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Foreword
The commercial drone market is forecast to reach US$15bn in 2022,
according to Interact Analysis, an international provider of market
research for the intelligent automation sector. More than 620,000
drones are predicted to be shipped in 2022 – a six-fold increase on 2016.
Demand for drones comes from a number of industries, including delivery and
logistics, police and fire, construction, environmental monitoring, renewable
energy and disaster response. With such a wide range of uses, and the cost
of equipment reducing, the potential for growth in the drone market is huge.
However, a number of concerns and restrictions on the commercial use of
drones are restraining market growth. The main issue is the safe integration
of drones into airspace. In recent years, a number of stories have cropped
up in the media about near misses with airliners. In August, WestJet reported
that it had a close call with a large drone 4,000ft over Edmonton International
Airport. Police officers reported at the time that the airliner came close to
“extreme disaster”. Scott Pattison, spokesperson for Edmonton Police Service,
told CBC News after the incident: “One of those drones could… collide with
the cockpit, kill the pilot, and obviously the airplane certainly could be put in
jeopardy, along with the passengers. A drone could also bring down a jet by
getting caught in the turbines.”
Addressing the issue of the safe integration of drones into airspace is high on
the agendas of organizations around the world. In Europe, for example, SESAR
Joint Undertaking (SJU) released the roadmap for its U-space program earlier
this year. U-space is an initiative being developed by stakeholders throughout
Europe for the safe integration of drones into all classes of airspace.
The technology and procedures to enable this are still mainly in discussion,
but Robin Garrity, a U-space expert at SJU, is confident that a suitable solution
can be found. However, he stresses that it will take time. “Aviation safety has an
excellent record, so we don’t want to rush drone integration and compromise
this,” Garrity says. “This is a new challenge for us, but it is not insoluble. We
need to ensure we keep our feet on the ground and digest the issues properly.”
U-space is currently running a number of exploratory research projects (see
Joint Ventures, page 14) to test different scenarios for drone integration into
airspace, including operating drones in segregated airspace, operating them
alongside manned aircraft, and flying over airports. Results from the projects
will be revealed in 2019.
In the USA, NASA predicts that an estimated 700,000 unmanned aircraft
systems will be roaming the US skies by the year 2020. With this in mind, the
administration is working with the FAA to develop a platform that will help
manage drones flying at low altitudes alongside other airspace users. NASA is
currently working on testing technologies to help keep drones safely spaced out
and will begin looking at how to integrate them into busy urban skies next year.
With such high-level projects taking place around the world, we may well
see more drones filling our skies in the not-too-distant future.
Helen Norman, editor
helen.norman@ukimediaevents.com
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SESAR DEPLOYMENT MANAGER

ACTION PLAN

The new general manager of SESAR Deployment Manager, Nicolas Warinsko, talks
challenges, project work and future plans as the alliance reinforces its commitment to
developing a modernized European airspace
Helen Norman
At the end of July 2018, all 19
members of the SESAR Deployment
Alliance (SDA), which represents
airports, airlines and ANSPs, came together
to sign a joint letter that outlined the
alliance’s commitment to continuing its
role in deploying SESAR. “This is more
than just a piece of paper,” says Nicolas
Warinsko, general manager of SESAR
Deployment Manager (SDM). “It is a strong
and firm commitment illustrating that all 19
members want to carry on working toward
the modernization of European airspace.”
The mandate covering SDM’s role, which
consists of the synchronization and the
coordination of the deployment of the
Common Projects, is due to end in 2020. A
Common Project is a Commission
Implementing Regulation which mandates
the implementation of the most essential
operational changes in the European ATM
Master Plan by the Member States of the
European Union and their operational
stakeholders. The first Common Project is
known as the Pilot Common Project (PCP)
and is defined by the Regulation (EU)
N°716/2014. The SDM synchronizes and
coordinates implementation against the
SESAR Deployment Programme, which is a
project view of the Common Projects,
organizing their implementation into
optimum sequences of activities by all the
stakeholders required to implement.
The SDM function is performed
by the SESAR Deployment Alliance (SDA),
which is a not-for-profit international
association composed of leading airlines,
airports and ANSPs – the managers and
users of Europe’s airspace. The alliance is
now illustrating its commitment to continue
with its role in the next Multiannual
Financial Framework starting on January 1,
2021, and speeding up the deployment
of SESAR by keeping the aviation industry
in the cockpit to continue the modernization
of European skies.
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For Warinsko, who took up the position
of general manager at the beginning of 2018,
this is one of SDM’s key focuses. “We want
to engage in discussions with our alliance
members, other stakeholders and the
European Commission to promote the
work carried out by SDM and highlight
our capacity to grow and improve in our
role to develop a modern ATM system.”

Leading the way
Warinsko is ideally positioned to take on
this challenge. Although he has only been
working in his current position for less than
a year, he has a wealth of experience in ATM
and in SESAR Deployment Manager itself.
“Prior to taking on the role of general
manager, I worked as deputy managing
director and director of technical operations
for the SDA since the establishment of the
alliance in 2014. I reported direct to
Massimo Garbini, the previous general
manager of SDM. Prior to that I held senior
positions with DSNA [the French ANSP] and
the European Commission, before advising
the A4 Airlines Group, which consisted of
Air France, British Airways, Lufthansa and
easyJet. All in all, I have over 10 years
of experience in ATM related to SESAR.”
Warinsko was appointed general manager
of SDM following an industry-wide selection
process. He is well known and respected by
the industrial partners involved in the
project. “The first six months have been
very challenging,” he continues. “But I thrive
in challenging environments, especially
when they concern things I am passionate
about. Every day presents new challenges
or questions that need to be addressed.
I enjoy this diversity and it is why I took
the risk to resign from DNSA and take
on this role. I am not looking for comfort;
I want a challenge.”
SDM has been working since 2014
on deploying the Pilot Common Project
(PCP), which is the first Common Project
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under SESAR, the technological pillar of
Europe’s Single European Sky initiative. PCP
currently represents more than 300 projects,
of which 75 are completed and the rest
ongoing, as part of the Implementing
Regulation in the SDM program.
“This translates to more than 85% of the
PCP either fully implemented or currently
being implemented when taking into
account the Call 2017,” says Warinsko. “To
be at this percentage of completion already,
when a lot of the projects don’t actually have
completion dates until beyond 2020, is a
great success. This is not just the result of
the actions of some stakeholders in a corner
of Europe. We are talking about 300 projects
in 34 states by 85 civil and military partners,
who are jointly working under our
coordination. The SDA is an unprecedented
partnership and such levels of coordination
have not really been seen in this industry
before,” he adds.
The current values of investment for
SDM projects stand at €1.4bn (US$1.6bn)
of private funds and €1.1bn (US$1.3bn)
of EU grants. More importantly, SDM
and its implementing partners have
already completed 75 projects for about
€200m (US$230m) worth of investments,
which already contribute to Europe’s ATM
performance with around €30m (US$35m)
worth of benefits for this year alone,
and more than €600m (US$700m)
expected by 2030.

Project work
One area Warinsko is particularly proud
of when it comes to SDM PCP projects is
in datalink services (DLS). In late 2016 SDM
was appointed DLS Implementation Project
Manager by the EC. The aim of the project
was to “empower a pan-European air/ground
datalink implementing function having
appropriate steering responsibilities”. The
EC’s mandate to SDM referred to the DLS
Recovery Plan, which SDM developed to
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“The SDA is an unprecedented partnership
and such levels of coordination have not
really been seen in this industry before”
Nicolas Warinsko, general manager of SESAR Deployment Manager
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IMPROVED AIR-GROUND COMMUNICATIONS
provide a DLS implementation strategy
toward initial trajectory information sharing.
The plan set a realistic path from DLS
implementation status in Europe in 2016
up to Initial Trajectory Information Sharing
(AF6) implementation by the deadlines
set in the PCP (January 1, 2025 for
ground and January 1, 2026 for the
airborne segment). The mandate intended to
overcome the fragmented, unsynchronized
deployment of DLS in Europe.
“I believe that now in 2018, less than two
years after the original mandate, we have
started to recover the situation,” explains
Warinsko. “We have worked very hard and
now more airlines are starting to use DLS.
We have worked closely with SITA and
ARINC to upgrade the communication
network so that it can cope with increased
capacities. We plan to continue investing in
this area to move toward the 2025 and 2026
targets. It is very high on our agenda.”
According to Warinsko, a number
of factors contributed to turning around
the DLS situation. Aside from the
communication network upgrade,
stakeholders also worked jointly in an
unprecedented way, setting up two
dedicated projects known as Path 1
and Path 2, led by ENAIRE and ENAV
respectively. Second, Network Manager
(NM), EASA and EUROCAE strengthened
the regulatory and standardization
frameworks while monitoring improvement
of the operational performance of DLS.
In August 2018 SDM announced that it
had selected Paris Lodron University in

In June 2018 SESAR Deployment Manager (SDM) and the European Space Agency (ESA) signed
a memorandum of collaboration (MoC) marking the start of collaboration between the two organizations.
They will work together to look at how the Iris satellite can be used for satellite-based communication.
The project will focus on how Iris can aid datalink air-ground communication technology.
Iris is currently undergoing final flight trials to ensure that the satellite meets all the technical
objectives. ESA plans to deliver an initial service from Iris in 2020. The SDM and ESA MoC
represents an important milestone in the development of a modernized and more efficient
European airspace. The project will address key parts of the short-, medium- and long-term
development of the Single European Sky.
Speaking at the time, Nicolas Warinsko from SESAR Deployment Manager explained more about
the project. “This is another important MoC the SDM is concluding as part of an ongoing strategy
to involve all key stakeholders in the deployment of SESAR, making sure we can deliver timely ATM
modernization in Europe,” he said. “I am very proud that ESA is joining, giving a strong signal of its
commitment to delivering the Single European Sky together and supporting SDM in its role as datalink
service implementation project manager.”

Salzburg to provide an update of VDL Mode
2 capacity for DLS and performance analysis.
The university will assess how long a period
the current proposed datalink technical
evolution model will provide adequate
capacity to support forecast aviation
growth. The study should be conducted
within the next eight months.
“Another area we are focusing on is
communication, navigation and surveillance
[CNS],” comments Warinsko. “Within this
we are soon to be mandated by the EC to
look at ADS-B implementation in a similar
way as we did with DLS.”
Released in July 2018, an SDM survey
of 3,108 aircraft from 35 European airlines
found that only 20% of the region’s
commercial aircraft fleet is technologically
equipped to meet EASA’s June 7, 2020
ADS-B equipage mandate. “We held a
workshop on this topic on July 4, which
identified some of the reasons

behind equipage delays, including a lack of
harmonization between European states in
terms of ADS-B ground station deployment
and a lack of equipage plans for older
aircraft. We plan to recover this situation
within two years,” Warinsko adds.
“SWIM [system wide information
management] is another area I believe we
will be involved with in the near future,”
Warinsko continues. He explains SWIM as
the “digital backbone of SESAR”, with the
potential to completely change the way
information is managed along the ATM
chain, including from flight planning
through to execution and post-execution.
It will ensure the provision of commonly
understood quality information delivered
to the right people at the right time.
Because it covers such a wide area and
a large number of processes and stakeholders,
the integration of SWIM will require high
levels of interoperability and coordination.
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Left: Interactive web page illustrating how SESAR will work
Below: Map showing all the projects completed or currently
underway as part of Single European Sky deployment

“There are still questions around who is
going to operate it and how. We hope
to provide technical guidance on how to
develop a European-wide infrastructure
that is deployed in the most optimized and
appropriate manner,” Warinsko comments.

Future plans
While the current SDA members work on
extending their mandate as the SDM, more
new stakeholders have pledged their support
to the work being carried out. “Recently we
welcomed three new members – Hungarian
ANSP HungaroControl, Irish airline Ryanair

CAPACITY ISSUES
In June 2018, Eurocontrol released its
European aviation in 2040 – challenges of
growth report, which highlighted three key
challenges for 2040:
• Delivering current airport capacity plans
is already a challenge, but they will fall 1.5
million flights short of demand. More capacity
is needed at airports in 17 states.
• Even with 1.5 million flights lost to the
capacity gap, a typical summer day in
2040 will have 16 airports as congested as
Heathrow is now. That will push total network
delays to an average of 20 minutes per flight.
It will be a challenge to provide an adequate
quality of service, day in, day out, in these
circumstances.
• Climate change will damage aviation
infrastructure, alter patterns of passenger
demand, and lead to more disruption of daily
operations. The industry recognizes the need
for adaptation, but only half of the involved
organizations have begun to plan.

and the Romanian Air Traffic Services
Administration, Romatsa,” Warinsko says.
“This is a strong signal that we are doing the
right thing and adds more value than any
words I can say.
“Until the establishment of SDM, ATM was
perceived as the private garden of the ANSPs.
The SDM model has helped to demonstrate
that airlines, ANSPs and airports all have
a joint interest in improving ATM and we
should be investing and developing processes
and technology in a coordinated way. In this
model, airlines, ANSPs and airports all have
one voice. It is an equal partnership.”
SDM now wants to build on its success
of the past four years by looking at how
procedures can be improved. “We are proud
to say that we have implemented more than
300 projects, but in a sense, this is too many.
Some of them have the same objective so
they could have been coordinated under one
project,” Warinsko explains. “We want to
defragment more and create a common
culture among the stakeholders to join forces

These figures clearly illustrate the need
for SESAR and its stakeholders to keep on
modernizing the European airspace.
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and work on less projects in a more multistakeholder and multi-states-oriented way.
We also want to better align between R&D
and deployment, so deploy more projects
which go straight to the point. In other
words, we don’t want them to dive into
refinement. We want projects to be taking
off-the-shelf SESAR solutions, which are
straight-forward to roll out and meet the key
performance and functionality objectives for
full safety. The overall aim is to speed up
SESAR deployment.
“Another area we will be focusing on in
the near future is performance asset
methodology for the projects that are
completed. Internally this is called the final
check and should not be neglected. People
want to know how these projects actually
contribute to network performance. The
final check is a methodology to bridge
between completed projects and an objective
measurement of their either individual or
collective actual contribution to the network
performance. We have today a critical mass
of 75 completed projects, so a good sample
to work on. Starting earlier would have been
less relevant as you can only have a good
measurement no earlier than one year after a
project goes into operation. So we are now
gathering all the information and data to
report on this.”
According to Warinsko, the ATC industry
is still not where it should be when it comes
to performance: “We still have capacity issues
and experience flight delays on a regular
basis,” he explains. “But it is our role to learn
from these challenges and find ways to
overcome them. The SDM exists because it
adds value to ATM modernization and the
day it stops adding value will be the day it
ceases to exist.” v

DRONE REGULATIONS

OUT OF

SIGHT
What is the best way to safely integrate
drones with current aerospace procedures?
Piotr Sirko, consultant, Helios

10

AIR TRAFFIC TECHNOLOGY INTERNATIONAL 2019

DRONE REGULATIONS

Drones are becoming increasingly
popular with consumers, but
haven’t come close to reaching
their commercial potential. To unlock the
full commercial value of drones, the most
important enabler is beyond visual line-ofsight (BVLOS) flights. But how can these
flights be integrated with current regulations?
BVLOS is important because it will enable
complex drone operations to take place
without a pilot nearby for take-off, en
route or landing. BVLOS flights will enable
commercial drone users to gather data over
large expanses without the operator needing
to be close to the drone. With less human
involvement, new applications are possible,
costs are lowered, and new services become
economically viable. However, achieving
BVLOS for drones means overcoming some
significant technical and regulatory hurdles.
In most countries it is not clear how to
approve BVLOS operations and assure safety,
meaning that without special exemptions
they are prohibited altogether.

BVLOS for drones

restrict certain airspace, display the expected
route that a given drone will take and more
(see Joint Ventures, page 14).
There are key prerequisites for realizing
this scenario and safely conducting
BVLOS drone flights, and they are not
straightforward. They include establishing
reliable two-way communication with drones
in flight, having adequate information on the
position of a drone in flight, and ensuring
that registration, performance and data
standards are implemented.

Registration, performance
and data standards
Appropriate performance standards will
have to be developed for communications
and position reporting to ensure that the
data input into UTM systems or used for
U-space services is of a sufficiently high
quality. A drone will also need a unique
identifier or registration assigned to it for
the duration of a flight to ensure that there
is no ambiguity as to where the drone is
and to provide a common ID that all
stakeholders can use.

One way of achieving BVLOS flights is
by implementing a highly automated
unmanned aerial system (UAS)
traffic management
(UTM) system.
These measures
will enable safe BVLOS flights,
ensuring that everyone has the same
up-to-date view on the position of a
specific drone in airspace and that reliable
communication exists between UTM and
individual drones.

Communication and tracking
With a UTM in place, users would
relinquish manual control of the
drones. A fully automated UTM would
provide drones in flight with all the
necessary instructions to ensure
coordination and deconfliction.
It would also handle all normal
and abnormal flight situations that
drones encounter. UTM would also ensure
that drones maintain adequate separation
from manned aviation. Information on
drone flight plans and position would be
shared with ATM and airspace users.
All this requires digital information
exchange, and with it the prospect of
specific UTM data for new UTM services.
In the European context, these services
supporting a UTM concept are known as
U-space and could be used to help plan
flights, display flight progress, temporarily

Due to their relatively small size and often
fundamentally different context of use, as
well as the highly automated nature of UTM,
it is unlikely that drones will be able to
support the same means of communication
(such as VHF) and cooperative surveillance
(like ADS-B and SSR) as aircraft, or at least
not to the same extent.
Nonetheless, updates on the status of
BVLOS flights will have to reach UTM and
other relevant stakeholders regularly and
reliably. The question is how regularly, and
how reliably? Given the wide range of uses,
environments and drone types, it is unlikely
that a one-size-fits-all approach would work
or even be necessary.
For example, in remote rural areas, with
wide swathes of undeveloped and sparsely
populated space and potentially less UAS
traffic, it might be deemed sufficiently safe
to have position update rates and accuracy
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levels that are lower than in the city.
However, in this setting it will be important
for drone communications solutions to be
capable of sending information over long
distances, or even completely independent
of ground infrastructure.
By contrast, in urban settings,
transmission range might not be a problem
as infrastructure could already be present
and available in sufficient density. However,
given the higher number of drones expected
and the many obstacles (buildings/antennas/
traffic), it will be critical for the drone to
determine its position with high enough
accuracy and for updates to be available to
UTM at a sufficiently low latency to ensure
such a complex, changing environment can
be navigated safely. It will also be important
for the communication and tracking solution
to be resistant to interference.

Operational environment driven
performance requirements
It would therefore make sense for drone
standards to establish different minimum
performance requirements for determining
the drone’s position and communicating
with it based on drone type, use,
environment and operation type. This would
mean different types of requirements related
to position accuracy, position update rates,
communication latency, resistance to
interference and similar.
Given these differences, standards will
need to avoid unnecessarily defining the

12

specific technology solutions to be used.
This is not only because a one-size-fits-all
approach will not work, but also because
this massive market will quite likely need
several tracking solutions to support it for
reasons of safety, availability and capacity.
The key point is that the operator should
be allowed to choose the communications
and position reporting solution that is
considered best for the particular role,
as long as certain minimum performance
requirements are met, and as long as the
data can be relayed in a standard format to
and from UTM systems that coordinate and
deconflict flights, providing a single picture
of the situation in the air.

Which technologies?
If a ‘mix and match’ approach is used for
two-way communication with drones and
transmission of information on their
position, then the technologies used will
depend on the context and operational
requirements. Candidate technologies to
consider will include: ADS-B, a technology
developed for communicating the position
of commercial aircraft; 3G/4G, a ubiquitous
consumer communication solution; and
satellite communication technologies, which
are becoming increasingly widespread and
more cost-effective.

ADS-B (out)
ADS-B has been used on commercial aircraft
for 20 years and relies on a transmitter on
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the aircraft that relays its position to ground
stations. This system is well established in
commercial aviation and could also be used
in drones.
Some concerns exist about the availability
of ADS-B radio spectrum, which could
quickly become saturated if drone use
becomes commonplace. Nonetheless, in
recent years companies have begun tests
of miniaturized ADS-B transmitters. These
devices are considerably smaller than those
on commercial aircraft and can be fitted
onto UAS. They have proportionally smaller
power requirements and range and thus
spectrum saturation should be minimized.
Equally important, their cost is expected
to be much lower than that of ADS-B
transmitters for commercial aircraft.
Miniaturized ADS-B receiver stations are
also available and when used in conjunction
with the smaller receivers this technology
could enable reliable transmission of
position information. These receiver stations
would need to be rolled out widely for this
to be a viable solution on a large scale.
Given that ADS-B use is well accepted
by aviation stakeholders and allows the
exchange of data directly between airspace
users, this could be a quick solution for
integrating a limited number of drones into
airspace where UAS position will need to be
delivered with high accuracy and reliability,
especially if some concerns about the
security of ADS-B and ADS-B spoofing
could be addressed.

DRONE REGULATIONS

ADS-B would only act as a means of
providing information on the drone’s
position. Other solutions would have to be
found to ensure that two-way communication
with the UAS could be maintained and UTM
instructions properly transmitted.

3G and 4G mobile
broadcast technology
3G and 4G are also well-tested, used by
billions of people worldwide for internet
access from their cell phones and would
enable two-way communication between
drones and UTM. Miniaturized transmitters
are commonly and cheaply available. This
technology can be used to provide
information on the position of general
aviation aircraft and drones (as shown
by the UTM system in place in Dubai).
However, mobile broadcast technology
has certain limitations. The current 3G/4G
network is geared toward users on the
ground, which means that good coverage is
usually present in well-inhabited areas and
around thoroughfares but can be unreliable
or non-existent in places that are not often
frequented by cell phone users, or above
certain altitudes. As it is expected that future
UAS routes will not be bound to major
thoroughfares or populated areas and might
in fact avoid such areas for safety reasons,
this could present a problem. BVLOS drone
operations, especially commercial
operations, might eventually become
commonplace above 400ft, but 3G/4G

antenna beam patterns are currently focused
on the ground.
Despite these drawbacks, 3G/4G is cheap
enough today to deploy sufficient coverage
for low-altitude, mass-market UAS readily
and quickly, if required. This technology
could be used particularly for two-way
communication and the transmission
of position information in the urban
environment, where cellular coverage
is generally quite good.

Satellite and pseudosatellite solutions
A number of compact data transmission
technologies and solutions are being tested
that use satellites and pseudo-satellites for
data transmission.
Pseudo-satellites are typically high-altitude
platforms (above 50,000ft) that follow a
circling pattern for long periods of time,
with data transmission and reception
functions. Effectively, pseudo-satellites
function as satellites but are not as costly.
Their use for data transmission could
potentially overcome the potential spectrum
limitations of ADS-B and coverage
limitations of 3G/4G technologies. However,
at the time of writing, no pseudo-satellite
solutions are ready for deployment and the
costs of operating large quantities of them
are unclear. Nonetheless, the satellite
communication sector is rapidly evolving to
address the needs of different markets and in
future could include drone-specific services.

Above and left: Establishing appropriate standards for
beyond visual line-of-sight flights will enable drones to be
more effectively used for commercial operations

Other satellite communication solutions
being developed include commercial plans
to launch mega low Earth orbit (LEO)
constellations, which could provide wideband connectivity everywhere across the
globe. The mobile transmitters being
developed to use with these solutions are
expected to be small, power-efficient and
well suited for use in small and medium-size
UAS and could ensure that two-way
communication and information on the
position of drones would be maintained.

Looking to the future
Whichever solutions are adopted to enable
UTM orchestrated BVLOS UAS flights, with
the rapid pace of technological advances it’s
likely that they will be quickly replaced by
new and superior technologies. It will be the
existence of common performance standards
and rules that will ensure that a unified and
up-to-date picture of all drones present in
the sky exists, and that traffic is routed safely
and efficiently. v
Piotr Sirko is a consultant with Helios, the
aviation consultancy of Egis. During his time
at Helios, he has worked on the implementation
of novel technologies within aviation and is
especially interested in how UAS will change
the aviation landscape
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JOINT VENTURES
SESAR Joint Undertaking reports on the latest developments
in its U-space drone airspace integration program
Helen Norman
In March 2018, SESAR Joint
Undertaking (SJU), the European
public private partnership that is
managing the development phase of the
Single European Sky ATM Research (SESAR)
Programme, released a roadmap for the safe
integration of drones into all classes of
airspace. The roadmap is part of SJU’s
U-space program, a collection of services,
procedures and technologies to support
safe, efficient and secure access to airspace
for large numbers of drones.
The roadmap outlines the steps that need
to be taken and considerations that need to
be made to integrate drones, both civil and
military, seamlessly into all environments
and classes of airspace, operating safely and
efficiently alongside manned aircraft. To find
out more about the U-space project and its
current developments, Air Traffic Technology
International spoke to Robin Garrity, a
U-space expert at SJU.

Why is U-space needed?
Drone operations are becoming more
frequent and demand for them is growing,
for leisure and commercial purposes. There
is currently no European regulatory or
technological framework to safely enable
these operations routinely, such as exists for
manned aviation, although EASA is currently
developing one. It would be dangerous to
have unmanned vehicles flying with no such
framework, so U-space is designed to

14

AIR TRAFFIC TECHNOLOGY INTERNATIONAL 2019

support the safe and efficient growth of
this new form of aviation.
The Roadmap builds on the U-space
blueprint, in which the European
Commission set the vision for how we
plan to deal with the challenges of drone
integration. A lot of research has been
undertaken in this area and development
and deployment has been broken down
into four key steps, U1 to U4 (see Levels
of Deployment, page 18). A number of
things have to be considered to enable
the integration of drones into airspace,
including technological, operational,
social and political issues. All these fall
under the U-space umbrella.

What stage is the project at?
The blueprint and the roadmap set the
scene. Under exploratory research, the SJU
is running one project defining the full
concept of operations for U-space, called
Concept of Operation for European UTM
Systems (CORUS), plus eight technology
projects looking at specific areas. They are
due to finish at the end of 2019.
In parallel we are running three very
large-scale demonstration (VLD) projects,
which will fly multiple drones at various
sites around Europe. These are also due to
finish in 2019. We are also about to start a
project looking specifically at geofencing,
and are in the process of awarding a number
of additional demonstration projects

DRONE INTEGRATION
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concentrating on multisource U-space
service provision. In addition to work led
by the SJU, many external organizations
and some States are conducting important
projects that will contribute to the U-space
development. Although it is all still quite
new, there is a lot of activity and things are
moving quickly. We expect U1 and some U2
services to be available by the end of 2019.

What technologies are
being researched?
Many technologies that are currently in use
or becoming available for manned aviation
have the potential to be used by drones.
They include voice radio and datalink
technologies, GPS, transponders and so on.
In addition, geofencing systems are becoming
available and the use of non-aviation
communication technologies is being tested
and demonstrated, such as 3G, 4G and 5G.
For U1 there will be a number of standard
services and technologies that will be
essential for any drone operation. They are
drone registration, identification and static
geofencing services. For example, if someone
goes to an electronics shop and buys a
capable drone, the idea is that if they just
take it out of the box and press ‘go’ it won’t
move until it has been officially registered.
This can be done with something like a sim
card, for example. It uses a GSM network to
get authorization to fly. Then it will check its
geo database to see where it can fly. This is
under line-of-sight flight.
U2 builds on this and will enable drone
operators to plan more by announcing their
flight on a U-space system, accessed by
user-friendly means, such as a cell phone
application. The U-space system could store
information on the user and the drone so
all the user has to do is input their journey
information. This data will then be
transmitted to the service provider who can
authorize flight. It is important to mention
that, at the moment, we don’t really have
fully accredited U-space service providers, or
an organization who can issue authorization,
as this is still under development.

How will geofencing work and
will drones be tracked?
U2 will include static geofencing
information, constantly updated and made
available to the user via a mobile application.
The aim is to make the process simple and
easy to understand. If you asked someone
who didn’t have an aviation background
to go and check NOTAMs, they wouldn’t
have a clue what to do. It is all about
providing an easy-to-use and understand,
yet professional, service.
We are also looking at tracking
capabilities. Who uses the tracking
information and for what purpose is still
under research, as it brings with it all kinds
of quality-of-service requirements around
accuracy and certification. If an operator is

using a low-cost ADS-B system, for example,
it is unlikely to be certified, so you can’t rely
on the data for safety-critical purposes. We
also don’t want to pollute the valuable and
important 1090 MHz spectrum with
unnecessary traffic, so different tracking
technologies are being evaluated. For
example, tracking is likely to be achievable
using GSM networks, which can triangulate
the position of the drone in the same way as
with cell phones.

When do you see large-scale
beyond visual line-of-sight
operations (BVLOS) taking place?
Some countries, such as France, are already
allowing BVLOS flights, but they are under
heavily prescribed rules and subject to prior

A major milestone next year will be
publication of the final version of
the CORUS Concept of Operations
Robin Garrity, U-space expert, SJU
16
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Far left: Test of NASA’s Unmanned Aircraft Systems Traffic
Management (UTM) technical capability Level 2 (TCL2) at
Reno-Stead Airport, Nevada. During the test, five drones
simultaneously crossed paths, separated by altitude. Two
drones flew beyond visual line-of-sight and three flew within
line-of-sight of their operators
Above left: Drone Cohabitation Services operates a
Phantom 3 commercial multirotor unmanned aircraft, one of
11 vehicles in the NASA UTM TCL2 demonstration that will
fly beyond line of sight of the pilot in command in Nevada
Below left: The concept of urban air mobility involves
multiple aircraft safely operating within a city. Yellow circles
are vehicles with passengers; pink circles are vehicles
without passengers

NASA COMPLETES THIRD PHASE OF ITS UTM PROGRAM

In the USA, NASA is working on similar drone
integration program to SJU’s U-space initiative.
The project, called Unmanned Aircraft System
Traffic Management (UTM), aims to create a system
that can integrate drones safely and efficiently into
air traffic already flying in low-altitude airspace.
NASA’s Ames Research Center in California’s
Silicon Valley is heading up the UTM project in a
bid to create a platform for the digital sharing of
every drone users’ planned flight details.
Dr Parimal H Kopardekar, NASA’s senior
technologist for air transportation systems and

principal investigator for the UTM project, explains
more: “The UTM platform enables drone operators
to plan and share their intent digitally and enables
ANSPs to provide real-time constraints and monitor
operations if needed. By enabling digital exchanges
and sharing information about each other’s intent,
the impact on ATC workload is minimized. In the
current ATM system, all changes to trajectory,
such as speed or altitude, have to be approved
by ATC because only ATC has complete access
to information about airspace operations.
“The UTM environment changes that paradigm.
Instead, information on current airspace users is
known to all operators and air navigation service
provider provides constraints, could monitor
airspace operations if and as needed, and
manages deviations, if needed, to ensure the
safety of all users.”
The UTM project is broken down into four
phases called technology capability levels (TCLs),
each with specific goals to help build up the
system as the research progresses. “We have
finished three TCLs and are currently conducting
analysis of TCL3 and working on the definition of
TCL4,” says Kopardekar.
TCL1, which was completed in August 2015,
saw researchers conduct field tests addressing
how drones can be used in agriculture, firefighting
and infrastructure monitoring. This level also looked

at technologies such as geofencing and scheduling
to improve drone flight safety. TCL2, which was
completed in October 2016, focused on monitoring
drones that are flown in sparsely populated areas
where an operator can’t actually see the drones
they’re flying. On-the-fly adjustment technologies
were tested.
“TCL3, which was completed in spring 2018,
focused on testing technologies that will help keep
drones safely spaced,” Kopardekar explains. “It
also tested BVLOS operations, vehicle-to-vehicle
communications, scheduling, conformance
monitoring, as well as altering capabilities. The
tests were carried out over moderately populated
areas. All three TCLs were tested at FAA test sites
in Alaska, Texas, North Dakota, Virginia, Nevada
and New York.”
TCL4, which is scheduled to begin in spring
2019, will build on the results of TCL3 while
exploring how UTM can better support more
populated urban operations. Kopardekar believes
that UTM integration will continue to gather
pace in the coming years, but it is important
for the industry to work together to establish
a standardized approach. “UTM is a very good
example of collaborative innovation where industry,
academia and various government entities have
worked together to address the pressing need,”
Kopardekar concludes.
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Urban air mobility means a safe and efficient system for vehicles, piloted or not, to move passengers and cargo in a city

authorization. Large-scale BVLOS is likely
to happen in U3 and this is when things
become a lot more complicated. I don’t
think it will be until the mid-2020s before
we see such operations. BVLOS is much
easier to enable in segregated airspace
than where you might encounter manned
aviation. At the moment we are working
toward the idea that drone operations will
not be segregated.
For BVLOS it is very likely that some sort
of detect-and-avoid system will be required,
and there are many possible technological
solutions being explored, with no definitive
solution yet available. However, there are a
number of issues that need to be addressed.
How will the autonomous decision-making
system be certified? Can you use it for
separation provision? When you start
insisting on certified avionics on board a
drone, the price goes through the roof and
you could kill the whole business. However,
non-certified systems raise questions around
safety, especially if they are used to avoid
manned aviation. It is a very tricky problem.
Many agencies are looking at this

including, among others, SJU, JARUS,
Eurocontrol and EUROCAE.

Can you tell us more about
the VLD projects?
One of the main VLD projects is called
PODIUM – Proving Operations of Drones
with Initial UTM. This project is led by
Eurocontrol and it has a wide range of
partners. As part of the project, live drone
operations will be demonstrated in three
countries at four sites in a variety of scenarios.
In France, a drone-specific area has been
set up in Bretigny at a former military
airfield, which has its own airspace. This
demonstration will be flying drones there to
test different scenarios for different missions,
all flying in the same airspace at the same
time, with multiple service providers.
The second French demonstration is
taking place outside segregated airspace
near Toulouse. It will see drones operating
BVLOS near and through an airport zone
to test the ability of a UTM system to
communicate and coordinate with ATC.
There is also a demonstration in the

Netherlands at Groningen Airport Eelde,
which will take place at the same time as
manned aviation. The final PODIUM
demonstration is in Odense, Denmark, in
which drones will fly near and over the city.
They will be looking at inspection, delivery,
search and rescue and urban operations.
Another of the VLDs is called Safe Drone.
It is taking place in the Air Traffic Laboratory
for Advanced unmanned Systems (ATLAS)
center in Spain, where there is dedicated
airspace for drone testing. They will be
flying all sorts of combinations, with the
main focus being on drone operations with
general aviation. They will fly light aircraft
and see how GA can use certain systems to
help be aware of and avoid drones. Flights
will begin in 2019.

What does the next year
hold for U-space?
A major milestone next year will be
publication of the final version of the CORUS
Concept of Operations. This will allow all
European stakeholders to work toward the
common implementation of U-space services
and their interface with ATC and manned
aviation. SESAR’s exploratory research
projects will deliver their results, which will
be coordinated with CORUS, and this will
further aid the evolution of drone operations.
And, of course, our demonstration projects
will have conducted important live flying
demonstrations that will greatly add to the
knowledge base and collective experience.
The new version of the European ATM
Masterplan, currently being updated by the
SJU, will also be published, and this will be
the first time that drone operations has been
considered by the masterplan alongside
developments in manned aviation. Outside
the research domain, EASA will continue
its ongoing regulatory activity. By the end
of 2019 we expect U1 services to be
commercially available and operational,
so it will be an exciting year! v

LEVELS OF DEPLOYMENT
The U-space Blueprint proposes the implementation of four sets of services to support the EU
aviation strategy and regulatory framework on drones. They are:
U1: U-space foundation services covering e-registration, e-identification and geofencing.
U2: U-space initial services for drone operations management, including flight planning, flight approval,
tracking, and interfacing with conventional ATC.
U3: U-space advanced services supporting more complex operations in dense areas such as assistance
for conflict detection and automated detect-and-avoid functionalities.
U4: U-space full services, offering very high levels of automation, connectivity and digitization for both
the drone and the U-space system.
Source: SESAR Joint Undertaking
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Important work takes
flight here

Every day, Leidos air traffic management (ATM)
systems help the Federal Aviation Administration
with their important work of managing more
than 43,000 flights and 2.5 million traveling passengers
in the world’s busiest and most complex airspace.
Our international ATM solution – Skyline-X™ – amplifies
best practices established with the FAA and offers global
Air Navigation Service Providers an affordable, and next
generation system that is compliant with ICAO ASBU
and other global standards. Leveraging an open
architecture, Skyline-X™ is highly configurable to meet
unique operational needs and is operational in months.
See why ANSPs from the South Pacific to Europe count on
Skyline-X™ for gate to gate ATM operations.

leidos.com/aviation
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ATC RECRUITMENT

RECRUITMENT

DRIVE

NATS is on a mission to find the next generation of air traffic controllers. Claire Burton,
talent acquisition manager at the company, tells ATTI how
Hazel King

In 2017, over 2.5 million flights in
UK airspace were handled by air
traffic controllers, and that number
is expected to rise to three million flights by
2030. NATS (formerly known as National
Air Traffic Services) Holdings, which is
responsible for 13 airports across the UK, is
investing £1bn (US$1.3bn) in technology to
help it keep the airspace safe, but it needs
more people to operate that technology, now
and in the future.
“We don’t have a controller shortage at
the moment, but the challenge is around
future demand. There is an expected
increase in air traffic through to 2030 and
we need more people to support that,”
explains Claire Burton, talent acquisition
manager at NATS.
The ANSP launched a recruitment drive
over the summer in a bid to capture the
interest of school leavers who have just
received their GCSE and A level exam results
(qualifications received in the UK typically at
16 and 18 years old, respectively). “Research
shows that only 6% of those aged 16-25
have received any advice about careers in
aviation, so it’s important for us to increase
young people’s knowledge of ATC and the
opportunities available,” Burton continues.
“We are focusing on the recruitment
campaign from August, but we actually
take applications year-round. We have been
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constantly recruiting for the past couple of
years and we have a target of 200 controllers
by the end of 2018. Next year, the number
will exceed 200. The campaign is around
showing people what the role of a controller
is, and how they can get involved.
“We’ve chosen to push the recruitment
drive in August so that we can tie it in with
exam results and tap into those youngsters
who might be unsure about what their
future career options are, and to tap into
those people who perhaps don’t want to go
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on to do A levels or go to university, but
have achieved the entry criteria of five
GCSEs grade C or above, and can think
about ATC as a career option.”

Perception and reality
Films and TV shows often show air traffic
control rooms as fast-paced, highly stressful
environments where controllers face
jeopardy at every corner, but that is not
the reality. “If they don’t know about the

ATC RECRUITMENT

“We don’t have a controller
shortage at the moment, but
the challenge is around future
demand. There is an expected
increase in air traffic through
to 2030 and we need more
people to support that”
Claire Burton, talent acquisition manager at NATS
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Clockwise from top left: A control unit at NATS’ Swanwick
facility; many of the air traffic controllers at NATS are women;
NATS employees visit local schools to promote STEM-related
career paths in the aviation industry

role, then people can perceive ATC to be
stressful, with long hours, but that isn’t
really the case. If anything, the hours that
controllers do and the breaks they legally
have to take mean that shifts are short.
“While there is a need for us to select the
candidates that can cope under pressure,
we have the training in place and the calm
working environment so that controllers
don’t feel stressed and can cope with
whatever emergencies may be thrown
at them,” she adds.
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The training for controllers can take up to
three years and candidates are carefully
selected at the beginning of the course to
ensure they are right for the job. There are
two online tests, followed by computer tests
at the NATS Corporate and Technical Centre
(CTC) in Whiteley, Hampshire, and then
face-to-face interviews where candidates are
tested for all the competencies NATS thinks
they need to be a successful trainee. “When
it comes to the training, there are multiple
stages because we need to make sure we’re
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recruiting the right people for this safetycritical role. There will be some people that
won’t make it, but we have a high success
rate,” Burton says.
Once candidates are selected for the
training course, they will spend up to six
months completing the basic training
elements at one of the NATS facilities in
Hampshire, Gloucestershire or Spain.
“The basic training will depend on where
you’re streamed – for example, if you’re an
en-route controller or an area controller,”

ATC RECRUITMENT

Burton explains. “You then go on to
do advanced on-the-job training, and
then you’ll be placed at one of NATS’
locations. It can take up to three years to
qualify, which is the same of time you’d
spend doing a university course – but
you get paid.”

Raising awareness
Alongside the recruitment drive and
training program, NATS also has an
Early Careers scheme that offers three
routes to employment – an engineering
apprenticeship for school leavers, a directentry university graduate program, and an
industrial placements route that is offered
to second-year university students.

FEMALE RECRUITS
NATS opened its doors to a potential next generation of female engineers on July 26 with its Bring
Your Daughter to Work Day, which saw around 40 students aged 13-18 get the chance to meet ATC
engineers and enjoy a day of interactive talks, tours and activities aimed at helping them discover more
about a possible career in engineering.
Employees from two of NATS sites (Whiteley and Swanwick, both in Hampshire, UK) were able to
invite either a daughter, female family member or friend to work for the day – and many took advantage
of the event to do just that.
Katie Foster, head of People Services for NATS, comments, “After the great success of this event last
year, we were really excited to do it again. It’s important for young girls and women to feel confident
taking up a career in science, technology, engineering and math-related industries – and this event is
our way of helping them do that.
“By inspiring and engaging with them from a young age, we hope NATS can encourage them to think
more about their career options and the opportunities available to them,” she adds.
NATS’ Prestwick, Scotland, center will be hosting its own Bring Your Daughter to Work Day on
October 10, 2018.
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Left: A calm and organized working environment for air
traffic controllers in Swanwick
Above: The use of gaming technology attracts a younger
generation to try their hand at air traffic control

“We also have options for analytics posts
as well as corporate careers such as HR,”
comments Burton. “We take on average
30 or 40 placements each year and it has
been very successful. We now have people
in senior roles or heads of departments
who have come through those routes, so
it definitely works. And we tend to get a
better level of diversity with our Early
Careers scheme, especially in terms of
recruiting women.”
As part of its Early Careers scheme,
NATS runs several projects aimed at raising
awareness of STEM-related career paths in
the aviation industry, such as its Bring Your
Daughter to Work Day, held on July 26 (see
Female Recruits on page 23). “It’s the second
year we’ve done this, and it’s been a great
success,” says Burton.
“We also run work experience sessions
during the summer for school children. We
have a very passionate community among
our controllers and they love to talk about

their jobs, so we have a lot of local managers
at airports, as well as our NATS sites in the
UK, who will go out and present to schools
and talk about ATC in NATS as a career.”
The company attends multiple events
throughout the year, such as the Big Bang
STEM event in Crawley, West Sussex, and
the Royal International Air Tattoo in
Gloucestershire, and also partners with
universities such as Portsmouth to raise
awareness of a career in aviation.
“We’ve done a lot when it comes to social
media advertising and online job board
advertising, but I think that reaches a
saturation point and actually people want to
come and talk to us face-to-face to find out
about the role. We’re always looking for
more ways to get out there and get in front
of potential controllers,” Burton enthuses.

Embracing new technology
Ever-evolving technology in the aviation
industry seeks to increase efficiencies and

CHARITABLE DONATION
In addition to working with schools, colleges and universities, NATS also supports a number of charities,
including the Jon Egging Trust (JET). JET was set up in memory of Red Arrows pilot Jon Egging, who
tragically lost his life while performing at the Bournemouth Air Festival in 2011. NATS is now working
with the charity to support children in Hampshire with their future careers.
As part of the partnership, NATS hosted a special event at its control center in Swanwick in July.
Twelve children from Brune Park School in Gosport were invited as part of JET’s Inspirational Outreach
program, which aims to help young people develop teamwork, leadership and employability skills by
linking them with inspirational people and environments connected to aviation, science and engineering.
The event consisted of a day of aviation-themed activities and games. NATS safety specialist Martin
Smith, and JET’s area director south, Allie Hack, were on hand to offer support during the day. Smith
comments, “I am so pleased that NATS is working with the trust to help it expand. Our involvement
will include offering mentoring and an insight into the world of ATC, looking at communication skills,
teamwork and leadership.”
Since JET launched in 2011, more than 10,000 young people have passed through the trust’s two
programs – Inspirational Outreach and Blue Skies. As well as hosting the Inspirational Outreach day,
NATS will support JET by hosting various mentoring sessions, involving children in industry events and
fundraising for the trust.
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improve safety, but there is also technology
outside the industry that could benefit
the younger generation of controllers –
gaming technology. “We do see a link
between those who enjoy and are good at
video gaming and those who might make it
onto the training program. There are some
skills that you may learn through gaming
that might be useful for ATC, such as quick
decision making and multitasking,” Burton
explains. NATS has even gone as far as
developing a series of mini-games for its
website that test a range of the basic
cognitive skills required by controllers.
Although NATS doesn’t actually use
gaming technology directly in its training
programs, Burton thinks it could be
beneficial in the recruitment drive: “I think
there is good possibility that we’ll employ
gaming technology more in the future.
We are looking to encourage the younger
generation, who are more comfortable
with that technology, so I think it’s a tool
we could use to our advantage,” she says.
Ultimately, the best way to encourage
more people into ATC operations is by
increasing the flow of information into the
public sector, according to Burton. “It is
really important to keep talking to young
people about the opportunities available
to them,” she says. “It’s also important to
engage with the current workforce to make
sure they are sharing their passion with
their local community. And we need to
make sure the information is easy to access
– a clear website that gives potential
applicants the information they need, and
contacts they can talk to about the roles
available, is essential.
“ATC is a great industry and if anyone is
considering it as a career, I’d encourage them
to go ahead and apply, because you won’t
know if you have the relevant attributes until
you try. What have you got to lose?” v

THE
CLEAREST
POSSIBLE
VIEW
An ever-broader range of advanced
ATC solutions, based on years of
experience and expertise
NOW IN

4K

MDP-471

A combination of high brightness, contrast,
a wide viewing angle and noiseless design.
This is since two decades the de-facto industry
standard, already in it’s 4th generation:
the 28” Codis™ 2Kx2K Main Radar Display
(MDP-471/4).

www.esterline.com

MDP-843

Controllers looking for the comfort of
one large, single screen choose the new 43”
Codis MDP-843 display. Integrating an
UHD LCD module into an ATC-grade display,
the MDP-843 offers the clearest possible
view.

TCD-361

The 24” Codis TCD-361/2 TS display was
speciﬁcally designed for ATC tower operators.
operators
It bundles outstanding image quality with
optimal user comfort.
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TIME TO

TALK
The development of space-based air traffic surveillance
technology will revolutionize the way aircraft, ANSPs and
airports communicate with each other
Keri Allan
Around 70% of the world has
either no or limited air traffic
surveillance (ATS) coverage.
The solution may lie with space-based
ADS-B, which according to its developers
will provide 100% global coverage,
allowing air traffic controllers to see an
aircraft’s precise position in real time
whether they’re over an ocean, a desert
or a polar region.
ADS-B is an onboard aircraft system
that transmits data, including its location
and speed, to ANSPs via a network of
ground-based receivers. With space-based
ADS-B, the difference is that these signals
are sent via a satellite constellation.
Space-based ADS-B delivery is being
led by Aireon, a joint venture between

Iridium Communications and ANSPs
such as NAV Canada, ENAV of Italy and
Naviair of Denmark, with support from
authorities including the Irish Aviation
Authority (IAA) and the FAA.
“Space-based ADS-B extends the same
ADS-B technology currently received on
ground receivers to space,” says Cyriel
Kronenburg, vice president of aviation
services, Aireon. “Aireon’s payloads,
hosted on the new Iridium NEXT low
Earth orbit [LEO] satellite constellation,
will receive aircraft ADS-B messages with
a high level of precision and security and
relay them to controllers in real time.
There are 66 Iridium NEXT satellites,
with significant overlap and redundancy
built into the system.”

AIR TRAFFIC TECHNOLOGY INTERNATIONAL 2019

27.

SPACE-BASED ADS-B

In addition to the 66 operational satellites,
another nine will be in place as orbiting
spares, with an extra six for ground spares.
“Iridium NEXT’s low-latency, uniquely
cross-linked LEO satellites make it well
suited to meet the high reliability and
performance demands of global ATS,”
continues Kronenburg. “The LEO satellites
will orbit 485 miles [780km] above the earth
and each satellite will be linked to four
others, creating a dynamic network to
ensure continuous availability, everywhere
on the planet.
“It’s the only satellite constellation with
the ability and reach to enable global ATS.
This is all due to its orbital configuration,
which provides complete global coverage,
including oceanic and polar regions, without
the need for ground stations. The LEO
altitude allows the aircraft signals to be
received in space using existing ADS-B
avionics in aircraft. The intersatellite
communications links will enable real-time
delivery information to ATC to support
aircraft separation services. No other system,
existing or planned, will enable the delivery
of ATS on a global scale.”
Frank Zeppenfedlt, a system engineer
in the Future Projects group of ESA
Telecommunications, notes the parallel
between the development of space-based
ADS-B and what has already happened in
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ADS-B COMPETITION
Aireon is the only company deploying an ATS
capability from space and is therefore leading
the way in this sector. However, there are
other companies interested in space-based
ADS-B and in harnessing the data gathered
to develop solutions for the ATM market.
“Only one constellation of space-based
ADS-B satellites is currently operational. There
are other companies looking into this, but
Aireon is one step ahead of the competition
at the moment,” says Ivan Baruta, principal
consultant at Helios.
“We know of a consortium of Thales Alenia
Space Germany, DLR, SES Techcom and
Airbus DS. There is also a company called
GomSpace, but its current technological
solution is not suitable for providing ATS.
“Another potential competitor to Aireon
is Globalstar, which partnered with ADS-B
Technologies. A new entrant, Spire Global,
is currently aiming to meet only ICAO’s
tracking requirements, not the ATS minima.
Therefore we may say that space-based
ADS-B technology and service is currently
in its initial operational stage.”

the shipping industry. “Terrestrial systems
could only monitor vessels close to the coast,
so didn’t allow proper vessel traffic
management,” he says. “Therefore maritime
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space-based monitoring systems were
developed and are now operational. A few
years later and it’s a similar story for ATM.”
Some people in the aviation industry
claim that space-based ADS-B is nothing
revolutionary, and is actually an already
obsolete technology compared with satellite
datalink and its potential applications.
However, Ivan Baruta, principal consultant
at Helios, thinks otherwise: “While I agree
that technology-wise space-based ADS-B is
by no means revolutionary, the application
of this technology to enable surveillance of
aircraft from the space – with the potential
to end ANSPs’ dependency on terrestrial
nationally deployed infrastructure – is
indeed innovative,” he argues.
In the short-term, space-based ADS-B
cannot be the only form of aircraft
surveillance as it relies on onboard
equipment, which many aircraft currently
do not have. However, with the FAA and
the European Aviation Safety Agency (EASA)
requiring aircraft flying in designated
controlled airspaces across Europe and the
USA to be equipped with ADS-B technology
by January 1, 2020, moving to space-based
ADS-B is becoming a viable option.
“An important aspect of this transition is
that many ICAO member states, ones that
are still in the process of developing or
upgrading their core air navigation
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capabilities, now have the option to leapfrog
current and legacy surveillance technologies,
moving direct to a space-based ADS-B
capability should the cost/benefits prove
attractive,” says Mike Boyd, airspace
management and optimization technical
officer in ICAO’s Air Navigation Bureau.

Testing and validation
As with any new technology, Aireon is
working to test its offering, validating it
against known standards and ensuring
safety cases are completed before the start
of operational use. Testing and validating
data have been taking place since January
2017, following an extensive test campaign
involving ground reference transmitters,
comparative analysis, modeling, integration
testing and disaster recovery testing.
Aireon has also partnered with
organizations including the IAA and

Top: Each satellite is linked to four others to ensure
continuous availability across the globe
Left: Aircraft ADS-B messages are received by the
satellite and relayed to controllers in real time
Above: The Iridium NEXT low-earth orbit satellite
constellation

NAV Canada to perform multiple flight tests
to validate the effectiveness of the system.
For example, the IAA installed an Aireon
space-based ADS-B validation platform at its
contingency en-route center in Ballygirreen,
County Clare, Ireland.
“Live Aireon and IAA radar data is
currently being distributed, tracked and
recorded on this validation platform, with a
view to measuring the improved surveillance
performance of the aircraft tracks delivered
to our ATC display screens,” says Philip
Hughes, director of commercial technology
and training at the IAA. “This evaluation
will continue throughout 2018 while the
constellation is being launched, leading to
the operational introduction of Aireon data
augmenting radar data in Q1 2019.
“IAA will also continue to evaluate Aireon
data while the commercial aircraft fleet
evolves to full ADS-B equipage, after which

“If flights need to deviate we will be
in a much better position to provide
clearance to help them”
Ben Girard, VP, operational support, NAV Canada
AIR TRAFFIC TECHNOLOGY INTERNATIONAL 2019
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Left: The Iridium NEXT
low-earth orbit satellite

time Aireon data can be used as an alternative
to a redundant layer of radar coverage.”
The FAA has also been involved in the
testing of the technology, conducting
engineering, security and operational
analysis as well as safety case work. This
included conducting pre-operational
assessments of space-based ADS-B data
at its technical center in New Jersey to
evaluate technical performance.
“With safety our utmost concern, we
evaluate each technology using stringent
procedures. A number of technical,
operational, and safety issues must be
considered as space-based ADS-B technology
evolves,” an FAA spokesperson explains.
“We are exploring technology-proving
activities that will advance the use of spacebased ADS-B, in strong partnership with the
airline stakeholders, and are in the process
of actively defining certain collaborative
pilot activities to explore enhanced safety
and efficiency.”
Prior to being operational, Aireon will also
perform full-scale final certification tests,

which will be closely monitored by
regulators and EASA.

Space-based ADS-B benefits
Space-based ADS-B is set to offer the
aviation sector many benefits, but of course
the most obvious revolves around safety.
There will no longer be blind spots in flight
information regions, so aircraft equipped
with ADS-B can be monitored in real time
no matter where they are, with position
reports updated every 8 to 15 seconds.
“The safety benefits are the most
significant,” says Ben Girard, VP, operational
support, NAV Canada. “Surveillance means
we have accurate position data and can see
in real time if a flight deviates from its flight
path. We have very sophisticated safety nets
that use ATS data to provide alerts and
warnings to controllers so that they can
prevent the unexpected from becoming an
unsafe situation. If flights need to deviate,
we will be in a much better position to
provide clearance to help them, rather than
pilots having to execute contingency

REGULATORY SUPPORT
Some experts in the sector believe that the one thing that may slow down mainstream adoption
of space-based ADS-B by the aviation industry is if it takes time for regulatory bodies to trust the
technology. However, with many ANSPs already on board and understanding the benefits of spacebased ADS-B, this may not take as long as some think. Already several organizations have published
documents or publicly spoken about supporting its implementation.
For example, the conclusion of the CANSO report entitled ANSP Guidelines for Implementing ATS
Surveillance Services Using Space-Based ADS-B stated, “Space-based ADS-B will support seamless
ATS, which would enable more seamless and interoperable operations between continental and oceanic
regions, increasing safety, efficiency and predictability for aircraft operators and ANSPs.”
In addition, at the opening of CANSO’s Sixth World ATM Congress in Madrid in March 2018,
ICAO council president Dr Olumuyiwa Benard Aliu stated, “Space-based ADS-B holds the promise of
eradicating nearly all surveillance transitions by serving as a truly global surveillance solution. It will
largely redefine the way modern ATM functions, and deliver associated efficiency and emissionsreduction advantages.”
Furthermore, several regulatory authorities have also been actively involved in supporting the
development of the technology. “We believe that space-based ADS-B holds promise as a global
surveillance capability,” enthuses an FAA spokesperson.
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maneuvers on their own. And in the event of
a tragedy, we will have the best data possible
to help search and rescue services through
Aireon ALERTS, which will provide position
and track data free of charge to help search
and rescue organizations, operators and
other ANSPs locate lost aircraft.”
“Space-based ADS-B should bring more
flexibility in routings and altitudes,” notes
Baruta. “As a result, the technology is
expected to provide significant fuel and
greenhouse gas savings by eliminating
inﬂexible and inefficient routings that are
currently in place due to the lack of realtime surveillance coverage and the large
separation minima consequently applied.”
NAV Canada, for example, has cited
annual fuel savings for the North Atlantic of
US$100m (£78m). Furthermore, thanks to
space-based ADS-B’s ability to reduce aircraft
separation minima, it is able to increase air
traffic capacity, which will help the industry
deal with the 7.2 billion air passengers IATA
forecasts will travel in 2035.
The Iridium NEXT constellation will be
fully deployed by the end of this year, with
surveillance data available from that point
onward. Operational deployment will begin
domestically with NAV Canada in the
Edmonton and Gander FIRs, with trials in
oceanic airspace over the North Atlantic
beginning in early 2019 with NAV Canada
and NATS. Many experts believe it is likely
to be used by the majority of ANSPs in the
next few years. It is also likely that users will
be able to make the most of the data
captured through analytic features designed
to support other ATFM services.
“Global, continuous and harmonized data
will mean availability of this information for
insight, aircraft tracking and analysis and
safety applications,” comments Kronenburg.
“Aireon is already partnering with industry
leaders to develop capabilities that will
introduce new insights by using data that
was previously unavailable.” v

YOU HAVE TO KNOW EVERYTHING ABOUT RADAR
TO KNOW ANYTHING ABOUT RADOMES.

L3 ESSCO: YOUR TRUSTED LEADER IN RADOMES SINCE 1961
L3 ESSCO radomes are engineered to ensure accurate ATC and meteorological radar performance
with high transmission efficiency and all-weather protection. Highly durable, our radomes have
a long service life, which contributes to low-cost operations and maintenance for the antenna
systems. Air traffic safety is your priority; your success is our priority. L3T.com/ESSCO
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INNOVATION LAB

BRIGHT IDEAS
Leading experts from MITRE explain how the company’s IDEA Lab is helping
to test and implement advanced technologies in the aviation industry
Hazel King

Digital Copilot aims to
improve the safety of
single-pilot flights
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Launched in 1958 as a private,
not-for-profit company to provide
engineering and technical guidance
for the US government, MITRE supports
federally funded research and development
centers (FFRDCs) to advance the use of
technology in various industries in the USA
and globally. One of those industries is
aviation, and the company has been running
the Center for Advanced Aviation System
Development (CAASD) FFRDC since 1990.
As part of CAASD, MITRE launched
the Integrated Demonstration and
Experimentation for Aeronautics (IDEA)
Lab in 1992, which is used to explore new
technology, procedures and ideas designed
to improve the efficiency and safety of the
US National Airspace System (NAS) without
interrupting live operations.

“The IDEA Lab was created in response
to a need to provide an experimentation
platform to answer the questions and
challenges the FAA was facing in terms of
testing and implementing new technology,”
says Matthew Pollack, co-department head of
Aviation Human-Centered Experimentation
and Training at MITRE. “We recognized that
there was a lot of experimentation being
done by different industry components but
there was a lack of coherent vision overall.
There were multiple labs, each responsible
for different research areas, so we integrated
those labs into a single larger, more
seamlessly integrated, unit – the IDEA Lab.”
The IDEA Lab facilitates rapid testing and
prototyping of aviation technologies and
includes simulation areas for all aspects of
the air traffic system, from a control tower

and ATC workstations to two Boeing 777
flight deck simulators and a general aviation
aircraft flight deck simulator. “We have 30
ATC workstations and three traffic
management areas,” says Paul MacWilliams,
department head of Aviation HumanCentered Experimentation and Training at
MITRE. “We have a dedicated room for our
simulation pilots and an area where we work
on training modernization, so we don’t just
look at the technology but also how it would
be transitioned operationally, and some of
the challenges that are involved there. We
o
have an ATC tower simulator with a 220
visual system that includes representation
of automation systems.”
The IDEA Lab also has some operational
capabilities that are the same as those used in
the field, and some of the systems are also
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WHAT IS MITRE?
MITRE is a not-for-profit organization that
operates research and development centers
sponsored by the US government. The company
operates seven federally funded research and
development centers (FFRDCs) that assist the
government with scientific research and analysis,
development and acquisition, and systems
engineering and integration. The FFRDCs are:
• National Security Engineering Center,
•C
 enter for Advanced Aviation System
Development,
• Center for Enterprise Modernization,
•H
 omeland Security Systems Engineering and
Development Institute,
• J udiciary Engineering and Modernization Center,
• CMS Alliance to Modernize Healthcare, and
• National Cybersecurity FFRDC
MITRE also has an independent research
program that explores new and expanded uses
of technologies to solve its sponsors’ problems.

portable, so they can be taken to ATC
facilities and evaluations can be done
on-site. “We can connect to other
laboratories as well, whether they are FAA,
industry, NASA or academia, and a lot of
our capabilities are built to be extendable
beyond aviation and are used by other
MITRE-run FFRDCs,” MacWilliams says.

Pilot safety
CAASD is run in partnership with the FAA,
and the aviation authority brings ideas and

challenges to the IDEA Lab to be tested.
“We work very collaboratively with the
FAA to define and prioritize our work
program,” comments MacWilliams. “There’s
a Congressional line item that provides a
base work program for CAASD specifically
to help the FAA, and we also do industrial
ad hoc tasks when needed. We are very
much in tune with the FAA and its
requirements, and the majority of the work
we do inside our laboratory is directed by
the FAA, but collaboratively defined.”

CAASD’S CONTRIBUTIONS TO AVIATION
• Creating the logic for the Traffic Alert and
Collision Avoidance System (TCAS) – one of the
most important safety systems in aviation. TCAS
is now the world-standard system for collision
avoidance on commercial aircraft.
• Building the prototype of the User Request
Evaluation Tool (URET). This nationally deployed
tool enables controllers to detect and resolve
potential conflicts among aircraft in en-route
airspace.
• Engineering Automatic Dependent SurveillanceBroadcast, or ADS-B, which enabled the shift
from a radar-based surveillance system to one
where aircraft transmit their locations, altitudes
and speeds not only to ATC centers but also
direct to nearby pilots. ADS-B is expected
to provide substantial efficiency gains while
also reducing infrastructure costs in the years
ahead.
• Inventing the Universal Access Transceiver (UAT)
Beacon Radio, a lightweight and cost-effective
means for small aircraft and unmanned aircraft
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systems to use ADS-B technology to obtain
greater situation awareness and alert other
airspace users of their presence.
• Improving airspace use throughout the USA
with the development of airspace redesign
processes and the TARGETS tool, which is now
the FAA-approved tool for the development
of performance-based navigation (PBN)
procedures. PBN allows equipped aircraft to
fly more efficiently to and from airports, saving
time and fuel.
• Partnering with government and the aviation
industry to create the Aviation Safety
Information Analysis and Sharing (ASIAS)
initiative, a program in which US airlines,
aircraft manufacturers and government
entities share and analyze their safety data to
proactively identify and address safety issues.
• Developing the Arrival Departure Window
capability, which provides controllers with a
visualization tool to help them maintain safe
distances between aircraft in the terminal area.
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That work includes a number of innovative
programs that are currently being tested or
have been implemented in the US and
globally, such as Digital Copilot, the User
Request Evaluation Tool (URET) and the
Converging Runway Display Aid.
“Digital Copilot is the application of
cognitive assistance technologies to light
aircraft flight decks – typically those flown
by single pilots,” explains Pollack. “It’s the
idea of bringing some of the safety you get
from a two-pilot crew to general aviation
[GA] flight decks that have solo pilots.”
MITRE engineers designed Digital Copilot
to support GA pilots throughout the flight
process, from preflight to landing, and to
act in a similar way to a human co-pilot. It
responds to spoken commands, looks up
information and announces it audibly. It can
also intuitively determine what the pilot is
trying to do, and issue notifications, alerts
and updates as needed. For instance, before
beginning a flight, pilots can tell Digital
Copilot what runway they’ve been assigned,
and if they taxi to a different runway the
system can issue an alert.
“We are in the process of transferring the
technology to the industry and we already
have a couple of industry partners, plus
others that are interested in taking the
technology and incorporating it into their
products,” Pollack says. According to
Pollack, the technology has received very
positive feedback from the GA industry, with
everyone agreeing that the Digital Copilot
“would certainly have a positive impact on
the safety of GA operations”.

INNOVATION LAB

This page: One of two
aircraft cockpit simulators
used in the IDEA Lab
Opposite: MITRE’s ATC
tower simulator
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Above: MITRE runs experiments
in partnership with the FAA to
support the modernization of
air traffic management
Left: Workstations can be
arranged to replicate an ATC
tower working environment

Other GA projects include two mobilebased technologies – one that will allow
smaller operators to receive their instrument
clearance via a mobile device, and one that
will enable smaller operators to inform a
surface scheduling tool of their departure
readiness using a mobile device. “The first
technology will free up some frequency
congestion and reducing transcription error,
allowing the flight deck to receive their
clearance directly from the air traffic
automation systems,” says Pollack. “The
second should improve ability of surface
scheduling tools to make accurate and
reliable schedules.”

Trajectory-based operations
Alongside GA solutions, MITRE is also
developing solutions around trajectorybased operations (TBO) as part of the FAA’s

bid to encourage the ATC industry to adopt
the use of time-based management (TBM).
According to MITRE, TBM improves the
flow of aircraft within congested airspace by
enabling controllers to manage traffic based
on time rather than distance, to achieve more
efficient aircraft spacing and sequencing.
MacWilliams explains, “We’re doing quite
a bit of research into TBO to help mature
key ground and flight deck capabilities and
procedures, things like time of arrival
control, advisories for en-route controllers,
resilience to disruption, validating
operational integration and proposing risk
mitigations for the deployment of TBO. We
also use the IDEA Lab to demonstrate to
stakeholders how TBO capabilities are going
to be used in an integrated way across
domains. There is a wide range of
capabilities and a lot of different

understandings of what TBO is across
various stakeholders, so the lab is a fantastic
way to bring everyone together to get them
on a similar understanding of what these
future capabilities look like and what they’re
going to provide in terms of benefits.”
Implementing TBM with performancebased navigation (PBN) and improved
strategic planning is part of the FAA’s
NextGen plan for TBO, and MITRE is
helping inform the FAA about what
integrated TBM should look like. “We’re
exploring which TBM tools should be used
and the PBN procedures they should lie on
top of – asking how they work in conjunction
with each other and how best to adapt and
optimize the automation procedures to
sustain TBM operations,” MacWilliams adds.

Future operations
The next few years for MITRE IDEA Lab
operations look set to be spent further
developing TBO and moving toward
successful deployment of initial operations,
in line with the FAA’s 2025 TBO vision (see
2025 vision, below). “There are still a number
of challenges there,” explains MacWilliams,
“such as validating that the enabling systems
are going to work as intended, and the
cultural changes required for successful
TBO implementation. We need to look
at how we’re going to train the workforce
on those new capabilities and goals while
maintaining proficiency in their conventional
techniques, and continuing to resolve
operational integration gaps.”
Pollack adds, “I think we’ll also continue
to focus in a similar fashion on successful
implementation of technologies that help
increase the efficiency of operations on the
flight deck, for both airlines and light GA
aircraft, and I think we’ll increase our focus
on the successful integration of commercial
space-based operations into the US national
ATC system.” v

2025 VISION (extracted from the FAA’s Vision for Trajectory Based Operations, executive summary document)
The FAA’s NextGen program is transitioning the
USA’s National Airspace System to trajectorybased operations (TBO) to make flight operations
more efficient and predictable, while maintaining
operational flexibility. TBO is an ATM method for
strategically planning, managing and optimizing
flights throughout the operation by using timebased management, information exchange
between air and ground systems, and aircraft’s
ability to fly precise paths in time and space.
TBO leverages significant NextGen investments
already made in performance-based navigation
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(PBN), surveillance, communications and
automation systems for decision support, flight
data management, and information sharing. The
vision for TBO in 2025 will be accomplished
through improved ATM strategic planning initiatives
along with the predominant use of time-based
management (TBM) using precise and repeatable
paths defined by PBN procedures and routings.
For TBO to be implemented in 2025, improved
data sets and greater collaboration between the
FAA and its customers is needed. TBO in 2025 also
depends on providing controllers, traffic managers
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and airspace users with the necessary decision
support tools to provide efficient flows that meet
that schedule and the ability to adapt to changing
operational conditions. It also requires that aircraft
be appropriately equipped with the navigation and
communication capabilities needed to achieve the
full benefits of TBO.
The application of TBO will be scaled
appropriately to satisfy operational conditions and
operational transition to the 2025 TBO vision will
be evolutionary, building on PBN infrastructure and
TBM-enabling technologies.

Advanced airspace and airport modeling software added to
Transoft Solutions’ growing portfolio of aviation solutions.

a Transoft Solutions company
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debug simulations, in order to achieve faster results and better cost efficiencies. With its
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UNMANNED AERIAL VEHICLES

OPEN AIRSPACE
Boosting the economic potential of the drone market requires the safe integration of drones
into airspace. Integrating UTM platforms with ATM systems is the solution
Patricia Hervías Vallejo, U-space & UTM engineering manager, Indra

Unmanned aerial vehicle (UAV)
market forecasts show high growth
both in traffic and in economic
impact of commercial drones. According to
the European Drones Outlook Study (SESAR
Joint Undertaking, 2016), in 2035 there
will be 400,000 professional drones in
Europe, with a total annual market value
of over €10bn (US$11.7bn). The situation
in the rest of the world is similar; according
to the FAA, there will be 450,000 drones
in the USA in 2022. The number of leisure
or hobbyist drones by that time will be
even higher; the FAA projects the small
model hobbyist drone fleet to more than
double from an estimated 1.1 million
vehicles in 2017 to 2.4 million units by
2022 in the USA.
Currently, this development of the market
is constrained by a lack of standards and
rules. To develop the economic potential of
the drone market, it is necessary to establish
the appropriate regulations, which will allow
a safe integration of drones into airspace. In
terms of regulations, the increase in traffic
will also require specific drone traffic control
systems, known as unmanned traffic
management (UTM) systems and their
integration with conventional ATM systems.
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To solve these issues, several organizations
around the world are defining the UTM
systems, setting the basis for a safe operation
of drones in populated areas. In the USA,
NASA is conducting several research and test
projects and the FAA has recently published
the UTM Concept of Operations document,
defining the UTM ecosystem in the USA.
Additionally, the FAA has also launched the
Low Altitude Authorization and Notification
Capability program, which provides access
to controlled airspace near airports through
near-real-time processing of airspace
authorizations below approved altitudes
in controlled airspace.
In Europe, SESAR Joint Undertaking
(under the appointment of the European
Commission) is taking the leading role in
defining U-space. U-space comprises a
gradual deployment of services for drones
traffic management, split into four stages
(U1, U2, U3 and U4). U1 is due to be
implemented in 2019. It includes a set
of foundation services (e-registration,
e-identification and geofencing). The
second phase (U2) will deploy a more
complete set of initial services in 2021,
including a procedural interface with ATM
systems. The complete integration between
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ATM and UTM systems is planned for the
U3/U4 period, in 2025. These services will
progressively enable more complex safe
drone operations at very low-level flight.

Disruptive technology
Urban areas, especially big cities, are critical
to the drone business due to the high
potential to generate value. They also pose
technical challenges to companies such as
Indra, which is designing UTM platforms
that are seamlessly integrated with its
current ATM systems. Different operations,
such as delivery, air taxis and emergency
management will take place in these areas.
The big issue faced here is the proximity of
one or several major airports to these zones.
Currently, the regulations in most
countries forbid drone flight in the area
of influence of the airport. Figure 1 shows
the current area reserved around the airports
in two major cities (Madrid and Barcelona).
As seen in the figure, today none of the
aforementioned drone operations are
allowed in the cities without specific
authorization, restraining market growth.
Such operations close to the airport are
forbidden for safety reasons, to avoid
dangerous incidents between manned
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Figure 1: Madrid municipalities and Barcelona regions under airport CTR and population density

and unmanned aircraft. The number of
safety incident reports involving drones
coming into close proximity with manned
aircraft in the vicinity of airports has
dramatically increased in recent years. For
example, Dubai Airport has already been
closed four times due to drone incursions.
The absence of any information for drone
flights leaves the controllers in the tower
with no choice but to divert traffic, resulting
in large economic losses. For example,
according to Emirates Authority for
Standardization and Metrology, the losses
for a one-minute closure of an airport
due to unauthorized drone activity is
AED350,000 (US$95,000).

System integration
Therefore, the main priority will be to
protect the airspace around airports from
disruptive drone incursions, while allowing
the development of a market of drone
operations within the airports’ vicinity. The
first ATC dependences to be affected and
therefore integrated with drones and UTM
information could be the aerodrome towers.
In addition, the aeronautical information
management systems have to be updated to

allow new services and additional sets of
information useful for drones (with much
higher detail).
With the further development of the
drones and with the use of high-altitude
long endurance and medium-altitude long
endurance UAVs, the integration between
approach and en route control centers will
be critical. To boost the economic potential
and to allow these operations in a safe
manner, the seamless integration between
ATM systems and UTM systems, as well as
new procedures for the safe integration of
these drones in the controlled airspace, is
of the utmost importance.
In ATM systems, safety and security are
the main priorities. Protecting the systems
from unauthorized accesses, bugs and
human errors is of enormous importance. In
this context, while Europe and the USA are
promoting a federation of UTM services
providers, it is unreasonable to have several
actors connected to the ATM system.
In this sense, the FAA in its latest version
of the Concept of Operations has proposed
the connection of the UTM systems to the
ATM system through the flight information
management system (FIMS). The FIMS

supports information exchanges and
protocols between operators and the
ATM system. In Europe, the SESAR Joint
Undertaking in the Concept of Operation
for European UTM Systems (CORUS)
project published a first draft of the
U-space Concept of Operations in June
2018, where it describes which services
should be centralized.
Indra proposes an integration between
ATM and UTM deployed in phases, starting
from only sharing essential information
(when the traffic is limited) and gradually
introducing all the information available, to
provide a complete situational awareness.
Further investigations and validation
processes need to be conducted, to
determine the best way to present all this
new information in the control centers.
To sum up, the drone market has high
economic potential that needs to be
promoted by allowing drone operations in
high added-value airspace. To achieve that,
it is not only necessary to develop UTM
systems but also to integrate them seamlessly
with the current ATM systems, especially in
the proximity of airports, giving controllers
a complete picture of the airspace. v
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HIGH-PERFORMANCE SHIELD
A ground-based radome is a critical piece of technology for
supporting air traffic control systems
Joseph Alvite, director, international business development, L3 ESSCO

For centuries, the shield has
protected mission resources,
providing a high level of safety and
security. Today, radomes have a similar role
in protecting radar and communication
systems from extreme weather conditions
and external dangers. Radomes are also
engineered, integrated solutions that provide
high-performance electromagnetic (EM)
properties and low life-cycle costs for air
traffic control and weather radar systems.
Air surveillance and weather radars are
vital to the safety of global air traffic. The
long-term reliability and high availability of
these radars necessary for air traffic control
can be greatly enhanced with a properly
selected radome. The primary duty of
radomes, of course, is to shield the radar
antennas from destructive and extreme
weather events, while providing low radio
frequency (RF) transmit and receiving signal

loss with absolutely no artifacts. The
second most important duty is reducing
the lifetime costs of both the radar antenna
and radome system. The main benefits
of radomes are shown below.
Air traffic control radomes are not
just for extreme weather environments.
There are many locations with moderate
weather conditions where radars have
been able to experience these radome
benefits, resulting in high performance
at low lifetime costs. Weather radars will
experience similar benefits.

The perfect radome shield
The ultra-important mission of radars is
to ensure the safety of flight through all
phases – taxi, take-off, en route and
landing. To support these phases,
the perfect radome must be a highly
engineered solution. The most widely

RADOME BENEFITS
The major benefits of high-performance radomes for air traffic control radar systems are:
Accurate contact resolution in extreme winds, rain and temperatures
• Low RF transmission losses
• Low scattering and reflection of signals
• Uniform rotation of antenna by eliminating wind loads
• Increased beam pointing accuracy
Low lifetime costs of the radar
• Radar design allows for much less rugged motors and components
• Longer life of motors, electronics and gears
• Rigid radomes are passive: no blowers or power needed
Shields radar against windblown hazards
• Structurally strong to prevent objects damaging antenna
• Multiple panel design limits damage propagation to panel and not radome
High reliability and availability of radar systems
• All weather access for rapid repairs – minimizes downtime
• All weather access for preventive maintenance
• Minimizes corrosion and dirt impact
Provides high level of physical security
• Access to radar controlled and limited
• A must for remote or unmanned radar locations
• Can incorporate remote monitoring capability for added security
Fort Lauderdale, Florida, USA
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produced radome type for the ATC market
is the Sandwich Composite Core.
The composite radome is designed
specifically to minimize transmission,
reflection and absorption losses in
multipanel radome geometries. The panelto-panel seams of multipanel designs are the
largest contributor to RF losses in a radome.
The best-performing radomes are tuned at
the panel seams of the radome to reduce
the scattering effects.
These flanges can then be custom-tuned
to the radar’s frequencies in the L-, S-, Cand X-band. Even the design of the joints
is important. A flat, conformal joint design
ensures the quality of the tuning by varying
the incidence angle of the electromagnetic
wave received by the antenna across the
radome’s surface. Plus, it gives the radome
that sleek and smooth spherical shape.

Quasi-random panels
The use of a multi-panel design allows
for sizes and shapes that are easier to
manufacture, transport, install and maintain
than larger panel designs. Multiple
panels can also take advantage of another
engineered design – quasi-random panels.
This technique minimizes the variation
of the radome’s EM distortion parameters
compared with all-identical panels or flatfaceted panel geometries. The result is
significantly improved performance for both
single- and dual-band radars.

Advanced materials

Above: Quasi-random panels improve electromagnetic performance

beading) to considerably reduce rain impact
on electromagnetic transmission loss.
These important engineering factors
contribute to a 20-year design life,
maintaining the structural integrity to
perform in all weather conditions, and the
electromagnetic properties to ensure
controllers get the most accurate radar
information throughout the radome’s life.
It’s likely that the radome will outlive the
initial radar’s technology and operational life.
And when the time comes to replace the
radar, the perfect radome will still be there
to support it, further reducing the lifetime
costs of the radar/radome system.

The perfect radome employs the latest
advances in composite materials widely used
in the aerospace and Formula 1 industries.
High-quality stainless-steel hardware ensures
long, reliable life. Special coatings can be
used to increase hydrophobicity (water

Your partner in flight safety

Above: Custom radome shapes enhance performance

There are many suppliers of radomes. But
only a few are successfully supporting air
traffic controllers and aviation authorities
around the world. L3 ESSCO is the global
leader for Sandwich Composite and Metal
Space Frame (for X through Q-Band
antennas) radome shields for air traffic
control, SATCOM earth stations, air defense
radars, weather radars, military and
commercial aircraft, and ground vehicle
markets. The company’s field service network
supports complex installations and provides
preventive and corrective maintenance, in
addition to technical support.
Through its strategic R&D investments,
L3-ESSCO has employed the most current
technological innovations to deliver the
perfect radome. For example, the company’s
new Durashed membrane material for
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Metal Space Frame radomes is inherently
hydrophobic (water beading and shedding)
and never needs painting. This ensures
high-performance EM properties during
hard, wind-driven rains, as well as low
life-cycle costs.
L3 ESSCO’s innovations extend to the
aircraft, as well. Its newest engineered
solution shields the in-flight entertainment
communications antenna that is being used
on more and more commercial aircraft. This
airborne radome is FAA-certified.
The air traffic control radar market
benefits from these exciting innovations that
are made possible by L3-ESSCO’s
experienced and professional engineers,
manufacturing associates, electromagnetic
scientists and field service staff, all of whom
are ready to provide customized and costeffective radome shield solutions and
worldwide support. Consider L3-ESSCO as
your partner in flight safety.
L3 ESSCO, located in Ayer, Massachusetts
is a division of L3 Technologies, an agile
innovator and leading provider of global
ISR, communications and electronic systems
for military, homeland security and
commercial aviation customers. With
headquarters in New York City and
approximately 31,000 employees
worldwide, L3 develops advanced defense
technologies and commercial solutions in
pilot training, aviation security, night vision
and EO/IR, weapons, maritime systems and
space. The company reported 2017 sales of
US$9.6 bn (£7.45bn).v
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FLIGHT MANAGEMENT

IXO System seamlessly
integrates manned and
unmanned aircraft
operational information

SEAMLESS INTEGRATION
A new software system is helping ANSPs plan aircraft flights and UAV flight
zones more safely and efficiently
Lenka Stejskalová Reichová, communication manager, ERA
Have you ever dreamed of planning
and managing flights quickly and
easily? ERA’s subsidiary R-SYS
provides complex solutions for remotely
piloted aircraft system (RPAS) users, IFR/
VFR pilots and ANSP authorities, and its
latest offering brings you the solution you
are looking for. IXO System is an integrated
air traffic management/unmanned aircraft
system traffic management/aeronautical
information service (ATM/UTM/AIS) system.
IXO System represents a complex solution
for airspace users and air navigation service
providers looking for a product that
seamlessly integrates information on

manned and unmanned aircraft operations
and provides real-time aeronautical
information for all airspace users.
The new system is a powerful
multiplatform solution that satisfies the
requirements of ATM integrated and
interoperable systems while emphasizing the
timely distribution of accurate aeronautical
data. It applies the latest regulations to flight
planning, airspace usage conflict calculation,
RPAS flight validation/clearance processing,
ATM/UTM and aeronautical data provision.
IXO System has several modules:
• IXO AIS is an aeronautical information
service responsible for a timely flow of

accurate information necessary for the safety,
regularity and efficiency of air traffic. It is
specifically designed as an operational data
presentation tool for flight information
centers and other ANSP working positions.
• IXO RPAS provides management of
various aspects of RPAS/UAV flights
including easy planning of drone flight zones
using dedicated mobile applications for
iOS and Android. It includes registering
and obtaining an RPAS certificate based
on the regulations of selected countries.
The system sends push notifications to all
affected RPAS users if there is any change
in the flight zone.
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A screenshot from IXO System showing the airspace layout
as a basis for manned and unmanned aircraft flight planning

• IXO ARO has been specifically designed
for central ATS reporting office/ATS
reporting office (CARO/ARO) purposes,
for the handling of flight plans and related
information in IXO System and its interfaces.
• IXO NOF aims to facilitate the creation,
editing and viewing of NOTAMs – important
sources of information on aerodromes,
airspaces, and related ATM facilities.
• IXO PILOT represents an interactive flight
planning and preflight briefing based on
valid ANSPs and European AIS Database
(EAD) information being readily accessible
at all times from any location. It also
facilitates self-briefing for VFR/IFR pilots.

KEY BENEFITS OF IXO
• Safe and reliable management of air traffic,
including RPAS flights
• Easy distribution of information via web
interface to various users in and outside the
ANSP network
• Publication and update of AIP information
• Integrated flight planning information
delivery to ARO
• Facilitation of NOTAM office daily
operations, including the maintenance and
exchange of NOTAMs
• Ability to manage flight plans and to create
detailed preflight information bulletins

Software service provider
Slovakia-based R-SYS is a medium-sized
private company engaged in the
development and production of innovative
IT solutions for the aerospace, defense and
security industries. The R-SYS product line
consists of software solutions in various
domains such as ATM, surveillance data
processing, aeronautical information
management, digital audio, video and
data recording systems, and geographical
information systems.
Projects delivered by R-SYS cover all
processes and services, starting from
customer requirements analysis through
hardware/software selection and design
specification, implementation, testing and
deployment, to personnel training and aftersales product support. R-SYS’s software team
has considerable experience in successfully
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executing projects not only for Slovak
customers, but also for its neighbors in
Central Europe and customers in the
Middle East and Asia.
R-SYS also works as a linked third
party under a public-private partnership
agreement for Slovak ANSP LPS and the
B4 Consortium (made up of ANSPs from
Poland, the Czech Republic, Slovakia and
Lithuania) in several SESAR Joint
Undertaking projects. Core R-SYS activities
include projects oriented around airport
safety nets, total airport management,
remote tower operations and flight
information services for low traffic density
areas and airports, as well as the general
aviation environment. v

SATCOM

COMMUNICATION EVOLUTION
In an increasingly digital and data-driven ATM network, the demands on the
communications infrastructure have never been greater
John Dear, product manager, Northrop Grumman Park Air Systems
The history of ground-air
communication via radio is almost
as long as the history of flight itself.
The names of Orville and Wilbur Wright are
famous well beyond the aviation community,
and their first heavier than air flight near
Kitty Hawk, North Carolina, in 1903 is seen
as the beginning of a new era. Less well
known, even in ATM circles, is the flight
of James McCurdy just seven years later in
1910 over the Sheepshead Bay race track
in Brooklyn, New York. From this flight
McCurdy made what is thought to be the
first air-to-ground wireless communication,
transmitting a short Morse code message.
In the UK, the pioneering aviator Robert
Loraine completed a similar Morse code
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transmission shortly after McCurdy and
went on to demonstrate this new technology
to the UK Ministry of Defence (MoD).
Realizing the immense potential for aerial
reconnaissance that direct communication
with a pilot could bring, the MoD continued
the research, which was taken up in 1912 by
the newly formed Royal Flying Corps (RFC).
Under pressure to accelerate the work, the
RFC commandeered an existing test site at
Brooklands in Surrey, UK, then being used
by the Marconi Company. They also
recruited some of the country’s top electrical
engineers with the aim of going beyond
transmission of Morse code to full radio
telephony. The first ground-to-air voice
communication over radio was successfully
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made in 1915, when a message was
transmitted to and received by the RFC’s
Captain J M Furnival. It is reported that this
first-ever voice communication to a pilot by
radio was, “Hello Furnie, if you can hear me
dip your wings.” He did.
Development continued through World
War I, although the equipment was crude
and the range and clarity limited. Most
systems operated at relatively low
frequencies, in the kHz range, meaning
the radio waves had wavelengths into the
hundreds of meters. This led to the practical
difficulty of the size of antenna required –
often a long wire with a weighted end that
was unwound by hand and trailed behind
the aircraft. The effect of this on the

SATCOM

Above: Spitfire Mk 1 with a spiked mast
behind the cockpit
Left: Satellite communications for ground-to-air
communication can reduce the separation of
aircraft to 30 nautical miles

aerodynamics of these early biplanes was
significant, and the wire could sometimes
become trapped in the aircraft’s control
surfaces. Therefore it was not only in pursuit
of increased clarity of voice transmission,
but also for very practical safety reasons, that
the direction of development was for shorter
wavelength, higher-frequency radios.
By the World War II, radios were common
in military aircraft and it was during the war
that an important step was made – the
switch from longer wavelength HF (highfrequency) radios to short wavelength VHF
(very high frequency). This shift can be seen
in a subtle design change in one of the era’s
most iconic aircraft – the Spitfire Mk 1. Early
variants have a spiked mast behind the
cockpit from which a wire runs back to the
tail. This is the HF antenna, operating at a
frequency of around 5MHz. Later variants
retained the spiked mast but had no wire to
the tail – the new VHF antenna was housed
vertically in the mast, operating at
100-124MHz.

Today’s ATM communications
– VHF, HF and SATCOM
More than 70 years on, VHF ground-to-air
radio remains the backbone of controllerpilot voice communications, now
standardized at 118-137MHz for civil
aviation. (The military uses the slightly
higher frequency UHF band.) While many
technical advances have brought down the
size and weight of radios, given
communication over greater distances and
decreased frequency spacing for separate
channels among many other things, the
fundamental aspects of today’s VHF radios
share much with their World War II
predecessors for one primary reason:
nothing else has been found to deliver
clearer, more reliable voice communications
between controller and pilot (see Controller’s
perspective on page 50).
VHF radio does, however, have one
particular limitation – it requires direct lineof-sight between transmitter and receiver,

PARK AIR T6
An example of one of the newest VHF radios on the market is the latest incarnation of the Park Air T6
radio. Launched in 2015, it has been designed with network connectivity as one of its key requirements.
“It is fully compliant with all the latest VoIP protocols [ED137 A/B/C, G711/G729 and IPv4/IPv6], can
support up to 10 simultaneous VoIP sessions and up to four IP voice recorders,” says Neil Budden, Park
Air’s systems engineering manager. “It has dual redundant IP ports with configurable services on each.
While maintaining full backward compatibility, it has connectivity, scalability and security to support likely
future voice and data communication needs.
“For users and maintainers, these networking features bring a host of benefits. The radios support
redundant system architecture, giving high resilience and minimum risk of critical failure. They are
interoperable with the widest range of voice control systems. The T6 was designed from the outset to
be part of a flexible and dynamic network.”

which means communication can be
blocked by buildings or mountainous
terrain. In oceanic regions, the limiting
factor is the curvature of Earth, which gives
a theoretical maximum range for an aircraft
at 30,000ft (9,000m) of around 210 miles
(340km). HF radio, however, can have an
effective range of many hundreds, even
thousands, of miles because at this longer
wavelength, radio waves are reflected off
the ionosphere, a part of Earth’s upper
atmosphere that contains charged particles.
This means HF radio waves can propagate
around the curvature of Earth, so by
reverting to HF radio, pilots can remain
in voice communication even in remote
oceanic airspace, albeit at a quality that
does not match VHF.
An alternative to HF radio in oceanic
regions is satellite communication, or
SATCOM. This requires an aircraft to be
equipped with a satellite data unit, a highpower amplifier and an antenna with a
steerable beam. Through this the pilot can
transmit voice and data communications to a
satellite, which will relay to a ground station
and from there into the ATC network.
Some recent studies have suggested
that increased use of SATCOM for data
transmission in oceanic airspace has allowed
safe reduction in separation of aircraft from
100 nautical miles to just 30 nautical miles.
However, most communications satellites
need to be in geostationary orbits, which

positions them directly above the equator,
meaning SATCOM coverage can be poor in
polar regions.

Research programs and the
future of ATM comms
While VHF radio has remained fundamental
to ATM communication since the 1940s, the
technology around it is certainly not static
and its evolution is set to continue for many
years to come. Each of the major industry
bodies and stakeholders has a vision of how
voice and data communication systems need
to develop to support an increasing number
and diversity of airspace users.
ICAO’s Aviation System Block Upgrades
program, as outlined in its 2016 Framework
for Global Harmonization document,
includes a key thread on Digital ATM
Information Management, aimed at
addressing the need for increased
information integration and supporting a
new concept of ATM information exchange
via IP-based tools. The SESAR ATM
Masterplan Communications Roadmap
identifies the key trends in the evolution
of aeronautical communications, which
can be summarized as:
• Continued use of ground-air voice,
namely VHF radio, supporting critical
communications, as well as the provision
of UHF radio for state (military) aircraft;
• Migration toward ground communication
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networks based on distributed IP
technologies to enable network-centric
architectures;
• Greater deployment of voice-over-internet
protocol (VoIP) supporting ground
communications. Digital voice for air-ground
communication may be introduced in the
longer term;
• Widespread implementation of air-ground
datalink communications, which will
supplement air-ground voice.
While explicitly recognizing the continued
importance of VHF voice communications,
these trends point strongly toward the
further digitization of the ATM network and
increased use of datalink. A modern groundto-air radio should therefore not be viewed
as one end of a simple point-to-point
communications link, but as one of many
nodes in a complex and dynamic digital
communications network. As such, the
degree of interconnectivity of the unit is as
important as its basic radio performance (see
Park Air T6 on page 49).
There is no doubt that further innovation
will be needed in the communications field
to support the airspace users of the future,
and this innovation may not only be in
terms of technology. A change in the way
communications services are delivered to
ANSPs has been a topic of much discussion
in recent years. While traditionally ANSPs
have procured, owned and maintained their
own communications equipment, in the
future it may be that it is delivered as a
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Clear and unambiguous voice communication between controller and aircraft is a crucial element in the
provision of a safe, orderly and expeditious flow of air traffic, according to Luis Barbero, president and
chief executive of the UK Guild of Air Traffic Control Officers, is a professional organization representing
the interests of those in the ATM profession.
A voice communications system suffering from low quality or interference can result in unsafe
situations due to, for example, an aircraft taking a clearance intended for another aircraft; a controller
assuming that a received message was from a different aircraft; simultaneous transmissions from two
stations, blocking each other; or the failure to note and correct an incorrect readback. To reduce the
effect voice communication failures and interference can have on the safety of air traffic, additional
standby frequencies are available on the ground to controllers and, in the air, aircraft have more than
one VHF radio system for pilots to use.
However, we should not forget about call-sign confusion, a common voice communication problem
that is independent of the technology used. Call-sign confusion is caused by the simultaneous presence
on frequency of aircraft with similar call-signs. In such a scenario, the probability of the wrong aircraft
taking a clearance and for that event to go undetected increases, potentially resulting in an unsafe
situation. Hence, as important as improving the quality and features of voice communications equipment
is for the safety of ATM, it is also beneficial to step back, look at the bigger picture and tackle other
issues such as flight scheduling and call-sign allocation.

service by the OEM, under a contract
defined simply by a performance
specification and availability figure. With
technology developing at an increasing rate,
such a service contract may give ANSPs
more flexibility to upgrade equipment
quickly and efficiently, rather than having
to run equipment for decades to the end
of its operational life to justify the cost of
the purchase.
Another trend likely to be seen not just
in communications equipment, but also in
surveillance and navigation, is a further
move to space-based platforms. The
increasing use of SATCOMS has been
mentioned, but other initiatives are also
underway. In February 2018 ST Engineering,
the CAA of Singapore, and GomSpace, the
Swedish nanosatellite company, signed a
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research collaboration agreement to conduct
a design study on the implementation of
space-based VHF communications for ATM.
In contrast to traditional SATCOMS, this
would entail a low Earth orbit constellation
of satellites, each carrying VHF radio
equipment, allowing continued
communication on the standard VHF
channels in oceanic regions. This comes on
the heels of the successful implementation
of space-based ADS-B services by Aireon.
The future may be communications
datalink provided as a service from a spacebased platform, but at its heart would be a
VHF radio, not altogether dissimilar to those
used on the Spitfire, and still with much in
common with the radio that passed that first
ever message to a pilot: “If you can hear me,
dip your wings.” v

ATC ROTARY JOINTS

SMOOTH OPERATIONS
A comprehensive guide to the challenges, technologies and solutions
for ATC rotary joint installations
Dennis Jewell, technical director, Cobham Advanced Electronic Solutions

Several common challenges emerge
with the long-term operation of
an ATC radar. Cobham Advanced
Electronic Solutions, through the
acquisitions of Kevlin Microwave
Corporation in the USA and Sivers Lab
of Sweden, has become a world leader
in the design, manufacture and deployment
of ATC rotary joints that aim to address
some of these challenges.
With well over 40 years of experience in
the business and a world-class
manufacturing center in Exeter, New
Hampshire, Cobham is well positioned
to support the demanding requirements
of the ATC industry.

Common setbacks and solutions
Successful long-term operation of an
ATC radar depends, in part, on the

reliability of the rotary joint channels and
the accuracy of azimuth position data.
Common rotary joint problems encountered
in ATC radars can include:
• Azimuth accuracy issues: More prevalent
in long-range or en route systems, this is
related to the required azimuth data
resolution and radar range. In older ATC
radars, the azimuth position generators
(APGs) were on the pedestal outside the
rotary joint. The data from these APGs
was prone to high jitter, which degrades
accuracy. Modern ATC rotary joints integrate
the APG inside the rotary joint, closer to
the center of rotation, reducing the jitter
and improving the accuracy. Several
Cobham ATC rotary joints incorporate the
APG on the drive shaft at the main bearing
assembly for maximum jitter reduction and
highest accuracy.

• Reliability/mean time before failure: Each
channel in Cobham’s ATC rotary joints uses
its own set of precision pre-loaded ball
bearings. The radio frequency (RF) paths
in the channel are non-contacting for
maximum reliability.
• Pressure sealing: Pressurization of the
primary radar channels is essential to proper
radar operation. Cobham uses highreliability carbon face seals at the main
dynamic interface of the primary channels of
the rotary joint. These seals are designed to
exceed the service life of the rotary joint and
can be easily refurbished for extended life.
• Maintenance requirements: Maintenance
that requires the rotary joint to be taken out
of the pedestal increases a radar’s downtime.
The only component of the rotary joint that
requires periodic maintenance is the slip
ring assembly (SRA) because it uses
contacting technology. All of the ATC rotary
joints include ports to allow periodic
cleaning and brush block removal of the
rotary joint from the pedestal. In some cases,
Cobham engineers have designed the SRAs
to be field-replaceable with a downtime
of no more than two hours.

Technology

ASR-9

IFF

Figure 1: Various Cobham terminal air traffic control rotary joints
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ASR-12

Cobham designs and manufactures rotary
joints for many types of ATC radars – en
route or air route surveillance radar (ARSR),
terminal or airport surveillance radar (ASR),
and airport surface detection equipment
(ASDE) and mobile platforms. With the
exception of the ASDE, these rotary joints
share common attributes:
• Frequency: In general, en route
surveillance radars primarily operate in the
L-band frequency range, while terminal
radars use the S- and L-bands.
• Channel count: Rotary joints can contain
anywhere from three to 17 channels,
depending on the signal requirements
of the system.
• Transmission technology: High-power
transmit channels use a rectangular
waveguide as the transmission line. Lowpower channels use coaxial technology.

ATC ROTARY JOINTS

COBHAM ATC ROTARY JOINT PLATFORMS
Radar system

Cobham rotary joint PN

Number of RF channels

Country

BOS

1624

4

USA

ARSR-1

1707

5

USA

ARSR-2

1708

5

USA

TRACS

1647

6

Canada

ARSR-3

1719

7

USA

ARSR-4

17001

17

USA

FPS 20

1818

6

USA

ASR-4,5,7,8

1618

6

USA

ASR-8

1625

6

USA

ASR-9

1639

6

USA

En route

Terminal

ASR-12

1643A

6

China, Australia

1723

7

China, Brazil

IFF
2336

3

Various

2315C

3

Canada

2354

3

Various

ASDE-3

21089/1

1

USA

TDWR

21132A

1

USA

Other

Above: Some of the air traffic control radars that use Cobham rotary joints

• Channel allocation: Most joints have
channels for primary transmit high and low
bands, receive channels and channels for
Mode-S functionality.
• Ancillary components: In addition to the
RF channels, rotary joints include ancillary
components such as slip rings for low
frequency signals and power transfer and

azimuth position devices to synchronize
radar return data with azimuth angle.
The hallmark of Cobham’s ATC rotary
joint technology is channel modularity.
Cobham has the most extensive database
of L- and S-band rotary joint modules in
both waveguide and coaxial transmission
media specifically designed for use in

ATC systems. These modules can be easily
interchanged to design new, or upgrade
existing, rotary joints.
Reliability and sustainability are critical
requirements for ATC rotary joints. All
channels used in Cobham’s ATC rotary joints
are non-contacting, meaning that the only
contact between the rotating and stationary
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ATC ROTARY JOINTS

ARSR-1

ARSR-2

TRACS

BOS

FPS

Figure 2: Various Cobham en route air traffic control rotary joints

sides of the channel is the bearing assembly,
which is electrically isolated from the RF
path. RF signal transfer across the rotary
interface is accomplished via capacitive or
choke coupling. Use of this technology
dramatically increases the reliability of the
rotary joint to meet the stringent demands
of ATC radars that operate continuously.
The typical refurbishment period for ATC
rotary joints is 5-8 years of field use.
In addition to the RF channels, modern
ATC rotary joints include azimuth
positioning devices to provide angular
position data to the radar data processor.
The APGs are themselves rotary devices with
either incremental or absolute data outputs.
They are typically mounted close to, and
driven from, the main driveshaft of the
rotary joint. Cobham employs a variety of
APGs in ATC rotary joints: optical encoders
and wire-wound and flat-plate resolvers.
SRAs are used to transfer low-frequency
power and data signals through a rotary
interface. These devices use contacting
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technology due to the frequency of the
signals. As such, they tend to be the lowestreliability component of an ATC rotary joint
and require yearly maintenance.

Maintenance, repair and overhaul
Rotary joint MRO solutions are based in
Cobham’s modern 186,000ft2 (17,280m2)
facility. All elements of the design and
manufacture process are controlled in
this facility:
• Machining: Full CNC/full manual/two
model shops;
• Plating: Nickel, copper and silver;
• Aluminum dip brazing: Two large-capacity
dip braze tanks (80in x 48in x 36in [200 x
120 x 90cm]);
• Torch brazing/soldering/welding;
• Assembly;
• Testing.
Additionally Cobham has in-house
environmental test capabilities that include
high-power, temperature, slip-ring and
APG testing.
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The MRO department team has well
over 150 years of combined experience
assembling and testing ATC rotary
joints. The manufacturing cell has been
designed for maximum capacity and
throughput, employing Six Sigma
organizational principles.
In addition to rotary joints, Cobham’s
Exeter facility has mature manufacturing
operations for:
• Rigid and flexible waveguides;
• Passive waveguide components;
• Waveguide flat-plate antennas;
• Ferrite control components;
• High-power RF cable assemblies.
Cobham Advanced Electronic
Solutions has a rich heritage of design
and manufacture of complex rotary joints
to meet demanding ATC applications.
With the extensive manufacturing capacity,
leading technology and product diversity
of the Exeter facility, Cobham is well
positioned to provide world-class support
for the ATC industry. v

ATC DISPLAYS

CLEAR VIEW
To meet the changing requirements of their customers, ATC display manufacturers should take a
customer-centric approach to design, while ensuring they adhere to strict regulatory requirements
Bjorn Vandewoestyne, marketing coordinator, Esterline
Today’s consumers use advanced,
high-tech devices such as large 4K
television screens and mobile
devices in their homes. Increasingly, these
devices are present on the work floor, too.
Yet, is every large display fit for use in air
traffic control centers, where safety, 24/7
uptime and the clearest possible view are
vital? Esterline, which supplies 70% of the
world’s ATC displays, understands the
importance of ATC-grade displays. To
flexibly meet its customers’ changing needs,
the ATC display expert continuously
expands and enhances its portfolio, while
safeguarding one key design principle: every
solution is ATC grade.

A strenuous job requires
first-class support
With the number of flights on a steep rise,
air traffic control is getting evermore
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complex and challenging. As a result,
the job of the air traffic control operator
is increasingly strenuous too, requiring
immense focus and extensive multitasking
skills. With many lives at stake, air traffic
control operators cannot make any mistakes
– hence the importance of state-of-the-art,
reliable equipment and mature, proven
technology to support them. In terms of
displays, bright, high-resolution and reliable
ATC displays are a must to help ATC
operators discern every detail of what is
happening in the skies.

Optical quality and reliability
What is it that makes Esterline’s ATC-grade
displays different from consumer-grade
alternatives? Thanks to excellent business
relationships with leading LCD
manufacturers, Esterline makes displays
with: high optical quality; a wide viewing
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angle and high contrast; excellent brightness,
crispness and color uniformity; and low
levels of reflection in varying ambient
lighting conditions.
This optical quality enables controllers
to observe every track with enhanced user
comfort and reduced eye fatigue. The
robustness of the displays guarantees that
ATC operators can perform their jobs
without the slightest downtime. Based on
expertise inherited from its defense business,
Esterline tests every single display against
extreme temperatures, shocks and vibrations
to ensure the reliability that is so crucial in
the air traffic management sector.
Last but not least, Esterline’s ATC-grade
displays come with a full lifetime support
plan. The standard multi-year warranty is
expandable with support agreements to
guarantee availability of spare parts.
Esterline also offers proactive obsolescence

ATC DISPLAYS

Above: French controllers using the 4K x 2K screens
Opposite: Esterline production line in Belgium

monitoring and the assurance that experts
are always on standby to offer support and,
consequently, ensure 24/7 uptime.

The industry standard
Launched in 2000, Esterline’s 2K x 2K MDP471 LCD display is still a market standard:
7 out of 10 ATC displays currently in use
worldwide are Esterline’s flagship product.
Air traffic controllers appreciate its
outstanding image quality, which reduces
eye fatigue and enhances comfort, as
well as its noiseless design. Air navigation
service providers appreciate the LCD display
for its low power consumption, reliability
and long lifetime and, as a result, its low
total cost of ownership.

Meeting the need for
more display space
However, with the quantity of information
and tools provided to operators continuously
on the rise, more and more operators are
now expressing a need for a larger display
surface. To cater to that demand, Esterline
introduced the triptych ATCO working
position, whereby two 24in auxiliary screens
are combined with the main 2K x 2K radar

DSNA GOES WIDESCREEN
French air traffic control agency DSNA has been relying on ATC displays from Esterline for many years.
When the operational ATM context changed, however, DSNA air traffic controllers demanded a larger
ATC-grade screen to be able to view as much information as possible. After several months of extensive
testing and in-depth evaluation, DSNA concluded that Esterline’s ATC-grade MDP-843 display fulfills
every aspect of its stringent requirements. “It has the best technical features as well as the most
favorable price,” says Guy Vilquin, head of program at DSNA.
Esterline is currently delivering over 200 widescreen 4K x 2K displays for use in DSNA’s air traffic
control centers in Brest and Bordeaux, France. The expectations are high, says Vilquin: “The 43in display
will make it easier to visualize traffic and, consequently, understand what is happening and detect
possible conflicts. In addition, our operators will be able to see ancillary information, like flight schedules
and data from the Medium-Term Conflict Detection system, on the same screen. In the past, they
needed a second screen to see those details. The new display will be a more ergonomic solution.”

screen. More recently came the widescreen,
ultra-high definition (UHD) 4K x 2K main
display (MDP-843), which is ideal for
operators who prefer a single-screen over
a multiscreen setup.
Integrating the latest LCD panel
technologies (a UHD LCD module), the
4K x 2K main display ensures a wide
viewing angle, high contrast and the lowest
reflection. As its dot pitch is close to the
much-appreciated 2K x 2K dot pitch, HMI
changes are minimal, thus assuring easy user
acceptance. The format also allows for the
integration of a full 2K x 2K surface into the
display screen format, leaving space for
ancillary information on the sides.

In partnership with customers
To ensure that it adequately meets market
needs, Esterline designed the 4K x 2K
display in close partnership with its
customers. Talking to ATC operators and
air traffic service providers, Esterline’s
experts gained deeper insight into operators’
working habits, challenges and needs. Based
on these understandings, it developed the
first prototype, which was again tested and
reviewed. When French air navigation
service provider DSNA chose Esterline’s
widescreen main display to replace its
existing 30in widescreen models, they finetuned the model together (see DSNA goes
widescreen, above).
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“We’re increasingly co-developing
solutions with our customers. By involving
them in our plans and collaborating with
them, we understand their real business
pains and can develop innovative solutions
that help them raise efficiency and
productivity,” says Robbert Crucq, director
of international sales at Esterline.
Esterline develops displays that help
customers get the most out of their
investments. The 24in display for ATC tower
operators (TCD-361/2 TS), for example,
features a high-brightness LED backlight
system, a bonded multitouch projected
capacitive touch touchscreen layer and an
integrated ambient light sensor that together
guarantee exceptional image quality under
all ambient lighting conditions – which is
a must in towers with a lot of ambient light.
The rugged naval model (FD-471/4)
boasts a slim and rugged display design
with low weight, making it ideal for ground
mobile, fixed shelter applications as well as
for naval and industrial applications. To
ensure its robustness while reducing
reflections on the screen, Esterline has been
bonding (placing a glass plate in front of
the LCD) the screens of its naval displays
for many years.

An ever-broader portfolio
Esterline’s long-standing portfolio of ATC
displays now includes seven different
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models: a 24in auxiliary screen; a 24in tower
(with or without touchscreen); three variants
of the 2K x 2K 28in radar display; and a
4K x 2K 43in main display.
“Now and then, our ATC customers ask us
for a less-common screen size, like a 21in or
27in format,” Crucq explains. “To meet that
need, we teamed up with NEC in 2017,
certifying several NEC professional displays
for use in ATC environments. They ensure
high optical performance, high contrast and
backlight control. More than that, they work
together seamlessly with the color
calibration software tools that we have
developed to ensure uniform and stable
display brightness over time.”

NetViz technology helps
reduce ATM costs
Besides its displays, Esterline also delivers
network video adapters to help ATC centers
integrate distributed workstations in their
mission-critical environments. Moreover, in
2016 it introduced its NetViz technology
with at-the-glass recording capabilities – a
solution to meet the upcoming trend for
‘lightweight’ controller working positions
and remote ATC control.
NetViz captures video, voice, metadata,
and more, as closely as possible – at the glass
– to the LCD monitor. It then allows images
to be streamed with lossless compression
and low bandwidth to multicast IP
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Above left: Tower version of the MDP-471 28in
fan-less 2K x 2K LCD display
Top: The Esterline MDP-843 main display
Above: The 24in Esterline TCD-361/TS LED
widescreen display

addresses, so that the data can be recorded
and viewed remotely at different locations
simultaneously. NetViz can be built in or
retrofitted into the 28in 2K x 2K ATC
display to help reduce ATM costs while
optimizing ATM operations.

Customization
“Just like every technology industry, the
world of air traffic management is changing
rapidly. To retain our leadership position, we
are making constant investments in R&D
and forging close bonds with our customers.
Our roadshows, for example, are a great way
to pinpoint needs and wants. Much more
than in the past, we see how needs are
shifting and air traffic controllers are looking
for tailor-made solutions. Based on over 20
years of experience and expertise in
visualization for the aerospace industry,
we can help them design the ATC-grade
displays that best meet their challenges
and way of working,” Crucq concludes.
That’s how the world’s biggest airports rely
on Esterline to see every detail of what is
happening in the skies and make informed
decisions quickly, in the most efficient and
comfortable way possible. v
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FUTURE OF FLIGHT
UTM innovation offers a glimpse into the future of air traffic management

Getty Images

Frank Matus, director, digital aviation market development – Americas, Thales Air Traffic Management

Open spaces require limited
enforcement and regulation
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future of aviation automation may unfold
over the next decade. The decisions we as
a community make today, the risks that we
choose to accept, and the implementation
of technology solutions will dictate future
aviation policies and regulations. The

challenge we face today is drone integration
alongside manned aviators.
With aging infrastructure on the ground,
automation systems that work only with
predictable manned aircraft, and an ATC
workforce shortage globally, how can we
Left: Drones
need to be safely
integrated into
existing ATC
environments

NASA Ames, NUAIR Alliance/Eric Miller

The introduction and acceptance
of unmanned aircraft systems (UAS)
or drones is challenging conventional
aviation on many fronts. Drones are a
welcome innovation for the aviation
community and are inspiring a wave of
emerging technologies, giving countries the
opportunity to integrate these platforms into
the airspace without endangering manned
aviation. The integration of small UAS
(sUAS) will pave the way for an emerging
trend for urban air mobility (UAM).
The aviation community is working
diligently to develop solutions to integrate
all sorts of new users into the airspace in
the next few years. Increased automation
capabilities to supplement mission planning
and execution of those missions is necessary.
The development of UAS traffic management
(UTM) solutions give us a look into how the
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Increased regulations are needed to safely control traffic in busy urban areas

accommodate new entrants, resist stifling
innovation and create a globally acceptable
framework that provides some minimal set
of guidelines or a playbook we can all work
from? To illustrate the challenges we face,
let’s first discuss the driving force responsible
for this evolution – the global acceptance of
UAS and the evolution of UTM.

Emergence of UTM
UTM is viewed as a major component to
enable sUAS operations seeking access to
low-altitude airspace. Non-governmental,
third-party, commercial tools are being
used today to facilitate access to airspace –
for example Low Altitude Authorization
and Notification Capability (LAANC) in
the USA. UTM is especially necessary for
dense environments where operations over
people and close to critical infrastructure
may be likely.

As UTM emerges for sUAS in low-altitude
airspace, larger, unmanned vehicles will
soon carry people for UAM. UAM will be
more closely tied to today’s manned aviation
world, with airworthiness standards and
equipage to work within the existing
aviation system. The focus today is on the
smaller UAS platforms that will produce a
need for more automation based on the
demands and numbers of operations within
low-altitude airspace. It is accepted that
having one-to-one ATC for small drone
operations in low-altitude airspace is not
reasonable or feasible. This will drive the
need for advanced automation.
Today, a patchwork regulatory framework
has emerged to satisfy the demands of
commercial drone operators and enthusiasts.
Regulators and ANSPs are moving at an
unaccustomed pace to accommodate the
rapid emergence and demand of UAS

The automation revolution is coming and we can get there sooner if we act responsibly today

applications while attempting to maintain
safety and efficiency. Each country is
approaching the challenge differently. The
resulting frameworks have produced limited
operations for sUAS in certain airspaces.
The groundwork that is being laid today
will certainly pose significant challenges for
CAAs, ANSPs, defense forces and law
enforcement in the mid-term. The industry
is embracing new entrants without
precondition. The allure of technology
solutions and what is possible is winning
out over having a closer look at what key
elements should be addressed, from basic
design standards to cybersecurity.
With initial web-based tools that can be
used to create drone software that provides
insights into how innovation will evolve
within aviation, we should think about what
level of oversight is appropriate and what we
need to do immediately to keep things
moving forward to ensure safe operations.

UAS orchestration
The current approach to UAS regulations
can be compared to driving in the
countryside versus in a big city. In the
countryside there is less traffic and fewer
controls such as traffic lights, allowing
drivers more freedom. However, in a
congested, metropolitan area, lanes are
delineated by road markings, speed limits
are posted, and traffic lights orchestrate
movement through an intersection. There
are more rules and regulations applied to
drivers in busy areas to ensure the safety
of all road users, and nearly all of these
regulations are imposed by national legal
and highway standards organizations. When
participants aren’t following the rules or are
not behaving accordingly, a centralized
authority steps in to take action (such as
police or law enforcement). We expect
norms on the ground, we should have the
same expectations in the airspace system for
drone operations to take place.
Rules and regulations exist in the
airspace system, but they are less apparent
for recreational pilots or drone enthusiasts.
For order and safety to exist, regulation and
predictability through the establishment of a
set of well-understood, well-publicized rules
are required so that we can function without
chaos. This does not mean loss of freedom to
operate; it simply means creating a playbook
for us to operate within, similar to the set of
road rules we all abide by.
There is a need to innovate more quickly
within aviation and to bring technology into
operation faster to satisfy economic drivers
with sound technical solutions. For sUAS
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Low Altitude Authorization and Notification Capability (LAANC) is increasing airspace access in the USA

to gain trust and acceptance from societies
globally, the aviation industry should look
to the development of a set of minimum
guidelines and design standards that each
UTM system is built on. Advanced
automation solutions must have a strong
foundation in solid engineering and gain
wide acceptance. If the current lack of
structure for UAS integration continues, the
industry will risk suppressing an emerging
market or may introduce increased safety
hazards that may set us back years.

Cyber security and automation
The aviation community needs to move
toward establishing a well-defined structure
for integration that incorporates minimum
design standards and recognizes the dynamic
nature of the UAS operating environment to
ensure continued safety and security of the
existing airspace system. Aviation has limited
risk tolerance for obvious reasons – a failure
in the system will result in loss of life. We
may be able to lower our risk tolerance, but
we need to understand and have some level
of predictability in how UAS systems may
operate. Without basic design standards and
APIs that provide specific guidelines for

62

implementation by a global standards body,
we run the risk of creating a weak link for
bad things to happen. The industry must
coalesce around an idea of some centralized
design standards that facilitate innovation
but preserve an acceptable level of safety in
the industry.
UASs are being introduced without
the necessary oversight to examine how
they’re constructed and what vulnerabilities
reside in the system from a cyber
perspective. A developer may compile
code in an innocuous manner, but that
implementation may lead to a weakness that
can be exploited by a bad actor. Automation
systems have traditionally been closed
systems and protected by segregated
networks. As automation platforms used
for safety-critical ATM evolve to meet the
growing demands of UAS, communications
and data exchange models between adjacent
systems need to be properly regulated and
secured. Communications interfaces that
have data initiated from a web-hosted
service could increase the chances of a
cyberthreat from an individual or state.
Cybersecurity should be introduced at the
planning stage and not be an afterthought.
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The need to explore innovative, secure
ways to control air traffic is upon us. UAS
developers have given us a glimpse into
what the future of ATM may look like.
The introduction of UAS tools and
capabilities were initially to help operators
and pilots plan and fly missions but have
now migrated toward providing airspace
management functions including pre-tactical
and inflight mission deconfliction –
applications that have traditionally been
provided by ANSPs. Airspace systems must
accommodate the needs of sUAS at low
altitudes, traditional manned aviation and
high-altitude airspace operations.
Automation must be inclusive of
cloud-based technologies and advanced
data management technologies to reduce
the reliance on individual flight management
and move responsibly toward introducing
artificial intelligence and predictive
analytics into the process. To do this, we
have to look carefully at the decisions we
are making today in the development of
UTM. UTM provides excitement and a
glimpse into the future. Let’s ensure that
glimpse provides us with a positive view
and not regret. v
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SAFE AND SECURE
What should you look for in a future-proof recording system to ensure security
and integrity of data, while maintaining user flexibility and ease of access?
Brian Barrelle, director, data capture and content management solutions, EIZO
In recent years ATC recording
systems have taken on greater
complexity to simplify data capture,
management and playback for ATC
installations and their staff. Where recording
systems were once passive solutions that
connected to the source data through
isolated hardware interfaces, they are now
fully integrated content management
solutions with ranges of features tailored to
each data type they capture. As they become
more complex and more deeply entrenched
in the systems and data they are designed
to capture, a renewed focus on data integrity
and security has emerged.
As more data sources use networking
infrastructures, a range of communication
and security challenges is exposed. Not only
is the data itself at risk, but so is the system
architecture of the data capture solution and
its effect on operational systems. This is
reinforced by, for instance, ED-137, the
‘Interoperability Standards for VoIP ATM
Components’ and an emerging need for
active voice over internet protocol (VoIP)
recording in ATC facilities. With these new
challenges there are many issues that ANSPs
must face to minimize the risk of data
breaches and other security problems when
selecting a recording solution.
Modern data capture and content
management solutions such as EIZO’s
SafeGuard are built from the ground up
to provide maximum flexibility and
customizability while maintaining a highly
secure environment. Given that internal
ATC networks are carefully isolated from
other networks, access from within
a facility’s dedicated and shared WAN
connections have become the main
focus for solution providers.

Security is paramount
Before considering the network, operating
system (OS) and software-related security
implications, it should be said that security
and data integrity at a server hardware level
is no less important. Physical security such
as lockable cabinets and hard disk drive
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Docker allows developers to isolate key facilities from each other through ‘containerization’ thereby enhancing security,
unlike traditional development methods which require applications to run alongside all other operating system elements

(HDD) bays should always be standard
practice. In addition, guaranteed data
integrity through the provision of faulttolerant RAID storage systems, solid-state
drives (SSD), dual power supplies (PSU)
and ‘hot swap’ components (whereby a
device is replaced by a similar device while
the computer is still in operation) virtually
guarantees 100% availability of the data
held in a suitably well-designed system.
Having checked those boxes, system
architects can focus on the remainder
of the solution. In a typical IT system
there are several layers of security that
should be considered. Only by addressing
all such considerations will ANSPs be
able to minimize the potential for data
breaches or loss.
For those ANSPs and other organizations
without a dedicated staff of security experts,
the fundamental aspects of the recording
solution, OS, application layer, data format,
encryption options and data transfer
methodology are key considerations in
minimizing risk and limiting exposure to
data loss. After physical hardware security,
the second top priority is network security.
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Security layers
If one simplifies the security of a typical
system into layers or ‘gates’ that need to
be passed through to access the data held
within, a typical system could comprise
a WAN and LAN, the capture server,
the capture and playback application, and
the data itself.
In a multisite solution the WAN would
comprise multiple LANs at each site, linked
through the network infrastructure.
Traditionally, dedicated leased lines were
used, but increasingly WANs are being
implemented over the internet, using the
same encryption technologies as virtual
private networks (VPN), such as internet
protocol security (IPSEC). Indeed, IPSEC
and other encryption technologies can be
used within a LAN to create an isolated
virtual network on the same physical
infrastructure. In such instances, firewalls
and routers are used to establish the first
layers of security and to protect against
malicious attempts to access the LAN and its
data at each site. For a single-site solution,
the capture network could be isolated from
other networks to provide further protection

SECURE DATA MANAGEMENT

from any external attempts to access the
data, or firewalls could be provided
between the capture network and any
other connected LAN. Firewalls are
designed to stop malicious traffic
and, if properly configured, will
leave the capture server and
application layers to provide
further internal protection.
Typically routers and
firewalls are the
responsibility of the ANSP’s
network infrastructure
partner, telco or ISP.

isolating key facilities from each other
and the underlying OS in their own
virtual machine environment.
In the highest security
applications, where data is
extremely sensitive, the
ability to encrypt captured
data should be available.
Optionally files written
to secondary or
quarantine storage could
also be encrypted.
Options for data
encryption should be
considered and provided
in accordance with the
local relevant standards.
For example, according
to the appropriate US
federal data protection
standards, at least 128-bit
keys or longer are required.
Encryption of the captured data
ensures that, in the event of data
being removed from the system without
using the integrated software tools and
processes, it is unreadable.

Capture server
considerations
For recording solution
providers, the capture server
is the principal component and
will comprise software and
hardware, with configurations
designed to support the environment
and data required to be recorded and
retained. Typically data capture and
content management systems are built on
top of industry standard server blade
technology, using Intel or AMD server CPUs
and enterprise-grade disk storage solutions.
In a secure ANSP facility, data breaches
are unacceptable and as a fundamental
element in the running of the data capture
and content management software it is
necessary to consider the most critical layer
of the overall security solution – the OS.
By selecting a Linux-based OS, an
extensive range of powerful in-built security
features becomes available. One such feature
is security-enhanced Linux (SELinux),
which is a kernel-level facility that can be
used to grant highly specific access rights to
users and processes, only allowing activities
that are specifically enabled to be available.
Furthermore Linux is open source. With
a vast community of contributors and critics
that focus heavily on security and stability,
Linux has a very effective self-policing
development model that benefits from
massive-scale peer review. Formal testing

A web-based approach to system access provides several
security and operational benefits

Typical IT security layers of an ATC recording system with
the captured data stored locally on the capture server

procedures have emerged to proactively
identify potential weaknesses, and when
flaws are discovered the community acts to
correct them with a speed and efficiency
unmatched by any monolithic proprietary
software vendor. As a result, modern
security-hardened Linux has few rivals that
approach this degree of robustness.
In addition there are several securityfocused Linux distributions, each with its
own strengths. Unlike Windows, which is
a monoculture, this variety makes security
attacks far more difficult. The salient issue
with a monoculture is that it is all vulnerable
to the same attack.
Solutions such as EIZO’s SafeGuard use a
modern version of Linux on the data capture
server component, with up-to-date protocols
following the latest security standards. By
designing the solution from the outset based
on an enterprise-grade Linux distribution,
such solutions benefit from the enhanced
security and efficiency that Linux offers.
Although not specifically an OS-related
feature, Docker, a computer program that
performs OS-level virtualization – also
known as containerization – allows the
developer to put entire server subsystems
into their own sandboxes, effectively

Content management
Once the target data is recorded, retained
and held securely by the capture server, the
need to access the recorded content becomes
the next consideration. Whether the data is
required to be reviewed immediately, or at
some point in the future determined by the
data retention capabilities of the system
configuration, data access and the security
of such access is of the utmost importance.
The most secure systems do not allow
direct access to the capture server itself but
provide access through remote software
clients on workstations via the network.
This physical separation provides yet greater
security to the overall system, meaning that
the capture server can reside in an enclosed,
secure environment.
Software clients used for data access
can be ‘thick’ (for example an installed
application) or ‘thin’ (using a web-based
interface). Significant advantages of
a web-based thin client solution include the
ease by which multiple workstations can
support the feature set without the need
for software installation and the inherent
secure communication methods built into
modern web browsers. Furthermore any
future update process is restricted to the
capture servers themselves, with additional
features on the clients being automatically
available to any connected client post
update. This whole approach ensures that
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SECURE DATA MANAGEMENT

EIZO’s Re/Vue Pro device provides high-quality video compression, uses less bandwidth and
enables an additional layer of security through the use of a proprietary encoding algorithm

maintenance and administration is
a simplified process and requires
considerably less resource support.
Further advantages of a web-based
approach include the ability to support
a multiplatform environment. If the captured
data is secured on a Linux-based server,
using web-based access does not limit
users to this OS for user access and
management features. Additionally browsers
like Firefox and Chrome are also open
source, benefiting from the same securityfocused peer review as Linux.
In support of this ideal, the SafeGuard
solution provides a web-based user interface
that employs HTTPS and proper
authentication measures to ensure that all
transactions between the web client and
server are secure. Furthermore the
SafeGuard server may be configured to
accept HTTPS and other connections only
from authorized media access control
(MAC) addresses, providing an additional
layer of security.

Multirole system access
and playback
Any system, irrespective of its client
configuration, should support the creation of
unique user IDs and passwords with suitable
privilege levels and auditing procedures
to ensure that all user interaction is
appropriately restricted and logged. Internal
breaches can then be quickly and easily
addressed through the inspection of audit
logs, accessible by the administrator.
Today, playback solutions have the ability
to transfer the data over the network on
demand, in much the same way as modern
audio and video streaming services. In
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systems such as SafeGuard, the capture
server also acts as a media server, meaning
that the data is not transferred as a complete
file. Instead, only required packets of data
are sent for the purposes of ad hoc playback
on demand. This approach has shorter
startup times than those that transfer whole
files to the client, and it is more secure than
traditional systems because less data must be
transmitted to the playback workstation and
no data is saved to the workstation’s local
storage. Data never leaves the capture server
as a complete file, unless required to do so
by management functions such as export
and copy. These functions can be protected
and allowed only to users with the highest
privileges, to further minimize the chances
of files being removed from the system by
unauthorized persons.
In summary, any data capture application
should place special focus on security, using
approaches like highly restricted file access,
automatic logouts and timeouts, user
accounts and permissions, auditing and
logging, remote access management and host
access management, to address potential
security vulnerabilities at the application
layer. Web-based clients like those
implemented in EIZO’s SafeGuard solution
lend themselves perfectly to this approach.

Proprietary streaming protocols
As the need develops for data to be held
outside any subsystem, for example using
cloud storage, the format of the data and its
ease of access is important. While data can
be encrypted post receipt by the capture
server, data transmitted over a network
before it reaches the capture server should
also be secured.
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While proprietary protocols are sometimes
seen as a limitation of a data encoder,
in security critical applications they serve
a dual purpose. Open standard encoding
protocols means that the data can easily be
reviewed using free software tools and
applications with minimal effort, while
proprietarily encoded data provides a further
layer of security and barrier to data access.
With proprietary encoding, only with the
software tools provided can the data itself
be decoded and reviewed.
An example of such a product is EIZO’s
video encoding and streaming device,
Re/Vue Pro. It uses EIZO’s propriety
compression algorithm, designed to provide
lossless encoding of video data at full frame
rate up to and including 8MP displays, with
reduced bandwidth and storage
requirements. As the data is transferred over
the network from encoder to capture server,
its proprietary nature ensures that any
attempt to interrogate and intercept the data
would be futile. This is especially useful in
systems whereby capture is not localized and
uses a WAN for transfer. At the same time,
vendor lock-in is avoided by providing
decoding and export tools to privileged
administrators. These tools allow archived
data to be converted to standard formats
only under the most secure conditions.

Conclusion
By combining IT system and physical
security features, considering the
implications of network security and
providing a flexible yet secure data access
methodology, in addition to a data storage
architecture that guarantees almost 100%
availability, ANSPs can be safe in the
knowledge that they will be provided with
a secure environment to address their data
capture and retention needs.
As greater reliance is placed on the storage
of data outside the center in which it is
captured, the transfer of data and its security
during and after the process will change.
EIZO’s SafeGuard solution was developed
with this migration in mind and is designed
to handle the issues associated with the
remote storage and access of captured data.
It has been designed from the ground up
with a clear understanding of the issues that
are faced as technology continues to develop
in ATM systems and by anticipating future
market requirements. By addressing the
issues associated with security and
accessibility from the outset, and also
considering the needs of the wide range of
users involved, SafeGuard can be customized
in line with customer requirements. v
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DIGITAL COMMUNICATIONS

FASTER CONNECTION
A new era in digital communication will enable the next generation of ATM
Joseph Teixeira, vice president, aviation safety and cybersecurity, Inmarsat Aviation

Inmarsat’s SwiftBroadband-Safety
(SB-S) is now in service worldwide.
SB-S is the first and only validated
global, secure, IP connection for operations
and safety communications, delivering
broadband safety services to the cockpit
with improved performance. It enables
airlines to leverage the rich data produced
by their fleet to gain unparalleled visibility
into airline operations.
For ANSPs, SB-S’s secure, broadband
IP-based network enables real-time data
exchange between aircraft and ground-based
monitoring agencies, boosting speed and
capacity for critical ATM functions such
as communications and surveillance.
Broadband IP services are essential to
ATM modernization capabilities such as 4D
trajectory-based operations (4DT), which
will result in better strategic planning and
maximum use of available airspace with
near-optimal flight efficiency. According to
the FAA, IP-enabled 4DT may also support
a reduction in the separation buffers that
controllers add to account for uncertainty
and a substantial decrease in the use of
less-efficient tactical maneuvers issued to
maintain safe separation.
Currently in service with Hawaiian Airlines,
Shenzhen Airlines and United Airlines – and
selected by Airbus for its A320 and A330
fleets – SB-S is said to be the first satcom
platform designed to meet the needs of the
modern flight deck with global, high-speed
and secure IP broadband connectivity. But
SB-S is more than just a fast connection; its
broadband IP capabilities allow the
development and growth of apps for safety
services. Inmarsat Aviation’s Certified
Application Provider (CAP) program has
been created to test, optimize and certify
third-party commercial apps for use on the
SB-S platform. Much like the app store for a
smartphone, the program provides a catalog
of connected safety and operations
applications, enabling airlines to focus on
the benefits of digitization without having
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ESA/M. Cowan

SB-S in-flight

MCDU on board the Iris test flight. The Iris program will provide a secure high-speed datalink
for pilot-controller communications

to worry about integration or security risks.
Some of the apps currently available and
certified are:
• Lufthansa Systems’ Lido charting
applications, which provide pilots with
digital navigation charts, documents
and messages;
• FLYHT’s Automated Flight Information
Reporting System (AFIRS), an application
that enables advanced predictive
maintenance and quality assurance programs
to boost operational efficiency. In addition,
FLYHT’s UpTime Cloud user interface
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provides operators with greater situational
awareness of their aircraft through an
aircraft situational display and paves the
way for future cloud-based flight recorder
data recovery;
• SITAOnAir’s eWAS, an application that
helps airlines manage fast-developing
weather phenomena that are undetectable
by onboard weather radar systems.
Other apps in the process of being
certified include: live aircraft and weather
data to advise flight crews on cost-efficient
speeds and altitudes; instant and reliable

DIGITAL COMMUNICATIONS

WxOps

Hawaiian Airline
flights use SB-S
pilot-to-pilot
communications
to fly over and
under a bad
weather system

access to manuals, flight plans, memos,
NOTAMs and chief pilot bulletins;
content management and distribution;
and telemedicine.

Economics of connectivity
To explore all the benefits that connected
operations deliver to the ATM industry, the
London School of Economics, in partnership
with Inmarsat, conducted a comprehensive
study of the cost benefits of inflight
operational connectivity. Called Sky High
Economics, it examines how secure, highquality connectivity services can deliver
powerful commercial efficiencies for airline
operations, with resulting advantages for
air traffic safety, efficiency and the
environment. The study concludes that
the connected aircraft will enable a wide
range of efficiencies and enhancements
across fuel consumption and emissions,
maintenance, flight optimization, fleet use,
airspace capacity and safety. Together, the
resulting savings for the global airline
industry will reach US$15bn (£11.6bn)
annually by 2035.
Specific advantages for surveillance
will include automating aircraft position
reporting and using the increased
performance of Automatic Dependent
Surveillance – Contract (ADS-C) over IP to
reduce separation minima and allow more

efficient flight profiles. In the case of
communications, enhanced real-time
connectivity will provide rapid
communications to the aircraft; direct
controller-pilot communication (DCPC)
can support reductions in separation
standards; and controller-pilot datalink
communication (CPDLC) over IP will be
able to meet new ICAO required
performance standards.
4DT operations are key to the ATM
modernizing concept that will be deployed
globally, bringing the necessary airspace
capacity and safety to cope with air traffic
growth. Initial 4DT enables both air and
ground stakeholders to see the aircraft’s
trajectory across four dimensions – latitude,
longitude, altitude and time – so that the
flight can be closely managed to the airspace
user’s ideal flight profile, while optimizing
the flow of air traffic. SB-S is ready to
provide initial 4DT on a global basis in
oceanic and continental airspace.
SB-S will enable ADS-C extended
projected profiles (EPP) for 4DT: continuous
climb and continuous descent, in particular,
are expected to enable ANSPs to safely
control more landings and take-offs.
Ultimately SB-S will support transition to a
full 4DT concept in a multilink ATM system
where satcom will be one of the primary
datalink technologies. Full 4DT will bring

additional benefits such as global coverage,
allowing ANSPs to get flight intent data much
further in advance to better manage airspace.

Iris and ATM modernization
Satcom is the backbone of large-scale ATM
modernization programs, and SB-S is the
world’s most advanced commercial satellite
communication system for operational and
safety communications. IP-based satcom is
a critical component of ATM modernization.
That’s why the European Space Agency
(ESA) has chosen SB-S to serve as the vital
satellite infrastructure for the Iris program, a
public-private partnership to enable secure,
high-bandwidth datalink communications
over Europe. It will enhance airspace use
and aviation safety, while reducing flight
times, delays and CO2 emissions, all in
support of the Single European Sky ATM
Research (SESAR) masterplan.
Due to the substantial increase in air
traffic in Europe, the radio frequencies
currently used for ATM communications will
be under considerable capacity stress in the
next 5 to 10 years. The Iris program will
relieve pressure on these ground-based radio
frequencies by introducing a safe, secure
satellite-based datalink between aircraft and
ATC. Key stakeholders from the aviation and
ATM industries, including aircraft OEMs,
avionics manufacturers and ANSPs, are
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working together to deliver Iris. To date
more than 30 companies have contributed,
with Inmarsat, CGI and Thales Alenia Space
Italy forming the core of the consortium.
Iris will enable major economic, safety
and environmental benefits. ANSP
productivity will increase, thanks to faster
DCPC. With initial 4DT allowing controllers
and pilots to proactively share and agree on
the trajectories to be flown, the resulting
flight profile optimization will reduce fuel
burn. Communications security will also be
enhanced, as Iris will use security gateways
and a VPN barrier that securely connects
flight management systems on board the
aircraft to corresponding systems used by
controllers on the ground.
In July 2018 ESA and Inmarsat achieved
a major milestone in the Iris program – a
three-hour test flight in which a number of
real-time communication exchanges were
completed between the cockpit and flight
control facility over continental and oceanic
airspace. The flight departed from
Amsterdam Schiphol Airport and was
supported by Iris technology partners
Inmarsat, Honeywell, CGI and SITAOnAir,
using a Cessna Citation II aircraft provided
by Dutch company NLR. This evaluation
moves the Iris program a step closer to
enabling SESAR’s concept of pinpointing
aircraft in four dimensions.

Real savings for airlines
Hawaiian Airlines has been reaping the
benefits of operational connectivity for some
time. Beyond the faster performance of the
aircraft communication addressing and
reporting system (ACARS) over IP, the airline
is taking advantage of the IP connection on
its aircraft by introducing applications into
its operations that allow it to make strategic
decisions regarding weather events,
optimization of flight routes, and new
methods of aircraft-to-aircraft
communication via the applications on
electronic flight bags (EFBs). Examples of
data exchanged include larger operational
or graphics files, such as weather or airport
information. As a result, Hawaiian Airlines
now has some of the closest-monitored
aircraft in the world and is reporting real
savings in its operations. The technology has
been so beneficial that Hawaiian has selected
SB-S for its new fleet of A321neo aircraft.
Inmarsat continues to work with Hawaiian
and application partners to further enhance
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Cobham Satcom/Shenzhen Airlines
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Cobham sales engineer Ying Cui (right) configures the AVIATOR 300D terminal on Inmarsat’s SB-S platform for Shenzhen Airlines

the capabilities of those applications.
“Hawaiian Airlines is looking at the
connected airplane to enhance our
situational awareness and that results in
increased safety. The connected airplane
allows me to see more than 30 minutes
ahead of the aircraft,” says Captain Jonathan
Lee from the airline.
Shenzhen Airlines has selected SB-S for
its entire Airbus A320 fleet and has obtained
a supplemental type certificate (STC) to
extend the system to its Boeing 737 aircraft.
Shenzhen Airlines is leading the way in its
use of SB-S to offer enhanced safety,
increased capacity and more efficient
operations in the rapidly growing Chinese
market as advanced flight tracking and
satellite communications capabilities are
increasingly mandated.
Finally, United Airlines has been flying
with SB-S equipped on its 767s since 2017.
SB-S is part of its ongoing commitment to
best-in-class operations, safety and service.
The United airplanes equipped with SB-S fly
regular routes in the highly congested North
Atlantic airspace.

Award-winning solution
Not only is SB-S faster than other cockpit
connectivity solutions, but it also operates
on a different frequency from Inmarsat’s
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cabin offerings. This segregation of data
enhances security by maintaining certified
safety services on secure bandwidth for the
cockpit. The ability to offer this kind of fitfor-purpose connectivity reinforces
Inmarsat’s position as the only satcom
provider that can deliver the complete
connected aircraft over its own network.
SB-S is already attracting considerable
industry recognition. It has undergone
successful evaluation by the FAA’s
Performance-Based Aviation Rulemaking
Committee as a platform to provide CPDLC.
In addition, SB-S received the prestigious
2018 Jane’s ATC Award in the technology
category, an annual award for the best
projects in the ATM industry that have
moved ATM forward with innovation,
technological, environmental, runway,
enablement or equipment supply advances.
Inmarsat has a history of revolutionizing
aviation, dating back to the early 1990s
when the company’s satellite
communications tripled airspace capacity
over the oceans. Now offering a connectivity
solution for the next generation of ATM,
Inmarsat predicts the airlines and ANSPs
that adopt IP connectivity now will be the
first to gain the advantages of increased
airspace efficiency, reduced emissions and
cost savings. v

ATM CONTINGENCY SYSTEMS

ATM BACKUP
ANSPs should deploy a functional contingency system to reduce the disruption
caused by ATM system faults
Stefan Matts, marketing director, Si ATM
Air traffic management is becoming
more complex and sophisticated,
driven by the continuous increase in
air traffic in most parts of the world. ATM in
this context means the support systems
closest to the tower, approach and en route
controllers. The main goal is, obviously, to
avoid conflicts in the air and on the ground,
but also to make the controllers’ work more
efficient in order to safely handle higher
traffic levels and provide sustainability of the
passenger transport system.
The controllers need systems with a high
level of functionality as well as efficient and
easy-to-use human machine interfaces
(HMI). The systems must also be safe and
have the highest level of availability. Over
the past 20 years, Eurocontrol (among other
organizations) has put increasing demands
on controller support functions and now
mandatorily requires, for instance, safety
nets, medium-term conflict detection
(MTCD), monitoring aids, aircraft position
estimations, accurate trajectory calculations,
controller-pilot data link communications
(CPDLC), free airspace routing, military to
civilian coordination, inter-flight information
region (FIR) communication (OLDI/AIDC)
and so on.
ATM systems have evolved into complex
software systems that put high demands
on designers, programmers and testers.
They have also had to become more costeffective in line with overall cost-cutting in
the air transportation industry, meaning
they need to be reliable both in terms of
safety and longevity.
ANSPs struggle to maintain high service
availability, but examples of breakdowns in
ATM systems are many, implying high costs
for the ANSPs, airlines and passengers. The
overall cost for the local community (for the
whole region in which the ANSP is situated)
is hence huge, even for a few hours’
disruption in airspace and at airports.
ATM system suppliers are making great
strides in developing reliable and faulttolerant systems with a high level of
redundancy. Still, breakdowns happen in
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Employing a backup system ensures air traffic controllers experience no downtime if the main system breaks down

individual systems due to software bugs,
human factors when configuring computers
and networks, and through maintenance.

Service continuity
As the systems became more complex, the
ANSPs realized they needed backup when
the main systems broke down. They started
out with simple radar display systems
running in parallel with the main system.
The idea was (and still is in most places) that
the controllers “switch” to the fallback
system if the main system starts to behave
strangely. Due to lack of functionality in the
simple fallback system, the controllers can
only apply the ‘clear-the-skies’ principle,
thereby hopfully avoiding incidents, and
then close the airspace until the main system
comes back. This approach of course
enhances safety, but still causes a lot of
problems in traffic flows, and hence has
high costs to the local community.
Some fallback systems have evolved
slightly, to use inputs other than radar data –
for instance, having the main system supply
the fallback system with call-signs for all
vital flights.
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The next step is obvious: to maintain the
highest level of availability and full capacity
in air traffic control, one needs a system
that acts both as a fallback system and as
a contingency system.
The demands on such a system are:
• It requires (more or less) the same level
of functionality as the main system;
• It must also be sufficiently redundant;
• It must be able to detect what is happening
in the main system (clearances, jurisdiction,
etc) and be able to act in the same manner as
the main system along the flights’ trajectories;
• The HMI must be similar to the main
system, so as not to cause confusion for the
controller when switching from main to
fallback (not forgetting training costs); this
will enhance safety and reduce the need for
training on the fallback system.
• It must be separated from the main system
as much as possible in terms of interfaces,
location and power supplies to avoid the
same error affecting both main and fallback;
• The fallback system should use other
software components and design than the
main system to avoid having the same
software error in both systems. This can only

ATM CONTINGENCY SYSTEMS

be assured by taking the fallback from
another supplier.
All this may sound expensive to achieve;
it would be like purchasing another
complementary ATM system. Many
ANSPs are locked in to old relationships
with suppliers where the initial project cost
was immense, and maintenance in many
cases still is. The willingness to invest more
is lacking.
In reality, however, initial costs for ATM
systems have fallen constantly over the past
20 years, so it is now possible to justify this
expenditure. Cost/performance benefits will
motivate the investment. ANSPs that fail to
maintain the highest level of service
availability might suffer from penalties in
the future.

The cost of ATM systems has fallen, making an investment in a contingency system more accessible for service providers

Reliable investment
Si ATM has developed an ATM system
concept that implements most of
Eurocontrol’s wish list. It has been used
operationally by various ANSPs as their main
system for years, and has been continually
improved over more than 15 years.
The Si ATM fallback concept has been
delivered in various configurations for a

number of ANSPs, keeping costs much
lower than those of the main system:
• The system running on hardware
platforms that are similar to the main
system, thus saving on maintenance and
training costs;
• Picking up all essential data from the main
system so that a smooth switch can be

achieved (the controller continues to work
where they were);
• Using an adaptable HMI that performs the
essential functions of the main system’s HMI;
• Carrying out switching by means of a KVM
switch (using the same monitors, mouse and
keyboard) as the main system, as well as
taking over all essential interfaces. v

The ATM solution
supports Air Traffic Control operations for En-route (ACC), Approach (APP) and Tower (TWR)
control. In use since in 1999 and incrementally upgraded with functionality in conformity with
Single European Sky (SES) regulations.
Si ATM has achieved compliance with the SESAR functionality of the Pilot Common Project (PCP), which shall be
in operation throughout European airspace by 2025:
• Extended Arrival Management
• Airport Integration and Throughput, including
Departure Management
• Flexible Airspace and Free Route
The Swedish ATM systems provider since 1981

• Network Collaborative Management
• Initial System Wide Information Management
(iSWIM)
• Initial (4D) Trajectory Information Sharing

www.siatm.com / info@siatm.com
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REMOTE EQUIPMENT

WELL CONNECTED
Digital KVM solutions are helping to increase safety and efficiency in the air traffic control
and management sector, from take-off to landing and beyond
Steve Montgomery, senior marketing manager, IHSE
• Computers housed in an environmentally
controlled room can be managed and
maintained more efficiently. IT teams have
constant access and do not need to disrupt
controllers to reach machines.
Keyboard, video and mouse (KVM)
extenders, such as those from IHSE, provide
that connection between computers in the
computer room and controllers in the tower.

Ultimate reliability and
continuous operation
It is essential that data transmission within
air traffic control operations is totally
reliable. KVM technology supports this
through the integration of redundancy and
fail-over schemes. Extenders are available
with multiple internal circuits, dual wiring
and intelligent link monitoring. Should the
main connection in either device fail, or the
cable between them be compromised, an
automatic circuit within the extenders
instantly switches to the backup connection
to ensure continued operation. Secondary,
backup power supplies can also be added.

The next step – KVM switching
In addition to point-to-point extension of
single computers, it is possible, and often
desirable, to incorporate a KVM switch into
the installation. All source computers and all
operator workstations are connected to it.
Any operator can instantly reach any system
from their own station.

NATS

Modern air traffic control and
management operations rely on
up-to-the-second information that
is true and accurate. It is essential that the
equipment providing that information must
be of the highest order of reliability and
must perform as expected, constantly, and
without fail.
Throughout the air industry – across flight
operations, around airports and over whole
airfields – staff must be able to access data
to perform their duties to the highest level.
Information is crucial to safe and efficient air
operations and it has to be made available to
operators wherever they are.
In many cases, the source computers
providing that information are remotely
located and the data has to be transmitted
over a considerable distance to operators.
As an example, the systems that provide
critical services to ATC controllers in
most airports are located in secure,
environmentally maintained server rooms
at the base of the airport’s control tower.
This provides considerable benefits:
• Operators in the control rooms benefit
from a more comfortable environment
devoid of noisy, heat-generating computers.
• The tower can be constructed more
efficiently. Space does not need to be
allocated in the control rooms or high tower
levels. There is also a reduction in weight at
the higher levels, which can also help in
architectural design.

Reliable technology and a quiet workspace are integral to safe and efficient air traffic control
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Supervisory staff can access the same
devices to oversee operations and, if
necessary, take control. With simple
keyboard commands, the supervisor can
monitor several operators to maintain a
full overview of all activities in a live
environment. A complete workstation can
even be replicated simply and easily, and
made live in a fraction of a second, should
the need arise.
This concept is applied to the airport
expansion at King Abdulaziz International
Airport in Jeddah. A redundant KVM switch
matrix has been installed in a new tower and
directly linked to the older ATC tower over
3km (1.8 miles) away. Operators can manage
air traffic from either location.

Beyond the tower
The skies are becoming busier. To cope with
this, new systems are being developed under
the SESAR program and implemented at a
rapid pace. New airfields are being built and
more refurbished. ANSPs have increasing
workloads and depend on technology to
ensure safety in all operations.
Completely new concepts – such as
remote towers – are being developed, tested
and implemented, taking advantage of
modern, high-bandwidth communications
and imaging systems. Airports are also
becoming busier and even more securityaware. They are responding to a heightened
level of threats with increased surveillance,
tighter security, and other safety measures.
KVM also offers great opportunities
to enhance and streamline operations in
other areas. In ground operations, security
systems and training/simulation rooms, the
technology simplifies and enhances live
connectivity. Operators receive the
information they need and can quickly
and easily switch between data streams.
Several programs to modernize and
secure ATM infrastructure, including
those associated with NextGen and SESAR,
incorporate KVM switches, offering full
4K x 2K video capability and bringing
visual clarity and other benefits to the
latest system implementations.

REMOTE EQUIPMENT

Left: Technological advances are allowing more
airports to implement remote air traffic control systems

New concepts in air traffic management,
such as remote towers, will rely heavily
on secure and robust video and data
connectivity over ever-increasing distances.
KVM-over-IP solutions will help deliver that
capability, ensuring safe operations, wherever
and whenever they are implemented.

Future-proofing
KVM extenders and switches include
extensive features, functionality and
performance that make them ideally suited
to many applications across the whole air
industry. As Manuel Greisinger, head of sales
at IHSE points out, “KVM technology is well
proven in the air traffic control, management
and airport operation sectors. The pace of
development of KVM devices and IHSE’s
commitment to add dedicated industryspecific features means that this technology
can be deployed with confidence in its
performance and in the knowledge that
future requirements can be met, often
through simple and quick changeover
of individual components.” v

KVM IN AIR TRAFFIC CONTROL
Instant access to any ATM device

Secure transmission and instant access with IHSE
IHSE KVM technology transports realtime data throughout the entire air
traffic control and management process,

enhancing safety and operational
efficiency from take off to landing, and
beyond.

Draco tera

KVM systems for total connectivity

Draco tera enterprise and compact switches, 8 to 576 ports
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Maybachstrasse 11
88094 Oberteuringen  Germany

IHSE GmbH Asia Pacific Pte Ltd
158 Kallang Way  #07-13A
Singapore 349245

Designed for 24/7 continuous operation

Mixed Cat X and fiber interconnection

Hot swap component capability

Fully-secure and reliable transmission

IHSE USA LLC
1 Corporate Drive
Cranbury, NJ 08512  USA

info@ihse.com
www.ihse.com
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ROUTING AND GUIDANCE

EXTRA DIMENSION
When integrated with airport systems and gate equipment, advanced visual docking
guidance systems can deliver more predictable aircraft turnaround times, higher operational
efficiency and safer gate areas than conventional docking guidance technology
Peter Håkansson, product manager gate solutions, ADB Safegate

Integrating isolated airport control
systems in the tower, at the gate and
across the airfield is the most costeffective way for airports to meet today’s
traffic demand and future growth. Investing
in higher operational efficiency creates more
capacity within existing infrastructure.
A critical element in this integrated
environment is the advanced visual docking
guidance system (A-VDGS), which brings
new capabilities over and above those of
a conventional visual docking guidance
system (VDGS). The result is increased safety
and efficiency from approach to departure.
So, what are these new functions and how
do they help airports reduce the cost of
airport and airline operations? Firstly, how
does a conventional VDGS work?

Going active for accurate docking
A-VDGS visually indicates the positioning of
an aircraft at a gate using basic and passive
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azimuth positioning and stop guidance.
However, a passive VDGS does not know
the position of the aircraft during the
docking procedure, as it provides only
passive guidance. Although it may be able
to measure the distance to the aircraft, it
cannot measure laterally and so does not
know the aircraft’s exact position.
This means the accuracy of the guidance
depends on the aircraft type, which can
result in misleading information being
presented during docking. Furthermore,
a VDGS is rather inflexible as it does not
allow realignment of centerlines and
cannot cope with multiple centerline
gates that support both narrow- and widebody aircraft operations. And should there
be an incident, the system will not be able
to provide adequate information for a
subsequent investigation.
On the other hand, as well as providing
basic and passive azimuth and stop position
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information, an A-VDGS augments this
with active guidance for pilots, using a 3D
scanner that measures height, distance and
lateral position. This means the precise
aircraft position can be detected within
the gate and it displays relevant and
unambiguous information to anyone
responsible for parking at the gate.
This more advanced 3D positioning
technology enables more accurate and
flexible guidance, regardless of the aircraft
type being docked. Guidance can now be
given on how far off the centerline the
aircraft is and the direction to correct the
error, the distance to the stop position, an
accurate indication of when to stop, and a
warning if the aircraft goes beyond the stop
position. This alone can create huge cost
savings, with 25% of all gate-related incidents
involving passenger boarding bridges and
the cost of a wide-body jet out of service for
one day being around US$100,000 (£75,000).

ROUTING AND GUIDANCE

Integration improves
safety and efficiency
The A-VDGS also fully supports airport
collaborative decision making (A-CDM)
and when integrated with other airport
systems and gate equipment leads to more
predictable aircraft turnaround, increased
efficiency and higher airport profitability.
Full integration enables seamless guidance
from the runway to the gate with full
awareness for ATC, apron control and
ground personnel. Safety is improved
because the A-VDGS positioning system
automatically feeds positional data from
the gate area to surveillance systems. This
means controllers have a real-time view of
the aircraft position and are automatically
alerted if an aircraft tail is blocking the
taxiway, with clear safety benefits.
Integration provides accurate information
on the turnaround process to apron control,
the departure management system and air
traffic controllers. This leads to improved
predictability of departure sequencing and
proactive control of traffic flow.
Furthermore, when the A-VDGS displays
are not being used to dock aircraft, they can
show real-time data on the target off block

growth, integrating gate, tower and airfield
systems is the smart investment to enhance
airport safety and protect future profitability.
The A-VDGS is a critical part at the heart of
this integration.

Solutions provider

Above: SafeLED illuminated airfield stand information
signs help pilots identify gate numbers more easily and
are available with or without GPS coordinates
Opposite: Safedock A-VDGS provides active guidance
to pilots to support safe, efficient and precise automated
aircraft parking

time (TOBT), countdown timers for specific
actions, or other free text information vital to
the operation. The A-VDGS display is clearly
visible from the entire gate area, enabling
personnel to synchronize their work to
provide more efficient gate operations.
As airports strive to deal with ever
growing passenger demand and traffic

ADB Safegate is a leading provider of
intelligent solutions that deliver superior
airport performance from approach to
departure. The company partners with
airports and airlines to analyze their current
structures and operations, and jointly
identify and solve bottlenecks. Its
consultative approach enables airports
to improve efficiency, enhance safety and
environmental sustainability, as well as
reduce operational costs.
ADB Safegate’s portfolio includes solutions
and services that harmonize airport
performance, tackling every aspect of traffic
handling and guidance, from approach,
runway and taxiway lighting, to tower-based
traffic control systems and intelligent gate
and docking automation. The company has
1,000+ employees in more than 20 countries
and serves some 2,500+ airports in more
than 175 countries. v

Air traﬃc continues to boom. Airport bottlenecks are a
constant challenge.
Create more capacity by integrating and automating airport
systems to cut the time aircraft spend on the ground.
See how our solutions work together to enhance safety
and eﬃciency across the airport.

www.adbsafegate.com

Boost airport performance
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ADS-B

INCREASED VISIBILITY
The ATC industry is just one of several that require the use of reliable and
affordable ADS-B technology
Dr Ingo Pletschen, product manager ATM, Becker Avionics
Authorities all over the world have
put in place forward-fit and retrofit
mandates to update aircraft with
ADS-B Out technology. By January 1, 2020,
the FAA requires all aircraft flying in Class A,
B and C airspace in the USA to be ADS-B
Out equipped. Additionally aircraft flying
in Class E airspace – above 10,000ft – also
have to be ADS-B Out compliant. Australia
has required ADS-B Out transponders
since February 2017 for all IFR operated
aircraft. Furthermore, in Europe EASA
demands ADS-B Out for all IFR operated
aircraft with a speed above 250kts or
a maximum take-off mass above
5,700kg (12,560 lb).
All these deadlines mean there is now
an increased number of aircraft visible to
ADS-B receivers. The flight information of
more and more aircraft can be captured by
cost-efficient ADS-B receivers on the ground,
in the sky and in space, which has resulted
in a growing number of new applications,
such as websites that offer flight tracking
services using ADS-B data. Turnover is
achieved from advertising, premium
accounts and offering flight data to
customers such as airlines. The ground
infrastructure is established via receivers,
which are sold for a low price or provided
free of charge to users and feed data to
a central server. This business model is
attractive enough for a large number of
websites that have been already launched.
Additionally Mode S data is received and
position estimation is performed via
multilateration (MLAT) techniques.
ADS-B data is also used for surveillance
in ATC and for advanced surface movement
guidance and control systems (A-SMGCS),
which require certified ADS-B solutions.
Technical requirements like redundancy,
availability and data verification usually lead
to project budgets of several million euros.
In A-SMGCS even airport vehicles are
tracked to avoid runway incursions. Then
they need to be equipped with an ADS-B
transmitter. This provides full visibility to
the responsible controller and is also visible
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Left: A mobile ADS-B
vehicle squitter
Below: A ground ADS-B
receiver for tracking
aircraft transponders or
vehicle squitters

they demand different hardware/software
solutions that come at different price points.

Further applications

on the pilot’s display when the aircraft is
equipped with ADS-B In. Although both
applications are using the same ADS-B data,
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Other industries that are investing in ADS-B
technology include oil rigs and wind farms
that use helicopters for service and
maintenance. This can be managed more
efficiently when the helicopter position can
be tracked. However, at these remote
locations there is often no ADS-B coverage,
so the rig or farm owner must install their
own receivers. Due to the fact that no
separation services or other ATC tasks are
performed, a certified system is not
necessary and thus a cost-efficient situational
awareness display is sufficient. Ships that
want to display air traffic data must install
ADS-B receivers on the vessel.
For several reasons, onshore users are also
relying on their own ADS-B hardware rather
than on flight tracking services from external
companies. For example, companies located
in countries without coverage from flight
tracking websites need their own receivers.

ADS-B

Furthermore, to ensure coverage of aircraft
flying at low altitude or moving on the
runway, ADS-B receivers are required at
the airport. The dependence on external
ADS-B service providers gives some users
another reason to buy their own hardware.
Typical applications include flight schools in
countries with low coverage that want to
follow and record the flights of their pupils.
Another application is the surveillance of
wildlife reserves, as sometimes flight
restrictions may apply in areas where rare
birds are protected. In this instance, flights
below a specific altitude are usually
prohibited and should be supervised.
This requires not only ADS-B, but also
Mode S reception including MLAT,
to ensure that non-ADS-B Out aircraft can
be tracked. This needs to be established
at a low altitude and thus infrastructure
is needed to ensure coverage.
Alongside a receiver, a professional
software solution is required to fulfill the
user’s needs. Functions such as record and
reply, incursion detection, airspace
proximity/entry warnings and estimated time
of arrival are important features that complete
the solution for the above applications.

Above: A
fixed ADS-B
vehicle squitter

Many applications that benefit from ADS-B
technology are already in place and more will
arise in the future. Another step forward is
global coverage with the help of space-based
ADS-B. However, many aircraft have only
a bottom antenna, which makes it difficult

to receive data from above. For applications
with a regional extent, investing in your own
infrastructure provides excellent coverage
and data with the lowest latency. For global
tracking, space-based ADS-B and large
receiver networks are the best solution. v

Communication systems and
ADS-B solutions delivering
performance and reliability
without compromise, for safer
ATM operations.

http:
email:
tel:

www.becker-avionics.com
info@becker-avionics.com
+497229 305 0
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KVM CONNECTIVITY

PERFECT PROTOCOL
An increasing number of control rooms are realizing the benefits of using the Internet
Protocol for a more efficient, operator-centric approach to air traffic management
Daniel Prax, marketing communications manager, Black Box

It’s invisible, surrounds us all, and
connects us globally. If you are
thinking about air, you’re not far off.
Modern communication is the lung of the
digital age, supporting people globally with
fresh ideas, consuming feedback, and
processing it into all regions of networkbased communication infrastructure. The
Internet Protocol (IP) is the medium that
gets this cycle going.
IP has come to be one of the most
beneficial technologies of the past 40 years,
providing a freely accessible, highly flexible
and interoperable way of getting information
from point A to point B. IP is the most
commonly used protocol to package data
and route it from a source to a host across
networks. It is the core and foundation of
the internet as we know it today and
connects billions of people and devices
across the globe. And it continues to
expand: Statista predicts global, IP-based
data traffic will grow by more than 80% in
the next three years.
Critical, 24/7 work environments such as
air traffic control rooms are taking advantage
of this technology by connecting security
cameras and standard office equipment
such as PCs and printers, and ensuring
direct lines of communication – moving
away from classic radio communication
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and toward a more reliable, high-quality
digital connectivity. More and more control
rooms, towers and airport control centers are
taking the next step by moving to digital,
IP-based keyboard, video and mouse (KVM)
solutions, connecting multiple operators
and air traffic controllers with physical and
virtual servers.

Cross-point connectivity
For many years, the so-called KVM
technology has been a hidden champion,
enabling cross-point connectivity and
bridging the distance limitations inflicted by
analog signal deterioration beyond a video
cable length of 5m (16ft). The benefit of this
technology is that it enables all users to
switch between PCs and applications within
fractions of a second from just one set of
keyboard, mouse and screen. On top of that,
critical IT hardware can be stored in safe,
climate-controlled environments.
With KVM systems embracing IP
technology, a new era of cross-point
connectivity is dawning. IP-based KVM
solutions are beneficial for both IT managers
and users, as they streamline connectivity
between workstations and remote IT
equipment. Depending on the required
bandwidth, it is now possible to even use
existing LANs to connect users with any
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source. PCs don’t even have to be in the
same building, city or country, as IP-based
KVM supports connections over the internet.
These systems allow for flexible scaling up to
thousands of endpoints, which eliminates
the immediate need to plan the final number
of endpoints years ahead. With 10/100Gb
and even terabit networks becoming the
standard of the future, switching across
multiple 4K60 sources is a viable option
with KVM over IP.
IP as a transportation medium also makes
it easier to build all-connected control and
management systems. If devices such as
touchscreen consoles, video wall controllers,
communication devices and KVM systems
all speak the same language, it is possible
to connect them into operator-centric,
touchscreen-based systems that enable more
efficient workflows and make the demanding
job of an air traffic controller easier.
Recently, there’s been a strong trend
toward centralized air traffic control centers
managing multiple, small to large airports
from a central facility. This saves on IT and
personnel costs and makes shift planning
much easier – especially for small airports
that suffer from constant lack of staff.
Remote air traffic management (or virtual
towers) are also beneficial for security, as
the control environment can be separated

KVM CONNECTIVITY

from the airport and can even be built
underground. KVM over IP is a key
element when it comes to extending and
distributing camera feeds and peripheral
signals such as USB. These feeds can be
connected to video wall controllers to
provide real-time visual updates to all
operators or to touchscreen interfaces that
allow for more intuitive switching between
live feeds and applications.

Secure network
One of the most prominent security concerns
is that it’s easier to tap into IP-based systems
to get control of servers – and ultimately the
applications and data on them. A proprietary,
protocol-based cross-switching network is
still perceived to be the most secure option
for many end users. On the other hand,
KVM extension over IP is encrypted by TLS
protocols. To get control of a server through
a KVM system, it would be necessary to
decrypt the data and go beyond the actual
KVM devices, making it highly unlikely that
an external intruder without inside
knowledge can access any source on the
network. Additionally, critical KVM over IP
networks are typically managed out of band,

Above: IP technology helps to streamline air traffic controller workflows
Opposite: Virtual air traffic control room

which makes intrusion impossible without
having physical access to the hardware.
Black Box helps to build more than 500
control rooms per year; among these are the
ATM control rooms of some of the largest

airports globally. With more than 40 years
of experience in the field and a superior
taskforce of application engineers, the
company can help with IP connectivity
solutions from planning to implementation. v

THE FUTURE OF KVM: EMERALD™ UNIFIED KVM
Pixel-perfect HD or 4K video extension and switching over IP, a proprietary direct connection or both.
Connect users with both physical and virtual machines - even across the internet.
00800-22552269 (CALLBBOX)

BLACK-BOX.EU/EMERALD
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HEADSETS

MISSION-CRITICAL MOBILITY
Wireless push-to-talk adaptors enable dispatchers and controllers to communicate
efficiently in a safe and hazard-free environment
Lee Bradley, director of public sector sales, Plantronics

Plantronics was founded by two
pilots in Santa Cruz, California, in
1961. Their idea of producing the
world’s first lightweight communications
headset was brought to market as the MS50.
This first product was a great success, and
although intended specifically for use by
their fellow pilots, the MS50 was soon the
product of choice at NASA (both mission
control facilities and astronauts), with air
traffic controllers and in the 911 dispatch
market. Versions of the MS50 were used
throughout the Apollo space program, and
during the Apollo 11 mission on July 20,
1969, Neil Armstrong spoke the first words
from the moon via a Plantronics headset.
Starting with its founders’ mission
to develop a solution that would allow
pilots to do their jobs better, Plantronics
has always understood that in missioncritical markets and when people’s lives
are on the line, accurate and reliable
transmission of the human voice can make
the difference between success and failure,
life and death. Satisfying this need remains
the company’s mission.

Since their introduction, the Plantronics
CA12CD and CA12CD-S adaptors have
garnered a solid reputation based on product
performance and reliability. The CA12CD-S
may be used in conjunction with consoles
from all major manufacturers. In both public
safety and ATC applications, the CA12CD-S
eliminates the cable that tethers the user to
the host system. And importantly, a large
number of CA12CD-S units – frequently
up to 40 – may be used in a single location
provided spacing requirements are met.

Wireless push-to-talk technology
Traditional corded push-to-talk (PTT)
adaptors from Plantronics have been the
standard in ATC and public safety for
decades. The recent emergence of new
radio technologies has given rise to a new
category of wireless PTT adaptors, and
Plantronics has responded with innovative
and advanced solutions.
Plantronics pioneered the first wireless
PTT – the CA10CD adaptor – nearly 20
years ago. In 2007, with new and more
secure wireless technologies available,
the company began shipping the nextgeneration CA12CD. This adaptor was
engineered and designed from the ground
up to meet the specialized requirements of
ATC and emergency dispatch.
The CA12CD adaptor incorporated the
ergonomic PTT form factor that most
controllers and dispatchers were familiar
with, an extra battery to extend talk time,
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Safety
operation within the newly allocated
UPCS band of 1.92-1.93GHz for North
America (1.88-1.90GHz for the EU), and
used a secure and encrypted DECT 6.0
wireless protocol.
The CA12CD evolved into the
CA12CD-S, which is available in more
than 30 configurations, with numerous
connector options such as PJ7, USB and
LEMO. Services are available from
Plantronics for customized connectors
and wiring. Both four- and six-wire PTT
applications are supported.

AIR TRAFFIC TECHNOLOGY INTERNATIONAL 2019

Traditional corded PTT adaptors used in
ATC tower locations can create trip hazards
and obstruction when controllers stretch the
cables across a shared space to get a better
view of movements on the field. Eliminating
the cable between the user and the console/
computer also improves the reliability of the
system as there is no cable to be rolled over
by chairs, stepped on, pulled, strained or
caught in closing desk drawers. A wireless
connection between controller and console
resolves these issues. Safety and mobility are
improved, and the cost of replacing
equipment can be reduced.

HEADSETS

Training
Training is always an important
consideration, and Plantronics provides
two solutions complementing its portfolio
of PTTs. A popular and cost-effective
training solution is its Y-adaptor cable,
which can be plugged into the quickdisconnect connector on the PTT to
connect two Plantronics headsets. The
Y-adaptor enables both instructor and
trainee to hear and speak clearly.
A more sophisticated solution is the
PTT training adaptor, which connects to
the host console while connecting two
PTT units. The PTT training adaptor
mixes the microphone outputs of
instructor and trainee so that either may
communicate through the host console.
The adaptor also allows either the
instructor or the trainee to key up the
communications radio with the PTT
buttons on their individual PTT amplifiers.
The trainee’s send audio is muted when
the instructor presses their PTT button
– this ensures instructor control in
real-life situations.
As with the Y-adaptor, the training
adaptor allows multiple users to share the

Left: Instructors can
monitor trainee progress on
a separate PTT system
and intervene as
needed by using the
PTT training adaptor
Opposite page, top: The
CA12CD-S wireless PTT
headset adapter provides
encrypted communications
and PTT functionality for
ATC applications
Opposite page, bottom:
The H31CD Starset is
the most popular
Plantronics headset for
air traffic controllers

communication. With the training adaptor,
however, both the instructor and trainee
are working with their own PTT and
headset, resulting in a more realistic
training environment.

Reputation and track record
The Plantronics CA12CD-S wireless PTT
system, coupled with the company’s headset
solutions, is a pivotal and reliable tool for
dispatchers and controllers whose mission-

critical responsibilities demand state-ofthe-art equipment and technology.
For over 50 years Plantronics has
been known for reliability, quality and
customer service. As innovators and
industry leaders, its solutions continue to
meet the demands of dispatch and ATC
operations. Plantronics got it right with the
first headset on the moon in 1969 – it can
surely handle the demands of your dispatch
or ATC operations today. v

When communication is critical,
you can rely on a Plantronics headset.
Powered by a 50-plus-year obsession with perfecting headsets and backed by a
worldwide network of services and support, Plantronics audio devices have a
well-earned reputation for mission critical applications like aviation and ATC.
Plantronics is proud to hold the exclusive contract with the FAA for ATC
headsets, offering corded, USB, and wireless products for US and International
applications. Our Specials Group also provides both corded and encrypted
wireless headsets for dozens of other mission-critical applications with public
sector agencies such as NASA, DoD, the Armed Forces,
and emergency dispatch services.
We design headsets for day-to-day wear in demanding environments and
our historic expertise ensures that every product we build meets
the highest standards of quality andreliability—so you
can simply communicate.

Visit plantronics.com/ATTI, email public.sector@plantronics.com or just call
us directly at 800-682-0380 to learn more about our latest solutions.
©2018 Plantronics, Inc. All rights reserved. 5.18 177077
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AIRCRAFT SEPARATION

SPACE SAVER
German ANSP DFS is increasing airport capacity at
Leipzig Halle Airport by implementing wake turbulence
re-categorization

Any sharp rise in traffic volumes
has a clear and direct impact on the
work of air navigation services. This
is particularly true for increases that exceed
the consensus forecasts made years ago, as
has been the case in Germany recently. A
record 1.59 million flights were controlled
in German airspace in the first half of 2018.
Current forecasts predict further growth for
the second half of the year, which will mean
that 2017’s record of 3.2 million controlled
flights will be broken.
Airport operators regularly ask ANSPs to
provide the capacity to manage such growth
in a timely manner. But this is not always
easy. Safety will always be the highest
priority, even if this comes at the cost of
capacity restrictions.

Adding capacity

DFS Deutsche Flugsicherung

German air navigation service provider DFS
Deutsche Flugsicherung has introduced an
initiative to boost capacity – namely the
application of the new European Wake

Vortex Re-categorization standard, known
as RECAT-EU, at the cargo hub of Leipzig
Halle Airport in the east of Germany.
Many airports need more capacity to
profit from traffic growth, requiring more
effective runway occupancy times and a
better rate of throughput. Runway
occupancy times are normally directly
connected to the separation minima in place
for approaches and departures. This in turn
is dependent on radar coverage and the
wake turbulence category.
RECAT-EU offers a way to boost capacity
as it changes the breakdown of wake
turbulence categories. Under certain
conditions, the new standard allows
controllers to reduce separation minima
and guide more aircraft to land safely in a
shorter time. The RECAT-EU standard has
been approved by the European Aviation
Safety Agency (EASA) and was published
by Eurocontrol in 2016.
DFS analyzed this standard and
investigated how the new categorization
could be used to add capacity. A decision
was made to focus on Leipzig Halle Airport.
The airport was selected as the relatively
homogeneous mix of approaching aircraft
meant that a rise in capacity was likely.
Workshops were held with controllers
from the DFS units in Munich (area control
center) and Leipzig Halle (tower) so that
local expertise could be incorporated to
examine the effects of any changes to the
daily operational routine. When this stage
was completed, the planning of the actual
introduction began. In July 2018 the airport
became the third airport in Europe to
introduce the new separation standard.
Beforehand, trial operations had been
conducted for a year to test the procedure.

How it works
In essence, RECAT-EU involves modifying
the wake turbulence separation minima
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Neochrome/DFS Deutsche Flugsicherung

Julia Manowski, DFS Deutsche Flugsicherung GmbH and
Carsten Wiltschko, DFS Aviation Services GmbH

between successive aircraft. The heavier the
aircraft, the greater the wake turbulence. The
separation distance between aircraft needs to
reflect this fact to maintain safety.
In contrast to the four wake turbulence
categories under the ICAO standard (Super,
Heavy, Medium and Light), RECAT-EU has
six categories. Under RECAT-EU, the ICAO
categories Heavy and Medium are further
broken down – Heavy into Upper Heavy
and Lower Heavy, and Medium into Upper
Medium and Lower Medium. The increased
number of categories allows a reduction in
the minimum distances between certain
types of aircraft. It is also possible to apply
the new standard in part and introduce only
specific new categories, such as Lower Heavy.
The new categorization was developed
after the introduction of the Airbus A380,

AIRCRAFT SEPARATION

which saw the introduction of the Super
category. This led to a fundamental review
of the wake turbulence categorization. A
Europe-wide project based on ICAO PANSATM (Doc 4444) focused on a revision of
the wake turbulence categories and their
corresponding separation minima.
ANSPs, supervisory agencies, aircraft
manufacturers and research organizations
carried out a safety analysis and determined
potential advantages from any
re-categorization. For this purpose, the
latest knowledge on wake turbulences,
their physical properties and behavior was
compiled, and simulations and flight tests
were conducted. Subsequently Eurocontrol
prepared a safety case report entitled
European Proposal for Revised Wake Turbulence
Categorization and Separation Minima on

Approach and Departure. In October 2014
EASA confirmed the new procedure. In
essence, by revising the categorization a
higher airport capacity was to be expected
without increasing the hazard posed by
wake turbulence.

Ten percent increase
With these changes, up to three additional
approaches per hour can be handled at the
airport. This corresponds to a rise in
capacity of 10%. So far, this only applies to
aircraft approaching from the east. Capacity
has not yet been increased for the opposite
landing direction because it is not possible
for aircraft to leave the runway quickly under
the current runway/taxiway configuration.
On the basis of the aircraft types operating
at the airport, the RECAT-EU Lower Heavy

Above: View of Leipzig Halle Airport from the control tower
Left: The DFS control tower at Leipzig Halle Airport

category was added. The aircraft types using
the airport that belong to this category are
Airbus A300 (type designator: A306, A30B),
Boeing B757 (type designator: B752, B753),
and Boeing B767 (type designator: B762,
B763, B764). See figures on page 86.
If an aircraft type from the Lower Heavy
category follows an aircraft of the same
category, the separation of four nautical
miles, defined by ICAO for aircraft pairs
Heavy/Heavy, can be reduced to three
nautical miles. All other lateral and vertical
distances remain unchanged.
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Neochrome/DFS Deutsche Flugsicherung

AIRCRAFT SEPARATION

Both the leader and the follower have to
belong to the Lower Heavy category. If this
is not the case, the aircraft will be assigned
to their original ICAO categories and ICAO
wake turbulence separation minima have
to be complied with.
A risk analysis was carried out before the
introduction. The planned local changes to
the functional system were checked and
documented. The introduction of the
reduced wake turbulence separation
minima was set for FL 110 and lower.
The categorization is used around the
clock, with no restrictions on time or day.
DFS controllers handle 80,000 flight
movements each year at the airport. During
the day, the traffic is mainly passenger and
charter flights that fall under the Medium
wake turbulence category. This changes in
the evening and night hours, when traffic
volumes rise, as the airport is home to global
logistic companies including DHL Express,
Aerologic and Ruslan Salis. Such flights
make up 75% of the airport’s overall traffic.
Around 1.14 million tons of freight were
processed at the airport last year, making it
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one of the top five cargo hubs in Europe.
Around 80% of the cargo flights at night are
made up of the new Lower Heavy category,
which means a reduced minimum of three
nautical miles can be applied. As mentioned,
simply by introducing one new category DFS
raised the airport’s capacity by 10%.

DFS Spacing Tool
Under RECAT-EU, the number of possible
combinations of separation minima rises

Top: The view inside the
tower at Leipzig Halle
Airport, Germany
Above: Separation minima
at Leipzig Halle Airport
based on ICAO’s wake
turbulence categories,
supplemented by the
RECAT-EU category Lower
Heavy
Right: Reduced separation
for an aircraft pair Lower
Heavy/Lower Heavy
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from 16 to 36. When you combine this with
the objective of bringing more aircraft per
hour to land, you have a significant increase
in complexity, especially at large airports.
Managing increased complexity requires
new tools to support controllers. DFS, for
example, is incorporating the new wake
turbulence categorization into the DFS
Spacing Tool, which determines the
minimum separation required and displays
this information visually to controllers.
The tool can also deal with other concepts
to modify separation minima, such as timebased separation (TBS). TBS takes wind
data into consideration to avoid having
over-separations when there are strong
headwinds. When combined with
RECAT-EU, this procedure promises further
capacity increases in the approach phase.
The DFS Group is currently working on
introducing RECAT-EU at other airports in
Germany to boost capacity. It is just one of
many ways in which the DFS Group is
responding to rising air traffic volumes.
It underlines what can be achieved by
responding intelligently in the customers’
interest to a changing environment. v
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RADIO FREQUENCIES

8.33 KHZ FROM TOP TO BOTTOM
The deadline for 8.33 kHz channel spacing for air traffic control operations is
fast approaching, but there are still many challenges to overcome
Víctor Quiñones, CNS/ATM systems engineer, Ineco
It was in the mid-1990s that ICAO
decided to introduce the 8.33 kHz
channel spacing in the EUR region.
The aim was to provide new ATC voice
channels to deal with the predicted
frequency congestion of the VHF
aeronautical communications band, as
a consequence of the steady growth in air
traffic operations and the need for new
ATC sectors to manage it.
Such a solution had already been
implemented globally, when the VHF
aeronautical communications band went
from 100 kHz channel spacing to 25 kHz
channel spacing in the late 1970s. By the
1990s, radio technology was mature and
able to provide the new required separation.
The current reduction from 25 kHz to 8.33
kHz will be the last, taking into account the
necessary limits between channels and
the necessary bandwidth to encode voice
over the frequency carrier. This solution
squeezes the band and provides the most
direct and simplest solution to the frequency
congestion problem and multiplies by three
the number of available voice channels
in the VHF aeronautical band.

Phased implementation
The first implementation of this solution,
coordinated by Eurocontrol by means of the
8.33 Programme, was made in 1999 when
seven European countries enforced the use
of 8.33 kHz channel spacing and related
radio equipment in airspace above FL 245.
The remaining member states joined the
measure in 2002. The benefits were clear
and direct, so an extension of the solution
was proposed.
The first stage (vertical expansion) aimed
to extend the enforced airspace to above FL
195, and a second and final stage (horizontal
expansion) aimed to extend the measure to
all radios operating in the aeronautical
communications band.
The expansion of the program was an
increasingly complex issue, due to the
number of European states and stakeholders
involved (radio manufacturers, ANSPs,
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Above: 8.33 kHz channel spacing reduction over VHF
aeronautical COM band
Below: 8.33 kHz program phases
Opposite: CoverCOM coverage study by ATC sector

airports operators, airlines, military aviation,
general aviation, etc) along with economical,
technical, operational and safety aspects.
Therefore the European Commission drove
the process, issuing the following
implementing rules:
• For vertical expansion, EC Regulation No.
1265/2007 “laying down requirements on
air-ground voice channel spacing for the
single European sky”;
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• For horizontal expansion, EU
Implementing Regulation No. 1079/2012
“laying down requirements for voice
channels spacing for the single European
sky”. This regulation repealed the previous
one that can be considered a subset of this.
Regulation No. 1265/2007 set a deadline
of March 2008 to equip aircraft operators
with 8.33 kHz radios, and a deadline of
July 2008 for frequency conversion to 8.33
kHz channel spacing in ATC sectors above
FL 195.
Regulation No. 1079/2012 established a
new set of requirements and deadlines to be
fulfilled, the main ones being:
• Member states shall ensure that for sectors
with a flight level at or above FL 195, all
voice frequency assignments are converted
to 8.33 kHz channel spacing.
• Member states shall ensure that by
December 31, 2017, at the latest, all radios
have 8.33 kHz channel spacing capability.
• Member states shall ensure that, by
December 31, 2018, at the latest, all
frequency assignments are converted
to 8.33 kHz channel spacing with the
exception of:
(a) frequency assignments that stay in 25
kHz as a result of a safety requirement;
(b) 25 kHz frequency assignments used
to accommodate state aircraft;
(c) frequencies listed in article 1, point 4.

RADIO FREQUENCIES

Apart from that, the regulation
provided requirements for other affected
communications, navigation, surveillance/
air traffic management (CNS/ATM) systems,
voice communications systems (VCS),
flight data processing systems (FDPS),
and associated ATC procedures and
safety requirements.

Spanish roll-out
This overall approach to maintaining safety
has created a steady amount of work over
time, mainly for ANSPs and airport
operators. Ineco, as a CNS/ATM consultancy
and engineering company, has supported
Enaire (formerly AENA), the Spanish ANSP,
to implement 8.33 kHz since early 2000.
Initially, the main work was to identify
ATC sectors and frequencies to be converted
to 8.33 kHz and establish a procurement
plan to upgrade affected radio stations
to 8.33 kHz capability. Later on, as the
vertical expansion was addressed and
airspace complexity increased, or scheduled
to increase, to accommodate more air traffic
operations, coverage simulations were
needed to identify sectors (existing or
planned) to be converted and radio stations

to be upgraded. To do that, CoverCOM,
a coverage simulation tool specially designed
by Ineco, was used to identify Enaire’s needs.
Ineco has also provided engineering
support for radio station upgrades, such as
calls for tender support, deployment and
installation supervision, and put-into-service
support. Additionally, testing activities related
to the implementation of the requirements
for VCS and FDPS systems were carried out,

while operational safety assessment support
is currently being provided to extend the
8.33 kHz implementation as planned, but
taking into account some exemptions to
accommodate all airspace users.
Implementation throughout the EUR
region varies from state to state. Some
notes about the progression and challenges
can be found on the Eurocontrol VHF 8.33
project webpage. v
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ATM INTEGRATION

INCREASED TRANSPARENCY
New technologies are providing automated integration for regional, cross-border
air traffic flow management solutions
Agenir C Dias, Delfim O Miyamaru, Eno Siewerdt and Walter N Pizzo, Atech Negócios em Tecnologias SA
During a recent meeting of the South
American (SAM) Implementation
Group (SAMIG/21), which took
place in May 2018 at ICAO’s Regional SAM
Office in Lima, Peru, some new regional
agreements were signed to increase the air
traffic flow management (ATFM)
coordination among the states.
The same meeting also reported that
DECEA, the Brazilian ANSP, is about to start
a centralized management of flight plans at
its Air Navigation Management Center
(CGNA) by the end of 2018. Argentina’s
ANSP EANA also has plans to implement the
unique path for receiving flight plans in each
area control center by the end of 2020.
These are examples of some movements
toward a more integrated environment for
the future of ATFM in this region.
At the World Air Traffic Management
Congress 2018 in Madrid in March, Atech
presented its family of ATM integration
solutions, Makron. Makron’s air traffic
control system Sagitario and the ATFM
system SkyFlow work together with other
products to provide the best features for an
optimized management in this complex ATM
scenario. Some of these new solutions are:
a mobile application for electronic flight
planning (eFPL Janus); the initial flight plan
processing system (IFPS Leo); the systemwide information management module
(SWIM Aquila); and the new IWXXM
compatible meteorological information
database (OPMET Aura).
These kind of integration tools are the
response to a transformative vision that has
been arising recently, regarding the
expectation of a near doubling in air travel
demand in the next two decades. The result
of this vision is a worldwide effort to address
growing air traffic and lack of capacity. This
effort includes the implementation of
modern ATFM and SWIM systems, as
proclaimed by ICAO Documents 9971 and
9965. Any airport or ANSP facing capacity
issues should establish a strategic ATFM
planning and operational management
process to ensure safe and efficient use of
capacity, in collaboration across regions. It
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Above: CGNA – the
Brazilian Air Navigation
Management Center
at DECEA
Left: Aquila SWIM
technology of the PCICEA
platform in Brazil allows
DECEA and Eurocontrol to
share information

was the subject of initiatives such as the
Cross-border ATFM in the Americas and the
Distributed Multi-Nodal ATFM Network in
the Asia-Pacific region.

Sharing information
The challenge is to organize some level of
regional implementation, with gate-to-gate
data sharing among the involved authorities.
Currently, flights are captured only when
they are identified by the ATM systems of a
controlled region. This situation reduces the
time for decision making regarding the
navigation and landing of incoming aircraft
outside the estimated time stated in their
flight plans. With cross-border integration,
advanced ATFM may increase anticipation,
providing better measures to avoid or
minimize delays. Airport slots, sector
capacity, meteorological information, special
use airspaces and other resources are just a
few examples of factors to be aware of, at
every minute. Those are some of the benefits
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provided by SkyFlow, translating flow
management processes into digital streams,
with priorities established, tasks assigned,
and messages sent to appropriate entities.
Based on such ATFM demand, Atech
created the Aquila solution, which provides
features of the SWIM concept as a software
module integrated within the SkyFlow
system. This new platform for sharing
aeronautical information gives the control
organizations the necessary data to decide
tactically, choosing efficient actions, ensuring
safety of flights and reducing impacts to the
user, by receiving information from each
stage of flights coming from other countries.
As an example, DECEA has recently
started operation of its PCICEA project,
a platform for sharing current airspace
information using SWIM. It is the initial
implementation phase for a future complete
Airport Collaborative Decision Making
Information Sharing Platform (ACISP).
During this initial operational phase in May

ATM INTEGRATION

Right: Aeronautical Infrastructure Reservation (AIR) module
of SkyFlow system in operation at CGNA/DECEA

2018 at the CGNA in Rio de Janeiro, Brazil,
flight information from Brasilia, Curitiba,
Recife and Atlantic Centers was exchanged
between Brazil and Europe, as a result of
an agreement established between DECEA
and Eurocontrol. Using the SWIM features
of the Aquila system, the new technologies
confirmed the success in sharing data, as
expected for a mature cross-border ATFM.

Direct interaction
Another example of quick customization,
for regional or local requirements, is the
new Aeronautical Infrastructure Reservation
(AIR) system, operating in Brazil since
March 2018. It is an application module
developed for SIGMA (the Brazilian version
of SkyFlow developed for DECEA) to
comply with the allocation of air
transportation service rules defined by the
Brazilian Civil Aviation Agency (ANAC).
This module allows direct and online
interaction between the airport operator and
the CGNA. Now, the airport operator counts
on a direct AIR solution that simplifies the

access and consultation process for
immediate reservation of infrastructure,
helping airlines plan their networks. This
was only possible due to the advanced
ATFM solution already in operation in
Brazil, based on the foundation of such
integrated mature technologies.
SkyFlow is the result of almost two
decades of R&D efforts in Brazil. The system
provides multiple data-driven insights and
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incorporates refined algorithms for decision
support and advanced analytics, to allow the
application of advanced traffic management
measures for each flow management phase.
Even the definition of system-to-system
interfaces is now easier with SkyFlow, due
to its built-in information governance,
architectural foundation and integration
concepts that support the Makron ATM
solutions by Atech. v
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Polish Radome Services

RADOMES

RADOME DESIGN
There are multiple considerations for operators when selecting radomes to ensure they
are suitable for use in ATC applications
Clint Lackey, director radome products group, Infinite Technologies, Inc.
The basic function of a radome is
to provide a structurally sound,
protective barrier between an
antenna and the outside environment,
while creating minimal impact on the
electromagnetic performance of the antenna.
Radomes protect a wide range of air, ground
and shipboard systems for communications,
weather radar, military precision tracking,
fire control and other systems. The proper
selection of a radome for any application
can actually help improve overall system
performance. The controlled environment
provided by a radome extends the antenna’s
useful service life through prolonged
component operation, and reduces antenna
maintenance costs.
An antenna exposed to high winds, snow,
ice, humidity, UV radiation, salt-laden air
and other harsh environmental conditions
results in reduced system uptime,
component degradation and overall
corrosion. A radome isolates the antenna
from these conditions, meaning operations
can continue, and prevents damage to the
antenna during adverse conditions. A
radome provides shelter for personnel
performing operational duties and
maintenance activities. It also provides
a security screen by preventing visual
observation of the antenna system.
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Unlike other structures, there is no
industry recognized standard in place for
radomes. However, MIL-R-7705 is routinely
cited for general design and performance
requirements, providing a reference for
radome classification type (frequency of
operation), grade (primary or secondary),
class (flight, surface or fixed ground), style
(construction form), testing procedures and
performance standards. The optimum
radomes used for ATC are sandwich
construction tuned for operating in the
1.0GHz range for MSSR systems and 3.0GHz
range for PSR systems (Type II or IV, Grade
A, Class III, Style C).

Five factors for design
Properly designed radomes take five
primary factors into consideration: size for
operational and maintenance requirements,
frequency of operation, environmental
conditions, manufacturability for
transportation and installation, and
budgetary considerations.

Sizing
In general, when selecting the size of a
radome, it is best to have dimensional
information detailing the antenna’s working
envelope and axis locations. When this
information is not available, basic sizing
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for a parabolic center feed antenna is 1.5x
the dish diameter and for offset feed systems
2.25x dish diameter. For other antennas, a
dimensional envelope drawing is required
to determine a properly sized radome.
Truncation, or height of the radome,
is usually expressed as a percentage of
the radome’s diameter, and 85% is a good
rule to use when specific system data is
not available. A vital factor in selecting
a truncation is to preserve as close a
relationship between the radome center
and the antenna’s axis of rotation as possible
for optimal electromagnetic performance.

Frequency of operation
For an optimum radome solution, the
antenna system frequency of operation must
be considered. Without properly tuning the
radome design to the operational frequencies,
system performance will be degraded.

Environmental
Wind is the primary environmental condition
taken into consideration when designing a
radome. Wind usually exerts the most severe
stresses upon the radome structure. The
radome must be designed, analyzed and
tested to be structurally capable of
withstanding extreme wind events typical
of the installation environment.

RADOMES

Main image: The radome
design must support
maintenance activities
Inset image, opposite page:
Infinite Technologies’
terrestrial-mounted radomes
are available in sizes from
10ft (3.1m) to 77ft (23.5m)
Left: Diagram showing the
correct sizing of a radome

Manufacturability and logistics
As the size of a radome increases, it
becomes necessary to segment or break
the radome into pieces. When segmenting
a radome, careful consideration must be
given to panel size. Panels that are too small
results in higher than necessary costs and
decreased overall antenna system
performance. Panels that are too large create
transportation and installation challenges.
In general, panels should be limited in size
to allow for transportation by common
carrier methods that do not require oversized
or irregular handling.

Budget
Designing a cost-effective solution that
meets radio frequency (RF) and structural

requirements is an important consideration.
Although it may be possible to design a
radome that is less susceptible to structural
issues using new technologies, using
materials and processes with a proven track
record results in a reliable supply chain and
proven performance.

Other considerations
In addition to these primary criteria, other
design factors must also be taken into
consideration. For instance, the exterior color
of the radome should be considered – and
not just for purpose of aesthetics. A light
color will reflect more solar energy,
minimizing requirements for ventilation and
having less of an impact on RF performance.
Light colors will also extend the service life

of the radome. Dark colors increase the
surface temperature and thus interior
temperature, potentially requiring a
refrigeration system to be added.
Maintainability is also a key consideration
for radome design. A radome, like every
other structure, will require maintenance at
some point during its service life. The design
must be able to support maintainability
factors such as standardization,
modularization, interchangeability and
accessibility, to name a few. Typical
maintenance involves cleaning, sealing and
servicing accessory items and will require
personnel to walk on the exterior of the
radome. A radome that cannot support the
weight of personnel without damage will
require specialized equipment to perform
these tasks. In remote areas, this equipment
may not be available, resulting in degraded
service life or the unnecessary exchange of
radome panels.
Adding a properly designed radome can
be a huge benefit to an antenna system faced
with adverse weather conditions. A radome
will reduce lifetime maintenance cost and
allow for better antenna uptime during
extreme weather events. v
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DRONE TECHNOLOGY

UNIFIED SKIES
Drones employed for maintenance of instrument landing
systems result in environmental and economic benefits – but
they must work collaboratively alongside regular ATM systems
Hervé Demule, navigation engineer, Skyguide, and Damien Chambon,
solution architect, Skysoft-ATM
While an increasing number of
drones using lower airspace pose
additional safety challenges, they
also create new opportunities for innovation.
Skyguide, the Swiss air navigation service
provider, launched a project to use drones for
maintenance of automatic landing systems at
airports in 2016. Since January of this year, a
specially equipped drone has been deployed
at Zurich and Geneva airports. With this
innovative approach, Skyguide will, in the
short-term, be able to considerably reduce
costs and environmental impact.
Automatic landing systems provide pilots
with precision guidance for a safe approach
and landing on the runway under conditions
of reduced visibility. These systems have to
be calibrated at Swiss airports every six
months. This is currently performed by
means of calibration flights operated at
various heights and angles. An aircraft with
specialized equipment is flown in from
Germany for this purpose. This is expensive,
and causes greenhouse gas emissions and
noise during low traffic periods, usually
during the night at international airports.

Specially equipped drone
“By employing drones to check automatic
landing systems, Skyguide will be able to
considerably reduce costs and operational
disturbance, as well as CO2 and noise
emissions,” says Hervé Demule, navigation
engineer and project leader. Drones for
regular preventive and corrective
maintenance of the instrument landing
system (ILS) have been in use since January
2018 at Zurich and Geneva airports, and
will be deployed to regional airports in the
second half of this year. Additionally, a
deployment to other Navigation Aid Systems
is also being planned from 2019.
Skyguide, which had already developed a
mobile bench for ILS ground measurements
with a vehicle, has always put a lot of focus
on ILS ground measurement techniques to
achieve the best possible repeatability and
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correlation with flight checks, as
recommended by ICAO Document 8071.
For localizers (LOC), Skyguide had
already successfully applied the double
correlation technique between monitor data,
ground and flight check results. Indeed, for
many years, the ground vehicle equipped
with the Skyguide software, ILS Checker,
interfaced to an ILS receiver from Rohde &
Schwarz (R&S), and RTK GPS, allowed for
setting high standards in terms of LOC
ground measurements.
However, for Glide Path, the oldfashioned method with a telescopic mast
positioned at the threshold has never
reached an acceptable level of correlation
with flight checks in the near-field region.
Indeed, too close to the Glide Path these
measurements can only have a relative value,
but no absolute value: if a change is detected
in the near-field, what will be the impact in
the far-field? This question is nearly
impossible to answer with such a technique.
The solution is to use the measurement
of the Glide Path at a distance of at least
1km (0.6 miles), thus it is required to lift
the receiver to a minimum height of
approximately 50m (164ft), or 80m (262ft)
if possible. Thus, unmanned air system
(UAS) multicopter-based measurements are
the only way to meet this requirement and
become simply necessary.
Skyguide is now using a UAV multicopter
with an R&S EVSF1000 for preventive and
corrective ILS maintenance. It opens new
horizons in term of ILS measurement
techniques: for new ILS commissioning and
replacement, it enables a very good
preparation of the equipment before
commissioning flight checks.
Demule explains, “We are now collecting
data to ensure stable and precise
measurement results. By the end of 2019,
and once measurement accuracy and
correlation to flight check have been
confirmed, Skyguide intends to reduce
calibration flights performed by aircraft.”
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By using drones equipped with measuring
instruments, the number of ILS calibration
flights will be reduced by 50% from 2020
and by 70% from 2023, thus cutting CO2
emissions by 142 tons per year from 2020.
From 2023, a reduction of 199 tons of CO2
will be realized per year, according to
Skyguide’s forecast.

ATM/UTM coordination
Given the infinite variety of their uses,
drones will have a major impact on the
economy. Not only will these systems reduce
costs and enable more efficient operations
in many areas, but they will also allow
companies to emerge and develop the
required technologies to fuel this revolution.
To manage and control this newcomer,
SkySoft-ATM implements solutions in
coordination with Skyguide to integrate
seamlessly the worlds of ATM and UTM
(UAS traffic management system). These
solutions allow ANSP to manage the
information flows between a highly
regulated environment and free, open
systems provided by UTM actors while
unlocking market growth.
These solutions embrace the U-Space
vision advertised by Eurocontrol. Based
on a set of services, the U-Space Gateway
developed by SkySoft-ATM and implemented
by Skyguide is based on leading-edge digital
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Left: Drones are currently in use in
Geneva, Switzerland
Above: Skyguide has used drones
for the maintenance of automatic
landing systems since 2016

technologies and enables ANSPs to monetize
their data for UTM actors.
Using a sophisticated regulatory rule
engine, the solution allows ANSPs to define
the right level of information they want to
provide to the UTM world to comply with
ATM regulations.
The U-Space Gateway is a step toward
a more unified sky between airplanes and
drones and SkySoft-ATM aims to play
a strategic role bridging the gap between
ATM and UTM systems. v
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DATA TRANSMISSION

INCIDENT RECONSTRUCTION
How can we be certain that ATC communication and surveillance data, presented to an
investigator, has been received and recorded accurately?
Martin Clemow, sales and marketing manager, Phoenix Recording Systems

Communication and surveillance
data used in the provision of an
ATC service must be recorded to
enable a specific situation to be accurately
reconstructed in case an incident has to be
investigated. This data includes many types
of signals, transmitted in a number of
formats, using a variety of technologies.
The modern recorder has to be able to
interface to all of these.
Originally only the communications
between the controllers and aircraft were
recorded, typically using magnetic tape
recorders. Then, to be able to recover the
complete picture, surveillance (radar)
information was recorded alongside the
communications. Surveillance information is
usually recorded in two forms: through-thewall (TTW) radar, which is preprocessed
data, and at-the-glass (ATG) radar, whereby
the information displayed on the controller’s
screen is captured and recorded. In addition
to the communication and surveillance data,
other information such as CCTV camera
signals and the background noise in the
control room may also be recorded.
All the data used to be in analog format
and you could be certain that the recorded
data was exactly what the controller heard,
saw and spoke. However, with advances in
technology many forms of data transmission
are now used. These range from digital
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signals generated by analog to digital
(A to D) conversion, to internet protocol
(IP) format signals that are ultimately
generated by software and transmitted
using a computer network. However, one
aspect has not changed – all these signals
have to be decoded and presented to the
controller in analog format so that they
can be heard and understood.

Accurate information
The question is, how can we be sure that
information is recorded accurately? It is a
straightforward matter to record signals
exactly as they are transmitted, but how
can we be sure that the recorded data is an
accurate representation of the information
presented to the controller? It is obvious that
the information presented to an investigator
should be the same as the information that
was presented to the controller. This means
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that recorded data will have to be decoded
and converted from digital to analog (D to
A). Inevitably questions will be asked: Is the
conversion process from the recorded format
to the analog format the same as that used
when the data was presented to the
controller? Has all the data been recorded
correctly in its entirety? Has the data been
received incorrectly or corrupted?
Currently there is much discussion
about transmitting communications in
voice over IP (VoIP) format. This protocol
exhibits a number of ways in which data
may be corrupted with no knowledge of
these corruptions until the recorded data
is replayed.
The protocols used in the transmission
of VoIP data are defined in EUROCAE
(European Organisation for Civil Aviation
Equipment) ED 137. A major difference
regarding the recorder is that it is no longer
a passive device that is simply listening, but
has now become an active element of the
communications system. A client (VCCS,
radio, CWP, etc) must send a copy of any
information that is transmitted or received
to the recorder.

Data loss
This introduces a possible cause of
data loss. If the client does not send the
information or the transmission is not
recognized by the recorder, the information
will be lost with no indication that this
has happened. With traditional recording
methods, all the information would always
be received by the recorder.
Packet loss and the incorrect sequencing
of packets in a transmission can occur. This
is demonstrated when conversations are
interrupted or segments of a conversation
are lost when using a VoIP telephone.
Surveillance data may also be transmitted
using IP and this will be subject to the same
potential faults.
Information presented to a controller is
subconsciously interpreted by the controller.
The human brain is able to make sense of
information that is corrupted, for example
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Left: ATM engineering checks
Below left: The air traffic control tower at Farnborough
Airport in the UK
Right: Through-the-wall radar with compare targets

distortion in speech or inconsistent
information on a display. It has always
been assumed that the information
presented when an incident is reconstructed
is exactly the same as that presented to the
controller at the time of the incident. This
is not necessarily the case and in these
circumstances the investigator will also
interpret the information – but not
necessarily in the same way as the controller.
The recording of ATC data is essential and
maintaining the accuracy and integrity of
this data must be paramount in the design
of the systems and networks used in the
transmission and decoding of the data. v
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ATC HEADSETS

CLEAR MESSAGE
One of Europe’s leading headset manufacturers explains how safety, reliability and
customer satisfaction remain the core focus for product development

DFS

Ralf Kudernak, CEO, Imtradex

What new products
has Imtradex recently
launched and what are
their main features?
In the past year we have massively amended
our portfolio to support more applications
for air traffic control. The educational/
training area is one of our important
amendments. The USB products we offer can
be easily integrated into the training sector,
and provide the same usability in the ATC
tower as in the training center.
We are also continuously improving the
safety and reliability of our communication
solutions in a bid to provide the latest
technologies with the highest level of
comfort for our customers. We are working
closely with our partners and customers all
over the world to achieve this.
At the World ATM Congress in Madrid in
March 2018 we presented a project study
called MPC – microphone positioning
control. This initiative will help controllers
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by providing the best speech quality and
will improve the safety and efficiency of air
traffic operations.

How do the products benefit
air traffic controllers?

Imtradex’s range of headsets are used for both training
purposes and in the ATC center’s day-to-day operations,
meaning all users are comfortable with the devices
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All of our products are used both in
the training of ATCOs during their
apprenticeships and after they have
qualified, which means that the ATCO is
completely comfortable with the products
they are using in their daily work.
For trainees, the headsets provide a
realistic and professional training experience.
Furthermore, the highly comfortable
products include crystal-clear audio
components and outstanding noisecanceling, paired with convenient push-totalk buttons, and simple connectivity to the
voice communication system (VCS). At
Imtradex, we also provide strong customer
support and quick reaction times to any
customer problems.

ATC HEADSETS

What makes Imtradex different from
other headset suppliers?
From day one our products are specifically
developed and optimized according to the
high requirements of, and in conjunction
with, the ATC industry. This is the biggest
difference from other products, which often
come from the consumer market and are
modified for the ATC industry.
Our headsets are one of the lightest on the
ATC market; we even consider a cable to be
a burden for ATCOs in their daily work.

What new technologies do you
expect to see come to market
in the near future?
The central focus for our development is
the customer and the end user. They work
in one of the most demanding areas and
need to be provided with communication
systems that are of high quality and, most
important, reliable. We are already in daily
contact with manufacturers and ATC centers
to ensure the customer and end user are
central to our development.
We will continue to provide the latest
technologies according to the VCS
manufacturers’ technologies, such as

digitized audio and remote towers. The main
and most important part for us is that we
offer safety and reliability to our customers,
because they provide safety for millions of
people every day of the year.

How has the ATC market evolved
and developed since Imtradex was
launched and how have you kept
pace with those developments?

Additionally we are looking forward to
providing highly reliable and comfortable
products to even more VCS manufacturers
and ATCOs, and will expand our
possibilities for training and academies
as well as for simulation. v

Since entering the ATC market in 1996
we have developed Imtradex into a major
brand and a global player. We are easily
able to follow all new technologies and
customize our products with the same
quality as always, according to the needs
of our customers. Our products are not
limited to ATC – we provide solutions for
providers and manufacturers of VCSs all
over the world.

What does the future hold
for Imtradex?
Every day people navigate airplanes with our
headsets all over the world. Therefore our
main and common goal at Imtradex is to
provide the highest safety and quality
standards for our products for the future.

The headsets include convenient push-to-talk
buttons for ease of use

More than 100 ATC organizations worldwide rely on our products.
We create solutions for all leading voice communication systems.
For more information visit our website:
www.imtradex.com
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ATC BY NUMBERS
A roundup of important facts and figures from the air traffic control industry

US$
3.43bn
2017

14,050

US$
4.83bn
2025

There are 14,050
air traffic controllers in the USA
Source: FAA

521
25
160

In the USA, the FAA operates
airport
air route traffic
traffic control towers,
terminal
control centers and
radar approach control facilities

The global air traffic management market
will grow from US$3.43bn in 2017 to
US$4.83bn in 2025, at a compound annual
growth rate (CAGR) of 4.4%
Source: Global Commercial Air Traffic Management Market,
Forecast to 2025

Source: FAA

133.8m

© Historic Croydon Airport 2018

The world’s tallest airport control tower is
Tower West at Kuala Lumpur International
Airport, Malaysia, which measures 133.8m
tall (438ft 11.71in) and was completed on
April 30, 2013
Source: Guinness World Records

London City Airport is the first UK airport
to install a digital air traffic control
tower – it will be operational in 2019
Source: London City Airport

South London’s Croydon Airport in the UK
was the birthplace of air traffic control in
1920, featuring the world’s first air traffic
control tower
Source: http://www.croydonairport.org.uk/

The global ATC market is projected
to grow from US$30.7bn in 2017 to
The UK’s main ANSP NATS handles
NATS employs 4,310 people in the UK,

1,722 of whom are air traffic controllers

2.6 million
Source: NATS

Source: Air Traffic Control (ATC) Market by Airspace,
Application, Sector, Investment Type, System and Region
– Global Forecast to 2022

flights to 370 destinations in
more than 100 countries every year
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You can rely on us
As a trusted supplier to air navigation service
providers and airport operators, we plan and
implement turnkey communications solutions
from the microphone to the antenna.
With the largest installed base of full IP VCS
solutions, our systems and equipment prove to be
secure, exceptionally reliable and future-oriented.
ATC customers in more than 80 countries and
200 airports rely on us.
More about ATC communications:
www.rohde-schwarz.com/atc
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thalesgroup.com

ATM solutions
Wherever safety and security matter, we deliver

SAFER SKIES
Increase air traffic efficiency,
adapt essential new solutions
OPTIMIZE CONTROLLER WORKLOADS
Provide integrated technology enabling
controllers to focus on their primary roles

CYBER SECURITY
Ensure data integrity protection
against cyber threats
Benefit from a complete
range of extended services

GREENER ATM
Optimize flight profiles with reduced
holding patterns, cutting carbon
emission and fuel consumption

Millions of critical decisions are made every day in aerospace. Thales is at the heart of it, helping to make
the skies safer, greener and more efficient. ATM decision makers across 180 nations and 2 out of every
3 planes around the world land and take-off with the help of Thales. Every moment of every day, wherever
safety and security are critical, Thales delivers.

