The Roles of Dynamic Simulation
In Airliner MANPADS Protection

IDGA MANPADS Seminar
March 2006

Dr. T.W. Tucker
Tactical Technologies Inc.
356 Woodroffe Ave.
Ottawa, Ontario, K2A 3V6
Tel: (613) 828-0775, e-mail: info@tti.on.ca URL: www.tti.on.ca

3/9/2009 Tactical Technologies Inc. Copyright 1
2009, All Rights Reserved



Presentation Outline

A Self Protection Evaluation
| Static Analysis of Threat Parameters
I Missile Miss Distance as a Primary MOE

I Impact of Non-Linear Interactions (Chaotic
Behavior) on Missile Miss Distance

A Dynamic Simulation of Tactical
Engagements
I Several Classes (Generations) of Missiles
I Vs Jammer and Flare Airliner Protection Options

A The Roles of Dynamic Software Simulation
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Evaluation Methodology

A Was stimulated by the need to understand the
effectiveness of noff the
systems - in relation to specific threat weapons and
engagement geometries

A Was stimulated by the high cost of field trials and the
avallability of airliners

A Was stimulated by the need for a systematic &
repeatable analytical approach resulting in a
documented self protection effectiveness audit trail
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ECM Effectiveness Evaluation
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Focus On Missile Miss Distance

A Survivability of the airliner is assured if the miss
distance is sufficiently large that the missile does
not impact the target or trigger the fuse - the
warhead does not detonate

A Avoids the complex characterization of target
hardness and missile warhead fragmentation

A The probability of survival is based on a simple
characterization of target hardness and missile
warhead as a relative measure only - not an
absolute measure
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The Determination Of Miss Distance
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Evaluation Methodology
A Step 1- Static Analysis:

I Characterize the threat weapon system using a
standardized parameter set - EWIRDB

A Step 2 - Static Analysis:

I Determine optimum electronic countermeasure
parameters based on weapon system parameters

A Step 3 - Dynamic Engagement
Simulation:

I Determine over-all effectiveness of the self protection
In tactical engagements - Missile miss distance or
probability of survival
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Engagement Characterization

A Target Platform - Signature and Maneuver
A Threat Weapon - Guidance and Dynamics
A Countermeasures - Techniques and Tactics
A Propagation - Attenuation vs Wavelength

A Background Clutter

A Engagement Geometry

A Characterizing all systems involves more
than 250 parameters
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Threat Weapon System Analysis

A For self protection (ECM) effectiveness
evaluation, the weapon system analysis must
focus on the systemO0s aera
tracking & control subsystems

A The most important weapon parameters describe
the time response and target discrimination
characteristics of various missile subsystems (eg.
servo bandwidths and ECCMSs)

A Using standardized weapon parameters such as
EWIRDB facilitate this process

A Analysis methods are available for computing
estimated values for parameters unavailable from
EW Databases or exploitation reports
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IR Seeker Basic Characteristics

A Passive infra-red angle only tracking
A Many angular scanning/tracking techniques
| Spin scan, conscan, rosette, FPA
A Some possible ECCM discrimination techniques
I Narrow optical field-of-view
I Spectral filtering (two or more color/bands)
I Sudden increase in signal power/intensity
I Sudden change in rate of line of sight (angle)

A Angle servo electronics determine tracking and
maneuver responsive of threat missile
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Threats Exceed
500,000 Missiles
World-wide
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Spinning Reticle AM Tracker i 15t Gen

AKA Spin Scan
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Spinning Optics FM Tracker i 2" Gen
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Multiple Spinning Optics - 3" Gen
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Angle Tracking Servo Loop
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A Seeker field-of-view determined by optics and reticule

A Tracking (Servo) loop response determined by filter
bandwidths and amplifier gains
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