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Internet of Things technologies 
boost aerospace efficiency, 
productivity, and profitability
Innovative aerospace organizations are tapping into 

the power of the Internet of Things — and cashing 

in on myriad benefits. Government agencies, 

including the U.S. Department of Defense and 

Federal Aviation Administration, are implementing 

IoT solutions to streamline workflows, increase 

information sharing and collaboration, and save 

money. Commercial airlines and airports are reaping 

the benefits of greater throughput, customer 

satisfaction, and fuel savings by applying predictive 

analytics to Big Data. Military prime contractors and 

commercial airframe and avionics manufacturers 

are unifying global supply chains and meeting tight 

schedules with the help of the IoT and sensor data 

analytics. Now is the time to exploit all that IoT 

technologies have to offer.
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Aerospace and defense 
organizations reap rewards 
from Internet of Things

By Courtney Howard

Government agencies are partnering with commercial technology 

firms to leverage the Internet of Things, Big Data, and predictive 

analytics to achieve greater efficiency and productivity, 

new business, and modern, integrated workflows.

The proliferation of smart devices, electronic equipment connected to other 
devices and networks, is a game-changer. It is integral to the Big Data revolution 
and the Internet of Things (IoT), “the network of physical objects embedded with 
electronics, software, sensors, and network connectivity that enables these objects to 
collect and exchange data,” as defined by Wikipedia.
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IoT standards
Technology firms invested in the future of the Internet of Things are unifying as 
the Open Connectivity Foundation (OCF), with the goal of helping to unify IoT 
standards so companies and developers can create IoT solutions and devices that 
work together seamlessly. This cross-industry collaboration is working toward 
unlocking the massive opportunity of the future global IoT segment, accelerating 
industry innovation, and helping all developers and companies create solutions 
that map to a single, open IoT interoperability specification.

“Ultimately, with OCF specifications, protocols, and open source projects, a 
wide-range of consumer, enterprise, and embedded devices and sensors from a 
variety of manufacturers, can securely and seamlessly interact with one another,” 
officials say. “The OCF unifies leading companies at all levels – silicon, software, 
platform, and finished-goods – dedicated to providing this key interoperability 
element of an IoT solution.”

The OCF’s vision for IoT is that billions of connected devices (appliances, phones, 
computers, industrial equipment) will communicate with one another regardless of 
manufacturer, operating system, chipset, or transport. With the OCF fulfilling this 
promise, anyone – from a large technology company to a maker in their garage – 
can adopt the open standards of OCF to innovate and compete, helping ensure 
secure interoperability for consumers, business, and industry, officials say.

“Breaking down the barriers of technology silos and supporting better 
integration of these solutions and devices will be key to advancing the Industrial 
Internet of Things. GE is excited to join together with other organizations to create 
the standards that will help enable interoperability in the future,” says Greg Petroff, 
chief experience officer (CXO) at GE Digital in San Ramon, California.

“We believe in a future where all of the devices in our lives are connected to 
enable ways of living and working that we can’t even imagine today. The only 
way to unlock the unlimited possibilities for innovation in the Internet of Things 
is to unify our work with industry peers. This collaboration is an exciting step 
in that direction,” says Doug Fisher, senior vice president and general manager, 
Software and Services Group, Microsoft in Portland, Oregon.
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The IoT, including IoT products and services, continues to transform the way 
individuals and organizations do business. It is a natural fit for the aerospace 
and defense community – replete with sensors, handheld devices, and myriad 
advanced, connected electronics systems focused on network-centric data capture, 
communication, exploitation, and storage. A variety of aerospace organizations, 
early IoT adopters, are already reaping the benefits and developing new business 
models and revenue streams, modernizing manufacturing, integrating global 
engineering workflows, and increasing efficiencies across their own business and 
that of their customers.

The Internet of Things is a powerful force within the aemrorospace and defense 
industry today, SAP officials in Walldorf, Germany, reveal. “Unlike some industry 
sectors that are early in the IoT maturity spectrum, [aerospace and defense] 
companies have been successfully implementing sensors and computerized 
automation for decades in their manufacturing operations and products.

“Leading aerospace and defense companies that invested early in IoT technologies 
are now realizing returns that range from overall product cost reduction due 
to manufacturing automation to delivering a better customer experience with 
preventive maintenance (resulting in higher product reliability and higher 
customer satisfaction),” SAP officials affirm. Successful aerospace and defense 
companies of the future are creating new products and services, transforming 
their businesses with new processes that fulfill the IoT approach, and upgrading 
their technology infrastructure with Big Data, mobile, cloud, analytics, and other 
applications, they add.

Strong growth

In 2016, 5.5 million new things will get connected every day, predict analysts at 
research company Gartner in Stamford, Connecticut. The number of connected 
devices in use worldwide will exceed six billion this year — a 30 percent increase 
over 2015 – and reach 20.8 billion by 2020, Gartner analysts forecast.
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“IoT services are the real driver of value in IoT, and increasing attention is being 
focused on new services by end-user organizations and vendors,” explains Jim Tully, 
vice president and analyst at Gartner. Indeed, the IoT will support total services 
spending of $235 billion in 2016 – up 22 percent from 2015, he says. IoT services are 
dominated by the professional category, whereby businesses contract with external 
providers to design, install, and operate IoT systems; yet, connectivity services 
provided by communications service providers and consumer services are expected 
to grow at a faster pace, according to Gartner data.

FAA data migration and modernization

The Federal Aviation Administration (FA A) in Washington is moving away 
from FA A-owned physical data centers, partnering with commercial industry to 
harness the Cloud to increase efficiencies, reduce operating costs, and improve 
information sharing.

FA A officials have contracted CSC Government Solutions in Falls Church, Virginia, 
to lead an overall integration effort that include Amazon Web Services, Microsoft 
Azure, and other providers of Cloud products and services. The $108 million, 10-
year contract has the potential to reach $1 billion over the length of agreement), and 
will enable the FA A to take advantage of Cloud technologies, such as Software-as-
a-Service, Platform-as-a-Service (also called System-as-a-service), Infrastructure-
as-a-Service, and colocation. It will provide the FA A with on-demand, pay-
per-use computing and data storage over a secure FA A Telecommunications 
Infrastructure (FTI), which supports the agency’s telecommunications services and 
National Airspace System (NAS) operations, including the Next Generation Air 
Transportation System (NextGen).

“The move away from FA A-owned data centers to outsourced locations will 
increase efficiencies and flexibility while saving time and money – all while making 
information-sharing much easier,” CSC officials say. “The FA A can now purchase 
information technology (IT) as-a-service rather than buying expensive facilities and 
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hardware that quickly becomes outdated. The agency will be able to keep up with 
industry standards and innovate on a much larger scale.”

The contract calls on CSC, Amazon Web Services (AWS), Microsoft Azure, 
and other strategic business partners to deliver cost-effective cloud services, 
data center consolidation, and cloud migration capabilities in a program to be 
rolled out in phases. The FA A and its partners are currently working to assess 
all existing applications and determine those suitable for the Cloud. The project 
team will then start to consolidate FA A data centers, establish the hardware and 
software infrastructure, and migrate FA A data and systems to a hybrid cloud 
environment. Upon completion, users will be able to store and access information 
from any location at any time on approved devices with an Internet connection, 
officials describe.

The team will use the CSC Agility Platform cloud management tool to orchestrate 
efficient cloud deployment while leveraging alliance partners for data and cloud 
services, officials say. “CSC and our alliance partners are demonstrating the unique 
value that we as a team can bring to deliver an innovative, next-gen IT cloud 
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solution that drives the FA A’s mission forward,” says Mike Lawrie, CSC’s president 
and chief executive officer. “By coming together as we have, we are in a unique 
position to help meet the agency’s operational and budgetary challenges over the life 
of the program.”

The team’s solution combines CSC’s on-premises services with cloud services 
from AWS and Microsoft Azure certified by the Federal Risk and Authorization 
Management Program (FedRAMP) – a government-wide program that provides 
a standardized approach to security assessment, authorization, and continuous 
monitoring for cloud products and services.

“As the agency now moves to a hybrid cloud environment and consolidates its data 
centers, Microsoft’s Azure will work across applications, software, operating systems, 
and data to ensure success in support of the FA A’s mission of providing the safest, 
most efficient aerospace system in the world,” says Greg Myers, vice president of 
Microsoft Federal.
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“Government adoption of cloud computing for mission applications is accelerating 
rapidly,” affirms Teresa Carlson, vice president of worldwide public sector, Amazon 
Web Services (AWS). “With AWS’s security and compliance standards – like 
FedRAMP, ITAR, and SRG – CSC will be able to rapidly enable FA A to realize the 
benefits of agility, cost savings, and flexibility.”

Demand for cloud-computing services is growing rapidly in the private sector and 
among government agencies seeking to cut costs, consolidate data, improve data 
security, and improve information sharing. In fact, Cloud-computing revenue at 
both Amazon Web Services and Microsoft grew by more than 80 percent year over 
year in 2015 and now exceeds $6 billion annually.

Predictive analytics

Aerospace organizations are harnessing the power of the IoT and Big Data for 
predictive analytics, defined as the use of data, software algorithms, and electronics 
hardware to predict the likelihood of future outcomes based on historical data. 
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Engine performance data analytics
Projects centering on Big Data, the IoT, and predictive analytics are underway 
at a wealth of companies, including aerospace and defense firms like Pratt & 
Whitney, with headquarters in East Hartford, Connecticut.

One such project underway at Pratt & Whitney is focusing on solving the 
challenge of unscheduled engine maintenance events. The Big Data project, 
which targets PW4000 engines in service on wide-body aircraft, is the first step 
toward developing a predictive model for anticipating and preventing inflight 
shutdowns and engine-related delays and 
cancellations, describes Lynn Fraga, an 
analytics manager in engine services at 
Pratt & Whitney.

Pratt & Whitney currently captures roughly 
100 parameters at multiple snapshots 
through a given flight, and that number 
will grow when the next generation of 
commercial engines enters service. The 
Geared Turbofan engine will collect 5,000 
parameters continuously throughout a flight, generating massive amounts of 
data; at maturity, the Pratt & Whitney Geared Turbofan engine fleet will be 
generating more than two petabytes of data annually – the equivalent of a new 
American Library of Congress every year, officials say.

Pratt & Whitney engineers are working with IBM on better visualization of the 
data streams generated by the company’s commercial engines, and to help Pratt 
& Whitney broaden its current performance monitoring capabilities.

“Data only becomes useful when we’re able to translate that to a value 
proposition,” Fraga says. “What we’re trying to do is expand our forward-looking 
horizon to make those types of engine maintenance events highly predictive 
and to start to move our discussion from a reactive to a proactive maintenance 
discussion. We’ve developed a tool that proactively looks at these types of events 
and gives us an early warning and early detection on any potential fleet trends.”
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Companies are exploiting patterns in data to identify risks and opportunities, 
speed and enhance decision making, increase efficiency, and save time, money, and 
other resources. Myriad aerospace engineers and executives see great promise in 
predictive analytics to transform operations and business models.

Experts at Pratt & Whitney, a unit of United Technologies Corp. with headquarters 
in East Hartford, Connecticut, predict that Big Data and IoT will connect airlines 
with original equipment manufacturers (OEMs) and maintenance, repair, and 
overhaul (MRO) facilities to anticipate repairs before a plane lands at an airport. 
Proactive maintenance practices can enable more efficient operations, increased 
productivity, enhanced customer experiences, cost savings, and business expansion, 
among other benefits.

Pratt & Whitney Vice President and Chief Information Officer Larry Volz considers 
the move toward predictive analytics as “a paradigm shift in the way the business 
has to operate.”

“Today’s aircraft and engines are generating more real-time data than ever before,” 
affirms Pratt & Whitney Aftermarket President Matthew Bromberg. “Big Data 
enables us to capture and share this data in a fashion never before thought possible.” 
Pratt & Whitney engineers are currently using Big Data technologies to predict 
engine inflight shutdowns and improve technical support. “Looking forward, 
Big Data will connect the entire MRO network. It will align airlines, MROs, and 
OEMs. Together we will anticipate repairs before the aircraft lands.”

Defense deployment

Predictive analytics holds great promise outside of commercial aviation, and is 
being adopted by defense organizations. “It is definitely a move in government 
to take advantage of the reduced costs, integration, technology refresh – all the 
advantages the Internet of Things and Systems-as-a-Service can provide,” describes 
Brad Curran, aerospace & defense industry principal at Frost & Sullivan. “It’s 
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a big trend — not just for enterprise networks in Washington and on military 
bases, but also for tactical computing and tactical wireless networks. It’s all being 
worked on right now.

“The U.S. Department of Defense (DOD) has a goal of utilizing successful civilian-
based cloud computing and Big Data analysis, including wireless mobile networks 
and applications,” Curran continues. Challenges exist, however, and include: 
integrating with older, legacy systems; staying secure from hackers and jammers; 
reliability; and things like that, that military networks have to have more than a 
civilian network.

To overcome challenges and exploit the advantages of the IoT, the Cloud, Big Data, 
and predictive analytics, government agencies – including the DOD, FA A, and 
NASA – are partnering with commercial technology providers. “Amazon is a prime 
example of a commercial company that provides cloud services to government 
agencies. HP is another one,” Curran says.
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Air Force in Cyberspace
U.S. Air Force missions depend upon information dominance: the operational 
advantage gained from the ability to collect, control, exploit, and defend 
information to optimize decision making and maximize warfighting effects, 
insists Air Force Chief of Staff, General Mark Welsh III. The Air Force vision for 
Information Dominance is to exploit fully the man-made domain of cyberspace to 
execute, enhance, and support core missions.

“Each Airman needs access to accurate, timely, and usable information, 
regardless of location; Airmen need this information to make quick, smart 
decisions – whether on base or at the tip of the spear,” Air Force officials 
describe. “Exploiting cyberspace allows us to do these things, and thwart our 
adversaries from doing the same.”

To that end, Air Force officials and engineers are dedicated to the 
following elements:

Joint Information Environment (JIE)
The JIE is a set of common standards agreed to by the Services that will enable 
independent Service networks to participate in a shared infrastructure that is 
defensible, redundant, and resilient...to deliver access at the point of need.

Data Center Consolidation (DCC)
The Air Force is implementing the OMB-directed Federal Data Center 
Consolidation Initiative to aggressively reduce over 500 identified data centers in 
the Air Force and create a more efficient data hosting environment.

DoD Enterprise Email (DEE)
The Air Force supports the JIE initiative and will implement DEE as the first on-
ramp application as soon as practical.

Cloud Computing
In partnership with DISA, the DoD Cloud Broker, the Air Force is exploring the 
use of Cloud Computing to deliver ubiquitous access to relevant data at the 
point of need.
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HP won a large contract with the U.S. Defense Information Systems Agency 
(DISA), part of the DOD which “provides, operates, and assures command and 
control, information sharing capabilities, and a globally accessible enterprise 
information infrastructure in direct support to joint warfighters, National 
level leaders, and other mission and coalition partners across the full spectrum 
of operations.” DISA’s goal, in fact, is “Information superiority in defense 
of our Nation.”

DOD officials dedicate some networks to a designated cloud, to ensure critical and 
classified data is not mixed in with everyone else’s information; in some cases, they 
use commercial companies’ services, Curran explains. They store highly classified 
information on milCloud, a cloud-services product portfolio managed by DISA that is 
still in its early stages. DOD and DISA engineers are trying to implement commercial 
technology but still keep milCloud secure, he describes. milCloud features an integrated 
suite of capabilities designed to drive agility into the development, deployment, and 
maintenance of secure DOD applications, and leverages a combination of mature 
commercial off the shelf (COTS) and government-developed technology to deliver 
cloud services tailored to needs of the DOD, according to DISA officials.

Officials in the FedRAMP program and U.S. Air Force are working on a 
tactical cloud in support of aircraft and airborne intelligence, surveillance, and 
reconnaissance (ISR) platforms, Curran says. At the same time, U.S. Navy officials 

Mobility
The Air Force has begun testing a limited operational capability, using commercial 
mobile devices, with senior leaders and functional communities.

Unified Capabilities
The Air Force is migrating to IP services (voice, video, data, and related 
collaboration services) to deliver an integrated capability.
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are working with commercial partners to develop the Navy Tactical Cloud 
Reference Implementation (TCRI). It is intended to provide on-demand access to 
shared sensors and computing resources, as well as to perform advanced analytics 
and reasoning on the extensive amount of data being captured.

Charles River Analytics Inc. in Cambridge, Massachusetts, won a Navy Tactical 
Cloud contract – valued over $400,000, with options for an additional $1 million 
over two years – from the Office of Naval Research (ONR) to bring Big Data 
capabilities to the warfighting environment. Charles River engineers will develop 
Navalytics, a framework for probabilistic, multi-source naval analytics and analytic 
services, to provide a way to rapidly develop and deploy mission-critical analytics.

Data deluge

Government agencies, including the DOD and National Geospatial-intelligence 
Agency (NGA), are burdened with enormous amounts of data to be analyzed and 
manipulated. Given the amount of data being captured, they can’t send huge amounts 
of data; they need to process the data to be efficient and not to clog bandwidth, Curran 
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says. As a result, anomaly change detection, visual enhancement, and similar tools 
developed in civilian world being applied by government agencies, he adds.

NGA officials partnered with software and hardware technology providers on an 
online portal for sharing geospatial data, including high-resolution imagery and 
full-motion video. Lockheed Martin and Esri engineers teamed up and used Esri’s 
ArcGIS geographic information system to migrate NGA data to the portal, hosted 
by Amazon Web Services Commercial Cloud Services (C2S).

Lots of examples like that – government partnering with commercial businesses – 
exist today, Curran affirms. Defense Logistics Agency officials are working with 
companies like Boeing, Dell, and Microsoft to help handle the huge amounts of 
data they have to manipulate and update. After all, he says, nobody does logistics, 
inventory control, and supply chain management better.

U.S. Secretary of Defense Ashton “Ash” Carter is actively talking to Microsoft, Amazon, 
and other technology firms to utilize industry best practices, uncover joint research and 
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Unlocking the potential of IoT
“Of all the current technology trends, the Internet of Things is perhaps the 
biggest one; it’s the one that’s going to give us the most disruption, as well as 
the most opportunity throughout the next five years,” says Bobby Koritala, chief 
product officer at Infogix, provider of data integrity and advanced analytics 
solutions in Naperville, Illinois. Koritala discusses how to capitalize on IoT in 
2016, noting that several things need to be in place to unlock the potential of IoT.

Pervasive Analytics: Organizations need to manage how best to filter and 
analyze the huge amounts of data coming from IoT, and then deliver exactly the 
right information to the right person, at the right time.

Infrastructure Simplification and Standardization: Integrating embedded devices 
into the internet is quite challenging because they strongly differ from traditional 
internet devices. The existing infrastructure was originally designed to connect 
computers, phones, printers, servers and mobile devices. However, today we are 
experiencing a tremendous growth not only in the number of devices, but also the 
types of devices. Limitations such as low battery life, short communication distances 
for networks, lack of standards, etc., have been holding back the implementation 
of IoT for business. The infrastructure needs to be redesigned to reduce cost and 
complexity. It needs to be more elastic, agile, secure and easy to adopt.

Security and Privacy: The ubiquity and physical distribution of IoT devices 
provide attackers with greater opportunity to gain physical or logical proximity to 
targets. Hackers might hack into these systems and manipulate them accordingly. 
Also, information flow due to IoT is widely distributed. Users are constantly asked 
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development opportunities, increase the DOD’s efficiency in handling sensor data, and 
maximizing cybersecurity to ensure networks are protected, Curran describes.

“Years ago, DARPA invented the Internet – and industry took it and ran with it; now 
the DOD is going back to industry, trying to emulate commercial best practices and 
technology tools,” Curran says. Government agencies are taking “baby steps now” 
harnessing the IoT, he says, but it is going to be pervasive.

“It parallels what is going on in civilian life,” Curran explains. “We all have 
smartphones that we can do virtually anything with, and we’re just starting with the 
younger generation leading it and starting to take advantage of technology; it’s the 
same with military and other government agencies, which are just starting to leverage 
the benefits of IoT and all the latest miniaturization technologies. The only things 
limiting it are SWaP (size, weight, and power) and imagination; it’s just getting started 
and has a long way to go.”

COURTNEY E. HOWARD, as editor-in-chief, enjoys writing about all things 
aerospace & defense in PennWell’s burgeoning Aerospace & Defense Group, which 
encompasses Intelligent Aerospace and Military & Aerospace Electronics. Contact her by 
e-mail at  Courtney@pennwell.com. 

to share their information. All this connectivity carries with it a risk to privacy and 
information leakage. Clearly, the successful deployment of such applications will 
depend on our ability to secure them and the contextual data that they share.

As we continue researching the most effective ways of implementing IoT, we 
must keep the above points in mind. We are not far from a time when IoT will 
take over the world and bring great new advancements while introducing a 
whole new way of thinking about, and interacting with, our world.

mailto:Courtney%40pennwell.com?subject=
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Sensor data analytics and 
Internet of Things boost 
operational intelligence

By Courtney Howard

In the early 1990s, ineffective supply chain practices left an abandoned “Iron 
Mountain” of cargo in the desert, leaving warfighters in the lurch, wasting resources, 
and frustrating many in the military and private sectors. Today, however, aerospace 
and defense organizations can tap the latest technologies to manage risk and 
optimize performance across global supply chains.

Many public and private organizations are implementing cutting-edge predictive 
technologies that use historical sensor data to predict future outcomes, affirm 
officials at Savi Technology, a provider of sensor technology and sensor data 
analytics solutions in Alexandria, Virginia. Savi leverages “machine-to-machine 
(M2M) data and the Internet of Things (IoT) to provide operational intelligence to 
organizations,” describes Rosemary Johnston, who served more than 20 years in the 
U.S. Air Force and is now vice president of operations at Savi Technology.

Aerospace and defense end users, including warfighters, have got to have the 
right part at the right time. They’ll order again and again until they have the asset 
in hand, which can result in excess inventory, Johnston says. It is, instead, more 
efficient to use predictive analytics and in-transit visibility, identification at key 
checkpoints – so end users receive what they need and organizations can stop 
buying excess inventory.
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The Iron Mountain of Assets was the result of not having an accurate estimated 
time of arrival (ETA) for shipments by air, sea, and land. It is no longer an issue for 
the U.S. Department of Defense (DOD) and North Atlantic Treaty Organization 
(NATO) allies, Johnston says. Greater adoption of sensors, increased use of devices 
on in-transit shipments, and a better understanding of sensor analytics, including 
predictive analysis, combine to deliver a predictable supply chain that effectively 
reduces those excesses.

“One of the biggest problems is understanding where things are getting hung up in 
the supply chain,” such as routes that are tricky to navigate, natural disasters (floods, 
earthquakes, etc.), and challenges faced in areas of conflict, Johnston explains. “It is 
important to take data from sensors and apply predictive analytics” to determine, for 
example: where a tamper or a breach might occur because of the nature of the routes 
they are traversing, how long it will take to get from point A to point B with the 
possibility of a natural disaster, or the probability that a shipment will be intercepted 
and usurped. “Analytics around the data provide insight into the challenges they 
face and provide solutions,” she adds.
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For example, Savi assisted a customer in delivering assets in the challenging area 
that is Pakistan. Savi experts gained information from tags deployed on items in 
transit, applied sensor analytics technologies, and through predictive analytics 
provided information around the location of choke points, including where the 
shipment(s) would run into delays and how it would affect the time of arrival at the 
client location.

“The DOD has mandated use 
of Savi sensors on shipments to 
NATO allies,” Johnston explains. 
Sensors are transponders that fit 
on container; the transponder 
is commissioned, so it sets up 
a relationship between what is 
being shipped and the device. 
The technology enables tamper 
alerts to be set up on sensitive 
shipments – if the door is opened, 
the shipment suddenly gets too 
hot (humidity or temperature), 
experiences a sudden shock 
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(container of electronic components you don’t want dropped from a high 
height dropped).

“As the container shipment or vehicle exits the gate, it goes past a read station at the 
port; it gets to the next location and passes a read station; throughout the journey, 
the shipment encounters read stations. Savi then triangulates the information from 
the radio-frequency identification (RFID) network,” Johnston describes. “On the 
high level, we can see where the asset is; on a micro level, we can see the conditions 
the container encountered along the way, including excessive dwell times.”

The ability to find out what happened at a particular point in time, as well as to 
reduce dwell times and other risks, helps customers – from prime contractors to 
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airframe manufacturers – quickly understand the value and power of information, 
Johnston says.

“Power is in the data. Realize the capabilities of information available today, 
harness that information and the power of data and Internet of Things,” Johnston 
recommends. “Challenges continue to develop but folks have data available today 
that, with predictive analytics to help strip out the essential information, can solve 
their challenges. Customers can use the data we have gained from areas we’ve 
transited to build predictive scenarios, and they don’t have to invest in anything 
new. That’s what we’re leveraging – showing them the power of what they already 
have.” Many organizations already have the data, and don’t need to make a huge 
investment to strip out and use key information, and oftentimes that hastens the 
adoption of predictive analytics and the IoT.

Savi leverages more than 25 years’ of sensor technology and military logistics 
expertise to provide sensor analytics solutions that create operational intelligence 
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from the Internet of Things. Applying big data technologies to machine-generated 
data, Savi solutions power a large, complex asset tracking and monitoring network, 
serving the U.S. DoD, Allied military, and more than 1,000 commercial companies 
around the world.

Savi harnesses predictive analytics, IoT, and Big Data to glean intelligence from 
sensors deployed to provide additional value to aerospace and defense organizations. 
Savi technology supported NATO Allies’ Product Director Automated Movement 
and Identification Solutions (PD AMIS) mission, which deployed in 52 countries to 
monitor more than 4 million sensors, including 4,600 read/write sites and 32,000 
mobile readers.

Savi’s solutions can determine:
: :   Where the greatest need is for predictive analytics among 

government organizations

: :   How they can increase efficiency based on historical data that they already have

: :   The most volatile routes along the weapons supply line in war zones to increase 
security and minimize risk
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: :   When to send in the reinforcements: determining a predictable ETA for the 
arrival of high-value resources

: :   Optimizing checkpoint arrival time at rendezvous points based on 
historical data

: :   The rise of the Internet of Things (IoT) and connected devices creating an 
opportunity to pull in cheap sensor and telematics data for unparalleled analysis

COURTNEY E. HOWARD, is editor-in-chief of Intelligent Aerospace and 
executive editor of Military & Aerospace Electronics. Contact her by e-mail at 
Courtney@pennwell.com.
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Bringing the advantages 
of Big Data to the airport 
tarmac, airline operations, 
pilots, and ground personnel

By Courtney Howard

Airports and airlines use data analytics to increase situational awareness, streamline 
workflow, and speed decision making, while also saving money and better 
serving travelers.

Airlines lose millions of dollars each year due to excess fuel contingencies and delays 
at airports resulting from capacity reduction, runway configuration, and taxi time 
uncertainty. To provide more 
confident and decisive insight into 
these problems, Weather Services 
International (WSI) Aviation – 
part of The Weather Company, 
an IBM Business – in Andover, 
Massachusetts, integrated 
Predictive Airport Analytics into 
its WSI Fusion platform.

Fusion is the cornerstone platform 
of the WSI Aviation solution at 
more than 100 commercial airline operations centers worldwide. WSI’s real-time 
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airline decision support system provides early insights into changing flight, airport, 
weather, and airspace conditions that may adversely impact operations.

An interview with Mark D. Miller, senior 
vice president and general manager, The 
Weather Company, an IBM Business:
“Fusion is borne out of weather impacts on airport operations. We’ve been 
serving airlines, providing critical weather information to airline operations 
personnel. Fusion helps to reduce the impact of weather on operations. 
Specifically, Fusion monitors for weather disruptions or changes in airport 
operation, detects an impact or change, and alerts the operator to 
reduce the impact.

“The real-time platform merges data from various sources to track aircraft 
globally. It alerts dispatchers at the airline, and then they alert the cabin crew 
of turbulence or other conditions. We track all flights in the system; we can tell 
which flights will be impacted, and alert dispatcher and crew. It improves safety.

“It also integrates with other flight operations systems, provides information to 
manage all the flights in real time, and integrates a variety of data sources into a 
single platform.

“We recently released airport analytics services. We merged big data and 
data science, and applied it to airport operations. The first service is around 
airport impact. For example, for the next 12 hours, we can provide a forecast 
for weather at that airport and how weather will impact taxi times, congestion 
(demand/supply imbalance), the runway configuration for fuel planning 
(optimal fuel plan).

“It’s not just a weather forecast (wind speed, visibility, etc.); we transform 
weather data into the operational impact. That’s what the operator wants: to 
know ‘what should I do differently?’

“Fusion is used by more than 100 airlines around the world. The airport service 
is a new innovation to provide additional insight.

“Weather is important; knowing the forecast is key to airline and airport 
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operations. Minutes matter in these operations. Just providing a forecast to the 
decision maker isn’t enough. We saw an opportunity to take all the The Weather 
Channel data and give airlines and airport decision makers the exact information 
they need to make important decisions – to transform it into what they really 
want to know: how the airport operation will change. Actionable information and 
impact for operations optimization and safety – it’s the genesis of analytics.

“Fusion is particularly useful during peak travel seasons, including winter 
holidays. There is more demand for both arrivals and departures, and more 
disruptive weather during that time of year. Very changeable weather, which 
can translate into longer taxi times. Fusion gives airlines these insights to reduce 
impact on traveling public.

“Between peak travel, demand for airspace, and disruptive weather, there’s far 
less margin for operational error. In an uncertain world, it means putting extra 
fuel on aircraft, which is more weight and higher cost.

“The Weather Company is investing significant research and development 
to produce the best weather forecast possible and put more confidence in 
decision making. Positively impact outcomes by translating data into actionable 
information in a transaction where minutes matter. We will continue to provide 
superior weather information and actionable information. Over time, the use 
of predictive analytics will result in better use of airspace and airports. Many 
constraints today are partly due to uncertainty; the skillful use of actionable 
information reduces uncertainty.

“All aircraft are being connected, and becoming part of the Internet of Things 
(IoT). They’re all connected in some way back to their operation and because 
of that, there are a lot of opportunities to get valuable information off aircraft 
and dynamically plan the operation so that you can always have the best and 
latest info available to pilots. That’s transformation in terms of putting ground 
personnel and pilots on same playbook, making informative decisions and taking 
positive actions. It’s about data science, connecting aircraft, and empowering 
pilots to safety and efficiently power aircraft.”
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Along with other mission-critical systems which drive airline operations control 
centers, Fusion integrates with flight planning, messaging, and other proprietary 
data sources, further streamlining workflow and improving decision-making.

Airline decision makers use Fusion for situational awareness and assessment of 
weather and operational conditions to ensure passengers arrive at their destination 
both safely and promptly. As part of the most recent Fusion update, the predictive 
airport analytics service will allow the airline’s dispatchers and air traffic managers 
to see forecasted impacts of weather and traffic flow on airport taxi times, runway 
configuration, and airport congestion. Using airport predictive analytics, airlines 
will gain early insight into changing airport operations and be able to proactively 
sharpen fuel contingency, flight, and crew plans to reduce costly network and 
customer impacts, especially during disruptive weather.

The predictive airport analytics package contains three analytics:

Forecast airport departure arrival imbalance. Airlines can foresee potential 
congestion at airports and take proper actions to 1) prepare for prolong taxi time 
and airborne holding time by adding more fuel to prevent unnecessary diversion, 
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and 2) protect downstream flights by ferrying additional aircraft to protect 
passengers downstream from delays.

Available at 77 domestic U.S. airports, including three airports in New England 
region: Boston Logan International Airport (BOS), Manchester-Boston 
International Airport (MHT), and Bradley International Airport (BDL).

Forecast airport runway configurations (both runways and directions to be 
used for departures and arrival) and potential timing for the change of runway 
configuration. Airlines can anticipate such changes and plan flight routes for the 
correct configuration to avoid unnecessary delay en route.

Available at 29 domestic airports, including Boston Logan International Airport 
(BOS) in New England.
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Forecast airport taxi out and taxi in time by airlines. Airlines can use such 
information to appropriate fuel the aircraft. As a result, this can avoid flights from 
returning to gate for refueling due to long taxi out time.

Available at 29 domestic airports, including Boston Logan International Airport 
(BOS) in New England.

WSI Aviation, a trusted weather decision support provider serving the aviation 
industry, provides a proactive, aviation operation management suite ensuring 
common situational awareness and continuity in decisions through every phase of 
flight. WSI Fusion is an integral component of this flight support solution, along 
with Total Turbulence, which delivers precise and actionable turbulence alerts and 
guidance through all phases of operations, and WSI Pilotbrief, a preflight planning 
tool. WSI also operates a Global Forecast Center staffed by experienced aviation 
meteorologists who produce operational terminal and en route forecasts globally.

Weather Means Business. WSI is a provider of weather-driven business solutions that 
enable enterprises to make better decisions using the most accurate and precise weather 
data available. WSI serves some of the world’s biggest brands in the aviation, energy, 
insurance, and media markets, as well as federal and state government agencies. WSI is 
part of The Weather Company, which focuses entirely on the weather, delivering billions 
of discrete forecasts per day around the world, through a media portfolio that includes 
The Weather Channel, weather.com, WSI, and Weather Underground.

WSI offers predictive airport analytics, ATM, 
and convective weather enhancements 
for improved safety and performance
Passenger air travel is growing globally at a rate of roughly five percent each 
year – a trend that is expected to continue through the next two decades. Airline 
officials and airport authorities are investigating and investing in electronics 
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hardware and software tools to optimize the end-to-end workflow, maximize 
passenger and flight throughput, and reduce flight delays, cancellations, and 
other challenges.

A growing number of airports are implementing predictive analytics to better 
manage traffic, keep flights on time, and deal with fast-changing weather – 
helping ensure travelers’ flights are on-time and travel experiences are positive, 
especially during the heavy holiday travel season.

Weather Services International (WSI), the professional division of The Weather 
Company in Andover, Mass., has added a Predictive Airport Analytics element to 
its Fusion software used by airports around the world. The analytics tool enables 
dispatchers and air traffic coordinators to more clearly see and understand 
forecast impacts of weather and traffic flow on airport taxi times, runway 
configurations, and airport congestion, WSI officials explain.

Using WSI Fusion with Predictive Airport Analytics, airlines gain early insight 
into changing airport operations and can proactively sharpen fuel contingency, 
flight, and crew plans to reduce costly network and customer impacts, especially 
during disruptive weather.

“Airlines lose millions of dollars each year due to excess fuel contingencies and 
delays at airports resulting from capacity reduction, runway configuration, and taxi 
time uncertainty,” WSI officials affirm. To help reduce operating costs, WSI has 
integrated Predictive Airport Analytics into its WSI Fusion platform version 2015.2, 
and also introduced several key additions in air traffic management and convective 
weather to help flight dispatchers, operations personnel, and managers stay aware 
and ahead of changing conditions from planning to touch down.

Additional enhancements in the latest Fusion update include:
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Enhanced Convective Package
Convection is a significant cause of both en route and terminal disruption, flight 
delays as well as safety risk. This new package features high-definition, real-
time and forecast convective information, which will enable airlines to pinpoint 
severe weather and clarify route and terminal decisions. This update also 
extends coverage for many of the products globally to take the guesswork out 
of international operations–particularly routing near more vigorous convective 
activity where there has been limited information until now.

FAA Route Compliance and Significant Change Alerts
The compliance and significant change alerts will help airlines streamline 
operations by notifying dispatchers when their flights have a route restriction 
as well as when their flights are in compliance with FAA routes. This will allow 
the dispatcher and flight crew to ensure that a proper fuel load and routing are 
loaded for a timely departure.

System Wide Information Management (SWIM) Support
WSI has updated core FAA air traffic management data services to the latest 
available via System Wide Information Management (SWIM). The latest Fusion 
update meets FAA compatibility requirements with new FAA data standards for 
critical ground stop and route constraint information.

WSI Fusion is a flight operation platform that fuses vital weather, airport, 
airspace, and flight information into actionable insights and alerts, empowering 
operators to proactively manage and improve safety, efficiency, and performance, 
officials say.

Weather Services International (WSI) Fusion
WSI Fusion from Weather Services International (WSI), the professional division of 
The Weather Company in Andover, Mass., is a proactive operations management 
solution that fuses public and proprietary weather information, airspace 
constraints, flight information, and operational data into one clear, unified, 
streamlined picture to enhance operational decision-making.

WSI Fusion is designed to help dispatchers, operations personnel, and 
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managers stay aware and ahead of changing conditions, mitigate the impact of 
disruptive events, and ultimately stay on plan, on time, and on budget.

WSI has integrated Predictive Airport Analytics into its WSI Fusion platform 
version 2015.2, and introduced several key additions in air traffic management 
and convective weather to help flight dispatchers, operations personnel, 
and managers stay aware and ahead of changing conditions from planning 
to touch down.
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