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Welcome
New technology has always been a
driver of change. This is particularly
rly
true for the air traffic managementt
industry. This century we have seen big
advances in technology in ATM, such as:
improved surveillance through ADS-B
and, with space-based ADS-B on the
horizon, surveillance coverage will reach
across the globe; system-wide
information management, or SWIM,
allowing for better exchange of
information between all
stakeholders; digitization of towers,
enabling traffic to be managed at airports
h
remotely; and more efficient flying through
performance-based navigation.
These and many other developments are
re already changing the way we do
things. New entrants to airspace, such as drones, balloons and commercial
space vehicles, are also requiring us to re-evaluate how we manage airspace.
Technology is helping CANSO achieve its vision to transform ATM
performance globally, and to achieve a seamless and harmonized airspace. The
ATC industry is moving from a world of individual ANSPs providing air
navigation services for individual countries, with different systems and
procedures, to a far more harmonized industry. ANSPs are cooperating as never
before to provide services over larger areas of airspace.
CANSO is helping lead change in the industry as well as assisting members
to manage these changes. Our task is to ensure we stay ahead of the curve by
producing best practice and providing advice for our members, and working
with ICAO and industry partners to ensure change is anticipated and then
safely and efficiently implemented.
But we can’t do this by ourselves. Partnership is one of the three core pillars
of Vision 2020, CANSO’s strategic framework for the ATM industry, and
partnership is vital to the successful transformation of global ATM performance.
CANSO therefore works closely with ICAO and states, as well as industry
partners such as airlines, airports, manufacturers and suppliers. We work
together to introduce processes such as collaborative decision-making and air
traffic flow management to improve efficiency; to
implement the ICAO Aviation System Block Upgrades to
modernize airspace; and to introduce joint initiatives to
enhance safety, our number one priority, such as our
initiative to improve runway safety.
The combination of new technology and effective
partnership will enable the ATM industry to meet
the challenges of the years ahead and to achieve
our goal of safe, efficient, cost-effective and
harmonized airspace. Watch this space!
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INDUSTRY UPDATE

NUMBERS GAME
The latest facts and ﬁgures to emerge from the ATC market

FAA

By 2025, the FAA will complete delivery
of data communications for controller-pilot
data exchanges, which is already in use
for clearance delivery at more than
30 airports and planned for en route
use beginning in 2019
(see page 14)

NATS

Prestwick NATS, which handles 80%
of North Atlantic air trafﬁc, installed a
new iTEC ATM system in summer 2016;
it has the potential to unlock an extra
40% of airspace capacity
(see page 34)

12%

Amount airlines’ fuel efﬁciency
and CO2 emissions could improve
with ATM enhancements
(source: IATA)

US$
5.52bn

The amount the ATC equipment market
is predicted to be worth by 2020
at a CAGR of 4.79% (source:
MarketsandMarkets report )

1,400

The number of air trafﬁc controllers
the FAA is looking to employ in 2016.
The number of ATC workers hit
a 27-year low in the USA in 2015
(source: National Air Trafﬁc
Controllers Association)
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8.33kHz

From January 1, 2018, no aircraft may
operate in an EU members’ controlled
airspace unless its radio communication
equipment has 8.33kHz channel
spacing capability

INDUSTRY UPDATE

CANSO

The Civil Air Navigation Services
Organisation’s Vision 2020 ATM strategic
framework includes more than 130 global
projects, ranging from best practice
guidelines to pilot implementation
(see page 28)

SESAR

By the end of 2016, the SESAR JU
will have delivered more than
60 solutions to assist in the
modernization of Europe’s airspace
(see page 40)

US$
16.3bn

Opportunity in economic beneﬁts
for delivering enhancements to
ATC systems to the Middle East
(sources: Oxford Economics
and NATS)

6.5%

The percentage increase in annual global
passenger trafﬁc in 2015. This is the
strongest YoY result of the past ﬁve years
and well above the 10-year average
annual growth rate of 5.5%
(source: IATA)

20%

The YoY growth in annual air travel in India
in 2015. Air travel in China rose by about
10% and in the USA by less than 5%
(source: IATA)

2030

NextGen
By 2025, as part of NextGen,
operations in domestic airspace
and over oceans will have moved
to trajectory-based operations
(see page 14)

The year that aviation could help support
82 million jobs and US$6.9tn in GDP
(source: Oxford Economics study)
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INTELLIGENT TAXIING

GROUND SUPPORT
A new ground-based aircraft routing and scheduling system could help the aviation
industry cut time, money and carbon emissions
Helen Norman

The inefficient movement of aircraft on the ground
has been identified as a major contributor to
unnecessary fuel burn and a considerable source of
pollution. To help combat this and increase runway and apron
capacity at airports, aviation engineering specialists from the
University of Lincoln in the UK are working on the
development of a pioneering aircraft routing and scheduling
system that could see operations increase by 50% at some of
the world’s busiest airports.
TRANSIT, which stands for ‘Towards a Robust Airport
Decision Support System for Intelligent Taxiing’ will see
researchers and industry experts working together for three
years (from July 2016) to develop a new on-the-ground system
that will reduce aircraft taxiing times, operating costs and
environmental impact at airports around the world.
In July the team received a major boost to the project in the
form of a £1m (US$1.3m) research grant from the UK’s
Engineering and Physical Sciences Research Council (EPSRC).
The University of Lincoln is working with the University of
Sheffield, the University of Stirling and Cranfield University
on the project. Other partners include Rolls Royce, Air France
KLM, BAE Systems, Manchester Airport and Zurich Airport.

It is estimated that fuel
burned during taxiing
alone represents up to
6% of fuel consumption
for short-haul flights
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Dr Jun Chen, an expert in artificial intelligence and control
systems from the University of Lincoln’s School of
Engineering, and principal investigator for TRANSIT, says,
“We believe that by modeling aircraft and their movements
more accurately, highly efficient taxi routes can be generated
while maintaining safety standards. TRANSIT aims to develop
realistic and cost-effective methodologies in order to build a
system capable of making intelligent decisions to meet these
multiple objectives.”

Past research
Dr Chen and Dr Michal Weiszer, research co-investigator for
TRANSIT and research fellow at the University of Lincoln,
have previously published extensive research into ways of
calculating the quickest and most fuel-efficient routes for
moving aircraft on the ground. They investigated aspects of
a decision support system for taxiing aircraft, such as efficient
speed instructions and pre-computation of optimal routes.
Weiszer says, “Most existing routing and scheduling systems
consider aircraft taxiing at constant speed. As aircraft have to
turn and accelerate/decelerate, this leads to unrealistic
schedules and time buffers have to be added. In contrast,

INTELLIGENT TAXIING

TRANSIT aims to develop
realistic and cost-effective
methodologies in order to
build a system capable of
making intelligent decisions
for aircraft taxiing

CUTTING DOWN RUNWAY QUEUES
Engineers at the Massachusetts Institute of Technology (MIT) have
developed a queuing model that predicts how long a plane will wait
before take-off, taking into account weather conditions, runway
trafﬁc, and incoming and outgoing ﬂight schedules. The model has
been developed to help controllers direct departures more efﬁciently,
minimizing runway congestion. For example, if a controller knows that a
plane is unlikely to take off for half an hour, he may choose to keep the
plane at the gate to avoid contributing to runway backups.
Hamsa Balakrishnan, an associate professor of aeronautics,
astronautics and engineering systems at MIT, says that in tests at various
US airports, the model encouraged controllers to hold ﬂights back during
certain times of day, leading to substantial fuel savings. “In our ﬁeld tests,
we showed that there were some periods when you could decrease your
taxi time by 20% by holding aircraft back,” she says.
Balakrishnan worked with former MIT graduate student Ioannis
Simaiakis on the model. This research was supported, in part, by the
National Science Foundation. The team is currently working with airports
across the USA to test the model further.

TRANSIT assumes a continuous speed profile based on
realistic aircraft models. Preliminary results from three major
airports show that it is possible to improve overall efficiency of
the airport, by managing the ground movements of aircraft.”
TRANSIT will build on past research and over the next three
years a new algorithm will be produced to quickly compute
the most suitable route for guiding an aircraft from one
location to another, using data from airports around the
world. Once it has been built, the algorithm will be tested by
professional pilots using a simulator at Cranfield University.
It is hoped that the TRANSIT system will eventually be
adaptable for different sized airports all over the world,
and could even pave the way for automated taxiing.

Weiszer adds, “A fully usable commercial product is
beyond the scope of the current TRANSIT project. The
commercialization of the software is a future goal, and the
cooperation with our partners will enable us to achieve it.”

Decision support
TRANSIT research will take into account engine performance,
airframe dynamics and uncertainty related to air traffic, all of
which are limitations currently ignored when routing and
scheduling aircraft.
“Current TRANSIT research is focused on decision support
methodologies, i.e. the software side of airport operations,”
Weiszer adds. “The decision support system will be used by
the control tower, however the aircraft have to be able to
communicate assigned routes and speeds, possibly through
flight deck displays. The system is being developed to be fully
compatible with the routing and scheduling function of
A-SMGCS, which is already being used at some airports.
In the future we could improve TRANSIT with advanced
surveillance systems, and possibly further research is needed
to determine the most efficient way to present the optimized
routes and schedules to the pilot in the cockpit.”
According to Weiszer, TRANSIT has received a lot of interest
from the industry. “For example, Air France KLM sees that
there could be a major financial and environmental impact on
airport operations by adopting the proposed methodologies,
which will in turn have an impact on the operations of
airlines. Manchester and Zurich airports are also interested in
validating the proposed research approach, for which they will
provide relevant airport operational data. BAE System is
particularly interested in interaction with pilots, as it is
currently undertaking activities looking at the future flight
deck of aircraft,” he concludes. Y
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CYBERSECURITY

LINE OF ATTACK
Is your ATC system at risk of being hacked by a cyber terrorist?
Paul Willis

8 AIR TRAFFIC TECHNOLOGY INTERNATIONAL 2017

CYBERSECURITY

In late 2015 air travel in Sweden came to a halt for
several hours after a nationwide glitch in its ATC radar
system. Although the authorities were quick to blame
the situation on solar storms, the internet was buzzing with
rumors that the country’s ATC systems had been hacked by a
hostile actor, with Russia cited as the most likely culprit.
Although the online reaction may have been overheated, it
did reflect widespread fears about cybersecurity in ATC
systems, which authorities in both Europe and America have
acknowledged are at real risk of attack. “Cybersecurity has to
be taken very seriously as a threat,” says Jean-Paul Moreaux,
aviation cybersecurity officer at the European Aviation Safety
Agency (EASA). “We have to remain vigilant, identifying
emerging risks at the earliest possible opportunity and
ensuring weaknesses are addressed or new defenses are built.”
During a speech in November 2015, while pledging to
increase funding for cybersecurity, then UK Chancellor George
Osborne warned that the impact of a hack on the country’s
ATC systems by Islamic State cyber terrorists “could be
measured not just in economic damage but in lives lost”.

LEGACY SYSTEMS
In April 2015 the US Government Accountability Office (GAO)
published a report pointing out a host of cybersecurity
vulnerabilities as the FAA seeks to move over to the NextGen
ATM system. In September 2015 UK aviation consultant Helios
published a study looking at potential cybersecurity
weaknesses in the Single European Sky ATM Research
(SESAR) initiative.
“ATC systems are currently quite disparate, loosely
integrated and often include many legacy systems,” says David
Ferbrache, technical director at KPMG’s cybersecurity practice
and the former head of cyber and space at the UK Ministry of
Defence. “With these legacy systems there’s a lot of what you
might call security through obscurity, because the protocols are
often proprietary and there’s a lot of bespoke communication
links and network components. But the problem with security
through obscurity is that it takes just one or two people with
inside knowledge to be able to attack the system. Newer
systems use sophisticated encryption to protect traffic. Even
with insider knowledge of how a newer system works the
hacker would still have to circumvent layered security
protocols. If you know how legacy systems work, however,
they can be easier to exploit.”
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CYBERSECURITY

Echoing Ferbrache’s view, Helios technology policy expert
Matt Shreeve, who co-authored the SESAR cybersecurity
report, compares the current ATC cybersecurity environment
to an iceberg: “The new systems are the bit you can see but the
greatest danger is the mass of legacy systems that sit below the
surface,” he comments.
The problem with legacy systems, which can include the
radar and flight data processes, is that they were created at a
time when cyber attacks were less of an issue, so the same
levels of security weren’t built in. To overcome this Shreeve
believes that ATC authorities need to train staff to be vigilant
against the threat from within. He says, “This type of training
is not commonplace yet but the industry is talking about the
increased need for it. However it’s tricky to train staff to
potentially be suspicious of their colleagues. It’s completely
opposite to other behaviors you want to encourage.”

SPEAR PHISHING
Where more concrete steps have been taken is in the training
of staff to detect targeted e-mails that attempt to dupe them
into giving away access to internal networks, a practice known
as spear phishing. But although some European ATC
authorities such as NATS in the UK have begun training staff
to be aware of spear phishing, many others have not.
“It is hard training to do because it’s fundamentally changing
people’s instinct to be helpful and compliant and it’s instilling
a new culture. Not that you’re paranoid but that you’re aware
and you’re checking that it’s actually a legitimate internal
request,” Shreeve says.
While the training might be challenging, its importance was
highlighted in December 2015 when cyber attackers managed
to hack into Ukraine’s electricity grid, shutting off power to
nearly a quarter of a million homes for several hours.
Investigators found that the shut down was the culmination
of a plot that had begun the previous spring with a spear
phishing campaign that tricked IT staff at Ukrainian power
providers into opening a malicious document that introduced

HOW CAN THE ATC INDUSTRY IMPROVE CYBER RESILIENCE?
Create a cybersecurity threat model
A threat model identiﬁes all possible cyber threats to ATM information
systems, enabling ATC authorities to devote resources to addressing
vulnerabilities ahead of time. “It enables them to be proactive and
comprehensive in their approach to cybersecurity,” says GAO director of
civil aviation issues Gerald Dillingham.
Implement an effective reporting system
While cybersecurity breaches in the USA are reported via a federal
government Information Sharing and Analysis Center (ISAC) focused on
aviation, Europe is lagging behind. No mandatory reporting system exists,
though that may change after the EU Network and Information Security
Directive becomes law in two years, placing ATC on the continent’s critical
infrastructure list and thus making reporting of incidents a requirement.
Build in security from the beginning
Technology policy expert from aviation consultant Helios, Matt Shreeve
says that adding security systems retrospectively can be an extremely
costly and technically difﬁcult process. Shreeve advises building security
in all new technologies and processes from the beginning, “otherwise it
will come back to bite you”.

10
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Train staff to be aware of cyber threats
No employer wants to encourage an atmosphere of mutual suspicion
among staff, but insider threats need to be taken seriously. Shreeve
explains, “With the right pastoral care, staff can be trained to detect if
something has changed in the behavior or attitudes of a co-worker that
leads them to be suspicious.”

CYBERSECURITY

malware onto their computers. Via this malware hackers were
able to find a back door into the power grid’s IT network.
According to Shreeve, a Ukrainian-style attack that targeted
low-tech critical infrastructure would be the hardest cyber
threat to defend against and could have a potentially
devastating impact on ATC. He says, “If someone turns off the
power to an ATC tower, or turns off the air conditioning in a
room that’s hosting the servers for ATM systems, then you’re
going to have severe repercussions very quickly.
“This could be done by taking control of programmable
logic controllers, embedded devices that oversee many
modern air conditioning, security camera and power systems
and often lack robust cybersecurity defenses.”
The FAA is also focused on detecting insider threats,
according to Gerald Dillingham, GAO director of civil aviation
issues and co-author of the report into the FAA’s cybersecurity
regime. “These things are very hard to detect but one thing is
sure: if you’re not looking for it you’re not going to find it,”
says Dillingham, who points to the deployment of behavioranalysis techniques that can pick up unusual behavior patterns
on ATM networks, such as staff exceeding the typical number
of times they need to access sensitive data, or doing so at night.
In addition to Helios’s report on the NextGen transition, the
GAO authored a separate cybersecurity study, published in

January 2015, that looked at weaknesses in current ATC
technology systems in the USA. The study made 150
recommendations to the FAA to improve or address
cybersecurity issues, most of them technical improvements
but some related to policies and procedures.

CONNECTIVITY THREATS
While the gradual fading out of legacy software may remove
the problems below the surface there still remains the tip of
the iceberg to deal with, and many experts agree that new ATC
systems and technologies are likely to bring with them a new
set of security concerns.
A key feature of the transition to NextGen in the USA
and the SES program in Europe is a greater reliance on
connectivity. In practical terms this will mean the phasing
out of radar to be replaced by GPS location systems such
as ADS-B. It will also mean a large-scale switch to online.
Dillingham anticipates that the US aircraft fleet, which is
currently about one-third networked by internet connectivity,
will be 60-70% internet connected within a few years.
The cybersecurity implications of this extra connectivity is
that “there will be a lot more points of access into the system”,
says Ferbrache. “It’s a trade off. SES is effectively creating an
internet for ATM. It’s going to create a lot more standardization
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CYBERSECURITY

“What the industry and government is focused on is that the
particular target, if it is hacked into, can’t be taken over and
controlled. To address this there’s always going to be the
human-in-the-loop, who can take control if they suspect
some kind of hostile intrusion”
Gerald Dillingham, director of civil aviation issues, US GAO

and integration, which is a good thing, and applying
encryption to all the datalinks that are part of that new
environment will give you a more robust system to ward off
attacks. But it needs to be well managed and monitored or it
will create a system that’s more vulnerable.”
The potential vulnerabilities of greater connectivity were
highlighted in startling fashion in April 2015 when Chris
Roberts, a US security researcher, was thrown off a United
Airlines flight after tweeting a joke about hacking the plane’s
in-flight entertainment system. Although the actions of
authorities at first seemed heavy-handed, it was later revealed

THREE POSSIBLE SCENARIOS FOR CYBER ATTACKS
The multi-pronged attack
An attack that has a number of elements, each of which in isolation isn’t
that bad but when combined could potentially ground all aircraft in a
region. “It would open with a distraction,” says Helios’s technology policy
expert Matt Shreeve. “This might be a distributed denial of service attack
on an ATM organization’s public-facing online systems.
“At the same time you have a credible inﬁltration on to their systems,
say their aeronautical information systems and if, alongside this, you
have a well-orchestrated social media campaign where you can advertise
the hack, then the degree of panic and suspicion of further compromise
would lead to aircraft being grounded. That has very high economic and
reputational costs.”
A hack of ﬂight information services
These services contain vital up-to-the-minute information on airspace
changes, coordinates for aerodromes and NOTAMs. Shreeve says that a
determined hacker could break into the public-facing system by stealing
the logins of a private individual or a small ﬂying club where cybersecurity
is less robust than at larger ATM operations. Once inside the system an
adept hacker could begin altering data. “If any of the data is changed,
especially subtle changes that aren’t picked up quickly, it could cause
a degree of chaos,” says Shreeve.
Bringing down a plane from the ground
The nightmare scenario of cyber terrorists bringing down planes by
hacking into ATC systems is a good tabloid headline, but is it really
possible? Aviation security expert Jeff Price thinks it is. “There are
connections between the aircraft and the ground, such as ACARS
(Aircraft Communications Addressing and Reporting System), which
is essentially text messaging for pilots,” says Price, from security
consultants Leading Edge Strategies.
“As we push into ADS-B I believe the system will be more vulnerable.
After 9/11 there was talk about building a system that could take over a
plane from the ground in the event of a hijacking, but it was abandoned
due to safety issues and practicality. However, we had the technology
then to do it and with the use of drones we certainly have it now.”

12
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that Roberts had admitted to the FBI that he had previously
hacked a plane in flight, causing it to veer slightly off course.
Roberts’ claims attracted widespread media attention, not least
because they appeared to confirm nightmare scenarios of
cyber terrorists taking control of a plane remotely.
His claims were dismissed by Boeing, which insisted that
what he was describing was technically impossible. This view
is echoed by Dillingham and Shreeve, who say that there is an
air gap physically separating the systems that control avionics
and in-flight entertainment – in other words, there are no
cable or wireless links connecting the two.
Even so, Dillingham doesn’t rule out the possibility that a
determined hacker could gain access to the aircraft’s avionics
system. “Anything is possible,” he says. “But what the industry
and government is focused on is that the particular target, if it
is hacked into, can’t be taken over and controlled. To address
this there’s always going to be the human-in-the-loop – either
the air traffic controller or the pilot – who can take control if
they suspect some kind of hostile intrusion.”
According to Dillingham this same human-in-the-loop
failsafe should counteract the increased risk resulting from the
switch from radar to ADS-B, whose GPS signals are easier for
cyber attackers to intercept. He says another protective
security measure is encryption, which is standard practice in
the US military’s use of ADS-B.

CRISIS MANAGEMENT
In spite of the rumors about Sweden’s solar storm outage there
have been no reported large-scale cyber attacks on ATC
systems to date. But that doesn’t mean they haven’t taken
place, says Shreeve. “It’s much more likely to be kept discreet,”
he says. “It might be reported to the regulator but it’s not likely
to be reported in a way that informs the rest of the industry.”
This is something Shreeve would like to see change. He
believes that while there may be the risk that greater
transparency could play into the hands of hostile actors by
informing them about other modes and methods of attacks, it
is vital that the ATC industry as a whole be made aware of the
current threat environment.
Especially because large-scale cyber attacks are inevitable,
he believes. “Given the legacy kit we have out there, protecting
everything is impossible. So we need to be ready for when
something does happen,” Shreeve says. To prepare for this
eventuality most ATC authorities have crisis-management
systems in place, but according to Ferbrache they are not
cyber-specific. “They are effectively business continuity and
disaster recovery structures that might be triggered by a cyber
incident, but they’re not designed specifically to deal with a
cyber attack,” he concludes. Y

TECHNOLOGY TO MEET
TOMORROW’S AIR
TRAFFIC DEMANDS
HARRIS DELIVERS STATE-OF-THE-ART TOOLS
FOR OPTIMIZED AIR TRANSPORTATION FROM
GATE TO GATE AND AROUND THE GLOBE.
From infrastructure to information management, Harris
designs, builds and maintains innovative systems that ensure
safety and security, while maximizing efﬁciency for airlines,
ANSPs and airports.
harris.com/ATM

harris.com | #harriscorp

NEXTGEN

ON THE RIGHT TRACK
Now most of the groundwork has been laid for the FAA’s NextGen modernization
program, what’s next for one of the ATC industry’s largest transformational programs?
Jim Eck, assistant administrator for NextGen, FAA
The FAA’s NextGen modernization initiative to
improve the National Airspace System (NAS) in the
USA remains on track to deliver major capabilities
that add up to a transformed air traffic operation that can
support the evolving needs of aviation in the decades to come.
The FAA and its aviation partners have made substantial
progress on gate-to-gate NextGen improvements that deliver
greater efficiency, predictability and resilience. Airlines, pilots
and controllers have better information and enhanced tools
that get passengers to their destinations sooner while using
less fuel and generating fewer emissions.
The FAA is on a path to meet its high-level NextGen
objectives by 2025. Its principal aim is to transform the air
traffic system from today’s largely tactical aircraft position
separation paradigm (based on where an aircraft is now)
to a more strategic management system based on precise
knowledge of where the aircraft will be at a designated future

time along its projected flight path. To get to this world of
trajectory based operations (TBO), the FAA has laid a robust
foundation and adjusted its path ahead for a rapidly evolving
environment. It has learned from more mature implementation
strategies and technology demonstrations, and based on
research and industry feedback has eliminated some concepts
that were high cost, high risk or of low benefit.
The FAA’s performance targets remain the same as when
NextGen was just a concept – to maximize the use of airspace
capacity while capturing the flight path intent of a pilot so that
it can be shared seamlessly with all interested parties. When
the flight plan changes, everyone will receive the revised
information. Such capability will pave the way for system-wide
use of time-based ATM.
NextGen is made up of multiple upgrades and new
capabilities that improve traffic flow and separation
automation, navigation, surveillance, communications,
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• ADS-B Out/In
• RNAV/RNP
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• Enhanced reroute options and
precision approaches with RNP
• “Efficient” delays at higher
altitudes — for arrival
sequencing
• Time-based wake separation
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sequencing and spacing
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The systems that will transform the National Airspace System in the USA
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Systems

Operational Transformation

• SWIM
• ADS-B Out/In
• ASDE-X/ASSC
• TFDM
• Data Comm
• Advanced Vision
System Technologies

• All vehicle surface surveillance
• Virtual departure queues
• Digital taxi instructions with
conformance monitoring
• Improved multiple runway
operations
• Reduced weather impact on runway
throughput
• Integrated arrival and departure
scheduling
• Revised departure clearances
• Flight data incorporated into
ground automation

NEXTGEN

“NextGen’s principal aim is to transform the air trafﬁc system from today’s
largely tactical aircraft position separation paradigm (based on where an
aircraft is now) to a more strategic management system”
Jim Eck, assistant administrator for NextGen, FAA
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Current Ground NAVAIDs

RNAV

RNP

Limited Design Flexibility

Increased Airspace Efﬁciency

Optimized Use of Airspace

Current Ground-

of the FAA’s updated vision for air traffic operations
in 2025 and beyond are spelled out in The Future of
the NAS document released in June 2016 (www.faa.
gov/nextgen/media/futureOfTheNAS.pdf).

Based NAVAIDs
Waypoints
Seamless

Delivering infrastructure today

The FAA has already successfully implemented
many projects. For example, it has developed and
“Curved Paths”
deployed millions of lines of NextGen command and
control software code that handles air traffic in real
time in safety-critical applications. This new
software provides multiple benefits, including the
ability for controllers to track aircraft more precisely
and give pilots more direct routings while sharing air
traffic data in unprecedented ways.
The FAA has also deployed upgraded hardware
and
software at hundreds of sites. For example, the
Evolution of the National Airspace System from NAVAIDs to Required Navigation Performance (RNP)
agency’s ADS-B service provider has placed
hundreds of ground stations at airports, mountaintops
weather forecasting and system information sharing. Much of
and even on oil rig platforms. This network delivers once-perthe foundational infrastructure has already been laid to make
second tracking of aircraft that enables controllers to manage
the air traffic system smarter, adaptable and able to optimize
separations and flow more efficiently. ADS-B In enables pilots
advanced applications and capabilities. The FAA has
to directly see traffic data to the cockpit and will enable flight
completed Automatic Dependent Surveillance-Broadcast
deck to flight deck innovation in aircraft spacing procedures.
(ADS-B) and en route automation modernization for en route
In addition, since 2009 the agency has published thousands
center automation, a large part of the Terminal Automation
of performance-based navigation (PBN) procedures. These
Modernization and Replacement program for terminal radar
procedures harness advanced GPS navigation capabilities to
approach control automation and system-wide information
provide more efficient arrivals and departures at airports large
management (SWIM) for ground-to-ground and ground-to-air
and small across the USA. NextGen has met its milestones
data exchanges.
largely on time and within budget with the funds that have
By 2025, the FAA will complete delivery of data
been allocated. However, although this work has been a
communications for controller-pilot data exchanges (this is
necessary prerequisite for NextGen, it is not sufficient.
already in use for clearance delivery at more than 30 airports
Collaboration is key
and planned for en route use at the beginning of 2019), as
NextGen’s success is contingent on the strong partnership
well as the NAS Voice System (NVS) for VoIP communications,
between government and the aviation industry. The
and the Terminal Flight Data Manager (TFDM) for air traffic
tower automation.
Government and industry
technical committees are
prioritizing the most-needed
NextGen capabilities and
flagging those that are not as
urgent. For example, one
committee is exploring the best
approach for using the speed of
aircraft, space between aircraft
and time of arrival to a specific
point in space (such as a merge
point) to manage air traffic
more efficiently. This is a key
area where FAA expects rapid
progress, and where the
aviation industry hopes to
capitalize on the benefits it
brings in the near term.
Existing and planned
systems also will enable the
FAA to handle the anticipated
growth in unmanned aircraft
systems (UAS) and commercial
The course of NextGen from 2014 through to 2025
space operations. These aspects
Vertical Path
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ADS-B Out will be required in the
following airspace class A, B, and C.
Class E airspace areas at or above
10,000ft Mean Sea Level (MSL) over
the 48 states and DC, excluding
airspace at and below 2,5000ft Above
Ground Level (AGL).
Airspace within 30 nautical miles (nm)
at certain busy airports from the
surface up to 10,000ft MSL; airports
listed in appendix D to part 91.
Above the ceiling and within the
lateral boundaries of a Class B or Class
C airspace area up to 10,000ft MSL.
Class E airspace over the Gulf of
Mexico at and above 3,000ft MSL
within 12 nm of the coastline of the
United States.

ADS-B airspace requirements

government does its part by providing modern systems and
procedures that employ space-based positioning. The FAA
creates capabilities to take advantage of avionics already
onboard aircraft whenever possible. Together with the
industry, the FAA helps to develop standards for advanced
avionics that aircraft operators will have to install to achieve
maximum benefits. These capabilities come with the FAA’s
commitment to the ground infrastructure which matches the
avionics investment.
The agency has achieved an unprecedented level of
collaboration with the air transportation industry under the
auspices of the NextGen Advisory Committee (NAC), a

34-member federal advisory group that represents a crosssection of senior executives from airlines, airports, general
aviation, manufacturers, the Department of Defense, and pilot
and controller communities.
Working with the NAC, the FAA identified four major
NextGen priorities and has already delivered 59 milestones,
which have produced useful and measurable benefits for NAS
users. These priorities have led to PBN network expansion,
deployment of data communication for departure clearances at
more than 30 airports as previously noted (20 months ahead
of schedule), increased surface efficiency and expanded
multiple runway operations.

THE FAA EYES BIG BENEFITS USING BIG DATA
As part of its modernization efforts, the FAA is
disseminating ﬂight, aeronautical and weather
data, as well as collaborating with industry on
how best to use vast amounts of information to
improve the safety and efﬁciency of the National
Airspace System (NAS).
One concept being explored is the use of big
data to conduct real-time analysis of air trafﬁc
operations, as opposed to examining data after
operations have been completed. As the FAA
considers how this capability might be implemented and what beneﬁts it
could offer, NASA and the MITRE Corporation are doing preliminary research
on the concept. MITRE is a not-for-proﬁt company that oversees several
federally funded research and development centers.
Natesh Manikoth (pictured above), the FAA’s chief scientiﬁc and technical
adviser for NAS software, believes that big data can help identify operational
patterns that the agency could use to develop concepts and methods for
improving air trafﬁc efﬁciency.
The right types of software tools could analyze complex databases to
detect abnormal or hazardous ﬂight operations. When operational data and

other data sets are analyzed together, safety and security issues could be
detected in their early stages – long before problems occur.
NextGen is already using big data for safety analysis in today’s NAS. The
FAA’s Aviation Safety Information Analysis and Sharing (ASIAS) program
collects terabytes of data from 185 sources across industry and government,
including 46 commercial air carriers and 21 business operators of jet,
turboprop and piston aircraft. This voluntarily supplied safety information
is used in a de-identiﬁed, aggregated and protected manner solely for
improving safety. The collected data enables safety researchers to compare
multiple sources of information for a single safety incident. It also enables
users to perform integrated queries across multiple databases.
ASIAS depends on ﬂight story information assembled from a variety of
databases, including a composite of FAA surveillance information, called a
threaded track, as the foundation for analysis. Compiling threaded tracks
currently takes weeks, but the long-term goal is to create them within a day.
That would help the FAA make better use of surveillance-based algorithms
for real-time analysis. Real-time analysis could also help accommodate more
vehicles in the NAS, including unmanned aircraft systems (UAS). The growing
numbers of UAS operations create very different trafﬁc patterns compared
with manned aircraft.
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for a safer world
Solutions at the Right Altitude
The future of air traffic management relies heavily on a
dedication to progressive solutions. The need to move
forward and adapt to the constraints and demands felt by
our customers is key to enabling the continued safe and
efficient use of airspace for years to come.
With over 25 years of experience in the ATC domain
Comsoft Solutions are passionate about forward-thinking
surveillance and communication infrastructures that ease
the efforts of our customers, helping them to cope with the
increasing demands of their respective skies.
We recognise growing traffic numbers and the economic
obligations of our customers and are motivated to provide
the answers. Our ideas know no bounds. We have a
portfolio of successful projects showing we are at the
forefront of aviation solutions, adapting our expertise to the
needs of our users.

Through market-leading message handling system
AIDA-NG, AIM solutions fully in line with the ICAO roadmap
AIS to AIM, and innovative ADS-B and Multilateration
surveillance, we provide the answers. Now, as part of the
Frequentis Group, we continue to develop and deliver
solutions for a safer world.

MEMBER OF THE FREQUENTIS GROUP

www.comsoft.aero – info@comsoft.aero

NEXTGEN

Operational change using Optimized Profile Descent (OPD)

Integrated automation
Also critical to NextGen’s success is collaboration among
the operational workforce, including controllers, pilots,
dispatchers, traffic managers and the FAA Command Center
team. This comes as the workforce begins to use and embrace
enhanced tools and processes that are heavily dependent on
joint exchanges of information between internal FAA systems
and external stakeholders.
FAA en route and terminal automation platforms are not
integrated and can share only limited flight activity data. Even
though there is a shared picture of activity across the NAS, the
FAA Command Center still must rely mainly on voice and a
playbook of preplanned routes to guide traffic around
anticipated congestion and weather conditions.
Collaborative decision making, as it is called, now occurs
via conference calls as Command Center planners work with
airlines and other aircraft operators to identify traffic
bottlenecks and resolve issues.
The lack of a common shared picture, however, leaves great
uncertainty about the future trajectories of aircraft, which
makes it hard to forecast the schedule of demand at an airport.
Important air traffic decisions to adjust runway demand are
often delayed until aircraft are closer to their destinations.
Last-minute changes can cause longer flying times, more fuel
burn and more emissions compared with early intervention.
Through NextGen, all authorized users will be able to
discover, access and use information to improve ATM on a
strategic level. ATM tools and information displays will be
designed and implemented in an integrated fashion, so it will
be easy to identify the best option for each aircraft based on its
equipage and the navigation performance it can achieve. This
information will enable aircraft operators and the FAA to make

data-driven decisions on air traffic flow. With some of the
uncertainty removed, decisions can be made earlier, improving
air traffic efficiency in the NAS.

Trajectory-based operations
By 2025, operations in domestic airspace and over oceans
will start to move to TBO, which has been a cornerstone of
NextGen from its inception. Although there will be substantial
mixed equipage, operators that equip will be able to manage
their flights and fleets better.
When TBO is implemented, automation will help pilots,
controllers and traffic flow managers keep much better track
of each aircraft’s location and its intended flight path.
Controllers and pilots will still make the decisions, but they
will be better informed with relevant data.
The key to TBO will be automated systems exchanging fourdimensional trajectories (4DT), which include the three spatial
dimensions plus time. Adding time-based management to ATC
techniques will be critical to taking advantage of PBN
procedures to reduce flying time, fuel burn and emissions.
Strategic planning of air traffic flow in the NAS will improve
when everyone is working off the same page with the latest
4DT flight information. Currently, flight plans can be changed
on the ground or in the air, but the latest updates are not
captured and shared with dispatchers and traffic flow
specialists. When TBO is established, everyone will know
more about each aircraft’s latest trajectory.
This higher-fidelity information about each aircraft’s
intended flight path will facilitate a better balance between
demand and capacity in the NAS. New clearances issued to
pilots will provide immediate updates to shared information.
By enabling better long-term strategic air traffic planning, TBO
will help controllers avoid having to resort so frequently to
tactical ATC techniques such as vectoring and holding patterns.

Information exchange in the era of SWIM

The Enhanced Flight Vision System provides a much clearer view for pilots

As NextGen systems including data communication, NVS and
TFDM evolve over the next 10 years, the FAA will create a
more collaborative ATM environment. This will be facilitated
by the free flow of information about flights, aeronautical
updates and weather via SWIM’s data-exchange system.
SWIM will greatly expand information exchange among
the FAA, airline flight operations centers and other aircraft
operators on the ground. As more operators move to the
‘connected aircraft’ in the cabin and on the flight deck, data
flows to and from the cockpit. Data also flows among other
nations’ ANSPs to coordinate ATM across boundaries and over
the oceans. As a result, pilots, controllers, air traffic managers,
airline dispatchers and others share both the long- and
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THE SUMMIT OF NEXTGEN IS IN SIGHT
NextGen is making the air transportation system more ﬂexible and able to accommodate advanced capabilities,
so it is important that the FAA periodically review its path ahead to ensure it is adjusted to the changing needs
of the National Airspace System (NAS).
In June 2016, the FAA evaluated its plans and reﬁned the path forward in its new strategic document,
The Future of the NAS . The document shows that NextGen is on target to meet original high-level objectives
by 2025, when the ﬁnal navigation, communications and automation systems will have been implemented.
The FAA has made some revisions to NextGen that incorporate stakeholder input and lessons learned from
research, demonstration projects and other pre-implementation activities. The agency has also assessed the
value and risk of various components. The FAA has learned a great deal since 2011, when the NextGen
Mid-Term Concept of Operations was published. Concepts deemed not feasible or beneﬁcial are no longer
reﬂected in The Future of the NAS. What is reﬂected is how the needs of the NAS are evolving.
The 42-page report has three main themes: delivering improved services, seamless integration and meeting
new challenges. It is intended to guide future research, planning and investment decisions, and will provide
guide rails for stakeholders. For more information, visit www.faa.gov/nextgen/media/futureOfTheNAS.pdf.

short-term picture for each flight, enabling everyone to
collaborate to achieve greater efficiency.
Although SWIM has become the mode for information
sharing domestically with airline partners, the true value of
SWIM in ATM comes when the exchange of information
moves from ancient teletype protocols to modern interchange
standards for ground and air coordination, and across
international boundaries. To move air transportation toward
this next level of interaction, in recent years the FAA has
demonstrated SWIM capabilities on the ground and in the air.
In April 2016 the Mini Global II demonstration at the
Florida NextGen Test Bed in Daytona Beach showcased how
data can be exchanged among the FAA, ANSPs and airlines in
the Americas, Europe, the Asia/Pacific region and the Middle
East. The FAA worked with 10 ANSPs and 16 partner
organizations from industry and academia.
These demonstrations showed that data exchange among
air traffic agencies is both technologically and operationally
possible on a global scale using international standards.
This year’s demonstration highlighted the potential
operational benefits of international data sharing through realworld scenarios such as coping with weather events including
volcanic ash. The FAA also participated in two regional Mini
Global demonstrations: one in May by ICAO in Bangkok,
Thailand, and the other in July by the Single European Sky
ATM Research Joint Undertaking in Rome, Italy.
Mini Global II laboratory simulations using near real-time
information showed many benefits from information
exchanges for international flights. These benefits included:
easier and more efficient rerouting of flights; airlines can
collaborate more effectively to manage air traffic flow; aircraft
identification can be shared automatically; collaboration on
aircraft passing over international boundaries is more efficient;
and information sharing can be limited when necessary, such
as during military exercises.
The FAA also ran a series of Aircraft Access to SWIM flight
demonstrations from 2013 through this year. These focused
on applications in which the flight deck can access SWIM to
get updated, more complete information, to enable more
effective and collaborative decisions that could help decrease
delays and aircraft operating costs.
Pilots will be able to access a wide range of aeronautical,
flight, weather and traffic flow management information at
a level not previously available in cockpits. This NextGen
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capability holds the promise of greatly improving pilots’
situational awareness in all types of aircraft. It will be up to
aircraft operators to decide if they want to implement SWIM
in the cockpit for operational use. In the first phase of
demonstrations, information such as weather and NOTAMs
was sent to the cockpit. In the second phase, the FAA and its
partners demonstrated two-way data transfer so that pilot
reports and routing preferences could be sent to the ground.
Aircraft operators participating in the demonstrations
included United Airlines, Virgin America, Flexjet and Flight
Options, plus some general aviation operators.

UAS and commercial space
While the FAA has focused on upgrading the NAS and
providing expanded services aimed at improved efficiency and
airspace transformation, advanced capabilities and research
are increasingly necessary for new entrants, such as unmanned
aircraft systems (UAS) and commercial space vehicles.
The FAA is currently preparing for a substantial number
of UAS operations at varying altitudes of the NAS. The
administration has formed a partnership with NASA to
research UAS traffic management to enable new operations
for small unmanned systems.
The information-intensive ATC system enabled by SWIM
and other NextGen systems will enable commercial spacevehicle launches and re-entries to be more fully integrated
into tactical and strategic NAS planning. The FAA’s efforts
on initiatives such as Space Data Integrator are helping it
determine how much airspace to block off in advance to
ensure safe commercial space operations, and how we can
more efficiently release the blocked airspace so that it is
available for other users.
Commercial space operators will be able to track current
and future NAS operations while providing
unique mission characteristics such as launch
windows to air traffic managers. Operators
will be able to plan missions on a trial basis
and submit them to the FAA for analysis.
With NextGen’s data-exchange capability, it
will be possible for the FAA to review key
mission parameters including launch,
re-entry, landing schedule, window
duration, location and trajectory to
Author: Jim Eck, FAA
minimize the impact on the NAS. Y
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UNMANNED AERIAL VEHICLES

RISE OF THE MACHINES
As the use of UAVs continues to rise, Air Trafﬁc Technology International
asks, do unmanned aerial vehicles pose a danger to aircraft operations?
Marisa Garcia

A combination of more affordable equipment, a
heightened consumer fascination and more practical
applications has led to a sudden spike in the number
of unmanned aerial vehicles (UAVs) taking to the skies. The
FAA, which instituted a rule requiring drone owners to register
their equipment, has reported that by the end of July 2016
more than 500,000 hobbyists had done so. Other users for
industrial applications had registered almost 16,000 drones.
The market for these relatively small flying machines is large
and growing. Market research firm MarketsandMarkets
estimated the global UAV market is expected to reach
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US$5.59bn by 2020, at an estimated CAGR of 32.22%
between 2015 and 2020.
“The technology for these gadgets is developing rapidly,”
says Richard Taylor, spokesperson for the UK’s Civil Aviation
Authority (CAA). “UAVs are now extremely popular for
recreational purposes and due to costs decreasing they are
becoming more affordable. We don’t know for how long or
whether this popularity will last, but we do know that more
and more people are using them – even for things like drone
racing, which is really taking off at the moment. UAVs are also
becoming extremely popular for commercial applications.”

UNMANNED AERIAL VEHICLES

“The technology for these gadgets is developing rapidly.
UAVs are now extremely popular for recreational purposes
and due to costs decreasing they are now more affordable”
Richard Taylor, spokesperson for the UK’s Civil Aviation Authority (CAA)

Commercial use
In recent months, there have been a few high-profile
announcements of commercial drone use. Online retailer
Amazon, for example, has said it plans to use drones to deliver
packages to customers’ homes. In July 2016, Amazon got the
go-ahead from the UK government to run tests to explore the
viability of drones carrying deliveries weighing 5 lb or less,
which make up 90% of Amazon’s sales.
Although commercial applications will be a significant
growth contributor to drone operations over the coming years,
MarketsandMarkets predicts that the highest demand will be

for precision agricultural drones, which will have a CAGR of
42% between 2015 and 2020.
The FAA, which has recently finalized the first set of
operational rules for routine commercial use of drones, says
that these new rules could generate more than US$82bn for
the US economy and create more than 100,000 new jobs over
the next 10 years. The new rules, which took effect in late
August 2016, offer safety regulations for UAVs weighing less
than 55 lb that are conducting non-hobbyist operations. The
rules include pilots keeping drones within visual line of sight,
operations being undertaken during daylight and during
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senseFly’s albris drone is
equipped with sensors for
advanced situational awareness
and offers triple view imaging

Amazon Prime Air is a future delivery system designed to fly packages to customers
in 30 minutes or less using small UAVs

twilight if the drone has anti-collision lights, and restrictions
on height and speed. The FAA offers a process to waive some
restrictions if an operator proves the proposed flight will be
conducted safely under a waiver.
Potential applications for commercial use could include:
crop monitoring and inspection; research and development;
educational and academic uses; power line and pipeline
inspection in mountainous terrain; aiding rescue operations;
aerial photography; and wildlife nesting area evaluations. The
FAA has also approved the use of drones for film-making.
In the UK, the CAA’s Richard Taylor says that there are
“more than 2,000 individuals and organizations, which have

IMPROVING UAV EDUCATION IN THE USA
As part of its drone public-awareness campaign, the FAA has introduced
a drone-education smartphone app, primarily aimed at individual drone
operators and hobbyists. Using the smartphone’s location technology,
B4UFLY (pictured right) helps drone operators determine whether there
are any restrictions or requirements in effect, before they
operate their UAV.
A clear ‘Status’ indicator makes it easy for the
operator to know whether their location is cleared.
It also features a ‘Planning Mode’ for future ﬂights
in different locations. The software’s informative,
interactive maps allow ﬁltering options with links to
FAA UAS resources and regulatory information.
“The FAA is concerned about increasing reports
of unsafe operations of unmanned aircraft near
airports, over people, and in close proximity
to manned aircraft. We hope that B4UFLY will
help prevent conﬂicts between manned and
unmanned aircraft, and will support the FAA’s
primary mission of aviation safety,” says the
FAA spokesperson. “This kind of information
lends itself well to a smartphone app because
people can access the information in real
time, wherever they are, or wherever they can
receive a cellular signal. We think this offers
the best path to voluntary compliance with our
regulations, which is what we want to promote.”
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already gained permission to use drones for commercial
applications”. These operators have to follow the operating
limits set out in the Air Navigation Order.

Near-misses
The popularity of drones for hobbyists and new rules allowing
more commercial use has led to concern from regulators,
airlines, airports and ATC about how these UAVs will operate
safely in the skies and how they can be closely monitored to
avoid UAV-aircraft collisions. Although there are established
rules for the operation of UAVs in the skies to which both
individuals and commercial users must adhere, reports of
drones flying dangerously near aircraft have grown over the
past few years.
In the UK, over the first six months of 2016, there were 34
reports of near misses between drones and aircraft, compared
with 29 reports during the whole of 2015, according to the
UK Airprox Board, which aims to enhance safety. The FAA’s
records show that there were more than 580 reports of droneaircraft near misses between August 2015 January 2016. The
authority currently receives around 100 reports per
month from pilots and others who spot UAVs flying close
to an airport or piloted aircraft.
Verifying these incidents is difficult. Some question
whether everything pilots reported as a drone near-miss
in the sky really actually was. A recent high-profile report
of a British Airways aircraft being struck by a drone on
approach to London Heathrow Airport in April 2016, for
example, was later reported as unverified and unlikely.
Investigators could not rule out the possibility that a drone
was involved, but they couldn’t prove it either and they
ultimately abandoned the investigation. Patrick McLoughlin,
transport secretary at the time, told UK Members of
Parliament that it “was not a drone incident”.
Representatives of the drone industry, and other companies
involved in technologies related to drone operation, have
suggested that many of these reports are unlikely to be drones,
simply because the operational capabilities of these unmanned
aircraft would prevent them from reaching some of the heights
where near misses are reported.

UNMANNED AERIAL VEHICLES

TACKLING THE RISK OF MID-AIR COLLISIONS
In August 2016, professional drone maker senseFly teamed up with
aviation navigation app Air Navigation Pro to launch Safer Together. The
joint initiative has been designed to address one of the biggest issues
facing the general aviation (GA) and unmanned aircraft communities: the
risk of mid-air collisions.
Safer Together will make the skies a safer place by providing GA pilots
and drone operators with awareness of each other’s airborne activities,
giving them the knowledge they need to take any actions necessary to
avoid mid-air incidents around 200-400ft above ground level, where
most light-weight drones currently ﬂy.
“With the increasing number of vehicles in the air, it is essential
that we focus on the improvement and awareness of mid-air safety,”
says Johann Huguenin, the CEO of Air Navigation Pro. “It all starts with
communication between the drone-operator and the pilot, which we
are making possible with Safer Together. We strongly urge other drone
makers to get in touch too, so that together we can continue to expand
the beneﬁts that Safer Together offers by allowing GA pilots to view the
activity of every drone operation, whatever the brand of UAS.”

Craig Lippett, chairman of ARPAS-UK, the trade association
for the UK drone industry, told the BBC in July 2016: “A lot of
these encounters were at heights at which you are unlikely to
encounter drones; there are some reports at above 7,000ft or
10,000ft. Most commercially available types have limited
battery power and can probably only reach 1,500ft.”
Richard Parker, founder and CEO of Altitude Angel – a
technology company that offers cloud-powered safety,
analytics and advanced capabilities for UAVs for commercial
and consumer applications, and aims to deliver solutions that
could help drones and aircraft coexist safely in the skies –
believes that reports of sightings may simply be pilots
confusing other unidentified objects in the skies as drones.
“The speed and altitude at which aircraft fly at would make it
difficult for pilots to see objects clearly enough to identify
them,” he explains.
Nonetheless, Parker believes that it is important to ensure
that drones are operated safely, avoiding potential conflicts
with manned aircraft. “It will take a combination of
technologies and greater collaboration between the aviation
and drone industries to accomplish this,” he adds.

Drone strikes
Most countries with UAV regulations in place require
operators to fly drones within line of sight and away from
heavy aircraft traffic areas such as airports. But the
proliferation of these devices makes enforcement difficult.
Whether or not drone sightings can be verified, airlines, pilot
groups and other manned aircraft operators have expressed
concerns that one day a collision between a drone and an
aircraft might cause a deadly accident; similar to the safety
risks from bird-strikes on aircraft. Aircraft engines are required
to pass bird-strike tests, but no such tests yet exist to
determine the impact of drones.
The CAA’s Taylor says, “It might be difficult for aircraft
engine manufacturers to replicate in a testing environment,
but there is work ongoing independent of the manufacturers
to examine the potential impact of a drone collision. Whether
we can see a certification test of an engine in the future it’s
difficult to say.”

A spokesperson for the FAA says research into potential
collision hazards to aircraft engines and structures is already
underway at the FAA Center of Excellence for Unmanned
Aircraft Systems, with a report on the results scheduled to be
delivered in September 2016.
Taylor says that there is no evidence at this time of any radio
interference between drones and aircraft. “It’s not
inconceivable, however, that frequency could interfere with
aviation operations,” he comments. “But it’s not something we
are seeing at the moment.”

Crowded airspace
There is, however, a challenge to ATM systems in detecting all
drones in an already crowded airspace. The technology and
infrastructure, which currently monitors manned aircraft, may
not be up to the task.
Altitude Angel’s Parker explains, “Primary radar tunes out
anything smaller than about a square meter, therefore the
majority of drones – certainly most of the commercial drones
people go and buy today – won’t show up on the radar,” he
explains. “Radar fidelity can be increased, but that then creates
noise for radar operators, which creates distractions and
problems. ADS-B, which is also used to track manned
aviation, relies on a transponder and some are considering
putting this technology on drones so they can be tracked.”
While the technology to effectively manage the growth of
both manned and unmanned aircraft is being developed, the
regulatory framework to manage UAVs needs to develop in
tandem. “When we told the regulators about the work we’re
doing to monitor drone traffic from various different sources
and then asked them who we give this to, nobody really knew
whether it should go to ATC or to airports,” Parker adds.

Rogue drones
In 2016, the FAA revealed an alternative solution to managing
rogue incursions of drones in the commercial aircraft space.
The FAA partnered with the US Department of Homeland
Security and CACI to test CACI’s prototype SkyTracker system,
which uses radio interference to identify, track and address
rogue drones flying near airports. CACI’s system uses radio
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“The explosive growth of the unmanned
aircraft industry makes drone detection
technologies an urgent priority”
Marke Gibson, FAA senior advisor on UAS integration

frequency sensors, placed at strategic and prominent locations
around an airport, which can detect the radio frequencies
drones use and triangulate those signals to pinpoint the exact
location of both the drone and its operator.
“The explosive growth of the unmanned aircraft industry
makes drone detection technologies an urgent priority,”
comments Marke Gibson, FAA senior advisor on UAS
integration, at the time of the project’s announcement. “This
research is totally aimed at keeping our skies safe, which is our
number one mission.”
An FAA spokesperson says the project is ongoing: “We are
continuing to evaluate different prototype technologies
developed by several companies. We support the Department
of Homeland Security in an inter-agency effort to meet the
threat of unauthorized UASs from a ‘whole of government’
perspective. Other participating federal agencies include: the
Department of Defense, Department of Energy, US Secret
Service and the Federal Bureau of Investigation.”
Altitude Angel’s own drone management technology relies
on programming to track drones and redirect their path in
cases of airspace conflict. The drone operators would receive a
mobile alert of incursion, prompting them to change the flight
path of the drone, but the software could also halt the drone in
the sky should the operator ignore messages and even return
the drone to a previous known safe location.

USING DRONES FOR AIRCRAFT HEALTH MONITORING
Sometimes drones and airplanes can work well together. Low-cost
carrier EasyJet uses drones (pictured right) to help monitor the health of
its aircraft, inspecting fuselages for minor cracks in need of repair, which
might not otherwise be easily detected by the human eye.
Drones currently in use by airlines are semi-autonomous, able to
follow a set path programmed into the drone to perform the inspection,
but can also be piloted by maintenance crew. Damage from lightning
strikes, for example, can be seen more easily even if it is in hard-toreach places. EasyJet’s tests of drones, carried out during 2015, showed
that pre-programmed drones could signiﬁcantly reduce the number of
hours an aircraft is out of service, compared with manual inspection.
SITA, which has helped airlines launch drone aircraft maintenance
trials, believes that drones could also be used for maintenance at
airports. Because they can be piloted easily and quickly to areas which
are difﬁcult for humans to reach, and can transmit high-deﬁnition photos,
technicians will be better able to identify areas in need of repair.
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A new era
Putting aside UAVs, it is a complex time for ATC. The industry
is trying to deal with growth in commercial air traffic, which is
expected to double over the next decade, while integrating
next-generation ATM technology to make the skies more
efficient. The rapid growth in the use of UAVs for commercial
and hobbyist purposes has added another layer of complexity.
However, as Parker says, “We can’t put the technology back in
the box, so we have to find ways to deal with it in the skies.”
There is still a lot of work ahead for regulators, aviation
stakeholders and the UAV industry in the safe integration of
drones into our skies. However, thanks to advances in
technology, a sophisticated system to oversee and govern their
use isn’t far off, as proven by the FAA’s work with CACI.
Drones can and will continue to offer many benefits to many
industries, but it will take a concerted effort by all
stakeholders involved to manage the risks.
“We are part of a new era in aviation, and the potential for
unmanned aircraft will make it safer and easier to do certain
jobs, gather information, and deploy disaster relief,” said US
Transportation Secretary Anthony Foxx when introducing the
FAA’s updated rules of operation. “We look forward to working
with the aviation community to support innovation, while
maintaining our standards as the safest and most complex
airspace in the world.” Y

REMOTE TOWER SERVICES

REMOTE CONTROL
Stefan Kalm, Saab

Remote ATC solutions could revolutionize the air trafﬁc industry by
reducing controller workload, improving safety and cutting costs
Jeff Poole, director general, CANSO

The first remote ATC tower went fully operational
in Sweden in April 2015. Controllers based in the
Sundsvall Remote Tower Centre are now operating
services at Örnsköldsvik Airport, which is 150km away. A
number of other countries are also planning to implement
remote towers or are exploring the opportunities they offer.
The digitization of towers marks a major change for the
future management of air traffic around airports, as well as for
the work of air traffic controllers. The technology offers many
opportunities to improve tower operations, particularly in
detection and alerting through motion tracking, infrared
cameras and pan-tilt zoom cameras. The technology works
with high-quality images with filters that enhance the image as
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well as having infrared for low visibility and a delay between
reality and the screen of well under one second. Weather
information, flight information and other key data can be
displayed directly on the screen. This simplifies things by
having all the information in one place. Direct visual
observation or ‘out the window’ (OTW) is carried out by
cameras and sensors. These features improve observation
and enhance safety, the industry’s number one priority.

Why remote tower technology?
There are a number of reasons why the ATM industry is
developing remote tower services (RTS). First, they enable
ANSPs to provide services in remote places that otherwise

REMOTE TOWER SERVICES

The Sundsvall Remote
Tower Centre began RTS
operations for Örnsköldsvik
Airport in April 2015

have no ANS provision, such as non-towered airports in the
USA. In addition, RTS can help manage the increased demand
for small- and medium-sized airports that have low annual
operations but experience seasonal or event-related increased
demand, and where ATS is often staffed on a part-time basis.
Second, the technology enables the operation of remote
contingency towers like the one at London Heathrow Airport.
This enables the airport to continue to operate if the main
tower becomes unavailable. Third, with air traffic forecast to
increase by an average of 5% a year, remote towers and their
new technology will help manage this growth through using
existing personnel and their knowledge and expertise in a
more cost-effective way. RTS also enable increased opening

hours, further improving capacity. Fourth is cost efficiency.
ANSPs are able to reduce costs at small airfields where traffic
volume is not enough to keep them economically
viable. RTS will lead to greater controller productivity, with
an increase in the number of flight hours per controller.
Economies of scale can be achieved through RTS by grouping
the control of multiple airports in one center. There will be
reduced lifetime costs in maintenance and training compared
with traditional towers. And, importantly, the cost savings can
be passed on to airports and airlines.
Building new ATC towers is expensive. Where old outdated
towers need to be replaced, RTS enable the ANSP to save
costs. Airports and ANSPs are therefore able to invest in IT.
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CANSO’S VISION 2020
CANSO, the Civil Air Navigation Services Organization, represents
88 ANSPs around the globe as well as 79 Associate Members – the
organizations that provide products and services to the ATM industry.
CANSO’s goal is to transform ATM performance globally, by taking steps
to help members enhance safety and improve efﬁciency for airspace
users, and enabling aircraft to ﬂy the most efﬁcient routes, seamlessly
crossing ﬂight information regions.
To do that, CANSO is implementing Vision 2020, a strategic framework
for the ATM industry. The associated work plan describes over 130
projects with real deliverables, ranging from best practice guidelines to
pilot implementation projects. Vision 2020 is built on three core pillars:
being a strong partner, creating value for members and stakeholders, and
optimizing the efﬁciency and effectiveness of the organization.
In addition the vision has two areas that require special focus: Better
Regulation, where CANSO is calling for a more consistent, harmonized
and less-prescriptive approach to regulation; and Service Priority, which
explores how airspace users that invest in new technology can best reap
the beneﬁts from their investment.
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The Swedish experience
The first remote tower to go operational was Örnsköldsvik,
operated from Sundsvall in Sweden. The industry can already
learn some useful lessons after a year of operation.
Importantly, how have remote towers impacted on controllers
and what lessons can we learn from the Sweden experience?
The new generation of controllers are used to multitasking
across screens and applications; it is the sort of technology the
iPhone generation expects. In Sweden, the younger controllers
are wondering why this has not been done before and
commenting that the new technology is not a problem.
Although the job is essentially the same, remote towers will
simplify the role of the controller and it is proving possible to
remove some redundant tasks when designing the new
controller working position for remote towers.
LFV, the Swedish ANSP, ensured the system complied fully
with existing regulations so that controllers can work with
their existing rating and license once they have been trained to
operate the remote tower system. This means that there was
no need to redefine the rules and regulations. The training
plan is the same as for a traditional tower, with additional
training on the new technology. Controllers reported that the
training is simpler and easier than anticipated and it took less
time to be fully trained than they expected.
Controllers have adapted easily to the 360° view being
presented in 225°, generally saw the benefits and felt that the
screen gave a better overview. Depth of sight appeared not to
be a problem with controllers adjusting to the new operational
environment. Controllers quickly built confidence and trust in
the system. They reported that it is easy to grasp the system
and it is easy to upgrade and add new functions. And the
workload was lower due to the integration of functions and
consistent design.
Importantly, controllers and unions have been fully involved
throughout and LFV has had a policy of openness,
consultation and dissemination of information through
materials, presentations and visits. The Swedish Air Traffic
Controllers Association and unions have been closely involved
in the initiative. In other countries controllers have also been
heavily involved in RTS solutions. In Hungary,
HungaroControl is developing remote tower operations and
has invited the unions to participate in the project. It has also
hired a specialist consultancy to develop a personal program
for every colleague. In the USA, the National Air Traffic
Controllers Association is closely involved in the Leesburg
remote tower demonstration.

The remote towers of tomorrow

In June 2016 LFV and Saab
signed an agreement to
upgrade the software at the
Sundsvall Remote Tower Centre,
introducing new functions that
will support the simultaneous
management of two airports
(multiple operations)

Although remote towers offer huge potential, the ATM industry
is starting with a simple approach – one remote tower center
(RTC) providing services at one airport. The next stage is to
develop the provision of ATS services to multiple airports from
one RTC. LFV has conducted successful trials with Linköping
University, with controllers managing three medium-sized
airports simultaneously without safety being compromised.
Another possibility for the future is the provision of crossborder operations from a remote tower. CANSO’s approach is
that a global industry transcends national borders, so airspace
can and should be managed seamlessly over much larger
areas. The same principle applies to remote towers controlling
ATS in other countries.
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Features in a remote tower, such as object tracking and alerting, night vision and image enhancement, can enhance the controller’s situational awareness

CANSO recognizes, however, that this throws up a host of
other questions that need to be addressed, including social
factors. CANSO’s commitment to safety and the existing
national regulatory frameworks will ensure that any such
changes are implemented cautiously and effectively.

Best practices and future opportunities
These are early days for remote towers, with the first one
having been in operation for just over a year. But the industry
is already learning useful lessons and this gives players in the
sector the opportunity to address any concerns and improve
remote tower operation as others come on stream. Feedback
from controllers, both in Sweden and those operating other
trials, is very encouraging. The industry is not rushing the
implementation of this new technology but is taking it one
step at a time, starting with one RTC to one airport, and once
the sector is happy with that it will explore multiple airports
controlled from one RTC.
Partnership is one of the three pillars of CANSO’s strategic
plan for the ATM industry, Vision 2020, and is vital to the
development of remote tower operations: with regulators to
ensure the new systems are safe and can provide effective air
traffic services; with the airports for which we provide these
services and which need to be assured that ATS will actually
be enhanced; and of course with the people who have to
operate the system, for whom this is a huge change.
Remote towers offer huge possibilities, particularly in
enabling ATS at remote airports and keeping them open
and viable through the cost savings made. This has major
implications in developing countries and regions such as in
Africa, where ANS infrastructure is underdeveloped and
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REMOTE TOWERS TODAY
• The ﬁrst remote tower was implemented in Sweden in April 2015,
where controllers based in Sundsvall started operating services 150km
away in Örnsköldsvik.
• SESAR and ENAV, the Italian ANSP, have developed the Remote Airport
Concept of Operation (RACOON) to demonstrate the viability of both
single and multiple airports operated remotely.
• In the USA, the FAA is running a remote tower demonstration with
Saab Sensis at Leesburg Airport just outside the Washington DC area.
• As part of a high-level demonstration under the SESAR initiative, the
Irish Aviation Authority is working with Saab to implement a remote tower
center at Dublin Airport as well as remote tower installations at Cork and
Shannon airports.
• The German ANSP, DFS, has selected Frequentis to provide remote
tower technology for three airports in Germany from a center in Leipzig.
Saarbrücken Airport is scheduled for 2017, with Erfurt and Dresden
airports to follow.
• HungaroControl has contracted with Indra and Searidge to deploy
a remote tower to replace its out-of-date tower.
• In Norway, Avinor (along with Kongsburg Gruppen and Indra Navia)
plans to invest in remote tower services in a number of airports to be
controlled from a remote tower center in Bodø.
• In France, ANSP DSNA has run remote tower service trials at Paris
Charles de Gaulle Airport to regulate trafﬁc to and from the apron to
increase overall capacity.

remote towers can improve the connectivity that drives
tourism and provides access to markets, which in turn boosts
GDP. The digitization that enables remote towers is a
genuinely game-changing technology for all partners and will
transform ATM performance. Y

NETVIZ

At The Glass recording - a new Esterline technology

When it comes to guiding aircraft safely to their destination, only the best visualization solution is
good enough. That is why Esterline has now equipped its leading Codis ATC 2Kx2K display with
         
NetViz offers true At The Glass recording capabilities (mathematically lossless compression and
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to whole new heights.
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INTEROPERABILITY

ALL TOGETHER NOW
NATS Prestwick ushers in a new era for air trafﬁc management
with the implementation of European interoperable technology
Caroline Hunter, communications consultant, NATS

Inside the ATC operations room
at NATS’ Prestwick Centre where
staff control aircraft over the North
of England and the eastern Atlantic
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A new era has dawned at NATS’ northern UK ATC
hub near Prestwick in Scotland. The behind-thescenes revolution is likely to go unnoticed by most
airline passengers, yet it is set to have a lasting impact on ATM
across Europe and beyond for decades to come.
Prestwick is one of NATS’ two main UK control centers. It
has the largest area of responsibility anywhere in the European
Union, providing air traffic services across northern England,
Scotland and the North East Atlantic. Acting as Europe’s
transatlantic gateway, it has responsibility for 2.2 million
square kilometers of airspace and handles 80% of North
Atlantic air traffic.
iTEC, which stands for interoperability Through European
Collaboration, is a next-generation ATC technology that has
been designed to increase airspace capacity and improve safety
by automatically detecting potential aircraft conflicts ahead of
time. It helps reduce aircraft fuel burn by enabling the future
introduction of free-route airspace above 28,000ft.
NATS, the UK’s leading ANSP, introduced a new iTEC
system into full operational service at Prestwick in the summer
of 2016. Its implementation is the result of hundreds of hours
of system testing and fine tuning. More than 110 controllers

have spent the past 10 months training on the new system,
which had been in use periodically at increasingly busy times
since January 2016 in preparation for the full switch-over that
took place a few months later.
“An enormous amount of work has gone into this project,”
says Alastair Muir, director of NATS’ Prestwick Air Traffic
Control Centre. “The successful introduction of iTEC is a
major milestone for Prestwick and NATS and also for aviation
as a whole in the UK. While the implementation of this new
system has presented operational challenges, everyone
involved has worked to keep flight disruption to a minimum,
especially during the peak summer traffic period. Our airline
and airport customers have been enormously supportive, and
we at NATS very much value their ongoing support.
“ATC procedures are now on a changing path that will lead
to cleaner, quieter and more fuel-efficient flying within the
next five years. iTEC really is a great step forward,” he adds.
Initially the system will be used to control aircraft at high
altitude over Scotland, northern England and Northern
Ireland, but during the next five years iTEC will be rolled out
across NATS’ entire UK operation at both of the group’s ATC
centers, in Prestwick, Scotland, and Swanwick, Hampshire.

AIR TRAFFIC TECHNOLOGY INTERNATIONAL 2017

35.

INTEROPERABILITY

GREENHOUSE GAS EMISSIONS

Development and interoperability

In June 2016 NATS published its annual Responsible Business report,
detailing the company’s environmental and social achievements over
the past year. The main highlight of the report was that overall NATS has
enabled reductions of 1.1 million metric tons of ATM-related CO2 emissions
per annum, as a result of combined annual savings since 2008, adding up
to a total of £111m (US$143m) in airline fuel savings.
These improvements are the result of changes to UK airspace that allow
more direct routes and improved vertical proﬁles, the use of more efﬁcient
procedures such as continuous instead of stepped climbs and descents,
and the introduction of new ATC technologies.
In conjunction with the CAA, in 2012 NATS introduced three-dimensional
inefﬁciency (3Di) methodology for measuring airspace efﬁciency, to help
assess day-to-day progress toward more efﬁcient and environmentally
friendly use of the skies. In 2015 an average score of 30.1 3Di was
achieved, well within the service performance range set by the CAA as
regulator, and only slightly behind the target level of 29.7.
Ian Jopson, head of environmental and community affairs at NATS,
comments, “Our work with our airline and airport customers continues be
successful in shrinking aircraft CO2 emissions and, whenever possible,
reducing aircraft noise. Large-scale airspace change will help deliver much
cleaner, quieter air trafﬁc operations and this report will form much of that
ongoing conversation.”

The iTEC platform was developed by global technology
specialist Indra after NATS commissioned the Spain-based
group in 2014 to support its upper airspace deployment.
Prestwick’s new system is interoperable with ATM systems
across Europe, helping to bring the prospect of a Single
European Sky (SES) closer to reality.
The iTEC project, designed to enable the Single European
Sky ATM Research (SESAR) initiative’s trajectory-based
concept of operation to be introduced throughout the UK,
brings together the ANSPs of Spain (ENAIRE), Germany
(DFS), the UK (NATS) and the Netherlands (LVNL) –
alongside systems provider Indra.
The project was initially established to develop a nextgeneration flight data processing system (iTEC-FDP) and to
explore collaboration on a new controller working position
(iTEC-CWP) solution.
The iTEC system will strengthen safety, increase efficiency
and lessen the environmental impact of flights. It will enhance
interoperability between control centers in Europe and will
also make it possible for aircraft to optimize their routes. iTEC
technology pulls together a range of tools to increase airspace
capacity, tools that reduce controllers’ workload and improve
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Far left: Evening air traffic in Europe
Left: iTEC ATC control screen
Above: NATS Prestwick Centre
Below: iTEC in operation in Prestwick

safety by automatically detecting potential aircraft conflicts
ahead of time. Fully operational, the iTEC control system has
the potential to unlock an extra 40% of airspace capacity
without compromising safety.
Controllers using iTEC are able to gather flight data from
many sources, not only from aircraft but also from participant
ANSPs across Europe. This data is consolidated to plot
detailed trajectories for aircraft entering the controller’s area
ahead of their arrival. Potential congestion spots can be
highlighted in good time and, instead of asking pilots to make
lengthy detours as they approach a busy sector, from a good
distance away pilots of all aircraft can be set on their optimum
courses, ensuring they pass others at safe distances.
“It’s all about empowering our controllers to be proactive
rather than reactive, giving them sight of the biggest possible
picture to help them do their jobs,” explains Muir. “By being
able to predict where any flight will be in advance, the iTEC
system automatically helps support conflict-free flight plans,
leaving our expert controllers free to monitor the overall flight
plan and concentrate on maintaining safe separation of all the
aircraft in the enlarged area.”
iTEC systems provide advanced flight data processing and
controller working position under system-wide information

management (SWIM) capable architecture to improve
information flow among control centers and airports.

iTEC beneﬁts
NATS operators controlling airspace from the Prestwick center
are already benefiting from the system’s ability to predict
potential aircraft conflicts and plot trajectory-based flights.
This new concept of operation is intended to reduce controller
workload, increase individual flight efficiency and support
greater overall traffic capacity in UK airspace. Among the
benefits already being seen by NATS customers are reduced
airline costs, a long-term reduction in delays and lower CO2
emissions. iTEC is also central to UK-wide airport
preparations that will help enable them handle the steadily
increasing growth in air traffic.
iTEC technology is fully in line with the European
Commission’s objectives to achieve the SES and is a key
enabler for delivering the benefits of SESAR. Outside Europe,
iTEC systems are considered the optimum solution for the
most complex airspace.
“The roll-out of iTEC is key to the future success of UK
airspace management and, by extension, the effective
management of airspace around the world – it’s a vitally
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iTEC entered limited operational service at Prestwick in late January 2016. Full operational service began in August 2016

important project for the deployment of SESAR, a real
breakthrough,” comments Muir. “The goal of NATS’
collaboration with Indra was to develop a high-end ATM
system for busy and complex airspace that meets the SESAR
requirements and enables major steps forward in productivity,
and we are confident we have succeeded in that.
“iTEC’s achievements provide a platform for synergies and
thus cost reductions, helping to realize the vision of a Single
European Sky with greater efficiencies and service standards

INDUSTRY COLLABORATION
According to NATS, the ATC industry is collaborating to make air travel
as seamless as possible, right around the globe. To try and achieve this,
NATS has recently signed a number of cooperation agreements with
ANSPs around the world to share best practice.
In June, NATS signed a memorandum of understanding with Airways
New Zealand aimed at enhancing ATM capabilities. The cooperation will
enable the exchange of information and expertise and opens the way for
collaboration on planning and research.
“A collaborative approach is key to meeting the challenges currently
facing the global ATM industry,” says Airways New Zealand CEO Ed Sims.
“In Asia-Paciﬁc particularly, we are facing an unprecedented level of air
trafﬁc growth and given the cross-border nature of ATM, this kind of joint
approach is necessary to achieve the full potential of safe, efﬁcient and
sustainable operations.”
NATS has also recently strengthened its partnership with Japan Air
Navigation Service (JANS) through the signing of a historic agreement
that will pave the way for a joint approach to ATM in Japanese airspace
during the 2020 Tokyo Olympic Games. The agreement builds on the
close relationship between NATS and JANS that was established two
years ago to share best practice.
For the Olympic Games agreement, NATS is structuring a series
of consultations with JANS aimed at laying down detailed operational
plans to deal with the expected spike in air trafﬁc before, during and
immediately after the Tokyo Games.
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for Europe’s airspace users. Its implementation paves the way
for further European airspace developments that will deliver
future ANSP efficiencies and enhancements for the good of
everyone whose lives are affected by aviation, as well as those
within the industry community, including passengers.”
Gonzalo Gavin, director of Indra ATM Europe, endorses the
project’s success: “Delivering iTEC into operation at Prestwick
is the culmination of a success story between NATS and Indra
in a really effective partnership. As a result, NATS will reap
great benefits that we are sure will exceed original expectations
and will continue to grow as the experience of using iTEC
develops. This enterprise places NATS at the forefront of ATM
technology and paves the way for the future success of SESAR
deployment throughout Europe.”

Future technology investments
The successful implementation of iTEC forms part of a
broader technological transformation program that will see
NATS investing £600m (US$772m) in new technology over
the coming five years. “NATS is fully committed to enhancing
the ATM of the future and to helping convert the vision of a
Single European Sky into a reality by providing added-value
services in increasingly complex operational ATC
environments,” explains Muir.
He continues: “As an organization we are determined to
drive the developments that will improve ATM performance
through investment in state-of-the-art, tailor-made
technologies and by transitioning new equipment and facilities
into operational service, thereby increasing integration and
improving overall network performance.
“We are delighted that the introduction of iTEC, an integral
part of our overall vision for the medium-term future, has
been such a success and we look forward to implementing the
system across our entire UK operations in the coming few
years,” Muir concludes. Y

SESAR

CLEAR SKIES
SESAR Deployment Manager is bringing real beneﬁts to the ATM sector as it aims
to rebuild the invisible structure in the sky
Freek de Witte, head of stakeholder relations, SESAR Deployment Manager
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SESAR

Aviation is a highly regulated industry, based on
high safety standards and global interoperability
involving advanced airborne systems, onboard
aircraft technology and complex ground solutions that
together build up the global air traffic management
system. Modernizing this environment is challenging,
however a lot of work has already been done to bring the
st
ATM system into the 21 century.

Technology as enabler
The creation of a Single European Sky (SES) to ensure
sustainability of aviation and the capability to
accommodate the forecast increase in European air
traffic includes SESAR, one of the most ambitious
infrastructure modernization projects launched by the
European Union (EU). In line with the European ATM
masterplan, SESAR is developing new aviation solutions
that are now being deployed. SES is a European
legislative package aimed at establishing a safer, more
efficient, more cost-effective and more environmentally
friendly ATM. The SESAR project is the technological
pillar of the SES, and probably its most important.
Technology is essential in making the European sky
less fragmented, more capable and better prepared to
support the continental leadership of our aviation
industry. To accommodate and effectively manage the
expected traffic growth in the coming years, while
maintaining its safety track record, Europe will continue
to need state-of-the-art technologies and operational
procedures. SESAR, the SES ATM research program, was
designed to consolidate fragmented efforts and to steer
R&D toward implementation.
The SESAR project has been managed through a very
good example of a public-private partnership between

the European Commission (EC), Eurocontrol and major
aviation companies. Known as the SESAR Joint
Undertaking (SESAR JU), it has recently delivered a full
catalog of suggested improvements and an impressive
list of technological solutions to be implemented in
order to achieve SES.
By the end of 2016, the SESAR JU will have delivered
over 60 solutions as part of the drive to modernize
Europe’s airspace, covering improved automation,
increased digitization and essential communication
between airports, airlines and air navigation services.

Securing global leadership
The R&D phase for SESAR is now complemented by the
deployment phase, which will look at deploying the six
ATM functionalities defined by a European regulation
known as the Pilot Common Project (PCP), the
foundation for the SESAR Deployment Program (DP)
developed by the SESAR Deployment Manager (SDM),
an industry partnership that has been given the lead for
making the PCP solutions a daily reality under EC
oversight.
The six PCP ATM functionalities, which must be
deployed by EU member states, are: extended arrival
management and performance-based navigation in the
high-density terminal maneuvering areas; airport
integration and throughput; flexible airspace
management and free routes; network collaborative
management; initial system-wide information
management; and initial trajectory information sharing.
SDM was created by the stakeholders in European
aviation (airlines, airports operators and ANSPs), which
are responsible for managing the implementation of
SESAR-developed solutions.
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EXPANDING SESAR JOINT UNDERTAKING MEMBERSHIP

SESAR and its deployment will enable sustainable growth,
which will see a 10% reduction in total fuel burn, resulting in
lower CO2 emissions and the reduction of noise around
airports thanks to new departing and arrival procedures.
Flight routes will be more direct and flight profiles will be
more accurate and better quality, thanks to new ATM
technologies and infrastructure.
Involvement, coordination, cooperation and convergence
with neighboring regions are all key to SESAR’s success and
will dictate the degree to which it benefits from technological
investment. Through such cooperation, Europe will retain and
strengthen its influence on the modernization of aviation
worldwide. Maintaining SESAR’s R&D and deployment will,
it is hoped, ensure continuing progress toward a modernized
global ATM system.

The deployment program
The initial set of solutions to be deployed in the 2015-2024
timeframe is defined in the PCP. The DP is used in the
Connecting Europe Facility (CEF) framework to provide

In January 2016, vice president of the European Investment Bank (EIB) Pim van
Ballekom (left) and managing director of SESAR Deployment Manager (SDM)
Massimo Garbini (right) signed an MoU with Violeta Bulc (center), EU Commissioner
for Transport, to reinforce and expand cooperation between EIB and SDM

42

AIR TRAFFIC TECHNOLOGY INTERNATIONAL 2017

ESA–P. Carril

The SESAR Joint Undertaking (SESAR JU) is now working on the next
wave of European ATM research and innovation (R&I). In March 2016
the SESAR JU announced the 19 members, ﬁve of them new, that will
participate in the industrial research, validation and demonstration
activities of SESAR 2020.
Existing SESAR JU members and capabilities will enable for continuity
of work, while new members will bring a fresh impetus to SESAR’s
industrial R&I activities. The expansion of the membership also reﬂects
the growing conﬁdence and commitment to SESAR‘s approach to ATM
modernization and further reinforces the link to deployment.
Building on the results of the ﬁrst R&I program, SESAR 2020
members will focus on areas of the ATM value chain where the
greatest performance gains can be achieved. These include the need
to better integrate airports into ATM, develop additional advanced air
trafﬁc services, and optimize network services and the enabling of the
necessary infrastructure. The SESAR 2020 industrial activities will beneﬁt
from a contribution of €500m (US$560m) from the EU’s Horizon 2020
research and innovation program.

financial support for the modernization of aviation in Europe.
DP 2015, developed by SDM and consulted throughout the
European ATM community, has already triggered more than
200 investment projects.
The DP explains how Europe’s ATM industry needs to be
organized to ensure the full and timely implementation of the
PCP. It leads investment plans by civil and military European
ANSPs, airport operators, airspace users and the network
manager, that will drive modernization of Europe’s ATM
infrastructure in such a way as to develop a safe and efficient
continental air transport system in support of the economy
and the creation of jobs.
The SDM plans, coordinates and monitors the realization
of projects that contribute to PCP implementation while
benefiting from significant EU co-funding through the CEF
managed by the EC. Development of material supporting
deployment, including guidance material, specifications,
standards and regulation, involves a large number of
participants in various government departments and is often
based on voluntary contributions from industry.

SESAR

Iris Precursor aims to make
aviation safer by developing a new
satellite-based air-to-ground
communication system for ATM

SATELLITE TECHNOLOGY FOR DATALINK COMMUNICATION
In March 2016, SESAR members, together with partners and the
European Space Agency’s Iris Precursor, carried out a joint ﬂight trial,
successfully demonstrating that existing satellite technology systems are
a viable option for air trafﬁc services datalink. The trial showed for the ﬁrst
time how Iris Precursor technology can be used to provide end-to-end
air-to-ground communications for initial 4D ﬂight trajectory management,
connecting aircraft and ATM ground systems to optimize aircraft
trajectories in four dimensions: latitude, longitude, altitude and time.
Carried out by the members of the SESAR Joint Undertaking (SESAR
JU), the ﬂight trial represents an important milestone in the continued
collaboration between the satellite and ATM industries in Europe. The
Iris Precursor has been speciﬁed for datalink communications over the
existing SwiftBroadband (SBB) satellite network from Inmarsat, using the
Aeronautical Telecommunication Network (ATN) as the standard protocol
for the datalink services implementing rules.
The SESAR ﬂight trial was performed on February 23, 2016, on an
Airbus A330 MSN871. The aircraft took off from Toulouse, ﬂew over the
Balearic Islands and returned to Toulouse, passing above Madrid. During
the ﬂight, i4D ADS-C reports and CPDLC exchanges were performed with
the Eurocontrol Maastricht Upper Area Control Centre (MUAC). It showed
that ADS-C contracts could be successfully maintained with two ATC
centers (MUAC and Airbus Toulouse) for over two hours.

During this time, i4D ADS-C reports were generated, resulting in
downlinking trajectory updates approximately every 20 seconds with
20 waypoints – an update rate well above that expected when initial 4D
trajectory exchanges are implemented. In addition to the i4D trajectory
exchanges, various CDPLC messages were exchanged during the ﬂight,
with a remarkable round-trip time of below two seconds throughout.
The ﬂight trial also tested the handover between the Inmarsat satellite
spot beams, which were completely transparent from the perspective
of the aircraft. In terms of connectivity, the trial experienced no loss or
provider aborts, a frequent issue with the existing VDL2 terrestrial datalink.
Datalink is a key enabler for the SESAR vision, in particular the
implementation of 4D trajectory-based operations. This ﬂight trial
demonstrates that with efﬁcient datalink services, ﬂight plans can be
continuously updated during a ﬂight to maintain the optimum trajectory
to destination, enabling ATC to offer better routings, sequence aircraft far
in advance, and maximize airport and airspace capacity. It also conﬁrms
that the Iris Precursor services based on the Inmarsat legacy network can
successfully complement the existing terrestrial VDL2 infrastructure.
By 2018, Iris Precursor is expected to support CPDLC in Europe and
open the door to initial 4D trajectory management. In the longer term,
Iris will evolve to support full 4D and operate in a highly secure multilink
environment with future terrestrial datalinks.

AIR TRAFFIC TECHNOLOGY INTERNATIONAL 2017

43.

SESAR

Above: Massimo Garbini (bottom left), managing director, SESAR Deployment
Manager, signing the grant agreement in November 2015 with the Innovation and
Networks Executive Agency (INEA) executive director Dirk Beckers (center) to improve
the management of the European airspace
Left: Garbini (left), Maurizio Castelletti (center), head of Single European Sky Unit at
DG Move (European Commission), and Christian Schleifer (right), EUROCAE, signing
a Memorandum of Cooperation in March 2016

With DP 2015 the ATC industry showed that it could work
together to deliver the SESAR program. After August 2016, the
industry had developed a fully consulted and evaluated ATC
deployment program called version 2016 (DP 2016). This
built on the DP 2015 program, with the six ATM
functionalities and 20 sub-functionalities contained in the PCP
being turned into 44 families of implementation projects
enabling full PCP implementation.
The DP translates the priorities defined in the European
ATM masterplan, and selected for the PCP, into coherent and
coordinated projects. DP 2016 highlights the most urgent
initiatives and activities required to ensure an effective and
synchronized deployment of the PCP throughout Europe and
to avoid gaps in the program’s deployment.

Deploying technologies around Europe
Today, deployment is a reality. The activities performed by the
implementing partners, within the respective projects, led to
the achievement of actual results that are expected to bring
tangible benefits to the aviation sector and to the wider
community in general. There are 84 implementation projects
by 45 partners already running in 23 EU member states and
two neighboring states. The 45 implementing partners consist
of 26 ANSPs, 13 airport operators, five airspace users and one
meteorological service provider.
All this is clear evidence of the European ATM industry’s
willingness to modernize and meet SES challenges. Rebuilding
the invisible structure in the European sky is only possible with
true coordination, collaboration and timely deployment. Y

PROJECT HIGHLIGHTS
The following projects have been already successfully completed as part
of the SESAR Deployment Manager program:
• London Airspace Management Program (LAMP), deployed by NATS and
British Airways. Phase 1a of the project, aimed at implementing RNAV
arrival routes for London City Airport (pictured right) and RNP departure
routes from London Gatwick, is almost complete.
• External Gateway System (EGS) implementation, deployed by Austria’s
ANSP, Austro Control. The EGS connects the ATC tower and approach
ATS unit subsystems to the ATM data processing system, and represents
an enabler for future electronic ﬂight strip, DMAN, A-CDM and A-SMGCS
enhancements.
• SAIGA, deployed by Aéroports de Paris, France. It enables the airport
resources management system to consolidate the airport operational
plan, consolidate the pre-departure sequencing and DMAN capability, and
optimize and increase the efﬁciency and performance of operations.
• A-SMGCS renewal of the surface movement radar (BORA), deployed by
Munich Airport, Germany. The A-SMGCS provides optimized taxi time and
improves the predictability of take-off times by monitoring real surface
trafﬁc and considering updated taxi times in departure management,
regardless of meteorological or other impacting conditions;
• ATM Data Quality (ADQ), deployed by ANSP Austro Control, Austria.
The project aims at migrating Austro Control’s aeronautical database to
support AIXM 5.1, ensuring that the data quality is high enough to be
compatible with SWIM.
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• National WAN infrastructure – CANDI-IP preparation project, deployed
by Denmark’s ANSP, Naviair. The project provides the requirements for an
adequate WAN infrastructure supporting SWIM according to new European
standards on information exchange and services via the pan-European
network service (PENS) and NewPENS.

SAVE THE DATE
ATC GLOBAL 2017
EXHIBITION & CONFERENCE
27–29 SEPTEMBER 2017 | ABU DHABI NATIONAL EXHIBITION CENTRE | UAE

EXHIBITION & SPONSORSHIP PACKAGES ARE SELLING FAST!
CALL US NOW TO DISCUSS OPPORTUNITIES:
JAMES XIAO
Russian Federation & Asia
T +86 (0)10 5765 2811
E james.xiao@ubm.com

CHENG CHANG
China
T +86 (0)10 5765 2812
E cheng.chang@ubm.com

Connect with over 6,000 industry professionals
and join the ATC Global Network group

JIM AJAYI
Europe & Americas
T +44 (0)20 7921 8098
E jim.ajayi@ubm.com

Follow us @atcglobal to receive the latest
event and ATM News

Organised by:

WWW.ATCGLOBALHUB.COM

DELIVERING ATM PROJECTS

PROJECT MANAGEMENT
How can organizations use best practice project management to successfully
deliver large-scale and complex ATM projects?
David Adebiyi, principal consultant, Middle East ofﬁce, Helios aviation consultancy
Delivering complex, large-scale projects is not
easy in any industry, and many do not achieve
their objectives and can sometimes fail. ATM
projects, whether building a new ATC facility, replacing
a legacy system or undertaking major airspace
re-sectorization to increase capacity, are not immune.
They also come with their own challenges, including
balancing the operational needs of multiple stakeholders
while meeting regulatory and safety requirements,
achieving end-user acceptance and frequently having to
tailor a limited number of COTS systems to meet specific
project requirements. All this has to happen while
maintaining the current air traffic service.
Companies are also required to develop and maintain
a formal process to identify changes, which may affect
the level of safety risk associated with its aviation
products or services, and to identify and manage the
risks that may arise from those changes. This mandatory
requirement makes safety management and the delivery
of a safety case an integral part of any project that affects
the air traffic operation, adding another layer of
complexity to the delivery of ATM changes and providing
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assurance that the implemented change would as a
minimum be as safe as the current operation.

Why do projects fail?
Similar to projects in other industries, ATM projects are
launched with objectives and benefits, which have to be
realized within the constraints of time, cost, quality and
end-user acceptance. Although this is the case, there is
compelling evidence that these programs and projects
fail at an astonishing rate to deliver the objectives and
benefits they set out to deliver.
Failure can take many different forms. It could be in
project delays, budget over-spends, uncontrolled scope
changes or the organization failing to recognize and
prepare the business for the project. Some symptoms of
these types of projects are poor communication across
the project, unresolved resource issues, unmanaged
risks, lack of stakeholder buy-in, and no baseline project
specifications and requirements.
Based on extensive experience from successful
programs and projects, research, and post-project
lessons-learned reviews, failure has been found to be

DELIVERING ATM PROJECTS
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DELIVERING ATM PROJECTS

reviews, failure has been found to be the result of a number of
unmanaged problems culminating over a period of time. It is
completely avoidable with the right leadership, processes and
controls, which if implemented and deployed correctly, will
enable repeatable successful delivery of projects.

All organizations delivering projects need to adopt scalable
project management processes to ensure that they are fit for
purpose for the organization, project type and size. After
introduction it is important that these processes become
second nature and are adopted without exception, as
experience shows that projects that are controlled and
managed with robust processes are always successful.
Beyond the adoption of best-practice processes, some
organizations have embarked on project management
capability improvement with guiding principles to ensure that
projects have all the resources required to successfully deliver
their capital investment portfolio annually. These resources
include high-performing people, best-in-class processes and
procedures, and fit-for-purpose tools.
A project management capability improvement journey is
made up of a number of key enabling elements, focusing
primarily on measuring compliance and performance by
auditing projects and programs to ensure adoption and use of
processes. To further improve capability and performance,
some organizations have chosen to benchmark their project
performance against recognized capability maturity models
such as Capability Maturity Model Integration (CMMI).1 This
step enables organizations to benchmark their performance
against international standards. Typically the maturity models
measure performance on a number of levels, as in Figure 1.

Adopting best practice

Business need and beneﬁt deﬁnition

Although project delivery is seen as challenging and
sometimes fails to meet objectives, there are also many
examples of successful projects, which have been completed
on time, within budget and delivered the benefits set out at
inception. Continuous successful delivery does not happen by
chance. These projects and programs deploy best practice
project management processes and techniques. These
processes become the backbone of the project, supporting
and keeping it on track until is it successfully delivered.
Project and program management methodologies need to
evolve with best practices in:
• People – high-caliber project and program managers and
teams, and targeted professional development through
engaging and motivating people in improving their core
working competencies;
• Process – the use of project management processes, and the
measurement of performance through a capability roadmap to
drive continuous improvement;
• Organization – ensure the entire company is set up to
support and deliver projects. Across the organization there has
to be a positive and proactive approach, ensuring that the
projects receive the right sponsorship and level of engagement.

It is very important that the objectives of ATM change are
clearly set out before the project commences. Is the objective
to replace a legacy ATM system, to improve safety, or to
redesign airspace to increase capacity and reduce delays? The
business need has to be defined, documented, approved and
communicated across the organization. Management approval
is key, as later in the project if changes in scope need to be
made, the benefits will need to be reassessed to ensure that the
project is still viable and on track to achieve the objectives and
benefits set out at the start.
This phase of a change is usually most successful if
supported by end users, for instance air traffic controllers who
are experts in redesigning airspace should be involved if the
problem is to alleviate congestion or a bottleneck in a sector.
The task involves the definition of what the problem is and
there are techniques such as the DMAIC2 methodology, which
enables problems to be clearly defined and understood. This
detailed understanding of the problem enables the business
need, objectives and benefits to be accurately defined and set.

Figure 1: Characteristics of a maturity model

Best practice in project management
To establish best-in-class project management capabilities,
methodologies can be adopted from programs and institutions
such as Prince2, the UK Association of Project Management
(APM) and the US Project Management Institute (PMI).
All three sources offer process-based methods for effective
project management to achieve consistent and repeatable
outcomes. Governments and private organizations have used
the methodologies extensively internationally. The
methodologies cover the project from inception through to
operational handover, go live and closure.

Figure 2: Important pre-project phases
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Figure 3: Important complete project phases

Figure 2 shows business need and benefit definition, and
feasibility and options, as key important phases that must be
completed before a project is launched. These phases ensure
that the project has the right foundation to be guided through
to successful completion.

Feasibility and options
Given the complex nature of ATM, it is very important that
before a project commences, a detailed assessment is
undertaken to ensure the business need can be successfully
delivered if the investment is made. This phase is crucial as it
could stop investments in projects that will not necessarily
deliver the desired outcome.
Ultimately this phase answers the critical question of
whether there are there better ways to achieve this objective
and whether there are other uses for these resources. The
outcome of feasibility and options is the business case, which
includes the investment appraisal.

Effective project and portfolio management
The life of a typical project is shown in Figure 3. However, it is
the effective project, program and portfolio management, and
the application of appropriate processes, tools and techniques
that will ensure the delivery of the capability and realization of
the agreed benefits. The scale, significance and complexity of
the ATM change are factors that will drive the processes and
the overall level of managerial rigor applied to the project.
Project management cannot make risks and problems

disappear. It is also not a crystal ball that allows problems to
be anticipated. Since projects depend on people who are
attempting to deliver something new and sometimes
innovative, there will always be a level of risk and uncertainty.
At the start of any program, the processes that will be used
to manage the project need to be communicated and
documented so that they are available to the entire team. The
processes are used throughout the project to manage and
control the program to successful completion. There are
numerous benefits that will be derived from deploying such a
structured management methodology (See Key considerations
for a structured project management process, below).
Although there is no single solution to successful delivery,
the application of best practice project management
methodologies and processes, combined with the experience
of delivering similar projects, provides an excellent foundation
and the best opportunity to realize the intended benefits. Y
References
1) Capability Maturity Model Integration (CMMI) is a process
improvement training and appraisal program. Administered by the
CMMI Institute, a subsidiary of ISACA, it was developed at Carnegie
Mellon University (CMU). Currently supported is CMMI Version 1.3.
CMMI is registered in the US Patent and Trademark Office by CMU
2) The DMAIC (Define, Measure, Analyze, Improve and Control)
improvement cycle is the core tool used to drive Lean Six Sigma
projects. It is also used standalone and as the framework for other
improvement applications

KEY CONSIDERATIONS FOR A STRUCTURED PROJECT MANAGEMENT PROCESS
• Project requirements and scope need to be controlled. A robust
methodology will help manage requirements and scope, which is the main
cause of cost and time over-runs.
• Costs are monitored from the start of the project. Well-deﬁned time
and cost estimates with close tracking of actual spend and use can help
prevent overspending.
• Effective decision making. Having clearly deﬁned roles and
responsibilities, including acceptable behaviors in the project, helps to
avoid confusion over accountability and facilitates effective decision
making from all involved parties.
• Failing projects identiﬁed and remedial actions implemented. Project
management techniques are able to identify project issues, which need to
be addressed. These issues could be critical as they could identify that the
project is not on track to deliver the expected beneﬁts.
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• Customer, end users and stakeholders are fully engaged. The
implementation of project management processes helps to ensure that
the entire project team and stakeholders are all on the same page, to help
ﬁnal acceptance of deliverables and ensure there no surprises.
• Better issue management, escalation and resolution. The deployment
of robust risk management processes ensures that risks are identiﬁed,
documented, reviewed regularly and appropriate mitigation actions are
completed. Communication processes make sure that senior management
intervention is sought when necessary and that there are no surprises.
• Certainty of outcome and building conﬁdence. The adoption of project
management processes provides an increasing level of conﬁdence as the
project progresses, ensuring that it is on track to deliver its objectives.
Over time there will be a high level of conﬁdence in the organization’s
ability to continuously deliver projects.

DATA RECORDING

INDISPUTABLE RECORDS
Advances in video encoding technology have generated a greater
degree of recording accuracy
David Hindon, business development manager – ATC, EIZO

In ATM, the role of the recording system has always
been to provide an unequivocal record of
communications used as an aid to air traffic services.
Historically, audio has been the primary evidential material
and even with the advent of controller-pilot datalink
communications (CPDLC), where the spoken word is replaced
by ‘text messages’ due to the saturation of voice
communication channels, this trend will undoubtedly
continue. In the voice communication market, even
manufacturers with voice communication switch (VCS)
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solutions and voice recording capability recognize that the
‘legal’ recorder should be an independent platform to ensure
that there is no ambiguity and that challenges to the quality
or accuracy of the recorded data are frivolous.

Recording development
ATC/ATM recording is carried out principally for four reasons:
to support the post-incident investigative process; to support
search-and-rescue operations; for training and simulation
environments; and for the verification and validation of

DATA RECORDING

EIZO developed solutions
for lossless recording of
2K x 2K monitors

which events occurred, including performance and technology
issues of connected systems as well as the controller
communications themselves.
In ATM, X protocol-based recording has been the primary
method of capturing a controller’s screen in support of the
objectives above, but is an extremely intrusive solution as
software must be installed along with a software license on
each controller workstation to be recorded. This software is
recognized as using system resources (processor, memory,
storage) and can sometimes introduce an additional central
processing unit (CPU) load that may occasionally impact
actual ATC application performance. X protocol recording
solutions became standard because they were the only
solutions that could capture what the controller saw until, in
recent years, at-the-glass (ATG) video signal capture emerged
as a viable alternative technology.
Synchronous ATG recording has developed as a real
requirement as it is seen as a 100% accurate reflection of
what a controller saw and did at a particular point in time by
interfacing directly with the video signal. When synchronized
with the recorded audio and other available data, it provides
an unequivocally accurate version of events. Initially, ATG
video recording technology was not mature enough to capture
the 2K x 2K resolution used in ATM, even at very low refresh
rates. Over time, manufacturers such as EIZO developed pixelbased solutions that offered lossless screen recording
technology from 2K x 2K screens at up to 60 frames per
second (fps). The recordings created by this new technology
offered greater reliability along with much more portability
and flexibility in file and data handling, and did not suffer
from the drawbacks of X protocol-based recording.
Hardware-based solutions, such as EIZO’s Re/Vue Series, are
completely independent from the source itself and in some
instances also contain local storage. Such solutions do not
require software to be installed on the host workstation but
do offer system integrators the ability to control, via an
application programming interface (API), calls from within
their own development environment.
Perhaps the most important feature of ATG recording is the
pixel-perfect playback of the solution, which records exactly
what the controller originally saw, frame-by-frame. By
contrast, X protocol-based playback is a simulation of the
original events. As a result, the timing of when objects appear
on the screen is imprecise. This makes the effective frame rate
variable and can cause incorrect time relationships. That is,
given two objects in time and space, when they appear relative
to each other may be changed by X protocol-based playback.
This is not the case for an independent hardware solution.

Encoding and compression
connected systems. In general, most ANSPs will deploy ATM
recording systems in the operational environment, principally
for the purposes of post-incident investigation, so the need for
the content to be legally admissible in a court of law is of the
utmost importance.
As a basis to provide an indisputable record, recording
systems are passive, independent components, which tap into
communications and safely store the data, irrespective of its
format, quality or source. Such independence ensures that the
data recorded is a replica of the particular environment in

Early ATG recording solutions used industry standard
compression algorithms designed for motion video and the
broadcast environment. When handling typical ATM data,
these algorithms do not generally provide an acceptable balance
between image quality and file size. While image quality could
be increased to an acceptable standard, the downside is the
large amount of storage required for the data and the
bandwidth needed to transport it.
While storage and bandwidth become less of an issue as
time progresses, image quality maintains its position as the
single most important aspect. If the image is difficult to read
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Airservices Australia
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Airservices Australia training facility where EIZO Re/Vue recording and streaming
products are installed

or any ambiguity exists, then the recording is almost rendered
useless as evidential material.
Lossless compression refers to a process that allows the
original data to be perfectly reconstructed pixel for pixel from
the compressed data. A compression algorithm can only be
described as truly 100% lossless when it refers to the entire
range of data. If lossless is used to refer to the encoding of
each frame, but is encoded at a frame rate lower than the
refresh rate of the monitor, the recording cannot be described
as lossless as inter-frames are not sampled or encoded at all.
Lossy – or irreversible – compression refers to a process that
uses inexact approximations and partial data discarding to
represent the original data. Such techniques are used
principally to reduce data size for storage, handling and
transmitting content, and only support an approximation of
the original data. Lossy methods are especially suitable for
natural images such as motion video in applications where
minor (sometimes imperceptible) loss of fidelity is acceptable
to achieve a substantial reduction in file size. Lossy
compression suffers from data loss during the encoding,
compression and decompression procedure by what is known
as generation loss. This means that repeated compression and
decompression of the data will cause it to progressively lose
quality with every iteration – a process that is irreversible.
Visually lossless is a lossy compression that produces
differences that are imperceptible to the human eye. The
standard or threshold, if any, used to decide that the human
eye cannot perceive the loss is very subjective. Typically such
compression techniques are optimized for motion pictures and
not data screens like those used by primary ATM displays.
For a recording to be truly lossless, the data must be
mathematically equivalent to the post-recording data that is
played back. To achieve this, every video frame must be
recorded. Given that the typical ATM primary display updates
60 times per second, a truly lossless algorithm must be able
to record at 60fps. Only then do you have the guarantee that
your recording will be truly accurate.
With so much focus being placed on the quality of the
recording, it raises the question of how much storage is
required for a lossless recording. A 2K x 2K resolution means
that each frame is four megapixels, so with a bit depth of 24
bits each uncompressed video frame is approximately 12MB.
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This equates to 720MB of data per second, or one terabyte
of data every 25 minutes at 60fps. Now consider that you
may need to store 30 days’ worth of recordings for multiple
displays, and the storage requirements become astronomical.
This issue was seen as the single biggest challenge to the
adoption of ATG recording technology during its emergence.
To address the combined issues of file size, data integrity
and performance, EIZO set about developing its own
algorithm. The target was to provide a guarantee that any
subsequent recording exactly matched what was displayed
on screen at any point in time. EIZO’s proprietary algorithm
is used in its Re/Vue Mini line of recording and streaming
products. They are capable of achieving compression ratios
of up to 30,000:1 even at 60Hz, making it possible to record
losslessly from a 2K ATM video source without needing vast
amounts of additional storage.
The clear benefits of high compression are the reduced bit
rate, network bandwidth and resultant storage. Figure 1 shows
the results of encoding video at various source resolutions
using industry standard lossy compression versus EIZO
Re/Vue lossless compression. Not only does Re/Vue achieve
greater compression, but it can do so at the refresh rate of the
display, thereby achieving true lossless recording. As a result,
there is no longer a compromise to be made for the recording
of ATM data from primary control monitors.
Due to the nature of typical ATM video, there is little
advantage to reducing the frame rate from the native frequency
of the monitor. The relationship between frame rate and
compression is non-linear, so the reduction in file size is
relatively small in relation to a reduction in capture frame rate.
The guarantee of pixel for pixel, frame-by-frame encoding and
recording is significant when measured against a solution that
needs to reduce frame rate to maintain acceptable performance.
Re/Vue also supports the distribution of video data in a
number of ways to ensure that the ANSP or system integrator
has options for file handling. The Re/Vue Player application is
a standalone player with no requirement for installation on the
target system. It supports live streaming from attached Re/Vue
devices in addition to the ability to play back lossless
recordings at their native resolution and frame rate. System
integrators have the option of embedding this application in

Standard lossy compression compared to EIZO Re/Vue lossless compression
when encoding video

DATA RECORDING

EIZO's Re/Vue recording and streaming solutions line-up

their own environment or using a fully documented API to
support recording in a third-party system.

True independence
If ATG recording capability is established as a viable option,
one must then consider how to deploy such a solution. There
are principally two options for the encoding of ATM video to
consider – an independent encoding and streaming device or a
combination of monitor and streaming in a single component.
As an integral component of the monitor such a solution could
in fact tap even closer to the displays from internal low voltage
differential signaling (LVDS) video signals. Such integration
would provide video encoding that includes elements such as
on screen display (OSD) adjustments, if available, made by the
user. Furthermore, physical benefits include there being no
requirement for an additional external power supply unit
(PSU) (although further power is still required), less cabling
and fewer interfaces, and no need to consider the ‘split’ of the
video signal. All this leads to a neater local hardware solution
and a streamlined console.
However, despite these benefits, such a solution also has its
drawbacks. Principally, we should consider that, as the
encoder is an integral part of the monitor, it cannot be classed
as a passive component and therefore could be claimed to
affect the authenticity of the data. An external, independent,
passive video encoding device ensures that the data is isolated
from its source, thereby ensuring 100% data integrity.
In addition, consideration must be made for the decrease in
the mean time between failure (MTBF) of the display, which
hinders the monitor’s ability to achieve its primary objective –
visualizing the ATM system. Replacement of failed monitors is
likely to be at a greater expense, due to their extended
capability. With current technology, primary control monitors
continue to operate within specification for five years or more,
and a reduction in MTBF is potentially a backward step.
Furthermore, once deployed it would be costly to deviate from
this architecture in the future.
Monitors from alternative manufacturers could not be
considered at the time of replacement without also considering
the cost of upgrade or replacement of connected recording
systems. Without such further investment, the ANSP could be
forced into a sole-source acquisition, which is rarely a
beneficial position.

EIZO solutions
EIZO’s Re/Vue line of recording and streaming solutions
offers devices that can be deployed as standalone systems or
integrated into third-party recording equipment. They use
EIZO’s proprietary compression algorithm, which gives the
highest ratio in the industry, supporting lossless recording at
the monitor’s frequency.
Re/Vue Pro is an encoding device that also uses EIZO’s
proprietary compression algorithm. This device is targeted
at system integrators who wish to take advantage of EIZO’s
compression technology in a smaller, lower power, higher
availability device than Re/Vue recording products.
Similarly, Re/Vue Lite is an encoding and streaming device
that supports the connection of, typically, auxiliary monitors
that will be used to display motion video. The device also has
dual H.264 encoders for maximum availability. All Re/Vue
products operate as external encoding devices, supporting the
need for complete independence and thereby guaranteeing
data integrity.

Conclusion
Integrated ATG recording is now a mature concept in the
ATM industry. The initial challenges have been addressed by
manufacturers including EIZO and are no longer a barrier
to its selection over traditional methods such as X protocol
recording. The nature of the recording market is such that any
recorded data should be unambiguous in its nature and from
a passive interface, thus ensuring that it is a 100% accurate
representation of the scenario at any given point in time. As
more data is generated, systems are required that allow the
data to be managed efficiently while maintaining ease of
access for reproduction. Access to data in the ATM recording
environment will change in alignment with how we access
audio and video content in our day-to-day lives. Streaming
from file repositories will become the norm and users will
not need to manage files to enable access.
As a visual technology company, EIZO offers a range of
monitors, graphics cards and recording and streaming
solutions to the ATM market, which continues to expand
with a growing understanding of its mission-critical needs.
EIZO offers complete ATC video data management from start
to finish, with the technical background to build even further
on these solutions for the future. Y
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A NEW APPROACH
Accurate and reliable precision landing systems are being developed to help
the aviation industry cope with growing ﬂight trafﬁc ﬁgures
Michael Underwood, director of business development, Honeywell Aerospace

With global passenger volumes continuing to grow,
the need to expand airport capacity and output will
continue to increase over the coming decade. For this
reason, the implementation of satellite-based precision landing
systems is an essential building block in updating the
industry’s ability to handle the anticipated upsurge in traffic.
The bottlenecks experienced at major hub airports during
peak times are well publicized by national media worldwide,
who rarely explore in detail the technological reasons
contributing to the issue. Yet most people on the street will be
able to relate to the sight of aircraft stacked on approach, of
long holding patterns and of congested taxiways – the ultimate
result of inadequate technology. While governments,
stakeholders and environmentalists debate the pros and cons
of additional runways, expanded taxiways and new airports,
the industry will continue to suffer from the shortcomings
caused by the use of legacy navaids, such as ILS approach
technology. There is, however, an alternative.

The history of approaches
On the evening of February 9, 2012, an Air Berlin 737operated flight into Bremen, Germany, made history.
Its ostensibly normal approach was in fact the world’s first
commercial satellite-guided landing, managed solely by
Bremen’s new SmartPath ground-based augmentation system
(GBAS). In the satnav era, it sounds like a straightforward
concept, and indeed GBAS as a technology is not entirely new
– Honeywell has been promoting its benefits and capabilities
for nearly a decade. So to understand why adoption is only
now starting to accelerate around the world, we first need to
look at what has been used up to this point in time.
The principles, and therefore limitations, of the ILS that most
airports deploy to provide rudimentary guidance to incoming
aircraft have changed very little since the 1960s. The architecture
requires that each runway end has a separate ILS, containing two
subsystems, a localizer that provides lateral guidance, and a glide
slope antenna located at the side of the runway to provide

Satellite-guided landing systems
offer a modern alternative to
struggling legacy navaids
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GBAS augments the global navigation satellite systems
– making them safe to use

vertical guidance. Together, these antennas transmit analog radio
beams to ILS receivers onboard the approaching aircraft, which are
then used to show the aircraft’s position – helping to determine if
it is off-center, or approaching the runway too high or too low.
With the principle method of guidance remaining relatively
unchanged since it was first adopted, ILS continues to hold
back airport growth and limit the ability to accommodate the
increased air traffic we are experiencing around the world today.
The challenge of growing airport infrastructure is
considerable when considering the limitations of ILS.
The radio signal is easily subjected to interference, and
consequently places limitations on new ground infrastructure
that could cause interference if constructed in the vicinity.
Bad weather and terrain can have an adverse impact – terrain
obstructions can prevent an ILS from being installed at
airports. Similarly, taxiway capacity, as well as departure
throughput, continues to be limited by short-holding,
which is necessary to avoid taxiing aircraft from blocking
and disturbing the ILS signal.
Both of these challenges restrict airport capacity from an
infrastructure perspective, but there are other problems with
ILS too. Due to the complex nature of the station and antenna
arrays, installation and maintenance can be time-consuming
and expensive, particularly as the ILS is only capable of
managing a single straight-in approach plan at one end of a
single runway. The bottleneck analogy is perfectly applicable
to this situation – aircraft are required to line up ahead of final
approach and fly ‘single file’ down the ILS glide slope as
though they were funneled along the neck of a bottle.

Beating the bottleneck through GBAS
Designed to overcome ILS limitations, particularly at airports
experiencing or projecting high-traffic volumes, or that require

a greater range and level of flexibility of approach patterns,
GBAS augments the global navigation satellite systems (GNSS)
to increase their accuracy and make them safe to use for
precision approaches and landings. The ground equipment
includes four GNSS reference receivers, a GBAS computing
facility and a very high frequency data broadcast transmitter.
This ground equipment is complemented by GPS Landing
System (GLS) avionics onboard the aircraft, which receives the
signal and sends it to the appropriate aircraft, enabling the
precision approach. The GBAS ground facility receives
positioning data from GNSS satellites, computes error
corrections and satellite health information, and broadcasts
the necessary information every half second to all equipped
aircraft transitioning into terminal airspace. The result is
positioning accuracy to within 1m down to 200ft, a Category I
approach, regardless of the type of terrain, obstacles or
climatic conditions.
As well as the benefits of improved accuracy, a GBAS
broadcast is digital and omnidirectional, which means it is not
subject to the same levels of interference as ILS. Also cheaper
to maintain, GBAS is capable of providing up to 48 approaches
on demand. These final approach segments can be coupled to
required navigation procedure positioning segments and
continuous descents across all airport runways simultaneously,
increasing and maximizing the efficient flow to the runway.
Honeywell has demonstrated the benefits of its SmartPath
GBAS at more than 15 airports around the world. As well as
Bremen, the system also went live at Newark Liberty
International, New Jersey, in 2012. Since these first installs,
SmartPath GBAS systems have been installed and are operating
at Sydney Airport, Australia; Malaga Airport, Spain; Zurich
Airport, Switzerland; Frankfurt Airport, Germany; St Helena
Airport, St Helena Island; and Houston George Bush
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The sight of bottlenecked taxiways is familiar to most passengers

Intercontinental, Texas. There is also progress toward certified
SmartPath operations at Chennai International, India; Shanghai
Pudong International, China; Melbourne Airport, Australia;
and Galeão-Antonio Carlos Jobim International Airport, Rio
De Janerio, Brazil.
As momentum of SmartPath installations picks up at
airports around the world, so too does GLS equipment on
board the aircraft. GBAS-compatible multimode receivers are
available for most mainstream commercial aircraft and come
as standard forward-fit equipment on Boeing 787 and 747800 aircraft, and the Airbus A380.

Approaching the ﬁnal hurdle
So with the benefits of GBAS making a clear case for
investment with near-term returns, why are we only now
seeing the boom in demand?
The industry has been working around the limitations of
ILS for more than 50 years, and with so many stakeholders –
the airport, the ANSP and the primary airlines – all requiring
input and buy-in to any replacements to ILS, securing a
sufficient quorum for change is the biggest hurdle GBAS faces.
In Europe, at least, there seems to be a shift in attitude.
Under the auspices of the SESAR framework, the Augmented
Approaches to Land (AAL) project has brought together a
consortium of 15 aerospace technology companies to
demonstrate the validity of new advanced procedures for
approach and landing. This includes the SmartPath system,
which is being seen as a game-changer in advanced approach
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management and precision landings. They are not alone –
airports such as Bremen, Newark, Sydney, Houston and many
others around the world are already benefiting from the ATC
flexibility, increasing capacity and reducing operating costs
that SmartPath/GBAS delivers.
Even those most unwilling to make the shift to a new
operational model must accept the limitations of ILS that have
to be worked around. The fact that GBAS is now certified, is
flying commercial traffic into major airports, and has the
backing of the industry’s largest OEMs, is proof enough that
it is here to stay. With passenger numbers increasing, the
economic pressure on both airlines and airports to meet
demand and the growing burden on ATM, it is now a question
of when, rather than if, we will see universal acceptance of a
new approach at the world’s high-growth airports. Y

SESAR’s Augmented Approaches to Land (AAL) project is validating advanced
procedures for approach and landing

GBAS HAS LANDED
Introducing SmartPath®

For airports worldwide, SmartPath is
the most important arrival in more than
50 years. One SmartPath station can
provide up to 48 precision approaches,
with the ﬂexibility to support safer, more
efﬁcient landings – even in the most
challenging airspaces.
To see how it could transform your
operations, search SmartPath.
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© 2016 Honeywell International. All rights reserved.

AIR TRAFFIC MANAGEMENT

IN FULL FLOW
An effective air trafﬁc ﬂow management
solution can help improve safety, reduce
fuel use and support future growth
Hans van der Meulen, chief representative,
Singapore, DFS Deutsche Flugsicherung

The safe, efficient and punctual flow of air traffic is the
cornerstone of the air traffic industry. To ensure this,
delays, congested airports and capacity bottlenecks need
to be prevented. Delays at one airport can cause a severe impact
on the entire air traffic system unless appropriate air traffic flow
management (ATFM) measures are put in place.
To effectively optimize the flow of air traffic in a large airspace,
an efficient ATFM solution needs to be implemented.
Furthermore, it is of immense importance to develop a sound
regulatory framework and operational ATFM procedures. An
ATFM system should be designed to manage the strategic
planning phase of scheduled flights and tactical control of daily
operations. This in turn will minimize the impact arising from
changes in the balance between capacity and demand. To
increase the efficiency of ATFM measures, physically separated
stakeholders, such as ATC centers, tower units, airports, airlines
and regulators, should be aided by the ATFM system to
efficiently execute its proposed measures. The resulting common
situational awareness for airlines, ANSPs, regulators and airports
ensures safe operations, fuel savings and increases the
punctuality of flights.
DFS Deutsche Flugsicherung, the German ANSP, has been at
the forefront of the development of ATFM in Europe. DFS is
committed to continuously improving and enhancing its
functionalities. In recent years, many refinements and additions
have been implemented such as the full integration of Airport
Collaborative Decision Making (A-CDM) as part of the ATFM
environment at all major German airports. Due to its vast
experience in this field, DFS has supported various ANSPs
around the world in introducing and deploying ATFM systems
faster and more efficiently.

Integrating the ﬂight plan
Throughout commercial aviation, the flight plan is playing an
ever more dominant role in the business process. This manifests
itself in different ways, depending on the users’ requirements.
First, there is the IATA flight plan, which includes all the
relevant information for the aircraft operator. Then, there is the
flight plan used by the airport operator, which contains all the
relevant data to ensure the correct handling of the aircraft when
on the ground. Last but not least, there is the ICAO flight plan,
which is the cornerstone of the ANSPs’ operations. All three
flight plans, whatever their shape or form, are there for just one
single component of the business process: the aircraft.
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DFS Deutsche Flugsicherung ATC
tower at Frankfurt Airport

This makes it clear how crucial the flight plan is to the
business of air travel for all stakeholders and the traveling
public. The valuable information included in the flight plan
should be of the highest quality, consistency and availability
for all affected.
During the past decade, major ANSPs, airlines and airports
have recognized the importance of the flight plan, not only for
their own business processes, but also for their dealings with
each other. One good example of this is the emergence of
collaborative decision making (CDM) as defined in ICAO Doc
9971. It deals with collaboration in general, as well as among
partners including in the areas of ATFM, A-CDM and Total
Airport Management (TAM). Good CDM, based on high-quality
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data, has become a decisive tool to reduce costs, delays and
environmental impact. This benefits everyone. Not only is it
vital for the above, but it is also the key enabler for ATFM in
combination with A-CDM – allowing for further optimization
and cost reductions for the air travel business.
Having established the dominant role of the flight plan in
the business processes of the stakeholders, it is evident that
centralized flight plan processing should be very robust and
established on high-availability platforms with sufficient
redundancy ensuring 24/7 availability. The conclusion is that the
Integrated Flight Plan System (IFPS) is the heart of the business
and that of the business partners and is one of the mandatory
features of any ATFM system.

The provision of timely and consistent flight data is at the core
of ATM. It is required to support all related functions, including
civil/military air traffic coordination and is a key enabler of the
ATFM function. It may well be seen as a prerequisite toward
overall, phased, ATFM implementation.

ATFM, interoperability and cross-border operations
The Central Flight Plan Processing System will facilitate the
provision of timely flight data as required to enable ATFM
planning, demand monitoring and, eventually, slot allocation,
when required at any airport. All detailed flight intentions may
then be checked against airspace and airport infrastructure
capacity. More sophisticated tools for compatibility analysis and
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Number and types of errors found in flight plans

decision support should be implemented in due time, according
to ATM requirements. ATFM and its applications may not be
restricted to one country or FIR because of their far-reaching
effects on the flow of traffic elsewhere. The Procedures for Air
Navigation Services – Air Traffic Management (PANS-ATM, Doc
4444) recognizes this important fact, stating that ATFM should
be implemented on the basis of a regional air navigation
agreement or, when appropriate, as a multilateral agreement.
The Flight Information Exchange Model (FIXM) standard will
enable multiple ATFM systems to exchange high-quality data
beyond its platform borders and enable upstream and
downstream stakeholders to perform better and provide a more
concise planning of its activities with the following goals:
• Enhance the safety of the ATM system by ensuring the delivery
of safe traffic densities and minimizing traffic surges;
• Ensure an optimum flow of air traffic throughout all phases
of the operation of a flight by balancing demand and capacity;
• Facilitate collaboration among system stakeholders to achieve
an efficient flow of air traffic through multiple volumes of
airspace in a timely and flexible manner that supports the
attainment of the business or mission objectives of airspace
users and provides optimum operational choices;
• Balance the legitimate, but sometimes conflicting, requirements
of all airspace users, thus promoting equitable treatment;
• Consider ATM system resource constraints as well as economic
and environmental priorities;
• Facilitate, by means of collaboration among all stakeholders,
the management of constraints, inefficiencies and unforeseen
events that affect system capacity in order to minimize negative
impacts of disruptions and changing conditions;
• Help facilitate a seamless and harmonized ATM system while
ensuring compatibility with international developments.
Effective ATFM services are achieved through robust
coordination among aviation stakeholders. It is envisioned that
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ATFM will be performed as a collaborative decision-making
process where airports, ANSPs, airspace users, military entities
and other stakeholders work together to improve the overall
performance of the ATM system. It is likewise envisioned that
such coordination will take place within an FIR, between FIRs,
and ultimately, between regions.

Beyond ATFM
The implementation of a centralized flight plan processing
system will also pave the way for introducing the FIXM provided
in ICAO Document 9750 and part of the Aviation System Block
Upgrade (ASBU) initiative. As such, it will facilitate not only the
implementation of trajectory-based operations, but eventually
also concepts like Flight Object and the Globally Unique Flight
Identifier. Flight Object is an extensible and dynamic collection
of data elements that describes an individual flight.
Not only does the introduction of FIXM facilitate broader
concepts, but also the deep integration of A-CDM data into the
ATFM systems will provide better planning for controllers and
further refine the planning horizons. It will also pay off in the
form of additional savings to the stakeholders and further
optimization of existing capacity. Recent A-CDM programs in
Europe have shown that the total induced delay can be reduced
by such measures at participating airports. Another benefit is a
more flexible use and higher utilization of terminal facilities at
these airports.
Overall the deployment of these technologies, operational
processes and the full integration of stakeholders into the
aviation system is the way forward in a market with ever more
demand for capacity and punctual performance. Macroeconomic studies recently conducted by IATA and ICAO show
that if the stakeholders do not meet these future requirements,
the system will no longer be able to support traffic adequately
in the future. Y
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INTEGRATED NETWORKS

A UNIFIED APPROACH
A fully networked ATM solution has helped the Irish Aviation Authority by providing
a unique way of managing disparate systems
From the authors at WEY Technology

The Irish Aviation Authority (IAA) operates three
major airports in Ireland – Dublin, Shannon and Cork
– as well as the North Atlantic Communications
Centre in Ballygirreen, County Clare. IAA’s ATM department
operates a complex network of communication, navigation,
surveillance, radar and flight data processing systems on a
24/365 basis. Dozens of key systems, including airport and
runway maps, weather and temperature systems, pumps,
ground radar and control, are replicated across three control
rooms in Dublin, Shannon and Cork.
WEY Technology, a provider of integrated solutions for data
visualization and operator control in command centers, has
recently completed a project to provide a premier business
continuity and operator collaboration solution for the three
international airports and the communications center. Prior to
this project, staff in all the locations supported and maintained
their respective systems and infrastructure independently.
There was no visual information sharing between sites,
or alarms available beyond each isolated local network.
Professionals at one location could not cover for absent
staff at another location.

Project goals
The first goal of the project was to interconnect and network
key data sources at all four locations across Ireland. Experts at
one site should be able to access and administer systems
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remotely. The second goal was to unify the visualization of
disparate systems and alarms onto video walls. IAA wanted to
use state-of-the-art video wall functionality to maintain not
only a local view but also a national overview of critical
systems. Thirdly, the IAA aimed to realize a fully integrated
alarm management concept. The video wall and
multifunctional keyboards from WEY should pro-actively alert
operators, both visually and audibly, in case of incidents.

Network solution
WEY proposed a world premiere solution for its aviation
branch based on the networking capabilities of the WEY
Distribution Platform, which connects, switches and
distributes virtually any system to any workplace in the
network – securely, latency-free and without performance loss.
The systems themselves can be situated anywhere, either in a
secure and air-conditioned system room or at the desks. For
the IAA project, several of the sources were legacy systems
that could not be moved.
The solution is deployed over an IP network with links
between the three airports and Ballygirreen. WEY’s unique
compression algorithms reduce the bandwidth required for
transmission by a significant factor.
Engineers at any of the four locations have real-time access
to all of the systems, in accordance with their personal
permissions profiles. Individual operators or collaborative
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Above: Operator workplace
with WEY multifunctional
keyboard
Left: The IAA solution
networks legacy systems at
four locations across Ireland
enabling controllers to gain
remote access to key data
sources
Opposite page: The IAA ATC
building at Dublin Airport

teams can view, control or share the data. They use customized
keypads and shortcuts on WEY multifunctional keyboards to
quickly access and interact with the systems, and display the
data on their workplace screens or a video wall, either at their
location or remotely.

Visualization and alarms
IAA’s visualization solution consists of two large eyevis LED
video walls that are designed for 24/7 operations. The walls
display video streams for more than 60 systems. Operators
easily choose and toggle between ‘local’ and ‘national’ layouts,
whereby the national mode projects the status of all four
environments. Operators enjoy the complete overview and can
respond to incidents anywhere in the network. For example, if
an alarm goes off at a temporarily unmanned site, staff at
another location will be pro-actively informed and can
respond quickly and effectively.
Proactive alarming is a key feature of IAA’s new control
room solution from WEY. Input/output cards capture alarm
signals from the PC sources and present them via the
company’s WEY Distribution Platform to both the
multifunctional keyboards and the video walls.
At the wall, a red border flashes around the affected source,
drawing everyone’s attention to the incident. At the keyboard,
each alarm triggers a text message in the keyboard LCD screen
while an audible alert is piped through the speakers. Audio
switching distributes the analog sound waves of each alarm
to the desks, so that operators can actually hear the unique
sound footprint of each alarm source. A customized built-in
keypad flashes the exact name and location of the source until
an operator acknowledges the event on the touchpad,
simultaneously canceling the alarm on the video walls and
keyboards at all sites.

AIR TRAFFIC TECHNOLOGY INTERNATIONAL 2017

67.

INTEGRATED NETWORKS

Left: WEY’s eyevis video wall draws attention to any
developing situation by placing a flashing border
around one of the 18 55in LED screens
Bottom: Alarm management on the keyboard and
video wall indicates what alarms have been
acknowledged and what areas need attention

Disaster recovery
Shannon and Dublin airports are fully
functioning business continuity sites.
If, in a disaster situation, employees at
one location were to become suddenly
and unpredictably unavailable, all
systems and alarms can be managed
from the other location. In other words,
operators in Dublin can see and control
everything in Shannon, and vice versa.
Many of IAA systems are now
centrally monitored, and alarms are
distributed in a common format. This
considerably enhances alarm
management processes and the overall
reliability of ATM service provision.
Fault management procedures have
been streamlined and staff use their
multifunctional keyboards to respond
to critical incidents more quickly and
efficiently. Video walls provide the
overview, improving team collaboration
and the coordination of interventions.

Future prooﬁng
IAA employee expertise
The WEY solution enables IAA to leverage staff expertise on a
24/365 basis across multiple sites. According to Peter Nolan,
head of ATM Systems and Technology, the day-to-day
administrative involvement for new and legacy systems has
been reduced and simplified, “allowing the IAA staff to get
on with providing the best air traffic management services
imaginable.” Furthermore, the acceptance of the new system
has been high among the operators, who like the switching
functionality and the flexibility provided by the touchpads on
the WEY keyboards.
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System requirements evolved over time
during the project, changing as IAA grew to appreciate the
flexibility of the WEY Distribution Platform. IAA states that it
was able to “continually bring in new functions and requests,
and know that they would be solved whenever possible”. New
features are also added as customer needs develop.
According to Nolan, “IAA would recommend the WEY
solution to other airport operators and specifically ANSPs,
as it provides a completely unique way of managing disparate
systems. The knowledge built up during this project can be
shared with IAA’s global operator partners to provide a
solution that many operators need.” Y
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REMOTE ATC TOWERS

CUT THE COST
How can remote and virtual tower solutions improve the efﬁciency and reduce the
operational costs of ATC services for regional airports?
Jan Ziegler, business development manager, Comsoft Solutions

Using technology from Comsoft Solutions and Frequentis, a complete remote tower solution can be provided, enabling improved cost efficiency and safety

The growing need for ANSPs and airport operators to
reduce operating costs for air traffic services has led to
a reconsideration of how such services are provided.
Over 42% of Europe’s airports are currently making a loss,
with this figure then increasing to 75% for regional airports
with lower than one million passengers. Costs for ATC services
represent almost half of a regional airport’s overall operating
costs. Coupled with a demand from airlines for greater cost
efficiency, regional airports are being forced to come up with a
new operational concept in order to remain competitive and
attractive, or face closure when public funding is phased out.
With the help of advanced video technology from
Frequentis, coupled with surveillance from Comsoft Solutions,
regional airports can implement a cost-efficient, flexible and
safe solution for providing ATS and ATC to multiple
aerodromes from a remote location.

The operational concept
In the UK alone, regional airports and associated businesses
bring in £14bn (US$18.5bn), supporting 250,000 industryrelated jobs. Last year half of all passengers using British airports
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– around 80 million people – flew to and from airports other
than Heathrow and Gatwick.
Operational services for each regional airport are similar, so
costs can be shared and profit margins increased by sharing and
streamlining services and infrastructure through the relocation
of the ATC of two or more airports to a shared facility.
Today, more airport operators are reconsidering their
method for setting up aerodrome control towers in regions
with lower air traffic volumes through the implementation of
remote and virtual tower solutions (RTS/VTS). In principle
this means providing complete ATS (not just approach
services) for one or more aerodromes from a control facility
not located at the local tower. This greatly reduces the cost for
building and maintaining several actual control towers, while
enabling more flexible working and rostering.
The benefit is greatest at smaller regional airports, where air
traffic volume is unlikely to be high. The cost saving potential
is enough to cover the costs of service provision at charges that
are sustainable to the airlines.
The provision of ATC services for multiple remote towers
further increases the efficiency benefit. By equipping just one

REMOTE ATC TOWERS

The above infographic compares single tower operations with multiple remote tower operations which could improve efficiency by up to 60%

remote center with a state-of-the-art solution, as opposed to
several towers, savings for ANSPs and airport operators can be
substantial. Predicted efficiency increases at some locations
have been highlighted at up to 60%.
Remote center staff would be trained on more than one
airport, allowing greater flexibility and simpler shift planning,
as well as improving morale through alternating roles and
improving scheduling.
Ultimately, the remote tower solution could enable regional
airports that may have otherwise been forced to close due to
soaring costs to remain open. Others could even extend their
operating hours with the savings and improved staff flexibility.
To provide aerodrome ATC from a remote location, the
solution would need to include multiple local sensors, ADS-B
and MLAT surveillance, state-of-the-art camera technology and
advanced video-based surveillance, coupled with air-toground and ground-to-ground voice communication and
access to meteorological data, providing controllers with a
real-time view of the airfield.
The potential safety benefits for operators are also worth
considering. Using transmitted video, controllers are no longer

limited by what they can see with the naked eye, and infrared
cameras are able to see through fog. For major hubs, the use
of remote towers is also being looked at for contingency
purposes, providing a temporary provision of ATS when the
local tower is not available.

Additional requirements
The introduction of the remote tower concept is not driven
by safety but to reduce ATS costs. However, under the Single
European Sky ATM Research (SESAR) assessment report of
remote towers for multiple airports, additional safety
specifications are required.
The Safety Assessment Report for Multiple Remote Towers
(Eurocontrol OFA06.03.01) considers the availability of
surveillance data from 1,000ft or 2,000ft upwards. This
surveillance gap below 1,000ft can be closed by Comsoft
Solutions’ Quadrant ADS-B sensors, which can easily be
extended to an MLAT system, achieving surveillance over low
altitudes, supporting controllers with the safe, orderly and
efficient flow of air traffic, even in bad weather. The generated
air situation picture, based on the Quadrant ADS-B/MLAT
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REMOTE ATC TOWERS

system, extends the vicinity of the control zone TMA and can
reach up to 250 nautical miles, depending on the surrounding
terrain. Seamless integration of airport ground vehicles into
the traffic picture is also possible, based on modern ADS-B
transponder technology, providing accurate and reliable
vehicle positions.
ADS-B and MLAT surveillance data can be used to control
pan-tilt-zoom (PTZ) cameras. Surveillance-based information
can be seen as an additional functional and secure layer in the
assessment process. The generated surveillance data at each
airport can be distributed by Comsoft Solutions’ SDDS-NG,
a comprehensive solution for distributing, validating and
filtering surveillance data. Scaling from standalone systems
to country-wide surveillance service networks, SDDS-NG
features load-dependent filtering and data reduction of
redundant ADS-B information. The solution thus ensures
the reliability of the surveillance data feeds and efficient
use of the available bandwidth.
Not limited to the distribution of ADS-B and MLAT data,
SDDS-NG can also distribute, convert and filter radar data
(conventional, Mode-S or SMR) and air situation pictures.
Alongside the provision of surveillance data to a single remote
tower cluster, it can inform multiple users in parallel.
SDDS-NG is the ideal cornerstone for the distribution
of surveillance data to contingency sites, test systems and
external users. For each user, an individual set of filter rules
can be applied to ensure only the required information is
transmitted to the user.

In progress
In 2015 the German ANSP, DFS Deutsche Flugsicherung,
contracted Austrian supplier Frequentis for its remote tower
solution. It will make it possible to operate all aerodrome
control services from a remote tower center in Leipzig from
2017 and make Saarbrücken the first German airport under
remote control. Erfurt and Dresden will follow.
The solution consists of smartVISION, which was jointly
developed by Frequentis and Rheinmetall Defence Electronics,
and provides a new approach to remote towers. The solution
is based on visualization using advanced thermal infrared
camera technology, combined with video-based surveillance
and tracking functionality. The solution provides the traffic
controller with an enhanced view of the airfield and terminal
area, which can be augmented with other necessary data, such
as weather information.
The Frequentis smartMET/NAV component, also part of the
DFS solution, provides the controller with an overview of
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Comsoft Solutions’ ADS-B and SDDS-NG will fulfill additional safety requirements of
the remote tower concept

multiple meteorological data, visualized in relation to runway
positions. The airfield lighting system, as well as navigational
aids, can then be controlled and monitored accordingly. The
smartVISION system and complementing components can be
used for various applications such as tower view enhancements,
contingency solutions, remote tower deployments and airfield
safety operations.
Additionally, the Frequentis VCS 3020X can be selected to
provide safety-critical air-to-ground and ground-to-ground
communication in its most reliable form. Proved by its use in
various control centers, including remote towers, its highperformance VoIP technology brings together the vast
experience and superior functional level of the market leader,
resulting in unique functions and performance supporting
remote ATS operations.

The result
Reducing operational costs is key for ANSPs and airport
operators if they are to remain attractive to airlines and
increase revenue. With advanced video technology from
Frequentis, in combination with the latest ADS-B and MLAT
surveillance from Comsoft Solutions, a consortium of regional
airports can provide ATS for more than one aerodrome with a
single controller from a remote location.
Comsoft Solutions became a member of the Frequentis
Group at the start of 2016, strengthening the companies’
respective positions in the market. Together, Comsoft
Solutions and Frequentis can provide a complete turnkey
remote tower solution, including visual sensors, cooperative
radio location components, surveillance data distribution and
tracking, and controller working positions, combined in a
highly reliable communications infrastructure. This offers a
state-of-the-art and modern solution, with improved service
at a lower cost.
With innovative ADS-B and MLAT, surveillance gaps can be
reduced, with superior situational awareness, improving safety
even in low visibility. Subsequently, by cross-training tower
controllers for more than one airport, a more efficient and
flexible working environment will be possible. Customer
requirements for safety, improved operations and cost
efficiency can be met through the provision of geographically
centralized ATC services, and ultimately the remote tower
solution could save regional airports from demise. Y
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CONTROLLER WORKSTATION

USE YOUR SENSES
An award-winning CWP of the future provides a clean, elegant, and intuitive design
to support ATC in a trajectory-based system environment
Hamilton Gross, systems engineering manager, Indra

Indra’s Controller Working Position (CWP) v3
workstation integrates the latest technologies to create
an advanced HMI. Its flexible furniture configuration
facilitates multiple methods of interaction to provide the full
set of capabilities required for trajectory-based operations.
The HMI presents surveillance, flight and other operational
data in an integrated, intuitive and highly configurable
manner, bringing the dual benefit of reduced training and
increased productivity.
With interaction methods such as multitouch, speech
recognition and eye tracking becoming increasingly prevalent in
the consumer world, it is a logical step to bring these innovations
to the operations room. CWP v3 incorporates a main multitouch
display with removable tablets providing a touchpad and
auxiliary information display/fallback functionality.
Designed in collaboration with Spanish consulting firm
Loop, CWP v3 has been awarded the renowned Red Dot: Best
of the Best 2016 product design award, chosen from over
5,000 products and innovations from 57 countries. A fully
functional prototype of CWP v3 was showcased at the World
ATM Congress 2016 in Madrid earlier in the year.

ATM system
The CWP is a core component of the iTEC Suite, an advanced
4D trajectory-based ATM system, developed by Indra in
collaboration with key ANSPs in line with SESAR principles.
Since its establishment in 2005, the iTEC collaboration has
grown from its initial members, NATS, DFS and ENAIRE, to
incorporate LVNL, PANSA, Oro navigacija and Avinor.
As members of the collaboration, participating ANSPs
benefit from a reduction in operational expenditure and
implementation risks through common software development,
improvements in safety, training and transition through
common processes and methods of operation, and
interoperability with common flight data processing, CWP and
the use of open and standard interfaces.
With the CWP v3 concept, Indra is offering an insight into
future ways of working, with the aim that current and future
iTEC partners will collaborate to develop the system into an
operational reality.

The full CWP v3 workstation as set up for direct interaction, ideal for touchscreen
input. Input mode can be changed at the touch of a button

tactical trajectory monitoring. This creates an immersive
environment for ATC, giving the feeling of positive control
over the flights on the display. The direct manipulation of
trajectories to solve conflicts enables faster and safer resolution.
Indirect mode uses a tablet docked to the workstation
furniture, enabling the operator to manipulate HMI elements
via multitouch gestures on the tablet trackpad area.
The furniture can be configured dynamically to the optimal
position between direct and indirect interaction, providing an
ergonomic solution that considers the main interaction modes
and individual operator preferences.

Functional lighting
Direct and indirect multitouch interaction
Direct multitouch interaction on the main display enables the
direct selection of flights and the examination of tactical and
planned trajectories with access to what-else, what-if and
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Ambient multicolor LEDs integrated into the rear of the main
display provide increased awareness of alerts and other
notifications via peripheral vision, such as a red light emitted
to highlight an alert. This is not only important for the local

CONTROLLER WORKSTATION

This demonstrates the practical use of the two tablets with the touch gesture input
and auxiliary display. These can be removed to provide zero-time fallback capability

Operators use the workstation in its most immersive configuration allowing the
controller direct control over the flights via the touchscreen

CWP user but can also be used by
supervisors, who can determine if
anything needs addressing just by
scanning the room.

User-friendly authentication
CWP v3 also enables simple recognition
of the user with preference settings via an
NFC token placed on the workstation to
identify the operator, enabling controller
handover in a simple manner.

Zero time fallback
A removable tablet mounted on the
furniture presents flight data for the set
of flights associated with the sector. In a
fallback situation, such as failure of the
CWP, the data presented on the tablet
enables the controller to maintain situational awareness. The
controller can also continue to perform flight-related input via
a stylus and is able to make R/T calls by connecting the
headset to the tablet. Moving to a new workstation is as simple
as detaching the tablet and docking it into the new
workstation furniture, thereby automatically setting up the
new workstation with the correct configuration for the sectors
being controlled.

Task manager
A key CWP v3 innovation is the task manager, which allows
controllers to predict and manage their workload over the
medium term via the on-screen presentation of flights divided
into configurable ‘lanes’. As an example, when configured for
upper airspace overflight sectors, the various lanes could be
configured to present flights approaching the sector entry
boundary, under control flights needing to be cleared to their
exit level, and flights approaching the sector exit boundary
and needing to be handed over. As time passes, flights move
along the lanes from left to right, acting as an indication of
how soon the next task needs to be completed and thereby
aiding in the prioritization of the controller’s attention.
Helpfully, the task manager proposes the most likely operation
for each flight, allowing the controller to efficiently perform
the required tasks.

The task manager arranges flights into three separate configurable lanes, where the
flights with the most pressing need for interaction/intervention by the controller are
moved to the right to assist with the management of workload

Advanced interaction concepts
Finally, the CWP v3 prototype includes advanced interaction
concepts, which are ready to be evaluated for possible future
operational use. CWP v3’s advanced eye-tracking capability
enables gaze direction to be used as a supplementary means of
interaction. In addition to allowing controllers to efficiently and
accurately select graphical artifacts such as surveillance tracks,
gaze tracking allows the software to monitor controllers’ scan
patterns, thereby moderating the prominence of graphical alerts,
including flight non-conformance and conflicts, that the CWP
detects have not been noticed by the user.
As a means of reducing the workload of data entry within
highly tactical environments, the CWP’s speech recognition
capability allows the workstation to seamlessly interpret R/T
clearances to aircraft as tactical inputs, automatically
associating them with the correct flight plan. The system can
be set up so that it requires manual confirmation of each
recognized clearance if considered necessary. Originally
developed by Indra, the speed recognition module can interpret
advanced compound clearances in ICAO-standard phraseology
without the need for prior training of the system. Y
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SIMULATORS

MOBILE SOLUTION
Portable air trafﬁc control simulators provide a ﬂexible training and validation tool
for universities and training academies
Claude Levacher, sales and marketing manager, SkySoft-ATM

Students can record actions performed on SkySim to review at a later date

For universities, training academies or
even air navigation service providers
(ANSP), it is often complicated
accessing high-performance ATC simulation
platforms without having to wait for weeks or
months before simulators are available. Some
ANSPs simply do not have simulators on which
they can train their ATCOs on-site and need to
attend courses at training centers that have been
equipped with sophisticated platforms and are
managed by highly skilled personnel.
Portable ATC simulators are helping to fill a gap in the
market that occurs between fast-time simulations, purely
based on mathematical algorithms, and large real-time
simulations, which enable a large number of controllers to
interact and assess, for example, the operational impact of a new
procedure design.
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SkySoft-ATM and ROSE have been in the business
of developing ATM solutions and training solutions
for more than 15 years and joined forces to launch
SkySim, a portable simulator running on laptops,
which combines realistic exercise design, airspace
edition and a fully operational Approach (APP)
and Area Control Center (ACC) environment.
Didier Berling, who is responsible for heading
this initiative at SkySoft-ATM, is very enthusiastic
about the practicality and user-friendliness of the tool.
“The whole idea is coming from a demand to conduct
simulations in Functional Airspace Block Europe Central
(FABEC) and Skyguide evolution projects,” says Berling. “We
needed a simulation platform that FABEC controllers from the
different ANSPs could take home and configure according to
their own airspaces and traffic conditions. SkySim was the
perfect solution to run a complete control center on a laptop, let

SIMULATORS

controllers configure their simulation, and then gather them in
the same room to run the scenarios involving all ANSPs on the
same network to simulate new free route concepts across FABEC.”
COPFLEX was another project where the portable simulator
has proven its efficiency. The objective of this simulation was to
verify one key aspect of the Virtual Centre project currently
being undertaken by Skyguide. A series of simulations were run
to check the feasibility to control the entire Swiss upper
airspace, should the controllers be located in the Zürich or
Geneva ACCs. SkySim permitted the validation of the
procedures driven by the combination of the two upper sectors,
including with military operations in adverse weather
conditions, to experience the limits of this approach.
The portable simulator from Skysoft-ATM has also been
presented to a number of universities and training academies.
Beat Spielmann, head of Skyguide’s training center, says, “A
portable simulator is a very nice add-on to the existing
simulation environment. It can be used to bring simulation and
training equipment easily to customers’ locations and allow
them, after a quick setup, to start courses without asking ATCOs
to fly over to Zürich. This approach is welcomed by customers
as it is cost effective and is less disruptive when it comes to
organizing operations.”
Universities and research centers also appreciate the low cost
of the portable simulators and can invest in the equipment of a
simulation environment for a fraction of the cost of large ATC
simulators. A classical simulator has rather high operating costs
(depreciation and personnel costs, in particular pseudo pilots).

THE ATC TRAINER

SkySim is a user friendly
assistant to train your ATCOs
staff before airspace changes
become valid in real life

SkySim enables controllers to run a complete control center from their laptop

Another important aspect is that these organizations will be
less dependent on the availability of the simulation environment
installed at ANSPs, which are reserved primarily for the training
of the ATCOs. Students also benefit from the recording features
of the simulators. They can record all their simulations on USB
sticks and review them, or discuss them with their trainers.
SkySim is a newcomer in the simulation business. It is filling a
number of gaps on the market and brings a new set of tools to
train controllers and to validate new concepts and procedures. It
is the perfect fit for the upcoming SESAR 2020 and H2020
simulation programs. Y

SIMULATION MODULE
Generate new trafﬁc
scenarios and airspaces
with very little effort
USER INTERFACE MODULE
Provide highly conﬁgurable
operational air situation
display to ATCOs & trainees
MANAGEMENT MODULE
Integrate ATCOs working
rules along powerful
ATC automation
RECORDING MODULE
Record and analyze all
trainees data manually
or automatically

THE NEW GENERATION OF ATM SOLUTIONS
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NAVIGATION

PEAK PERFORMANCE
The introduction of performance-based navigation approach procedures will help
airports to reduce airspace congestion, while providing aircraft operators with
fuel-saving approaches
Laurent Delétraz, senior business development manager, Skyguide
The International Civil Aviation Organization (ICAO)
has urged that, by the end of 2016, all states should
have plans in place to implement performance-based
navigation (PBN) approach procedures with vertical guidance
for all instrument runway ends – either as the primary
approach or as a backup for precision approaches.
In light of this development, Skyguide, the provider of
procedures for air navigation services (PAN-OPS) for
Switzerland and adjacent parts of neighboring countries, has
decided to bring its expertise in implementing PBN
approaches and departures to the international market.
Skyguide’s airspace designers, engineers and consultants
have extensive experience in exploiting new technologies and
procedures to optimize safety, cost-efficiency, reliability,
accessibility and environmental impact. The company will
now apply this experience to the international stage by
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forming ongoing partnerships with organizations to ensure
procedures meet current and future requirements.

Why adopt PBN?
There are a range of safety, environmental, operational
efficiency and commercial reasons why airports around the
world are benefiting from introducing PBN procedures.
By applying area navigation (RNAV) and required navigation
performance (RNP) specifications, PBN enables the
introduction of flexible routes and terminal procedures that
help reduce airspace congestion, provide aircraft operators
with fuel-saving approaches (reducing the impact of aviation
on the environment) and maintain safe, all-weather
operations. PBN approach procedures provide airports, ANSPs
and aircraft operators with greater safety, flexibility and better
operating returns.

NAVIGATION

Introducing these PBN approaches provides a very costeffective alternative to replacing a CAT I ILS, creating a backup
to a CAT I ILS, or offering a new precision approach procedure
at an airport or runway where there is no ground-based
precision approach infrastructure in place.
However, each airport is different, requiring expert
knowledge in all aspects of design, engineering and
certification. Some airports sit within a highly complex
airspace area and the new procedures and designs have to be
developed in close consultation with neighboring
stakeholders. Others are looking for new flexible approaches
that will minimize the impact of aircraft operations on local
communities. Certain airports also have niche customers, such
as helicopter operators, which require experience in
developing specialist instrument flight procedures.
The company has completed more than 30 projects
worldwide to redesign airport airspace and implement PBN
procedures, from major international hubs wanting to
maximize their runway capacity, to smaller privately owned
airports wanting to attract new customers, while improving
their service offerings to their current customer base.
Skyguide offers airport customers specialist expertise in
airspace design, procedure design and regulatory compliance.
Over the past few years, its team of airspace designers and
engineering support has helped airports develop new flexible
approach procedures in some of the most challenging
locations in the world. Y

PBN procedures provide a cost-effective alternative to precision-based systems
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ATC MODERNIZATION

FUTURE PROOF
As challenges facing international aviation become more complex, Colombia’s civil
aviation authority embraces a forward-looking ATC modernization strategy
Walter Rodriguez, secure communications, Rohde & Schwarz Colombia
The steady growth in air traffic in South America
creates many challenges for national ATC authorities.
Ensuring the highest level of air and ground safety has
always been at the top of their priority lists, but they also have
to be proactive in keeping pace with technology trends that
could make today’s equipment outdated.
Successfully upgrading the air-to-ground and ground-toground ATC communications infrastructure today means more
than just moving to the next-generation technology: it also
requires a vision of the future, and planning for it by installing
equipment capable of adjusting to technology trends.
To be safe, efficient and effective, ATC demands a complex
mix of communication equipment and functionality. The
system must provide efficient ground and aerial control, and it
must ensure always-on connectivity between airports, national
control centers and the airplanes in the sky.

High standards
The Colombian Civil Aviation Authority (UAEAC – Unidad
Administrativa Especial de Aeronáutica Civil) was uniquely
aware of these issues when it embarked on a nationwide
modernization program that would place it among the
leaders in safety, efficiency and security in South America
and the world.
“We have a privileged geographical position, as well as an
exceptional professional staff specialized in the CNS/ATM
concept,” says Jorge Saltarin, director of telecommunications
at UAEAC. “For several years, we have made becoming a
leader a primary goal in our official air navigation plan.”
UAEAC settled on a modernization plan that included 110
radio sites, with ATC towers, remote sites and ACCs. In
addition, the authority also decided it could achieve its goal
faster and more cost-effectively with a technology partner.

In the selection process that ensued, Rohde & Schwarz
was chosen to handle the system integration and to provide
UAEAC with a turnkey project at hand-off. This included
training Colombian personnel, providing advanced servicing
of the equipment, and ensuring that the new ATC system was
fully operational.
“We chose Rohde & Schwarz as our partner because of the
company’s international reputation for providing superior
products, system integration and ongoing support,” says
Saltarin. “The combination of Rohde and Schwarz’s radio
communications knowledge, and its experience in solving
system-level air traffic control problems, is widely
acknowledged in the industry.”

State-of-the-art communications
Early in the selection process, UAEAC identified R&S
Series4200 software-defined radios as a high-probability
component for its system-wide ATC modernization. Further
analysis resulted in the acquisition, installation and
configuration of 984 radios, along with antennas, filters and
other passive elements, that combined create the complete
UAEAC ATC system.
The radios are software-configurable, which means that
changes can be achieved with software updates instead of
hardware replacement. Routine maintenance and capital
equipment expenditures become lower than purchasing
new radios, which also entails installation costs.
A potential follow-on project well suited for a software
upgrade, for example, is the flight safety feature DSiT
(detection of simultaneous transmissions). DSiT is the
industry’s first solution for the crucial problem of undetected
simultaneous transmissions (USiT). An innovative algorithm
detects the presence of simultaneous radio calls in a channel,
so the air traffic controller can take appropriate action.
Civil aviation is constantly facing new challenges, and
evaluating and adopting new technologies. Thanks to their
flexibility, the R&S Series4200 radios can keep pace with
emerging trends, such as substituting Voice-over-IP (VoIP) for
traditional analog lines. R&S Series4200 radios were designed
to handle VoIP and would still be valid even if a legacy system
were to be replaced by a VoIP communications systems, such
as the R&S VCS-4G.

An effective performance

Rohde & Schwarz Series4200 radio installation at a Colombian control tower
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VHF radios used in civilian ATC applications typically operate
in environments that have considerable RF interference. From
an airport operator’s perspective, the radios should also
provide a host of features to make installation, operations
and maintenance easier and cost-efficient.

ATC customers
in more than 80
countries rely on us.
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Cerro El Tablazo (top) and Cerro El Tigre (above) aeronautics stations

R&S Series4200 radios exceed these criteria. Core
functionality includes 8.33/25kHz channel spacing for VHF
applications; a carrier-to-offset ratio of 1:5 in VHF operation; a
LAN remote-control interface; a serial interface for controlling
automatic filters; and in-band signaling for push-to-talk (PTT)
and squelch (SQ), as well as an ability to set different tones.
R&S Series4200 radios adapt automatically to the ambient
conditions and offer a variety of functions for remote
monitoring and control. Together, these features practically
eliminate the need for airport personnel or third-party
contractors to perform on-site maintenance.
Radio configuration is implemented using a personal
computer’s graphical user interface, plus the R&S ZS4200
service and maintenance tool. After the radio has been put in
service, new configurations can be created remotely using the
PC user interface. To ensure that a malfunctioning radio can
be exchanged quickly, its configuration can be cloned and
transferred to a new radio. This means that such an exchange
is performed very quickly (typically in 15 minutes).

Working relationships
The modernization plan was completed early in 2016 with
the official handover to UAEAC. “Throughout the project,
the excellent working relationship that developed between
Rohde & Schwarz personnel and UAEAC resulted in a timely
project completion, a seamless handover of
radio communication operations, and
a continuing productive partnership in
terms of training, maintenance and
ongoing support,” says Saltarin. “We
have proven again that Rohde & Schwarz
is not just a world-class manufacturer of
sophisticated electronic equipment,
but also a trusted technology
Jorge Saltarin,
partner that has helped us to
UAEAC
achieve our mission.” Y
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SYSTEM INTEGRATION

WINNING COMBINATION
Airports struggling with increasing aircraft movements can beat congestion and grow
capacity by integrating and automating internal systems
Roy Bolwede, general manager ATM and airport operations solutions, ADB Safegate
In an increasingly globalized world, international
interconnectivity is key for any thriving or expanding
society. A fully functioning airport hub with a network
of supporting commuter airports is essential to help drive the
economy of a large metropolitan area or region. With leisure
and business air travel on the rise, airports are facing multiple
congestion challenges that need to be managed in the short
and long terms. In many cases, airport operators are running
out of options, resulting in overloaded infrastructure.
Historically, congested airports solved the problem by building
new infrastructure such as terminals, runways and taxiways.
Back then, airports were outside the cities they served and space
was plentiful. Today, land around airports is no longer easily
available. Businesses of all types, including those that serve
the airport or need the proximity to an international gateway,
have moved closer to the airport. The housing and office
developments supporting these businesses also provide further
restrictions on adding new runways, taxiways and terminals.
Many airports are finding new ways to overcome the
challenge of managing the increase in traffic without big
infrastructure investments. One method is the effective
implementation of a number of IT and operational measures
involving system integration.

automation of communications that have historically been
performed manually over radio, phone, fax, e-mail and telex,
enables the real-time sharing of critical information between
the involved parties. The integrated system receives instant
updates on any changes to gate and ATC processes, enabling
it to process and calculate a multitude of consequences and
communicate them to the operators. This increases process
efficiency and frees up time for the operators to do other
increasingly complex tasks without being bogged down with
highly repetitive and tedious jobs that are well suited to
software automation. This type of integration enhances safety
by removing the human error associated with performing
simple repetitive tasks.

Step 1: System integration

Step 3: Post integration

One of the most common system integrations involves
combining gate/apron processes with ATC systems. The

After the integration of airport gate/tower systems and updating
processes and procedures, software-based managers further

Step 2: Common platform of processes
A natural next step in the integration process is to establish
a common platform for processes and procedures across the
airport boarders, which are now supported by an integrated
system. This entails removing steps in the procedures that are
handled by the new automation and system. By defining new
processes in an integrated environment, airports can increase
the use of the common-use equipment and infrastructure
supporting the gate area.

Left: Many operators the world over
simply do not have the luxury of
expanding the physical footprint of
their airport. The solution is to do more
with what’s available, and system
integration is one of the key tools at
their disposal
Opposite page: An integrated
operational process can enable
operators to maximize efficiency
leading to a higher throughput of
aircraft and passengers
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process the traffic inflow and outflow between runway and gate
areas on a computational level. The processing power of new
and integrated technical systems has provided staggering
improvements in airside efficiency covering traffic flow between
the gate and runway, and the turnaround process. The
improvement has also increased on-time performance, which is
not only beneficial for the airport but has a positive effect on
the network efficiency for the airlines operating at the airport.
In combination these improvements are saving airlines and the
airports millions of US dollars every year.

Why integrate?
System integration includes readily available solutions with a
proven track record. Plus, integration provides a far quicker

solution than delivering large infrastructure projects.
Integration in key operational areas provides an overall
increased airport performance, which spills over into nonintegrated areas of the airport.
One benefit of integration is that it leads to a higher on-time
airport performance, which in turn helps deliver airline
network efficiency outside the airport boundaries. Integration
also increases airside safety.
Another point is that the investment in system and
operational integration has a higher cost-benefit ratio than
traditional large infrastructure installations.
Finally, a by-product of increased efficiency achieved through
integration programs is a reduced environmental footprint.
With higher efficiency, less fuel is consumed (less CO2 and NOX)
and with shorter taxi times, airport noise is reduced.

Restrictions on expanding infrastructure
Many airports are now operating under airport environment
restrictions that often stipulate the number of movements that
the airport is allowed to operate over a period of time. These
restrictions sometimes prohibit the airport from expanding its
infrastructure even if there is room. In this case, the only way
to expand is by operating more efficiently through system and
operational integration.
Overall, these benefits enable a better passenger experience,
and that’s why system and operational integration is the way
forward in fighting airport airside congestion. Y
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WEATHER MONITORING

RAIN OR SHINE
Automated weather monitoring solutions provide critical real-time ATM weather data
whenever it is needed
Iain Thornton, marketing manager, Campbell Scientiﬁc
Global group of companies Campbell Scientific has
specialized in weather monitoring systems for more
than four decades, and in that time has grown its
reputation for reliability, flexibility and precision. Campbell
is a supplier to national meteorological services around the
world, and to many of the leading weather research
associations. In the aviation sector, Campbell Scientific has
developed market-leading hardware and software for all
aspects of meteorological monitoring, from individual
components such as dataloggers and sensors, to fully
integrated solutions.

The group has consistently invested in its optical range of
products, which has led to the development of a number of
key sensors for aviation weather monitoring. These include the
CS135, a lidar ceilometer, which accurately reports the height
of up to four layers of cloud or vertical visibility. The sensor
features an innovative split-lens system that ensures a high
signal-to-noise ratio, maximized detector sensitivity and an
extended measurement range of 0-10km (32,800ft). The
CS135 can additionally monitor ‘sky condition’ for up to
five layers, with cover reported in oktas according to World
Meteorological Organization requirements for SYNOP and
METAR codes.
Two other instruments, the CS120A and CS125, both
measure visibility up to 75km, with the CS125 additionally
reporting present weather. Both sensors use a proven forward
scatter system for visibility measurement, using downwardfacing hoods to reduce contamination of the lenses, as
recommended by ICAO, and a 42° scatter angle to give an
accurate measurement of meteorological observable range
(MOR). The CS125 provides unprecedented functionality for
its price point, reporting 56 SYNOP and associated METAR
and NWS present weather codes.
To accommodate installations that require even higher levels
of SYNOP codes, there is the AVM200 hybrid system. This
solution integrates a range of sensory instruments, providing
greater sensitivity and improved classification of rain, drizzle and
hail. All Campbell Scientific optical sensors comply with CAA
and ICAO guidance, and meet or exceed all recommendations
and specifications (including CAP437 for offshore helicopter
landing areas, CAP670 for the provision of ATS, and CAP746
for meteorological observations at aerodromes).

Instrumented Runway Visual Range (IRVR)
Campbell’s fully integrated IRVR system takes visibility data
from either the CS120A or CS125, ambient light information
from a CS140 background luminance sensor, and data from
the runway light system to output runway visual range (RVR)
in a simple, easy-to-read display. The system can be used
standalone or further integrated into a wider airport weather
monitoring system, such as Metcom. The IRVR unit is flexible
enough to allow for changes to operations, recommendations
and practices – for example, further enhancements could see
a pre-determined IRVR value by active control of the runway
lights according to ambient light and visibility conditions.

Weather monitoring system
The CS135 Lidar Ceilometer uses an innovative split-lens system to improve
instrument performance at low altitudes
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Metcom is Campbell Scientific’s aviation weather monitoring
software. Metcom has an established pedigree and a significant
install base in the UK. The latest version conforms to ICAO
standards and has been updated and improved. Based on

WEATHER MONITORING

Metcom aviation weather monitoring software is designed to scale to any size of
aircraft operation

Laser technology is utilized to accurately measure visibility (CS120A and CS125)
and present weather conditions (CS125)

modern web architecture, Metcom allows for future upgrades.
Designed to scale easily, Metcom offers a realistic solution
regardless of the size of airport, whether it is a small grass
strip airfield or helipad, right through to a multi-runway
international airport.
Metcom can perform automatic or manual METARs and
submit SPECIs, prompting as required. Built-in checks ensure
that valid data is available before submitting to the AFTN.
METAR information can be set to use a combination of
automated values or manual input, while fields can be locked
or remain changeable as required by the airport. Browserbased interactive displays enable quick and easy deployment

for ATC users with no need for local software installation.
In addition, passive displays can be served directly via IP
to a browser or distributed using multicast video over IP
to screens, thus considerably simplifying installation and
operational IT security issues.
In summary, Campbell Scientific has a long-standing track
record of providing quality instrumentation for all types of
weather monitoring applications. With the development of
optical sensors and specialist aviation software in recent years,
the company is also growing a good reputation in the aviation
sector and will be attending air traffic and weather-related
events around the world to showcase its various solutions. Y
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AERONAUTICAL ASSESSMENT

KNOW YOUR LIMITS
In-depth aeronautical studies provide authorities with essential information when
evaluating the potential threat posed by tall structures, such as buildings and cranes,
to the safety of air operations in nearby aerodromes
Juan Diego Alamillo and Luis Chocano, aeronautical engineers, Ineco
The Port of Kaohsiung, the largest
harbor in Taiwan and one of the
most important ports in the world
in terms of container traffic, is in full
expansion with the construction of a new
container zone, a project that the Ministry
of Transportation and Communication of
Taiwan and the Kaohsiung Port Branch
(KPB) began in 2007.
To augment its current loading capacity,
it is necessary to increase the size of cranes
to approximately 150m (490ft) in height
in various docks of the port. However,
the setting up of such large cranes could
potentially interfere with the current
operations of Kaohsiung International Airport, located just
2km (1.2m) away, and would infringe the airport’s protection
areas. With the objective that the Civil Aviation Administration
of Taiwan allows the installation of the cranes, KPB, a division
of Taiwan International Ports Corporation, commissioned
Ineco and its local partner to develop a study aimed at
demonstrating that the cranes would not negatively affect the
safety of air operations.

The right tools
For this purpose, Ineco carried out the analysis of the cranes’
impact on instrument flight procedures; communication,
navigation and surveillance (CNS) facilities; and the airport
obstacle limitation surfaces. In the development of the project,
use has been made of two Ineco tools, developed through its
own research and development projects: Impulse (in the case
of studies related to CNS facilities), and Helios OLS (in the
case of the analysis of obstacle limitation surfaces).
Impulse is a software application that studies the way in
which obstacles (in this case, the cranes) located in the
environment of navigation and surveillance systems based
on pulsed signals (such as distance measuring equipment,
primary and secondary radars or multilateration systems),
could affect the signal in the space of the equipment, also
detecting potential areas or zones affected. The tool was
developed to address an important gap in the market for
applications of this type and supports Ineco experts in the
execution of these studies.
With the Helios OLS tool, based on a geographic
information system (GIS) and an extensive database, the
obstacle limitation surfaces of the aerodromes (in accordance
with Taiwanese legislation) or the surfaces protecting air
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Cranes in the Port of Kaohsiung need to rise to approximately 490ft in height to
provide KPB with extra loading capacity

navigation facilities can be defined. The compatibility of
specific elements such as cranes can also be calculated.

Assessing the landscape
Ineco carried out a series of key activities with regard to
evaluating the feasibility of an increase in the height of the
cranes. Firstly, Ineco engineers analyzed the maximum heights
that the cranes could reach in each dock of the port without
interfering with the published instrument flight procedures
(including take-off, approach and landing maneuvers, and
en-route flights). They then analyzed the necessary
modifications in flight procedures that would be required for
them to be compatible with the heights of the cranes proposed
by KPB in each of the port’s docks. This ensured that any
future cranes would be operating in compliance with
International Civil Aviation Organization (ICAO) procedures
and design standards.
Secondly, since cranes of such large dimensions can be an
obstacle for the correct transmission of the electromagnetic
signals of the air navigation facilities located in the vicinity,
their compatibility with all of the communications, navigation
and surveillance systems that support operations at Kaohsiung
Airport and the surrounding airspace, were studied. This
meant analyzing a total of 11 facilities, including instrument
landing systems, primary and secondary surveillance radars,
distance measuring equipment and communication centers.
The assessment was carried out in terms of coverage and
quality of the signal in space (through the study of potential
multipath phenomena), with support from specialized radio

AERONAUTICAL ASSESSMENT

Ineco’s aeronautical study ensures that the new height of the cranes would not
interfere with operations at Kaohsiung International Airport

electric simulation tools. Moreover, the analysis covers how
the cranes would infringe the obstacle limitation surfaces of
Kaohsiung Airport established in Taiwanese regulations and
recommendations, with respect to marking and lighting needs
for the cranes.
Lastly, Ineco provided the relevant recommendations
regarding operations of the pilots. The study includes the
methodology for executing the previously mentioned analyses
and adopting the necessary hypotheses in each case, since
cranes are mobile objects and the model type to be installed
was still not known.
As a result, the report reveals the maximum achievable
height of the cranes at the 44 docks analyzed, while still
maintaining compatibility with current instrument flight
procedures. It also details the necessary modifications needed
to be implemented in these procedures, such as an increase in
the climb gradient in certain departures and the modification
of the operation minima in various approaches, to allow the
installation of cranes with the required height in each dock.
Furthermore, with the objective of ensuring compatibility
with current and future CNS systems, the report depicts both
the adaptations that must be carried out in the systems (when
they are necessary and feasible), and the maximum heights
that cranes can achieve to ensure that no adverse effects will
occur (when there is no mitigation mechanism of this effect
through the adaptation of systems). Lastly, the infringements
of the protection surfaces over the 44 docks are detailed, as are
the associated marking and lighting recommendations. Y

AIR TRAFFIC TECHNOLOGY INTERNATIONAL 2017

87.

AFRICAN SUMMIT

DRIVING CHANGE
The annual AVI AFRIQUE Summit aims to drive aviation innovation in Africa
and this year’s event is shaping up to be the biggest yet
ATNS, an entity of the South African Department of Transport

Air Traffic and Navigation Services (ATNS), an air traffic,
navigation and training services provider within South
Africa, will celebrate the fifth anniversary of its
groundbreaking AVI AFRIQUE Africa Aviation Innovation
Summit this year, scheduled to take place from October 31 to
November 2, 2016.
As a local and international platform for discussion and
debate, the summit provides insight into the latest technologies
and sustainability advances in the aviation industry and includes
innovative speaker presentations and panel discussions. Since its
inception, the summit has brought together ANSPs, civil aviation
personnel, researchers and industry thought leaders to engage in
topics spanning everything from aeronautical innovation and
unmanned aircraft to the liberalization of African airspace.
Over the years it has grown from a one-day conference to a
must-attend three-day event, showcasing an aviation exhibition
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as well as the AVI Awards, which recognize individuals who
are propelling pioneering research, ideas and prototypes in the
aviation industry. Last year’s overall winner, Mark van Wyk,
submitted an entry for a fixed-wing unmanned aircraft powered
by hydrogen fuel cells that were designed, developed and
manufactured by HySA Catalysis at the University of Cape
Town. This submission has set an impressive benchmark for
the next batch of AVI Awards entrants.
This year the AVI AFRIQUE Summit is promising to be bigger
and better than ever as it combines two additional aviation
events with the summit – the ATNS Safety presentations and
the Collaborative Decision Making (CDM) Conference. The
Safety presentations aim to facilitate discussions around safety
challenges both locally and in the African Indian Ocean region,
as well as identifying actions required to address them. The
CDM Conference brings stakeholders together to discuss and

AFRICAN SUMMIT

Clockwise from opposite page: ATNS AVI AFRIQUE Summit delegates congregate outside the CSIR Convention Centre in Pretoria, South Africa; Delegates attending one of numerous
presentations running throughout the Summit in 2015; The 2015 AVI Awards winners; Thabani Mthiyane, CEO, ATNS, opens the AVI AFRIQUE Africa Aviation Innovation Summit 2015

agree on operational issues and forge a way forward for aviation
on the rest of the African continent.
Renowned journalist Nikiwe Bikitsha will MC this year’s event
and brings more than 20 years’ experience in radio and TV to
bear on summit proceedings.
As ATNS gears up to welcome some 200 delegates and topranking government officials at the CSIR International
Convention Centre in Pretoria, South Africa, a range of speakers
and panelists are preparing to explore critical aviation topics that
will drive new ways of thinking about the industry.
This year’s discussions will look at aviation innovation for
regional integration in Africa (African regional social cohesion)
and will ask how can aviation infrastructure and operations
support the economic development of Africa as a continent. The
summit will also explore how aviation infrastructure investments
can contribute toward environmental sustainability.

AVI Awards
This year the AVI Awards are partnering with the Technology
Innovation Agency (TIA), a leading organization serving to
bridge the innovation chasm between research and development
from higher education institutions, science councils, public
entities, the private sector and commercialization.
By partnering with TIA, ATNS will be able to provide greater
opportunities for the development of AVI Awards submissions,
including critical skills workshops and possibilities for prototype
development for outstanding entries.
Entries for the AVI Awards take place online, with entrants
able to select from a range of categories including student,
emerging innovator, professional innovator, organizations
(including research and educational institutions) and the media.
The top entries will be announced at a gala dinner as part of the
AVI AFRIQUE Summit. Y
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INFORMATION MANAGEMENT

SYSTEM UPGRADE
Receiving information effectively is crucial to any aeronautical operation, and if the old
methods aren’t keeping pace, then it may be time to improve them
Jose Rodriguez, sales manager, Avitech, a subsidiary of Indra Sistemas

Aeronautical information management (AIM)
is commonly defined as “the right aeronautical
information, at the right place, at the right time”.
Indeed, empowering full situational awareness for ATC
decision makers is vital to enhance efficiency and safety of
aeronautical operations, as well as enabling vital concepts such
as collaborative decision making (CDM) and performancebased navigation (PBN).
Aeronautical information based on paper and text messages
can no longer satisfy the requirements of the integrated and
interoperable ATM system, and therefore a digital aeronautical
information service (AIS) is required to evolve from a paper
product-centric service to data-centric AIM.
The amount and complexity of the current set of AIM
applicable regulations, guidelines, standards and
recommended practices are demanding and effort-consuming
for Chicago Convention signatory states. However, the correct
implementation and operation of an AIM system is crucial for
future air navigation, where the use of satellite navigation
systems will make stakeholders more reliant on the correctness
of the aeronautical information and less reliant upon groundbased infrastructure.
The transition from AIS to AIM is defined in several ICAO
documents. The most significant ones are as follows:
• Annex 15 latest version, including Amendments 37 to 39:
Amendment 37 with corrections and new concepts for
transposition of EC 73/2010 European regulation for

Avitech aeronautical data flow from collection to distribution
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aeronautical data quality and integrity (ADQ), aeronautical
information management, state and AIS responsibilities and
functions, integrity classifications and levels, electronic terrain
and obstacle data (TOD), and aerodrome mapping data (AMDB);
Amendment 38 providing the framework for future AIM; and
new Amendment 39, applicable on November 10, 2016;
• Upcoming Amendment 40 to Annex 15 bringing
restructuring of the Annex 15, AIS manual (Doc 8126) and
introducing PANS-AIM (procedures for air navigation-AIM);
• ICAO roadmap for the transition from AIS to AIM (including
previous guidelines for a smooth transition from AIS to AIM
solutions in three phases, including standards and
recommended practices (SARPs);
• ICAO Global Air Navigation Plan (GANP);
• ICAO Aviation System Block Upgrades (applicability to AIM).
Avitech’s mission as an expert in AIM is to offer stakeholders
(AISPs, ANSPs, CAA, data originators, regulators) its highquality solutions and services for enhancing their AIS/AIM
capabilities and providing assistance for meeting all required
applicable regulations as follows:
• Adequate solutions including systems (hardware architecture
and software tools) and services (consultancy, technical and
operational training);
• Regulatory knowledge (training) for full understanding of
complete set of regulations;
• Ensured aeronautical data or information quality, integrity,
digitalization and complete distribution of data (for full
situational awareness of
stakeholders for CDM);
• Hierarchical reorganization as
well as support for the
establishment of new quality
(QMS) and safety (SMS)
management system processes
to meet quality, efficiency and
safety requirements.
Avitech aims to support its
existing customers to walk the
demanding path from AIS to
AIM implementation (for
example, consulting services
and migration from AIXM 4.5
to 5.1), as well as providing
new customers with the
adequate environment needed
for a seamless implementation
of a full AIM solution.
Manual data entry reduction,
a decrease of data inconsistency

INFORMATION MANAGEMENT

Avitech provides a wide range of fully customizable and reliable services to help its customers develop the right digital AIM solution

Images: 2016 Avitech

over the complete aeronautical information chain, and efficient
ATC process management are just some of the benefits of
moving to an AIM solution.
Aeronautical data quality
In Europe, the EU Commission Regulation (EU) 73/2010, as
part of the Interoperability Framework (Regulation (EU)
552/2004), has laid down additional legal requirements for
aeronautical data and systems for the Single European Sky that
have been taken into account in ICAO Amendment 37. For
this purpose, the Avitech Data Origination Upstream Portal is
equipped with a comprehensive workflow engine to ensure
that the collect-and-collate activities of all incoming changes
are managed in a predefined quality process. Workflow engine
features include fully configurable workflows; role-based
responsibilities; automatic notifications; traceability and legal
recording; and reporting.
To support complex origination and approval workflows
involving different organizations and units, the portal’s
workflow engine allows extending the processes even before
the submission of the data to the AIS center. The upstream
portal is delivered pre-configured, based on the Avitech
Standard Workflow, implementing ICAO and regional
requirements and using the Avitech AIM AIXM 5.1 database,
AIP and charting solution. The main workflow applications for
data origination are change request management, obstacle
survey management and procedure design management.
The Avitech ADQ-compliant web portal, able to manage
AIXM 5.1 data, provides confidence to Avitech customers
(including Slovenia Control, the Slovenian ANSP) that the
workflows and processes in place will comply with ADQ.
Additionally, role management is one of the key components
of the data origination process necessary to ensure the
required data quality, to manage the ‘four eyes’ principle for
data verification and the correct processing chain between the
data managers within and across organizations and units. In
the Aurora Programme (cooperation between NATS UK and
Avinor), this is important because two organizations are
sharing the AIM system. Regulation-driven authorization

management enables participants to specify resources and
groups based on legal requirements.
Aviation system block upgrades
ICAO’s Aviation System Block Upgrades’ long-term vision
brings together states and stakeholders from every corner of
the worldwide aviation community to develop a global
solution to provide state-of-the-art 21st century air navigation.
The common target is a fully harmonized global system built
on modern performance-based procedures, solutions and
technologies, capable of sustaining increased capacity and
improved environmental efficiency by binding safety
improvements and air navigation modernization. ASBU
methodology is designed to be flexible and adaptive to each
state, advancing its air navigation capacities based on its
specific operational requirements.
The steps forward set by the ASBU methodology imply a
transition to new technologies, and new navigation and
operational concepts. All these upgrades are data-driven
operations. Avitech addresses exactly the most critical and
important core of the strategy: diligent management of the
data. For this purpose, Avitech supplies top-performing
systems that allow its clients to securely store, manage and
share information when and where it is required on a systemwide basis, with data being personalized, filtered and accessed
as needed. Given such a strong basis, data can then be tailored
to fulfill a more precise scope, from map generation and
procedure design, to other complex systems that allow
enhanced situational awareness, systems interoperability and a
flexible use of airspace.
Avitech is aligned with ASBU Blocks 0 and 1, having already
developed and implemented solutions in many parts of the
world with the latest digital processing and management of
information. Avitech solutions smooth the transition from AIS
to AIM by using the latest data exchange models, such as
AIXM for aeronautical information, WXXM for meteorological
information, FIXM for flight and flow information, and
internet protocols in a fully compliant SWIM solution – all
essential elements for global interoperability. Y
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BACK CHAT

REMOTE TOWERS: WHO PAYS?
Who pays for a remote tower (RT)
installation and how much will it cost? The
answer is complex, and goes beyond the
bricks and mortar costs of buildings, to include
system design, training, regulatory approval and
more. These costs are likely to be borne by the
ANSP and recovered from future service users.
Therefore, an RT could potentially open the door
to cost increases for ANSPs, for example at airports
where the ATC equipment is owned by the airport
and therefore excluded from the ANSP costs.
Another factor to consider in the initial
investment is that an RT is an information technology product,
with a much shorter lifetime (around five to seven years) than a
concrete tower and therefore is more susceptible to obsolescence
and requiring frequent updating. Similarly, contingency will
need to be reconsidered because the existing conventional
towers may no longer be viable options – particularly if the
remote center is far from the airport. Contingency may therefore
involve a second setup near the RT facility.
The more obvious cost saving brought by RTs is the ability
to share costs in a centralized location. Instead of each airport
having its own systems, pool of controllers, assistants, engineers,
managers and so on, they can be centralized and more effectively
utilized in a remote control tower center. Sharing systems and
resources in this way can also apply to the service itself, as low
traffic airfields can potentially be controlled according to
demand rather than providing a full service throughout the
duration of the airport opening hours. As confidence in the
technology grows, it is also quite feasible to provide services to
more than one airport at once from the same remote module
and by the same controller.
For ANSPs, the business model and planning would need to
make assumptions on the number of airports served remotely to
be able to determine an appropriate cost. As the economies of
scale grow, served airports might legitimately question whether
adding more airports to the center would result in further cost
reductions for those already served.
The ANSP could also be looking to use an RT solution to
justify enhanced value to the airport, for example by offering
safety improvements (through sensors for improved clarity),

animal detection (through infrared cameras) and potentially
using the RT sensors to offer more information to the airport
operator and users about the airport.
It already seems that many procurements are underway, but
some have ill-specified requirements and solutions that seem to
favor one manufacturer or another. This will only increase risk
and costs in the short term and may lead to the proliferation
of many incompatible systems that only limit the potential for
realizing the economies of scale.
In Europe, airlines and policy makers are likely to question
the development and building of any new control centers as they
already think there are too many. So there is a good argument
for avoiding promulgating the existing nationalistic and
protectionist approach to ATC centers and instead sharing the
costs of remote center building developments with others in
shared virtual centers. Y
James Hanson is principal consultant at aviation consultancy Helios.
With more than 11 years’ consulting experience,
Hanson focuses on the reorganization and
improvement of air navigation services to solve
ATM challenges and improve operational and
business performance. Hanson is Helios’s
leading expert on remote towers, having
supported Avinor to procure remote technology
for up to 15 airports and LFV in its ongoing
remote tower implementation, as well as leading
feasibility studies into applying the technology at
major airports such as Dublin
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