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Welcome to Futures Focus 

Welcome to Futures Focus:  
the quarterly newsletter brought to you by  
Dstl’s Defence Science and Technology Futures 
(DSTF) Programme.

This newsletter is an opportunity for you to learn more about the science, 
technology and concepts that may emerge in the future but it also provides  
a platform for you to engage with the Programme. We encourage you to get  
in touch with us or complete our survey and let us know how useful this is to  
you and what content you would like to see more of in future editions.

If this is your first time reading our newsletter you can receive copies of  
previous issues and subscribe to receive future issues by contacting our team  
at FuturesComms@dstl.gov.uk or subscribe to future issues by clicking the 
‘Subscribe here’ button at the bottom of each page. Equally, if you are on our 
mailing list and would like to be removed please also let us know.

For those involved in science and technology, anticipating emerging  
technologies is paramount, especially in terms of understanding what impact  
such technologies might have on what we do, and the skills we may need for the 
future. In this Spring issue we’ll be introducing the Division that the Programme 
sits under, looking at how science fiction writing is being used by the futures 
community, and covering different viewpoints on robotics and automation  
from both a socio-technical vs a strictly technical perspective.

In addition to providing you with a selection of the new and exciting 
work being carried out across the DSTF Programme, each issue of 
Futures Focus will also feature some of our collaborative Partners, 
highlight any upcoming Futures events, and provide links to other 
Futures information that you may find useful. 

The contents page has been designed for you to use as a ‘Home Page’ 
with quick links to all of the articles, so that if you don’t have time to 
read through all of the newsletter then you can jump to those articles 
that are of most interest to you. The navigation pane to the right on 
every page also allows you to skip forward or back to the contents  
page too.
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Futures Focus – subscribe here
If we anticipate the 
future we are much 
more likely to take 
action and make 
decisions today that 
will really stand the 
test of time.

Dstl Futures Biscuit Book

https://www.surveymonkey.co.uk/r/7WMRD28
mailto:FuturesComms%40dstl.gov.uk?subject=Futures%20Focus%20newsletter
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To help you navigate 
around the newsletter, 
there is a control panel 
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following functions:

Links and further 
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viewed on a large screen.

Throughout the newsletter 
are links to further 
information, plus Useful 
Links on page 028. 

Right click on links to open 
them in a new window.
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An introduction to ...

Exploration Division
In Issue 1 we introduced the Defence Science 
and Technology Laboratory (Dstl) and the 
Defence Science and Technology Futures (DSTF) 
Programme. In this issue we’ll be looking at the 
Dstl Division that owns the DSTF Programme: 
Exploration Division.

Dstl’s Exploration Division was created in 
response to the wider MOD S&T Strategy 
and the UK’s Integrated Review (IR), which 
emphasise the need to understand the future, 
and to find, nurture and fund generation-after-
next technologies. Most of Dstl’s research has 
previously been geared at supporting existing 
and medium-term defence requirements 
with science at a higher level of maturity and 
certainty that can be integrated into existing 
force structures. What Exploration Division now 
provides is a focus for transformative technology, 
concepts and strategy for Defence, Security  
and UK Resilience.
 
With a focus on high impact and high  
uncertainty science, the Division has a mission 
to help stakeholders discover and exploit things 
no one has done before. Pinpointing futuristic 
high-impact ideas with the greatest potential, 
Exploration is an interdisciplinary enterprise  
that brings organisations together to:

◼  identify or imagine transformative ideas,

◼  assess which have the most potential for 
Defence and Security, 

◼  promote them so others invest in them, adopt 
them, develop them, or include them in their 
plans, strategy and policy.

The Division draws heavily on fundamental 
research and proposals in science and technology, 
including; Futures concepts, Systems Thinking, 
Wargaming & Simulation, Operational Research, 
Social Science and Strategy & Policy capabilities, 
plus Horizon Scanning and Technology Watch 
expertise. Exploration’s main goal is to improve 
the development of concepts and policy through 
collaboration with key partners and suppliers. 
By working across the Dstl organisation, MOD, 
Partners across Government, industry and 
academia, the Division aims to be the place 
where these perspectives can be integrated. 
Collaboration is at the heart of the Division's  
work and is key to finding the right expertise,  
the full diversity of perspectives, and avoiding 
group-think, while encouraging challenge.  

Exploration brings together expertise to  
help both Dstl and others to co-create, access 
and promote, novel ideas. The medium term 
goals of the Division include developing a 
procurement strategy to complement how 
Exploration will engage with next-generation 
technology ambitions, and to establish enduring 
partnerships with new and non-traditional 
defence suppliers, bringing fresh perspectives to 
Defence problems. A key priority for the Division 
is ensuring the freedom of movement for people 
into and out of Dstl to work with partners and 
suppliers for the benefit of Defence, Security  
and UK resilience.

Futures Focus Newsletter   Issue 2  |  Spring 2022 Futures Focus – subscribe here
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Exploration’s Division 
Head is Linda Knutsen, 
who has extensive 
experience across  
Dstl and wider MOD. 
The Division’s approach 
will allow customers 
and suppliers to test 
the value and fitness for 
purpose of transformative 
technologies, concepts, 
systems or services, using the best new  
and existing methods, and will put the UK at  
the cutting edge of S&T for decades to come.

For more information on the Division  
please visit:
Dstl unveils new Exploration Division

An introduction to Exploration Division continued

The Defence Science and Technology Laboratory (Dstl) is made up of  
9 divisions: 5 Science and Technology Divisions and 4 Enabling Divisions:

Science and Technology Divisions

Chemical, Biological 
and Radiological (CBR)

Counter-Terrorism 
and Security (CTS)

Cyber and Information 
Systems (CIS)

Platform  
Systems (PLS)

Exploration

The Exploration Division owns the following programmes:

Policy and Capability 
Enterprise Support

Influence and Non-
Kinetic Effects

Defence Science and 
Technology Futures

Enabling Divisions

Finance, Planning  
and Governance

Strategy, Portfolio 
and Capability

Operations People, Engagement 
and Communications

Futures Focus Newsletter   Issue 2  |  Spring 2022 Futures Focus – subscribe here

Note: There will be a new Portfolio as of 1 April 2022.

https://www.gov.uk/government/people/linda-knutsen
https://www.gov.uk/government/news/dstl-unveils-new-exploration-division
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Offshore Floating Complexes 
A future threat to UK's Defences?

In a future where more people can choose 
to live and work sustainably at sea, the rise 
of more offshore floating cities may be a 
reality. These complexes are made from 
existing offshore infrastructure as well as 
purpose built designs ... READ MORE

Deep Dive: The Future of Robotics
Robotics is a rapidly developing area of 
technology. It has been continuously 
developing since around the 1970s, but 
recent changes in certain underpinning 
technologies and concepts have given rise 
to renewed impetus and acceleration of the 
abilities of robotics systems.... READ MORE

Future Science  
and Technologies

Futures Focus Newsletter   Issue 2  |  Spring 2022 Futures Focus – subscribe here

mailto:FuturesComms%40dstl.gov.uk?subject=Subscribe%20to%20the%20Futures%20Focus%20newsletter


007

A possible future risk to the  
UK's Defences?
In a future where more people can choose to  
live and work sustainably at sea, the rise of  
more offshore floating cities may be a reality. 

These complexes are made from existing offshore 
infrastructure as well as purpose built designs – 
ranging from industrial to green spaces. Some 
may be powered by wholly renewable sources 
such as wave, tide, wind or solar and others may 
rely on a nuclear power or more conventional 
fuels such as hydrogen or ammonia.
 
A common factor of these floating cities would 
be the large numbers of people living and 
working there. People might move afloat due to 
environmental pressures on available land; the 
desire to live sustainably, or even because it is 
considered a less governed space. Other reasons 
might result in large refugee colonies or require 
significant humanitarian assistance after an 
extreme event like a tsunami.
 
The self-sufficient nature of a complex could 
include food production (in-vitro meat, synthetic 
products and subsea vertical hydroponics), 
advanced and additive manufacturing of virtually 
all products and spare parts, communications 
capabilities for anywhere on the globe, and 
defensive capabilities in case of piracy or 
attack from other nations. Part of the purpose Continued over

Offshore Floating Complexes

Future Science 
and Technologies
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of a complex might be to operate outside of 
traditional Nation State governance structures 
for criminal or autonomy purposes or to develop 
industries like server farms or financial services.
 
The technology is mostly here, but with one 
or two advances or combining of wealth and 
technology, we might see the rapid increase in 
the use of offshore floating complexes, posing a 
threat to the UK as well as a missed opportunity 
to gain capability and options.

By 2030, we estimate that city-scale offshore 
floating complexes (OFCs) will have been 

proven technologically and economically viable, 
with nations expecting to seize opportunities 
in applications such as offshore sustainable 
communities or military hubs.

Futures Focus Newsletter   Issue 2  |  Spring 2022 Futures Focus – subscribe here

These Defence policies and subsequent 
operations to respond to, or police as needed 
may need adjustment. This work will enable 
better understanding of the future for OFCs; 
identification of technological triggers, and 
enable a rapid response to risks or strategic 
advantages as they occur.

The Defence Impact will require the 
UK to respond to a potential risk 
or opportunity based on a mobile 
offshore floating complex in the next 
5 to 10 years which could require 
capabilities and policies not yet 
understood or developed. 

Melissa Dawson 
Dstl Lead for OFCs

mailto:FuturesComms%40dstl.gov.uk?subject=Subscribe%20to%20the%20Futures%20Focus%20newsletter
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Offshore Floating Complexes continued

Future Science 
and Technologies

This is an area which the DSTF programme is 
currently investigating – proposing the following 
hypothesis to build evidence (via research) for and 
against: Policy and technology combine offshore, 
preventing effective defence of UK and Sovereign 
waters.

As part of the tests for this hypothesis,  
the Programme proposes to: 

◼   Enable better understanding of OFCs, 
including identifying technological thresholds, 
and enabling rapid response to risks or 
strategic advantages in future scenarios  
that the UK may face at home or overseas

◼  Characterise and assess if existing 
infrastructure is easily and affordably 
repurposed for civil or military activities

◼  Identify threshold technologies and  
estimated timescales that will initiate an 
upsurge in sustainable and capable use  
of OFCs

◼  Combine these technology drivers and 
scenarios to provide suitable basis for 
developing strategic indicators and  
warnings

An initial workshop finding concluded that  
a better understanding of International Maritime 
Law was required to understand fully the threat 
and viability of OFCs under either existing law, 
or its future potential development, to cover 

©
 A

le
x 

Ca
ve

 v
ia

 W
ik

im
ed

ia
 C

om
m

on
s

©
 O

CE
AN

IX
/B

IG
-B

ja
rk

e 
In

ge
ls 

G
ro

up

©
 O

CE
AN

IX
/B

IG
-B

ja
rk

e 
In

ge
ls 

G
ro

up

Environmentally Sound?

Military Purposes? Industry

Habital Offshore Environment
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For further information please contact: 
FuturesComms@dstl.gov.uk

such threats. Any changes now or in the future 
would require the UK to adjust the extant policy 
in place and ensure the appropriate capability 
is considered and included in the doctrinal 
developments going forward.

mailto:FuturesComms%40dstl.gov.uk?subject=Subscribe%20to%20the%20Futures%20Focus%20newsletter
mailto:FuturesComms%40dstl.gov.uk?subject=Offshore%20Floating%20Complexes
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of sensors, the development of improved 
intelligence, increased power density of batteries 
and novel approaches to robotics (such as soft 
and bio-inspired systems) mean that the quantity 
and diversity of robotics systems is likely to 
explode in the near future. We will expect to see 
robotics systems working in collaboration with 
people and undertaking increasingly complex 
tasks in unconstrained complex environments.

Within the DSTF Programme we have  
investigated a number of areas of robotics and 
autonomous vehicles. Southampton University, 

Robotics is a rapidly developing area  
of technology. It has been continuously 
developing since around the 1970s, but recent 
changes in certain underpinning technologies 
and concepts have given rise to renewed 
impetus and acceleration of the abilities of 
robotics systems. 

Early systems, and indeed most common 
systems today, are constrained to very controlled 
environments and undertake repetitive 
known tasks – these are common in factory/
manufacturing settings. However, miniaturisation 

Deep Dive: The Future of Robotics

Future Science 
and Technologies

Futures Focus Newsletter   Issue 2  |  Spring 2022

Continued over

Futures Focus – subscribe here

Cranfield University and Fraser Nash Consultancy 
have reviewed the current status of uninhabited 
air, ground and underwater vehicles respectively 
and evaluated likely future development paths. 

Bristol University has looked at the future 
direction of bio-inspired and soft robotics 
technology and Sheffield University has looked 
at swarming approaches. We are also about to 
embark on a study with Manchester University 
investigating state-of-the art and future research 
directions in micro- and nano- robotics. The 
outputs of the work so far have demonstrated 
that there is a vast amount of research being 
undertaken to improve every aspect of robotics 
technology, from how a robot thinks and interacts 
with humans, to how it is powered, what it looks 
like and how it moves.

The key focus of the work so far has been on the 
likely direction of the embodied aspect of the 
robotics; the Dstl Autonomy Research Programme 
has focussed on enabling improved autonomous 
operation of systems in complex environments 
through employment Artificial Intelligence 
approaches.

All of the academic researchers who contributed 
to this work are envisaging major changes over 
the next 20 years and it is anticipated that 
robotics systems will operate in  

mailto:FuturesComms%40dstl.gov.uk?subject=Subscribe%20to%20the%20Futures%20Focus%20newsletter
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progressively diverse and complex environments 
(from underwater to space) and impact everything 
from transport to food harvesting, with many 
potential developments of application in Defence. 
Some conceptual future systems have been 
developed by the researchers. These include, 
for example, the ground-based Mothership and 
Robotracker concept developed by Cranfield 
University and Outsmart Insight.

Future Science 
and Technologies

Futures Focus Newsletter   Issue 2  |  Spring 2022

Deep Dive: The Future of Robotics continued
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With high bandwidth optical satellite link, 
high efficiency solar panels and improved 
visible light cameras for navigation in the 
Mothership and high-efficiency lithium-
sulphur batteries, electric actuators, 
neuromorphic processors, solid-state 
lidar and soft, compliant effectors on the 
Robotracker. This system could overcome 
some of the issues of small robotic systems 
having limited power, as they would return 
to the mothership for charging.

Another futures concept is the “Robolobster” 
concept developed by Fraser-Nash for the 
underwater environment, with numerous 
advanced features including autonomous 
controlled manipulators and a biomimetic 
propulsion system.

Bio-inspiration is applied in many research areas 
of robotics sub-systems; self-healing, artificial 
muscles, ability to climb walls or jump, or 
approaches to improve sensors or behaviours. 
For example, understanding how a bird uses wind 
currents to stay aloft could massively increase 
flying efficiency of flying vehicles. Animals are 
used as the inspiration for some whole systems  
– whether these be fish, dog or humanoid robots. 

Bristol University has developed roadmaps of 
how they believe bio-inspired and soft robotics 
technology will develop. The concepts developed 
are not Defence-specific, but one can see many 

Defence applications and areas of relevance 
outside of robotics. Indeed, one of the most 
interesting outcomes from this work was the 
breadth of research ongoing into many aspects 
of non-traditional, soft or variable stiffness and 
reactive materials. These materials will have 
application way beyond robotics in Defence.  
The developing area of bio-hybrid robotics was 
also highlighted by Bristol University – where 
biological components are being used to develop 
micro-robotics systems; the boundary of where 
bio-inspired robotics ends and synthetic biology 
begins is blurred.

The vast array of developments in robotics 
will have a significant impact on Defence. Our 
challenge is to determine which are going to  
be important and which we should invest in  
to maximise advantage. As always in Futures,  
this is not clear. 

Futures Focus – subscribe here
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TWIST: How Science Fiction 
writing could support the Futures 
community 
One of the essential components for Futures 
concerns effective written and verbal 
communication skills, in particular how they 
pertain to creative and speculative thinking. 
Science Fiction is an established genre 
which does exactly that and therefore Dstl 
is exploring how we might make use of the 
medium to communicate ... READ MORE

UK-French PhD Scheme
The UK-French PhD Scheme is a joint 
doctoral programme that started in 2011 
to develop research in key technical areas 
(called themes) of mutual interest to France 
and the UK. The French MOD’s Agence 
Innovation Defense (AID) and Dstl manage 
the scheme jointly, with each funding 
around five new PhDs per year in agreed 
themes ... READ MORE

What we're  
working on ...

Futures Focus Newsletter   Issue 2  |  Spring 2022 Futures Focus – subscribe here

DSTF Showcase
The DSTF Programme is looking forward 
to showcasing their work in this annual 
event, which will be coming soon. 
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Science Fiction is an established genre for 
communicating creative and speculative 
thinking and Dstl has been exploring how the 
medium might be used to disseminate ideas  
in new and engaging ways.  

As part of the Dstl S&T Futures Practitioners’ 
Scheme, a short pilot activity called TWIST (sTory 
WritIng for Science fuTures) started in January 
2022 with the aim of developing confidence  
and skills in short story writing. 

The pilot is set around 5 interactive virtual 
workshops carried out in collaboration with 
Academics specialising in Science Fiction from the 
Universities of Liverpool and Dundee. This activity 
builds on a number of previous events where 
Science Fiction narratives have been discussed  
or produced. 

Each workshop covers a different aspect of 
the story writing journey and participants are 
encouraged to write their own stories, inspired 
by S&T ideas emerging from the Programme or 
elsewhere.

The writing itself is very much a voluntary 
and part time activity for all involved, with 
participants from across Dstl fitting this in 
“around the day job” and critiquing each other’s 
work within small support groups. We hope to 
create a short anthology of narratives at the  
end of the pilot.
 
There has been wider activity across Dstl 
exploiting the use of Science Fiction, for example 
in scenario generation and in providing stimulus 
to the science and technology horizon scanning 
process. We hope to draw these various threads 
together in a Science Futures article in a future 
edition of Futures Focus. 

If you would like to know more about this  
topic, or if you have experience of using  
similar techniques within your department,  
we want to hear from you! Get in touch at: 
FuturesComms@dstl.gov.uk

TWIST: How Science Fiction writing  
could support the Futures community

What we're  
working on ...
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UK-French PhD Scheme

What we're  
working on ...

The UK-French PhD Scheme is a joint doctoral 
programme that started in 2011 to develop 
research in key technical areas (called themes) 
of mutual interest to France and the UK.  

The French MOD’s Agence Innovation Defense 
(AID) and Dstl manage the scheme jointly, with 
each funding around five new PhDs per year 
in agreed themes. The distinguishing feature, 
compared to other PhD schemes, is that students 
spend time at both French and UK academic 
institutions over the course of their studies and 
each student has an academic supervisor from the 
host nation, and a co-supervisor from the other. 

... the Dstl UK-France PhD Scheme is 
brilliant and I will definitely consider 
applying for it again.

Professor Gennady El 
Northumbria University

Futures Focus Newsletter   Issue 2  |  Spring 2022 Futures Focus – subscribe here

Thus, each nation has access to all of the research, 
and benefits from burden sharing.

Academic research provides an invaluable input 
into the Defence Science and Technology Futures 
Programme, and the Anglo-French PhD scheme 
is key to that support. To date, a total of 94 PhDs 
have been funded via the Scheme, of which 49 
(UK:FR 23:26) have been completed. A remarkable 
total of 45 UK Universities and 52 French 
Universities and Laboratories have participated. 

Figure 1: The number of PhDs per theme and the funding source.

Continued over

An example of a recently completed PhD in 
Photonics was on the Analysis and control of 
Rogue Waves in fibre lasers and in hydrodynamics: 
integrable turbulence framework, Giacomo 
Roberti, Northumbria University – Lille University 
(2017–2021).

Giacomo’s PhD on the analysis and control 
of Rogue Waves has resulted in significant 
exploitation with Dstl now providing LumOptica 
Ltd with support for nine months in a numerical 
and analytical study on the propagation of  
high-power pulses in telecommunication  
optical fibres.

No of PhDs per Theme (Total - 94)

Acoustics & Radio-electric Waves

Biology & Biotechnologies

Environment & Geosciences

Fluids & Structures

Human & Social Sciences

Human & Systems

Information, Engineering & Robotics

Materials, Chemistry & Energy

Nanotechnologies

Photonics

0 5 10

France UK

15 20 25

mailto:FuturesComms%40dstl.gov.uk?subject=Subscribe%20to%20the%20Futures%20Focus%20newsletter


014

What we're  
working on ...

UK-French PhD Scheme continued

Rogue Waves (RWs) are isolated waves of large 
amplitude that appear from nowhere and 
disappear without a trace. They have been 
observed in water waves, optical fibres, plasmas 
and condensed matter. RWs can have a significant 
and potentially harmful effect on the medium 
through which they propagate – e.g. optical fibre, 
or the environment – e.g. oil platforms for water 
waves.

The main objective of this PhD was to develop 
analytical, numerical tools to study and 
predict RW phenomena in fibre lasers. The 
PhD collaborated with the University of Lille to 
demonstrate these predictions with experiments 
in hydrodynamics and fibre lasers.

The main results from this PhD were:

◼  Development of the theory of incoherent 
dispersive shock waves in fibre optics and 
hydrodynamics; 

◼  Experimental verification of the dynamical 
soliton tunnelling in optical fibres;

◼  Application of the developed methods of 
rogue wave detection and manipulation 
to the signal propagation in fibre optics 
telecommunication systems.

There has also been wider research published that 
links rogue wave statistics to the propagation of 
ultra-intense laser light in air and the associated 
phenomenon of laser filamentation. Therefore, 
there is the potential for rogue wave research to 
have much wider application in the general study 
of the propagation of ultra-intense laser light.

The Dstl technical partners (TPs) are in a very good 
position to link the specialised PhD research from 
the Anglo-French PhD programme to the wider 
MOD research programme. Experience confirms 
that Dstl TPs routinely gain access to innovative 
research that can be exploited by MOD.
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The Myth Busting Blog about  
the Brain
An introduction to Neuro-Twaddle
Neuro-Twaddle is a Dstl blog series authored 
to support the development of internal 
capability and external networks in the  
fast-developing areas ... READ MORE

Myth #1 
Robots want to overthrow and kill us
Neuroscience and artificial intelligence 
have had an interesting relationship for a 
very long time. A relationship that is largely 
bidirectional too ... READ MORE

Myth #2 
Androids are just around the corner
There is neuroscientific evidence indicating 
that exposure to robots and artificial agents 
in films and TV has a significant impact on 
how people perceive and ... READ MORE

Myth #3 
Humans want human-like robots
Hollywood has given us the impression that 
Johnny 5 is indeed alive and on its way to 
plasma torch us to death. Marketing stunts 
like Sophia, the first ... READ MORE

Neuro-Twaddle ...
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The Myth Busting Blog about the Brain

An introduction to Neuro-Twaddle
Neuro-Twaddle is a Dstl blog series authored to 
support the development of internal capability 
and external networks in the fast-developing 
areas of neuroscience, neuroergonomics, 
machine learning, and data fusion. 

Neuro-Twaddle ...

To support the capability development within the 
UK Ministry of Defence and to prevent a number 
of pervasive neuro-myths from taking root, 
Neuro-Twaddle is offered to delineate the myths 
versus realities surrounding a number of common 
topics in the field of neuroscience. 

To date, these include mind-reading, neuro-
stimulation, brain training, and brain-computer 
interfaces. The current issue discusses robotics 
and automation, and what neuroscience can tell 
us about how humans perceive and interact with 
artificial agents. 

To access past issues of Neuro-Twaddle  
please visit:

Dstl staff:
Neuro-Twaddle part 1 mind reading

MODNet users:
Neuro-Twaddle 1 myth busting the brain

All other users please contact:
FuturesComms@dstl.gov.uk

As an area of significant interest but of deep 
technical specification, neuroscience is especially 
prone to misconceptions, misinterpretations, and 
over generalisations—leading experts to coin the 
term ‘neuro-myths’. 
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Myth #1 

Robots want to overthrow and kill us
Neuroscience and artificial intelligence have had 
an interesting relationship for a very long time. 
A relationship that is largely bidirectional too in 
that, neuroscience has inspired the design of ‘AI’ 
systems to emulate human intelligence as well 
as mimic brain structures. 

‘AI’ in turn has revolutionised the processing and 
analysis of large amounts of neural data, in real 
time, from approaches like functional Magnetic 
Resonance Imaging.

Neuroscience also helps us to understand the 
biological architecture that underpins day-to-
day interactions between humans. Given that 
artificial agents are entering more and more 
avenues of daily life (e.g., Alexa, Siri) and will likely 
continue doing so, it is important to understand 
how we best coordinate and cooperate with 
social machines. Ultimately, it will also help 
neuroscientists to understand fundamental truths 
about the human brain and how it / we can learn, 
develop, and flexibly adapt based on what our 
environment gives us. 

There are a lot of myths around robotics and 
‘AI’, which have given rise to the kinds of views 
that we see in the media, from groups like Stop 
Killer Robots, and just in daily discourse. Many of 
the campaigns against the pursuit of autonomy 
however are driven by what is infinitely possible, 

Neuro-Twaddle ...

overthrow and enslave their human masters? 
We don’t really have a solid understanding of 
how neurons, or groups of neurons, in the brain 
give rise to complex emotions like aggression, so 
while we could program a robot to appear like it’s 
throwing a tantrum, it wouldn’t itself understand 
it or be able to generate it spontaneously. 

But to take over the world, a robot would have 
to be more than just capable; they’d have to be 
ambitious and motivated. There is no sign that 
this kind of robot has or could even be created.  
As Marcus and Davis go on to highlight, there is  
no reason and indeed no ability to build robots 
with emotional states like aggression as a driver 
for motivation. 

rather than what is technically credible or likely. 
One of the most prominent myths is that AI will 
one day overthrow humanity.

Many fear the notion that Skynet – the fictional 
artificial neural network from the Terminator 
series, not the very real Airbus-operated family of 
military communication satellites – will emerge 
and take over the world… But as Gary Marcus and 
Ernest Davis discuss in ‘Rebooting AI Building 
Artificial Intelligence We Can Trust’, this makes 
as much sense as jet planes swooping down out 
of the skies to swipe livestock, simply because 
they have surpassed the flying ability of an eagle. 
They suggest that the fallacy is a conflation 
of intelligence with motivation. That even if 
someone brought to market a superhumanly 
intelligent robot, why would they want to 

The further we go down the path 
toward making and interacting with 
artificial humans, the more truths we 
learn about ourselves.

Liz Broadbent  
Health Psychologist 
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Myth #2 

Androids are just around the corner
There is neuroscientific evidence indicating that 
exposure to robots and artificial agents in films 
and TV has a significant impact on how people 
perceive and respond to the real life concept  
of them. 

Indeed, ‘Almost all our knowledge about robots 
stems from the media … [and] this tension between 
expectations fuelled from [science fiction] and the 
actual abilities of robots can result in negative 
experiences’ (Bartneck, 2013, p. 64). 

Professor Emily Cross (Professor of Neuroscience 
and Social Robotics at the University of Glasgow) 
talks in one paper about this mismatch between 
sci-fi and current robot reality shaping our 
expectations, which in turn impacts how we 
interact with robots in two prominent ways: 

1  depictions of technologically sophisticated 
and highly intelligent machines (such as  
Maeve from Westworld; or C-3PO from Star 
Wars) suggest that robots will look and move 
just like us while also possessing superior 
powers of perception, strength, computation, 
and so forth. Naturally, this notion would lead 
people to feel fear and reticence in welcoming 
our new overlords, despite the reality that 
nothing comes close to this idea … 

Neuro-Twaddle ...

2   depictions of helpful, kind, or socially assistive 
behaviours performed by robots (such as BB-8 
from Star Wars or Wall-E from the Disney film).
As Professor Cross notes, people will be quite 
disappointed if they expect the robot assisting 
with check-in at the airport to show and evoke 
as much empathy or loyalty. 

Robots and AI systems in TV shows and movies 
interact seamlessly with the world around them 
but this is something that is utterly beyond 
machine learning capabilities at the current time. 

From a neuroscience perspective, very simple 
actions that humans do all the time, like opening 
a door, require significant feats of vision and 
motor control. You must identify a door out of  
all the other objects in your view, in all the 
potential colours and shapes that a door can 
be, then you need to work out the opening 
mechanism, whether that’s a handle (in all the 
shapes and colours that a handle can come in),  
or a latch, or even a push-to-open mechanism. 

Once you’ve identified your door and handle  
you need to understand where you are in relation 
to the door, and then to plan a door-opening 
procedure incorporating upper and lower limbs 
that can involve a step-forward and then step 
back manoeuvre (let’s not even think about 
doorsteps here), or can sometimes involve a step 
forward, push and then continue manoeuvre 
(remembering not to fall over at any point,  

or up or down a doorstep). While we may have 
made some headway with robots who are given 
the sole task of opening a single door that they 
have been repeatedly trained on, we are very far 
away from creating the sort of mobile artificial 
general intelligence that would choose to open  
a door that it had never encountered before,  
of its own volition.
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Myth #3 

Humans want human-like robots
Hollywood has given us the impression that 
Johnny 5 is indeed alive and on its way to 
plasma torch us to death. 

Marketing stunts like Sophia, the first robot to 
receive citizenship to a nation, likewise suggests 
that human-robot coexistence is close to reality 
(which seems daft because we are already 
surrounded by things that do as much and more). 
But the pursuit of making the most lifelike and 
human robot hinges upon a pretty significant 
premise: That it’s something we actually want... 
Most of us will be familiar with the Uncanny Valley 

Neuro-Twaddle ...

concept discussed in the early 1970s by Professor 
Masahiro Mori. He suggested that humans like 
humanness in their robots up to a particular 
threshold. 

Researchers at Cambridge and Aachen Universities 
identified that the brain’s valuation or reward 
system is very sensitive to highly human-like 
artificial agents, showing a far reduced signal 
to them compared to viewing humans or non-
humanoid robots. This manifests in the brain as 
reduced activation in a region (the ventral medial 
prefrontal cortex) that is generally attuned to 
social stimuli such as seeing and interacting with 
other humans. The VMPFC is a region that we’d 
use in perceiving likeness in others, to trigger 
empathy, and social affiliation. So it’s as if seeing 
an extremely humanlike robot is an affront to 
humanity and needs to be processed in a very 
different way—perhaps a means for us to  
remain vigilant against robotic subterfuge… 

Professor Emily Cross has produced a number of 
papers around how humans and artificial agents 
move and how we, as observers, interact with 
them as a result. For example, there’s the idea 
that we use the cognitive machinery in our brains 
to make sense of artificial agents in the same way 
we observe other humans moving and interacting 
with the world. However, we don’t really do that;  
we don’t think of it as effectively a human in 
a robot suit. There’s a whole bunch of things 
happening under the hood. 

When a robot moves with human-like motion, 
the brain regions associated with social cognition 
remain fairly inactive, but when a robot or human 
moves like a robot, there is far more robust 
activation of social processing and perspective 
taking. So seeing humanlike motion is more 
important than seeing a humanlike form. But this 
is true not just in what we see but also in what 
we know or believe. Think about the replicants in 
Bladerunner. They look human (mostly) but we 
know that they aren’t. These ‘knowledge cues’ are 
hugely important and trigger reductions in social 
processing and perspective taking. Said another 
way, humans seem to be instinctively/biologically 
attuned to detecting when something is and is  
not a robot. And we don’t like it.

Research has found that if humans interact with 
other humans but believe it’s actually a machine, 
their brain works significantly harder from a 
memory processing perspective. They review work 
for longer, tend to be less accurate, and have an 
overall lower perception of the quality and trust  
in the other agent. 

This has really interesting implications for the 
future of human-machine teaming, generally  
but certainly within Defence and Security, where 
tasks may be both difficult and fatiguing but 
also safety critical. It is clear that we need to use 
what we have learned about the brain to improve 
machine learning outcomes.  
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Development, Concepts and 
Doctrine Centre (DCDC)
About DCDC
The Development, Concepts and Doctrine 
Centre (DCDC) is part of the UK Ministry 
of Defence (MOD) and provides threat-
informed future understanding and 
concepts to shape UK and NATO policy, 
strategy and force development  
... READ MORE

Working at DCDC – Cam Smith
Before joining DCDC in 2021, I spent just 
under two and a half years working for 
Dstl. It was a hugely rewarding period of 
my life that provided me with some great 
opportunities that I have been able to build 
upon for my later career ... READ MORE

Dstl Collaboration with DCDC
Dstl Shaping the Future of Global  
Strategic Trends
The Defence S&T Futures (DSTF) Programme 
has been commissioned to partner with 
MOD’s Development, Concepts and Doctrine 
Centre (DCDC) in the development of the 
next iteration of Global Strategic Trends 
(GST) ... READ MORE

Focus on ...
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About DCDC  
The Development, Concepts and Doctrine  
Centre (DCDC) is part of the UK Ministry of 
Defence (MOD) and provides threat-informed 
future understanding and concepts to shape UK 
and NATO policy, strategy and force development, 
and doctrine to guide operations; all of which 
is underpinned by evidence-based research and 
experimentation. DCDC staff are drawn from 
all three military services, the Civil Service and 
partner nations. It works with NATO, the European 
Union, United Nations, and a global network 
including other government departments,  
non-governmental organisations and industry.

The DCDC’s outputs and responsibilities include: 
the Strategic Trends Programme which provides 
the long term strategic context for policy makers; 
concepts, which outline how our armed forces 
and Defence may operate in the future; doctrine, 
which provides guidelines for commanders based 
on best practice and operational experience; and 
oversight of the legal content of operational law 
training.

The work of the DCDC underpins strategic force 
development in the MOD, joint force development 
and command level force development within  
the commands.

Development, Concepts and Doctrine  
Centre (DCDC)

Focus on ...

Futures
The DCDC Futures team, in collaboration with 
its global network, considers what the future 
might look like in 30 years’ time and publishes 
its thoughts and findings through its Strategic 
Analysis Programme. This work is especially  
useful in the preparation of strategic defence  

and security reviews and national security 
strategies. Beyond its work within the  
MOD, the Futures team also contributes  
to cross-government thinking about the  
future and works closely with international 
partners and allies.

Recent research includes:

Human Augmentation –  
The Dawn of a New Paradigm

Regional survey – 
Africa out to 2045

DCDC Strategic Trends 
Programme – Future 
Operating Environment 2035
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Dstl Collaboration with DCDC

Dstl supporting the Future of Global 
Strategic Trends
The Defence S&T Futures (DSTF) Programme 
has been commissioned to partner with MOD’s 
Development, Concepts and Doctrine Centre 
(DCDC) in the development of the next iteration 
of Global Strategic Trends (GST). This is one of 
the flagship Futures publications from DCDC 
which provides broad and long-term foresight 
analysis and research to inform and support the 
continuous development of policy and strategy 
within Defence.

Their most recent edition of this, Global Strategic 
Trends: The future starts today was published 
in October 2018. As with previous editions, GST 
does not attempt to predict the future – it 
cannot. However, it is an aid to thinking about the 
future and is held in high regard by Defence and 
Government organisations internationally.

Given Dstl’s broad and deep expertise in 
science and technology, we have been asked to 
assimilate the body of knowledge on S&T trends 
and potential implications of these over future 
decades. 

DSTF and DCDC Engagement Workshop
The latest in the series of 6-monthly engagement 
events between DSTF and DCDC was held at the 
Defence Academy, Shrivenham on 15th February.  
These are designed to be both an update of our 
current programmes and provide opportunity to 

Focus on ...

discuss futures more broadly in order to identify 
how we might leverage each others’ expertise and 
networks to continually improve our capabilities.  
This included really informative briefings on 
progress and plans for GST7 as well as the many 
projects within DSTF and how these are being 
brought together for an informed S&T futures 
perspective.

A particularly valuable session involved ‘offers  
& wants’, with everyone providing input on help 
they could offer to other work and challenges 
they are facing themselves. This created over 
70 different suggestions! We are reviewing all 
of these currently and will be jointly taking this 
forward in the form of an achievable action plan.
 
The next event in this series will be hosted at Dstl, 
likely in late August or September, so watch this 
space for more information!
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Before joining DCDC in 2021, I spent just under 
two and a half years working for Dstl. It was a 
hugely rewarding period of my life that provided 
me with some great opportunities that I have 
been able to build upon for my later career. 

During my time at Dstl I was fortunate to be 
exposed to Futures analysis through supporting 
previous Futures programmes. This inevitably 
meant that I crossed paths with the DCDC Futures 
team and Global Strategic Trends (GST). I was 
particularly interested in the breadth of GST and 
it seemed like a great opportunity to get involved 
in analysis across a wide range of topics. When 
I joined the team in June 2021, I quickly realised 
this meant no two days are the same – one day 
I could be exploring the future of the financial 
system and the next it could be developments in 
regenerative medicine. Whilst GST is a longer-term 
project developed over a number of years (GST6 
available here), our team also routinely supports 
a number of fast-turnaround tasks. The balance 
between researching a wide range of topics and 
working at alternating pace definitely keeps  
me on my toes!

When I first joined DCDC, it was clear that 
my new colleagues understood the value of 
working closely with Dstl and this relationship 
should remain a key focus area going forward. 
Consequently, DCDC Futures and the Dstl Defence 
S&T Futures (DSTF) Programme in the Exploration 
Division have since undertook renewed efforts 

Working at DCDC – Cam Smith
Focus on ...

to work more closely together and identify areas 
of alignment in our Futures work. Whilst the 
Exploration Division is where we have the most 
crossover, we are keen to remain engaged with the 
entire lab and to harness the wealth of expertise. 

organisation is  
international by nature 
and staff members 
include exchange 
officers from several  
of our NATO allies  
who are fully 
embedded into the 
majority of our work. 

The majority of my day-to-day activity is 
conducting analysis in support of the seventh 
iteration of GST due for publication in Autumn 
2023. More specifically, I am responsible 
for analysis exploring Global Societies, the 
Americas region and Information & Technology. 
We collaborate closely with Dstl on many aspects 
of GST but perhaps more so on the Information 
& Technology strand and we have recently been 
fortunate to have Dstl embeds join the Futures 
team who are supporting GST7 analysis through 
assessing the impact of future technologies. 

More broadly, I am DCDC’s representative on 
Human Augmentation (In May 2021, our team 
published a report on this topic which you can 
read here). I often work closely with the Chemical, 
Biological, Radiological (CBR) and Exploration 
Divisions on this area as we try to understand  
the problem space for Defence and wider 
government stakeholders.
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Working alongside the DST Scientific 
Advisor based at DCDC, I help to 
bridge the gap between Dstl and the 
DCDC Futures teams to ensure we 
can effectively support each other’s 
outputs.

I think one of the key similarities between Dstl 
and DCDC is that both organisations support a 
wide variety of Defence and cross-government 
stakeholders, therefore the diversity of work both 
parties undertake offers plenty of opportunity to 
pursue areas of interest. In terms of differences 
in day-to-day operations, DCDC has a distinct 
military feel, and this is in part driven by the 
Director of DCDC being a military 2*, with each 
organisational pillar (Futures, Concepts and 
Doctrine) being led by a 1*. Each pillar is a mixture 
of civilians and military officers, however the 
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Other
News

Future threats or opportunities
Dstl student essay competition 
11 visions of the future threats and 
opportunities facing UK defence and 
security, submitted for a competition run 
by the Defence Science and Technology 
Laboratory ... READ MORE

Defence Technology Matrix
Exploring Emerging Technologies – 
coming soon 
The Defence Technology Matrix (DTM) will 
be rolled out to selected MODNet users later 
this year ... READ MORE

Museum of the Future
Video and Demonstration 
In Issue 1 we showcased the Museum of the 
Future (MoTF) – a virtual reality platform 
which was created by Dstl in collaboration 
with technical partners ... READ MORE

Telexistence DASA Competition
As covered within our last issue, The 
Defence and Security Accelerator (DASA)  
is pleased to launch Telexistence  
Phase 2 ... READ MORE
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Other News

Dstl student essay competition 
11 visions of the future threats and opportunities 
facing UK defence and security, submitted for 
a competition run by the Defence Science and 
Technology Laboratory.

The Defence Science and Technology Laboratory 
(Dstl) launched a quest to uncover visions of the 
future from the brightest student minds in the UK.
The competition was open to undergraduate and 

Future Threats or Opportunities

3rd: Laurence Legon – On the threat of a 
pandemic enabled by technological advances

Joint 4th: Valerie Buckland 

Joint 4th: Neil Ashdown

5th: Edward Holland

6th: Fearghal Hughes

7th: Jack Suitor

8th: Nick Johnson

Honorary Winner: Khadijah Akuji

postgraduate students based at UK academic 
institutions. This publication contains the top 
10 essays, alongside an honorary winner from 
Thornhill Community Academy.

Winner: Thomas Bradbury – The Arctic Paradigm 
Shift: Value and Security from the United 
Kingdom’s Perspective

Joint 2nd: Kirsty Goodman – The Perils and Promise 
of Blockchain-Enabled Self-Sovereign Identity. 

Joint 2nd: Richard Brown – The WIMDs of change: 
present and future security concerns associated 
with Wearable and Implantable Medical Devices

I would like to congratulate all those 
who submitted an essay outlining 
their vision of future threats and 
opportunities. The high calibre of 
these thought-provoking entries gave 
us new perspectives and a unique 
insight into what may be important 
to the next generation of budding 
scientists.

Linda Knutsen  
Head of Exploration Division  

What do you believe to 
be the future threats or 
opportunities facing UK 
defence and security over 
the next 25 years?

Futures Focus Newsletter   Issue 2  |  Spring 2022 Futures Focus – subscribe here

https://www.gov.uk/government/news/future-threats-and-opportunities-competition-for-students
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1042677/Journal_FINAL_Student_Comp.pdf
mailto:FuturesComms%40dstl.gov.uk?subject=Subscribe%20to%20the%20Futures%20Focus%20newsletter


026

Other News

Defence Technology Matrix:  
Exploring Emerging Technologies  
– coming soon
The Defence Technology Matrix (DTM) will  
be rolled out to selected MODNet users later  
this year. 

DTM is a unique, interactive application that  
has been developed by Dstl to hold key Science and  
Technology (S&T) information, and allow users to search, analyse  
and present it in readily exploitable formats. 

For more information please contact:  dtm@dstl.gov.uk

Defence Technology Matrix /
Museum of the Future
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Museum of the Future:  
Video and Demonstration
In Issue 1 we showcased the Museum of the Future 
(MoTF) – a virtual reality platform which was 
created by Dstl in collaboration with technical 
partners, to increase engagement of those who 
have Futures outputs, immersing them in a world 
that scientists predict will exist in the future.

A video has now been produced to allow readers to see what the Museum  
looks like from the comfort of their own homes. The video can be accessed 
here.

The Museum will also be demonstrated during the Chief Scientific Advisor  
(CSA) Award Event in MOD Main Building, London on 30th March 2022.
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Other News

As covered within our last issue, The Defence and 
Security Accelerator (DASA) is pleased to launch 
Telexistence Phase 2, on behalf of the Defence 
Science and Technology Laboratory (Dstl) and the 
Nuclear Decommissioning Authority (NDA).

Telexistence technology has the potential to give 
those working in hazardous environments the 
capability to undertake tasks without physically 
being present, which can decrease risk and reduce 
the logistical burden associated with dangerous 
operations.

This is achieved using a remotely-operated 
system, and relies on integrating:

◼  Telepresence, which enables the operator 
to see and hear as though in the remote 
environment

◼  Robotics / wearable assistive technologies, 
which enable the operator to interact with the 
remote environment

◼  Haptic feedback / sensors which enable 
the operator to touch / feel the remote 
environment.

Telexistence DASA Competition
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Key dates and funding
The total funding available for this competition is 
£1.3 million. We expect to fund several proposals 
with a maximum value of £400k per proposal.

Submission deadline:  
Midday on Wednesday 6 April 2022 (BST).

Do you have an innovative idea? 
Read the Competition Document  
now and submit your idea
What telexistence innovations are we looking for?

We are looking for innovators to develop a 
complete telexistence system. This will involve the 
integration of telepresence, robotic and haptic 
technologies on to a single platform. Solutions 
must enable the user to experience and interact 
with the remote environment as if they were 
physically there.

Link to article
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We will invite successful suppliers to our 
laboratories to evaluate the capabilities of 
their systems against a series of tasks that are 
representative of a use case. Suppliers will choose 
one use case from the following:

◼  Specialist Nuclear Decommissioning Tasks.

◼  Explosive Ordnance Disposal (EOD).

◼  Defence and Security Medical applications.

https://www.gov.uk/government/organisations/defence-and-security-accelerator
https://www.gov.uk/government/organisations/defence-and-security-accelerator
https://www.gov.uk/government/publications/telexistence-phase-2
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https://www.gov.uk/government/publications/telexistence-phase-2
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Useful
Links

Other Dstl Biscuit Books:  
A series of non-technical guides to some 
of the areas where the Defence Science 
and Technology Laboratory is at the 
heart of innovation. 

Dstl Future Cities: 
Trends and Implications:  
The future of urban living. 

This page contains links to various 
Futures and other S&T resources which 
may be of interest. Why not make a brew, 
grab a biscuit and enjoy a good read.

Defence Science and Technology Laboratory

Assurance  
of Artificial  
Intelligence and 
Autonomous Systems
A Dstl Biscuit Book

Assurance of Artificial Intelligence and Autonomous Systems_v2_PRINT_VERSION.indd   1Assurance of Artificial Intelligence and Autonomous Systems_v2_PRINT_VERSION.indd   1 23/11/2021   15:0923/11/2021   15:09

MOD’s Science 
and Technology 
Strategy 2020:  
This document 
outlines the 
MOD’s vision to 
secure future 
advantage 
through science 
and technology.

Dstl The Science 
Inside 2021:  
A snapshot of 
the impactful 
projects Dstl has 
delivered for 
UK defence and 
security over the 
past year.
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British Science Week  
Getting involved in British Science 
Week is really easy, and you can 
take part in lots of different ways.

Dstl Sustainability Strategic 
Direction 2021 to 2026  
Why we work sustainably, what we 
do and the actions we take to embed 
sustainability into our working 
procedures, practices and culture.

Futures Focus – subscribe here

https://www.gov.uk/government/collections/dstl-biscuit-books
https://www.gov.uk/government/publications/dstl-sustainability-strategic-direction-2021-to-2026
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/927708/20201019-MOD_ST_Strategy_2020_v1-23.pdf
https://www.gov.uk/government/news/the-future-of-our-cities-dstl-publishes-new-report-on-the-future-of-urban-living
https://www.britishscienceweek.org
https://www.gov.uk/government/publications/dstl-the-science-inside/the-science-inside
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We hope you found this Futures Focus newsletter useful – 
whether you have read through it all or just picked out the 
articles of interest to you – that is what it is designed for. 
The topics are selected to make you aware of some of the 
things going on across the futures space and to give you 
food for thought, provoking your further interest. 
Look out for our next edition in Summer 2022.

If you want to feed back to us on the content or style of 
the newsletter then please complete the survey opposite. 
If you are aware of others you think would benefit from 
receiving this and future editions then please let us 
know. Equally, if you are no longer interested in receiving 
these please email us and we will remove you from our 
distribution list. 

Please contact us at: 
FuturesComms@dstl.gov.uk

To subscribe to the Futures Focus newsletter  
please click on the button below.

Get in touch and tell us what you think

Content includes material subject to © Crown copyright (2022),  
Dstl. This material is licensed under the terms of the Open 
Government Licence except where otherwise stated. To view  
this licence, visit http://www.nationalarchives.gov.uk/doc/open-
government-licence/version/3 or write to the Information Policy 
Team, The National Archives, Kew, London TW9 4DU, or email:  
psi@nationalarchives.gsi.gov.uk

DSTL/PUB138881 – Issue 2, Spring 2022 

T +44 (0) 1980 950000 
E centralenquiries@dstl.gov.uk

For more information about Dstl’s work, 
visit www.gov.uk/dstl
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Click here to complete 
the survey and tell us 
what you think of  
the Futures Focus  
newsletter.
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Futures Focus – subscribe here

mailto:FuturesComms%40dstl.gov.uk?subject=Futures%20Focus%20Newsletter
http://www.nationalarchives.gov.uk/doc/open-government-licence/version/3
http://www.nationalarchives.gov.uk/doc/open-government-licence/version/3
mailto:psi%40nationalarchives.gsi.gov.uk?subject=OGL%20-%20Open%20Government%20Licence
mailto:centralenquiries%40dstl.gov.uk?subject=Dstl%20Enquiries
https://www.gov.uk/government/organisations/defence-science-and-technology-laboratory
https://www.surveymonkey.co.uk/r/7WMRD28
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