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INTRODUCTION

In March 2019 the Army hosted the Autonomous Warrior 
Exploitation Conference in the Science Museum, London. 

The Minister for Defence Procurement opened the conference; 
demonstrating the keen interest in and support for, the rapid 
development and fielding of robotic and autonomous systems 
in the British Army. 

We hope you enjoy the booklet and are as enthused as we are 
when you read about what we learnt and what we plan to do next.   
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TRANSFORMATION FUND KEY FACT 1
  
FOUR ROBOTIC AND AUTONOMOUS SYSTEMS (RAS) -
£183 MILLION OVER THREE YEARS.

TRANSFORMATION FUND KEY FACT 2
  
BRITISH ARMY SPENDING ON RAS IS EXPECTED TO 
GROW IN THE NEXT FOUR YEARS.

“Those astonishing systems have the ability to transform warfare.
 
On Autonomous Warrior, 71 new ideas were put through their paces. 
Tested to the limit in the toughest conditions and environments, 
I should know, I went to see the experiment in person. 

After all that rigorous testing in Autonomous Warrior, we will now 
be investing more to fast-track three ground breaking robotics 
projects. Projects to help Defence stay ahead of the curve. 

The MOD has always embraced pioneering technology and this 
fund will ensure the UK stays at the forefront of global military 
capabilities and ahead of our adversaries.”

MINISTER FOR DEFENCE PROCUREMENT 
STUART ANDREW MP
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“This new operating concept will drive how the Army optimises its 
competitiveness, relevance and adaptability for the next decade and beyond.  
Already the Army is engaged extensively around the globe. Land capability 
continues to offer the unique role of decisive control and influence over 
people and terrain.” 

General Tickell CBE on the ‘New theory of Winning’ outlining the future 
methodology for modern operations. He further outlined the Army’s ‘RAS 
Roadmap’, Technology Demonstrators and the Army Research Priorities - 
to be delivered over the next 4 years. 

“The RAS Roadmap coheres three extant S&T projects and adds Exercise 
AUTONOMOUS WARRIOR (LAND) as the capstone RAS experiment.

The aim is to identify how the Army can exploit developments in RAS 
technology to deliver affordable operational capability in the short-medium 
term (5-15 years).”

Brigadier Copsey on how the RAS roadmap will develop over the next five 
years. Increases in spending are expected over the next 5 years to match 
this roadmap.  

DIRECTOR CAPABILITY 
MAJOR GENERAL CHRIS TICKELL CBE

BRIGADIER KEVIN COPSEY OBE
HEAD FUTURE FORCE DEVELOPMENT
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20 18

AUTONOMOUS WARRIOR (LAND)
EXPLOITATION 

4SYSTEMS
• MINI DRONES
• REMOTE FIGHTING VEHICLES
• AUTONOMOUS LOGISTICS
• ROBOTIC PLATOON VEHICLES

AGILE
      C3

£183million
TRANSFORMATION FUND OPENED

SofS
LAUNCHES

TRANSFORMATION FUND

AWE

MUM -T
MANNED - UNMANNED 
TEAMING

AWE 2020

RAS ROAD MAP
LAUNCHED

AWE 2019

AWE19 Lt Col Richard
CraigRichard.Craig117@mod.gov.uk
AWE20 Maj Jamie Woodsend
Jamie.Woodsend124@mod.gov.uk
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7 HYPOTHESES WERE TESTED ON EXERCISE AUTONOMOUS WARRIOR (LAND) 

‘RAS will enable effective 
break into or defence of 
an urban environment, 
reducing risk and 
increasing operational 
advantage against 
a complex and 
challenging threat.’

Yes, RAS will.  

‘RAS will support better 
and faster wide area 
surveillance and 
targeting and application
of precision effects.’ 

Yes, RAS will.  

‘RAS will enable
dispersed forces.’

Yes, RAS will.  
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‘RAS can reduce own 
force vulnerability to 
UAS targeting of long 
range fires and 
swarming systems.’ 

There is some evidence 
to suggest RAS will. 

More experimentation
is required. 

‘RAS will improve tempo 
by enhancing mobility 
and counter mobility. ’  

Yes, RAS will. 

‘RAS enables agile 
command and control 
of dispersed forces in a 
contested environment.’ 

Insufficient material 
from Exercise Autonomous 
Warrior to prove or 
disprove. 

More experimentation 
is required. 

‘RAS improves the 
effectiveness of combat 
service and support and 
enables self-sustainable 
combat service 
and support.’ 

There is some evidence 
to suggest RAS will. 

More experimentation 
is required. 

5
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REFLECTIONS FROM AUTONOMOUS WARRIOR LAND (18)

Respect the Physics
It is clear that the employment of unmanned air and ground 
systems can provide immediate enhancements to Land 
capability. However, these systems are still subject to the 
laws of physics; which in some cases prevents the realisation 
of novel concepts. In this sense one might conclude that the 
application of ‘tactical art’ can be restricted by the reality of 
‘tactical science’. 

For example, the teleoperation of unmanned systems requires 
access to a congested, cluttered, and often contested, part of 
the electromagnetic spectrum which should be considered as 
a finite resource. Challenges around the access to frequencies 
and bandwidth therefore become important design drivers. 
During tactical actions, spectrum management will be critical 
and commanders must understand that they might need 
to synchronise their use of unmanned systems in order to 
avoid ‘frequency fratricide’. They must also understand how 
decisions about bandwidth and power will effect the latency 
and reliability of the control and feeds to and from unmanned 
systems. In some situations, tethered control of unmanned 
systems might be more appropriate than wireless control.
 

Stepping Stones are Good/Small Steps are Good
Operating unmanned vehicles is easier in the sky and water than it is on land, 
particularly in complex terrain like urban environments. Increased levels of 
autonomy in land platforms will offer new opportunities. 

The development of unmanned systems and their control mechanisms is 
developing at pace. Thus, a spiral approach to development, procurement and 
fielding is required, recognising that technology refresh rates mean that product 
lifecycles might be shorter than they have been. We must exploit opportunities 
to enhance our capabilities as they present themselves, thus recognising that 
pursuing 100% solutions hampers innovation, delays fielding and reduces/prevents 
competitive advantage.

Manned and unmanned teaming is and will be an important part of future land 
capability, even as levels of autonomy increase. To realise these benefits, the ratio 
of operators to machines needs to decrease over time; one operator should be able 
to control many machines. Whilst human operators will need to learn how to team 
with machines, machines will also need to understand how to team with soldiers, 
understanding concepts such as tactics, restraint, ethics and emotions.

We aspire to generate a decisive tactical offset through the employment of ‘small/
large, cheap and many’ unmanned systems. To realise this aspiration we need to 
transition quickly from the current paradigm of ‘small/large, expensive and 
therefore few’.
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New Wine Might Need New Bottles
Artificial intelligence, machine learning 
and unmanned systems offer opportunities 
to generate deceive advantage through the 
employment of novel concepts, at the tactical, 
operational and strategic levels. 

In this sense, using these systems to 
simply ‘digitalise the analogue’, a form of 
substitution, is unlikely to unlock their fully 
potential. Instead, we should expend effort to 
explore ways in which these systems allow 
us to augment our force, modify our ways, 
perhaps even redefining our ends and ways 
of achieving them. 

Experimenting with these novel capabilities 
is not easy and takes time because we are 
naturally constrained by our experiences. 
We must continue to provide opportunities 
and venues where parties feel ‘free to 
experiment’ and innovate together.

The Enemy Votes Too
Our potential adversaries also seek to generate 
advantage through the employment of robotics and 
autonomous systems. In addition to developing 
effective counter-measures against these systems, 
we should also consider how to manage the 
potential vulnerabilities of our own systems. 

Noting that an adversary is unlikely to be able to 
persistently dominate in all domains across an 
area of operations, we should consider adopting 
an appropriate risk management strategy that 
allows us to exploit available technologies when 
appropriate, noting that they might not be suitable 
in some situations. Whilst we must identify those 
systems that are critical and must be protected, we 
must also identify those that aren’t. Choices about 
the security classification of systems and their 
protection from intercept will drive requirements 
for encryption, potentially with an impact on 
both latency and cost. We must be clear about 
the impacts of these trades, not least because 
cost matters and will have an impact on our 
ability to generate relative mass. We should factor 
redundancy into our systems and fleet numbers, 
perhaps aspiring for a strategy of ‘small, cheap 
and many’, rather than ‘small, exquisite, expensive 
and still vulnerable’.

Play a Team Game
Broad collaboration between users, industry, 
allies, academia and the science and technology 
community provides the best chance to realise 
the benefits offered by robotics and autonomous 
systems in the Land domain. Collaboration must 
be frequent, broad and deep.

Small and medium sized enterprises tend to 
be more agile than larger organisations and 
have proven their ability to innovate rapidly. 
But they often need larger companies to bring 
a capability to market. Partnership, respect for 
intellectual property and open architectures 
will generate both military and strategic 
opportunities. Closed architectures are the 
enemy of innovation and will hamper our ability 
to achieve interoperability with our allies.
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AWE 19:  MANNED - UNMANNED TEAMING (MUM-T)

Paring humans with Robotic and autonomous systems is the area most suited to 
rapid development. This is commonly referred to as Human - Machine Teaming 
or Manned Unmanned Teaming (MUM-T). This will be the focus for the Army 
Warfighting Experiment in 2019. 

Planned testing includes:
• Remotely operated or ‘autonomous wingman’ for either
 1. A manned ground platform - AJAX or surrogate
 2. A manned aviation platform - AH64 or surrogate
• Assess the technical feasibility
• Assess the cognitive burden on the manned platform’s crew

Dates 
May 19:    Assessment and selection of winning bids
Jul 19:    Contracts let with winning bidders
Aug 19 - Feb 20: Technology demonstrator development -  
  supervised by DSTL
Mar 20:   Technology demonstration
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AWE 20:  AGILE COMMAND CONTROL & COMMUNICATIONS (AGILE C3)

Run by the Army at Brigade Headquarters level. 

 Explore how technology can:
• Improve decision making, including automation of some elements 
• Improve processing, evaluation and dissemination of data
• Improve protection of HQs – both physical and cyber
• Improve the ability to command on the move
• Facilitate dispersed HQs
• Reduce HQ setup time and speed-up teardown
• Enable the reduction of personnel in Headquarters

Dates:
May 19: Invitation to participate published
May - Jul 19: Industry bids submitted
Jul 19: Industry Day #1
Sep 19: Paper sift Assessment
Oct 19: Dragons’ Den Assessment
Oct 19: Industry Day #2
Jan - May 20: Demonstrations and tests
Feb - May 20: Detailed Exercise design
Oct - Nov 20: Main AWE 20 experiment
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We, the British Army, 
are changing, adapting and developing 

to ensure we are at the cutting edge 
of battle winning tactics 

and technology in 
the 21st century. 

2018 was an excellent year for 
RAS in the British Army.  

The RAS Roadmap has 
been launched. We are 

finalising a coherent 
and resourced plan 
to ensure we retain 

our battle -winning edge. 

The future belongs
 to those that prepare 

for it, and the British Army,
 in conjunction with NATO 

allies and Industry partners, 
is leading the charge. 
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Forging the future is a team effort. 

If you want to be part of it connect with us

@AWE18_AWL

#AWE18

#armyinnovation

#transformingdefence
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