
Today’s Land defence environment represents 
points on a journey to deploy effective robotics 
and autonomous systems (RAS) as part of our 
future fighting power.  
At one end we see a fascinating series of distinct projects that 
are rightly exploring the rapidly expanding horizons of technology 
related to RAS. These span a huge variety of innovative ideas 
and approaches – from autonomous resupply, to drone swarms 
– all capturing the zeitgeist of what current technology can offer 
military capability in the immediate future.  

At the other end, future concepts – such as Concept Force  
Land 2035 (CFL35) - give us a glimpse into the future and offer  
a vision of how we want to fight in the next 15 - 20 years.  
Such concepts outline how and why armies needs  
to change to meet new threats and challenges, incorporating 
doctrine for new ways of waging war and new technological  
and organisational requirements. 

Both are essential and celebrated as major opportunities to adapt 
and reflect the changing nature of modern warfare in how we 
fight. But they also rely on some critical near-term decisions to 
avoid three intertwined potential pitfalls. 
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The three priorities

 Apply technology findings to a range of tactical functions. 

Many of the current development projects are exploring  
some of the most pressing technical challenges we face,  
in a carefully staged way. But what hasn’t yet become apparent 
is the exponential value of the experimentation with individual 
technologies beyond these standalone projects, when findings 
are applied across multiple tactical functions and a host 
of different operational scenarios. For example, something 

being experimented with for a close combat role in the 
dismounted environment may have just as much applicability 
for divisional manoeuvres as it does for deep operations or 
sustainment. Achieving maximum value from the current wave of 
experimentation occurs when we start to identify the capability 
implications when technologies under investigation are pull 
through into a wider range of use-cases. 

 Prioritise the information architecture connecting emerging technologies together.  

The scale of what Land is advocating through the 
implementation of RAS is so great that experimenting with 
individual technologies in isolation cannot achieve the desired 
outcome. Resource must also be placed on developing the 
underpinning systems that enable the vital flow of information 
between them. This will ensure that armies can see how 

different emerging technologies work together, and how they can 
connect with existing enabling functions and manned systems. 
Considering this technical ‘connective tissue’ in parallel with 
frontline hardware is a more accurate way to reflect the reality  
of future combat, and to see how unmanned systems can fill 
gaps in the current capability, expanding its reach. 

 Determine how we want to fight, first.  

Establishing the longer-term tactical and doctrinal decisions 
about how we want to fight in the future must frame and guide 
the near-term experimentation that will deliver required tools and 
techniques. By definition, individual experimentation projects are 
diving into the gritty detail about what the technology can do in 
the real world today, whilst conceptual overviews such as CFL35 
take a much broader stance, looking further ahead, and focusing 
on the tactical and doctrinal view of what could be possible 
many years from now. The latter is a clear headmark that 
current experimentation can use to guide the direction of travel. 
Without this bigger context it could head down blind alleys, 

wasting time and money. Experimentation, by its very nature, 
incurs the possibility of failure – that is how we learn. But the 
most successful experimentation is that which is informed by 
the clarity of a desired future state. If we know what we want to 
achieve, experimentation is tuned towards that outcome, adding 
focus and reducing time to success. With that confirmed, the 
focus can then be turned to a deeper analysis of what the future 
of RAS means in a Land environment, and push current thinking 
beyond concepts and into reality. 

These three decisions are about switching to a ‘system 
of systems’ approach to experimentation and capability 
acquisition. Technology experimentation through a Prototype 
Warfare methodology will have implications across all tactical 
functions and their subsequent employment in a combined 
arms fight. It therefore it needs to be considered and planned 
in that context. This is not a major cultural change. Land  
already has a similar approach to business architecture that 
drives the integration of different functions at an operational 
level. It now needs to apply this same thinking to technology 

experimentation and the subsequent acquisition of suitable 
capability. Doing so will reduce the cost and time required 
to obtain a greater force mix and therefore greater combat 
mass. It will also engender a suitable level of attention on 
information systems as well as the forward facing hardware 
so that in the fight, when the focus narrows at the moment 
of engagement, it already has the underlying infrastructure 
to fuse knowledge and understanding into usable intelligence 
that can inform decisions, reducing the cognitive burden on 
those engaging the enemy. 

The three technology components

What is driving the pace of innovation 
in RAS is the confluence of a number of 
underpinning technologies. But understanding 
how these technologies inter-relate can 
create immense complexity. To reduce the 
complexity these are best considered in three 
core groups – platform systems, information 
systems, and enabler systems. Below we 
explain how each of these relates to the RAS 
strategic opportunity and offer some sample 
technologies that best represent the category:

Platform Systems 
Unmanned or optionally manned ground and air platforms

Navigation sensors

Platform electrification and power sources

Battlefield power 

Multi-spectral camouflage to improve survivability 

There has been a massive proliferation of new unmanned 
platforms, across all domains, all designed differently and all 
of which work in different ways with varied characteristics of 
range, endurance mass and mobility. We expect to see a host 
more in the next five years creating a much wider spread of 
opportunity across a multitude of size and weight classes.  
Whilst an essential component of our future fighting capability, 
there is a danger that these platforms are considered in isolation 
of any longer term objective and start to determine how land 
forces are going to fight. There is also a temptation to conflate 
the limitations of specific platforms with the perceived limitation 
of RAS in the Land domain as a whole. It is vital that platform 
experimentation is approached in the context of tactical and 
doctrinal decisions that set the future vision for Land defence. 

Information systems
Information architectures

Machine learning

Autonomy software

Similarly, platform decisions need to take into account the need 
for robust assured information systems if they are to deliver 
maximum impact. 

Information systems are the combination of technologies that 
provide a way to manage, exchange and direct information 
where it needs to be and when – both to humans and machines.  
Machine learning is a method of data analysis that allows 
computer systems to learn from data and identify patterns 
in that data that can underpin decisions either by humans or 
machines. And autonomy software turns air, maritime or ground 
vehicles into systems that can navigate and make decisions  
for themselves.  

None of these are visible or physically impressive but they are 
the crucial difference between platforms that add to soldiers’ 
cognitive burden and platforms that can become a force 
multiplier as part of a human-machine team. So whilst the 
physical platforms have the eye-catching technology to support 
troops, it is the information systems managing the flow of 
information between them all that need to be carefully created 
and deftly implemented to ensure overall effectiveness. There 
will always be a desire to implement new platforms that act as 
a visual deterrent but the effective teaming of those platforms 
with soldiers is what generates combat capability. That requires 
suitable attention on the effective flow of information between 
data sources, platforms and people. Without this, Land forces will 
end up simply buying equipment, not creating effective capability.  

Enabler systems
Data links

Data sources

Cyber resilience

Data assurance

Nothing happens without the nuts, bolts and pipework to send 
and receive information. You have defined the architecture, 
figured out what information you need to move around, you 
have sorted and processed it, now you need to send it to its 
intended recipient uncompromised. But as the platforms and the 
underlying systems become more complex and more varied, the 
potential attack vectors within the whole ecosystem will grow, 
making information flow for RAS deployment a far more  
difficult process. 

The information needed cannot possibly be secured if its 
distribution is seen as a series of stages through individual 
technical elements. Once again, looking at the process in a 
holistic way moderates the risk and accelerates the benefit. 
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The three epochs
Setting a coherent timeframe for change that binds all the elements involved is important for the successful development of an 
effective Land RAS strategy. We consider three periods of change in the RAS environment – the three epochs – as outlined below.

Over the coming year we will deliver monthly perspectives on how multiple RAS experimentation 
projects and underlying technologies can combine to impact each of these tactical functions over the 
three epochs defined above. 

We will then look at how the RAS impact on these functions can positively influence their integrated use 
in a combined arms operational context across the same periods. 

Together these will demonstrate how the outcomes of today’s disparate RAS experimentation projects 
can be shared across the entire Land defence environment, impacting a greater number of functions  
and scenarios, and accelerating the delivery of Land’s tactical and doctrinal decisions. To receive these 
monthly updates or to speak to QinetiQ about our perspective on RAS strategy in the land domain, 
please contact:

Keith Mallon – QinetiQ 
KJMallon@qinetiq.com

2025 
Human Controled

2030 
Human Supervised

2035 
Human Instructed

Remote control and handover of specific 
functions to a machine

Humans give machines tasks and let 
them deliver them, checking in regularly 

to review progress

Humans give machines tasks with  
the human as agent and the machine  

as actor.

Machines receive low level tasks to 
be delivered via carefully monitored 

autonomy, in short timeframes

Tasks are assigned with a reasonable 
level of confidence but an operator will 

check in, on a regular drumbeat, to ensure 
they are undertaken correctly

Machines carry out tasks without specific 
supervision to a point where decisions 
are required to be taken by a human  - 

especially  those where lethal force  
is involved.

Tactical  
Functions

Operational  
Employment

Command

Intelligence

Manoeuvre

Fires

Sustainment

Protection

Information activities

Capacity building

Close combat

Divisional manoeuvre

Deep operations

Sustainment 

Creating an integrated 
capability vision and 
strategy for Land RAS
In our recent content QinetiQ has considered and advocated 
ways of thinking at both the start and end of the capability 
development process, from new technology experimentation 
through Prototype Warfare in the early stages, to the role of 
training and simulation for assurance in operational use. Over the 
coming months we will build on this. We will look more closely at 
how Land can join the dots between technology experimentation 
and the overarching vision as outlined in conceptual force visions 
to create an an integrated capability vision and strategy for  
Land RAS. In doing so we will consider the impact on individual 
tactical functions and explore their operational utilisation  
(see figure 1) to demonstrate the power of a connected view  
of RAS implementation.

Figure 1


