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BAE Systems – Autonomous Capability Overview
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Director Civil Autonomous Systems
BAE Systems (UK & RoW)
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Introduction & Agenda

– “ To define and implement a BAE Systems Strategy for
“ optimised”  entry into the emerging market for Civil
Autonomous Systems”

Richard Williams – Director of Civil Autonomous Systems

– Introduce BAE Systems
– Give an overview of BAE Systems Autonomous Systems work

across Land, Sea and especially Air sectors.
– Demonstrate that we are not underestimating the challenges that

face this technology!

Today's Objectives:
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Agenda

– What is Autonomy?

– What are the Drivers/Constraints for this technology?

– What capabilities are BAE Systems currently developing?
– Air
– Other Domains

– When will we be able to use UAV’s?

– Questions.
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About BAE Systems

BAE Systems is a premier transatlantic engineering and
technology company delivering a full range of products and
services across all domains as well as advanced electronics,
information technology solutions and customer support
services to the world:

– A global capability
– Customers in over 100 countries
– 86,000 highly skilled people
– Financially stable
– Research & Development exceeds £1.2Bn per annum
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All activity within the system is the direct result of human-initiated control inputs. 
The system has no autonomous control of its environment, although it may have 
information-only responses to sensed data.

The system can perform activity in parallel with human input, acting to augment the 
ability of the human to perform the desired activity, but has no ability to act without 
accompanying human input. An example is automobile automatic transmission and 
anti-skid brakes.

The system can perform limited control activity on a delegated basis. This level 
encompasses automatic flight controls, engine controls, and other low-level automation 
that must be activated or deactivated by a human input and act in mutual exclusion with 
human operation.

The system can perform a wide variety of activities given top-level permissions or 
direction by a human. The system provides sufficient insight into its internal operations 
and behaviours that it can be understood by its human supervisor and appropriately 
redirected. The system does not have the capability to self-initiate behaviours that are 
not within the scope of its current directed tasks.
Both the human and the system can initiate behaviours based on sensed data. The 
system can coordinate its behaviour with the human's behaviours both explicitly and 
implicitly. The human can understand the behaviours of the system in the same way 
that he understands his own behaviours. A variety of means are provided to regulate 
the authority of the system with respect to human operators.

The system requires no human intervention to perform any of its designed activities 
across all planned ranges of environmental conditions.

Human operated

Human assisted

Human delegated

Human supervised

Mixed initiative

Fully autonomous
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DescriptionNameLevel
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Levels of Autonomy (from US Navy Office of Naval Research and
used by SEAS DTC)

Focus for best business advantage
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Remotely Piloted vs Autonomous
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Constraints to Unmanned Systems:

CommentConstraint

Prior to acceptance into use an autonomous system has to demonstrate that
it does not pose an unacceptable risk to human life, often associated with
regulatory bodies such as (in the UK) Civil Aviation Authority.

Safety

Regulatory and legal frameworks need to be put in placeRegulatory

The technology is maturing quickly: ever increasing levels of automation are
possible.

Technology

Public and political acceptance that machines will replace people in certain
jobs

Political /
Cultural
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BAE Systems UAV programmes

HERTI 1B

Stage 3 - KESTREL

Stage 1 and 2

Stage 4 –
RAVEN

HERTI-D

Stage 4+ - 
CORAX

HERTI-1A

Extensive period of:
Computer modelling,
simulation, Operational 
Analysis, Wind Tunnel 
testing and prototyping

SUAV(E)/TARANIS

SOARER

2001 2002 2003 2004 2005 2006 2007+

HERTI
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Air sector challenge - Spiral Development

– Using Rapid Engineering to
produce:

– An affordable family of endurance
UAVs

– Modular approach for maximum
capability at lowest cost

– Rapid assembly and preparation

– Civil and military usage
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Video Time line

Early visualisation and evaluation of technology through demonstration

Leading to an
operational
capability
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ICE - Autonomous Imagery Collection and Exploitation

– Low bandwidth, intelligent use of datalink

– Feature and target recognition

– Fully autonomous flight trials completed,
including remote image request and
access over global range using commercial
satellite link
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ICE Imagery

– Land based scenario – bland landscape multiple targets
– Maritime surveillance – detection of small irregular objects
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BAE Systems Autonomous Systems:
Air:

– Border surveillance / reconnaissance
– Police / Terrorist action surveillance
– Survey and inspection of key assets e.g. pipelines & power lines
– Maritime surveillance

Sea:

– Harbour/Platform protection
– Extended protection including Mine Counter Measures
– Undersea Oil & Gas protection

Land:
– Intelligent vehicles

Infrastructure:
– Intelligence collection and presentation from multiple

autonomous and manned platforms
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When?....ASTRAEA

– National Autonomous Systems Demonstration
programme

– ASTRAEA Project will:
 “enable routine use of Uninhabited Air Vehicles in
Military and Civil airspace  WITHOUT the need for
restrictive, specialised or non-routine conditions of
operation”

– Route to opening the airspace to UAVs
– Developing technology to enable UAV certification in

non-segregated airspace
– UK collaboration

– DTI/RDA
– BAE Systems – in partnership with RR, Thales, QinetiQ,

Flight Refuelling, BMT, SME’s and academia
– £32M 1st phase 50% funded by Industry

ASTRAEA

ASTRAEA
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Step 1
Segregated

Airspace

Non Type Certificated UAVs Type Certificated UAVs

Step 2
Non Segregated

Airspace

Step 4
Non Segregated

Airspace

Step 5
Non Segregated

Airspace

Step 3
Non Segregated

Airspace

Fly within National Borders

State UAVs Civil/State UAVsExperimental UAVs

Worldwide
ICAO

Achieved 2008 2012 20152010

Market Entry Point
State UAVs

Market Entry Point
Civil UAVs

2007 Study
Phase 1

2008 – 11 Study
Phase 2

2011 – 14 Study
Phase 3

2014+ TBA
Phase 4

When?…ASD on UAV certification:

2012 is currently accepted as the earliest achievable date for UAV’s to operate in controlled airspace.
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HERTI 1BHERTI-D HERTI-1A Morrigan

2004 2005 2006 2007+

Fregata J5

Questions?
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Contact Details:

Richard Williams
Director of Civil Autonomous Systems
BAE Systems
Warton Aerodrome
W392D
Preston
Lancashire
PR4 1AX
UK
Office: +44 (0)1772 854424
Mobile: +44 (0)7808 143861


