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Sonardyne’s BlueComm underwater
communications selected by Australian
Defence Science and
Technology Group
Australia’s Defence Science and Technology Group (DST) has
acquired a BlueComm undersea communications system from
Sonardyne International Ltd. as part of its ongoing program in
maritime autonomous systems (MAS).
BlueComm is the only commercial-off-the-shelf (COTS)
technology that enables wireless transmission of high bandwidth
tactical data, including video, over ranges of a few tens or even
hundreds of metres, at rates of up to 10 megabits per second.
With it, forces can vastly increase the communications
capability of their underwater systems to drive faster, safer and
better-informed decision making in theatres of operation. It could
be considered for use with swarms of autonomous vehicles
mapping areas for mine-like objects, for USVs acting as surface
communication gateways or as part of emerging MAS networks.
Because they use light to transmit and receive data instead
of the acoustics traditionally used for communications
underwater, BlueComm modems can deliver higher data rates
with lower latency. They’re also undetectable by sonar listening
Photo courtesy of Sonardyne
devices, making them highly suitable for covert, secure
communications. Configurations are available for all operating environments, including shallow waters with high levels of ambient
light, and installation on underwater vehicles equipped with powerful lighting.
For DST, the objective of the acquisition is to understand the operational implications of optical data transmission and its
dependence on water clarity, geometry and ambient illumination.
DST is the Australian government's lead agency responsible for applying science and technology to safeguard Australia and
its national interests, delivering expert, impartial advice and innovative solutions for defence and national security.
It has been instrumental in driving the adoption of unmanned/uninhabited systems in the Pacific region through exercises such
as Australia’s Autonomous Warrior, which saw the co-ordinated use of unmanned/uninhabited air, land, sea surface and underwater
systems.
Ioseba Tena, Global Business Manager – Defence – at Sonardyne, says, “BlueComm is a game changer for underwater
operations, enabling autonomous and unmanned underwater vehicles (AUV/UUVs) and unmanned and manned vessels to
communicate, without compromising their position. As we envision new concepts of operation which require interaction between
different off-board assets subsea, the ability to share data covertly and securely cannot be underestimated.”
GMC

Comtech Telecommunications awarded US$1.6 million in
orders from US Army for mobile satellite equipment

Photo courtesy of Shutterstock

Comtech Telecommunications has announced that during its
third quar ter of fiscal year 2020, its Mission-Critical
Technologies group, which is part of Comtech’s Government
Solutions segment, was awarded orders consisting of $1.6
million of additional funding on the previously announced threeyear $124.2 million contract to provide ongoing sustainment
services for the AN/TSC-198A SNAP (Secret Internet Protocol
Router (SIPR) and Non-classified Internet Protocol Router
(NIPR) Access Point), and baseband equipment. SNAP
terminals provide quick and mobile satellite communications
capabilities to personnel in the field. The contract has been
funded $88.6 million to date.
“We are pleased that the US Army has chosen to continue
to fund the sustainment and technical refresh of our SNAP
hardware. The US Army depends on the sustainability of these
advanced communication solutions and we are pleased that
they have chosen our reliable communications systems for their
missions,” said Fred Kornberg, Chairman of the Board and Chief
Executive Officer of Comtech Telecommunications Corp. GMC
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Austria awards C-130 avionics modification
contract to Marshall
The Austrian Air Force has awarded a multi -million-pound contract to Marshall Aerospace and Defence Group (Marshall ADG) to
update the navigation systems on its fleet of three C-130K aircraft.
Following on from the Night Vision
System upgrade modification of the Flight
Management System in 2017, Marshall
ADG will now design and update the
Electronic Flight Instrument System
displays, Standby Instrument and Flight
Management System across the fleet.
“We’re thrilled to be awarded the
contract to do this avionics modification
work, which will extend the current
capabilities of the aircraft,” said Duncan
Eldridge, Managing Director of Marshall
ADG’s Military Aerospace business.
“The Austrian Air Force is an important
customer and we know that their C-130
fleet is used extensively to perform supply
tasks in support of their troops around the
globe, as well as being on standby for
other critical missions. Marshall ADG has
a strong pedigree for carrying out
modifications on C-130 aircraft and we are
Photo courtesy of Austrian Air Force/Marshall
pleased that the Austrian Air Force has
shown continued trust in our
comprehensive engineering capabilities.“
Marshall ADG will begin the design phase of this project through the middle of this year and complete the embodiment of the
modification on the fleet as the aircraft are inducted into Marshall’s Cambridge facility for scheduled maintenance.
Head of Air Material Staff Austrian Air Force, Brig Gen Peter Wessely, said: “The AAF has had 18 years of good relationship
with Marshall ADG. With their experience and their competence, they have carried out many modifications and maintenance to our
full satisfaction.
“This smart modification designed by Marshall will solve our known problem with the Heading Indication on our Primary Flight
Instruments without replacing our highly integrated Inertial Navigation Units.
“They also found a smart solution to solve current obsolescence problems in our navigation installation. The software upgrade
to our integrated Secondary Flight Display iSFD will improve the reliability of our VSI system and subsequently the availability of
the aircraft.”
The Austrian Air Force purchased the three transport aircraft from the UK Mi nistry of Defence in 2003 when the Royal Air
Force started the transition of their fleet to C-130Js. Marshall has been supporting these aircraft ever since, providing depth
maintenance, engineering and logistics support.
GMC

GeoSpectrum Technologies selected to supply
underwater acoustic communication system
GeoSpectrum Technologies was selected to deliver its Long-Range Acoustic Messaging (LRAM) system to another Western
customer. This follows a recent successful delivery of LRAM equipment to the Canadian Government.
The LRAM system is a through-water acoustic communications system optimised for robust operation over long range. It is
designed to send acoustically encoded tactical messages from a user-controlled station to a submerged submarine or other
underwater asset. Two-way communication can also be provided.
The LRAM system provides the capability to covertly communicate with a submarine on an as-needed basis without requiring
the submarine to be at periscopic depth. Such communication can be vital for tactical comms with the submarine (mission retasking, target cuing, Blue-on-Blue prevention, etc.) or enhancing submarine safety by routine monitoring and handling of distress
situations. Communication can be in diverse topologies from a ship or offshore site directly to the submarine direct water-to-water
or from a command station using an acoustic link on an expendable buoy, USV or manned vessel.
The system configurations support strategic communication for ranges up to thousands of kilometres applying GeoSpectrum’s
unique Very Low Frequency (VLF) source as well as tactical communication for up to hundreds of kilometres using Low Frequency
(LF) sources. Also, it can provide a means for reliable and secure remote acoustic activation or communications with Unmanned
Underwater Vehicles (UUVs) and divers.
Paul Yeatman, President of GeoSpectrum, commented: “The LRAM system has demonstrated its capacity to provide long
range, reliable LF acoustic communication in a range of NATO exercises in diverse global arenas. The integration of cutting-edge
acoustic transducers yields outstanding sub-sea communication performance and we are excited about the growing interest in our
GMC
systems”.
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Transforming defence: How could AI
protect military personnel?
Artificial intelligence (AI) is on the lips of many in the
commercial sector and is expected to herald great new
possibilities for businesses, consumers, and governments
alike. While the military appears at first glance to be a slow
adopter, this is not the case, with advanced armed forces
across the world exploring how militaries can further
integrate AI in an ethical way to protect personnel.
Adrian Timberlake, Chief Technical Director, Seven Technologies
Group (7TG)
While developments in new technologies and efforts to move
towards human-AI teaming have been embraced by commercial
industries, militaries appear to lag behind in AI adoption. In
reality, this is not the case. Technologically advanced nations
have invested in the development of AI technology and software
for military use for years, but integration is often a long and
complicated process.
Integration of new technologies into sectors as critical as
military and defence, where decisions made are often a matter
of life or death, is subject to far more complicated ethical
concerns than that of commercial industries.
While many media discussions on the use of AI in militaries
tends to focus on ideas that remain purely science-fiction, such
as ‘Terminator’-style robotic soldiers, AI is a vast subject that
includes areas such as natural language processing, machine
vision and data analytics, as well as robotics. Current
applications of AI and machine learning in high-tech militaries
is extremely broad and is implemented into areas such as
training, logistics, surveillance and reconnaissance, but there
may be opportunities to further integrate existing technologies
and AI capabilities to offer greater protection to personnel.

8
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How could greater integration of AI transform defence?
The three areas of utmost importance to militaries are protecting
personnel, threat awareness and identification and improving
the ability to carry out functions with greater precision and
efficiency.
Working with technology allows humans to see what the
naked eye cannot, for example, an approaching attack convoy
under the cover of darkness from hundreds of metres away or
people hidden inside buildings or behind structures. Threat
awareness, augmented by technology, is critical to the safety of
front-line personnel and preserving national security.
Electro-optical/infrared (EO/IR) surveillance is already used
to reveal potential threats approaching from a distance or in
darkness, and facial recognition capabilities could further
enhance its usefulness. Whilst EO/IR surveillance can reveal
how many people are approaching, facial recognition could
reveal who they are and if they present a risk to personnel and
if they are known members of a terrorist group, for example.
Self-driving vehicles are of as much, if not greater, interest
to militaries as to the commercial sector. Autonomous vehicles
present an opportunity to nullify risk to personnel, carrying out
a ‘pick-up’ rescue mission, for example, or for the delivery of
equipment and supplies to potentially dangerous areas. The
US military has been working on the development of automated
technologies for decades and has got as far as semi-autonomy.
The vehicles still need to be controlled by personnel, although
they can be a safe distance away. But good levels of
communication between personnel is vital for working with non
autonomous systems, and effective communication can be a
challenge across long distances or mountainous or desert
environments, as distance and environment can interfere with
signal and equipment.
However, semi-autonomous vehicles still offer greater
protection to personnel than the requirement of a driver, and
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Adrian Timberlake, Chief Technical Director,
Seven Technologies Group (7TG)

- raises greater ethical concerns than aims to harness AI for the
development of autonomous unarmed ground vehicles or boats.
The ethos of human-AI teaming, where humans work
alongside AI to improve efficiency of operations but a human
always remains in control of critical decisions, is crucial to
ensuring that semi-autonomous systems are ethical and that
any potential mistakes can be mitigated.
One of the issues with systems capable of suggesting targets
or courses of action is that there is a risk of bias. Any system,
no matter how accurate it may be, is only as good as the data
used to program and train it. Therefore, biased or inaccurate
data poses potential problems. Additionally, the knowledge that
data may be biased, although crucial, potentially creates a
separate issue. Personnel must be able to entrust their lives
and the success of the mission to technology. As soon as issues
of trust and possible data inaccuracies are considered, it is
obvious to see why technology for military use takes many years
of development before deployment on the battlefield, and why
military adoption of new technologies appears to be ‘slow.’
However, adopting human-AI teaming on the battlefield has
already proven its usefulness in protecting personnel and
additionally, could also lead to less resource wastage, less
mistakes and most importantly, less lives lost through mistakes
and long, drawn-out skirmishes. This is why militaries persist
GMC
with, decades-long, efforts to harness AI.

the technology could potentially become more useful if
augmented with facial recognition capabilities. Our i7ense
software, for example, which uses AI and facial recognition, can
be integrated into any vehicle, and could be programmed from
a safe location to alert a human controller when it recognises
its own personnel on the battlefield. The capability could be used
to speed up rescue missions or the extraction of wounded
personnel back to base.
Navies are also heading towards autonomous systems. The
US Navy’s Orca XLUUV (extra-large unmanned underwater
vehicle) is one example, while the British Royal Navy conducted
a series of trials involving an autonomous boat and Type 23
Frigate - HMS Argyll in September 2019. The main use of
autonomous underwater vehicles (AUVs) and autonomous boats
is for intelligence-gathering missions and to reduce crew size,
meaning that fewer personnel will potentially be at risk on a
mission. Further development of autonomy in navies is
increasingly being considered to fulfil missions currently
requiring manned submarines.
How can the use of AI in military operations meet ethical
expectations?
AI is predominantly an intelligence-gathering tool – it can
organise, analyse and find critical information in vast amounts
of data far quicker than a human – which is why it has become
of interest to both law enforcement and militaries as both sectors
rely on accurate intelligence to be able to make critical decisions
in order to protect personnel and nations.
One of the elements of AI that makes it particularly useful to
militaries is its adeptness in spotting patterns – vehicles in a
likely attack formation, for example. It allows for early planning
and reaction, which is often the key to mitigating potentially
dangerous situations. An example of this may be an emerging
threat on a reconnaissance mission, in which early awareness
will allow time to recall the vehicle before personnel enter a
potentially dangerous situation, or in the case of an approaching
attack convoy, the convoy could potentially be reached for
negotiation before the situation poses danger to personnel.
Advances in semi-autonomous and fully autonomous
technology are already reducing risk to military personnel.
Autonomous drones, for example, can be used to scout
potentially dangerous areas, with a feedback link that allows
personnel to survey the area from a safe distance.
However, developments towards semi-autonomous
weaponry - the US military’s Golden Horde project, for example

Surveillance operation. Photo courtesy of Seven
Technologies Group

www.globalmilitarycommunications.com | May/June 2020

issue.pmd

9

9

09/06/2020, 15:39

Global Military Communications Magazine

Strong customer
relationships
ND SATCOM is a leading global supplier of satellite-based broadband
VSAT modems serving the broadcast, government and defence markets
worldwide. As a key developer of satcom equipment, ND SATCOM is
positioned to support cutting edge communications and integrate emergent
milsatcom technologies. Alexander Mueller-Gastell, CEO of ND SATCOM,
discusses how the company plans to maintain its excellent standards as
communications enter a new era.
Laurence Russell, News and Social Media Editor, Global Military Communications
Alexander Mueller-Gastell, CEO of
ND SATCOM

GMC: What are some recent achievements and challenges in defence
technologies for ND SATCOM?
Alexander Mueller-Gastell: We’ve performed at a lastingly strong standard while
delivering on customer needs, including specific requirements. The defence
market is a very demanding place, especially around reliable, secure
communications, which we’ve been able to answer through offering the right
solutions and exercising flexibility.
We relish the strong relationship we share with our end-customers, especially
in the German market, which is something that takes an awful lot of time to
achieve via offering sustainable results, whilst taking great care to maintain a
certain edge.
The areas we sell to aren’t particularly fast-moving markets, but that’s no
reason one should neglect following industry trends and technological innovations,
which we’ve always strived to.
The challenge for us has been to translate the knowledge we’ve gained from
our success, mainly around Germany, and translate it for a more international
customer base so that we better understand the needs elsewhere. That’s certainly
been an interesting learning curve with the potential to award a great deal of
success in the rest of Europe and further abroad.
GMC: Which of the defence products in your portfolio have garnered the
most popularity recently?
Alexander Mueller-Gastell: As I said, the defence market really values reliability,
which is why our high-performance modem technology has seen success. It’s
not just hardware of course, we offer an end-to-end service around the technology
we supply. We have the key competencies in-house to install and optimise
everything.
Through our ongoing commitment to innovation and customer satisfaction,
we launched the new release of our flagship product SKYWAN 5G in January
this year. This in turn has been integrated into a new FLYAWAY terminal – coming
this fall - that pushes functional boundaries and features the pioneering ingenuity

GMC
Q&A
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of Adaptive Coding and Modulation (ACM) for TDMA, among
other key benefits our customers seek.
GMC: Can you explain the benefits in regard to this latest
product announcement?
Alexander Mueller-Gastell: Our new Multi-band FLYAWAY
Terminal MFT 1500 with integrated SKYWAN 5G technology
will revolutionize the market with its unique robust design. Built
to withstand and function in whole gale conditions where the
user can ‘send and receive’ at very high wind speeds and severe
storms - compared to the competitive products only achieving
this at a wind speed of 50-70km/h - this terminal is extremely
reliable and ready for immediate action. The FLYAWAY terminal
consists of light and durable components that enable easy
transport and a long product life.
GMC: We’ve heard certain executives suggest private
technology developers are better placed to deliver for
militaries because they have an agility the state can’t match.
Would you agree with that, and how does ND SATCOM
outperform public sector research and development?
Alexander Mueller-Gastell: There’s definitely a strong role to
play for middle-sized companies like us in this market. Our size
and flexibility mean we can reorganise our resources faster than
larger groups to respond to emerging trends quicker.
I see our strategy as a sort of complementary approach.
Many of these large-scale defence projects have quite a big
scope which goes beyond what any one company can provision,
which motivates us to collaborate with other developers to better
deliver for them. That way we can confidently focus in on what
we do best.
The state sector can benefit from the ingenuity and
organisation of us private players like that because we’re able
to offer a certain expertise and knowledge which the state rarely
acquires in abundance, especially in niche areas.
GMC: In our last interview with Bernd Lehr, he spoke of a
particular pride for ND SATCOM’s work ethic toward its
clients and partners, in working closely with them to
understand customer demand at the source and nurture

long-term relationships. Do you share that enthusiasm, and
what’s your perspective on that philosophy?
Alexander Mueller-Gastell: I fully agree with Bernd here. We
take great pride in our customer relationships which we’ve
worked so long to build. ND SATCOM has been around for 30
years, in which we’ve nurtured some long term relationships
with our customers.
In our history, we’ve always strived to offer our clients the
best solutions to suit their needs, which informs new customers
what they can expect from working with us.
ND SATCOM has always been a technologically-driven
company, ever eager to design and develop to eloquently
address the needs we see. In the last two years, we’ve invested
in that especially.
I myself have been working for ND SATCOM for just over
two and a half years, during which I’ve seen our strategy come
to focus on driving innovation directly informed by the word of
the end-user, who we’ve paid a great deal of attention to.
We’ll continue to practice that strategy because it’s worked
out for us so phenomenally well, and we’re confident that it’ll
satisfy our future customers just as it has our long-time partners.
GMC: Bernd also mentioned an enthusiasm to produce
technology that worked strongly with LEO constellations.
What do you make of recent NewSpace trends, and how
important is it that developers like yourself embrace recent
developments?
Alexander Mueller-Gastell: It’s very important for us to monitor
and understand those developments. LEO is on top of everyone’s
mind these days besides a handful of other emergent
technological movements.
That’s of course a strong opportunity for us to support to propel
ourselves further forward.
Being in the ground segment, there are a lot of relevant things
going on right now with much to learn.
GMC: What can we expect to see from ND SATCOM in the
near future?
Alexander Mueller-Gastell: We have lots of new exciting things to
come. We’re always looking to develop further so stay tuned. GMC

Photo courtesy of ND SATCOM
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Unleashing electricity in the
battlefield: The start of a new era for
logistics operations
In a world where electric and environmental projects are
top of mind in every industry, the benefits of electrification
in the battlefield remain to be seen. On the face of it,
battlefield electrification may imply fully electrified ships,
tanks, and aircraft, built as now but without combustion
engines, operating in combat environments. While we are
unlikely to witness this throughout the 2020s, electrification
has the potential to greatly strengthen defence logistics
capabilities today.
Jeff Pike, Head of Aerospace & Defence Strategic Programmes
& Initiatives, IFS
I was struck by the enthusiasm around battlefield
electrification at DSEI 2019 - perhaps not so surprising given
environmental factors were a constant news theme last year.
But the same challenges of civil electrification in the form of
electric cars and clean public transport apply to battlefield
electrification in terms of limited range, cost, weight, and the
fact battery technology hasn’t evolved as expected.
The more achievable and often overlooked near benefit of
electrification comes with the strategic change to battlefield
support assets and unmanned vehicles (sea, land, and air),
reinforced by a focus on logistics support and the military supply
chain.
Fossil fuel consumption is a big expense
Military conflicts are becoming more and more dependent on
logistics to help control the huge undertakings of maintenance
and shipping personnel, equipment and supporting resources
to often remote locations and then trying to sustain them. An

14
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effective logistics strategy can determine the success of an entire
military campaign and fossil fuels are critical to this - the US
DoD, for example, is the largest consumer of fossil fuels in the
world.
For every tank there are three tankers chasing it. The US
Army can use as much as 600,000 gallons of fuel per day to run
an armoured division. The M1 Abrams tank gets roughly 0.6mpg
and even a cargo vehicle such as the M-1070 semi-trailer, which
hauls fuel, delivers approximately 1.2mpg. To put that into
context, in the Afghanistan war, Pentagon officials told the House
Appropriations Defense Subcommittee that a gallon of fuel cost
the military about US$400 by the time it arrived in the remote
locations where US troops were operating.
Mitigating vulnerability and improving efficiency can result
in a disproportionate logistics footprint
Such ‘logistics’ come with challenges which the typical DHL
logistics delivery doesn’t have to deal with. Consider the more
recent successful modern conflicts - all the victorious sides had
air superiority. Gaining this superiority comes at a price - air
bases need a huge logistics footprint which creates attack
vulnerabilities. But, without air superiority the logistics footprint
is a massive vulnerability.
Consider fuel alone. Simply transporting fossil fuel to the
forward operating base necessitates a huge convoy of military
vehicles. Furthermore, fuel maintained in remote bases is kept
in vast flexi-tanks, difficult to hide and especially vulnerable to
aerial attack. Then the convoy and broader logistics support
machine itself requires security, feeding, accommodation and
support, thus perpetuating the need for increased personnel
who, in turn, need supporting themselves.
All this has a human cost. US Army Environmental Policy
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because of reduced need to refuel. A further 20 hours of
maintenance were also saved per week, enabling engineers to
spend their time and efforts on more pressing maintenance
concerns.
Electric and unmanned vehicle transformation will follow
We’re already witnessing electric unmanned aerial, land and
sea vehicles entering service. Research from IDTechEx revealed
that electric vehicles for military, security and police duty will
account for 15 percent of the total market in 2022. The majority
of this demand has been for air (UAVs) and is now for military
vehicles on land; the water and airborne applications alone will
become businesses within their own rights worth well over one
billion dollars yearly within the decade. The US Army has
targeted a ten-year goal for full electrification of its assets and
equipment - the Next-Gen Combat Vehicle programme, a
prototyping effort underway at the Army Tank Automotive
Research, Development and Engineering Center, has promised
two prototype tanks by 2022.
There is a significantly reduced logistics footprint which
comes with these electrified, often unmanned assets. Electric
vehicles in theory should weigh considerably less, are far less
mechanically complex, use easily routed cables to deliver 4wheel power (not vulnerable drive shafts), are easier to maintain,
operate on renewable energy and have far lower failure rates.
Couple this with the transition toward unmanned sea, land,
and air vehicles (UVs) in many operational functions and there
is a clear electrification opportunity that large, protected manlimited vehicles cannot realise. Most are genuine cases for
realistic electrification.
Jeff Pike, Head of Aerospace & Defence Strategic
Programmes & Initiatives, IFS. Photo courtesy of IFS

Institute figures suggest the casualty factor for fuel resupplies
in Afghanistan was 0.042, which is 0.042 casualties for every
fuel-related resupply convoy - or nearly one casualty for every
24 fuel resupply convoys. When you take into account the
amount of US-only fuel convoys required in Iraq in FY2007 was
5,133, the casualty count makes far from good reading.
Logistics support is the real beneficiary of electrification
Making the transition to electric may deliver strategic battlefield
advantages - reducing maintenance overhead and more
significantly providing a direct benefit to saving lives.
QinetiQ, a global organisation of scientists and engineers
at the forefront of research and commentary on the use of
electric propulsion in the defence, security, and aerospace
sectors, has closely researched the state of military
electrification. But electrification gains are far greater than ‘going
green’ - they have the potential to deliver huge logistical
advantages in both the short and long term.
Gains in secondary support will have more immediate value
Battery life rapidly becomes a limiting factor if we assess
battlefield electrification in terms of entire vehicles. In the near
term, it is much more likely we will witness point electrification
of support and secondary systems as the first military focus.
Modern operating bases consume large volumes of
electricity, often 1000s of kWh every 24 hours. This demand is
currently met almost entirely by generators fuelled with diesel,
which brings supply chain concerns around efficiency and safety
to the fore.
Take one use case from the US Army in Afghanistan, called
“Operation Dynamo.” The base installation mandated 13
generators, but several were operating well below capacity. The
Army changed to two generators and two ‘hybrid sites’ which
included a trailer with a generator, battery pack and solar panel,
to be the power source for very specific missions.
Total fuel savings for the project amounted to roughly 1,600
gallons a week and 30-man hours were saved in the same period
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Supply chain and asset management software needs to be
adaptable
So, the already complicated, multi-layered, multi-tiered, support
model across military operations and the vast portfolio of
equipment and inventory types is set to broaden further and
increase in complexity. Defence and in-service support
organisations must prepare for these eventualities in both the
short and long term. There are major advantages that come
with electrification - but for its potential to be realised today and
into the future, it requires systematic change of supply chain
and logistics processes, control of transformation through stages
of implementation and the inherent ability to handle variable
equipment types.
Flexibility and transformational agility must be intertwined
into processes - ultimately information support systems are
central to success and optimisation. Supporting a solar panel
farm in a deployed base is different from supporting the fossil
fuel generator that preceded it, even if maintenance goals are
the same. As such, it is essential that military forces depend on
enterprise asset management solutions with built-in adaptability
for new assets and logistics principles - from procurement of
the asset, all the way through to frontline maintenance and
support. The last thing anybody wants is for the electrification of
the battlefield to develop into an IS project overhead, so choose
carefully!
Electrification of support is achievable today
The success of electrification in defence will be determined by
the level of sophistication of the infrastructure supporting it. This
applies not only in terms of charging points but the multi-layered
supply chain, IS processes and equipment visibility.
While it is unlikely we will see successful full electrification
of equipment or weapon systems in the next few years due to
the progress still required in engineering and battery technology,
electrification of support will help improve operational efficiencies
vital to any modern fighting force, while reducing the need for
fossil fuel supply. Combine this with the transition to unmanned
capabilities and it’s easy to see how electrification can influence
the battlefield today and drive strategic advances as progress
GMC
continues to be made in the future.
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Working closely with the
end-user community
iDirect Government, a subsidiary of ST Engineering iDirect, offers
communications technology for voice, video and data in diverse and
challenging environments, specialising in the needs of the US Department
of Defense and civilian government. Following their recent acquisition of
Glowlink Communications Technologies in mid-2019, the company has
gained access to a slew of innovative technology that they’re keen to
capitalise upon. Karl Fuchs, Vice President of Technology, talks about
how iDirect Government plans to make the best of their investment.
Karl Fuchs, Vice President of
Technology, iDirect Government

Laurence Russell, News and Social Media Editor, Global Military Communications
GMC: iDirect Government had a strong 2019 including awards from the
Mobile Satellite Users Association and Washington Business Journal. Why
do you think you topped the competition to achieve that kind of recognition?
Karl Fuchs: Receiving the MUSA award was one of our proudest moments in
the world of transmission security (TRANSEC). We had been striving to deliver
the most robust, most secure, most user-friendly and efficient TRANSEC in the
industry for quite some time, and we were thrilled to see that hard work pay off.
I attribute that success to our approach. The way we go about not just
TRANSEC, but all of our systems, is to work very closely with our end-user
community to try to directly understand what their needs are, how they’re going
to use the system, and what’s important to them. This holds for end-users as well
as organisations like the National Security Agency (NSA) and the people
chartered with designing and maintaining safe systems.
As a result of working directly, we get a really good feel for what the industry
needs, and building the product using information from the source. This is
contrasted with another approach which we see elsewhere in which developers
build from a specification written by an insular committee. Time and time again,
this method hasn’t shown the same kind of results as our approach.
The secret behind our ingenuity comes from including people who actually

GMC
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work with satellite operators in our engineering team. These
are people with direct experience with the US military, allied
special forces and so on, who have retired for whatever reason,
and come to work with us to offer insider insights.
That field experience is absolutely vital when it comes to
building for military sectors. Not all companies delivering to
defence markets seem to understand that, but we consider it
essential to have that kind of clear first-person understanding.
That cannot be matched.
GMC: You’ve recently acquired Glowlink Communications
Technologies, gaining access to their signal excision
technology amongst other things. What are the main
advantages of this addition to iDirect Government’s
technologies?
Karl Fuchs: We’re very pleased with the signal excision
technology, also known as the Communication Signal
Interference RemoverTM (CSIR). Glowlink also brought us a
number of other highly valuable technologies including an
industry-leading geolocation solution, allowing people to locate
errant signals which cause interference anywhere on the globe.
There is also a signal monitoring system which is valuable for
people with teleports who need to keep track of many signals.
The one we are most interested in though is Communication
Signal Interference Remover (CSIR), which we’re making great
inroads within the US military. We already have a standalone
product which can work with anyone’s modems, but we’re
interested in building on that by working to integrate signal
excision into our existing 9-Series modems and defence line
cards. This was one of the most important synergies between
us and Glowlink, and the greatest value-add to our portfolio. To
combine the CSIR with our award-winning technology into a
single box results in one of the most unique offerings available
on the defence market.
GMC: We’ve spoken to providers working in milsatcom who
strongly believe a transition to private technology
developers is the way forward for military and government
supply chains. Do you agree, and if so why?
Karl Fuchs: I agree with that wholeheartedly. In fact, if you were
to look at our developments over the last 15 years, you’ll find
that this has been central to our success.
Here at iDirect Government, we accept almost no nonrecurring engineering (NRE) funding to develop solutions. That’s
an immediate benefit to the US military right there in the absence
of investment, but more widely this practice offers high value by
taking away almost all development risk from national militaries
and therefore the state, and instead putting it entirely on the
private sector.
This is still relatively unique at the moment and has only
started cropping up recently, but it’s paying dividends. The US
government has been headhunting providers for years, setting

up specs, and dropping investments into start-ups that have no
guarantee of success.
I’ve seen it many times in my career; the US government
will put resources into building something with deliberate specs,
then years down the line they’re left with a technology that isn’t
quite what they wanted, but they’ve already paid for the thing
and spent a long time waiting for it, anticipating the solution that
would tick every box, and instead getting a half measure.
We take a completely different approach. We know anti-jam
is going to be very important to the US military, which is why
we’re taking it on, but we’re looking across the industry to find
the best solution, integrating it ourselves with our own money,
and bringing it back to them without them ever having to drop a
dime, or divert manpower to orchestrating that process.
Anti-jamming is one arena we’ve done that with. TRANSEC
is another. Indeed, iDirect Government has been delivering this
way for almost as long as it’s existed, so we’re very good at it,
and we know it delivers with a unique degree of value.
GMC: What are the advantages of Commercial-off-the-Shelf
(COTS) equipment over bespoke production?
Karl Fuchs: There are several advantages here - the biggest in
the case of the US military being that the design, production
and certification cost is not borne by the government.
The majority of the engineering work we’ve done is applicable
across defence and commercial sectors, so although we get
plenty of use across defence, the heart of the business comes
from international shipping and other commercial concerns.
This means the development cost is amortized across a wide
umbrella of users, which provides a certain operational stability,
the benefits of which we can pass on to our partners and
customers.
There are certainly special things we have to do for the US
Government, TRANSEC being one, that ultimately the
government winds up funding, but they don’t formally have to
organise and pay for NRE funding. Most of the money comes
from simply buying our products.
COTS has a certain power in leveraging a marketplace. While
bespoke work has advantages, leaving it to the private sector
has plenty of upsides too, the likes of which I think allied militaries
have yet to fully appreciate.
GMC: Data experts have postulated that the future of
military information security is in the utilisation of
commercial networks to leverage private infrastructure
whilst hiding ISR data in plain sight. Is that the future?
Karl Fuchs: I have to admit I’m a little sceptical. I believe there
are times when it may be possible to hide certain bits of data in
plain sight, but having worked with organisations like NSA and
others, I understand how deeply rooted the concern for total
security is.
The drive isn’t about making it difficult for a party to see

www.globalmilitarycommunications.com | May/June 2020

issue.pmd

19

19

09/06/2020, 15:39

Global Military Communications Magazine

Photo courtesy of iDirect Government

what’s going on, but rather to make it mathematically impossible.
There’s a massive difference between ‘extremely unlikely’ and
‘not possible,’ and in my experience, security groups tend to
push toward achieving the latter, even at great cost.
Hiding in plain sight can certainly work. In terms of our own
end-users, moving ISR through commercial channels is certainly
a nice option to have, and something we know is good to make
viable, but there are plenty of vulnerabilities there.
When an aircraft goes into a commercial network, it’s being
exposed to channels that the associated company, and perhaps
even their partners, can securely access. Of course, there’s not
necessarily vital data there, but simply knowing where that asset
is, or when it’s transmitting, or anything like that is highly
significant information.
It takes an awful lot of resources to compromise a US military
institution, but far less to do so with a normal company. Whatever
cooperation military intelligence has with a commercial entity
opens a fairly vulnerable channel for other parties to exploit.
It could very well be something we see in the future, but I
firmly believe private military networks and milsatcom are going
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to continue being the bread and butter of allied defence
intelligence.
GMC: What can we expect from iDirect Government in the
near future?
Karl Fuchs: The biggest thing people are going to see in 2020
out of us will be the official introduction of our Glowlink product
portfolio.
Our engineers are hard at work integrating CSIR into our 9Series, and I expect to have a product release sometime around
the middle of the third quarter.
We’re also going to be working very hard with Glowlink’s
geolocation offering, for which we’re designing hardware, as
well as their satellite access management system (SAMS) tool,
and spectrum monitoring solution. As I said, these are all very
exciting, innovative technologies that we really believe in, so
we’re committed to helping them reach their full potential.
Ultimately iDirect Government’s 2020 will be about realising
the full potential of our Glowlink acquisition, and making that
investment bear fruit for our customers.
GMC
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The evolution of personal radios:
Modernising the backbone of
strategic communication
The world requires effective communications now more
than ever, both in terms of voice and data transmission.
While conventional hard-wired communications systems
begin to struggle in an increasingly digital world, emergent
applications are being developed to better serve individual
personnel communications, exhibiting the kind of startling
ingenuity that has been long called for in the often
traditionalist military spheres.
Laurence Russell, News and Social Editor, Global Military
Communications

The recent pandemic has seen a remarkable uptick in the
need for personal connectivity of all forms. While the most
obvious applications are in simple broadband and mobile
services, it is important to quantify the value of critical
communications. With so much of our world’s stability
compromised, the effective communication of first responders
and defence personnel has become more vital, perhaps the
most vital it has been in modern living memory.
Changing radio preferences
Historically, public safety communications have made heavy
use of private land mobile radio (LMR) networks offering pushto-talk functions, though in recent years, the case for expanding
such devices to be capable of facilitating more sophisticated
data exchange processes, such as images, videos, files, etc.
have become increasingly urgent.
This technical evolution appears to have resulted in a sharp
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drop in interest across LMR. Indeed, the United States Federal
Communications Commission (FCC) reported a new all-time low
figure for approved public safety license applications in 2019,
with only 3,042 applications filed that year, compared to the
10,602 licenses granted in 2012.
Alternative theories suggest that LMR systems are simply
so rigid that they do not require replacement, and so the market
slump has emerged as a sheer result of customer satisfaction.
There is hope for the industry in the form of support from pushto-talk-over-cellular technologies augmenting traditional LMR to
make use of existing Wi-Fi provision.
Traditionally, the world of maritime communications has been
uniquely different to the LMR, with smaller vessels using VHF
handhelds as larger craft supplied more highly powered UHF
technologies, both of which used channels often
departmentalized.
In the modern world, the hard-wired links keeping these
mobile receivers connected are being increasingly complimented
with wireless technology and Bluetooth applications, following
the same trends of land radios. This movement is motivated by
the superior speeds of land communications besides the
challenges maritime contends with, experiencing low throughput
in VHF systems, compliance concerns, and security standards
out of step with the International Maritime Organization (IMO)’s
2021 cyber security mandates.
Like many military sectors, the maritime market can be a
tenacious one, slow to adapt to non-traditional solutions. With
the pros and cons associated with a transition to wireless, it’s
only natural that suppliers have been reluctant to invest, however
new hybrid solutions are emerging to offer the best of both worlds
in the form of Bluetooth adapters for traditional radios by
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complimenting an existing PRR with a wireless headset or
microphone.
This is further streamlined through the emergence of
applications and software. The advent of Push-to-Talk over
Cellular (PoC) apps allow for smartphones and other mobile
devices to serve the same role as a personal radio, and in doing
so leverage the specialized PTT accessories associated with
them to communicate hands-free.
In a similar vein, KBV Research predicts the software defined
radio (SDR) market will reach a market size of US$34.6 billion
by 2025 rising at 9.3 percent CAGR as a result of new, innovative
applications supporting the technology.
In 2018, the sale of SDR portable communications hardware
led the defence market as trends such as pre-emptive multimode/multi-band radio sets dominated by allowing personnel
to communicate using voice and data simultaneously.
This recent uptick in hardware interest is said to have been
triggered by the convergence of analogue and digital singlechip technology, a minor revolution which led to a jump towards
weight and size reduction across the industry.
While North America claims the biggest percentage of global
market share, the Asia-Pacific region is making waves by
weighing in as the fastest growing market, in part due to
increasing insurgent and pirate activity in the region as well as
various technological advancements pioneered in South Korea.
Orion Labs developing futuristic new platform
Like so many modern technological industries, personal radios
appear to be in a state of transition from one standard to another.
While widely available wireless and digital solutions are certainly
the most obvious migration, more sophisticated technology
currently in development continues to show a plethora of
remarkable applications.
Bittium has enjoyed impressive success with the sale of its
Tactical Bittium Tough SDR Handheld models to
Puolustusvoimat, the Finnish Defence Forces, besides several
other pieces of communications hardware from its portfolio. This
cutting-edge technology ensures moment to moment situational
awareness, encompassing effective transmission of location,
image, voice, video, and sensor data to support troop
effectiveness and tactical versatility.
The use of unique SDR waveform software in Bittium’s TAC

WIN systems is well placed to lay foundations for incremental
technological upscaling as it becomes available in the years
ahead, future proofing the Finnish Defence Forces’
communications infrastructure, reinforced by Bittium’s ongoing
software development efforts.
Meanwhile, Orion Labs is developing an innovative solution
in the sphere of push-to-talk radio by experimenting with voiceactivated, and automated communication. By leveraging
smartphones, Orion’s Voice Platform provides real-time
communication and strategic automation powered by backend
AI services.
The platform currently provides translation in over 60
languages, indoor positioning services, and automated
emergency alerts for remote personnel who may become
involved in accidents which render them unable to use their
devices to call for help.
Another innovation of the software is an Alexa-style bot
system, allowing for personnel to personalise voice commands
for the system which can trigger automatic check-ins and
geofenced instructions.
Orion’s push-to-talk platform seems to juggle all of the near
future applications one might expect from science fiction, and
all of it software defined for use through a phone or tablet, only
further exaggerating the extent of effective applications.
While centred on commercial and business use cases,
Orion’s innovative project does not seem incompatible with the
needs of public safety, military, or humanitarian NGO personnel.
Innovations such as Orion’s signal the standard we might
expect from personal communications of the future, in which
voice recognition, automated translation, and incredible new
standards of safety offer us a level of communication we may
have only dreamed of before.
An increasingly connected world
It is clear that the standards of personal radio technologies are
still developing as the bar is incrementally raised by technical
innovation, and so it is difficult to pick out a clear and present
next best thing in the industry at this time. However, as has
always been the case, personal communications remain an
evergreen pillar in the midst of the information era as our
increasingly connected world continues to incredible new ways
to stay in touch at a remarkable scale.
GMC
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Wearable
technology
Wearable technology plays a not insignificant role in many
consumers lives today – from Fitbits to Apple Watches,
we all know people enthusiastic about this technology. Still
relatively new to market, the scope for the defence sector
is significant, offering up a whole host of new opportunities
for monitoring, communication, situational awareness, and
navigation, in the battlefield.
Amy Saunders, Editor, Global Military Communications
The wearable technology market is an exciting and innovative
place to be as we enter a brand-new decade. As with many new
innovations, the consumer sector has led the way in wearable
tech, with Smartwatches and augmented and virtual reality (AR
and VR) headsets making up the majority of headlines in the
wearable tech arena. We all know people with Fitbits or Apple
Watches, diligently tracking their steps, calories and heart rates,
or exploring the latest game fully immersed in a virtual world;
the popularity and investment in these still relatively early devices
is a major factor in the continued development of better, faster,
more efficient wearable technology across a wide range of
industries.
The wearables sector is growing in leaps and bounds right
now. ResearchAndMarket.com’s ‘Connected Wearables – 4th
Edition’ has forecast that shipments of connected wearables
will grow at a CAGR of 15.4 percent to 238.5 million in 2023, up
from 116.8 million in 2018. Wearable activity trackers and
connected fitness devices are the leading category as expected,
currently representing a majority of shipments. Falling prices
and enhanced capabilities will enable shipments in the segment
to reach 88.9 million units in 2023. Smartwatches have also
started to reach significant volumes, with market leader Apple
accounting for almost half of the 45.5 million devices shipped in

2018. Growing at a CAGR of 20.9 percent, the Smartwatches
segment is predicted to become the largest wearables category
with shipments of 117.7 million devices in 2023. Meanwhile,
sales of Smartglasses and head-mounted displays have also
grown rapidly, accounting for 1.5 million shipped devices in 2018,
with around 75 percent of these being AR or VR headsets for
gaming and entertainment; the remaining 25 percent were used
primarily by the military and enterprise segments. This category
is projected to reach annual shipments of 11.9 million devices
in 2023.
Regionally, ResearchAndMarkets.com reports that North
America is the largest market for connected wearables,
accounting for 44.4 million of the total shipments in 2018,
followed by Europe with 38.5 million device shipments. The AsiaPacific, meanwhile, had 26.9 million shipments in 2018. North
America is expected to remain the largest regional market in
2023, but its market share will decrease from 38 percent in 2018
to around 33 percent. Indeed, the Asia-Pacific is estimated to
account for an increasing share in 2023, accounting for 30
percent of the shipments, up from 23 percent in 2018.
As demonstrated by ResearchAndMarkets.com’s report,
military applications of wearable technology have lagged behind
the consumer market, with good reason. Any new technologies
to be used by the defence sector must be ruggedized,
lightweight, secure, power-efficient, and be able to demonstrate
pronounced advantages to the warfighter before they are brought
into use; this extra barrier has meant that wearable tech in the
battlefield is still very much in its infancy.
Wearable technology in the battlefield
In the battlefield, it’s vital that warfighters make use of every
advantage to achieve the best possible chance of mission
success, injury avoidance, and survival. Access to the best
available armour and equipment makes a huge difference to
the outcome. Today, the best armour is lightweight, tough, and
flexible, exceeding everything that has come before. In addition,
as wearable technology in the consumer market has gained
pace, battlefield armour is now being embedded with the latest
technologies to deliver secondary features such as
communications and situational awareness.
The miniaturization of computers seen over the last couple
of decades has provided ground-breaking enhancements to

Pireta has developed technology that allows electronic systems to be assembled directly onto textiles. Photo Pireta
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battlefield technology, including wearables. The modern
warfighter might be equipped with goggles, Smartwatches,
headsets, and even connected rings home to sensors for a
variety of applications. Indeed, the application of wearable
technologies in the defence sector is huge:

when vital equipment can be miniaturised and worn on the body,
as is becoming increasingly commonplace today, soldiers can
keep more equipment directly on-hand, enabling enhanced
capabilities in the field, while keeping their hands free for more
pressing tasks.

•

Predicting illness
The ability to predict whether a warfighter is becoming ill before
symptoms first present would be an invaluable tool in military
circles. The Defense Threat Reduction Agency (DTRA) is
working on just that, having developed a predictive algorithm
that knows whether a service member is falling ill up to 48 hours
before they start to show any symptoms. Anything from the
common cold to exposure to biological weapons can be
identified. DTRA has partnered with the Defense Innovation Unit
to leverage a special procurement method outside of the Federal
Acquisition Regulations to develop the algorithm hand-in-hand
with health IT company Royal Philips.
Royal Philips was able to develop a unique algorithm for the
Defense Department using 165 distinct biomarkers across
41,000 cases. The resulting Rapid Analysis of Threat Exposure
(RATE) algorithm can reportedly predict infection 48 hours before
clinical suspicion with better than 85 percent accuracy. While
85 percent may not sound immediately impressive, according
to a company release, this performance lies in between bloodbased breast and prostate cancer screening tests, and an
enzyme immunoassay based first-tier Lyme disease test.
“By coupling large-scale data, with our experience in AI and
remote patient monitoring with DTRA’s drive for innovation, we
were able to develop a highly predictive early-warning algorithm
based on non-invasively collected biomarkers,” said Joe
Frassica, Chief Medical Officer and head of research for Philips
North America. “While the RATE data is derived from acute care
settings, we believe that is adaptable to active duty personnel.”
The military now holds the intellectual property rights to the
algorithm that was created, allowing DTRA to further develop
the program to work for all service members, from the backoffice to the battlefield. Royal Philips’ solution is the first step in
that journey.
Testing the algorithm in a clinical setting first enabled
developers to monitor patient vitals before symptoms began to
show; as clinicians saw things like infections and sepsis develop
in patients, they were able to compare data prior to symptoms
showing and create an algorithm that would predict the onset of
illness 48 hours before any outward signs. The next step is to

•

•

•

Improved targeting: Today’s wearables can track targets,
account for weather, and calculate optimal flight paths for
bullets and other expendables.
Health monitoring: Biosensors installed on a soldier’s body
can provide detailed information on physical wellbeing,
including blood pressure, heart rate, breathing, hydration,
and some can even detect internal injuries.
360° battlefield awareness: AR wearables provide soldiers
with a clearer picture of their environment by combining a
virtual screen overlay featuring information from real-time
data such as ground sensors, satellite imagery, drones, and
other soldiers. Such information might include enemy troop
locations and numbers and weather conditions.
Enhanced solider-animal interactions: Military animals, be
they dogs or horses, can also be equipped with biosensors
and communications devices to enhance communications
capabilities between soldiers, animals, and commanders.

All reports point to a booming market for wearables in the
defence sector. Visiongain’s ‘Military Wearable Market Report
2019-2029: Forecasts By Type (Accelerometers, Inertial
Sensors, Pressure Sensors, Force Sensors, Motion Sensors,
Gyroscopes, Temperature Sensors, Microphones & Others), By
Application (Device Based, Clothing Based), Plus Analysis of
Leading Companies Developing Micro-Electro-Mechanical
Systems (MEMS), Smart Sensors, Smart Clothing, Head Up
Displays (HUD) and Augmented Reality (AR) Technologies’
expected the military wearable sensors market to hit US$179m
in 2019. The entity believes that smart electronic devices, located
near, on or in the body, will provide intelligent services throughout
the military industry, with features and functions such as personal
networks, sensors, C4 communications, and systems
management, major applications.
The advantages of wearables aren’t just limited to the
fantastical AR and biomonitoring-type applications detailed
above. We should also remember that, as technology has
advanced, soldiers require more and more equipment in the
field - this might include communications technology like radios
or VSAT systems, navigational or computing equipment - thus,

Knitted electrodes designed to monitor ECG remotely. Credit Nottingham Trent University’s Advanced Textiles Research
Group
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refine the model at military hospitals and clinics managed by
the Veterans Affairs Department.
The algorithm developed by Philips currently uses two data
models: One using lab results and the other only using vitals
obtained through non-invasive means, including biomarkers
such as hear t rate, saturation of oxygen levels in the
bloodstream, blood pressure and temperature. “The goal of my
portfolio is to never prick or stick or take a sample out of you,”
Edward Argenta, Science and Technology Manager for DTRA’s
Joint Science and Technology Office, told Nextgov. “If I can do
everything remotely, digitally, from monitoring you with a
wearable device that might sit on your body - like a watch-based
one or a chest strap one - that’s where the portfolio has been
focused on.”
Another 2-3 years of testing in operational environments is
expected before RATE is rolled out in the battlefield. The next
tests will be held at military hospitals and academies before
being deployed in combat. The DTRA team hopes that the
algorithm can be expanded to be forward-looking, as well,
predicting how long it will take troops to recover from an illness
and giving commanders hard data on force readiness.
Wearable fabrics
One of the major hurdles in developing next-generation wearable
technologies has been the wearables part – there are only so
many ways to attach sensors to the body (Smartwatches, ankle
monitors, etc.) before you run out of space. Several entities have
been working on the fabric itself but embedding sensors and
electronic circuits in fabrics that are both durable and wearable,
is a considerable challenge.
UK start-up Pireta is one such company working in the smart
fabrics sector. Having patented a new technology which allows
electronic systems to be assembled directly onto textiles, Pireta
states that they have enabled a new generation of ‘truly wearable’
smart garments. The free form printed circuit process, allows
electronic systems to be assembled directly onto textiles.
“Wearable technology is on the cusp of a major
transformation. Wearable products are evolving from rigid
devices – such as smartwatches and wrist bands – toward
genuinely wearable smart garments based on electronic textiles
or ‘e-textiles’,” states a Pireta press release. “Unlike existing
methods, our technology has no impact on the handle, drape,
stretch or breathability of the fabric, enabling a new generation
of truly wearable smart garments and e-textiles.”
The company’s process attaches a thin, highly durable

metallic layer at the fibre level, resulting in excellent conductivity
but with no impact on the performance of the textile. This means
that electronics can be integrated into stretchable, breathable,
washable smart garments that can be worn close to the body
with ease and comfor t, making them ‘truly wearable.’
Pireta claims that its textile tech can be applied to finished
garments or fabric on the roll, making it suitable for both niche
and mass markets, including healthcare, defence, sport, and
fashion.
In other news, Nottingham Trent University’s Advanced
Textiles Research Group (ATRG) has been granted £1.3 million
from the Engineering and Physical Sciences Research Council
(EPSRC) to advance the technology that will form the world’s
first wearable computer. The project aims to create a
manufacturing process to enable complex electronic circuitry
to be embedded into yarns on an industrial scale. The research
group will develop the process for creating electronic yarns (Eyarns) over the next three years.
“This project will allow us to take a quantum leap towards
seeing wearable E-textiles on the open market. Complex E-yarns
circuitry – which is undetectable to the wearer – will allow for
the development of wearable electronics as sophisticated as
computers,” said Professor Tilak Dias, who leads the ATRG, in
the university’s School of Art & Design. “It could literally mean
that in the future your T-Shirt or jacket could be used as a mobile
phone, with your collar being used to speak in to. But to the
naked eye, it would appear like any other item of clothing, and
none of the technology would be felt by the wearer. Embedded
into the yarn of the fabrics would be high-tech electronics which
can monitor your heart rate, your blood-oxygen levels, be used
as a communications device, and more.”
The multi-stage project will include the development of
prototype demonstrators which will be trialled and tested with
industrial partners. Aims will include the creation of a pilot
production line which works at speed and at low cost.
“E-yarns have the potential to revolutionise the textiles
industry and the industries that use textiles. They could be used
in multiple sectors, including medical, defence, aerospace,
performance sports, automotive and fashion,” said Senior
Lecturer Will Hurley, who is also a co-investigator on the project.
“Developing this technology would provide the UK with an
important competitive advantage in what we expect will become
a global market. Though there will be many more steps to take,
this project is a significant development which will play a huge
part in turning science fiction into reality.”
GMC
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Hosted payloads: On the road to
failure?
The hosted payload model offers a great many benefits to
any commercial, military or government entities who utilise
it, including significantly more affordable access to space.
While all indications over the last decade pointed to a model
ready to boom, the reality has fallen far short of
expectations.
Amy Saunders, Editor, Global Military Communications

The world of satellite is an expensive, risky, and complicated
business, more so than the casual observer might realise. Large
communications satellites operation in geostationary orbit often
run into the hundreds of millions of dollars – and that is just for
the spacecraft, long before launch, operational, insurance costs,
etc. are considered – and the risk is not negligible. While today’s
launch companies are, on the whole, reliable industry experts,
even for those with a stellar record and decades without incident,
accidents happen, delivering naught but chaos and destruction.
The timelines involved can make your head spin, with nextgeneration satellites taking years to go from the design stage to
operational and frequent launch delays, causing ever-rising
costs.
The hosted payload model, therefore, is an excellent route
to entering the space domain, while bypassing many of the costs
and some of the timescale. If a company, government, or private
entity wishes to attach an individual module on board a
commercial satellite, utilising the satellite’s power supply and
transponders but otherwise acting independently, they stand to
gain significantly over launching their own satellite. A model
utilised by military, government, commercial and scientific
research customers the world over, hosted payloads are the
(arguably) ultimate answer for those with budget constraints.
There are many pros to utilising the hosted payload model:

•
•
•
•

Cost. A single payload is far more affordable than the design,
construction, launch and operation of an entire satellite.
Speed. Hosted payloads can progress from the planning
stage to active within 30 months, a far shorter time period
than a complete satellite programme.
Flexibility. The hosted payload owner can operate their
module through the host satellite operator, or else retain
independence with a separate, dedicated system.
Resilience. A large number of hosted payloads spreads
potential government and military targets to a greater number
of locations that are harder to identify, compared with a small
number of dedicated satellites.

A damp squib?
The hosted payload model was expected to boom in popularity
in the last few years, with NSR predicting back in 2012 that the
total number of active hosted payloads would grow from 13 to
184 in 2022. The first military hosted payloads were expected
to be experimental rather than operational, with that market
driving revenues across the sector.
However, the predicted number of hosted payloads has failed
to materialise, with the model not making much progress at all
in recent years. One contributing factor is the slowdown in
geostationary satellite orders; typical order numbers have been
15-20 per year over the last couple of decades, but only seven
were ordered in 2017, and five in 2018. With fewer commercial
satellites coming online each year, opportunities for hosted
payloads have shrunk significantly. Orders have picked up since,

28

issue.pmd

although are expected to remain at 10-15 annually going
forwards, as the industry changes to accommodate more very
high throughput satellites (VHTS) and fewer traditional
geostationary satellites. The massive growth in the small satellite
area has also changed things; prices for construction and launch
have shrunk and technical capabilities have grown, meaning
that the pricing for small dedicated small satellites and hosted
payloads are now comparable.
Other factors limiting the hosted payloads model are not
unforeseen, but nevertheless seem to have hindered growth,
particularly for military hosted payloads, which were expected
to make up a major proportion of hosted payloads. Hosting fees
due to the commercial satellite are often higher than expected,
failing to meet military budget constraints. Meanwhile, military
programmes tend to be much more slow-moving than their
commercial counterpar ts, meaning that the budgeting,
contracting and construction of the hosted payload may not meet
the required timeline for integration with the host satellite. There
is also the question of orbital positioning and coverage area,
which need to meet the hosted payload owner’s requirements
precisely; this is easier said than done, as each commercial
satellite has its own very specific needs to fulfil.
One major hosted payload programme, too, has stalled in
the interim years. The US Air Force’s Hosted Payload Solutions
(HoPS) contract vehicle selected 14 companies back in 2014
to help the US Government launch military hosted payloads on
board commercial satellites. However, the five-year contract has
now expired and will not be extended, reportedly because the
payloads requiring a host satellite were axed due to budget
constraints.
Not an entire loss
That is not to say that the hosted payloads model has failed
completely and utterly. Recent years have seen several
interesting hosted payload projects announced or brought into
realisation.
In January 2019, Iridium completed its Iridium NEXT
constellation with the launch of the last cluster of satellites, which
carried 32 hosted payload sensors for the US Air Force. The
Responsive Environmental Assessment Commercially Hosted
constellation (REACH) space radiation sensors were produced
in a partnership between the US Air Force, The Aerospace
Corporation, Johns Hopkins Applied Physics Laboratory (APL),
Iridium Communications and Harris Corporation. The program,
managed by SMC’s Advanced Systems and Development
Directorate, provides an unprecedented capability to monitor
the Earth’s radiation environment in LEO. REACH represents
an innovative, low-cost, and rapid fielding of space radiation
sensing technology to provide resilient detection and
characterization of space weather hazards. The data will be
applied to looking at current and forecasted space weather
phenomena, determining the role of charged particles in upper
atmosphere chemistry, and the dynamics of the Van Allen
radiation belts. Applications of the data include monitoring the
radiation environment for aircraft at high latitudes as well as for
crewed missions in Earth orbit. This 2019 launch followed a
similar successful project in 2017, when 64 REACH sensors
were launched on earlier Iridium NEXT satellites, saving an
estimated US$230 million compared with a dedicated
constellation.
In other news, January 2019 also saw the announcement
from General Atomics Electromagnetic Systems (GA-EMS) that
the United States Air Force Space and Missile Systems Center
(SMC), on behalf of the National Oceanic and Atmospheric
Administration (NOAA), had awarded the company a HoPS
Mission Delivery Order for the Argos Advanced Data Collection
System (A-DCS). Under the Indefinite Delivery Indefinite

www.globalmilitarycommunications.com | May/June 2020

28

09/06/2020, 15:39

Global Military Communications Magazine

Quantity (IDIQ) contract, GA-EMS will launch a 110kg Orbital
Test Bed (OTB) satellite and integrate the Argos A-DCS payload,
which will be provided by the French Space Agency. The Argos
programme collects data from thousands of sensors and
transmitters located around the world for use in numerous
applications, including ocean buoy tracking, wildlife and fishery
monitoring, and maritime security, as well as non-environmental
uses.
In August 2019, it was revealed that the USA and Japan
plan to sign a new agreement to place US space situational
awareness (SSA) payloads on board Japan’s Quazi-Zenith
Satellite System (QZSS), the regional equivalent of GPS. The
four QZSS satellites providing positioning, navigation, and timing
(PNT) signals to users in Asia; one satellite is in geostationary
orbit and three are in highly elliptical orbits. The deal would see
the expansion of the US Space Surveillance Network (SSN) by
providing observation data on satellites and space debris in a
region now under-covered by US radar and telescopes. Under
the planned agreement, the payloads would be launched in 2023
as Japan replaces its current constellation.
In February 2020, Maxar Technologies revealed that it will
integrate and fly NASA’s Tropospheric Emissions: Monitoring
of Pollution (TEMPO) instrument on board Intelsat 40e, Intelsat’s
next-generation Epic satellite destined for geostationary orbit.
NASA relied on the HoPS contract vehicle to solicit proposals
for satellite integration, launch services and ground operations.
The TEMPO hosted payload will be the first space-based
instrument to provide hourly monitoring of major air pollutants
during the daytime across the North American continent at high

spatial resolution. TEMPO is a UV-visible spectrometer that will
observe Earth from a vantage point about 22,000 miles above
Earth’s equator. It will detect pollutants by measuring sunlight
reflected and scattered from Earth’s surface and atmosphere.
The resulting data from TEMPO will be used to enhance air
quality forecasts, enabling more effective early public warning
of pollution incidents. The launch is expected in 2022.

An uncertain future
Despite the slow uptake, the hosted payload model has a lot to
give. For military clients, hosted payloads offer fantastic space
situational awareness (SSA) and intelligence, surveillance, and
reconnaissance (ISR) capabilities without the huge expense of
launching and operating a dedicated satellite system. Meanwhile,
governments with hosted payloads on board commercial
satellites stand to gain with data collection, Earth observation,
debris monitoring, climate change mapping, traditional fixed and
mobile communications, disaster response applications, etc. In
the wider space segment, hosted payloads are also excellent
for research and development and scientific technology
demonstration programmes.
Government and military spokespeople have reported that
many remain suspicious of the motivations for commercial
satellite operators which offer hosted payload opportunities. The
pros and cons can be discussed endlessly, and it is true that
both sides hold merit, however, reluctance to change is the single
biggest factor holding back the hosted payload model and all
GMC
that it offers.

An artist’s impression of TEMPO on Maxar’s 1300-class satellite platform. Photo courtesy of Maxar
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Chess Dynamics launches new HD camera to
meet complex surveillance challenges
Chess Dynamics, leading British surveillance, tracking and gunfire control specialist, today announces the launch of the
PiranhaLR800 HD Camera. The high definition camera offers enhanced image clarity and target detection accuracy for complex
surveillance operations, particularly those across exposed coastal and border environments.
With significantly upgraded performance to meet customer demands, the PiranhaLR800 will be part of the standard offering
across the Chess Hawkeye (Land) and Sigma (Security) ranges, and will be available for use by armies, navies, and commercial
customers concerned with enhanced military and surveillance operations.
Graham Beall, Chess Group CEO commented: “Rapidly evolving threats, including those posed by unmanned maritime, land,
and air vehicles, present complex surveillance challenges. As such, we have noticed an increased customer demand for enhanced
imaging definition across 24-hour surveillance operations, particularly within large, exposed areas at sea or on land.
“The PiranhaLR800 HD Camera has been developed in direct response to this demand. The higher definition of the camera
delivers a significant operational advantage, providing forces with a far more precise view of a target, and where required, the
ability to respond accordingly with greater accuracy. With the capability to integrate within an existing technology setup, or as part
of a complete new system, the PiranhaLR800 provides a flexible and agile solution for defence and security organisations”, Beall
continued.
Increased accuracy through image clarity at longer ranges
Featuring an 40x optical zoom in full colour, the PiranhaLR800 HD Camera offers exceptional daylight imaging, which enables
target detection activities to identify and classify objects in far greater detail and across a larger area. It also performs well in low
light and poor weather conditions.
With a focal length of 20mm-800mm, the minimum object distance from the front lens ranges from 10 metres to infinity (focal
length 20-400mm), and 20 metres to infinity (focal length 401-800mm). This is alongside a day/night selection, which can be in
either auto or manual mode, enhancing imaging definition across 24-hour surveillance operations.
Designed to withstand the toughest of operating conditions
Heaters and a heated window have been integrated to offer an operational temperature range of -32°C to +49°C, as well as being
able to withstand 95% relative humidity at +40°C in salt laden environments.
Facilitating all-weather activities, the cameras are also able to withstand heavy rainfall of up to 100mm per hour and can be
fitted with water spray and wiper modules to ensure continued image clarity.
Meeting demands for land and security applications
The PiranhaLR800 HD camera has been developed to specifically meet customer demands for enhanced imaging definition
across 24-hour surveillance operations.
Integrated with the Chess Hawkeye range, focused upon land-based settings and supporting precise reconnaissance,
surveillance, and targeting, the PiranhaLR800 HD camera will increase accuracy through image clarity at longer ranges.
Across the Chess Sigma range, the new HD camera will enhance the provision of access to complete, accurate and precise
information and advanced long-range real-time video and still images 24/7.
The PiranhaLR800 HD camera can be integrated within existing surveillance and tracking systems as part of a performance
upgrade. Chess will also continue to produce and support standard definition cameras across land and security applications. GMC
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