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#Telesat #Marlink #NASA #Cognizant #BIM

Search for answers in the stars

Editorial

Editor - Amy Saunders

As we move into 2022, there is no denying the challenges that many still face
globally. However, slowly but surely, industry sectors are beginning to return to normal and the space & satellite sectors
are showing strong potential for growth. According to NSR’s newly released report Global Space Economy, 2nd Edition
(NGSE2) strong revenue potential is projected across all key segments of the sector. Investment is running at a record
high and demand for space products and services across both the public and private sector is booming.
It’s refreshing to see a truly historic moment for expanding our knowledge on the evolution of the universe: NASA’s
Webb Space Telescope (WST) was launched on Christmas Eve, equipped with the Airbus Near InfraRed Spectrograph
(NIRSpec). The instrument is one of four on board the WST, which will succeed the Hubble Space Telescope as the next
great space observatory.
The ‘super eye’ NIRSpec instrument is a multi-object spectrograph capable of simultaneously measuring the near
infrared spectrum of at least 100 objects – such as stars and galaxies – with various spectral resolutions down to 0.3
nanometres. The observations are performed over the wavelength range from 0.6-5.0 micrometers. The NIRSpec
instrument will study the formation of the first stars and galaxies in our universe when it was only a few hundred million
years old. It will be able to capture the spectra of typically 60-200 galaxies at a time, allowing scientists to observe in
exquisite details how they formed and evolved. Much closer to us, NIRSpec will also be able to study the atmosphere
of exoplanets, these planets orbiting stars other than our Sun. It will, in particular, search for the signature of key molecules
like water.
In this February issue of Satellite Evolution Global, we’ve interviewed Manik Vinnakota from Telesat, who provided
an update on the Telesat Lightspeed LEO constellation and its intended impact on the digital divide. Marlink’s Alexandre
de Luca explains how niche networks are the new normal, while Cognizant’s Manju Kygonahally opines on the challenges
of connecting businesses to the new wave of LEO constellations. Meanwhile, we’ve explored the application of satellite
technology for building information modelling (BIM), the ever-evolving threat of cyberweaponry and the long road to
security and reviewed the latest developments in inflight connectivity in the midst of the ongoing pandemic.
In other news, this issue is my last before departing for maternity leave. Crispin Littlehales
(Crispin@dsairpublications.com) will act as Editor in my absence – please feel free to reach out to her for any and all
editorial enquiries - and I’ll be back in July ready to catch up on all things satellite!
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#ESA #Yokogawa #Optical #LEO

ESA uses Yokogawa
instruments
EUROPE: The European Space Agency (ESA) is using the
precision of Yokogawa’s optical wavelength meters to
ensure accurate tuning of lasers used in Earth to space
communications.
ESA operates a network of geostationary satellites
known as the European Data Relay System (EDRS). These
satellites communicate with a constellation of European
Low Earth Orbit (LEO) satellites called Sentinels, used for
Earth monitoring applications.
The EDRS satellites use radio communication to upload
the LEO satellites’ images and other data to terrestrial
servers.
The challenge is that the growing amount of
information from LEO and geostationary satellites and from
satellite constellations will mean that the available
bandwidth from radio communication links will soon be
too low to meet ESA’s data transfer needs.
Optical, laser-based communication is the obvious
answer, a technique already used to transfer data between
the LEO satellites and the EDRS network. Optical
communications is a proven technology on Earth and

Photo courtesy ESA
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Satellite News & Analysis
forms the backbone of the internet.
However, optical communications in free space
between the Earth and a satellite calls for special laser
technology. This is because optical signals transmitted
between the Earth and space are subject to interference
from various sources, such as clouds or other weather
phenomena.
In addition, optical signals in free space cannot be
shielded from external sources of optical interference by
the physical medium through which they travel, such as
an optical fibre on Earth.
Optical communication systems need to achieve a
sufficient signal-to-noise ratio to maintain the link between
transmitter and receiver. In the ESA’s EDRS, signals are
transmitted at a very precisely specified infrared
wavelength of 1064.625 nm (nanometers) ±11 pm
(picometers), with almost zero variance in the peak
wavelength. This allows the receiver to lock on to the
transmitted narrowband signal and to eliminate interfering
signals. With this technology, the EDRS satellite can
operate even when the sun is in its line of sight.
ESA is implementing optical Earth-to-satellite
communications technology in its optical ground station
(OGS) on the Spanish island of Tenerife and at the
Aristarchos 2.2 m telescope at the Chelmos observatory
in the Peloponnese in Greece.
Maintaining the exact transmitter wavelength is a critical
part of the Aristarchos system’s operation, achieved by a
technique where the transmitter laser is pumped by an
808nm laser diode to generate an accurate 1064.625 nm
±11 pm output. This wavelength is controlled accurately
by adjusting the operating temperature of the transmitter
laser.
Measurement of optical communications systems is
usually performed using an optical spectrum analyzer
(OSA), a highly accurate and reliable instrument that
analyzes optical wavelength, among other criteria.
OSAs such as Yokogawa’s AQ6370D achieve a
wavelength measurement accuracy of ±10 pm
(picometres) at a reference wavelength of 1550 nm and
±100 pm at 1064.625 nm. Although this is highly accurate,
it is still not accurate enough to meet the demands of the
Aristarchos installation.
Zoran Sodnik is the optical communications technology
manager at the ESA’s telecommunications and integrated
applications directorate. He is responsible for the optical
communications system installed with the Aristarchos
telescope. Says Sodnik: ‘The EDRS operates at frequencies
measured in multiples of terahertz and the transmitter and
receiver wavelengths are no more than 28 Gigahertz apart.
This means that the laser’s frequency has to be set with
Gigahertz precision, and then measured with the same
level of precision and accuracy.’
Working with Simac Electronics, a Netherlands-based
supplier of connectivity and measurement technologies,
the ESA selected a specialist optical wavelength meter,
the AQ6151B from Yokogawa.
The instrument uses a Michelson interferometer,
capable of measuring wavelength very accurately. In the
AQ6151B, the high accuracy model in the AQ6150 Series,
accuracy is specified at ±0.2 ppm. Available in three
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wavelength ranges, the Aristarchos installation uses the
Wide Range version, covering wavelengths from 900 nm
to 1700 nm.
The AQ6150 series offers high speed, with the ability to
acquire, analyze and transfer a measurement to a PC within
0.2 seconds. As well as high accuracy, the AQ6150 Series
offers simultaneous measurement of up to 1024
wavelengths and handles input signal power as low as 40 dBm.
The AQ6151B also has built-in analysis functions and
requires no programming, making it easy to use.
Sodnik was confident that using the Yokogawa optical
wavelength meter would produce the results that the ESA
was looking for: ‘The ESA has used Yokogawa instruments
extensively in the past and has always found them to be
extremely accurate and reliable. This latest installation at
the Chelmos observatory called for extremely high
accuracy. I had no hesitation in selecting a Yokogawa
product – it has fully lived up to my expectations.’
Using the highly accurate AQ6151B to tune
lasers, ESA expects that optical transmission
could take on the burden of handling high
bandwidth
traffic,
replacing
radio
communication as the primary means of
sending and receiving data from satellites.

#Gilat #Intelsat #SKYPerfectJSAT #SkyEdgeIV
SkyEdge IV maintains backward compatibility to Gilat’s
renowned SkyEdge II-c VSATs.
“Gilat is bringing to market SkyEdge IV, an unprecedented
deep-tech software-centric platform that will make the future
multibillion-dollar VHTS market opportunity a reality,” said
Hagay Katz, Gilat’s Chief Product and Marketing Officer. “I am
pleased to report that we have already secured significant
orders for this leading platform.”

Intelsat partners with SKY Perfect
JSAT
ASIA: Intelsat has expanded its partnership with SKY
Perfect JSAT Corporation to use its next-generation
JCSAT-1C high-throughput satellites (HTS) over Japan and
Asia, one of the fastest-growing markets for air travel. The
partnership benefits both airlines and passengers because

Gilat announces launch of
SkyEdge IV
ISRAEL: Gilat Satellite Networks has announced
the launch of SkyEdge IV, a next generation
satellite communication ground system, aiming
to capture a leading position of the multibilliondollar emerging VHTS market opportunity.
SkyEdge IV will increase operational efficiencies
due to scalable software centricity and provides
VSAT backward compatibility to preserve
SkyEdge II-c customer investment.
SkyEdge IV was built to lead the
revolutionary Elastix-Era of satellite communication, where multi-orbit constellations and
very high throughput satellites (VHTS) answer
the demand for ubiquitous connectivity for fixed
and mobility sites anywhere, answering the
promise of the cloud, 5G, and IoT.
Gilat’s SkyEdge IV is a multi-orbit, multiservice platform built to work in harmony with
software defined satellites and support cloud
software defined network (SDN) centric
infrastructure.
The platform is equipped with ElastixTotalNMS to orchestrate network management
for a unified network.
Furthermore, SkyEdge IV includes Aquarius,
a family of ultra-high-performance VSATs
reaching over 2Gbps total throughput. An
Elastix-Access Scheme simultaneously
supports any application, even in the most
demanding and dynamic conditions. In addition,
www.satellite-evolution.com | February 2022
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it promotes an exceptional passenger experience with
faster internet connection speeds onboard flights.
“When it comes to inflight connectivity, customers and
passengers today expect a top-notch, seamless
experience,” said Dave Bijur, Senior Vice PresidentCommercial at Intelsat Commercial Aviation. “Our
expanded partnership with SKY Perfect JSAT Corporation
to augment our network provides a leading experience,
exceeding airline and passenger expectations.”
“JSAT continues to be an important and preferred
partner of Intelsat, providing high-quality capacity in Asia,“
said Intelsat’s Vice President of Business DevelopmentNetwork Partnerships Adam Troy. “We have partnered with
JSAT for many years, dating back to our first joint venture

satellite, Horizons-1. We know we can count on JSAT’s
support to serve our customers’ needs across multiple
market sectors, augmenting our global satellite network.
This capacity, in particular, will allow Intelsat to continue
providing best-in-class in-flight connectivity over Japan for
years to come.”
“We’ve had a long-lasting partnership with Intelsat,
starting with our JCSAT-5A satellite for Intelsat’s service
to Japan Airlines (JAL),” said Teruo Yamashita, Group
President of Global Business Group at SKY Perfect JSAT
Corporation. “As air traffic continues to grow in Japan and
Asia, expanding our partnership with Intelsat was a logical
solution because of the company’s reputation for
delivering reliable, state-of-the-art communications and
its forward-looking solutions to support global mobility.”
Intelsat was recently named Best Inflight Wi-Fi Service
by Global Traveler Magazine. With an initial $2B investment,
Intelsat is building the world’s first global unified softwaredefined network to support the next generation of global
mobility.
This includes a new fleet of software-defined satellites
to meet airline passenger demand for streaming-quality
inflight connectivity.
Intelsat brings airlines the scale and flexibility they
depend on to deliver outstanding passenger experiences
at any point in their route or network.

HRH Prince of Wales visits Astroscale - calls for action on space
sustainability
UK: His Royal Highness the Prince of Wales has visited
Astroscale’s ELSA-d Mission Control Centre to learn more
from the first private company to demonstrate a vision for
the safe and sustainable development of space for the
benefit of future generations.
His Royal Highness gathered with leading industry
representatives from OneWeb and the Satellite
Applications Catapult, together with Minister for Science,
George Freeman MP, and Paul Bate, CEO of the UK Space
Agency. The group toured the ELSA-d Mission Control
Centre and met with a group of young engineers from
Astroscale who are breaking new ground to provide a
solution to the growing problem of space debris, an issue
that puts critical satellite infrastructure and astronauts
based on the International Space Station (ISS) at serious
risk.
“We were delighted to meet with HRH Prince of Wales,
industry and government leaders to discuss how we might
envision the space environment as an extension of Earth’s
environment – an essential asset that all space actors must
utilize safely to ensure we maintain critical space-based
national infrastructure and satellite services including
monitoring climate change,” said John Auburn, Managing
Director of Astroscale Ltd. “We need to act now to protect
the space environment for governments, global industry,
society and for future generations.”
His Royal Highness, Prince of Wales, commented
during the visit, “While we’re making rather a mess of this
8
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His Royal Highness the Prince of Wales at the ELSA-d Mission Control
Centre. Photo Credit: David Fisher

planet, it might be useful to have an environmental
management agreement for space.”
Astroscale launched the first end-to-end
demonstration mission to remove debris from space in
March 2021. The ELSA-d mission, designed to test the
technology and capabilities needed to remove a defunct
satellite from space, is operated in the UK from the National
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In-Orbit Servicing Control Centre, a specialist facility
developed by Astroscale, in partnership with the Satellite
Applications Catapult, and funded by UK Research &
Innovation.
“This sounds like science fiction, but it’s really
happening up in space right now.” said Auburn. “His Royal
Highness met our team of expert engineers who, as part
of the ELSA-d mission, are in the middle of commanding
two spacecraft, a servicer and a client satellite that they’re
preparing to capture in the coming weeks.
The European Space Agency (ESA) estimates there are
more than 9,800 tons of space junk, including an estimate
2,840 defunct satellites, that risk collision with 5,000 active
satellites, or worse still the International Space Station (ISS).
“I’ll never forget listening to a talk by Astronaut Tim
Peake - he said he was only ever really frightened by one
major thing during his time in space: space debris colliding
with the space station,” said Auburn. “Tim was not alone.
We recently witnessed seven astronauts and cosmonauts
who prepared for an emergency evacuation of
the ISS after a Russian anti-missile test caused
more debris in space.”
Others share Auburn’s sentiments. Neil
Masterson, CEO of OneWeb talked of his
enthusiasm for space sustainability stating. “We
are honored to have attended the HRH High
Level Meeting on Space Sustainability,” said
Masterson. “Space is a shared natural resource
that can transform the way we live, work and
connect.
With the increased global demand for
launches of satellites that can provide data to
support the environment, the economy and
society, there are concerns around ensuring
access to space can be provided in a
sustainable way without risking in-orbit
collisions. The UK’s National Space Strategy,
unveiled last September, highlighted the
importance of the sector addressing the issue
of space sustainability as a strategic priority.
Earlier in the year, industry-led group Space
Scotland had acted as the catalyst for a major
sectoral drive towards net zero ambitions
through the Sustainable Space Challenges
initiative, which called for environmental
groups, schools and the local public to highlight
environmental issues for space to solve.
Outcomes and ideas were shared by
international partners including ESA, the
University of Texas at Austin, UK Space Agency,
Astroscale and First Minister Nicola Sturgeon,
calling for the industry to collaborate across all
key stakeholders internally, and to forge closer
partnerships with other sectors, to ensure the
UK’s burgeoning space industry develops in a
sustainable fashion.
Advancing the technology to remove space
debris creates other commercial opportunities
that will strengthen the UK’s global position in
the space sector, provide further opportunities
to lead on space sustainability, and could over

#Astroscale #Debris #Elsa-d #HRHPrinceofWales
time contribute towards Net Zero Space. The sector is
known as in-orbit servicing and manufacturing, and it is
driven in the UK by a group which convenes regularly via
the UKspace Trade Association. The UK’s space economy
has a tremendous opportunity for growth in this sub-sector,
highlighted in a report commissioned by the UK Space
agency. It’s estimated the fast-growing in-orbit servicing
sector will be worth US$4 billion globally by 2030, with UK
industry aiming to capture first-leader advantage and a
US$1 billion share of the total market.
“We’re at a tipping point for in-orbit servicing and
manufacturing in the UK,” said Stuart Martin, CEO of
Satellite Applications Catapult. “We already have many
capabilities developing at pace within Airbus, SSTL,
Astroscale, D-Orbit, ClearSpace and many more. For us to
accelerate capability and commercial growth, we need
strong partnerships between industry, academia and
government, and effective international alliances will be
critical.”
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The real space race: Connecting businesses to
satellite constellations
Satellite connectivity has the potential to
change the way we do business across the
globe, with those operating in remote and
rural locations particularly expected to
benefit. Right now, potential consumers
await the up-and-coming small satellite
constellations in order to take advantage of
high-speed, low latency, affordable
connectivity.
Manju Kygonahally, Head of Communications, Media &
Technology, Cognizant

T

he UK’s space strategy lays out the multiple ways
that the government wants the UK to become a
space powerhouse. Amid the details of spaceports
and manufacturing centres, there was also the news that
it would build on the UK’s strengths in satellite
communications and its investment in OneWeb.
While this new medium of connectivity will bring huge
opportunity to industry and consumers, we must be
thinking about the best way to ensure that it can provide
the speed and operations needed in the long term to make
it a worthwhile investment. This means building a system
that can process data at the edge, and optimize it to ensure
10
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speeds are kept at a high enough level to be productive
and worthwhile for businesses to invest in.

WHY SHOULD BUSINESSES CARE ABOUT SATELLITE INTERNET?

To a person living in the UK, or any other similarly
developed nation, the concept of satellite Internet can
seem confusing when they already have access to wired
broadband that works perfectly well. However, this is
because that infrastructure is well established, especially
in towns and cities. For a business based in a remote
location, such as a mine based in the Arctic, it might be
too costly, or just impossible to lay the fibre cables to reach
the site and connect it to the rest of the world. This can be
seen the most with the likes of oil and gas companies,
which often have drilling stations in remote areas, or ships
at sea, which need to rely on wireless connectivity to
communicate effectively with the rest of the world.
For these industries, satellite constellations can provide
a significant financial saving compared to the alternatives.
With the cost of launching satellites continuing to decrease
as technology improves and more can be included on each
launch, these options will only get more affordable. This
will allow important data and information from remote IoT
sensors to be shared at a faster rate than now. For example,
buoys in the middle of the ocean can share water levels
and weather readings directly via satellite, enabling more
accurate weather forecasting and live route planning.
Alternatively, these networks can give real-time
information on the status of oil pipelines, and whether

#Cognizant #Connectivity #OneWeb
repairs need to be made, reducing the risk of a leak.
Ultimately, using satellite Internet can give organizations
greater insight into how their assets are performing, and
avoid unnecessary dangers and costs.

THE WIDER IMPACT OF SATELLITE INTERNET

As well as enabling businesses to bring their remote assets
online, satellite Internet can have other impacts throughout
the world. These include providing a back-up system for
emergency responders to communicate through, as well
as offering greater insight into what is happening on Earth
by looking from space.
These benefits are already being explored. The UK
government is investing £2.6 million into space-enabled
technology and services designed to support the NHS’s
response to the current COVID-19 pandemic, as well as
any future pandemics and health crises. This scheme has
included the use of drone deliveries to help ease pressure
on supply chains.
By supporting this with satellite connectivity, it can allow
these deliveries to reach the right place, no matter how
remotely its location.

HOW DO WE CREATE A SYSTEM FIT FOR THE FUTURE?

As businesses begin to make more use of satellite Internet,
the amount of traffic it will need to handle will increase,
potentially reducing its efficiency. For example, going from
only a handful of IoT sensors sending information to

Photo courtesy Unsplash

thousands spread out over the globe will require more
bandwidth. This could affect the speed of the overall
system, potentially erasing the gains of the initial switch
as companies end up waiting hours for data to arrive.
To prepare for this, it is essential that providers like
Starlink, OneWeb and others build a system that can
handle this level of traffic. This can be done by ensuring
data is optimized at the source for backhaul through
LoRaWAN networks, and by keeping data size as small as
possible, transmitting only when necessary. Similarly,
prioritizing processing at local edge centres across the
globe will ensure that speed does not drop significantly
as more devices are added to the network. This will ensure
that the benefits brought by satellite internet can still be
felt many years into the future.
Satellite Internet has the potential to open the door for
many industries to embark on their digital transformation
initiatives. However, for it to be a success, providers must
plan for the future. If they get it right early, they will be
able to reap the rewards and beat out the rest of the
competition.

Photo courtesy Andrey VP/Shutterstock
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One of the largest and most
successful
Manik Vinnakota, Director,
Commercial, and Product
Development at Telesat

One of the largest and most successful satellite
operators globally, Telesat is backed by a legacy of
excellence from its base in Canada. As well as a global
network of geostationary satellites, Telesat is now
focusing on Telesat Lightspeed, a low Earth orbit (LEO)
constellation, and the first LEO network optimized to
meet the rigorous requirements of telecom,
government, maritime and aeronautical applications.
Manik Vinnakota, Director, Commercial, and Product
Development at Telesat, opines on the upcoming
constellation and the current status of the mobility
sector.

Satellite Evolution Global

Amy Saunders, Editor, Satellite Evolution Global

Q&A
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Question: We understand that you’re building out Telesat Lightspeed,
a new low Earth orbit (LEO) satellite constellation. What can you tell
us about the network design/makeup, and progress to date?
Manik Vinnakota: Telesat Lightspeed satellites are the most advanced
LEO broadband satellites and incorporate a wide range of cutting-edge
technologies that will deliver high capacity and low latency connectivity
for enterprise customers.
Telesat Lightspeed satellites have the longest satellite life of all
planned LEO constellations, only needing to be replaced approximately
10-12 years after launch. The sophisticated architecture of Telesat
Lightspeed includes agile beams, optically interlinked satellites, hybrid
orbits and onboard processing within the initial 298 satellites - all
combined to maximize the capacity on the LEO network. This reduces

Photo courtesy Telesat
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Nasdaq Times Square. Photo courtesy Telesat

the total capex required to deliver Telesat Lightspeed and
allows for disruptive pricing in the market to enable
affordable connectivity without compromising quality.
We continue to make progress on a number of fronts,
including with our satellite manufacturer, Thales Alenia
Space, and our satellite phased array antenna supplier,
MDA. Prototypes have been developed and tested, and
additional suppliers have been announced as
subcontractors to TAS and MDA for our program. On the
Telesat Lightspeed terrestrial network, we recently
announced that SatixFy will deliver its advanced Sx3099
modems for 288 landing station antennas as well - another
great way we have driven incredible momentum to date.
Question: These constellations can be extremely costly
to build out – Can you tell us how it’s all come together?
We’ve seen that Telesat has been fortunate to obtain
several government funding pools in exchange for
initiatives to bridge the digital divide?
Manik Vinnakota: The Telesat Lightspeed capex is
approximately CAD$6.5 billion, which includes the cost of
298 satellites and associated launches, the global ground
network of landing stations and operations centers, and
end-to-end IT systems to generate the network and deliver
services to customers. Additionally, it includes capital to
develop a family of user terminals across our target
enterprise markets, including advanced antennas for ships,
planes, and terrestrial sites.
Telesat Lightspeed has approximately CAD$4 billion
of financing in place, including roughly CAD$1.7 billion of
cash contributions from Telesat. The Government of
Canada is investing CAD$1.44 billion in Telesat Lightspeed
and the Government of Quebec is investing CAD$400
million, with both agreements comprised of loans and
equity investments. In turn, the Telesat Lightspeed
program is positioning Canada and Quebec as leaders in
the NewSpace economy. From this, we’ll see to the
creation of hundreds of highly skilled, high-paying jobs in
Telesat’s engineering, operations, and cybersecurity
facilities, as well as throughout our supply chain, including
the final manufacturing and assembly of the satellites in
Quebec.
14
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The balance of the funding for the Telesat Lightspeed
program is expected to come primarily from debt financing
via export credit agencies with whom we are in advanced
discussions. In November 2021, Telesat also became a
publicly listed company on the Nasdaq and TSX (Toronto
Stock Exchange), which provides the company with access
to the public equity markets for compelling investment
opportunities to drive our growth, including our
transformational Telesat Lightspeed network.
Finally, the Government of Canada and the Government
of Ontario have both made satellite capacity commitments
on Telesat Lightspeed to bridge Canada’s digital divide.
This agreement allows Internet and mobile service
providers to acquire Telesat Lightspeed capacity at
substantially reduced rates and deliver affordable, fibrelike connectivity to rural, northern, and indigenous
communities.
Question: Telesat recently signed a long-term
cooperation agreement with NSSLGlobal for certain
aspects of the Telesat Lightspeed network. What can
you tell us about the terms of the deal, and what
NSSLGlobal has to offer?
Manik Vinnakota: NSSLGlobal has been a long-time
Telesat customer and has been cooperating with Telesat
since 2019 on Telesat Lightspeed, including live
demonstrations for key customers. Under the expanded
cooperation agreement signed earlier this year, the
companies will integrate Telesat Lightspeed services into
NSSLGlobal’s value-added network, providing an
expanded service portfolio that delivers increased
performance, flexibility, and resiliency for customers.
As a key commercial launch partner, NSSLGlobal will
provide a European end-user testing and trials facility for
Telesat Lightspeed services at its UK headquarters and
will support Telesat with service testing, terminal testing,
performance validation and customer onboarding to the
network. In partnership with NSSLGlobal, we will jointly
bring unrivalled capabilities and cost economics to
NSSLGlobal’s blue-chip maritime and government
customers.
Question: The mobility sectors have been hard hit in the
last couple of years thanks to the ongoing coronavirus
pandemic. From your perspective, how has this impacted
operators, and when do you expect things to improve?
Manik Vinnakota: COVID-19 has impacted some of our
mobility customers, primarily in the inflight and cruise
connectivity markets. With longstanding relationships with
service providers in these sectors, we worked
collaboratively with our customers to bridge the most
difficult times. In the telecom space, we received several
requests for additional capacity to meet increased demand
related to teleworking and video streaming, as well as to
handle increased traffic on critical networks. A majority of
the new requirements were in remote communities, such
as Alaska and the Northern Territories of Canada, where
we provide critical connectivity to communities.
Question: Despite, or perhaps because of, the pandemic,
staying connected at sea has never been more essential,

Q&A Telesat
particularly for crew. What services are Telesat
delivering in this area right now, and how do you expect
them to evolve?
Manik Vinnakota: Telesat has been providing
geostationary satellite capacity to the merchant shipping,
yachting and cruise markets for years. However, the
connectivity requirements vary greatly for each of these
maritime segments.
Cruise vessels have the highest satellite capacity
requirements to effectively serve the connectivity needs
of hundreds of crew members and thousands of
passengers. To keep up with this demand, these vessels
typically deploy several 2.4m multi-band antennas and
channel bond IP streams from multiple satellites just to
meet today’s 300-400Mbps requirements for a ship. With
Telesat Lightspeed, we will deliver Gbps speeds to a single
vessel with a 2.4m antenna, eliminating the need for
complicated workarounds.
When numerous cruise vessels aggregate in a small
area like the Caribbean, we can bring in over 20Gbps to a
cruise port or hundreds of Gbps to the Caribbean. Plus,
our low-latency LEO network will deliver a significantly
improved user experience over GEO and MEO networks.
Similarly, Telesat Lightspeed will help connect crew
on merchant ships and offshore energy platforms as well.
For the crew on board, the quality of connection is critical.
In contrast to the range of GEO connectivity, Telesat
Lightspeed’s low-latency, fibre-like performance can
accelerate access to key applications such as secure
websites, VPN, video conferences, and online gaming.
Transoceanic containerships often follow high latitude,
great circle routes. While accessing GEO satellites at low
look angles can be difficult, our LEO network overcomes
these challenges with high look angles in the northern
latitudes.
Question: Inflight connectivity is another mobility area
hit by the grounding of fleets over the last couple of

#Telesat #Lightspeed #LEO #NASDAQ #Broadband
years. With the current recovery in the commercial
segment, what are your expectations for this area?
Manik Vinnakota: Recovery from the pandemic has varied
by country. In the United States for instance, air travel in
the first week of December 2021 was 83 percent of the
pre-pandemic passengers during the same period in 2019.
In Australia, September 2021 domestic passenger totals
were only 24 percent of the pre-pandemic volume of
September 2019.
As new COVID variants are identified, international
travel restrictions may be imposed - and as global
vaccination rates increase, travel restrictions may be lifted.
Telesat will continue to work collaboratively with its
customers to meet the connectivity requirements as
airlines and cruise ships adapt their offerings during these
challenging operating circumstances.
We consistently hear from our service provider partners
that passenger expectations for connectivity are increasing
as a result of COVID-19. Staying connected and maintaining
their digital lives, whether for business or pleasure, has
become more important than ever. Airlines and Cruise ship
operators must ensure their connectivity architecture can
flexibly scale to meet varying demands and deliver a
superior Internet experience.
Question: What is Telesat’s forecast for 2022 and beyond
as we emerge from the initial onslaught of the COVID19 pandemic?
Manik Vinnakota: Telesat’s first priority is to deliver
uninterrupted, robust critical infrastructure that our
customers rely on. In doing so, we believe we can deliver
stable financial results to our shareholders. We’re also
focused on building on the momentum we’ve established
to date in our Telesat Lightspeed program, and we’ll remain
laser-focused on all initiatives that will progress the
program forward in 2022 that include expanding customer
relationships, partnerships, and our growing team
overseeing these efforts.

Toronto Stock Exchange. Photo courtesy Telesat
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India International Convention and Expo Centre, a construction project that made use of BIM technology. Photo courtesy CP
Kukreja Architects

How can satellite geospatial construction
change our approach to development?
Geospatial software for construction
monitoring has become a key technology for
expanding economies and developing our
world. Building information modelling (BIM)
using the geospatial data of satellites has
established itself as the future of
construction, and a vital pillar of developing
smart city technology. Its efficiencies may
even give us the tools to accelerate the
development of the developing world.
Laurence Russell, Assistant Editor, Satellite Evolution Global

I

n May 2021, a memorandum of understanding (MoU) was
announced between the UK Centre for Digital Built
Britain (CDBB) and the US National Institute of Building
Sciences (NIBS) to collaborate on the development of the
US National Building Information Management (BIM)
Program to support the public and private sector in
achieving digital efficiencies in construction.
Fergus Harradence, Deputy Director for Construction
at the UK Government’s Department for Business, Energy
and Industrial Strategy (BEIS) said of the news: “The
creation of a US National BIM program aligned to
international standards marks a major step forward for the
global construction sector. This collaboration will lead to
economic and environmental benefits for both countries
by boosting the economic performance of the construction
sector and helping to improve social outcomes and trade
opportunities.”
16
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The news is another milestone in the UK’s progress
toward realizing the emerging BIM software market, which
was accelerated in 2018 when the UK Government set up
the Geospatial Commission to coordinate strategies for the
development and implementation of geospatial
technologies such as BIM software for more productive
use of energy and materials.
Since then, the Global Open Data Index has formally
ranked the UK as third in the world behind Taiwan and
Australia for data accessibility and usability in geospatial
technologies at the time of writing.

THE EMERGING BIM TECH SECTOR

Geospatial technologies are critical to the precise mapping
and monitoring tasks required prior to, during, and
following construction projects.
Geoconstruction software, and the ‘digital twin’
virtualizations that their data constructs, allow
development bodies to save time and money, as well as
anticipate issues and reduce waste.
Satellite Evolution Global approached George Floros,
Geographic Information Systems (GIS) Lead at construction
development organization Skanska, who told us: “I consider
geospatial key to unlocking the concept of digital twins,
but also in linking discreet digital twins at an organizational,
national and global level. Integrating a digital twin with
satellite geospatial intelligence accelerates more efficient
and effective ways of working, integrating spatial reasoning
and forecasting capabilities as well as proactive (rather than
reactive) decision-making.”
George’s colleague Anita Soni, Head of BIM at Skanska
concurred. “Geospatial is the key to establishing the ‘where
is what,’ particularly in construction. This is the first layer
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Geospatial Software
Geospatial World identifies 30 percent of all
construction as ‘rework,’ whereby structures must be readdressed due to uncomprehensive projects, poor
planning, and unforeseen developments, with 42 percent
of buildings or job sites being recognized as unnecessarily
unproductive.
With the tools to work more resourcefully and observe
all relevant surrounding environmental factors in real-time
over the course of a long project, these organizations can
lead the way for sustainable methods of working, which
will no doubt go hand-in-hand with growing green-building
trends that continue to multiply under the moving climate
targets regulators insist upon.
Developers like Skanska, Autodesk and others are
taking great lengths to position themselves as the answer
to these AEC sustainability obstacles.

RAPID GROWTH POTENTIAL IN INDIA
George Floros, Geographic Information Systems (GIS) Lead
at construction development organization Skanska

of interaction end users address with data and provides
context for different users digitized projects.”
These efficiencies have only become more important
as scrutiny homes in on industries like construction as
particularly guilty sources of pollution and emissions in our
economy. In fact, the architecture, engineering, and
construction (AEC) industry is globally recognized as the
biggest violator of sustainable practice by various
environmental bodies.

Photo by Mikael Blomkvist from Pexels
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As an eager adopter of new technologies, and the world’s
fastest-growing top economy, India stands to make great
use of BIM technologies and other geospatial productivity
tools. The nation is predicted to be the third-largest
construction market on the planet by 2025 at a value of
US$0.95 trillion. According to annual growth rates, the
country would also have firmly established itself as the
world’s fifth-largest economy comfortably ahead of the
UK by then, a feat some economists believe had already
occurred, though with a currently nominal lead.
Quoting from a white paper produced by Autodesk in
collaboration with Geospatial World in February 2021
entitled ‘Leveraging BIM for Sustainable Design and
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#Geospatial #Construction #Railways #BIM
Construction in India’: “India is embarking on a massive
infrastructure journey. Given the Government’s plan to
build 100 airports, construct 20 million affordable homes,
and modernize 8,000 railway stations, the country needs
a policy – within the current infrastructure ecosystem – to
enhance the adoption of building technology (in particular,
BIM) and deliver this grand vision better and faster.”
In India, most projects still see cost overruns of 20
percent on average, along with time overruns and material
wastage. This is a significant loss of money that may be
mitigated using BIM.
This combined with the tremendous need to adapt
South Asian infrastructure in anticipation of the
environmental threats of climate change makes India one
of the most significant design challenges for mankind in
our time.
Skanska’s geospatial BIM solutions have been
deployed on the UK’s HS2 project in order to streamline
progress, and target a number of similar projects, but Floros
recognizes that Skanska’s digitized efficiencies are capable
of handling organizational responsibilities that may be in
limited availability in underserved environments and
remote areas. “I see satellite data playing a key role in
monitoring site progress in such efforts.”
He goes on to explain that “Linear Infrastructure
projects such as highways and rail stand to benefit in
particular from geospatial monitoring during inception,
design, construction, operation and maintenance.” Such
public transport infrastructures are known to both boost
productivity for commuting and trade transportation, but
also offer the premiere green alternative for traversing long
distances, representing the world’s best future-proofed
transportation solution.
Sunil M.K., Head of AEC at Autodesk’s Indian branch,
who was quoted in support of Geospatial World’s white
paper, agrees: “Digital transformation is key to
infrastructure projects in India, and the change has to
happen now. BIM lies at the centre of this digital
transformation process as an intelligent 3D model-based

Photo by Quang Nguyen Vinh from Pexels
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Photo courtesy Jaromir Chalabala/Shutterstock

process that gives AEC professionals the tools and insights
to plan, design, construct and manage infrastructure more
efficiently and effectively.”
The expansion of digitization technologies implies their
inevitable integration into on-the-ground support, allowing
frontline engineers and planners to see comprehensive
information and actionable projections on-site through AR
supporting technologies.
That said, Floros reminds us that, “Technology is not
the stumbling block in 2022, organization is. What’s crucial
is making the end-user highly aware and equipped with
the kinds of critical tools which simplify their work to unlock
efficiencies.” Quoting Bill Gates, he explains: “applying
technology in an inefficient process will only increase the
inefficiency.”
The force of momentum behind our industries’
confidence in BIM solutions is such that if even half of their
endorsements are true, development investments could
stand to save enormously in the long term.
Given that our world possesses no shortage of capital
construction challenges in 2022, we’ll need all the help we
can get.
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#Marlink #SatelliteConnectivity #Cloud

Niche networks are
the new normal

Increasingly high customer expectations
require providers to re-think the provision of
services that deliver digitalization, safety,
and welfare.
Alexandre de Luca, President, Enterprise, Energy and
Government, Marlink

S

atellite connectivity used to be all about ‘the pipe.’
While a big pipe is desirable, it’s an experience many
end users rarely enjoy. Connectivity remains a
scarce resource in remote locations, but even so, users
still expect the highest possible performance. The
challenge this presents is that a single pipe sourced from
a single operator cannot meet the needs of diversified,
digitalized, and remote operations.
Digitalization starts with connectivity; it remains the
foundational principle and achieving the required
throughput will always be a central issue for customers.
But these days a network must be able to do more than
simply work, it has to work smarter.
Whether for maritime, energy, government or other
enterprise operations, user demand is becoming
increasingly specialized and stretching the capability of
traditional networks to the limits.
Hastened by the pandemic, customers are increasingly
looking to new techniques for their operations. These
include remote access to the IT network itself and for
intervention and maintenance on connected systems.
Teams want to use TEAMS, Zoom and the rest; these
collaborative workflow tools came into their own in the
last two years and are the new standard for working
together over distance.
In industries such as shipping, energy and mining, there
is an increasing need to monitor machinery performance
for operational and environmental reasons. High efficiency
is critical in global energy and transport supply chains and
regulation increasingly requires collection and reporting
of emissions data for compliance.
All remote operations are safety focussed and an
enterprise network may be required to support CCTV for
video monitoring, capture equipment status and provide
secure personal communications for staff.
In any scenario, customer demand for data and digital
services is increasing very quickly. If the network they are
using is at risk of congestion there is a clear argument for
having chosen a service with guaranteed bandwidth so
that operations are not interrupted and data can continue
to flow.

TOWARDS THE CLOUD

For the network operator, the issues centre around
22
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providing a solution that can achieve far more than was
envisaged even a few years ago and also reflects the fact
that no network is ever designed to serve a single market.
It must by its nature work across verticals and fulfill
different demands for different user groups.
This has created the need for a hybrid ‘network of
networks’ that combines any combination of connectivity
services into one seamless offering, including multiple
primary and back-up services over segregated channels
with dedicated management tools.
Delivering the network of networks means creating a
bespoke service which is flexible, future-proof and always
available when needed. This can be done by combining
any number of services into one network for a customer,
including new constellations as they become available.
But this concept also goes beyond the network. We
are used to ideas such as cloud computing and smart
routing of data but the ability to deliver these and other
services via satellite requires a highly specialized approach.
On-demand data transfer is relatively easy to
accomplish but the ability to store, access, and process
data in the cloud requires a higher degree of specialization,
employing applications and enabling multiple users to
access the data.
It also depends on software tools deployed to manage
and optimize the traffic for transport in a smarter way, such
as software-defined routing (SD-WAN) which calculates
the optimum available channel for connectivity.
The need to deliver services with ever lower latency
naturally leads to a discussion about the future of satellite
connectivity. Future constellations will play a role in this
conversation once commercial services become available.
Much will depend on whether the provider has a directto-market model or chooses to work with partners to
provide an integrated approach to operations, safety, and
security. But there’s no need for users to wait for an
experience that delivers very high bandwidth and lower
latency by blending the best available network with
advanced managed services.

IN REAL LIFE

Marlink helped expedition cruise ship operator Ponant to
provide connectivity to its guests with a smart hybrid
network comprising dual C and Ku-band VSAT
connectivity, GEO and LEO L-band connectivity and a highdata volume LEO store and forward capability.
An LTE/GSM service completed the hybrid network
solution enabling Ponant to provide aggregated delivery
of hundreds of gigabytes per month, offering a record
amount of data to connectivity-hungry customers.
For an energy major operating offshore West Africa,

#Marlink #SatelliteConnectivity #Cloud
the requirement was to combine existing terrestrial links
with satellite signals to provide a fully redundant service.
The operator wanted to maintain connectivity using 4G and
different ‘flavours’ of satellite service over multiple
frequencies at very high bandwidth, including a 250Mbps
MEO-based link.
Fixed installations represent different challenges to
mobile ones, but the network of networks concept proved
itself applicable to meeting diverse requirements,
regardless of location.
A definite trend we observe is the increasing demand
for networks designed around applications for specific
services, not the size or shape of the pipe. Just because
VSAT has been the primary signal for a decade it doesn’t
mean that in future it could be the back-up if terrestrial or
non-GEO services are more suitable, and this makes sense
for customer demands.
Client demand is for applications delivered as a service
to any location. They don’t want to hear about the hurdles;
they want MS-TEAMS to work. In future we will hear much
less about the pipe and more about how the
service can be composed and conducted so that
the various channels operate in harmony.

Photo courtesy Marlink

The need for more complex, real-time data will
continue to grow and disparate markets will need a
different blend of GEO, LEO, NGSO or 4/5G services. The
important element is to combine the right technology
package with the right service. Each customer is different;
now the way their network is constructed can be too.

THE NETWORK OF NETWORKS

Meeting this kind of demanding scenario requires
a deep integration with the customer so that the
solution provided has the functionality and
scalability it needs, with an eye on future proof
operations too. Often creating the right solution
will require rethinking the IT and network
architecture from end to end to make the
technology required work in cloud, onboard ship
or at remote sites.
Just as Marlink created a new Digital division
to meet the need for closer customer support in
digitalization, it has also created the Energy,
Enterprise and Government (EEG) division to
provide even more closely designed network of
networks services in a consolidated way to these
high demand markets.
It may not be possible to predict the future,
but a network of networks approach makes it
easier to plan for it because the integration of
satellite constellations, beams and frequencies
with managed services provides a highly
adaptable model.
Networks are becoming ever more niche in
order to meet ever more sophisticated
requirements. Achieving the required quality of
service means having clearly defined KPIs on
network quality and availability that can be
demonstrated and judged. By combining all
available services into a hybrid network, it is
possible to provide the uptime guarantee that
customers need to run their operations.
The future impact of NGSO constellations will
grow but operational orbit is not the defining
issue. For users it is more important to have a
guarantee of throughput and the right services,
tuned to their requirements.
www.satellite-evolution.com | February 2022
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#NASA #RaytheonIntelligence&Space #Arianespace

Photo courtesy NASA/Bill Ingalls

NASA announces new
Chief Scientist /Senior
Climate Advisor

NASA Administrator Bill Nelson has announced that Dr.
Katherine Calvin will serve the agency in dual roles as chief
scientist and senior climate advisor..
Calvin succeeds Jim Green, who retired from his role
Jan. 1 as chief scientist after more than 40 years of service
at NASA, and Gavin Schmidt, who has served as senior
climate advisor in an acting capacity since the position was
created in February 2021. NASA established the senior
climate advisor position to ensure effective fulfillment of
the Biden-Harris Administration’s climate science
objectives for the agency. Schmidt will maintain his role
as director of NASA’s Goddard Institute for Space Studies
in New York.
“I’m thrilled to welcome Kate to the NASA family, where
she will bring her expertise in integrated human-Earth
system modeling to help ensure the Biden Administration
has the data needed to achieve the critical goal of
protecting our planet.” Nelson said. “I also want to thank
Jim and Gavin for their invaluable leadership to NASA and
the world as chief scientist and senior climate advisor.”
As chief scientist and senior climate advisor, Calvin will
serve as principal advisor to the administrator and other
agency leaders on NASA science programs, strategic
planning, and policy. She will also represent the agency’s
strategic science objectives and contributions to the
national and international science communities.
“Climate change is one of the biggest challenges facing
our nation – and our planet,” Calvin said. “NASA is a world
leader in climate and Earth science. I’m excited to be a
part of the team that is helping to advance this important
science mission.”
24
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Executive Movers and Shakers

RAYTHEON INTELLIGENCE & SPACE ANNOUNCES
LEADERSHIP UPDATES
Raytheon Intelligence & Space has announced that
Kristin Robertson is joining the RI&S team as president
of the Space & C2 strategic business unit. Robertson
will serve on the RI&S senior leadership team and
report directly to Roy Azevedo, President, RI&S.
“Kristin brings a wealth of experience to RI&S as well
as a proven track record of leading and growing
complex product lines,” said Azevedo. “She and the
S&C2 team will help us meet growing space market
demand and support our customer’s evolving
missions.”
Most recently, Robertson served as vice president
and general manager of autonomous systems at
Boeing, leading autonomous technologies, intelligence
capabilities and networking solutions from seabed to
space. During Robertson’s tenure, she led and grew
several multi-billion-dollar product lines.
Robertson received her bachelor’s degree in
electrical engineering from the University of California
in San Diego and her master’s degree in international
business from Saint Louis University. She serves on the
board of directors for the Naval Aviation Museum
Foundation. She is also a member of the Beta Gamma
Sigma National Honor Society and the Society of
Women Engineers.
Additionally, RI&S announced that Brad Tousley will
serve as president of Blue Canyon Technologies,
reporting to Robertson as part of the Space & C2
strategic business unit. Tousley previously served as
lead for RI&S’ Advanced Concepts & Technology, and
as president of Raytheon BBN Technologies. He joined
Raytheon Company in 2019 with deep experience
spanning government agencies, the private sector and
the US Military.

Executive Movers and Shakers
Previously, Calvin was an Earth scientist at the Pacific
Northwest National Laboratory's Joint Global Change
Research Institute in College Park, Maryland. She worked
on the institute’s Global Change Analysis Model, a system
for exploring and analyzing the relationships between
human and Earth systems, and the Department of Energy’s
Energy Exascale Earth System Model, a system for
analyzing the Earth system.
Calvin holds master’s and doctoral degrees in
management, science, and engineering from Stanford
University and a bachelor’s degree in computer science
and mathematics from the University of Maryland.
In February 2021, NASA joined the National Climate
Task Force established by President Biden, which
encourages a government wide approach to address
climate change. NASA has issued a climate action plan
aimed at continuing critical Earth science and climate
research and averting mission impacts due to climate. With
more than two dozen satellites and instruments observing
key climate indicators, NASA is the premier agency in
observing and understanding changes to Earth.
PIERRE-YVES TISSIER APPOINTED CHIEF TECHNICAL
OFFICER AT ARIANESPACE
Pierre-Yves Tissier began his career in 1985 at Bertin
Technologies, in the turbo-machinery and thermodynamics department before joining the SNPE (today,
ArianeGroup) research center, five years later, as Head of
the Internal Ballistics Laboratory, a position in which he
led numerous projects in civil and military launcher
propulsion, in collaboration with the French space agency,
CNES, and the French defense procurement agency, DGA.

#Comtech #SpaceLink #USSIGlobal #Gilat

In September 1996, Pierre-Yves Tissier joined the Solid
Propulsion and Pyrotechnics department of Arianespace’s
Industrial Directorate as manager of Ariane 5’s SolidPropellant Engine, and went on to head the same
department in 2000. In 2006, following the merger of the
Solid Propulsion and Liquid Propulsion departments,
Pierre-Yves Tissier was appointed Head of the Propulsion
Department of the company’s Programs Directorate, a
position he held for three years before his promotion to
Deputy Head of Division – Launchers in Production.
In 2017, he was appointed deputy to the Chief Technical
Officer, preparing him for the position he is now assuming.
Pierre-Yves Tissier holds a doctorate in Applied
Mathematics.
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Satellite Imagery
satellite imagery, GPS coordinates and historical crash data
in order to map potential accident-prone sections in road
networks.
Satellite imagery, combined with AI, also has a role to
play in mitigating the impact of climate change. This
includes assessing the risk of damage to buildings caused
by severe weather events, such as cyclones and floods.
As all these examples demonstrate, there is enormous
potential for AI when combined with satellite imagery and
high-altitude photography. Some of these benefits involve
simply counting and locating a certain category of objects.
From wild animals roaming the wilderness, to container
ships sailing from port to port, simply being able to quantify
the number and position of each object offers valuable
insights.

ZOOMING IN FOR GREATER DETAIL

Appu Shaji, CEO and Chief Scientist at Mobius Labs

Algorithms at
altitude

The next level of analysis is the comparison of areas or
objects at different moments in time. When comparing the
pollution hotspots in a city from one month to the next,
satellite imagery can help predict and pre-empt the impact
on local populations. This is also true when examining
geological features, where the technology can measure
the impact of climate change on river courses or lake
volumes and help reverse negative trends in the
landscape.
The third level of analysis adds another layer of
sophistication to the satellite AI mix. This is where there is
an opportunity to connect artificial intelligence with the
data modelling done by scientists who may not be AI
experts themselves.
In the next few years, we should be able to achieve

So far, the tools to create actionable, highresolution observations of earth have been
in the hands of sophisticated users with
deep pockets. Mobius Labs contends that
next generation computer vision AI
technology will not only simplify the user
interface but also dramatically lower the
price of entry, thereby enabling the
democratization of satellite imagery.
Appu Shaji, CEO and Chief Scientist and Will Hannan, Chief
Commercial Officer at Mobius Labs

R

ecently, there have been several headline grabbing
examples of artificial intelligence being used to
analyze satellite imagery. Earlier this year, a team
of scientists from the University of Bath, the University of
Oxford, and the University of Twente in the Netherlands
took advantage of satellite cameras coupled with deep
learning algorithms to track the movements and
populations of African elephants.
In urban environments, researchers from MIT and the
Qatar Center for Artificial Intelligence have developed a
machine learning system that analyses high-resolution
26
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Will Hannan, Chief Commercial Officer at
Mobius Labs

2021 Highlights
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#MobiusLabs #Algorithms #ArtificialIntelligence
this goal, especially in research intensive fields such as
climate change.

GETTING RID OF THE BOTTLENECKS

We will also see a reduction in the number of bottlenecks
that prevent wider access to the technology. The first of
these is price. Satellite imagery is still prohibitively
expensive for many businesses, governments, and NGOs.
Unsurprisingly, this is driven largely by hardware and
launch costs which start at $10 million. Then there’s the
costly process of downloading digital images from space,
although this is already falling dramatically making the
technology increasingly affordable for a wider range of
businesses. But even as costs are falling, organizations are
struggling to turn imagery and data into actionable insights.
The people with these skills—data scientists, data analysts
and others— are in short supply. As a result, the benefits
remain largely in the hands of big businesses in sectors
such as agriculture, energy, insurance, and others.
To fill the gap, we’ve seen the arrival of data platforms
that aggregate content from different platforms and then
present it in a unified way to customers. But this still
requires an in-house analytics team to process it. What’s
missing is the AI software in the middle that can take all
this imagery and process it efficiently at a price that is
affordable and accessible to non-data, non-AI specialists.

INTO A SUSTAINABLE FUTURE

This is where the latest generation of computer vision AI
comes in. It acts as that middle layer, so that data platforms
aren’t selling pixels, but data with certain analytics already
pre-computed that greatly simplify the user experience
and lower the price dramatically.
The technology also does a lot of the heavy lifting
upstream, quickly separating useful imagery from not so
helpful content. This matters enormously when you can
install the software on the satellites themselves thanks to
power-efficient technology that is optimized for low-

Photo courtesy Pexels
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Satellite Imagery
latency, low-data scenarios where every ounce of space
hardware is critical.
This means that you don’t waste energy and effort
filtering out images that offer little or no value, such as
views obscured by cloud cover. Approximately 70 percent
of content gathered from satellites is essentially worthless
for this reason.
At the end user level, recent advances in ‘no-code’
interfaces means that business users, rather than data
specialists, can train algorithms in a matter of minutes,
using dozens rather than thousands of images. By putting
technology in the hands of people who understand the
business, you open the door to new opportunities, new
customers, and new markets.

LOWER COSTS FROM LAUNCHPAD TO LAPTOP

Above all, next generation computer vision subtracts
operational costs from satellite launchpad to knowledge
worker laptop, transforming raw pixels into insights at a
scale previously unavailable.
The result: we are at a tipping point in the
democratization of satellite imagery and data which
unlocks opportunities for organizations of all sizes including
farmers, climate scientists, NGOs, and others responsible
for the sustainable future of the planet
It’s also good news for the commercial satellite imaging
market which is expected to double in size from US $3.4
billion in 2020 to $6.34 million in 20261. AI will play a key
role in this growth, by enabling more people than ever to
leverage insights from previously unobtainable and
unaffordable data streams, and bringing unparalleled
benefits to businesses, societies, and the planet. When it
comes to the future of computer vision and satellite
imagery, the sky’s the limit.
1
“Commercial Satellite Imaging Market | 2021 - 26 | Industry
Share ....” https://www.mordorintelligence.com/industryreports/commercial-satellite-imaging-market
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Q&A Space Forge
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Inflight connectivity: Onwards and upwards
The inflight connectivity (IFC) segment has
taken a major hit since the COVID-19
outbreak, with the majority of global flights
effectively grounded for months at a time.
With so few flights, operators and service
providers have been pushed to breaking
point.
Amy Saunders, Editor, Satellite Evolution Global

I

t’s been an extremely tough couple of years for the
mobility sector, with land, air and sea segments all
impacted severely by the break of the COVID pandemic
early in 2020. The inflight connectivity (IFC) sector is very
much in the thick of it, reporting an approximate 80 percent
reduction in air traffic in most world regions. Many
companies have exited the market or been rendered
bankrupt as a result.
NSR estimates that satcom IFC in-service units (cockpit
and cabin) reduced by 11,500+ units year-on-year in 2020,
primarily owing to the dwarfed operations and grounded
aircraft in the commercial aviation segment. In addition,
these grounded aircraft are likely to generate little to no
ARPUs/ARPAs to service providers. Service providers were
forced to renegotiate their upstream capacity lease
contracts (fixed cost), impacting satcom capacity demand
and/or satellite operators. NSR estimated that IFC satcom
capacity demand dropped by around 42 percent and 45
percent for HTS and FSS, respectively. On the equipment
end of things, with manufacturers shrinking their
30
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production rate, the immediate impact was online fit
equipment revenues. For the contracted retrofits
(upgrades or new installations), the immediate outcome
included cancellations and many executions being
delayed. Overall, NSR estimates total retail revenue
(equipment and service) fell by 38 percent in 2020.
Sunnier news came in June 2021, when NSR’s latest
‘Aeronautical Satcom Markets, 9th Edition (Aero9)’ report
announced a rebound on the horizon for IFC services, with
a U-shaped recovery underway and revenue expected to
reach US$38.8 billion through 2030. A clear trend of
accelerated migration to HTS networks drives growth, and
with recovery from COVID-19 losses by 2023, aero HTS
capacity demand will reach 924Gbps by 2030. While
second wave restraints moved COVID-19 recovery
timelines further into the future, the trend of accelerated
migration to HTS networks is evident in the technology
roadmaps of top service providers and integrated
operators such as GoGo’s recent transition to the 2Ku
network. Overall, the coming improved IFC experience will
drive user take-up rates and bandwidth utilization.

MONEY, MONEY, MONEY

Given the last terrible two years for the IFC sector, it’s no
surprise that service providers are exploring options to
increase monetization for airlines, securing themselves
new business in the process. While the past decade has
seen the airlines focus largely on delivering connectivity
at an at least acceptable speed, often for free to compete
with rivals, as standard, now we’re seeing an increasing
drive to level up services to more directly benefit the
airlines themselves.

#IFC #Speed #PanasonicAvionics #Intelsat #OneFi
Indeed, research from Valour Consulting reports that
in recent years, airlines have continued to increase their
focus on unlocking new revenue streams through
broadband-enabled ancillary services. The market for
digital inflight advertising alone is forecast to grow at a
CAGR of 42.9 percent from US$266 million in 2020 to
US$3.3 billion by 2030.
In August, Panasonic Avionics announced a series of
connectivity bundles designed to help airlines maximize
their IFC investment. The bundles provide cost certainty,
remove data limitations, and help airlines increase revenue
generation.
“These new bundles give airlines the flexibility to build
an inflight connectivity offering to drive impact on
passenger experience, customer loyalty, and operations
with Panasonic Avionics’ enterprise-wide solutions,” said
Hernan Abbes, Vice President, Global Sales at Panasonic
Avionics. “It’s the latest way that we are leveraging our
market experience and expertise to help airlines
differentiate themselves from their competitors and help
drive Net Promoter Score (NPS).”
Each
bundle
comes
with
promotional
recommendations and templates to support the airline’s
on-board and off-board marketing efforts. Airlines looking
to maximize revenue generation will benefit from a
passenger payment platform that offers choice and
simplifies payment options with Apple Pay and Alipay,
mobile services and a team that can monitor and measure
performance to further optimize the solution. For airlines
focused on the passenger experience, the bundles provide
live sports and news content through Sport 24 and Sport
24 Extra, BBC, CNN, CNBC and more incremental
bandwidth packages for dynamic web browsing, highspeed streaming, and more. Moreover, to improve airline
operations, Panasonic Avionics’ passenger portal provides
access to the Internet, its ZeroTouch capabilities enable
remote software and operational updates from the cloud,
and a suite of solutions such as analytics to improve
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forecasting, monitor usage, and business intelligence to
optimize the airline’s connectivity service even further.
“Each of the bundles is based on airline feedback and
from our experience in delivering inflight entertainment and
connectivity services to more than 300 airlines,” said Abbes.
“More importantly, they offer the flexibility to airline
customers who want to further enhance their offering with
additional solutions including Panasonic Avionics’
Advertising, Marketplace, Destination Services, our Arc™
3D inflight moving map, and our Panasonic Technical
Services global support team.”
Meanwhile, September saw Inmarsat launch its
innovative new OneFi customer experience platform (CXP)
for airlines. The first-of-its-kind solution will help monetize
IFC by bringing a host of onboard services together within
a single portal interface, which passengers can easily
access using their own personal devices.
OneFi delivers an airline-branded digital platform to
enhance the passenger experience onboard flights. It
allows passengers to order food and beverages, purchase
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seat upgrades, receive the latest flight and destination
information, and sign-up to the airline’s frequent flyer
programmes, all in real-time from the comfort of their seat.
In addition, passengers can browse the Internet, stream
videos and audio, shop online and enjoy other ecommerce
offerings, using high-speed inflight broadband that airlines
could choose to offer free-of-charge, funded through
OneFi’s sponsorship and advertising features.
“For many years, Inmarsat has advocated the vast
commercial opportunities of inflight connectivity. However,
until now, airlines have struggled to realize the full potential
of the business model. OneFi is a step change for those
looking to monetize their Wi-Fi services and ensure they
keep pace with evolving passenger needs. It will empower
a digital transformation in the cabin, which is especially
important at this critical time for the aviation industry,” said
Philip Balaam, President of Inmarsat Aviation. “OneFi allows
airlines to improve their brand experience and secure
passenger loyalty, with the flexibility to incorporate their
own services and use existing and new partners, such as
content providers, advertisers and retailers.”
What sets OneFi apart is its industry grade targeting
features, media inventory and calls-to-action that are made
available to the airline and its partners. These ensure that
content is contextual and relevant to the individual
passenger. It also enables partners to engage in more
meaningful ways with passengers and boost sales lead
generation rates. The platform’s intuitive, user-friendly
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interface will enable airlines to boost passenger take-up
rates and create a frictionless funnel to purchase. In
addition, OneFi is network agnostic and uses open
architecture, meaning it can integrate with any technology
infrastructure and Internet service providers (ISPs) used
by airlines, ensuring a uniform experience across mixed
aircraft fleets. The platform is also scalable, giving airline
customers the flexibility to add new third-party services
over time and helping to future proof their onboard
offering.

DEFINING STANDARDS
Standardization has proven key to the ongoing development and finetuning of many aspects of the communications sector, from mobile
generations 1G through to 5G, IoT and wireless connectivity options.
However, until now they have never been applied to the IFC segment…

Back in February 2021, the Seamless Air Alliance
brought about a new milestone for the IFC sector with the
publication of the first-ever standard for IFC. Developed in
collaboration with industry experts, Seamless Release 1.0
establishes the world’s only Modular Platform Architecture
for IFC.
By using a modular structure based on open interfaces,
the system enables rapid adoption of new technologies
without requiring customization or the complete
replacement of equipment on the aircraft or fleet. The
standard enables long-term technical flexibility for airlines,
provides a secure and easy-to-access service for

Cloud Technology
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passengers, and opens the door to seamless roaming with
mobile network operators.
“Passenger demands for inflight connectivity are still
ahead of the performance of systems putting increasing
pressure on airlines to find a way to meet these
expectations and gain passenger loyalty,” said Jack
Mandala, Seamless Air Alliance CEO. ”Seamless Release
1.0 changes the game by enabling airlines to take
advantage of new capacity and innovations faster and
more cost-effectively than ever before.”
Seamless Release 1.0 includes a comprehensive set
of unique, testable, requirements for airlines to use when
developing sourcing requests. In addition to saving the
airline time and money to develop these requirements,
standards eliminate the risk of trying to predict how future
developments will impact their choice of systems. The
publication of the standard enables airlines and mobile
operators to easily deploy, integrate and operate on-board
networks by having a choice of different suppliers and
open interfaces from where they can source modular parts,
subsystems and software. This design means multisupplier IFC systems can be built quickly to support future
technology upgrades that do not require customizations.
Later in November, the Seamless Air Alliance updated
the standard with the completion of Seamless Release 3
(SR3), which provides another industry-first with a series
of breakthrough discoveries for measuring and managing
the IFC experience. SR3 defines an automatic control
system that compares QoS, QoE, and user experience (UX)
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measures against an acceptable IFC product performance
level. Any difference is used to adjust network resources
to achieve the desired IFC experience, with minimum
resources, in a closed-loop manner. In addition to
development of a new closed-loop transfer function, the
group defined 96 new IFC measures that advance the
management and control of IFC.

SUNNIER DAYS AHEAD?

Experts predict that the worst is behind us as far as the IFC
goes. With the advent of multiple COVID-19 vaccinations
and accurate tests, commercial flights are once again
taking to the skies en masse, carrying passengers with
ever-increasing connectivity demands.
We can expect to see significant market consolidation
over the next two years as the IFC segment re-settles itself
in the wake of the pandemic, according to NSR. This
consolidation will counteract the ‘distressed’ downstream
players in survival mode, and the market shrinkage, which
is expected to continue for another 1-2 years. This is very
much a short-term situation, however.
Longer-term, IFC is expected to more than rebound
from the pandemic, promising great reward for those who
survive this extremely challenging time. Overall, the
changing market will afford a stronger value chain, with
weaknesses exposed by the pandemic overcome by those
who survive.
With an eye on increased monetization and new
standards, the future is bright indeed for IFC.

Maritime Communications
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The evolving threat of cyberweaponry
We live in a world of looming fear of
cyberattack. With headlines of ever bolder
hackers and hostile state action gaining
nefarious control of critical systems or
stealing data and other digital assets
becoming more common, industries and
consumers are becoming more vocally in
favour of secure solutions and practice. With
intelligence officials starting to sound
warning bells, it could be time for more
decisive action.
Laurence Russell, Assistant Editor, Satellite Evolution Global

O

n the 30th of November 2021, Richard Moore, MI6’s
new Chief, broke the year-long silence since his
appointment last year to make a rare public
address concerning contemporary global threats and the
ever-contested status of global technical advantage,
supremely referring to its military implications.
“MI6 deals with the world as it is, not as we would like it
to be,” he explained. “And ‘digital attack surface’ criminals,
terrorists and state threats that seek to exploit us is growing
exponentially.”
“Our adversaries are pouring money and ambition into
mastering artificial intelligence, quantum computing and
36
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synthetic biology, because they know that mastering these
technologies will give them leverage… According to some
assessments, we may experience more technological
progress in the next 10 years than in the last century, with
a disruptive impact equal to the industrial revolution. As a
society, we have yet to internalize this stark fact and its
potential impact on global geopolitics.”
Moore referred primarily to China in his speech,
alongside Russia, in a hair-raisingly hawkish tone, in stark
contrast to the 2021 Integrated Review, which appeared
to regard them both trade partners foremost, as well as
competitors and mutual intelligence targets as has been
the case for decades.
“We can’t match the scale and resources of the global
tech industry, so we should not try. Instead, we should seek
their help. We must become more open, to stay secret,”
he said, advocating the increasingly ubiquitous Western
strategy of integrating private defence developers more
closely into government procurement strategies for armed
forces.
“Our officers need to operate invisibly to our
adversaries. And we need to be able to run our agent and
technical operations in an environment in which ‘made in
China’ surveillance technology is found around the world,”
he concluded.

THE RISE OF PEGASUS SPYWARE

The news arrives on the wings of a wave of increasing
concerns around the use of Pegasus spywares, which are
defined as subtle cyberthreats that predominantly target

#PegasusSpyware #CyberSecurity #Satellite
smartphones, aiming to record calls, copy messages and
invisibly access the device’s hardware, including its
microphone and camera.
The Pegasus spyware was first developed by a
cyberarms firm called NSO Group, which remains
developing ever more effective versions of the software.
Since the software has gained notoriety, it has since been
adopted and innovated upon by other cyber developers
to hone its approach.
What began as traditional spear-phishing attacks,
observed in programs captured in 2016, then evolved into
‘zero-click’ attacks, which no longer require an event of
interaction from the phone’s user, slipping past cyber
countermeasures via operating system bugs and calls
placed to the target device, regardless of whether the call
is answered.
Once installed on a phone, Pegasus can harvest
virtually any information or feature available to the phone,
in some cases ignoring administrative controls placed on
the device by its manufacturer which limit the user. “When
an iPhone is compromised,” explains Claudio Guarnieri,
who runs Amnesty International’s Berlin-based Security
Lab, “it’s done in such a way that allows the attacker to
obtain so-called root privileges, or administrative privileges,
on the device. Pegasus can do more than what the owner
of the device can do.”
Since Amnesty International’s research, builds of
Pegasus have become even harder to identify, sometimes
only ever inhabiting a phone’s temporary memory,
separate from its hard drive, meaning evidence of the
phone’s infection is completely wiped following a shut
down. This, combined with ‘zero-day’ intrusions which
exploit bugs in the systems themselves, make the
contemporary cyber defences available to consumers
largely ineffective.
“A question that gets asked to me pretty much every
time we do forensics is, ‘What can I do to stop this
happening again?’” said Guarnieri. “The real honest answer
is nothing.”
The software has been understood to have been used
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to surveil journalists and human rights advocates all over
the world for years. In August 2021, the French Intelligence
service ANSSI confirmed that three French journalists’
phones had been infected with the spyware, which was
used to obtain the mobile numbers of Emmanuel Macron,
former Prime Minister Édouard Philippe, and 14 other
serving French ministers. The perpetrator of the attack was
not identified, though it is known that NSO Group has sold
their spyware to governments around the globe.
NSO themselves insist the software is intended for use
against suspected criminals and terrorists in accordance
with the law, though evidence of its application reveals its
being used for much more than that.

THE LONG ROAD TO SECURITY

In the face of multiplying endpoints in our personal and
communal infrastructure, and increasing reliance on orbital
connectivity via constellations, overhauling our standard
of cybersecurity has never been more vital.
With our lives becoming inseparably online and
digitized via networks which often require satellite support,
anxieties have begun mounting over satellites becoming
compromised by cyberattacks, which will be difficult to
physically correct with the platforms located precisely
where we can’t get at them.
In the event that cyber intervention does more than
block or spoof satellite connections and gains executive
control over satellites themselves, they could gain control
of massive amounts of information, spread false data over
an incredible scope, and even steer the satellites via their
thrusters, throwing them out of orbit to risk catastrophic
collision events.
We simply can no longer afford to tolerate domestic,
commercial, and municipal vulnerability to cyber threats.
Approaches to development must prioritize security more
predominantly. We should have no doubt that our critical
infrastructure and intelligence organizations are beyond
the reach of hackers, but security should be within the
grasp of consumers too.
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Arianespace consolidates
leadership in commercial
launch market
Arianespace has consolidated leadership in commercial
launch market with 15 successful Ariane, Soyuz and Vega
launches in 2021 and revenue growth of 30 percent, while
gearing up for another busy year
Arianespace confirmed its strong performance in 2021,
with 15 successful launches – five more than in 2020 – and
305 satellites sent into orbit using its three launchers,
Ariane, Soyuz and Vega, from three different launch bases.
The company posted revenues exceeding 1.25 billion
euros, an increase of 30 percent over 2020. It has a backlog
of 36 launches, with 22 more satellites added in 2021.
Arianespace launched the James Webb Space
Telescope on December 25 from the Guiana Space Center,
sending into orbit the most ambitious space telescope ever
built. Ariane 5 surpassed its expected performance by
optimizing the spacecraft’s injection, which will increase
its original design life.

2022

The new year will also be very busy, with up to 17 launches
planned in 2022, including the first flights of Vega C and
Ariane 6.
Arianespace, the European launch services operator,
closed out a very intense year in 2021 with a total of 15
launches: three by Ariane 5, nine by Soyuz (including eight
from the Russian spaceports in Baikonur and Vostochny
for the OneWeb constellation) and three by Vega. A total
of 305 satellites were launched.
Out of the 15 launches, there were 11.5 for solely
commercial customers, making Arianespace the leader in
this market.
Arianespace logged revenues of more than 1.25 billion
euros in 2021, 30 percent higher than the previous year.
At the same time, Arianespace consolidated the
backlog of orders for its family of launch vehicles (Ariane
5, Ariane 6, Soyuz, Vega and Vega C) by adding 22 satellites
from the following customers:

•
•
•
•
•
•
•
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ISRO/NSIL, for the GSAT-24 satellite, assigned to the
last position available on Ariane 5.
EUMETSAT, with the MTG-I2 satellite planned for an
Ariane 64 launch.
ESA (for the European Commission) and EUSPA, which
chose three Ariane 62 and a Soyuz launch for eight
Galileo satellites.
Optus, for Optus-11 to be launched by an Ariane 64.
Skyloom, for UHURA-1, on an Ariane 64 rideshare
mission.
ESA, with FLEX and Altius on a Vega C, and Microcarb
(for CNES with the support of the European Union) as
an auxiliary passenger on a Vega C.
SITAEL (for the Italian space agency ASI), for PLATiNO
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•
•

1 & 2, on Vega and Vega C.
CNES, with NESS as an auxiliary passenger for Vega C.
Four small satellites, already launched on Vega mission
VV19 in August 2021 as auxiliary passengers.

ARIANESPACE’S BACKLOG OF ORDERS NOW STANDS AT 36 LAUNCHES
FOR 24 DIFFERENT CUSTOMERS
Along with a large number of orders from European
institutions, Arianespace is pleased to note the
commitment made by ESA member states as part of their
August 13, 2021 resolution to support the operation of
Ariane 6 and Vega C in their stabilized phase. Based on
this commitment, Arianespace should have a solid base
of institutional launches for Ariane 6 and Vega C, while also
ensuring that it can offer competitive solutions to meet
the market’s demand.
Arianespace reaffirmed the pertinence of its quality
processes last year, while also demonstrating the
exceptional performance of its launch systems. Vega
returned to flight on its VV18 mission, thus validating the
corrective measures applied by Arianespace and ESA.
Soyuz validated its performance improvement from
Baikonur, enabling it to orbit 36 OneWeb satellites, versus
34 previously.
Ariane 5 set a new world record for payload capacity,
sending 10.264 metric tons (net weight) into geostationary
transfer orbit during mission VA255. In its following mission,
VA256, the orbital injection accuracy of Ariane 5 provided
a significant lifespan increase for Webb. Conducted by
NASA, in partnership with the European and Canadian
space agencies, Webb is the most ambitious space-based
astronomy project ever.

JUST AS INTENSE
Arianespace is gearing up for a new year that will be just
as intense, with a first flight on February 10 from the CSG
for OneWeb and up to 17 launches of various types: Ariane
5, for geostationary dual launches; Soyuz launches from
both the Guiana Space Center and the Russian Spaceports
in Baikonur and Vostochny; Vega C, set to make its first
flight in the second quarter; and Ariane 6, which will lift off
for the first time in the second half of the year.
This year will also be a pivotal one for the European
space community. A number of major institutional
milestones are planned, from the Space Summit in
Toulouse on February 16, within the scope of the French
presidency of the European Union, to the ESA ministeriallevel conference scheduled for Paris in November. The
consolidation of Europe’s planned global secure
connectivity project promoted by the Commission’s
Directorate-General for Defence Industry and Space
(DEFIS) should be finalized shortly.
“Kudos to Arianespace’s teams and their government
and industry partners for their tremendous work
throughout 2021,” said Stéphane Israël, Chief Executive
Officer of Arianespace. “We were able to call on our family
of launchers to meet our customers’ requirements,
efficiently and competitively. We are now eagerly looking
forward to meeting the challenges of 2022, with a sustained
operating schedule and the advent of Vega C and Ariane
6.”
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