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Introduction and the Need for DIRCM Systems
e The Threat from IR missiles
 \What is a Directed Infra-Red Countermeasure (DIRCM)
* Aus-DIRCM Trial Program Overview

Tenix Defence:
* Program Background
 Current Phase of Activities
e Description of Flight Demonstration and Results

Issues and Benefits of the Program




Threat from Manpads: DHL Baghdad 2003




Countermeasures — DIRCM
(Directed IR Countermeasures)




Program Overview

Aim
Use a range of existing Australian developments for integration into

a pod for the flight demonstration of a DIRCM environment on a
Lear Jet.

Prove successful detection, acquisition, tracking and irradiating the
threat.

Cost effective and time limited.
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Capitalise on prior developments.

Extensive effort already invested in elements.

Mature indigenous knowledge and experience.

Further analyse the potential for wider development and use.
Niche capability needs not currently satisfied elsewhere.

Sustainment of industry base for Airborne Self Protection and a
potential products capability development foundation.




Program Overview

Timing
May 2007 to April 2008.

Contributions
Tenix - system integrator.
DSTO - technology provider.
DMO and CDG - funding and contract support.
Project Management - Airborne Self Protection SPO.
Pel-Air Aviation — Flight vehicle operator.
CTD approach being adopted.

Key Activities

Integrate AT-MURLIN Laser, DIRCM Demonstrator Turret and
EADS AAR-60 MWS into a Pod.

Perform Laboratory Testing and a Lear Jet Flight Demonstration.



Program Overview - Elements

AT-MURLIN Laser
Indigenous Development.
DSTO Research and Technology.
Tenix Engineering Development.

DIRCM Demonstrator Turret
Funded by NACC.
Developed by Tenix.

Pod
Tenix Developed Pod Range.
Modification of Existing Defence Pod.
Designed for Lear Jet Flight Testing.

MWS
EADS AAR-60 Missile Warning System.



DIRCM on a Learjet Trial

Program Background
Phased approach to minimise risk,
Four phases in total,

Previous phases involved turret development
and covered:

- operational analysis,

- requirements development,

- system design,

- preliminary and detailed design,

- manufacture,

- Integration and test of the DIRCM turret.



DIRCM on a Learjet Trial

Current Phase

Additional functionality developed and
iIntegrated for DIRCM turret to enable
operation in field and in flight,

Integrated Turret, Laser, MWS, IMU, DIRCM
controller,

Conducted end to end testing in Laboratory
on a motion table to simulate aircraft motion
and retire risk for flight demonstration,

Conducted pre-flight static testing over a
longer range,

Integrated DIRCM system into a Pod for flight.

Provided infrastructure for laboratory testing
and for flight demonstration.



DIRCM on a Learjet Trial

Flight Demonstration activities were
conducted after all development,
Integration and Laboratory testing and
Involved two main activities:

Static pre flight testing in the field over a
range similar to that proposed for flight
demonstration.

Demonstration in a flight environment with the
DIRCM system mounted in a Pod, and flown
using a Learjet as the carriage aircraft.



DIRCM on a Learjet Trial

Pre Flight Testing
Pre flight static testing in the field conducted
over a longer range as risk minimisation for
flight demonstration (bridge the gap between
laboratory testing and flight),

End to end testing of system operation.

DIRCM System

_\: Stimulating and Receiving equipment
ks

<

Approx 1500m




DIRCM on a Learjet Trial

Pre Flight Testing
DIRCM System shown below.



DIRCM on a Learjet Trial

Pre flight Testing

Threat Target and Receiving equipment:

-  Radiometer to measure IR Power from DIRCM, UV
Mallina to stimulate the MWS,

- IR source to act as a “threat target” for DIRCM,
- IR camera to record laser emission.

Radiometer
A/
\ T

IR Camera
UV Mallina

IR Source



DIRCM on a Learjet Trial

IR Camera footage showing Laser Firing.



DIRCM on a Learjet Trial

DIRCM Pod Configuration for Flight

Pod containing DIRCM
turret, laser, controller.

Pod Camera / \
DIRCM Turret

MWS



DIRCM on a Learjet Trial

DIRCM Cabin Configuration for Flight

Console with DIRCM
*~__ Control Panel for Power,
Emergency stops etc.

Pod camera video

DIRCM HMI screen



DIRCM on a Learjet Trial

Flight Demonstration: Schedule

The DIRCM System in a Pod was installed on
the LearJet during the week beginning 25th
March 2008,

Flight certification for the aircraft was
completed on Monday 31st March 2008.

The ground system was setup on Monday 31st
March 2008.

Three demonstration flights were conducted -

two flights on Tuesday 1st April 2008, and one
on Friday 4th April 2008.



DIRCM on a Learjet Trial

Flight Demonstration Engagement
Overview:

Engagement scenarios were developed that
simulated a ground to air missile being fired at
the aircraft, and that took into account the test

area constraints,

Aircraft would fly towards the ground system,
and the airborne DIRCM system would be
“stimulated” and autonomously detect,
acquire, track and irradiate the threat,



DIRCM on a Learjet Trial

Demonstration Area and Aircraft Flight Path




DIRCM on a Learjet Trial

Ground System Configuration

UV Mallina, Radiometer, IR and visible
cameras mounted on a tracking tripod,

Data recording equipment.

Ground
System




DIRCM on a Learjet Trial

Flight Demonstration
Engagement Path and Events




POMNER

DIRCM on a Learjet Trial

Engagement Results: Laser Power on Target

Laser power was successfully detected by
radiometer on ground,

Plot of the Ground System Radiometer logged
laser power during an engagement shows laser
power increasing as aircraft closes on ground
station.

Power increasing as range decreases
\,; —

TIME




DIRCM on a Learjet Trial

Flight Demonstration

The following videos demonstrate the
operation of the DIRCM System during flight:

A Summary of a Engagement
Engagement viewed from the ground station
A Medium Altitude Engagement

A Lower Altitude Engagement



DIRCM on a Learjet Trial

Conclusion:
DIRCM Flight demonstration activities were
extremely successful,

DIRCM System successfully acquired, tracked
and radiated the target with laser energy In
more than 90% of the engagements that were
executed.



Program Issues

Restricted Timeframe and Budget

Complex Management

Commonwealth Supply of Equipment and Supporting
Information.

DMO Coordination of the Aircraft and the Range.
Program Flexibility

Contract approach to cater for Technical Difficulties.
Local DMO Management Assistance.




Program Benefits

Expanded on extensive effort already invested In
products.

Mature indigenous knowledge and know how
underpinned by real world experience.

Further analyse potential of products for wider
development and use.

Cost Effective.
Assists with identifying future focus.

Assists Defence in being an informed buyer for all
DIRCM candidate platforms.



Aus-DIRCM Lear Jet Hight Demonstration

Questions?
Lyell Wedd John Cole
Airborne Self Protection SPO Tenix Defence Pty. Ltd.

Defence Materiel Organisation Second Avenue, Technology Park,
Canberra, ACT Mawson Lakes SA



