www.satellite-evolution.com | November/December 2020

print issue 1.pmd

1

1

22/11/2020, 21:59

2

print issue 1.pmd

www.satellite-evolution.com | November/December 2020

2

22/11/2020, 23:57

Editorial....

Amy Saunders
Editor

Thank God that’s over...

Photo courtesy of Intel

Huzzah, we’ve made it to the end of 2020! One of the worst years on record for people around the globe, we’ve been battered
from left, right, above and below by COVID-19, Brexit and the historic 2020 Presidential Election.
The new lockdown in the UK, which came into place on 5th November, demanded the closure of all non-essential shops,
restaurants and pubs and the banning of mixing between different households, while schools, universities, colleges and
nurseries were, bafflingly, to remain open. Lockdown 2.0 saw the entirely predictable
return of panic buying before it had even begun, with fisticuffs over kitchen towel in the
supermarkets and mile long queues to buy wrapping paper. Despite the new measures,
“Meanwhile, Brexit coverage
vast swathes of the population are openly defying the new rules, while shops that were
subject to the initial lockdown back in March have come up with exciting new reasons
has disappeared into thin air in
as to why they are in fact ‘essential,’ with florists, DIY stores and bookshops across the
the wake of the pandemic..”
country keeping their doors firmly open.
Meanwhile, Brexit coverage has disappeared into thin air in the wake of the pandemic,
and now no one seems to have any idea what’s going on or what comes next (including
me). A blessing in disguise for Prime Minister Boris Johnson.
Across the pond, the 2020 Presidential Election made history on 3rd November with its dramatic non-conclusion. As the
results came in from each state, it became clear that the race for the White House was to be much closer than any of the polls
had predicted. After what felt like an age, with states stopping and restarting counting and cries of fraud, conspiracies and
claims that he had ‘definitely won the election’ from one former POTUS, Joe Biden emerged victorious with a lead of 306 to
Donald Trump’s 232.
In this final issue of the year, we’ve reviewed the latest in Earth observation in the times of COVID-19; and explored the
latest in wireless gaming, supported by low Earth orbit satellites. Meanwhile, Marlink shares its thoughts on Asia’s rapidly
expanding connectivity at sea, while Ovarro outlines the latest developments in RTUs for broadcast applications. Finally, ST
Engineering iDirect weighs in on disaster recovery communications via satellite.
All in all, it’s been a pretty poor year on a global scale – bring on 2021!
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Loss of Vega flight VV17. Photo courtesy ESA-CNES-ARIANESPACE

Loss of Vega flight VV17: Identification of anomaly and
establishment of inquiry commission
Two and a half months after Vega’s successful return to flight,
the Vega launch vehicle lifted off as scheduled on November
16 at 22:52 (local time in Kourou, French Guyana) from the
Guyana Space Center. The first three stages functioned
nominally until the ignition of the AVUM upper stage, eight
minutes after departure from the launch pad. At that time, a
degraded trajectory was detected, followed by a loss of control
of the vehicle and the subsequent loss of the mission.
The launcher fell in a completely uninhabited area close
to the drop zone planned for the Zefiro 9 stage.
Initial investigations, conducted overnight with the
available data, suggest a problem related to the integration
of the fourth-stage AVUM nozzle activation system is the most
likely cause of the loss of control of the launcher.
In accordance with their standard protocols, Arianespace
and the European Space Agency (ESA) will set up an
independent Inquiry Commission jointly chaired by Daniel
Neuenschwander, Director of Space Transport at ESA, and
Stéphane Israël, Arianespace Chief Executive Officer, on
November 18.
The Commission will provide detailed evidence to explain
why steps were not taken to identify and correct the integration
error. The Commission will formulate a road map for the Vega’s
return to flight under conditions of complete reliability.
Arianespace and ESA will jointly present the findings of this
commission. Arianespace expresses its deepest apologies
to the clients and the satellite manufacturers involved in this
mission.

ORBCOMM launches first commercial LoRa WAN™ onboard vessel IoT solution
ORBCOMM Inc., a global provider of Internet of Things (IoT)
6
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solutions, has announced that it has expanded its industryleading portfolio of on-board vessel IoT systems to include
LoRa WAN™ (LoRa) technology. Through a partnership with
Net Feasa, a global IoT service provider based in Dingle,
Ireland and Sunnyvale, CA, ORBCOMM has deployed the
first commercially available solution using LoRa technology
to monitor containers on board vessels for a large global
shipping line.
The solution combines VesselConnect, ORBCOMM’s
industry-leading refrigerated container management
application with Net Feasa’s EvenKeelTM IoT device
connectivity, management and ser vices platfor m.
Refrigerated containers communicate in real time through
LoRa gateways mounted in strategic locations on the vessel.
Key container data, including temperature, humidity and
alarms, is collected in EvenKeel and updated in ORBCOMM’s
VesselConnect. The VesselConnect application communicates over satellite back to ORBCOMM’s land-based platform,
enabling customers to see the location of all vessels as well
the status of each container on board from a single,
comprehensive command and control center. ORBCOMM’s
fully integrated system supports two-way commands, allowing
users on the vessel or at land-based operations to change
the container’s temperature set points and other parameters.
ORBCOMM’s on-board vessel IoT solution is designed
primarily to eliminate the “black hole” of refrigerated container
visibility at sea. In addition, ORBCOMM’s solution helps
customers enhance crew efficiency and safety by eliminating
the need for manual inspections of the containers and improve
operational efficiency through remote pre-trip inspections
along with actionable data on maintenance and repair status.
ORBCOMM’s new LoRa-based system is compliant with
the Digital Container Shipping Association’s (DCSA) new IoT
connectivity standards created to make the shipping container
www.satellite-evolution.com | November/December 2020
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supply chain more transparent, reliable and secure. As one
of the DCSA-approved technologies for on-vessel operations,
LoRa offers an alternative to cellular and other communication
technologies in use today. ORBCOMM’s VesselConnect is
unique in offering multiple choices for on-board vessel
network connectivity so that customers can utilize the
technology that best suits their use case.
“ORBCOMM’s new LoRa-based on-board vessel IoT
solution complements our best-in-class por tfolio of
refrigerated container management solutions and further
demonstrates our commitment to continued innovation
supporting the global supply chain,” said Christian Allred,
ORBCOMM’s Senior Vice President and General Manager
of Global Sales. “Together with Net Feasa, we’re helping
shipping companies drive digital transformation, while
achieving measurable savings.”
“As global concerns for cargo quality and security as well
as traceability increase, the real-time
tracking and monitoring of refrigerated
containers is becoming the industry norm,”
said Mike Fitzgerald, Net Feasa’s Chairman.
“We’re pleased to partner with ORBCOMM
to bring our expertise in global IoT networks
together with their leadership in innovation
and compliance with IoT industry standards
to the global container marketplace.”


the network. Among the seven new satellites scheduled for
launch in the next few years will be the first ever High
Throughput Satellites (HTS) dedicated to the Arctic region.”
Andre Eerland, Vice President, Commercial Maritime at
Speedcast said: “This agreement enables Speedcast to
further strengthen our focus in the commercial maritime
sector, delivering our leading global VSAT services, together
with global L-band back-up capabilities. We pride ourselves
on providing a flexible, high quality service that meets market
demands and addresses the challenges of maritime
connectivity. Taking this step allows us to consolidate our
core connectivity services, which are scalable across all
market needs, while remaining at the forefront of the maritime
industry.”
Speedcast will continue to deliver managed services to
its commercial maritime sector clients with primary VSAT and
other non-Inmarsat mobile satellite services (MSS) onboard,

Speedcast reaches agreement with
Inmarsat to sell primary maritime
customer contracts
Speedcast Inter national Limited and
Inmarsat have reached agreement on the
sale of Speedcast’s primary Fleet Xpress,
FleetBroadband and Fleet One service
contracts to Inmarsat. The agreement marks
another significant step for Speedcast as it
looks to emerge from its Chapter 11
proceedings announced earlier this year,
and is subject to approval by the US courts
overseeing the company’s financial
restructuring.
Through the agreement, the Speedcast
customers that are transferred to Inmarsat
will be assured of continuing access to
Inmarsat’s market-leading connectivity
services. The agreement covers both
Speedcast’s L-band maritime contracts in
which Inmarsat serves as the primary
connectivity onboard, as well as the full
Inmarsat Fleet Xpress por tfolio from
Speedcast.
Ronald Spithout, President, Inmarsat
Maritime, said: “Our first priority is to ensure
that these transitioning Speedcast
customers can continue to access
Inmarsat’s reliable global maritime
connectivity services and our growing range
of value-added services now and into the
future. With Inmarsat’s ongoing, fully-funded
technology roadmap, these customers will
benefit from the next-generation of Ka-band
and L-band satellites that we are launching
over the next few years. These will provide
both additional capacity and capabilities to
www.satellite-evolution.com | November/December 2020
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and will maintain its Inmarsat Distribution Partner status to
deliver existing MSS back-up services, with no impact to
customer operations or support. Speedcast will also continue
to deliver Inmarsat Land MSS services to its enterprise
customers as part of the company’s land portfolio, with
enterprise clients and sites unaffected by this agreement.
Inmarsat will take on management of the transitioned
Inmarsat Maritime contracts, as well as the 24/7 operations
and support for customers through its network operations and
customer support centers. Customers will continue to receive
the highest quality of service, with the deal including a fully

supported handover to ensure a seamless transition.
Panasonic Avionics names Hernan Abbes as Vice
President, Global Sales
Panasonic Avionics Corporation (Panasonic) has announced
the appointment of Hernan Abbes as Vice President, Global
Sales.
In his new role, Hernan will play a pivotal leadership role
in driving business growth and nurturing strong relationships
with new and existing airline customers. He will report directly
to CEO, Ken Sain, and have worldwide responsibility for
developing and implementing strategic sales initiatives across
Panasonic Avionics’ range of products, services and
solutions.
Hernan will oversee efforts to strengthen customer
relationships, listen to and understand customer needs,
propose innovative solutions and share the voice of the
customer feedback within Panasonic. As a member of
Panasonic’s senior leadership team, he will also participate
in strategy formulation and key decisions across the business.
Hernan assumes his role with a deep knowledge of
Panasonic, its people and its customers, having joined the
business in 2011 as an Account Manager for the Americas
region. He progressed quickly upwards through a series of
sales roles, and was appointed Regional Vice President for

the Americas and Oceania in 2019.
Ken Sain, Chief Executive Officer of Panasonic Avionics
Corporation, says: “Hernan is a valuable addition to
Panasonic’s senior leadership team, and a skilled and proven
executive who is passionate about customers, meeting their
needs and exceeding expectations. Under his leadership, I
have no doubt that our company will elevate our
responsiveness and customers will benefit from his expertise
and dedication.”
Hernan Abbes, Vice President, Global Sales of Panasonic
Avionics Corporation, says: “I am truly excited about my new
role, and look forward to leading Panasonic’s team of
incredibly talented sales executives. Our industry is facing
challenging times but with the skill of our people and the
strength and innovation of our services and solutions, I am
confident that Panasonic will continue to grow as the provider
of choice for airlines across the globe.”
Hernan Abbes’ started his career at Boeing, and then at
Raytheon, as an electrical engineer developing wiring
diagrams and cable assemblies, before he took a role at
Thales Avionics as an installation engineer. He later
transitioned into a Senior Account Manager role for Thales’
Latin America region selling In-Flight Entertainment and
avionics. He has also held roles as a consultant to Gogo and
a strategic account manager at Carlisle Interconnect
Technologies.

Teledyne e2v completes signing of detector supply
contract for Copernicus Sentinel satellites
Teledyne e2v, a part of the Teledyne Imaging Group, will
supply image sensors and detectors to the recently
announced grouped proposal of the European Space
Agency’s (ESA) industrial policy committee to place six
Copernicus Sentinel satellite missions in space. As the sensor
partner for Thales Alenia Space, the UK team will develop,
manufacture and supply variants of their Capella CMOS

Panasonic Avionics Corporation (Panasonic) has announced the appointment of Hernan Abbes as Vice President, Global Sales
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visible image sensor from Chelmsford.
These new Teledyne e2v CMOS image sensors, designed
for space applications, feature a large area resolution of 2048
x 2048, 10µm pixels, are radiation tolerant, operating in the
UV-NIR wavelengths.
The CO2I and NO2 sensors are part of a four sensor
CO2M instrument. The Copernicus Anthropogenic Carbon
Dioxide Monitoring (CO2M) mission will carry a near infrared
(NIR) and shortwave-infrared (SWIR) spectrometer to
measure atmospheric carbon dioxide produced by human
activity.
Thales Alenia Space, a joint venture between Thales (67
percent) and Leonardo (33 percent), and long-term customer
and partner of Teledyne e2v, has signed a euro 72 million
first tranche contract with OHB System, prime contractor, to
develop the payload for the two C02M satellites.
The CO2M mission is part of the expansion of the
Copernicus Space Component programme of the European
Space Agency, ESA, in partnership with the European
Commission. The European Copernicus flagship programme
provides Earth observation and in situ data and a broad range
of services for environmental monitoring and protection,
climate monitoring, natural disaster assessment to improve
the quality of life of European citizens. These measurements
will reduce uncertainties in estimates of carbon dioxide
emissions from the combustion of fossil fuel at national and
regional levels, providing the EU with a unique and
independent source to assess the effectiveness of policy
measures, and to track their impact toward decarbonising
Europe and meeting national emission reduction targets.

Miles Adcock, President Space & Quantum at Teledyne
e2v commented, “The award of this new contract is a proud
moment for our team. Our investment in our UK-based fab
and the continued development of visible and infrared
detector capabilities are testament to the critical support we
provide in support of important missions emanating from the
UK and the European market.”
Teledyne e2v has been designing the world’s most
advanced sensor and imaging technology from the UK,
France and Spain since 1947. The Copernicus missions will
benefit from the recently commissioned 8" CMOS sensor
back-thinning process that enables higher performance
sensing within the detector and from the latest developments
of CMOS technologies including Time Delay Integration (TDI)
devices for Earth Observation, a UK development programme

that is co-funded by the UK Space Agency.
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The Digital Oilfield can be key to
Asian energy operations
The world at large is going digital, with wireless connectivity playing an increasingly important
role for consumers, businesses, governments, and military groups alike. This is particularly true
for oil and gas operators, who have felt the effect of COVID keenly in an industry where feet on
the ground is depended upon. The embrace of new technology gives the Asia’s operators the
opportunity to improve productivity and manage cost.
Tore Morten Olsen, President, Maritime, Marlink

The oilfield of the future is a concept that was emerging
before the Coronavirus overwhelmed the global economy and
sent shockwaves through the energy markets. In fact, the
disruption of 2020 is the continuation by other means of a
trend that was already gathering pace. Whatever the shortterm impacts, it seems clear that digital technology will be
key to realising similar projects and helping the wider industry
meet both its environmental and financial targets.
The most active oil exploration and production areas in
Asia – Indonesia, Malaysia, India, and Australia - are all
territories that could benefit from the greater use of technology
and innovation in their oil and gas fields. Where national oil
companies and local operators might in the past have
hesitated on making investments in digital technology, the
need to maximise production and control costs in legacy
installations means they have a new opportunity to adopt
the latest techniques. Challenged either by remote location,
10
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harsh environment and unpredictable production costs, these
countries all face obstacles in a post-COVID economy where
there is a need to extract oil and gas more efficiently while
maintaining the required safety standards.
As the front runners in hydrocarbon production it would
be natural to see them adopt remote access and support,
modular and increasingly dedicated systems, and vessels.
For new technology to be more widely adopted also requires
cultural and organization change. The offshore industry has
used surveillance and some elements of remote control for
many years, but the acceleration of this process towards
remote and virtual operations marks a critical step forward
on the journey.
The energy market has traditionally positioned itself on
the conservative end of the adoption curve and the inherent
disadvantages of both operational size and legacy systems
have led to uncertainty about how to safely adopt and
integrate new technology. The combination of ‘new technology
plus people’ has been seen as risky while simply applying
enough people power gives a level of confidence. This stems
www.satellite-evolution.com | November/December 2020
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....Digital Oilfield
in part from the fact that company senior decision-makers
have field experience but are not ‘digital natives’ who have
grown up with technology.
The ‘New Normal’
Current market conditions compounded by the imposition of
social distancing measures have led to a unique crossroads
that all offshore operators must face. Less capacity for
available staff, increased costs, and the difficulty of
transporting people to and from remote sites are forcing them
to quickly adapt.
When the potential of remote operations was proposed
in the past, there tended to be push back: A combination of
regulation and corporate culture meant there was always a
reason to have people on site. It’s possible that with the shore
office also changed by COVID-19, and the remote work
revolution the idea of a hybrid approach has become more
acceptable.
Out at sea there is a need to develop a transformational
vision, while keeping the focus on the asset itself. While
modern platforms are likely to be well equipped, but

12 of Marlink
Photo courtesy
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depending on the age, configuration and condition of their
assets, the extent of digitalization effort and the investment
required will vary.
This new normal allows for previously sacrosanct subjects
to be approached and different solutions to be considered.
The last few months have seen the advancement in
technological acceptance pushed forward by months or even
decades. In February 2020, a major operator reported that
remote operations had increased from less than 10 percent
to approaching 30 percent six months later.
Applications such as video and low latency two-way data
transfer share the same drivers which are catalysing the
adoption of more remote operations. In fact, the kind of remote
visual inspections we have seen done increasingly by drone
or over video might even be possible by direct satellite
inspection as more and more low Earth satellites join the
fleet.
Such working practices have proven their value during
months of lockdown and the technology is reliable enough to
support increasingly complex applications.
Remote operations in the offshore market provide multiple
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benefits. These include risk mitigation because more
personnel are removed from the offshore environment,
certainty of program delivery thanks to expedited data
delivery, client cost reductions and more flexible and scalable
operations and finally sustainability because operational
carbon footprint can be dramatically reduced.
A designer of remote operations centres mentioned that
pre-COVID-19, his company faced a long cycle of justification,
approval, and funding before he got to a sale. Now he’s
dealing with engaged executives that know they need to adapt
and who see remote as a conduit to do this.
This serves as a catalyst allowing for the remapping
workflows and reshaping management structures enabling
a transformational vision to emerge with a focus on
digitalization.
A digital evolution
The connectivity component of the digital oilfield was already
changing prior to the pandemic. Just a few years ago the
focus was mainly on crew welfare and how to monetize bits
and bytes with new applications.

An OSV that might have been on a 256kbps plan five
years ago would have at least quadrupled its bandwidth to
1MB using a combination of remote monitoring and other
operational data. Upgrades to communications platform mean
that the same OSV might be able to use its existing antenna
and onboard equipment to get much greater capability without
increasing its sunk costs.
At the more technology-driven end of the market seismic
survey vessels are performing edge processing of data and
connecting to the cloud rather than share raw data for analysis
ashore. A subsea vessel can work faster and with greater
control over its actions thanks to improvements in network
technology.
Marlink supports this kind of innovation using a distributed
teleport infrastructure with ‘handover’ and landing to the local
teleport rather than a central point which reduces latency
and enables applications where milliseconds make a
difference.
In both onshore and offshore fields, whether moving or
static, these remote facilities face the same challenges. The
problem of reliably and robustly connecting systems and

“Applications such as video and low latency twoway data transfer share the same drivers which
are catalysing the adoption of more remote
operations. In fact, the kind of remote visual
inspections we have seen done increasingly by
drone or over video might even be possible by
direct satellite inspection as more and more low
Earth satellites join the fleet.”

“Current market conditions compounded by the
imposition of social distancing measures have led
to a unique crossroads that all offshore operators
must face. Less capacity for available staff,
increased costs, and the difficulty of transporting
people to and from remote sites are forcing them
to quickly adapt. ”
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....Digital Oilfield
workers in the field to control centres and the cloud requires
expertise in mobile and fixed communications.
It is still a case of selecting appropriate bandwidth
capability to match the application as a different speed of
response is needed for remote drone piloting compared to
pipeline inspection. A tendency we have noticed is for
operators to ask for higher and higher bandwidth without
necessarily having the demand to support it. It is better to
start lower and upgrade as they move from low level data
into real time applications.

Photo courtesy of Marlink

Into the future
What seems clear is that with fewer people onboard, the size
of assets whether fixed or mobile can be smaller and more
tailored to specific roles. They will be more tightly connected
to shore but will also have more systems onboard for
processing data gathered from any phase of the exploration
and production process.
We have grown accustomed to an industry with assets
and vessels specialised towards specific and particular tasks.
The future could see fewer larger motherships controlling
smaller and potentially autonomous vessels which perform
specific tasks but without crew onboard.
Operators are already looking into a new generation of
multi-purpose vessels for the inspection, repair, and
maintenance market, which provide a platform to launch
autonomous and remote-controlled vessels. These will
perform tasks such as mapping of the seabed and other
geophysical survey applications for pre-seismic and pipe-

laying survey and windfarm development.
Regional regulations can even prohibit or restrict the
ability to stay connected via satellite, since these
communications are subject to license restrictions when
operating in Indian waters, meaning that VSAT must be turned
off unless using a licenced service provider.
The result is either increased complexity for customer ICT
departments or loss of access to bandwidth used for mission
critical operations, crew connectivity and compliance. Working
with India’s licensed Inflight Maritime Connectivity (IFMC)
service partner Nelco, Marlink has removed these challenges,
ensuring that customers experience no service interruptions.
The rig of the future has already been conceived as a
smaller asset, designed for more flexible operations with a
higher degree of automation and control systems that enable
the operator to reduce numbers and still satisfy regulatory
requirements. Such designs would embrace technical
flexibility in a way we have not seen in place in the energy
market with smaller multi-purpose vessels having capabilities
beyond the larger vessels in service today.
The key message is this: the oilfield of the future is not a
distant dream but already a work in progress. It needs to
happen here and now as we adapt to the COVID-19
environment; cultural resistance to positive technological
change cannot be an excuse for lower safety standards or
higher costs. Despite the tragedy of the virus, operators can
take advantage of a once in a lifetime opportunity, leverage
the digital transformation towards a smarter and safer
industry.
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Earth
observation in
times of COVID
Earth observation is one of the oldest
applications of satellite technology, and one
that provides a huge amount of value to
everyday life without the general population
being particularly aware of it. In times like
these, with pandemic upon us, satelliteenabled Earth observation is more important
than ever before for continued remote
environmental monitoring, and to track staple
utility, energy and agricultural patterns.
Dr Amy Saunders, Editor, Satellite Evolution Group

With so much chaos in the world right now, the importance
of Earth observation has not been overlooked; in fact, the
vital information it provides has never been more valuable.
A technology typically utilised for more widely applicable
meteorology, environmental monitoring, remote sensing,
mapping and militar y applications has proven itself
immeasurably invaluable during times of COVID-19. Indeed,
with the right pollution monitoring equipment, Ear th
observation satellites have shown the reductions in air
pollution brought about by reduced industrial activities, while
those monitoring agricultural processes from space have
been able to gain a better understanding in how production
shortfalls and delays as a result of COVID-19 will impact the
food supplies of the entire world.
Pollution monitoring – An unusual year
The impact of COVID-19 on air pollution this year has been
astounding. Pollution, of course, is one of the biggest
environmental challenges faced today, with one recent report
from the European Environment Agency (EEA) proportion
that air pollution now contributed to one in every eight deaths
across Europe. Earth observation satellites have proven
invaluable for studying the fluctuations in air quality as a direct
result of restrictive COVID-19 measures.
Scientists from the Royal Netherlands Meteorological
Institute (KNMI) and the Royal Belgian Institute for Space
Aeronomy (BIRA-IASB) have used satellite data from
Sentinel-5P and ground-based data in order to pinpoint the
correlation between COVID-19 and the effects of air pollution
across Europe. The data shows that the strongest reductions
of 40–50 percent were seen in the first stage of the lockdown
in southern Europe, specifically Spain, Italy and France. In
July and August 2020, the data suggests that the
concentrations are still 10-20 percent lower than pre-COVID
levels.
16
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“Quarantine measures implemented in Berlin led to a drop
of about 20 percent with small variations seen until August
2020,” said Bas Mijling, atmospheric scientist at KNMI. “In
eastern Europe, the impact of the measures has been
generally less dramatic than in southern Europe, and in
France, where reductions of approximately 40–50 percent
were observed during the strict lockdowns of March and April.
More research is currently taking place as part of ESA’s
ICOVAC project, or impact study of COVID-19 lockdown
measures on air quality and climate.”
The decreases in air pollution were attributed to reduced
emissions from traffic, industrial and energy sectors. The
concentrations appear to return to near-normal levels in July
and August, except over large cities where human activities
have not yet fully resumed.
A similar study in India yielded comparable results. India
is the world’s largest emitter of anthropogenic sulphur dioxide,
a major air pollutant causing many health-related problems
and also a precursor to acid rain, according to a 2019 study
by Greenpeace.
While some atmospheric sulphur dioxide is produced from
natural processes, such as volcanoes, a substantial amount
is produced by human activities – predominantly from power
plants burning fossil fuels. A recent algorithm improvement,
completed by the Royal Belgian Institute for Space Aeronomy
(BIRA-IASB), allowed the team to better picture the evolution
of anthropogenic sulphur dioxide emissions over the country.
Atmospheric analysis from the Tropomi instrument on
board Copernicus Sentinel-5P showed a significant reduction
(40 percent year-on-year) in sulphur dioxide emissions in April
2020 as a result of the sudden slowdown in human and
industrial activity in the wake of COVID-19. The study showed
that concentrations of the pollutant had dropped significantly
compared to 2019, notably over New Delhi, over many large
coal-fired power plants as well as other industrial areas. Some
large plants in the northeast states of Odisha, Jharkhand,
and Chhattisgarh have maintained a substantial level of
activity, while others appear to have ceased entirely.
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....Earth Observation
“With our operational product, we can reliably measure
strong sulphur dioxide concentrations emitted by volcanoes,
but we have problems in detecting anthropogenic sulphur
dioxide emissions,” said ESA’s Copernicus Sentinel-5P
mission manager, Claus Zehner. “This new algorithm will
enable new applications, for example in verifying existing
sulphur dioxide emission inventories, after it has been
implemented into the operational Sentinel-5P processing
chain at the German Aerospace Center.”

Dashboard image courtesy of ESA. NASA. and JAXA

The great food shortages of 2020
With COVID-19, the first pandemic is modern memory, came
panic buying. In the UK, the shelves were stripped of toilet
paper, kitchen towel, pasta, rice, canned goods and baby
formula (apparently some people were stockpiling to make
milk for tea in case milk became inaccessible… clearly such
people have never tasted baby formula or they wouldn’t have
bothered). When supplies and supply chains of such essential
goods becoming severely impacted, Earth observation
satellite technology again came into play to ensure that
people would continue to have access to food through 2020
and beyond.
A recent study from the World Food Programme has
forecast that COVID-19 might push more than 130 million
extra people into chronic hunger by year end. As we already
saw earlier this year, COVID-19 has caused numerous
problems and uncertainties along the food supply chain such
as limited labour, transport, cross-border trade and the
availability of produce.
NASA, ESA and the Japanese Aerospace Exploration
Agency (JAXA) recently worked together to create the COVID19 Earth Observation Dashboard, a platform that combines
a wide variety of satellite data to monitor the impacts of
COVID-19 worldwide – including agricultural production.
One recent study featured on the dashboard analysed
the harvests of winter cereals over Spain. In Spain, winter
cereals are cultivated over almost two million hectares.
Thanks to satellite data, the harvests can be monitored in
near-real time, at parcel-level over the entire country.
Scientists from the Université catholique de Louvain in

Belgium used data from the Copernicus Sentinent-1 and
Sentinel-2 mission and the US Landsat-8 mission together
with machine learning to monitor crops on a weekly basis.
Comparing the data with 2019, they found that the 2020
harvesting season started in mid-June, which is later than
the average crop calendar for winter cereals in Spain. Experts
from the National Spanish Agrarian Guarantee Fund (FEGA)
supported the monitoring and worked with Université
catholique de Louvain (UCL) to analyse the results, which
concluded that while COVID-19 may have contributed to the
delayed harvest, the weather may have also played a role.
“After consulting our colleagues at FEGA, the time lag in
harvesting can be explained partially by the drought that
affected Europe in 2019, which led to an unusually early
harvest last year,” said Sophie Bontemps, scientist at UCL.
“Therefore, the assessment of COVID-19 impacts on the 2020
harvest must consider the interannual variability caused by
specific climate conditions in 2019.”
In another example featured on the dashboard, data from
JAXA’s ALOS-2 and GCOM-C satellites, combined with
information from the Landsat and Copernicus Sentinel-2
missions, were used to assess rice fields near Sacramento,
California. These satellites can provide key information on
rice phenology such as when rice is planted, when it matures
and when it is harvested. Here, satellite observations showed
that in many regions, the rice was planted earlier than the
last two years. These early assessments allow agriculture
markets to respond more efficiently to disruptions owing to
natural events such as the weather and to human-caused
events such as changes in trade policy and consumer
demand triggered, for example, by the COVID-19 pandemic.
“Satellite indicators demonstrate the capabilities of
monitoring the planting, growth and harvest of staple crops
such as cereals and rice at national scales. These data are
vital in providing timely and transparent information on
agricultural production during the COVID-19 outbreak and
recovery,” said ESA’s Benjamin Koetz. “ESA, NASA and JAXA
continue to work with organisations such as the UN Food
and Agriculture Organization and the Group on Earth
Observations Global Agricultural Monitoring Initiative to
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....Earth Observation

Nitrogen dioxide concentrations observed over major European cities. Image courtesy of ESA

ensure the best use of satellites to monitor agricultural
production from national to global scales.”

information for sustainable agricultural and biodiversity
management. Thales Alenia Space France will lead the
development with a contract value of Euro455 million.
The Copernicus Imaging Microwave Radiometer (CIMR)
mission will carry a microwave radiometer to provide
observations of sea-surface temperature, sea-ice
concentration and sea-surface salinity. Thales Alenia
Space Italy will lead the development with a contract value
of Euro495 million.
The Copernicus Polar Ice and Snow Topography Altimeter
(CRISTAL) mission will carry a multi-frequency radar
altimeter and microwave radiometer to measure and
monitor sea-ice thickness and overlying snow depth.
Airbus Defence and Space Germany will lead the
development with a contract value of Euro300 million.
The Copernicus Land Surface Temperature Monitoring
(LSTM) mission will carry a high spatial-temporal
resolution thermal infrared sensor to provide observations
of land-surface temperature for sustainable agriculture
and to predict drought. Airbus Defence and Space Spain
will lead the development with a contract value of Euro375
million.
The L-band Synthetic Aperture Radar (ROSE-L) mission
will carry an L-band synthetic radar altimeter that
penetrates through materials such as vegetation, to
support forest management and to monitor subsidence
and soil moisture. Thales Alenia Space Italy will lead the
development with a contract value of Euro482 million.

Observing the Earth in 2021 (and beyond)
Earth observation via satellite has once again proven itself a
key enabler for monitoring and understanding the present,
as well as planning for the future. Copernicus is the biggest
provider of Earth observation data in the world – and while
the EU is at the helm of this environmental monitoring
programme, ESA develops, builds and launches the
dedicated satellites. It also operates some of the missions
and ensures the availability of data from third party missions.
The current suite of Sentinel missions are at the heart of the
programme, feeding data into the Copernicus Services, which
help address challenges such as food security, air pollution,
rising sea levels, diminishing polar ice, natural disasters and,
importantly, climate change.
ESA is so pleased with the success of recent Earth
observation missions that it’s industrial policy committee has
approved contracts totalling Euro2.55 billion to forward the
development of six new Copernicus satellite missions, each
mission comprising two satellites, a development and a
recurrent unit. The overall package is co-funded by the EU
and ESA Member States and relies on future funding from
the EU Multiannual financial framework. The six new
upcoming missions will expand the current capabilities of the
Sentinels and address EU policy priorities and gaps in
Copernicus user needs:.

•

•

“With us concerned about issues such as climate change,
Europe’s Copernicus programme and the Sentinel missions
play a pivotal role in providing free and open data to manage
the environment,” said ESA’s Director General, Jan Wörner.
“These new contracts are the next step in ensuring the family
of Copernicus satellites expands to deliver vital information
that will ultimately help protect the environment and citizens

alike.”

•

The Copernicus Anthropogenic Carbon Dioxide
Monitoring (CO2M) mission will carry a near-infrared and
shortwave-infrared spectrometer to measure atmospheric
carbon dioxide produced by human activity. OHB-System
Germany will lead the development with a contract value
of Euro445 million.
The Copernicus Hyperspectral Imaging Mission (CHIME)
will carry a hyperspectral imager to return detailed
20
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....Q&A Intelsat

Rising to the challenge
Intelsat operates the world’s first globalized network, delivering
high-quality, cost-effective video and broadband services
anywhere in the world. The company played a large role in the
recent Arianespace launch, in which the Galaxy 30 platform
was launched alongside SpaceLogistics’ MEV-2, which aimed to
extend the operational life of their Intelsat 1002 installation.
Jean-Luc Froeliger, Vice President, Space Systems
Engineering and Operations at Intelsat, discusses the
company’s recent developments.
Laurence Russell, News and Social
Editor, Satellite Evolution Group
Question: Launching in a pandemic
must be fraught with complications.
How have you risen to the challenge?
Jean-Luc Froeliger: It all starts with
having great partners. We’re in a new

Arianespace: Safety has always been
our first priority. Arianespace made
every effort to protect its customers,
staff, and the local population in French
Guiana from the risk of infection during
the VA253 campaign. We even
organized our own airlift to transfer
customer teams into French Guiana to
minimize any exposure to the
coronavirus. On the ground, we
practiced social distancing and fortified
everyone with personal protective
equipment at our facilities. To the extent
practicable, we allowed for remote
participation in the mission. These
efforts will be ongoing until the COVID19 pandemic is no longer a serious
threat.

G30 satellite prepared for launch. Photo courtesy of Intelsat

Question: This is the 253rd
Arianespace mission and the 62nd
launched for Intelsat. That’s quite a
prestigious relationship, especially
considering its continuation amid the
chaos of 2020. You must be thrilled
to work with such a reliable launcher.
Jean-Luc Froeliger: That is a
tremendous set of numbers.
Arianespace is by far our most prolific
launcher. That’s a testament to their
expertise and resilience. We’ve always
known them to rise to the challenge in
the past and their performance during
the pandemic has been no different.
Our first flight with them goes back
to 1983 with an Intelsat V satellite, and
the success we saw there fuelled a
healthy relationship of 37 years. They
remain a premium choice of ours today.
Arianespace: 253 Ariane launches are
an extraordinary achievement. No
doubt, this success has many sources:
22
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reality now, and our team rose to meet
it. In this case that included Arianespace
and Northrop Grumman. When the
pandemic hit hard, the Galaxy 30 and
MEV-2 platfor ms were not yet
assembled, with perhaps a month and
a half of development yet to be done.
Northrop was able to complete that

work without sacrificing safeguarding
measures despite the unprecedented
obstacles presented to them.
The second problem was continuing
with the launch. Arianespace was able
to obtain a waiver from the French
gover nment to allow the travel of
voluntary personnel to French Guiana
to support the launch, as an exception
to lockdown rules. The use of chartered
flights rather than commercial ones,
precautionary quarantine periods upon
landing, and the isolation of staff
allowed us to proceed with maximum
safety.
Maxar, who was responsible for the
launch of BSAT-4b, wasn’t slowed down
by the circumstances either, allowing us
all to enjoy a relatively smooth launch,
under the circumstances.
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....Q&A Intelsat
space. The service degradation that will
occur as part of the servicing mission
is likely to last less than half an hour,
which we’ve taken care to shave down
as much as we can to limit
inconvenience to customers.
This is a leap forward for orbital
servicing. The ability to perfor m
maintenance on a customer-carrying
satellite in a way that may not even
result in a total outage of service, all
performed inside geostationary space.
It’s no small feat to accomplish.

Jean-Luc Froeliger, Vice President,
Space Systems Engineering and
Operations at Intelsat

Question: Tech personalities like
Elon Musk are eager to predict a
NewSpace climate where our
satellites and spacecraft are being
maintained and refuelled by orbital
drones. Do you think the mission
extension vehicles substantiate that
future?
Jean-Luc Froeliger: Yes, absolutely.

The MEV is proof that much of this kind
of technology already exists, and that it
works. The next step here is to continue
forging solid business cases, giving
investors confidence in the process of
bringing new life to old satellites, and
thereby being more ergonomic with
space infrastructure and orbital space.
To do that, the cost of satellite life
extension needs to be congruent with
the revenue the operator can expect
from the prolonged performance of their
installations.
Of course, mission extension is just
one possible application of this kind of
technology. Repair, relocation,
decommissioning, and theoretically
even satellite assembly are potential
services this technology could make
possible, all of which have come closer
to reality with the MEV’s success.
Joe Anderson, VP, SpaceLogistics:

Mission Extension Vehicle (MEV)-2 prepared for launch. Photo courtesy Northrop Grumman

our teams of experts, our innovative
technology, and our competitive pricing,
among other things. But most of all, we
owe a great debt of gratitude to our
customers for their trust and loyalty.
Intelsat obviously stands out as a
customer who has stood by us for nearly
forty years. We couldn’t have done it
without Intelsat’s friendship and
support.
Question: Par t of the payload
includes SpaceLogistics’ MEV-2, set
to extend the operational lifespan of
the Intelsat 1002 platform. After the
success of MEV-1 with Intelsat 901,
what are the expectations for the
second?
Jean-Luc Froeliger: The second
Mission Extension Vehicle (MEV)
operation is set to be even more exciting
than the first. Of course, MEV-1 was the
first-ever commercial satellite lifeextension mission in history, and a
fantastic success shared between
Intelsat and SpaceLogistics, a Northrop
Grumman company.
During the first project, we jointly
decided that we would perfor m
servicing manoeuvres away from
geostationary orbit, a precautionary
measure for the sake of space
sustainability. In the rare event of a
catastrophic error, debris in orbital
space, especially geostationary space,
would have dire ramifications for Earth.
Now that we’ve safely demonstrated the
precedent for success, MEV-2 will
perform its mission in geostationary
24
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Q&A Intelsat....
Northrop Grumman’s MEV-1 is the first
successful in-orbit satellite servicing
vehicle. We foresee that the capabilities
for in-orbit servicing will continue to
evolve to the point that future satellites
will be designed with serviceability in
mind, including refuelling and other
augmentation capabilities.
Question: We understand that this
launch will also position Galaxy 30,
which is involved in the movement
to transition C-band mandated by the
FCC?
Jean-Luc Froeliger: Galaxy 30 is a big
part of C-band clearing. It’s replacing
Galaxy 14 to free up 300 of the 500MHz
of the C-band spectrum over America.
We currently have seven satellites
under contract, five with Maxar and two
with Northrop Grumman that are all
Galaxy satellites that will be launched
in 2022-2023 that will replace parts of
our existing fleet to migrate C-band
usage.
Teleport consolidation and customer
migration is also a big part of this
project, which is massive in scope, but
we’re excited to be a part of it so that
we can enable a host of new
applications through 5G.

Question: The Galaxy 30 will be the
first four spectrum satellite in the
Intelsat fleet, boasting C, Ku, Ka and
L-band capabilities. Has having a
wide spectrum reach become a
strong driver in commercial satellite
design?
Jean-Luc Froeliger: I believe so.
Spectrum reach is something we look
at with every satellite that we procure.
We’re very invested in defending and
extending our spectrum to make the
most of what’s available.
This satellite has four bands, the Lband of which is a particularly special
case. It’s a payload offering a hosted
service for the US Federal Aviation
Association through our partner Leidos.
We had one of these on Galaxy 15, and
this is our second hosted payload for the
FAA. C, Ku, and Ka-band, on the other
hand, are the bread and butter of our
operation, so it’s useful to be able to utilise
all of them.
You can certainly expect more
satellites we commission to possess the
technical agility to perform across multiple
bands, especially those that play a role
in the C-band clearing project. We’re also
investing in working in bands that haven’t
seen much traditional take-up such as Q

and V-bands. Intelsat is always interested
in driving technological innovation forward
and enabling new applications for our
clients and customers.


Satellites fitted together into payload.
Photo courtesy of Arianespace
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Console gaming from PC. Photo courtesy of Intel

....Cloud Gaming

Cloud gaming - the rise of games
broadcasting
Cloud gaming is the latest next-generation technology taking the video games industry by storm.
Unlike the clunky peripheral sensations of years past, cloud gaming stresses its innovation
through the power of connectivity, making use of emergent cloud technology to stream video
games to users, just as they would with satellite cable TV. The broadcast industry stands to be
forever changed by the inclusion of gaming media as a streamed product.
Laurence Russell, News & Social Editor, Satellite Evolution
Group
Ever since its inception, the video games industry has
been growing exponentially to the point that it now represents
both a massive market, a huge culture and even the privilege
of being recognised as its own competitive sport as part of
the e-sports revolution.
As a highly lucrative form of connected entertainment,
gaming is becoming increasingly relevant to connective
technologies, but most stridently so with the inception of cloud
gaming.
The technology works just like remote desktop access
allowing users to stream video games without installing them,
or even owning the console they’re designed to run on,
instead relying on offsite infrastructure being streamed to
you through the cloud. This Netflix-style service allows users
to purchase and play AAA digital games in 4K via PC, tablet,
or even phone.
Because no local technology is being used, with cloud
26
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processing centres doing all the heavy lifting, cloud gaming
is only recommended for users with at least 25Mbps. This
has led many to suggest that it’s best suited for the cuttingedge power of LEO satellite networks, especially in the case
of more rurally located hardcore gamers, since many GEO
satellite services are often outperformed by terrestrial
services like fibre.
Google Stadia – The flagship platform leading the charge
Perhaps the most high profile of these platforms is Google
Stadia, which launched as the first of its kind in November
2019 to relatively lukewarm acclaim, as so many emergent
experiments in the video game market have, before
sequentially gaining steam as it became better supported
and more widely understood. Though it is true that modern
connectivity results in many users complaining of issues of
latency, the minority of consumers enjoying with super-fast
connections report “perfect” performance while streaming
new AAA titles. Of course, such connections aren’t available
everywhere, leaving many consumers eager for the LEO
www.satellite-evolution.com | November/December 2020
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Cloud Gaming....

Photo courtesy of NVIDIA GeForce

simple fact that it distances the user further from true
ownership of the games they purchase. Regardless, a recent
survey by Simon-Kucher & Partners revealed that 35 percent
of all games consumers are already paying for a subscription
model of some kind, with 80 percent of those participants
reporting that they were open to multiple simultaneous
subscriptions.

services that prove practical outside of well-served urban
environments.
One of the more futuristic applications of cloud gaming is
a capability to run a home console game on your phone over
mobile data. While the process is still in its infancy, capped
at a maximum resolution of 720p, and understandably
requires the most demanding data plans one can subscribe
to, the feature is available to certain phones and certain
games.
Stadia’s funding method has also seen commentary from
the uniquely critical gaming community. The so called “gamesas-a-service” model has been hotly debated for some time
now, not least with Stadia’s current library, which is often said
to be smaller than what can be expected from games
subscription models like Xbox Game Pass or PlayStation
Plus, the exact problem so many new TV streaming services
are accused of.
Many popular commentators across gaming culture
remain distrustful of the games-as-a-service model by the

Competition across the board – Rivals hot on Google’s
heels
GeForce Now is another cloud gaming model, run by the
graphics card manufacturer, which uses a repertoire of
supported games from Steam’s distribution platform, which
may prove strong competition against Stadia by making use
of what is commonly regarded as the most loved library of
PC games of any distribution platform out there.
That said, GeForce Now is accused of possessing more
loading and occasional queue times before users can claim
a connection to one of the stations streaming their game to
them through the cloud, though the actual performance in
comparison to Stadia is hotly debated, as they are both very
competitive with seamless 4K and raytracing on a super-fast
connection.
The even newer Xbox xCloud cloud gaming service is
yet another competitor, making use of Microsoft Azure cloud
computing centres, and the existing Xbox game library. In
the case of xCloud, users will be using actual Xbox servers,
replete with existing player bases, rather than relying on the
matchmaking pools of very newly established servers on
Stadia and GeForce Now.
Amazon of course has their own alternative in Amazon
Luna, supported by Amazon Web Services’ Elastic Compute
Cloud (EC2 G4) infrastructure, which has only recently been
announced but has already boasted a US$5.99 a month “allyou-can-play” model via gaming “channel” packages, already
supported by Ubisoft who plan to feature their own channel
on the service.
Fascinatingly, this service closely imitates a cable TV
model with a Netflix-style price, offering a singular monthly
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cost for whatever entertainment a user wishes to consume
on a given channel.
Rumours abound that Sony has also entered a
partnership with Microsoft for use of their Azure technology
for their own cloud services as Nintendo President Shuntaro
Furukawa has gone on record stating the company must
“keep up with cloud gaming.” Though at the time of writing no
concrete plans have been released.

Xbox xCloud running Halo 5 on an Android phone at E3 2020

Pushing innovation – How cloud gaming is fuelling the
future
Various emergent technologies and techniques have been
theorised to further advance the performance of Cloud
Gaming such as GPU resource sharing or predictive input.
GPU sharing involves cloud-connected GPUs being unbound
from exclusively performing for individual users, instead
running as par t of a network shared by many users
simultaneously, which could cause all manner of issues if
improperly implemented.
Predictive input is an even more astonishing technique.
It involves the use of algorithms to predict a player’s inputs
and think ahead to render game assets associated with them
in advance. Majd Bakar, Stadia’s Head of Engineering,
described it as a method to “[minimise] latency to the point
where it’s basically non-existent” to the point where a state

of “negative latency” is maintained. The rendering of
“speculative frames” for the most likely player input is a truly
dizzying concept and one that’s been proven with systems
like Outatime, which have successfully run such processes
on previous generation titles like Doom 3. The frontier of cloud
gaming could represent the proving ground upon which the
true practicality of predictive input is realised.
While it seems that cloud gaming is still certainly finding
its feet, it’s clear that huge amounts of money are going into
the sector, fuelling its relevance across gaming culture via
exclusive early access to certain games and demos, special
partnerships with live-streaming platforms like Twitch or
YouTube, and rampant advertising and promotion.
It seems likely that just as with virtual reality, cloud
gaming’s golden age sits over the horizon, as developers
and publishers come to embrace its ubiquity, gamers come
to accept yet another paradigm shift in the nature of their
entertainment, and perhaps most importantly, LEO satellite
coverage provides the connection strength to support a wide
player-base. Indeed, cloud-gaming could become a pillar of
why a consumer may feel the need to sign up for a LEO
connection. At present, the technology represents an exciting
novelty, much as mobile phones or home cinema once were,
though possesses the potential to become just as colossal

to our daily lives.
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FEMA Type 1 Command Trailer for the Calcasieu Parish Police. Photo courtesy of Verizon

When every second counts
For disaster response teams, time is always of the essence and in order to respond rapidly to
unfolding events the connectivity available to them is essential. In this article, ST Engineering
iDirect explores the challenges posed in the aftermath of the recent Hurricane Laura and the
importance of satellite connectivity in re-establishing communications.
Darren Ludington, Regional Vice President, Americas,
ST Engineering iDirect
Early on 27 August 2020, Hurricane Laura made landfall
on Cameron, Louisiana after wreaking havoc across the
Lesser Antilles, Hispaniola, Haiti and Cuba. At category 4, it
was the first major hurricane of the 2020 Atlantic hurricane
season. With sustained winds as high as 150mph and a
catastrophic storm surge, it was the tenth-strongest US
hurricane on record and caused the deaths of at least 36
people and an estimated US$14 billion of damage.
The impact of the hurricane caused the failure of a
significant amount of terrestrial networks, making it difficult
for people to communicate in the initial wake of the event
and impacting the first responders who attended the scene
to help the residents and make initial assessments.
The agencies attending events such as Hurricane Laura
face their own, unique challenges in terms of communications
and often have to deal with whatever connectivity is available
to them at the time. The Internet is utilized to collect, send
and receive data from collaborative cloud platforms that have
been specially developed for use by relief actors. It is also
30
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used to communicate with headquarters and with the team
in the field, via voice, email and instant messaging. The
Internet allows teams to keep in touch with international news
and developments as well as allowing access to telemedicine,
exchange of e-health information and patient files.
An integral part of the emergency connectivity portfolio
is satcom technologies. Requiring no prior infrastructure in
order to operate, satellite technology allows first responders
to share information about hard-hit areas and helps residents
check in with loved ones. Today, satellite is also empowering
new technologies, such as drones and the Internet of Things
(IoT) sensors, to further help first responders on the ground
to quickly assess the situation when cellular and fibre
networks are down. In such scenarios, satellite can also be
used to aggregate the information collected (images, GPS
coordinates, video clips) to send back to HQ or to quickly
analyze and form actionable intelligence.
US telecommunications company, Verizon, immediately
deployed its Verizon Response Team to Lake Charles,
Louisiana, where its self-sufficient, expert team set up, ready
to restore connectivity where it had been knocked out and to
coordinate round the clock with first responders in order to
help them communicate. Verizon is a long-term partner of
www.satellite-evolution.com | November/December 2020
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....Disaster Recovery
ST Engineering iDirect and utilizes Newtec Dialog® for
cellular backhaul, emergency services and disaster recovery
as well as iDirect Evolution® for business continuity.
“Readiness for our Verizon Response Team is constantly
switched on,” explained Stuart Burson, Associate Director,
Satellite Solutions Group, Verizon. “In the case of Hurricane
Laura, we were already deployed at wildfires in other parts
of the country, so as you can see, there’s not a moment where
there’s not something taking place here. We can deploy in as
little as 24 hours, anywhere where the disaster strikes.”
The team deployed several portable network assets that
supported the efforts of Operation BBQ Relief, which offered
food to those affected as well as supporting the first
responders at the scene. This included Wi-Fi communications
that utilized the Verizon Satellite Network. “Our large response
team trailers are engineered to provide robust
communications using the Newtec Dialog platform,” said
Stuart. “We deployed in a Walmart parking lot, along with
Operation BBQ Relief, who prepared 30,000 meals a day.”

Verizon Response Team, Hurricane Laura. Photo courtesy Verizon

Satellite-connected cell sites
Satellite-connected cell sites were deployed to support first
responders and public safety and, due to significant impact
to the local fibre connections in the area, satellite backhaul
trailers were utilized to provide temporary connections until

fiber was restored. In order to survey the damage to
inaccessible areas, different means of transportation were
utilized, including boats and planes, so that connectivity could
be deployed as needed. This was coupled with a mammoth
re-fueling operation to ensure that the generators powering
different sites were kept well topped-up until commercial
power was available again.
ST Engineering iDirect’s Regional VP, Americas, Darren
Ludington made the snap decision to go and join the Verizon
team on-site in Lake Charles.
Due to the COVID-19 pandemic, Darren couldn’t fly to
Louisiana. So instead, he packed up his motorhome with
essentials and embarked on the 15-hour journey from Indiana
to Lake Charles. “I figured not only could I help but this would
show Verizon our commitment in making sure the network
was operating properly, and if I needed to, I could escalate
immediately,” Darren explained.
The Verizon team had deployed to every major US
disaster since 1997 but had never had a vendor offer to join
them.
“By the time I got to Lake Charles the cell network was
overall stable,” Darren explained. “The population had good
connectivity and Verizon set up free Wi-Fi hotspots. I spent
time social distancing with close friends from the industry
while working to help load almost 30,000 meals a day for the
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Operation Convergent Response
In order to demonstrate how technologies operate and the need for connectivity in an emergency, exercises are
scheduled on a regular basis to simulate the aftermath of a disaster and how communications will be re-established.
One such event is Operation Convergent Response (OCR), the latest of which was held from 19-21 November 2019 at
the Guardian Center in Perry, Georgia. Hosted by ST Engineering iDirect’s long-term partner, Verizon and mobile
technology leader, Nokia the public safety technology expo and live demonstration brought together the world’s most
innovative companies to showcase and test their technologies with first response teams during live emergency response
operations.
OCR attendees had the opportunity to observe six different scenarios, all driven by real-life global events to live
trial first responder solutions and innovations in a way that cannot be done in lab tests.
ST Engineering iDirect demonstrated its satcom solutions during the Cyberattack on Critical Infrastructure scenario.
With satellite-enabled mobile command vehicles, emergency response teams can send data — from video to voice —
en route to and at the frontlines of a disaster site. These mobile command vehicles can also help residents connect
with loved ones, coordinate essential services and restore communities.
During the scenario, ST Engineering iDirect’s satcom solutions powered a Kymeta u7 terminal mounted on a CanAm vehicle so first responders could establish a common operating picture and build situational awareness directly
from the scene. The u7 terminal’s flat panel antenna, paired with an iDirect Very Small Aperture Terminal (VSAT)
modem, is small enough to fit on a variety of emergency vehicles, from patrol cars to SWAT.
ST Engineering iDirect also worked with Verizon to provide general communications support for attendees of
OCR2019 with its cells-on-wheels (COWs) and Cells-on-Light-Trucks (COLTs) powered by Dialog VSAT solutions.
Satellite technology facilitates critical on-the-move and on-the-pause communications and continuity of operations
regardless of what terrestrial infrastructure is available. In disaster response scenarios, COWs and COLTs are used to
re-establish critical voice and data connectivity in times when traditional wireless connectivity is not available.
ST Engineering iDirect’s satellite solutions enable instant restoration of networks so that first responders can
continue to do their work without interruption. These fast deploy solutions are invaluable to those that are striving to
make sense out of chaos and ultimately save lives.

people affected by this powerful storm, via an amazing group
called Operation BBQ Relief.”
Impact on local residents
Whilst at Lake Charles, Darren had the opportunity to
experience the impact of the hurricane first-hand and the
effect that it had on the local residents. “I was able to take
one afternoon to drive a little bit and see some damage, and
it was shocking. Miles of electricity poles snapped like twigs,
nothing but some twisted metal and in some cases stilts where
houses once stood, saltwater standing in fields miles inland
from the ocean, electrical wires laying all over, and signs of
lives changed everywhere you looked. We even saw alligator
roadkill.”
It’s important to remember that, once the initial few days
after the hurricane might be over, the Verizon Response
Team’s work is far from over. They continue to provide service
to customers in the region using a variety of connections
whether they are fiber, satellite links or microwave. The
situation is fluid as debris removal, road clearing and clearing
of proper ty can also impact the communications
infrastructure. Stuart explains: “For the first 2-3 weeks, our
job is to provide a bridge while infrastructure is repaired and
residents who have been evacuated start to return and rebuild
their lives. We are there to help them until networks and
utilities are restored and up and running. In terms of the length
of time we’re deployed depends on the type of disaster. During
Hurricane Sandy, I was there two months. There are also
events like we had in 2017, where hurricanes ran concurrently
from Hurricane Harvey to Irma to Maria in Puerto Rico. We
responded to all three of those back to back.”
What did it mean to Verizon to have Darren on the scene?
“I would say that it gave an opportunity for ST Engineering
iDirect to fully understand and appreciate the different aspects
34
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“The team deployed several portable network
assets that supported the efforts of Operation
BBQ Relief, which offered food to those
affected as well as supporting the first
responders at the scene. This included Wi-Fi
communications that utilized the Verizon
Satellite Network.”
that were involved with a hurricane response and the critical
need that satellite plays in response to this,” said Stuart. “This
is the first time that we had leveraged our partnership to have
a resource on-site to not only participate but to gather data
and better understand the critical importance that ST
Engineering iDirect technology has on our response in the
field. Thank you, Darren.”
For Darren, it’s something he’ll never forget. “It was a reallife experience to see the extremely important role that
satellite plays in helping to immediately start to restore critical
services to a community after a natural disaster,” he said.
“Verizon’s mobile operations center was used by a local
sheriff’s department - their office had no phones or power,
so the trailer served as the 911 dispatch center; it was also
used as a base for some National Guard members, and as
an air-conditioned space to get a few hours of sleep between
shifts.”
And whilst the focus of this article has very much been
communications, it’s critical that we don’t forget those who
live with this threat and its after-effects year in and year out.
“Please keep the people of Lake Charles in your mind;
some people won’t have electricity back for months, and that’s
if they are lucky enough that their home is able to be lived in

by then,” concluded Darren.
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....Monitoring Remote Locations

Checking in on
remote assets
Remote telemetry units (RTUs) and SCADA
systems have been essential to support the
roll out of mobile communications and
broadcasting mediums, especially those in
remote locations. Moving from a nice-to-have
to a must-have, remote monitoring of systems
and assets is absolutely necessary in the 21 st
century broadcasting sector.
Philippe Aretz, Channel Sales Director, Ovarro (previously
Servelec Technologies)

Photo courtesy of Ovarro

One of the most important demands for telemetry
systems in the broadcast sector is to establish a reliable
communication network. Safety and efficiency are key
priorities, too, whilst organisations have legitimate concerns
about security breaches. In this paper, we propose a method
of creating a ‘smart’ communications infrastructure network
that performs locally controlled algorithms autonomously to
address these multiple requirements, as well as notifying
personnel when intervention is necessary.
Previously, some monitoring of physical assets may not
have been carried out regularly due to their remote location,

as this would increase the cost of regular engineer visits or
pose health and safety issues for lone working. However,
data collection is now viewed as a ‘must have’ compared to a
‘nice to have’ whilst serendipitously, remote telemetry units
(RTUs) are capable of easy deployment and operating and
transmitting data from any location.
Ultimately, the benefit of using RTUs in the broadcast and
telecoms sector is that it helps to reduce downtime and
enables more efficient preventative maintenance scheduling.
This is achievable due to the RTU system’s ability to provide
accurate, real time data; allowing management teams to make
better, more informed decisions. In addition, because RTUs
do everything locally, it means if communications break down,
they continue to run and act autonomously, whilst maintaining
a historical log, and reporting back later. In remote, harsh
locations where many masts are located, communication is
liable to fail regularly, although RTU’s can manage this. For
instance, the data that the RTU collects can be used to
suppor t maintenance decisions, and to verify that
performance obligations are being adhered to.
It is hardly surprising that in some critical applications,
organisations now require the mandatory use of RTUs as
they provide real-time, 24/7 notification of status alarms and
security breaches. Irrespective of this, companies in the
broadcast sector have long specified RTUs because of the
benefits the device offers them in terms of achieving their
goal of improving service to customers.
RTUs can be deployed on a wide range of equipment
from masts, control panels and security measures through
to electrical gear. Once in place they monitor electrical current,
temperature, smoke, power, and humidity and relay this
information to the cloud where it can be analysed and trended,
providing operators with a high degree of predictive
maintenance capabilities. Where power supply from the grid
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....Monitoring Remote Locations
is not available, they can incorporate intelligent management
of power consumption as well as battery or solar power
options.
The real value of an RTU is that it can perform
autonomous control in real time and then report to SCADA
on current status. Operators at the SCADA interface can
‘supervise’ the operations by setting new KPIs (Set Points)
or updating instructions (open/close this, start/stop that, for
example) for RTUs to then act upon and manage locally.
These developments in RTU functionality make them
particularly suited to the broadcast sector because they offer
resilience to the site environment, have an ability to operate
with minimal drain on local power resources, whilst retaining
the processing power to perform local control algorithms
autonomously.

‘Smart’ telecoms assets
Companies in the broadcast sector are demanding more, and

Photo courtesy of Ovarro

Project file: European cellular network
Our TBox RTU technology has been used by one of our
partners in Europe on a project with a major European
telecoms company as part of its commitment to improve
quality of service to its customers. The main scope of the
project was to optimize and replace obsolete RTUs. They
were also looking to optimize and control the equipment and
installation of a large set (several hundreds) of broadcasting
centres with a single solution; replace obsolete RTUs from
other manufacturers with a platform that is scalable, robust,
industrial, multi-protocol and redundant with local history;
support at a local and national level; and provide new data

acquisition functionalities and automation not previously
available.
The company required a telemetry solution that provided;
modularity, sturdiness, compact size, open and standard
telecontrol protocols (IEC-60870-5-104, DNP3), logic
programming and strong cyber security capabilities. Following
a careful evaluation of several alternative options, they
specified TBox MS and TWinSoft configuration tool because
it was felt to be a highly resilient and secure automation
platform for their critical and demanding SCADA applications.
In combination, these technologies allow users to complete
their applications and dynamically control communication,
alarms, data logging and logic locally or remotely in a fully
secure environment. The modular construction of the remote
telemetry unit also meant that it matched their technical and
functional requirements
The protocols used; IEC-60870-5-104, SNMP, Modbus
RTU/TCP, were chosen to allow the management of
downstream communication with the equipment, sensors, and
broadcasting devices, as well as to interact upstream with
the SCADA control centre. These kinds of solution are suitable
for mobile telephony infrastructure, audio-visual broadcasting
networks, smart cities, IoT and security.
This customer went on to deploy the technology in over
300 sites and continues to deploy it at other locations.
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Monitoring Remote Locations....
‘smarter,’ information and as a result, RTUs will be deployed
in greater numbers. It’s worth bearing in mind that currently
most RTUs are only used for operations, although they can
support maintenance teams, health and safety initiatives and
environmental management.
As networks grow and increase in size through more
connected devices, managing the greater number of assets
will become increasingly difficult through traditional, nontechnology methods such as scheduled service engineer
visits.
Mergers between companies that span continents and
sharing of assets such as masts will require a technological
approach because central management will increasingly
require remote data collection. Set against this is the fact
that RTUs are a cost-effective way of collecting large amounts
of data, meaning a relatively low investment cost for the
benefits they deliver will make them a more attractive
proposition on a wider range of assets.
Advances in RTU technologies such as signal
transmission methods, cloud, Smart Data Analytics and
Smart / Intelligent Smart Sensors, Industrial Interest of Things
(IIOT) 4.0, Cloud Data Analytics, Digital Twin Narrow Band
and Cyber Security, will also extend functionality and
encourage greater uptake. Likewise, cyber security is a major
focus with technologies like our industrial grade TBox now
incorporating built-in standard ‘cyber-secure’ features such
authentication, encryption, firewall, SSL/TLS, HTTPS,
SMTPS SFTP/FTPS and VPN as well as brute-force attack
protection.

Conclusion
We have looked at the reasons why RTUs are growing in
popularity in the broadcast sector and why they are necessary.
The benefits were illustrated through the case file that looked
at a European-based cellular network business.
RTUs have come a long way in the last few years and as
broadcast companies face continued pressure to maintain
efficiency, security and network coverage, their use looks
set to increase. Continued innovation will help drive this
change; it is already possible to deploy RTUs on a wide range
of broadcast equipment, whatever its size or age.
Inbuilt redundancy and resilience are helping too, avoiding
system failures.
At the same time, improvements in processing power and
throughput mean RTUs keep up with increasing demand for
data.
Looking to the future, RTUs, which are already highly
reliable ‘mini PCs in the field,’ will help harness the power of
IIoT by making older assets ‘smart.’ Edge Computing will
come into the mix at some stage, although increased
processing power of RTUs means they are already part of a
distributed network, processed at the ‘edge’ of the network.
With broadcast’s geographically spread assets and
multiple process that all generate massive amounts of data,
key to ensuring these improvements is being able to capture
and interpret it in real-time.
Latest, ruggedized RTU technology focuses specifically
on that, helping operators meet their investor and customer
commitments.
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....Satellite Showcase

Welcome to SATELLITE SHOWCASE, bringing you the latest products and services for the international Satellite and
NewSpace sectors.
In this, and future issues, we will publish a selection of products, services and solutions from leading suppliers around the
world. These companies invest millions of dollars to create and improve their offerings, to enable you to design, build and
operate equipment and provide services that will improve the telecoms, radar, observation, communication, financial,
tracking and environmental businesses that we all depend on.
Check out the entries on the following pages. If an item is of interest, click on the links to request more information or to
visit the company’s website.

Advantech Wireless Technologies releases Ultra-High Power SSPA System for TT&C and Deep Space Communications
Advantech Wireless Technologies announced the release of its DeepBlu-Series 8.5kW Wideband C-band Modular SSPA
System for LEO, MEO and GEO applications that include Satellite Telemetry, Tracking, and Control (TT&C) and Deep Space
Communications. The newly designed DeepBlu-Systems consist of multiple high-power SSPAs packaged in ruggedized,
outdoor enclosures and integrated into a single frame structure that includes combiners, loads, power distribution and M&C
– perfectly suited for fixed and full motion antenna installations. Modular architecture with 1:N built-in redundancy and field
replaceable amplifiers minimizes downtime, resulting in the highest service availability in the industry.
“Our DeepBlu high-power SSPA systems are designed to produce the high levels of EIRP necessary for the simultaneous
control of multiple satellites, while facilitating communications with assets in Deep Space. Today’s satellite modem technology
can generate links with modulation schemes of up to 1024 APSK that, when combined with solid state power amplifier
technology, can achieve extremely high levels of bandwidth efficiency. DeepBlu is an excellent enabler for critical operations.
As the consumption of bandwidth from the expansion of 5G accelerates, traditional teleport operators will be able to
accommodate more users in less C-band spectrum,” said Cristi Damian, VP Business Development at Advantech Wireless
Technologies.
For further information visit: https://advantechwireless.com

1.35m Flexible Integrated Terminal (FIT)
AvL Technologies’ new 1.35m Flexible Integrated Terminal (FIT) offers a flexible,
user-defined terminal platform with a 12-piece reflector and an integral tripod
for a small pack-up in two IATA-compliant checkable cases. The manual-point
version operates with manual point assist software and can be upgraded to
motorized operation with AvL’s AAQ antenna control system. The terminals
operate in X, Ku and Ka-band with new bayonet-style feeds and feed kits for
quick RF changes. The terminals have a built-in tuner and beacon receiver, are
scalable with 75cm, 98cm and 1.35m reflectors, and are flexible with modem,
BUC and LNB options and an AvL ARSTRAT-compliant ODU.
For further information visit: https://www.avltech.com

Isotropic Systems has cracked the code for next-gen connectivity
Isotropic Systems’ transformational terminals feature patented optics and beamforming technologies capable of unleashing
the full potential of new satellite constellations set to come online in the next two years. The roadmap features a converged
antenna that operates in multiple frequencies and multiple beams, meaning commercial and government users of the platform
can completely arbitrage all the capacity in space through a single terminal.
Isotropic Systems’ first-generation multi-beam terminal is a Ka-band platform set to serve Non-Geostationary Orbit (NGSO)
constellations. The company has contracts with SES and Inmarsat, as well as US Defense organizations ready to leverage
the breakthrough terminal.
For further information visit: https://www.isotropicsystems.com
40

print issue 1.pmd

www.satellite-evolution.com | November/December 2020

40

22/11/2020, 21:36

www.satellite-evolution.com | November/December 2020

print issue 1.pmd

41

41

22/11/2020, 21:37

....Satellite Showcase

Intellian’s v60Ka 2 and v100NX Ka antennas gain
type approval from Telenor Satellite
Intellian is pleased to reveal that two of its industryleading antenna systems, the v60Ka 2 and v100NX
Ka, have gained type approval from Telenor Satellite
for use on their THOR 7 Ka-band GEO satellite
network. This means that the systems are now
officially certified to take their place in service
alongside Intellian’s v85NX, the first 85cm antenna
to receive type approval on the network.
The Intellian v100NX Ka delivers market-leading
RF performance and is future-proofed with a speciallytuned radome and reflector in anticipation of
forthcoming 2.5GHz wideband Ka network services.
Like all NX Series antennas, the v100NX Ka supports
multi-orbit operation and can be simply converted
between Ka and Ku bands, allowing owners of existing
v100NX Ku-band antennas to easily switch to the
THOR 7 network if desired. An optional 10W BUC upgrade provides a straightforward means of further boosting the antenna’s
performance.
For further information visit: https://www.intelliantech.com

Integrasys Beam Budget is the Link Budget calculation tool ideal for Satellite Operators and Service Providers
Beam Budget provides the most accurate Link Budget which includes graphical beam representation. Its friendly interface
makes it easier for Sales Representatives providing Automatic & Graphical reports and the possibility to export Excel & PDF
reports with an executive summary and a complete report for forward and return link.
There are two licenses:

•
•
•
•
•
•
•
•
•

Basic License Features
Beam Budget Base License.
USB Dongle Key.
License Certification.
User Manual.
Support Videos.
Private Cloud Support.
Support for First Year.
Installation and Configuration (in *VMWare
remotely).

*VMWare not included
Network License (Upgrade)

•
•
•
•
•
•

Perform several link budgets inside a selected
region in one calculation.
Select the region drawing a rectangular area on
the 3D globe.
Select the region depending on the satellite EIRP or G/T value of the uploaded footprint.
Full-Duplex option to perform FW and RT link budgets in a single calculation in the selected region.
ACM calculation to check the most efficient MODCOD in the selected region.
Optimize Transmit Power, VSAT Antenna Diameter, MODCOD or Excess Link Margin in each location of the selected
region.

For further information visit: https://www.integrasys-space.com/
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MDI has introduced two products specifically designed for NewSpace SmallSats
Key features include:

•
•
•
•
•
•
•
•

12V (9-20V) Input;
Optimized efficiencies for low power (2.5W) and medium power (15W)
applications;
GaN Switching at 250kHz for low ripple;
No SEE, LET >82meV*cm^2/mg;
TID 45 kRads (L & LE Grades);
Magnetically coupled feedback;
Seam Weld Hermetic Package; and
Single and Dual output models.

For further information visit: http://www.mdipower.com

ND SATCOM Flyaway Terminal
Severe Storms, Gale-Force Winds – Ready To Communicate Anytime!
Send and receive where other systems have already given up. Discover
the new ND SATCOM FLY AWAY terminal with integrated SKYWAN
technology, which is revolutionizing the market with its unique robust
design. Whether you are experiencing severe storms or gale conditions,
this terminal is extremely reliable, ready for immediate action, and raises
the bar worldwide in terms of communication security. Plus, its light and durable components enable easy transport and a
long product life. Stay tuned to learn more about our new Flyaway terminal launching soon!
For further information visit: https://www.ndsatcom.com
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Provider of satellite ground application solutions
SATA devotes itself to the development of satellite ground application
field, and provides various satellite application system solutions for
customers.
Providing various value-added services, broadband, remote video
monitoring, ship data monitoring etc., enjoying high-speed network
services in remote areas without network coverage, especially in the vast
ocean, it is easy to monitor the status of ships on the sea by remote
device at any time and any place.
Providing automatic task execution plan, whole-process system alarm
monitoring and real-time process tracking, and realizing central
dispatching function of the satellite uplink remote control, downlink
monitoring and receiving satellite data.
Providing IP voice call service, turnkey service for sports events and
live news broadcast, telemedicine based on abundant satellite resources
and ground application system.
For further information visit: http://www.satgroundapplication.com

mosaic-TTM, a highly secure and accurate GNSS timing module
Septentrio, a leader in high-precision GNSS positioning solutions, has
announced an addition to its GNSS timing portfolio: mosaic-TTM is a
high-end GPS/GNSS* receiver module built specifically for resilient and
precise time and frequency synchronization under challenging
conditions. Its multi-frequency multi-constellation GNSS technology
together with AIM+ Advanced Interference Mitigation algorithms allows
mosaic-TTM to achieve maximal availability even in the presence of
GNSS jamming or spoofing. This compact surface-mount module is
designed for automated assembly and high-volume production.
For further information visit: https://www.septentrio.com

Teledyne e2v HiRel expands RF Line with new 25GHz Frequency Doubler
Teledyne e2v HiRel, part of the Teledyne Defense Electronics Group, has announced the latest addition to its rapidly expanding
line of RF solutions, a new RF MMIC Frequency Doubler.
Launching Teledyne e2v HiRel’s new Frequency Multiplier product line, this active Doubler, TDFM001000, is designed for
high reliability signal chain applications in Space. It is particularly well-suited specifically for satellite transponders, transmit/
receive modules, microwave-based communications, millimeter-wave point-to-point radio, and related processes.
TDFM001000 is a 7.5-25.0 / 15.0-50.0 GHz single ended input (no external balun required) GaAs MMIC Doubler with a
+15.0 dBm output drive. It is an excellent LO Doubler that can be used to drive fundamental mixer devices. It uses a GaAs
PHEMT device model technology and is based upon electron beam lithography to ensure high repeatability and uniformity.
Other key features include:

•
•
•
•
•

Single Ended Input Doubler with Distributed Buffer Amplifier
100% On-Wafer RF, dc and Output Power Testing
100% Visual Inspection to MIL-STD-883 Method 2010
RoHS Compliant
260°C Reflow Compatible

•
•

Applications:
Excellent Broadband Mixer Driver
Excellent LO Driver for Receivers
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Innovator in the RF space
Terrasat Communications designs and manufactures innovative RF solutions
for satellite communications systems. The ground-breaking IBUC - the Intelligent
Block Up Converter - brings advanced features and performance to C-band,
X-band, Ku-band, & Ka-band satellite earth terminals and VSATs. Terrasat
Communications offers the IBUC (Intelligent Block Upconverter) brand RF
solution for MILSATCOM terminals. Building on the company’s reputation as
an innovator in the RF space, Terrasat has launched several IBUC models that
play a key part in ruggedized tactical satellite terminals. All IBUCs are
engineered and manufactured in the company’s modern Silicon Valley facility
and are backed by a 3-year warranty.
For further information visit: https://terrasatinc.com

Thuraya is collaborating with FrontM to launch Thuraya SatTrack, a cloudbased tracking and monitoring service that significantly increases
operational efficiencies on board fishing vessels. Designed for the top-selling
Thuraya MarineStar voice, tracking and monitoring solution, SatTrack will
be available to users very soon.
In spite of digitalization and increased influx of information, the high
cost of integrating third-party services and solutions is limiting the growth
of the fishing industry. Thuraya SatTrack is a low-cost turnkey subscription
service that provides interactive, real-time fleet tracking to monitor vessels.
It enables operations with detailed maps, up-to-date weather layers and
customized alerts with position reporting. Thuraya SatTrack helps MarineStar
users stay in command, gain vital market advantage and contribute to
sustainable fisheries by improving compliance with national and international
regulations.
For further information visit: https://www.thuraya.com

Discover how to protect your Earth Station Antenna signals from
the elements with WALTON DE-ICE
WALTON’s unique plenum HOT-AIR DE-ICE system delivers superior
performance and efficiency for antennas 3.7 to 32m. Uniform surface
heating minimizes reflector distortion, delivering the most powerful
and cost-efficient de-icing on the market:
•
•
•
•

Liquid Propane, Gas or Electric Heating to best suit your unique
installation.
Unmatched performance for the most demanding Ka-band
antenna requirements.
For 0.6 to 6.3m, SNOW SHIELD antenna covers offer heated/
un-heated solutions.
Adding ICE QUAKE to SNOW SHIELD sheds off snow before
ice forms. Up to 100x energy savings.

The Walton PORTABLE RADOME protects GEO/LEO/MEO antennas from winds (to 85Mph), snow, ice, rain, sand storms,
debris and more. Single-person-setup in under and hour. The Radome is also airline shippable.
For further information visit: http://www.de-ice.com
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If your focus is the global satellite industry - look
no further! The Satellite Evolution Group, a
division of DS Air Limited, is one of the leading
print and digital marketing platforms for the
industry. For over seventeen years we have served
the global satellite market with information key to
this evolving sector.
The portfolio including Satellite Evolution Asia,
Satellite Evolution EMEA, NewSpace
International, and Global Military Communications
covers the entire spectrum of the industry from
launch, ground segment and networks to space.
Enjoyed this issue of Satellite Evolution
Asia? Well hold on to your hats, because
there is much more to come!
Coming up in Satellite Evolution Asia January/February 2021
News
VSAT
NewSpace
Constellations
Earth observation
Deep space exploration
5G
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