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Six R&D challenges to transform UK Air Traffic Management
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About NATS What's inside

We are the UK's leading provider of air traffic control services. Our purpose is This report sets out six research and development challenges to drive progress
advancing aviation and keeping the skies safe. Each year we handle around 2.2 and innovation in Air Traffic Management (ATM). a

million flights and 250 million passengers travelling in UK airspace.
This document presents an invitation to partner with us in shaping our future

In addition to providing services to 15 UK airports, and managing all upper skies, focusing on: sustainability, the role of people, and responding to the rapid
airspace across the UK, we provide services around the world spanning Europe,  pace of technology change.
the Middle East, Asia and North America.
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Foreword

The aviation industry is navigating a period of rapid transformation, marked by complex challenges in
how air traffic will be managed in the future. Addressing these challenges requires innovative,
forward-looking solutions that place safety, efficiency, and sustainability at the forefront.

The most pressing issues include the integration of emerging technologies such as artificial

intelligence and machine learning to support enhanced decision-making, the
implementation of robust cybersecurity measures to safeguard critical national
infrastructure, and the continued drive to reduce carbon emissions in response to
the climate crisis. The emergence of new airspace users such as drones, air taxis,
and commercial space flights add further complexity to the task of managing an

increasingly congested airspace. : /' ’
| 4
Meeting these challenges involves deeper collaboration across academia, f /é’,’l/
industry, and other key stakeholders. By combining strengths, insights, and 71 ¢¢
expertise, the aviation community can more effectively shape the future of air j "!i/
traffic management. | ﬂ/

In the spirit of collaboration and innovation, six key research challenges have been
identified as the most important areas for development. This document outlines
these priorities and aims to foster open dialogue, invite collaboration, and seek
diverse perspectives from across the sector.

By working together, the goal is to build a cohesive research and development
community committed to addressing the evolving needs of air traffic
management and creating a safer, more efficient, and more sustainable airspace.
Please take the time to review the Challenges Book and engage with the NATS
R&D team to explore opportunities for collaboration.
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Background

NATS 2040 Vision

Our Corporate Strategy sets out a number of ambitious goals for 2040 that leverage
a strong innovation, research and development culture to achieve breakthroughs in
Air Traffic Management (ATM) for new and existing users and increase environmental
performance.

We are relied on by every We are a top 25 UK company
airspace user. to work for.

@) &

We deliver an additional We are carbon negative.

£500m p.a revenue.

Our R&D offering

NATS Research and Development (R&D) has a strong track record of deploying
changes to the operation through large collaborative projects such as the Single
European Sky ATM Research (SESAR) programme and internal development activities
such as the Mode S toolset, Intelligent Approach and iIFACTS, which all started as
projects in our R&D function.

Our ongoing activities continue to shape the future of ATM through our involvement

in projects such as the Future Flight Challenge, SESAR 3 and Project Bluebird. To

achieve these goals, we require a thriving ATM research culture that extends beyond our
organisation to complement internal expertise with the capabilities of other organisations
and academia. This Challenges Book forms part of a wider strategy to improve how we
engage with partners for collaborative research needs.

External Engagement Strategy

Knowledge Presence Exploitation Collaboration

E

Extending our
knowledge base to
build an industry-
leading R&D
portfolio.

Creating a vibrant Leveraging Describing our
ATM-focused opportunities to challenges and
research community J increase our research f solving them through
by building on our capabilities and partnerships across
reputation and complement our a wide network.
credibility as leaders | development plans.

in our field.



Imagine a future...

Where diverse aircraft integrate seamlessly, driving growth
and positioning the UK as a global aviation leader.

With a highly automated, interoperable air traffic management system
where human expertise and machine capabilities work in harmony '

Where sustainable aviation is a reality, with innovative technolog|es -rerdu""’
and environmental impact, ensuring ﬂeX|b|I|ty safety _and sustain
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Challenges overview

0\%% Prompting Future
=25/ Mobility & Growth

@ Delivering Cooperative
and Automated ATM

J
-’ Achieving ATM
\\ 77 Net Zero

How do we modernise UK airspace to enable
a more diverse range of users and platforms
and so support the growth of the aviation
industry?

O O\ Next Generation
Y )\ .
@ ATM Professionals

How can we implement collaborative and
automated ATM systems to meet increasing
traffic demands and optimise airspace
usage and efficiency?

Ensuring Safety &
Maintaining Security

How do we support the goals of sustainable
aviation and facilitate rapid action to achieve
decarbonisation?

Increasing the Pace of
K Evaluation and Development

How will the role of people in the ATM
system evolve and how do we ensure we
recruit, train and retain the skills we need?

How do we continue to achieve safe
performance in a highly automated and
cooperative future, ensuring we are secure
against evolving threats?

How do we reduce the technical risks and
uncertainty in change programmes to
increase the pace and certainty of delivery?
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@ Promoting Future Mobility & Growth

How do we modernise UK airspace to enable a more diverse range of users and platforms and so
support the growth of the aviation industry?

» How do we provide services to new
airspace users with novel missions and

platforms? » UKairspace is an essential part of critical national infrastructure that requires modernising to better service the needs
» How do we achieve seamless integration of all users.

and what is the transition path? » Equitable access needs to be provided for an increasingly diverse range of aircraft platforms with different missions.
» What part do we play in a multi-modal » Current airspace management approaches are unlikely to scale to meet the expected growth and achieve seamless

transport future? integration of the next generation of uncrewed aircraft.

» Support the growth of the UK transport industry, lower the barriers to further investment and position the UK as a
global market leader.

» Generate new products and services that can underpin our future revenue growth ambitions.

» Identify future users’ needs from industry stakeholder groups to achieve a harmonised industry perspective
on integrated operations.

» Describe the future structure and rules of the airspace to support greater integration and improve capacity.

Describe the data exchange platform and the future services that will support all types of airspace user and
enhance the efficiency and safety of airspace operations.

» Collaborate with UK airports to describe the necessary changes to systems and infrastructure to support a
UK multimodal transport future.

» Support the delivery of routine Beyond Visual Line of Sight operations to lay the foundations for Integrated
Traffic Management.

prosm b
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) Delivering Cooperative and Automated ATM

How can we implement collaborative and automated ATM systems to meet increasing traffic demands and optimise
airspace usage and efficiency?

» How do we enhance services to existing users and continue to
manage increasing levels of traffic safely and efficiently?
What concepts and technologies will we need? » Ensuring we can operate a dynamic and flexible airspace to meet future traffic demands.

What role does automation and artificial intelligence (Al) play » Understand the role that Al, automation, and autonomous systems have in the future of ATM, to
in the tools of the future? identify and harness the benefits they offer.
» How does the airspace become more dynamic and flexible? » Influence the development of regulatory frameworks and technical standards that promote the
» How do we achieve greater collaboration across our adoption of automation technologies whilst ensuring safety and security within the airspace.
operational stakeholders? » Enable collaborative decision making between airlines, other Air Navigation Service Providers

(ANSP), airports and other stakeholders, to optimise airspace efficiency.

» Develop, test and validate future concepts that exploit the latest technologies.

» Develop the next generation of tools for controllers to support them to deliver future operational
improvements, maximise network capacity, minimise flight delay and safely optimise efficiency.

» Describe a synergy between human expertise and machine capabilities to harness the collective
strengths of both for optimal performance.
» Describe a future where all aircraft and ground systems seamlessly interact through a highly

automated and interoperable digital exchange model to achieve a seamless, efficiently coordinated
and resilient ATM service.

Identify and address the regulatory challenges to the adoption of advanced automation and greater
cooperation across ATM.
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\>) Achieving ATM Net Zero

How do we support the goals of sustainable aviation and facilitate rapid action to achieve decarbonisation?

» What new concepts can be developed to mitigate the
impact of aviation?

» How do we deploy and maximise the impact of these
concepts as soon as possible?

» How do we make the right choices to achieve the
necessary impact?

Be part of the solution to address the global
climate emergency, with rapid action to
support decarbonisation and reduce the
environmental impact of aviation.

Support the goals of sustainable aviation through
improvements to operational practices.

Understand how environmental impact and
mitigation strategies can be integrated into ATM
practice, today and in future.

Research and develop new technologies and
practices that reduce emissions and other
effects from aviation to enhance sustainability.

Expedite the implementation of airspace
changes to support delivery of environmental
benefits.

Understand how to make informed decisions
that achieve the desired impact, and deploy at
pace to make a difference as soon as possible.
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> Next Generation ATM Professionals

How will the role of people in the ATM system evolve and how do we ensure we recruit, train and retain
the skills we need?

What is the future role of the controller?

What is the future role of the engineer?
How do these roles converge, if at all? » Recognise and identify the factors shaping the future workforce and understand the impact this will
What skills and competencies do we require across the have for how we deliver safety critical services.

business? » Technological advancements will affect ATM systems in the future, so it's vital we have a workforce
that is built for these future advancements.

v v v Vv

» How do we recruit, train and retain talent?

» Describe the ATM professional of the future capturing the roles that will exist across our business,
from the operation to engineering and our support teams, to describe the necessary skill
specialisations of the future workforce.

» Leverage effective recruitment, retention and training practices that are suitable for the changing
workforce dynamics to secure the talent we require and to build, upskill and retain an adaptable and
capable workforce.

» Adopt the latest approaches to learning and development to support the transformation of the

existing ATM workforce to complement existing experience, with the necessary competency and
skill specialisations for the future.
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@ Ensuring Safety & Maintaining Security

How do we continue to achieve safe performance in a highly automated and cooperative future,
ensuring we are secure against evolving threats?

How do we make the operation of tomorrow even safer than today?
How do we address the evolving cyber threat landscape?

What does safe mean in a highly integrated, distributed and automated > Prioritise safety and security to protect people, assets and the integrity of critical national
future? infrastructure.

> How do we embed secure-by-design, safe-by-design, resilient-by-design P Strive t_o Continually improve our opergtional safety performance and minimise the risk
principles into our concept development? of an aircraft accident, ensuring the highest standards of safety today and in the future.

Understand how we continue to strengthen our safe, secure and resilient performance in a changing ecosystem.

» Identify new approaches for monitoring, assessing, mitigating and assuring advanced automation, Al and
autonomous tools in a future integrated aviation system.

» Research and develop future concepts with safe-by-design, secure-by-design, and resilient-by-design best practices
described and embedded.

» Describe the advances in cyber security necessary to protect the evolving ATM System from potential threats.
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\&&" Increasing the Pace of Evaluation and Development

How do we reduce the technical risks and uncertainty in change programmes to increase the pace
and certainty of delivery?

» How do we enhance our prototyping
capability to support iterative developments?
» How do we best complement our research » Maximise the agility and flexibility of development and deployment activities to keep pace with a changing industry.
with external resources? » Provide a working environment where our researchers feel able to be authentic at work, have autonomy and
become masters of their skillset.

» Explore other sectors to identify potentially applicable technologies and concepts to address our
research questions.

» Maximise our flexibility and agility, foster an innovation mindset, and permit greater exploration and
prototyping.

» Build a digital representation of the ATM system to enable the development, validation and assurance
of technologies and concepts, while reducing dependencies on simulation capability and operational
personnel.

» Develop or exploit the next generation of technology advancements in operational concepts that will
underpin our future products and services.

» Establish and nurture a collaborative network of strategic research partners to enhance and complement
our expertise, and scale our research capability into a world-class thriving ATM research community.




Imagine a future...

Partner with us in shaping our future skies.

Contact:

researchanddevelopment@nats.co.uk

nats.aero/research



http://nats.aero/research
mailto:researchanddevelopment%40nats.co.uk?subject=
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