parameters

Missile Terminal
Phase parameters tab

/eo Terminal phase
parameter set (non
weaving, constant
cruise altitude,

altimeter-controlled
approach)

Airframe Modeling Approach | Transfer Function e

Airframe Type | Wawe-to-Turn e

Terminal Phaze | Feeker

Propulsion | Aerodynamics | Guidance | Autopilct | Actustors | Warhead | Physical Parameters

Cruize Aftitude § m
Let-Cioven Time after

Sesker Turn-On 0 =
Dezcert Rate B0 miz

[ Erable Elevation Homing

™ Enable Terminal Wsave

Weave Acceleration 25 g
Wieave Period G =
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ASM(AR) Demed arget Ship Parameters

B Engagement Menu

Engagement ID Demo_1 v Save Save As

TESS Madel AShA Delete

Reports

A

[Comment Area

Date | Time  [12M7/2008 9:40:31 AM Run

Simulation Settings

Simulation Mode = Semi Compiled %

™ Enable Stochastic

Effectiveness Measures

Jamming Chject for JIS Retio Analysis:

On-Board Jammer ¥

™ Batch Running Mode
¥ Enable Yirtual Reality
-

Guick Setup D

Plot Menu

Weather Conditions

Wind Speed = 15 miz

Wind Direction = 120 deg

Sea State = 2 v
Threat System Settings

Threat Platform Type Ship v
hlumber of Threat Platforms = | 1 A4

Sea Conditions
Clutter Correlation Time = 0z s
™ Clutter Scirtillation On
v Enable Muttipsth

Missie 1 | Missile 2

Launch Platform
Initial Conditions

Range = 9 km
Azimuth = 30 deg
m

Missile Control System

Mic-Course Altftucle = 6 m
Range To Go = & km
Mizsile Inttial Target = | Ship  »

At Seeker Turn-On

Heading Error = 2 degy

Target Ship Settings

Engageme; s

Time: of | Turn

Mao. [Turn (=) (degls)
1 1 3

o A

e B

[~ Enable Automatic: Ship Maneuver

e

W Enable Passive Decoys

Pazsive Decoy Tactics ID

™ Erable Active Decoys

Active Decoy Tactics [D ATPZ

[ Enable Jammer

Jammer Program D ATP3

Seduction Decoy
Trainable Launcher

[ Enable

MNominal Range = 200 m

Target Ship Menu
access (see next page)

& Target Ship motion
|0 Target Ship maneuver

Sesker Mode = |Search +

Kill Distance = s0m
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Selected Target Ship Parameters

ES Target Ship Menu

Ship ID m b

Reports | Save | Save As | Delete |

X

Close

Target Ship Parameters

Chaff

Confusion ChaffiD [ —..... | z:z]
Distraction Chatf D [ L..... ] ---]

Fast Attack Craft, 400 ton displacement

o~
[ 180 |[#T53 [33 ]33 [33 [35 [33 [33 [33 [33 [ 33 [33 [33 [33 [35 [33 [ 33

[ 19 |[33]33[33][33[33 [33 [33 [33 [33 [33 [33 [33 [33 [33 [33 [33 [33 [33 [=

[ Aeo |[27 [a7 [27 [ 27 [ 27 [ 27 [27 [27 [27 [ 27 [ 27 [ 27 =27 27 [o7 [ar [ 27 27 [27 |

[{-150 ][5 [25[25[25[25 [2s5 [25 [25 [25 [25 [25 [25 [25 25 [25 [25 [25 [25 [25 |

[ Ntao |[24 [24 [24 [24 [24 [24 [24 [24 [24 24 [24 [24 [24 [24 [24 [24 [24 [24 [24 ]

(24

[ 130 ][25 [28 [25 [25 [ 25 [25 [25 [25 25 [ 26 |25 [28 [25 [25 [26 [26 [ 28 =28

EED ||M|2?|2?|2?|2?|2?|2?|2?|2?|2?|2?|2?|2?|2?|2?M‘2?|
e~ —
[ 110 |[5z]=z2 =2 [T=peadaa]sa [32 |52 [s2 |32 [a2 (o2 ]eedam |32 32 [32 [32]

Seduction Chaff I
Corner Reflectors Dighensions
Confusion Decoy ID aee Length B0 m
Distraction Decoy ID Wicith g m
Seduction Decoy 1D “ee Height 7 om
Active Decoys Yulnerghle Area 350 m 2
Seduction Decoy 1D ‘.-
Jammer Scintillatio
Jammer 10 W Scirtilation on
Radar Cross Section (< 2}
Fr GHz Carrelation Time 03 = 03 RCE Offzet 0 dB
Delete Frequency | Delete Az Profile | Import Data | Export Data |
Az \El 0|5 |1 25 (30 (35 |40 |45 |50 |55 (60 5 (80 |85 |90

Target Ship properties
w Target Ship Radar

- Cross Section
frequency selection
menu

w Target Ship aspect
angle dependent
Radar Cross Section
table for selected
frequency
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ASM(AR) Demo-IOverall Description

w Missile is launched from a bearing of 30 degrees at a range of 9 kilometers
midcourse phase and enters terminal phase (simulation start) in search mo
at a range of 8 kilometersdescending to a cruise altitude of 4 meters

w Ship is heading due east and at a time of 1 second, executes a clockwise 3
degree per second turn

w The missile acquires, approaches, and strikes the ship
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ASM(AR) Demo-1Select Engagement Output

Chaff = dark blueseeker Track Point=Red

Time offzet. 0

3/19/2009

Time offzet. 0

Time offzet. 0

Tactical Technologies Inc
Copyright 2009, All Rights Reserved

Ship signature produces strong
returns

Missile enters terminal phase
(simulation start) with seeker in
search mode, then transitions to
acquisition and then track of ship

Clutter level increases as missile
approaches ship and track gate
range decreases

Multipath nulls visible as missile
approaches ship

Missile seeker tracking ship in
azimuth and elevation

Missile seeker remains in Track
Mode until end game

As missile approaches ship,
increasing clutter levels and
multi-path nulls cause endame
track losses

Missile hits ship (see plots on
following pages)
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ASM(AR) Demo-1Select Engagement Output

-) North-East View =13

File Edit VYiew Insett Tools Desktop ‘Window Help

DedEe h RO € 0B 50

w Plan view
) Missile hits ship

Wind Direction
Indicator
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ASM(AR) Demo-1Select Engagement Output

oo Anti-Ship Missile Virtual Reality

File View Viewpoints MNavigation Rendering Simulation Recording Help

e ER LA T IR = I T w Virtual Reality display
TR , 2 Range ey Es shows missile at point
of transition from
Mid-Course phase to
Terminal phase

W Ring icon indicates
position of target ship

Missile 1 T=0.14 Pos:[6.00 1521.,00 -175.00] Dir:[-0.00 0,00 1,00]
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ASM(AR) Demo-1Select Engagement Output

= Anti-Ship Missile Virtual Reality

File View Viewpoints Mavigation Rendering Simulation Recording Help

v ™A wak G e B e »rw
Range (T2): 7946 m

+

2| a

Missile 1

T=26.21

Pos:[6.00 1521.00 -175,00] Dir:[-0.00 0.00 1.00]

3/19/2009 Tactical Technologies Inc
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w Virtual Reality display
shows missile
approaching ship at
end game
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ASM(AR) Demo-1Select Engagement Output

RELFfectivensss Hieasures X w Missile to Target Platform
Probability Df':iiSiIE11DD.D % miSS dIStance = O meters
vissDistance: [ 0 m w Probability of Kill =100 %

Decoy 1 Burn-Through Range: 000 m
Decoy 2 Burn-Through Range: G000 m

On-Board Jammer Burn-Through Range: G000 m
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ASM(AR) Demo-Xverall Description

w Missile is launched from a bearing of 30 degrees at a range of 9 kilometers
midcourse phase and enters terminal phase (simulation start) in search mo
at a range of 8 kilometersdescending to a cruise altitude of 4 meters

w Ship is heading due east and at a time of 1 second, executes a clockwise 3
degree per second turn

w Seduction chaff watkff launch sequence is executed by firing four chaff
rockets

w The missile acquires the chaff, and strikes the chafft
w Miss Distance is 284 meters; Ship Probability of Kill is 0%
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SM(AR) Demo-2Selected D

E Engagement Menu

Engagement 1D Demo_1 &
TESS Model ASMA Delete

Save Save As

Reports

]

X

Comment Area

Date | Time  |12A7/2008 9:40:31 AM Run

Simulation Settings

Simulstion Mode = [Semi Compiled |

™ Enable Stochastic

Effectiveness Measures |

Jamming Object for JiS Ratio Analysis:
[ Batch Running Mode ,m
W Enable virtual Reslty

r

Guick Setup 1D

Plot Menu |
Weather Conditions

Wind Speed = 15 miz
Wind Direction = 120 dey
Sea State = 2 A

Threat System Settings

Threat Platfarm Type Ship v
Humber of Threat Platforms = 1 A

Sea Conditions
Clutter Correlation Time = 0z =
[T Clutter Scintillstion On
[ Enable Multipath

Missile 1 | Missile 2

Launch Platform
Initial Conditions

Range = 9 km
AZimuth = 30 degy
m

Missile Control System

MickCourse Ahitude = 6 m
Range To Go = 8 km
Missile Initial Target = Ship v

At Seeker Turn-On

Heading Etrar = 2 deq

Seeker Made = |Search v Kill Distance = s0m

Target Ship Settings

]

Initial Cy

Initisl Azimuth Heading = 90 degy Turn [ Titme of | Turn Rate
Final Azimuth Heading = | 180 dea No. |Turn () (deg/s)
3
Target Ship Yelocity = 10 mez ! !

[T Enable Automatic Ship Maneuver

ded

¥ Enable Passive Decoys

[ Erable Active Decoys

Active Decoy Tactics ID ATP2

™ Enable Jammer

Jamimer Program 1D ATPI

Seduction Decoy
Trainable Launcher

™ Enable

Mominal Range = 200 m

Paszsive Decoy Tactics 1D

3/19/2009
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TACTICAL

TECHNOLOGIES INC
ecoy Parameters

Passive Decoy Tactics
Menu access (see next

page)
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ASM(AR) Demo-Selected Decoy 1 Parameters

ES Passive Decoy Tactics

Decoy Tactics ID ﬂl w Save

| Save As | Delete |

Close

X

Decoy 1 Launch
enabled

Flight Time =

Hz

Hz
Decoy A Nodding Moti

deqy

deqy

I_Hz
I—Hz

Decoy B Nodding Motion Frequ,

Azimuth = 30 deg

Elewation = 30 deg
I
m

Decoy A Nodding Motion Frequenc

cY

on Amplitude

deg

I_Hz
I—Hz

deg
deg

T
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— Decoy 1 type selected
as Chaff

Chaff type selected as
Seduction

Seduction Chaff
parameters as set
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ASM(AR) Demo-Select Engagement Output

Chaff = dark blueseeker Track Point=Red

| Power Densities at Missile (d !E ' Powe D i Po o0
él PRIL hizlg B A~ ~§I|,0|,®,® ﬁ%l 2a-> ~§I /O@\ﬁa ﬂ%l ea-

TT***______ffjwwmu-HEE
58 ,PPLHBE BR"-|8E e ABE B4

Time offset. O
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Missile seeker tracking ship
Seduction chaff wakkff launch
sequence executed

Chaff cloud signatures produce
returns that exceed ship signature
return

Chaff clouds capture missile
seeker track

Chaff drifts with wind

Missile seeker tracking centroid of

chaff clouds in azimuth and
elevation

Missile seeker remains in Track
Mode until end game

Missile hits chaff (see plots on
following pages)
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ASM(AR) Demo-Select Engagement Output

3/19/2009

N\

/

w Plan view of seeker

Range Track Gate Width

Y

™

3dB Beamwidth
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tracking cell at
iIntermediate time of
transition of track from
ship to chaff

Note chalff is launched to
edge of seeker tracking
cell (toward edge of 3dB
beamwidth and within
range track gate)

Seeker range track gate
width indicated

Seeker antenna 3dB
beamwidth indicated
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