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Group R&T Strategic Guidelines

• Improve probability of win (P WIN), 
• better synchronicity with customers’ objectives and plans 

• More closely align investments with opportunities,
• clear exploitation routes

• Demonstrate innovation through inclusivity of the s upply chain
• achieve optimal balance of ‘make’, ‘buy’ and 'partne r'. 

• Maximise our potential as a global entity through t echnology transfer. 

• Undertake fewer, yet larger programmes at higher Te chnology 
Readiness Levels supported by real world experiment s and synthetic 
environment demonstrations
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Technology Requirements Synthesis 2007
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Work Streams - 2007

Studies
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Transformational 
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5000
Integrated 

Demonstrations 

5200
Multi UXV Operations

5100
Extended Autonomous 

Navigation

5300
Geolocation

5400 
Urban ISTAR

2200
Decision Making

2300
Power Management

2400
Cooperative Autonomy

2100
Platform Systems for 

Autonomy

2000
Autonomy

4200
Distributed Information 

System

4100
DCPD Requirements

4000
N&IS

3200
Autodetection

3300
SSA

3100
Sensor Integration

3000
ISTAR

Transformational Technology Programme 2007: Work St reams

6000
TLCM 

6200
Assurance & 
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6100
Open Systems 
Architectures

6300
Modelling & Simulation

6400
Integrated Framework 

for TLCM
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Distributed Information 
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Open Systems 
Architectures



4000
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Electro Optical 

4000
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Concurrent Engineering
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Concurrent Engineering
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Flow & Fluid Structure

Interactions
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Human Factors Methods
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1500
Biofutures
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Behavioural 
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Behavioural 

Science
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3200
Signature Related 

Materials

3200
Signature Related 

Materials
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3000
Platform 

Technologies
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2200
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Engineering Capability Programme 2007: Work Streams
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Capability Augmentation Programme 2007 : Work Strea ms

Studies
Demonstration 
Programmes

Transformational 
Technology Programme

Engineering 
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Networks & Information 
Systems
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Systems
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Behavioural Science

Defence & Electronic 
Technologies
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Platform TechnologiesPlatform Technologies
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Demonstrations
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Architectures for 
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Architectures for 
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Networks & Information 
System Strategy

Networks & Information 
System Strategy

Collaborative 
autonomous systems 

for future ISTAR

Collaborative 
autonomous systems 

for future ISTAR

Tactical Picture 
Compilation with Future 

TDL Technology

Tactical Picture 
Compilation with Future 

TDL Technology

Land  Mission System 
Capabilities

Land  Mission System 
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System Integration 
Laboratories

System Integration 
Laboratories

TLCMTLCM
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2007 Programme Requirements – Autonomy Demonstration s

a) Demonstrate (in the real world) sensing of the external environment in support of autonomous 
navigation of a platform(s) through a representative environment(s) (land, sea, and/or air) and other 
platforms/entities within that environment, both with and without the aid of GPS.

b) Demonstrate (in the real world) autonomous management of platform sensor resources,  and 
data/information fusion across multiple platforms to form situation/threat assessment within a 
representative battlespace environment(s), with particular attention to the balance between the roles of 
the human-in-the-loop and the degree of autonomy in the system for the delivery of effect.
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Sensor 2 

r 2 
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NITEworks Partners and Associates
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NITEworks Partnership

Support to
Operations 

CLOD trading 
in Capability and 

Equipments 

Cross capability 
trading decision support 

Deliver  a WFE
Capability

NEC investigation
and research 

Problem Solving 

Improved Modelling and
Simulation 

Established Interface with industry 

Requirements Prioritisation
/Business Case support
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NITEworks Benefits
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SEAS Defence Technology Centre

…supported by 12 Universities

06 May 2005

In partnership with

… and industry 
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SEAS Defence Technology Centre

• 6 Yrs research programme to support development of Autonomous Systems in UK.

• £10M per annum activity – 70 active research programmes 

9

8

11

9
10

10

13

Algorithms and
Architectures

Mission Planning and
Decision Making

Sensor Exploitation

Communications and
Control

Propulsion, Power
Generation and Energy
Management

Systems Engineering
Research

Pan DTC Systems
Engineering
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SEAS Defence Technology Centre

• 6 Yrs research programme to support development of Autonomous Systems in UK.

• £10M per annum activity – 70 active research programmes 

35, 50%

10, 14%

25, 36%
Universities

SMEs

Larger Industry
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Consortium Partners and Stakeholders
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Joint Industry Consortium / UK Government Funded Projects 

DTI and Regional Agencies funding 50%

Key Element of the National UK Aerospace Technology Strategy (NATS)

£32M Initial 3 year Programme 2006 to 2008

September 2005 - Initially Publicised at Parc Aberport

January 2006 – 3 year Industry Activities initiated 

May 2006 - Contracts & Grant Offers formally signed

What is ASTRAEA ?

ASTRAEA GOAL:
To enable the routine use of Uninhabited Air Vehicl es in all classes of 

UK airspace WITHOUT the need for restrictive, speci alised or 
non-routine conditions of operation

ASTRAEA GOAL:
To enable the routine use of Uninhabited Air Vehicl es in all classes of 

UK airspace WITHOUT the need for restrictive, speci alised or 
non-routine conditions of operation
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…. Would your company be interested in 
contributing to these exciting future 
capabilities?

Raven Unmanned Air Vehicle
Wildcat Unmanned Ground Vehicle

Working Together
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Technology Partners
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Autonomous Systems Autonomous Systems –– Collaboration between Defence Collaboration between Defence 

Industry & Industry & SMEsSMEs

Dr Andrew Lucas
Managing Director
Cambridge Laboratory
Agent Orientated Software Ltd
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Agent Oriented Software Limited

Cambridge University collaboration

Cambridge Laboratory

©Agent Oriented Software Limited
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The “Hi-tech” SME

��PR & marketing

����Sales

��Distribution capability

��discussFinance backing vs longevity – non-VC

N/AdiscussFinancial strength vs longevity, VC supported

�������Product quality

�����Product development capability

��������Creativity & innovation

AOSTypical SMEKey Attributes/Weaknesses

©Agent Oriented Software Limited
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Strength Through Research Partnerships

• Institute for Manufacturing, Cambridge
• SEAS Defence Technology Centre

• Dstl

• ASTRAEA
• AOS supported PhDs and post-doctoral studies

• Penn State University

• Cambridge University

• RMIT University, Australia (2)
• Melbourne University, Australia

©Agent Oriented Software Limited
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Spectrum of Autonomy

Autonomy can be gradually introduced as trust grows

DecisionDecision
supportsupport

LargelyLargely
autonomousautonomous

SemiSemi--
autonomousautonomous

““IntelligentIntelligent
AssistantAssistant””

©Agent Oriented Software Limited
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Applying Autonomous Software

Decision Support – Intelligent Assistant
• helping humans in complex environments
• taking over mundane tasks
• reducing workload, enhancing their jobs
• providing collaborative working environments

• shared Situation Awareness

Human Surrogates
Autonomous vehicles, robotics, 

simulation
• on-board autonomous decision-

making
• intelligent “actors” in simulations

• can be linked with voice 
recognition

Linking & Managing Systems System 
Integration & Data Fusion

• handling distribution and
“peer to peer” systems

• linking legacy systems
• to improve effectiveness

• extending life of legacy systems

©Agent Oriented Software Limited



BAES-SBDM-MISCM-PN-00092, 1

Autonomous Mobile Robots

Robocup robot league 2001

• Complex task in an adversarial 
environment

• Real-time

• Must handle unexpected 
opposition tactics

• Context-dependent tactics

• e.g. play aggressively 
when easily winning

©Agent Oriented Software Limited
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MoD Surrogate UAV Programme

• BAC 1-11 A/C configured as surrogate UAV

• JACK installed in computer in cabin

• makes tactical decisions

• instructs autopilot

• BAC 1-11 flown from Boscombe Down in 
October 2006

• Second set of flight trials this month

• BAC 1-11 surrogate instructed by datatlink
from Tornado

• QinetiQ proof of concept

©Agent Oriented Software Limited
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Joint Industry Consortium / UK Government Funded Projects 

DTI and Regional Agencies funding 50%

Key Element of the National UK Aerospace Technology Strategy (NATS)

£32M Initial 3 year Programme 2006 to 2008

September 2005 - Initially Publicised at Parc Aberport

January 2006 – 3 year Industry Activities initiated 

May 2006 - Contracts & Grant Offers formally signed

Agent Orientated Software’s  Perspective

ASTRAEA GOAL:
To enable the routine use of Uninhabited Air Vehicl es in all classes of 

UK airspace WITHOUT the need for restrictive, speci alised or 
non-routine conditions of operation

ASTRAEA GOAL:
To enable the routine use of Uninhabited Air Vehicl es in all classes of 

UK airspace WITHOUT the need for restrictive, speci alised or 
non-routine conditions of operation

©Agent Oriented Software Limited
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16 Main Projects

©Agent Oriented Software Limited
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ASTRAEA Scope

T1: Ground Operations & HSI Thales,QinetiQ

T2: Communications and ATC Integration EADS, BAE Systems, Flight Refuelling Limited, QinetiQ, UWE

T3: UAV Handling QinetiQ, Cranfield University

T4: Adaptive Routing Thales, BAE Systems, QinetiQ, Lancaster University

T5: Collision Avoidance Systems Thales,BAE Systems, Flight Refuelling Limited, QinetiQ, Lancaster 

T6: Multiple Air Vehicle Integration Flight Refuelling Limited, Cranfield University

T7: Prognosis & Health Management BAE Systems, Flight Refuelling, Rolls Royce, QinetiQ, Loughborough

T8: Decision Modelling QinetiQ, Agent Oriented Software, BAE Systems, Thales, Cranfield

R1: UAV Good Airmanship EADS, Thales

R2: UAV Route to Compliance BAE Systems, Thales, EADS, Rolls Royce

R3: UAV Operating Rules and Procedures BAE Systems, Thales, Rolls Royce 

R4: Integration with Operating Environment Flight Refuelling Limited , Thales, EADS, QinetiQ, Bath University

E1: UAV Propulsion Rolls-Royce, Sheffield University

E2: Qualification of Affordable Processes BAE Systems,Rolls Royce, QinetiQ,

E3: UAV Logistics Flight Refuelling Limited

E4: UAV Demonstration IPT – FRL, BAES, Thales, EADS, Rolls Royce, QinetiQ, Leicester

©Agent Oriented Software Limited



BAES-SBDM-MISCM-PN-00092, 1

Taranis – Shows Future for Collaboration

• £124 million UAV technology demonstrator
• BAE Systems with Rolls-Royce, Smiths 

Aerospace and QinetiQ, working alongside MoD 
military staff and scientists

• Explore and demonstrate how emerging 
technologies and systems can deliver battle-
winning capabilities for the UK armed forces

• About size of a BAE Systems Hawk
• Brings together number of technologies, 

capabilities and systems to produce a 
technology demonstrator based around a 
fully autonomous intelligent system

• JACK provides the decision-making
• First flight in 2010

©Agent Oriented Software Limited
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Questions


