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Editor’s View....

Climate change and global warming
Amy Saunders

Editor

“The goal of GRACE-FO
is to address global
transformation by
monitoring changes in
the distribution of the....”



Here in the UK, we’ve had a blisteringly hot (by UK standards) early summer – according to reports, we’re close to the hottest ever June on
record. Of course, every time there’s unseasonable weather (who would expect it to be in the mid 20 degrees Celsius in midsummer in the
UK?!), people come crawling out of the woodwork to bemoan climate change and global warming.

Climate change is, of course, a very real concern. Average global temperatures have risen by around 1 degree Celsius since 1880,
which many attribute to human influence, namely the massive increase in greenhouse gas emis-
sions such as carbon dioxide, methane and nitrous oxide. During the 21st Century, global tem-
peratures are expected to rise by a further 0.3 to 4.8 degree Celsius, depending on your climate
model of choice.

When we talk about climate change or global warming, many people automatically think of
warmer summers, or, on the UK, less wet summers. But global warming is actually expected to
increase rainfall, and temperatures will not rise uniformly. In addition, we’ll be faced with increas-
ing incidences of freak weather events such as violent storms, hurricanes, and more drastic
monsoon seasons, as well as rising sea levels, desertification, ocean acidification, and droughts.

One of the most effective ways of monitoring and modelling climate change is via Earth
observation satellites. Indeed, statistical modelling can provide some great answers as to what
we can expect in the future given different variables. That’s why the NASA/German Research
Centre for geosciences Gravity Recovery and Climate Experiment Follow-On Mission (GRACE-FO), which recently entered orbit to con-
tinue the work of the legacy GRACE spacecraft duo, is so critical.

The goal of GRACE-FO is to address global transformation by monitoring changes in the distribution of the Earth’s mass, particularly
water. The two new GRACE-FO satellites feature one JPL Microwave Ranging Instrument each with transceiver assembly components built
by SSL, which measure micron level changes in the distance between the satellites, which are caused by small variations in the gravita-
tional field resulting from mass variations on Earth. The satellites will also demonstrate an experimental Laser Ranging Interferometer that
should cut down the noise and more accurately assess the separation changes between the two spacecraft. Impressive stuff!

By measuring variations in gravity over Earth’s surface and producing a new map of Earth’s gravity field every 30 days, GRACE-FO will
bring clarity to how the planet’s mass distribution changes from month to month, which is primarily due to water moving from one place on
Earth to another. With these precise measurements of water migration, the mission provides a global perspective on transformations in
groundwater storage and loss for use in water management, especially in the largest ground water reservoirs that are relied upon by much
of the world’s population for reliable and predictable water resources.

As climate change continues, water management will become increasingly key to survival. Let’s hope that projects like GRACE-FO
continue to gain the support and funding they deserve.
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Cobham SATCOM was created in
2012 under Cobham plc following the
acquisition of Thrane & Thrane, and
today provides dependable commu-
nications and Internet access any-
where in the world, with terminals
operating on land, at sea, or in the
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developments.
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....News & Analysis

ConnecTechAsia successful in bridging the digital
divide for governments, cities and enterprises with
showcase of latest tech and trends
ConnecTechAsia, the inaugural mega technology event
comprising BroadcastAsia, CommunicAsia and the new
NXTAsia wrapped up at the end of June after an exciting
three days of exhibitions and a summit covering the latest
innovations in cloud, blockchain, AI, VR/AR, IoT, robotics,
5G, IP broadcasting, OTT and smart cities, among others.

Under the new brand, ConnecTechAsia this year drew
close to 40,000 attendees from 96 countries/regions, and
1,800 exhibitors from 52 countries/regions. Emerging
technologies and digital disruption were hot topics, amid
the convergence of the Telecoms, Media and Technology
(TMT) industries in an evolving business landscape.

“We are pleased to hold the first edition of
ConnecTechAsia, which has a renewed format for a more
immersive experience with insightful sessions and
displays for our attendees that reflect the latest industry
trends and technologies that are impacting governments,
cities and businesses. We hope that the many
partnerships and friendships forged will serve as a
foundation for an even more diverse ecosystem and
empower Asia as it evolves digitally,” said Victor Wong,
Event Director for ConnecTechAsia, UBM.

Gateway to Asia – a fast growing, digital powerhouse
 The Asia-Pacific region today accounts for 44 percent
of global GDP1 and its shift towards digital is powering
the region towards a new era of economic growth and
redefining the region’s social landscape.

Echoing this, Paul Marriott, Senior Vice President of
Digital Core Solutions, SAP and ConnecTechAsia
Summit speaker said, “Asia is an exciting region with its
rapid digitalisation and growth. Enabling enterprises in
their journey towards digital evolution to be at the frontier
of their respective industries is a core focus for us at
SAP. ConnecTechAsia has been a great platform for us
to build key relationships with governments and global
businesses to foster greater collaboration and
innovation.”

Using ConnecTechAsia as a gateway to the region,
the exhibition saw several Asian launches. PepperStack
Global, with the support of the Victorian Government of
Australia, launched their new NeatStreets Around Me
and Micro-compensation feature-sets into the Southeast
Asian markets, which allow the public to serve as “human
sensors” and report on safety-related matters using their
mobile devices, enhancing the uptime and efficiency of
public utilities.

 Forsway, a Swedish technology provider, announced
the launch of the new Odin F-50 hybrid satellite router to
the Asian market, which combines mobile networks with
satellites to enable operators to provide highly affordable
broadband internet to consumers in regions lacking
reliable internet access.

 AsiaSat, a leading satellite operator in Asia, also
announced its collaboration with KBZ to provide OTT
satellite video service in Myanmar, enabling audiences
across the country to enjoy video content and TV
programmes wherever they are, be it in rural areas or
while on-the-go on trains or planes.

The inaugural Thailand Connect seminar, co-
organised with Thailand’s Digital Economy Promotion
Agency (depa), saw the announcement of five core
themes that are a focal point for the Thai government
namely big data, digital manpower, cybersecurity,
income inequality gap, and digital transformation 4.0,
which will enable businesses for digital transformation
in its next stage of economic growth.

 “There is a pressing need for businesses and the
workforce to transform themselves digitally, in order to
keep our competitive edge here in a fast evolving region.
Thailand presents huge opportunities for investors with
our rapidly expanding economy and skilled workforce,”
said Mr. Teeranun Srihong, Chairman of the Board of
Commissioners, Digital Economy Promotion Agency
(depa). “Over the next five years we are embarking on
new initiatives such as the development of 500,000
skilled digital professionals and the Digital Park Thailand,
a new economic zone to drive digital business innovation
and investment with global digital players.”

 The need to cater to a growing, digital audience are
also pushing the boundaries of “live” production for
broadcasters. Charles Sevior, Chief Technology Officer,
Unstructured Data Solutions, Dell EMC, exhibitor and
Summit speaker, highlighted the need for traditional
broadcasters to evolve in a transforming media
landscape and be agile, shifting beyond traditional single
use solutions towards virtualised, flexible IP-based
solutions.

 LiveU showcased its LiveU Matrix for the first time
in Asia, its next generation platform for live contribution
over IP, enabling broadcasters to view, manage and
distribute live content quickly and efficiently.

 London-based Kino-mo showcased its new
HYPERVSN solution, a hi-tech retail display that
generates holographic 3D visuals of products that are
true to life and appear to float in the air. Kino-mo also
signed four agreements that were witnessed by trade
representatives from the British Embassy, including one
with Profoto Digital Services to provide HYPERVSN
solutions for events in Singapore.

 “In an era where mobile devices are drawing
attention from outdoor advertising, brands need to
innovate further to engage the digital consumer in an
impactful way. We look forward to working with our
partners to maximise their brand exposure in Asia,
whose fast growing economies are driving growing
demand for consumer goods,” said Vadzim Tsitou, Kino-
mo Partner in Asia.

Showcasing Singapore’s innovation – from smart
cities to smart apparel
ST Engineering and SP Group announced Singapore’s
first pay-per-use IoT as-a-service platform trial, which
will enable organisations to move into the IoT space and
bring their services faster and closer to their customers
without costly investment on infrastructure, connectivity
and data analytics.

 Potential applications include building smart, green
buildings to public safety systems, transport, and public
amenities such as street lighting, energy and water
resource management.
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 Returning for the third year, OTSAW Digital unveiled
the production version of its outdoor OR-3 autonomous
robot, which leverages on AI, 3D mapping and self-driving
technologies to patrol the streets and augment security
patrols. OR-3 is set to undergo trials with government
agencies in the coming months in Singapore.

 KaHa, an end-to-end smart wearable technology
company, unveiled its range of smart body and wellness-
monitoring apparel that leverages on smart sensors and
IoT to monitor one’s heart rate, VO2 Max and ECG via a
smart phone application, offering possibilities for
applications such as athlete training and sectors such
as construction and the military.

 “IoT is revolutionising our world and today it is at the
favourable intersection of affordability and availability, thus
driving innovation. KaHa’s smart apparel range is the first
to seamlessly integrate such sensors invisibly within a
comfortable, washable fabric and allow people to realise
their fitness and health goals through real-time monitoring
of their vital stats,” said Pawan Gandhi, Founder & CEO
of KaHa and Summit speaker. ConnecTechAsia will return
for its 2019 edition from 18-20 June at Marina Bay Sands
and Suntec Singapore.

mu Space makes history for Asia with successful
Blue Origin flight
Aerospace company Blue Origin has successfully
launched the New Shepard space vehicle, with its first
Asian payload on-board. The six-kilogram payload, sent
by satellite and space company mu Space Corp, contains
experiments from several universities and space agencies
in Thailand.

“We’re happy to launch our first payload on New
Shepard,” said CEO and founder James Yenbamroong,
adding that “it marks the first flight of a payload from Asia
on a reusable space flight.”

In an earlier announcement by mu Space, the
company revealed they included in its payload a bleeding
prevention device, a carbon nanotube and a vacuum-
sealed food product. These experiments and items came
from their project partners Queen Sirikit National Institute
of Child Health, Chulalongkorn University, Geo-
Informatics and Space Technology Development Agency
(GISTDA), King Mongkut’s Institute of Technology
Ladkrabang, and National Astronomical Research
Institute of Thailand (NARIT).

mu Space, for their part, had sent textile materials
that they plan to use on the space suit and apparels they
will soon develop. The company also sent a jersey of the
national football team to symbolize the affinity of Thais
with World Cup and the successful rescue of the 13-
member football team trapped in a cave in Thailand.

James congratulated the entire mu Space team and
project partners in Thailand who collectively gathered
experiments and items for the microgravity flight, saying:
“We’re going beyond gravity. We have this big ambition
to achieve the space dreams of the Thai people.”

The payload flew on-board Blue Origin’s New Shepard
space vehicle. The New Shepard vertical take-off and
vertical landing vehicle is capable of carrying hundreds
of pounds of payloads per flight and will ultimately carry
six astronauts to altitudes beyond 100 kilometres, the

internationally-recognized boundary of space.
“Congratulations to mu Space on becoming the first

payload from Asia to fly on New Shepard.  We are
honored by the trust you place in Blue Origin to carry
your visions to space,” said Blue Origin Vice President,
Clay Mowry.

Intelsat joins the Seamless Air Alliance
Intelsat has joined the Seamless Air Alliance, a
consortium dedicated to the development and promotion
of standards to facilitate a better, more seamless, inflight
connectivity experience for passengers.

The standards would eliminate the immense costs
and hurdles commonly associated with acquisition,
installation, and operation of data access infrastructure
by streamlining system integration and certification,
providing open specifications for interoperability. More
importantly, it would empower mobile operators to extend
their services into airline cabins and airline passengers
to board any flight on any airline anywhere in the world
and use their own devices to automatically connect to
the Internet, with no complicated login process and no
paywall to scramble over.

“When boarding a plane for business or leisure,
passengers want fast and easy access to high-quality,
reliable broadband connectivity,” said Mark Rasmussen,
Vice President and General Manager, Mobility. “That is
why Intelsat continues to build a strong ecosystem of
partners that will leverage 3GPP standards to create a
seamless, global broadband infrastructure that offers
airlines and passengers a consistent, uninterrupted
experience. By joining the Seamless Air Alliance, Intelsat
continues to take a leading role in shaping a global
network that leverages different technologies and
constellations. As the exclusive channel partner for
OneWeb’s mobility applications, Intelsat looks forward
to collaborating with OneWeb, existing partners such as
Gogo and other network operators, to develop the
standards needed to provide a seamless operational and
passenger experience in the skies.”

With satellite serving as the primary means to
connecting aircraft, Intelsat will contribute in the
integration of geostationary and low-Earth orbit satellite
solutions into the hybrid network and help define
standards, test equipment and develop service packages
focused on the aeronautical market.

“We are very pleased to have Intelsat join and
contribute its breadth of experience to creating a better
passenger experience for airline customers everywhere,"
said Jack Mandala, Chief Executive Officer of the
Seamless Air Alliance. "Over the next 90 days our Working
Groups will develop and draft deliverables that will shape
the future of in-flight connectivity, and having Intelsat
participate in that process is incredibly valuable."





To submit news or articles for consideration by the
Satellite Evolution Group, please contact Dr Amy
Saunders:

               amy.saunders@dsairpublications.com
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Integrating the cloud into teleport
services
As the worlds of teleport operations and cloud services collide, Keith Frost, Media and Data
Networks Director for Satellite & Media at Arqiva, discusses the forces driving increased demand
for cloud capabilities, the requirements for cloud provision and the competitive advantages to
gain within the satellite sector.

Image courtesy of Arqiva (iStock)

Teleports have always been in the business of creating
and managing capacity – of networks, of transmission
systems, of analogue and digital processing – for shared use
by their customers. At the same time, the global cloud services
market of shared storage, processing and applications is
expected to reach US$555 billion by 2020, growing at an
annual rate of 17.6 percent.

As these two worlds collide, cloud services are on the
verge of becoming a staple in modern teleport operations –
whether for providing owned cloud infrastructure or
incorporating third party offerings into existing stacks.

But what’s driving demand for cloud capabilities within
the teleport sector, what are the provisional requirements,
and what are broadcasters set to gain from integrating such
services into their businesses?

Driving demand
Within today’s teleport industry, there is a clear and pressing
demand to solve a host of existing customer challenges and
simplify an increasingly complex broadcast environment.

Audiences are watching (and demanding) content
anytime, anywhere and on any device. Meanwhile, advanced
analytics are shedding more light than ever before on
consumer interests and viewing habits, revealing a multitude

of preferences that broadcasters must pander to in order to
gain and retain eyeballs.

Add to this the increasing pressure to monetise content
– be it across regions, audiences or platforms – as well as
the new age battle between legacy broadcasters and

Keith Frost, Media and
Data Networks Director
for Satellite & Media at
Arqiva
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emerging market disrupters, and the long line of hurdles
facing the industry becomes starkly apparent.

As they seek solutions to these challenges, broadcasters
are calling for increasing agility and flexibility – both
commercially and operationally – in order to clear their path
to success. Virtualised capabilities, such as public and private
cloud services, offer one solve – presenting cost-effective
solutions to help broadcasters monetise content and reduce
the cost of delivery.

Cloud considerations
Whether hosted privately or provisioned publicly via a third
party (i.e. Amazon Web Services), there are a variety of
technical, financial and operational requirements and
considerations that broadcasters must take into account

before they can realise the benefits of virtualised services.

Technical talk
Technically speaking, one of the biggest (and arguably most
topical) considerations is around security. Processing video
in the cloud opens both the platform and the content to
increased vulnerability. Without adequate security measures,
third parties could use your distribution chain to interrupt your
content, inject their own into your feed, or pirate your content
– all of which are costly scenarios given your investment and
the impact any would have on your ability to monetise that
content.

Effective service orchestration is another important
technical consideration. Establishing an orchestration that
enables you to create (and replicate) workflows quickly and

arqiva.pmd 22/07/2018, 21:157
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accurately will set your service up for repeated success.
Additionally, service quality and reliability must be a

priority. The traditional broadcast industry has grown up with
a set of incredibly reliable standards. Audiences have (rightly)
come to expect zero downtime and a consistently high-quality
viewing experience. As the industry moves traditional services
(currently delivered via bespoke hardware) to the cloud, this
brings a number of challenges associated with operating in
an environment alongside a host of non-broadcast services.

Network capacity is no longer solely dedicated to your
workflow, and the risk of losing sight of information (i.e. picture
bits) or having your stream deprioritised increases – in turn
affecting the feed quality and viewer experience. To avoid
such eventualities and maintain service excellence, standards
such as Forward Error Correction (FEC) – that ensure missing
information can be identified and auto-completed – are a must
for any broadcaster moving its teleport services to the cloud.

Operational impact
From an operational perspective, the most cr it ical
considerations pertain to the skills required for success. In
order to work effectively streams must bring together
traditional ‘hard’ broadcast engineering skills with the newer
‘soft’ IT and application skills required to manage cloud
environments. This typically necessitates either obtaining new
staff or up-skilling existing employees.

Ensuring you have the right processes in place to manage
the integration of cloud services into your existing stack (or
as standalone) and handle bandwidth requirements are
additional factors to consider.

Financial flexibility
Financially, the most important cloud considerations revolve
around changing business models. To date, the traditional
broadcast model has run on fixed contracts of 3-5 years,
typically involving costly reengineering and up-front outlays,
and with a distinct lack of flexibility to change workflows
throughout the course of the deal.

The shift to common compute power in the cloud means
broadcasters now have the flexibility to amend workflows,
manipulate content in different ways, and drive real value via
effectively monetised content. Without steep initial outlays,
broadcasters can afford to buy and change their approach
as they go – and new business models are emerging as a
result, offering greater agility and flexibility via short-term
contracts, or even pay-as-you-go (PAYG) options.

That said, it’s important to be aware of the cost
implications of the cloud environments on offer. When working
within a public cloud domain, for example, you only pay for
what you use, whereas in a private environment (i.e. using a
third-party data centre) the costs are continuous. The third
option is developing your own in-house cloud environment
(i.e. building and running an on-site data centre) offering
greater control – but the return on investment (ROI) is only
justifiable if you have continually high capacity and demand
for process, storage and compute power.

Competitive advantage
Regardless of whether cloud and virtualised services are
provided publicly, privately or in-house, there are significant
benefits to gain for teleport operators who do so successfully:

1. Faster communication – Moving infrastructure to all IP
interconnectivity means you establish a common

communication standard across your entire workflow,
making it easier to link processes together. By using
software to create workflows rather than having to
reconfigure hardware, you’re able to communicate much
faster and automate key functions for continual gain.

2. Automated workflows – Delivery automation and
orchestration across appliance and cloud platform means
you don’t need a large team of engineers to build new
services (as is required in the traditional hardware-based
broadcast domain). Once you’ve created one workflow,
you can quickly, easily and automatically amend or create
a new via a template approach – the whole chain works
much better together.

3. Flex and scale – Moving beyond co-location
infrastructure to IT services takes away the challenges
associated with the traditional, bespoke broadcast kit (i.e.
hardware costs/configuration and rigidity). Instead,
transitioning your supply chain to become applications-
based using common IT infrastructure allows for a much
more flexible approach and delivers all the cost benefits
and economies of scale that you’d expect.

4. Adaptability – Re-programmability of workflows ensures
the continued service flexibility and agility that
broadcasters are seeking in order to keep up with the
ever-changing market needs outlined at the beginning of
this article. In the software domain, it’s much easier to re-
programme in code new functionalities, test and apply
into live workflows than ever before.

Conclusion
While considerations seem numerous, there is notable
competitive advantage to be gained by those to get it right.
Being both a teleport and an ‘Internet-ready’ cloud provider
is set to bring the best of both worlds together for the future
of teleport services – blending the targeted benefits of cloud,
and one-to-many capabilities of satellite into a unified
proposition for the market.

arqiva.pmd 22/07/2018, 21:158
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....Q&A Cobham SATCOM

Performance and reliability
Cobham SATCOM was created in 2012 under Cobham plc following the acquisition of Thrane &
Thrane, and today provides dependable communications and Internet access anywhere in the
world, with terminals operating on land, at sea, or in the air. Its SAILOR and Sea Tel brand
products are well-known throughout the industry for their reliance and outstanding performance.
Here, Amy Saunders speaks with Stephan Jorgensen, Regional Director APAC at Cobham
SATCOM, to find out more about the company’s latest developments.
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Question: Cobham SATCOM has
come a long way in the last few years;
what can you tell us about its market
presence and capabilities today?
Stephan Jorgensen: Cobham
SATCOM has continually set the
benchmark for terminal performance
and reliability in the maritime satcoms
space that other manufacturers follow.
Today, we offer a diverse portfolio of
antenna systems engineered
specifically for use at sea that provide
the connectivity mariners increasingly
rely upon across a variety of satellite
networks and different frequencies.

Our long background in maritime
has furnished our team of 300 R&D
engineers with an appreciation of what
shipboard terminals have to endure and
a deeper understanding of how the
industry and our customers operate. In

recent times, this has led to solutions
that not only blaze a trail in radio
frequency (RF) performance, but are
also easier to deploy and maintain.

Question: The mobility market is
expected to be one of the biggest
growth engines in the next few years.
What are your expectations for the
maritime sector, and how will
Cobham SATCOM capitalise on that
growth?
Stephan Jorgensen: The industry is
going through a period of profound
change as a sector-wide digital
transformation takes hold. There is
tremendous pressure within the
commercial fleet to find new ways of
shaving costs and improving efficiency.
Attached to this, there is a strong belief
that data analysis will form part of the

answer to achieving those targets and
remaining nimble in a highly competitive
marketplace.

Demand for access connectivity
among crew continues to grow, but so
has provision. As this year’s
Futurenautics’ Crew Connectivity report
points out, in absolute terms the number
of seafarers who can now use the
Internet at sea has increased by over
half a million since the last survey, and
those who can access it for free has
increased by over 200,000. Three of
every five seafarers now have access
to crew communications services
always or most of the time. More than
nine out of ten reported that the level of
onboard connectivity had a strong or
very strong influence on who they
worked for.

This trend is evidenced in some of

cobham.pmd 22/07/2018, 21:1510
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Stephan Jorgensen, Regional Director APAC at Cobham SATCOM

our recent contracts. For instance,
Singaporean-Chinese shipowner and
operator Winning International Group
deployed SAILOR 900 VSAT antenna
systems across its fleet of 30 bulk
carriers, which transport bauxite and
other raw materials from Indonesia to
China. The decision to provide high-
speed always-on Ku-band connectivity
was driven by a desire to improve crew
welfare and with a view to exploring new
opportunities for optimising vessel
operation. Since bulk operators are
often painted as technology ‘last-
adopters,’ this project really
demonstrates how far the industry has
advanced.

The situation in the offshore oil and
gas sector is more complicated.
Projects are driven by the prevailing oil
price. Below a certain threshold, the
economics of investing in deep-sea
exploration do not work. That said,
barrel prices have remained steady in
recent months and there appears to be
increased activity in the sector.

The concept of the Digital Oil Field
cer tainly dr ives interest from the
segment. In times of high oil prices, the
focus was getting oil to market faster.
Now, the focus is on getting the focus
shifts to getting there cheaper. This
requirement incentivizes the energy
sector to view the entire supply chain
from a holistic perspective, where cost
optimization at every possible stage is
essential to maintaining a competitive
edge. There can be no doubt in the
central role played by connectivity in
that regard.

One part of the maritime industry
which keeps on giving is the passenger
and cruise sector. Whether checking in
on social media to pass the time on

short-haul ferry crossings or posting
photos and updating friends during a
tropical cruise, people want Internet
access. After a shaky start, the big
cruise lines have cottoned on to this and
really upped the quality of connectivity
offered to passengers. It is a major
differentiator and especially important
one for attracting a younger
demographic to holiday on the ocean.

Question: The satellite sector is in a
major state of change right now as
new space and ground technologies
change the entire arena. Which are
the biggest trends you’re observing
right now, and how will Cobham
SATCOM respond?
Stephan Jorgensen: I think future
historians will look back at the 2010s
and describe it as the decade that saw
high throughput take-off, literally and
figuratively. We’ve seen an
unprecedented level of investment and
renewal of constellations by the major
satellite operators. Service-providers
and resellers have revamped their
offerings and made the – sometimes
painful – transition from selling data by
the megabyte to providing a utility style
service based on agreed uptime and
performance metrics.

This story has been repeated – and
is still unfolding – in the maritime sector.
Inmarsat has launched Fleet Xpress,
the maritime offering in Global Xpress,
which it no doubt hopes will repeat the
success of FleetBroadband. Elsewhere,
Intelsat has reinvented traditional
maritime Ku-band services with the
introduction of its EpicNG network.
Cobham SATCOM worked closely with
both satellite operators in developing
high performance terminals to extract

the best from both systems.
While not in HTS territory, Iridium’s

constellation renewal program is almost
complete. In the maritime context,
Iridium NEXT can act as a standalone
service for ships with minimal data
requirements, and remains a good fit
for industrial M2M or IoT services. It is
also interesting as a back-up channel
to improve resilience on vessels where
data has become mission-critical.
Notably, Iridium approached us to build
antenna terminals for the new service
in an effort to scrub the slate clean in
fixing the reliability issues that plagued
the terminals in the past.

There are, of course, proposed new
constellations from SpaceX, OneWeb
and other big names from around
Silicon Valley, although these are not
aimed directly at the maritime
community as most will lack inter-
satellite links, leaving them of no use
outside the reach of land infrastructure.
It remains to be seen whether any of
these go beyond the drawing board or,
if they do reach orbit, are commercially
sustainable. As any industry veteran will
tell you, the history of satellite is littered
with the remnants of skyward dreams
that never left the Earth. In most cases,
the hurdle was related to user terminal
technology, which has come a long way
in the past five years. We are actively
engaged with numerous partners on
this topic right now.

Question: In March 2018, Cobham
SATCOM launched its Sea Tel 9711
Triband maritime antenna system,
enabled by ViaSat. What can you tell
us about the system and the benefits
it brings to maritime vessels?
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Stephan Jorgensen: Firstly, it is the
world’s first and only 2.4m maritime
stabilized antenna capable of delivering
full 2.4m gain performance across any
C, Ku, or Ka-band network to maximize
high-speed, high-quality broadband
connectivity for high-demand
customers. RF technology from our
collaboration partner Viasat enables the
system to potentially operate on any Ka-
band satellite network in any orbit. Of
course, there is a lot of certification work
to be done with each network operator
as well as the issue that some require
proprietary RF components, but this
solution does offer the ability to stop
thinking about Ku vs. Ka and just simply
say Kx. Going forward with so many new
satellites, that becomes a strategic
capability for any business.

The cruise industry leads the way
in harnessing IP connectivity for
business gains. They’ve shown that
maritime Internet doesn’t have to differ
from land-based services. Some ships
today are achieving speeds well over
1Gbps for operational, crew and guest
use. Others have increased their
average bandwidth by as much as 2,000
percent.

Connectivity on cruise ships has

moved beyond enabling passengers to
email, post photos and make phone
calls. These operators are investing
heavily in digitalisation, IoT and
analytics to glean new insights on
customer behaviour and preferences in
order to deliver a personalised
experience. This is a common trend
across the hospitality industry, but the
Sea Tel 9711 Triband system enables it
to happen in the middle of the ocean
too.

Question: What other recent
innovations has Cobham SATCOM
launched in the past year and how
has the market responded to these?
Stephan Jorgensen: We launched the
SAILOR 600 VSAT Ku to meet the
growing demand for high-speed
maritime broadband on a wider range
of vessel types and size, as the sector
shifts into the digital age. As one of the
lightest, most compact Ku-band
antennas ever developed, it was
designed to open up a level of Ku-band
connectivity typically associated with
1m class antennas to smaller vessels
and thus a larger proportion of the world
fleet.

It is compatible with and can easily

roam between traditional wide beam
satell ites and HTS constellations
utilising spot beams, such as Intelsat’s
EpicNG. Constructed from lightweight
carbon fibre composites and aluminium,
the SAILOR 600 VSAT Ku can be
installed without the need for a crane in
port. It can be configured for dual
antenna installations out-of-the-box and
features a range of advanced
diagnostics and automatic event
reporting to help plan maintenance and
ensure service reliability.

As hinted above, we unveiled our
first terminal, the SAILOR 4300, to
function with Ir idium NEXT. We
designed it to get the most from
Ir idium’s second generation
constellation, which is now nearing
completion. The Cer tus services
provided over the LEO satellites will
guarantee high bandwidth connectivity
as a primary channel or as back-up
channel as par t of multi-band
communication networks.

On the subject of L-band, we have
also delivered our 50,000th SAILOR
FleetBroadband terminal. Launched in
parallel with Inmarsat’s then game-
changing L-band maritime satcom
service in 2007, SAILOR Fleet
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Broadband has played a major role in
enabling safety and efficiency
improvements on board merchant ship
and fishing vessels, and we expect
further acceleration in the latter given
the increased demands for traceability
and documentation required in the
fisheries industry.

Question: In terms of product testing,
Cobham SATCOM has some unique
facilities. What are these and what
benefits do they ensure for
shipowners/operators?
Stephan Jorgensen: We take a very
empirical, hands-on approach to
product development, backed up by
rigorous testing in the field. In
developing the SAILOR 900 VSAT, for
example, we fitted sensors on vessels
operating in the rough North Sea and
other areas and gathered data on the
conditions our antennas have to
tolerate. The resulting data on vessel
motion was crucial for developing a high
performance, robust antenna system
capable of withstanding whatever the
natural elements could throw at it.
People underestimate the stress placed
on electronic and mechanical systems
at sea, which are expected to run at 100
percent peak performance, day in day
out.

The data was eventually fed into
Cobham’s Advanced Dynamics
Simulator (ADS) testing and
development facil ity in Lyngby,
Denmark. Similar to a flight simulator for
pilots, the ADS is a computer-controlled
platform that can be moved in any axes
thanks to six electro-hydraulic pistons.
It gives us the ability to run tests for
extended periods, which wouldn’t be
possible on a ship. It is not unusual to
subject a new antenna design to several
thousand hours of physical testing. In
addition to the motion tests, antennas
are assessed for their resilience to
vibration, extreme temperatures, salt
corrosion, and dampness.

It might seem excessive, but this
attention to detail is what allows us to
deliver the high levels of reliability that
end-users have not only come to expect,
but increasingly depend on. It also
boosts performance, which is a function
of pointing accuracy. The time we spend
testing our products in the lab and in
manufacturing quality control reduces
the time spent on antenna installation.
Moreover, it means our end-users
spend less time troubleshooting or
finding workarounds to unnecessary
failures.

Question: What are your expect-
ations for the next 12 months, and
how will Cobham SATCOM strive to
advance?
Stephan Jorgensen: Shipping
operators don’t install Cobham
SATCOM solutions on board their ships
out of excitement for the hardware or a
fascination with satellite constellations.
It’s there to perform a function –
typically, to send operational data to and
from shore – and the quieter it gets on
with that job, the better. However,
installations have historically demanded
considerable attention to ensure they
work as they should. So, our R&D
effor ts in recent years have been
channelled into simplifying the
installation process, reducing the
maintenance burden and, generally,
ensuring ease of use.

This has paid off in a number of
innovations and improvements in the

design, quality and performance of our
terminals. Going forward, we will
continue in this direction by closely
studying feedback from end-users and
applying this insight to drive further
streamlining and enhancements, whilst
working closely with satellite operators
to ensure we continue to deliver on
reliability and performance. Vessel
operators and even satellite network
operators looking to expand market
share in the maritime space must be
able to shift their focus and resource
allocation from hardware management
to application development and value
creation.

We intend to enable that shift by
simply eliminating the complexity of
hardware installation and management.
The goal is to transform the maritime
satcoms experience into the invisible,
hands-free utility we all take for granted
each day. 
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....Q&A Comtech EF Data

Targeting high end applications
Comtech EF Data Corporation, a subsidiary company of Comtech Telecommunications
Corporation, is a world-leading supplier of satellite bandwidth efficiency and link optimisation. Its
satellite communications infrastructure includes the Heights Networking Platform, Advanced
VSAT solutions, modems, RAN and WAN optimisation, network and bandwidth management, and
RF products. Amy Saunders met with Louis Dubin, Senior Vice President, Product Management
and Marketing for Comtech EF Data, to discuss the ins and outs of the satcom sector.
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Question: Can you provide a brief
overview of Comtech EF Data’s
position in the satellite communi-
cations market?
Louis Dubin: Comtech EF Data is
specifically focused on ground-based
technologies and solutions for the
wireless community. We also deliver
services to support that equipment.
While we do talk quite a bit about our
services, they are not competitive with
our customers who provide services to
the end user; our services keep our
equipment up and running, help
customers configure our products, and
let them reconfigure equipment if they
add new sites, services or customers.
We’re not going to provide Internet
connectivity to the end user!

All the products we bring to the table
enhance the user experience for

wireless over satellite or wireless over
microwave. We work with both providers
and satell ite operators, although
sometimes they are one and the same.

Question: In January 2018 it was
announced that Comtech EF Data
was awarded a massive equipment
order from Telesat to support its
connectivity solutions in Canada’s
Far North. What can you tell us about
the order, and how will it improve
services delivered over the Telstar 19
VANTAGE satellite?
Louis Dubin: Telesat, a leading global
satellite operator, will utilize our CDM-
760 Advanced High-Speed Trunking
and Broadcast Modem and the FX
Series WAN Optimization by our
subsidiary, Memotec, to support its
multi-Gigabit enhanced connectivity

solutions for remote communities in
Canada’s Far North. The CDM-760
Advanced High-Speed Trunking and
Broadcast Modem was designed to be
the most efficient, highest throughput,
point-to-point trunking and broadcast
modem available. It offers users the
most advanced combination of space
segment saving capabilities while
minimizing overhead. Building on
Memotec’s long experience of voice and
data optimization in mobile networks,
the FX Series delivers superior IP
packet optimization and traffic shaping
capabilities.

Telesat will combine the
performance of powerful Ka-band, high
throughput satellite (HTS) spot beams
aboard its new Telstar 19 VANTAGE
satellite, scheduled to launch mid-2018,
with our CDM-760 Advanced High-
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Q&A Comtech EF Data....

Louis Dubin, Senior Vice President,
Product Management and Marketing for
Comtech EF Data

Speed Trunking and Broadcast Modem
and FX Series. Through this
combination of the latest space and
ground technologies, Telesat will deliver
carrier services for government, mobile
and Internet trunking with unrivalled
speeds and efficiencies to communities
in the Nunavut territory of Northern
Canada. These remote communities will
benefit from satellite-based connectivity
with an initial service launch of over 14
Gbps. One satellite link will approach 4
Gbps aggregate speed using CDM-760
Advanced High-Speed Trunking and
Broadcast Modems.

Regarding the deal with Telesat,
we’ve launched three new products that
will really benefit Canada’s Far North.

We’ve released a brand new high-
speed version of our CDM-760 modem.
This new release essentially doubles
the throughput with 720Mb each way –
that’s 1.4Gb of capacity on a single
modem. That’s especially useful in the
Northern territories of Canada, where
there are pockets of 1,000-2,000 people
living in villages on maybe 2-10Mbps
of data for the entire community. Now,
these peoples’ lives are changing in a
very positive way. They’ll have higher
speeds than some people in well-
populated cities!

In some Canadian territories there
is a requirement for even more
throughput than what a single 1.4Gbps
modem can provide, so Comtech
developed an automatic load balancer,
our HX product. The solution allows us
to set-up multiple circuits on different
transponders that can be stitched
together and act like a very large super
circuit. To the user, it looks like they’re
getting a 5Gb link, even though it’s
actually many smaller links aggregated
together. The HX product enables a
company like Telesat to aggregate
multiple transponders or what may have
been considered useless fragments of
nearly full transponders to get the total
capacity that is required to meet the
customer’s demand.

Another product we are delivering
for this service is the FX WAN
optimisation device, which ensures that
if there is congestion, the important
content can be sent over the satellite,
and the less important data can be
dropped. Someone browsing the web,
for example, could be bumped by a
school that’s trying to present an online
classroom. The difference between
other WAN optimization products and
ours is that our FX communicates with
the modem in a dynamic and intelligent
way. If the modem is changing capacity
because of bad weather, the WAN
optimization device can minimize low
value traffic traversing the link to
perfectly match the capacity of the
modem. When conditions improve, the
FX WAN optimizer will open up and
push higher levels of traffic according
to the customer’s desired rules for
additional capacity.

The modem, the FX and the HX are
all in sync to provide the users with the
best overall experience.

Question: We understand you’ve got
some other fantastic new products
available too?
Louis Dubin: We’ve launched quite a
few new products recently in addition
to those I’ve already mentioned,
including two new Heights Remote
Gateway products that are targeting

specific customers in the VSAT
community.

We now offer outdoor versions of
our Heights Remote Gateways, which
give clients the ability to install and
commission VSAT terminals without the
need for outdoor shelters, air
conditioning, etc. – they can simply
mount the outdoor rated units wherever
they want, eliminating a significant
amount of power consumption, as well
as cost reduction and simplification of
installation. Many of our customers tell
us that the number one cost for VSAT
systems isn’t the satellite capacity, it’s
the fuel needed to run the ground
station generators. If we can make an
outdoor unit that doesn’t require a
shelter, air conditioning, etc. then we
can enable more sites and more users
on our platform.

The second product I want to talk
about is the H-Plus Heights Remote
Gateway, which is a new lower cost-
point VSAT system; it has lower
throughput figures than our H-Pro does,
so the H-Plus is a mid-tier product. Of
particular note is that clients can utilise
the H-Plus in a point-to-point
environment. Historically, clients had to
decide if they wanted to start with a
simple SCPC network and then replace
the equipment if they wanted to grow
into a networked platform. With the H-
Plus, we’re giving users the ability to buy
a single product that will act like an
SCPC modem until they grow large
enough to transition to our Heights
networking platform. They can
maximize their CapEx spend by using
the same hardware and simply
switching software to make the
transition rather than replacing product!
Another benefit of the H-Plus is the
ability to offer or add a plug-in single
board computer (SBC). This allows for
a significant amount of user expansion
in processing power. As an example, if
the customer needed to add processing
intensive software that would optimize
LTE traffic, they can simply install the
required software on the SBC. The
optional SBC will allow organic software
solutions and 3rd par ty software
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solutions to be easily implemented onto
the H-Plus platform.

Question: The Comtech EF Data
Heights Networking Platform is
certainly proving popular, with
Intelsat and SES Networks both
jumping on board. Can you tell us a
bit more about the benefits delivered
by the platform and how they
compare with alternative products?
Louis Dubin: There are a lot of
platforms out there. The reason why
people are using our platform is that
we’re targeting the mid to high-end
clients and applications. We’re not
targeting the 20,000 site ATM networks
or gas station networks.

To target the clients we serve, such
as the high capacity maritime, mobility
and large-scale enterprise, we are
pushing 10, 20, 200+ Mbps from a VSAT
terminal. Processing power and
efficiency become very important. The
way we handle packets, packet load,
optimization, hitless switching etc. is
important. We have a significant number
of high-end features our customers
demand that probably are not needed
for a SCADA or ATM network. At
Comtech EF Data, we’re targeting high-
end users who are pushing the limits of
what a VSAT can do; that’s where we
want to play.

Question: In recent years we’ve seen
a huge level of technological
advancement, with high throughput
satellites (HTS) making a major
impact across the sector. What’s your
assessment of today’s satellite
market, and Comtech EF Data’s
future within it?
Louis Dubin: HTS is an opportunity, a
complex environment, and, in some
cases, exhibits signs of cannibalism.
That’s how I’d define it!

HTS manufacturers and service
providers are bringing more capacity
online than ever before; we’re going to
be able to compete with fibre,
microwave, terrestrial infrastructure,

that’s the opportunity.
However, HTS can be an

extraordinarily complex environment
and this requires collaboration. In initial
HTS launches, we saw litt le
coordination with the ground segment,
and when the satellites went up, we
found ourselves and the HTS providers
scrambling to piece together complex
hardware solutions; the rules for the
network topology had greatly changed
and I don’t think the impact on the
ground was fully appreciated. The
ground segment companies and HTS
providers recognize the need for better
coordination today. HTS providers are
approaching us with long-term satellite
roadmaps and topologies. We are
working closer than ever before and this
is really a requirement. Long gone are
the days of build it and the ground
segment will follow.

Advanced planning and discovery is
the new norm. HTS comes in all shapes
and sizes - it’s very complex, and this
complexity is bringing us together in
ways not needed before.

What do I mean by cannibalism?
There’s so much capacity, combined
with video services moving into OTT
over land lines or 4G/LTE. FSS fill rates

and video renewals are showing signs
of slowing and there are struggles
backfilling that capacity; things could get
tough. It’s not just one operator eating
another’s market share, in some cases
they’re eroding their own services.

HTS brings huge opportunities, but
there are also some concerns.

Question: It’s been a pretty good year
so far for Comtech EF Data – How
are things looking for the rest of the
year?
Louis Dubin: Comtech has seen
significant opportunity and growth in our
networking platform portfolios in the
mobility sector, as well as in our mobile
network operators sector. Our high-
speed trunking solutions are changing
the way operators and end users think
about what is possible over satellite. We
are successfully landing new business
and more importantly, we are retaining
the business as seen by strong follow-
on orders.

Fur thermore, our Government
Solutions have seen strong demand,
which has been followed by strategically
impor tant orders for military and
defence solutions. We are in a good
place with much to come. 
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....Q&A mu Space Corp

Targeting Southeast Asia and
beyond
mu Space Corp was established in August 2017 to deliver reliable satellite-based broadband,
mobile and broadcasting solutions for telcos and businesses in Thailand. The company plans to
expand its reach throughout the Asia-Pacific in the coming years with the launch of a low latency,
high throughput satellite (HTS) in GEO. Amy Saunders spoke with James Yenbamroong, CEO
and founder at mu Space Corp to find out more about this ambitious fledgling company.

mu Space founder James Yenbaroong (center) with Blue Origin founder Jeff Bezos (2nd from left)

Question: Can you provide a brief
overview of mu Space Corp’s
capabilities and market presence?
James Yenbamroong: mu Space Corp
was formed in June 2017. We plan to
offer three different services to people
- satellite communications, digital park,
and space tourism.

The company currently delivers
reliable satellite-based broadband for
telcos and businesses in Thailand. We
also support the Thai government in its
nationwide digital transformation efforts
by bringing connectivity to rural areas
and making Smar t cities more
sustainable.

In the coming years, we plan to
expand our business across Asia-
Pacific and Africa. In 2020, the company

will launch into space a high throughput
and low latency geostationary orbit
(GEO) satellite aboard Blue Origin’s
space vehicle New Glenn. Moreover, we
plan to lead the provision of commercial
space travel in Asia-Pacific.

Question: Let’s talk a little more
about your plans for this GEO
satellites. Can you tell us how you
decided to fly with Blue Origin?
James Yenbamroong: In June 2018,
we officially released the Request for
Proposal (RFP) to satell ite
manufacturers, so we can’t reveal yet
the name of the successful bidder.
We’re building a low latency, high
throughput satellite on a geostationary
orbit (GEO) location at 50.5-degree

East orbital slot. It is expected to provide
satellite communication services across
Asia-Pacific and will have a lifespan of
at least 15 years.

We chose Blue Origin because we
believe in their vision. Also, the space
technology they’re developing is top
notch, and will help improve the quality
of life of people. We also like Blue
Origin’s concept of a reusable rocket. It
is a major breakthrough in space
technology. We expect that with this
system, launching a satellite would be
cheaper in the future.

Question: The NewSpace sector is
booming right now; investment is
heavy, and the possibilities are
almost endless. What’s your
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James Yenbamroong, CEO and founder at mu Space Corp

assessment of the NewSpace
revolution?
James Yenbamroong: NewSpace is
going to be a big industry. It was
predicted that the global space industry
will be worth US$2.7 trillion in the next
30 years. From our perspective, we will
tap into this opportunity by launching

our own satellite. Aside from that, space
tourism is another business we’re
planning to provide within the 2020s.

Currently, Blue Origin, Space X and
Virgin Galactic are leading space
tourism. However, none of them is
based in Asia. That’s why we decided
to go with this business; I want mu

Space to be the first in Asia. And having
our head office in Thailand is just perfect
for this business because the country
is a famous tourism destination
worldwide.

Question: Earlier this year, it was
announced that in cooperation with
SES Networks and Hughes, mu
Space Corp would provide broad
band access to rural Thailand. What
can you tell us about the agreement,
and how will it help bridge the digital
divide?
James Yenbamroong: In Thailand, the
local government has a project to
connect remote villages to broadband.
The project is worth US$449 million and
will connect nearly 4,000 remote
villages to broadband. Many of these
villages are so remote that they’re just
beyond the reach of digital
infrastructures. So, a communication
satellite is an ideal solution to provide
these villages and the people with
broadband, which is essential to rural
and social development.

Our communication satellite will be
launched in 2020. Since the satellite
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launch is happening two years from
now, we’re temporarily leasing
bandwidth capacity using SES’ satellite
to deliver broadband. With Hughes, we
install their user terminals at the location
of end users.

Question: You’ve also announced a
partnership with True Digital Park for
the operation of a satellite and space

technology lab. What can you tell us
about the lab, and what do you hope
to achieve with it?
James Yenbamroong: True Digital Park
will start operations in 2018. We will set
up a laboratory there to develop and test
products that we will use in our future
space projects.

It will also serve as a venue to
showcase our work to the public to help

them understand satellite and space
technology, and its relevance to daily
life.

Space technology, for many people,
is a hard-to-understand topic. We want
to change that; we want to change
people’s perception and show space is
a fun topic. To promote better public
understanding about space, we’ll
showcase our work and the products
we’ll develop to the public on our lab at
True Digital Park. These products could
include space suits and other advanced
gadgets.

Question: What’s on the horizon for
mu Space Corp for the rest of 2018
and beyond?
James Yenbamroong: This year, we’re
looking at expanding to five other
Southeast Asian countries, namely
Cambodia, Laos, Malaysia, Myanmar
and Vietnam. We’re also planning to set
up an office in the US. These
expansions could increase our head
count to 50 by year-end.

We target to join the space race with
the launch of our own satellite in 2020.
Aside from that, we will focus not only
with satellite communications, but also
extending our business to other space-
related activities, like space tourism,
within the next decade. 
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Small Data – The next Big Data
Data data data. We just can’t seem to get enough. We live in a world where there are literally
billions of sensors spread across the globe and throughout LEO, MEO and GEO, watching and
monitoring as far as possible. Ominous as it sounds, some of that data is used everyday to
improve lives; to better understand atmospheric conditions, predict weather, analyse traffic
patterns, or forecast healthcare concerns. In today’s increasingly-digital world, data is impossible
to ignore.

Photo courtesy of Pexels

Data is a funny thing. We use it every day, whether we
know it or not. We might observe that, for example, walking
down a particular high street, the number of visible homeless
people has risen enormously over the last five years; we might
observe that the local bakery has always run out of our
preferred loaf of bread before noon on a weekday; or we
might deduce that road traffic is always quieter on a particular
route on Fridays. All these examples of data can deliver us to
certain actionable or non-actionable conclusions.

In today’s digital era, data is constantly being measured,
collected, reported and (hopefully) analysed. That data
includes everything from scientific research, crime rates,
unemployment rates, banking transactions, climate change,
water levels, social media interactions, online shopping
purchases, phone calls, text messages; some have even gone
so far as to speculate whether something actually exists if it
cannot be measured.

With data and the right analysis, businesses can make
huge profits from streamlining their products and marketing,
governments can (in theory) increase efficiency and take
steps to increase their effectiveness, and healthcare providers
can anticipate changes in demand ahead of time.

Data has become big business in and of itself; sales of
data analytics tools are expected to hit US$187 billion in 2019.
Facebook recently found itself in hot water over data privacy
concerns, while the General Data Protection Regulation
(GDPR) came into full effect on 25 May, much to the dismay
of marketing outlets and email inboxes everywhere.

Big Data – Is bigger better?
We’ve been hearing about Big Data for many years now. It
seemed to enter the collective consciousness around the start
of this decade. While most of us in technical fields will be
familiar with the term, to many, it carries no more meaning
than other business jargon like Blue Sky Thinking.

According to a 2016 definition: ‘Big Data represents the
information assets characterized by such a high volume,
velocity and variety to require specific technology and
analytical methods for its transformation into value.’
Essentially, Big Data is data too big for most commonly-used
software tools to capture, manage and process within a
reasonable time period. So, just how big is Big Data? That
seems to be a moving goalpost, having grown from a few
dozen terabytes in 2012 to many exabytes today.
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Where does Big Data come from? This colossal amount
of both structured and unstructured data stems from business
transactions, machine-to-machine (M2M) and Internet of
Things (IoT) interactions, social media functions, satellite
Earth observations, etc. The analysis and actionable
applications of this Big Data are as diverse as predictive
manufacturing in the automotive industry, delivering
personalised medicine and prescriptive analytics,
streamlining the collection and distribution of Information
Technology (IT), or increasing productivity and innovation in
commercial organisations and governmental entities.

Big Data is, to many, imperative to making business
decisions. However, Big Data is not universally well-utilised
or even supported or trusted. Big isn’t always better, after all,
and we’re now often hearing that Big Data has become too
big; there’s too much of it, and it’s simply not possibly to
usefully process all the data we’re now collecting. Instead,
that data which was mean to help, is actually hindering.
Indeed, it takes more than just the right tool to analyse the
quantities of data we’re seeing now – many businesses lack
the knowledge base to conduct a meaningful analysis and
are becoming bogged down.

The Small Data revolution
Where Big Data is all about machines finding correlations,
Small Data is about humans, and for identifying causation.
Small Data is simply data small enough for human
comprehension; in both volume and format, it is accessible,
informative and actionable.

Allen Bonde, former Vice President of Innovation at
Actuate (now part of OpenText), uses the following definition:
“Small data connects people with timely, meaningful insights
(derived from Big Data and/or local sources), organised and
packaged – often visually – to be accessible, understandable,
and actionable for everyday tasks.”

The simplicity of Small Data compared with Big Data
means that businesses can utilise more tangible data sets
faster by pinpointing exactly what they’re looking for, making
analysis more facile, without the need of state-of-the-art
equipment. Small Data helps business and individuals make

sense of the digital world, in a meaningful way. Hong Kong’s
Cathay Pacific airline, for example, reportedly uses Small
Data to anticipate the type of alcohol First Class passengers
are likely to order.

In many ways, Small Data is what data used to be. But
it’s also more than that. In 2018, we’re in the very heart of the
digital era; data has changed as much as we have. Examples
of modern consumer-application-based Small Data include
tracking energy usage in the home, monitoring sleep cycles
via an app, analysing eating habits with a Smartphone, etc.
In a learning setting, Small Data allows instructors to monitor
how a class of students reacts to certain material, which
particular topics students are engaged with, or which topics
students choose to skip. In a store setting, a proprietor could
analyse which items sell well and which don’t, which items
see most store returns, and where problems may lie in the
business. Notably, while Small Data can be collected directly
through sensors or transaction monitoring, it can also be
produced through the correct processing of Big Data, using
compartmentalisation analytical tools.
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Martin Lindstrom, author of ‘Small Data: The Tiny Clues
that Uncover Huge Trends,’ believes that Small Data explains
the ‘why’ behind what Big Data reveals. In a conversation
with Knowledge@Wharton (University of Pennsylvania),
Lindstrom states that: “…if you take the top 100 biggest
innovations of our time, perhaps around 60 to 65 percent are
really based on Small Data. It’s everything from Snapchat,
which was basically discovered by coincidence, to even the
Post-It note.” He makes the point that Big Data is all about
analysing the past, “but it has nothing to do with the future.
Small Data, which I define as seemingly insignificant
observations you identify in consumers’ homes, is everything
from how you place your shoes to how you hang your
paintings.”

But what does this all have to do with space?
A good question. Small Data is set to revolutionize everything
from the consumer experience, learning and shopping,
through to wild animal migratory patterns and long-term sea
bed erosion. But, of course, Small Data and Big Data come
hand-in-hand – some might believe that they’re in competition,
but it could also be argued that they’re entirely complementary. 

The space sector is intrinsically linked with both Big Data
and Small Data. Communications satellites enabling global
high-speed connectivity are absolutely critical for transmitting
a significant amount of Big Data between locations across
the globe. Low Earth orbit (LEO) satellite constellations,
designed to support IoT and M2M applications, meanwhile,
will also support Big Data transfers.

Further, Earth observation satellites are already proving
invaluable in tracking everything from weather patterns,
climate change, natural phenomenon such as volcanoes,
earthquakes, wildfire, etc. We’ve even reported on satellites
being utilised to track certain types of endangered seals
across oceans; with this data, researchers have started to
piece together not only the hows and whats, but also the
whys – Small Data in a nutshell.

It’s clear that data and the connectivity supporting that
data is one of the biggest global growth engines for the
aerospace sector. Indeed, according to NSR’s ‘Big Data Via
Satellite’ report, satellite Big Data will play a transformational
role in adding value to the entire ecosystem of satellite
services. Satellite, in any orbit, be it GEO, MEO or LEO, plays
an undeniably fundamental role in today’s data revolution.
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Delving deeper into in-orbit satellite
servicing
Orbital ATK, a pioneering NewSpace company in many ways, has made heavy investments to
deliver in-orbit satellite servicing capabilities in the next couple of years. Its subsidiary company,
SpaceLogistics LLC, is developing the Mission Extension Vehicle (MEV) as we speak, in order to
deliver life extension services that are flexible, scalable, capital-efficient and low-risk. Amy
Saunders visited the state-of-the-art Rendezvous, Proximity Operations and Docking (RPOD)
facility at Orbital ATK’s headquarters just outside of Washington D.C to learn more about the
program.

MRV MEP. Photo courtesy of Orbital ATK

The satellite business is an expensive game to be in; from
design, manufacturing, insurance, launch and operations,
bringing a satellite to orbit can easily cost hundreds of millions
of dollars. And yet, they only last around 15 years until the
onboard fuel is depleted; the satellite can no longer maintain
its orbital position, even though the critical components could
operate for another 10-15 years. Orbital ATK and its
SpaceLogistics subsidiary have found the right solution, at
the right time.

A mission extension vehicle
We’ve all heard that SpaceLogistics plans to provide
cooperative in-orbit satellite life extension and manoeuvring
services to GEO satellite operators using its Mission
Extension Vehicle (MEV).

It will enable satellite operators to significantly extend

satellite mission life, activate new markets, drive asset value
and protect their franchises. According to SpaceLogistics,
its life extension services are flexible, scalable, capital-
efficient and low-risk.

SpaceLogistics isn’t the only entity investing in satellite
life extension services, but it is unique in its approach. “Our
MEV is doing what I call ‘docked life extension.’ It does both
the orbit control, the propulsion, as well as attitude control,
and stays docked for the entire duration,” said Joe Anderson,
Vice President of Business Development and Operations for
Space Logistics, LLC. “One of our competitors is taking the
refuelling approach; they’ll be docked for a short time, they’ll
do surgery on the spacecraft to refuel, and then they’ll leave.
That’s the difference.”

The two approaches have very different risk profiles. “Our
risk profile is very low, but we’re there for a long period of
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time, while their’s is very high risk, I would say, but for a shorter
duration,” explained Anderson.

SpaceLogistics’ MEV docks with customers’ existing
satellites to provide the propulsion and attitude control needed
to extend their lifetimes. Based on a modified GEOStar 3 bus,
the MEV will safely dock with about 80 percent of geo-
synchronous satellites in orbit today using two key features
on the client spacecraft: “We can service any GEO satellite
which has a liquid apogee engine and a launch adaptor ring.
About 80 percent of all GEO satellites in orbit today have
those features,” confirmed Anderson. Most of the 20 percent
of satellites that aren’t compatible with the MEV were placed
directly into GEO, so while they have launch adaptor rings,
they don’t have a liquid apogee engine.

The MEV has three different types of sensors that it uses
for the rendezvous and docking with the client satellite: Visible,
infrared, and LIDAR. “The MEV will use these sensors to guide
itself as it approaches the client satellite, the MEV will
circumnavigate it a few times as it spirals in closer. The images
from these sensors will also be transmitted to the ground
where operators will monitor and control the rendezvous
sequence.” explained Anderson.

The MEV utilises a simple mechanical docking system
that attaches to existing features on the client satellite,
creating a firm connection between the MEV and the client
satellite. During the final stage of rendezvous, it approaches
the client satellite in stages, pausing at 80m, 20m and 1m
away from the client satellite for further instructions from the
control centre. “At the 1m waypoint, when everything is ready,
and we’re coordinated with the client, we begin the docking.
The client will first send a command to their satellite to disable
their attitude control, and, moments later, we send the docking
command and our capture mechanism enters the liquid
apogee engine, fingers deploy inside the nozzle creating a
soft capture, and then the mechanism is retracted pulling the
two vehicles together causing three stanchions on the MEV,
which are like large feet, to press up against the launch
adaptor ring. The push-pull tension between the stanchions
and the capture mechanism creates the firm connection
between the two vehicles.  That’s our docking mechanism,”
explained Anderson.

How automated is the process? “The operation of the MEV
is very similar to the operation of any GEO satellite. The
rendezvous and docking operations will last around a week,
and the real heavy activity, when we’re nearby and about to
do the docking, that takes a matter of hours,” said Anderson.
“During that process, there will be a few more people in the
control centre to manage it, but the satellite is semi-
autonomous; the ground will send commands to go to a
certain location, and the satellite will manoeuvre itself to that
location using the sensors. Once it’s there, it’ll wait for the
ground to tell it where to go next, or to move onto the next
step. The ground always has the ability to intervene, to tell it
to move to a safe location or do some other type of activity,
but otherwise, it’ll proceed on its own,” he commented.

Once docked, the MEV will take over the attitude and orbit
maintenance of the combined vehicle stack to meet the
pointing and station keeping needs of the customer. When
the customer no longer requires the service, the MEV will
undock and move away to begin service for the next customer.

Capital deferment
In-orbit satellite servicing has been on the cards for many
years, but it’s only now that it’s becoming a reality. The

potential applications span all GEO satellite operators: “We’re
a commercial business, targeting the operators or anyone
who needs our service, including  government satellites,” said
Anderson.

SpaceLogistics’ MEVs have a 15-year design life and
sufficient fuel to enable well in excess of 15 years of station
kept life while docked with a typical 2000kg geosynchronous
satellite. The rendezvous, proximity and docking systems of
the MEV allow for numerous dockings and undockings during
the life of the MEV.

Commenting on his expectations of typical contract
durations, Anderson said: “I think shorter-term contracts are
more likely; our business expects five-year or so life extension
contracts.” He continued: “The typical concept is that a satellite
is designed for 15 years, and usually it has fuel for 16 years,
but a lot of the satellites being de-orbited today are healthy;
they’re just out of fuel. Those that have lasted longer with
enough fuel have operated satellites for much longer, some
20-25 years. The electronics and other components can
survive and work just fine. Our estimate is that the average
operator would want to extend the satellite from its 16th year
to its 21st year, but we’re open to doing it as long as the satellite
is healthy.”

The business case is all about capital deferment. “To buy
a replacement satellite, depending on the size and complexity
of the communications payload, that replacement satellite
could cost anywhere from US$150 to US$400 million,” said
Anderson. “Now, the operator can lease a service from us to
extend their life for a reasonable cost and shift that huge
US$150 to US$400 million cost to five years in the future;
there’s a lot of value in that. If you consider the interest
payments alone they would make on that cost over five years,
that’s quite a big value.”

So far, Intelsat has placed two orders for satellite life
extension services from Orbital ATK. MEV-1 will be launched
later in 2018 to service the Intelsat-901 satellite in GEO for

Joe Anderson, Vice President of Business Development and
Operations for Space Logistics, LLC.
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five years: “After we launch our vehicle, it’ll take us several
months to get out to GEO, and as we’re doing that orbital
raise, Intelsat will raise the orbit of its satellite to rendezvous
together out at the graveyard orbit,” explained Anderson.
“Their communications payload will be off during the process.
We’ll then move the satellite into its next orbital position, back
down in GEO.”

After the five-year contract is complete, MEV-1 will move
the Intelsat satellite back to the graveyard orbit and detach
before moving on to its next client satellite. MEV-2, meanwhile,
will perform the same service for another Intelsat satellite,
with services kicking off in the first quarter of 2020. Anderson
confirmed that SpaceLogistics is not yet marketing the years
following the initial five for either MEV-1 or MEV-2.

There’s more to the MEV’s capabilit ies than
straightforward life extension services as well: “Approximately
every year and a half, there’s a launch that doesn’t meet its
objectives, and a satellite is delivered into a non-optimal orbit,”
said Anderson. “Normally, they can get out to GEO using
their own fuel, but then they have no fuel left for operations.
Our recommendation is that those satellites use their own
fuel to get to GEO, and then they use our life extension
services to get the full lifetime out of their satellite.” While
SpaceLogistics could launch and rescue those satellites from
where they’re dropped into orbit, that would be an inefficient
approach.

The MEV can do life extension in GEO, but it can also
retrieve a satellite that’s in an inclined orbit, and bring it back
to geostationary orbit. “That requires extra fuel, and that’s
why we have additional fuel beyond the 15 years,” explained
Anderson. “There are actually two propulsion systems on
board the MEV; the primary electric propulsion system runs
on Xenon for station keeping; there’s also a hydrazine
chemical propulsion system, which is used for the rendezvous
and docking, when six degrees of freedom is needed to stay

in full control and avoid collisions. Hydrazine pro- pulsion
systems provide a more robust control authority.”

Moving beyond MEV
In March 2018, Orbital ATK announced the next step in its in-
orbit satellite servicing plans: A new robotic servicing system
that provides additional options for customers to enhance
the value of their satellites.

The new system consists of two products, Mission Robotic
Vehicles (MRVs) and Mission Extension Pods (MEPs), which
will provide customers with more flexibility to extend the life
and effect repairs to satellites in-orbit. The MEP is an external
propulsion module that attaches to and provides up to five
years of orbital life extension for aging satellites which are
running low on fuel but are otherwise healthy. ”It’s another
way to do the life extension for the client, although the MEP
does not do attitude control,” added Anderson.

While the primary application of the MRV is to transport
and install MEPs or other payloads on customer satellites, it
will also offer space robotic capabilities for in-orbit repairs
and similar functions. “We think each MRV will probably have
10-12 MEPs, although we’re still working on that. Each MEP
will be almost identical, and they’ll be launched with either a
C-band or Ku-band telemetry and command system,” said
Anderson. “Once all the MEPs are deployed, we’re left with
an MRV with all the capabilities of an MEV. In the absence of
further clients, I could either park the MRV over the Pacific
where there are no satellites, or we could let the MRV drift
until we do get another customer.”

One of the new features of the MRV is the ability it brings
to capture those remaining 20 percent of satellites for
servicing that can’t be targeted by the MEV, utilizing the
robotic arms. That will give SpaceLogistics a truly all-
encompassing in-orbit servicing capability. “The MRV is
essentially an MEV with a robotic payload added to the front.
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It can do everything the MEV can do and more,” said
Anderson.

So why has this new MRV/MEP service been launched
now? “Now is always a good time to introduce good products
that customers will buy,” stated Anderson. “One of the reasons
we called this company ‘SpaceLogistics’ instead of ‘GEO Life
Extension’ is because we intend to do more than just GEO
life extension. We have a technology roadmap for introducing
new capabilities over time, so we’re starting with this ‘keep it
simple approach’ of docked life extension. We really felt that
to do the initial satellite servicing, we needed to demonstrate
the fundamentals first. We intend to incrementally add
capabilities beyond that,” he said. “It’s too risky and expensive
for us as an industry to take big leaps in those technologies.
Our customers are very risk-averse, they have a lot of revenue
relying on those satell ites. In-orbit experience and
demonstrations are very important to them.”

“Our objective for the MRV is to launch at the end of 2021,”
stated Anderson.

A world of opportunities
There have been multiple reports about the future of in-orbit
satellite servicing, and SpaceLogistics’ ultimate plan for a
fleet of vehicles that can service almost any in-orbit need.

“As time goes on, I believe we will end up with a fleet of a
variety of servicing vehicles. Our business model is to grow
a complete fleet of servicing vehicles. Of course, it all depends
on how the market develops,” said Anderson. “Right now, we’re
building MEV-2, and our next vehicle will be the MRV with
the MEPs, that’ll be our third vehicle in orbit. We also have
opportunities we’re pursuing for additional MEVs.”

In the future, SpaceLogistics has considered the

possibility of creating customized MEVs for specific clients.
“We’re looking at developing systems to augment GEO
communication satellites, so the propulsion module is the
first step in augmenting satellites in orbit. We are also looking
at ways to design our new satellites to include interfaces that
would allow easy augmentation: So, instead of trying to do
refuelling surgery on a spacecraft, or remove a component
and put a new component in, such as a momentum wheel, a
new communications system, or a new battery, we can simply
replace any of those functionalities through this one interface.

“Through this one interface, you could replace any failed
item in orbit. That’s our idea for making satellites more
serviceable in the future.” He added: “There are always going
to be some elements that we can’t fix through this interface;
a transponder within the communications payload, for
example, that may be more difficult to fix.”

SpaceLogistics is also working on a significant contract
with NASA, namely Commercial Infrastructure for Robotic
Assembly and Services (CIRAS), “for in-orbit assembly of
large space structures.

The contract we have right now is for the ground
demonstration of those technologies, which is going to
happen this year,” said Anderson. “NASA is expected to issue
a proposal very shortly for phase 2 of that, which would try to
take it to an in-orbit demonstration, nominally in the early
2020s.”

Outlining SpaceLogistics’ long-term plan, Anderson
concluded: “Ultimately, our goal is to have another satellite
in orbit, a Mission Assembly and Repair Vehicle (MARV), that
could build these large space structures.”

We look forward to hearing more about MARV in due
course... 
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Resilience and redundancy in
mobile satellite communications
Rowan Gilmore, CEO EM Solutions, explores the concept of resilience in the satellite
communications environment, and how terminals are evolving to meet this and the other
requirements of mobility, tracking, and high throughput at the same time.

Figure 1. A dual-Ka Cobra terminal operable on both WGS and Inmarsat GX deployed on an Australian Border Force patrol ship

Mobile communications is a mission critical requirement
for all military forces, and satellite communications is an
essential part of the mix, whether at sea, in the air, or in
remote land areas. Defence forces everywhere are re-
examining their traditional satcom operating models as they
are not immune to the demand for high data rates observed
in civilian markets, and satellite operators are responding to
this by launching new high throughput satellites (HTS). Low
Earth orbit (LEO) satellites and small satellites will definitely
be a part of the future mix, and since they migrate across the
sky, cost effective terminals with tracking capability, similar
to today’s on-the-move terminals, will be required to
communicate. Resilience and redundancy are becoming
called for with almost as much urgency as higher data rates.

Achieving communications resilience
Assured communications are like an onion with numerous
protective layers in its skin. Those layers include maximising
link availability through good design, use of redundancy,
frequency stealth, coding, limiting radio emissions in
unwanted directions, and protecting against interferers. These

are par ticular ly diff icult to achieve with satell ite
communications while on the move, but often it is while on
the ‘run’ that communications are most critical.

Consider each layer in turn from the perspective of ground
equipment. Firstly, improving link availability by maximising
the link budget is a good place to start. The link budget
determines the allowable fade margin, which can be
maximised by using the highest power transmitters possible,
most sensitive receivers, steered antennas to maintain
maximum antenna gain, and best pointing accuracy to
minimise pointing loss. Time on satellite is probably the
biggest contributor to the availability equation: Minimising the
time for an on-the-move terminal to acquire or reacquire the
satellite is crucial, as is maintaining the link under violent
motion conditions.

Second, redundancy can be improved in satellite
communications by the use of multiple transmitters since
Block Up Converters (BUCs) are usually the most failure-
prone component in the ground segment; and using multiple
satellite systems. Frequency stealth might entail switching
or spreading either the modem output frequency or the RF
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frequency. Changing to a lower frequency band can also
protect against weather effects that can cause loss of the
satellite link at the higher Ka-band frequencies.

Third, coding and other security precautions such as
encryption at the data layer can protect against theft of data,
while fourth, ensuring the radio signal is highly directional
with minimal RF spill over or sidelobes, and protecting against
interfering signals through careful electromagnetic design and
analysis, will avoid ‘theft’ of signals or intrusion upon the radio
layer. Such signals can also be unintentional or non-hostile
but still cause link failure – for example, radar systems nearby
the satcom ground equipment often result in total loss of
communications capability.

Mitigating by terminal design against the effects of
weather, satellite congestion, frequency jamming, and motion
itself all add towards the objective of resilient communications.

Maximising the data rate given the constraints of a
satellite system
Consider first the ground terminal design. Shannon’s famous
equation gives the maximum capacity C of a general
communications channel in bits per second as

C= B log2 (1 +SNR)

where B is the allocated transponder bandwidth in Hz, and
SNR is the signal-to-noise (S/N) ratio at the receiver. Of

course, B also determines the receiver noise, so SNR varies
inversely proportional to B, thus maximum capacity does not
always increase linearly with bandwidth. However, for the
typical values of SNR achieved at a satellite ground terminal
with a geostationary satellite (1 < SNR < 20), Shannon’s
equations tell us that if the signal power drops by half, the
bandwidth needs to double to maintain roughly the same
capacity C.

Any reduction in link gain impacts in a similar way. The
simplest expression for the link equation for a one-way
satellite link (in dBW) is

PR (dBW)  = EIRP + GR – Lo

where PR is the received power, GR is the receive end
antenna gain, EIRP is the Equivalent Isotropically Radiated
Power (equal to GTPT ) of the transmitter in dBW, and  Lo
the one-way channel and spreading loss. For a geostationary
satellite, the spreading loss component of Lo is over 200dB
at frequencies above X-band. Therefore, PR normally ends
up quite close to the receiver noise floor so any increase in
Lo (for instance, through poor pointing or rain attenuation) or
any reduction in terminal GR (or GT i.e. EIRP if transmitting)
can cause the received signal power to drop below threshold,
and the link will be lost or at best, severely degraded. GR is
determined by the size of the antenna and, in the case of flat
panel antennas, the angle of incidence as well, losing 3dB at

Figure 2. An X/dual-Ka Cobra terminal (without radome) enjoying an outing outside Cairns in tropical Australia. This terminal
provides the most resilience of all compact mobile satellite terminals on the market.
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45o orientation from normal. As Shannon’s equation
highlights, such a drop of 3dB in PR (the ‘S’ in S/N) either
causes the bit rate to halve (eventually forcing it to zero) or
requires the bandwidth (and cost) to double to maintain the
same capacity. That is a critical point to remember: If the
system gain drops by half (for instance, with the flat antenna),
or a cloud passes over, or the terminal is backed off by 3dB
to prevent interference with an adjacent satellite (e.g. when a
plane with the airborne terminal banks), then either the data
rate halves or the bandwidth (cost) must double to restore
the system.

The added challenge of mobility or tracking a LEO
satellite
Therefore, both the gain and pointing performance of a
satcom antenna system are important in preserving link
availability. With a mobile terminal that must point to a
geostationary satellite, or alternatively a fixed terminal that
must track a moving satellite such as a LEO, the tracking
error measures the terminal’s ability to keep the antenna
boresight pointed directly to the satellite during operation.
However, performance requires more than that – it must
include the time taken to initially acquire the satellite.

For SOTM applications, these requirements are

challenging due to the complex engineering required to steer
the antenna’s transmit beam directly to the satellite with high
availability during platform motion. Only monopulse
technology is able to maintain lock on the satellite without
deliberately introducing an intentional mis-pointing error off
boresight to search for the exact beam maximum, even after
the satellite has been ‘acquired.’ Monopulse technology is a
closed-loop system that measures the relative signal level in
a higher order mode intentionally generated in the antenna
feed, typically the TE21 mode. The system uses that mode’s
sharp null along boresight to derive a very accurate corrective
pointing vector to force the antenna back in line, without the
need to introduce any deliberate pointing loss to determine
whether the antenna is aligned for maximum receiver power,
as happens with conical or step scan systems. Since a
monopulse system directly measures the TE21 signal which
is proportional to the deviation off-axis, such a technology
also has the benefit of being able to accurately monitor and
report the instantaneous pointing error to the user. This
ensures the BUC is only muted when the antenna is confirmed
as being off-axis, rather than, for instance, if the received
beam is measured as temporarily weak, for instance due to
a passing cloud.

Redundancy
However, there is still more that can be done to assure satellite
communications. Redundancy in hardware, frequency and
satellite selection are three other ways to introduce resilience
into the link. The choice of satellites and use of multiple bands
can mitigate against weather effects, jammers, interferers,
congestion, and even loss of a satellite.

The approach taken at EM Solutions is to engineer a
satellite terminal that automatically switches between any of
three satellite bands on different satellites, even while on-
the-move. Although maritime terminals already exist with
either commercial or military Ka-band capability, or with dual
X-band and military Ka-band capability, none offer universal
on-the-move capability (on land or sea) in a convenient size
package, simultaneously operating in both X- and Ka-bands,
or with fall back to commercial Ka-band (such as with Inmarsat
GX) on demand. This requires the use of separate BUCs for
X-band and Ka-band, but this is beneficial since the pair then
adds increased hardware redundancy on top of the improved
link redundancy. Such a combination brings the benefits of
assured communications whenever a satellite is visible
without manual changeover of hardware.

Assured communications
In developing its assured satellite communications on-the-
move terminals, EM Solutions has worked closely with its
defence customer, represented by the Australian Defence
Science and Technology Group (DSTG) to understand their
requirements, and cooperate with several collaboration
partners.

In 2017, EM Solutions completed the installation of its
dual Ka-band Cobra terminals onto the Australian Border
Force Cape Class fleet (Figure 1). The company’s
partnerships with Inmarsat and Intellian proved productive,
enabling it to certify its terminals on the Inmarsat GX network
as a fall back to operation on the WGS system. EM Solutions
subsequently completed installation of its leading-edge tri-
band Cobra terminal (Figure 2) —which simultaneously
operates in both X and Ka-bands - for the Royal Australian
Navy, and followed this with repeat orders for other naval

Figure 3. A dual Ka-band Taipan terminal can provide resilient
mobile satellite communications over almost any terrain, and fall
back to commercial Ka-band frequencies on demand.
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vessels.  The greatest innovation in that latest Cobra X/Ka-
multiband terminal is its antenna feed system. Optimised for
its electromagnetics, the system generates antenna pointing
vectors from both the X and Ka-band beacons of the WGS
satellite, and communicates in the traditional manner at Ka-
band, all the time supporting simultaneous communications
on the satellite’s X-band transponder, whenever required to
protect against rain fade or to provide added capacity. In
addition, the system can then fall back to tracking and
operating on the alternative Inmarsat GX satellite system in
the case of congestion or for operational reasons. This helps
to provide network survivability with assured communications
in a contested environment, and rapid and automatic self-
healing in the event of rain fade or other link outage by
switching satellites or frequency band.

Meanwhile, the company has continued to roll out its land-
mobile terminal, the Taipan (Figure 3), to a major European
army (in X-band) and its new amphibious Salamander variant
(Figure 4) for an army in Asia. By aspiring to the level of
assured communications, EM Solutions continues to cement
its position as a company known for products unmatched in
reliability and robustness. These two terminals can be
configured for a range of platforms to suit either a small or
medium vehicle or vessel, with simplified field repair and cost
optimisation, and provide universal stabilisation under the

most severe motion conditions, since the terminals can be
used either on land or at sea.

Flattening the antenna
Over the past three years, the design of flat panel satcom
antennas has become one of the most attractive R&D topics
in industry and the research community. Although the concept
of generating a focused-beam through a planar-shaped
antenna is not new, it is still extremely challenging to design
a feasible flat antenna solution that meets the RF constraints,
matches the market needs, and is commercially profitable. A
number of revolutionary antenna concepts and prototypes
have been showcased by worldwide innovators (such as
Kymeta, Phasor, and Isotropic), but questions remain
unanswered about what compromises have been made to
meet all the essential antenna pattern and RF parameters
for reasonable performance at Ka-band, while maintaining
reasonable cost. After all, the physics embodied in Shannon’s
equation and the link budget cannot be overcome by magic
press releases.

EM Solutions research collaboration with the University
of Queensland has continued since 2016, and during that
time the company has patented an innovative approach for a
novel reconfigurable flat panel antenna. While that terminal
cannot improve the boundaries imposed by the physics
above, the terminal that is being built around it will meet
satellite communications antenna pattern specifications, track
using EM Solutions’ accurate monopulse technology, and be
low cost. EM Solutions hope to report on success with its
first demonstration terminal in 2019.

Ultimately, there is no ‘best’ answer for antenna choice.
To use a racing analogy, it is ‘horses for courses!’ Parabolic
antennas offer the advantages of constant and high gain,
and certified compliant antenna patterns over broad
bandwidths. Flat panel antennas compromise two or all three
of these advantages in favour of low profile. The optimum
choice depends on the application, link budget, and the value
placed on size, weight, and power.

Conclusion
Achieving resilience and redundancy in mobile satellite
communications can only partially be achieved through good
terminal design. All links in the network chain can contribute,
but ultimately there are trade-offs. For instance, the high
silhouette of parabolically steered terminals is universally
disliked by land forces – that is, until the alternatives that
offer lower or variable gain, must be muted to avoid
interference, do not track, or do not meet antenna patterns,
are tested. EM Solutions has taken a variety of approaches
to offer robust terminals that offer redundancy in design,
exceptional tracking and mobility in multiple frequency bands,
fall back to commercial satellites, and soon, flat profile. All of
these help to strengthen the resiliency and assuredness of
military communications.

Figure 4. A Ku-band Salamander terminal capable of roll-on,
roll-off operation on either land or sea.

“The approach taken at EM Solutions is to
engineer a satellite terminal that automatically
switches between any of three satellite bands
on different satellites, even while on-the-move.
Although maritime terminals already exist with

either commercial or military Ka-band
capability....”
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