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InfoBeam
OHB System AG is Prime for ESA’s PLATO satellite
PLAnetary Transits and Oscillations
of stars (PLATO) is the name of the
third M(edium) class mission in ESA’s
Cosmic Vision program, which involves
observing exoplanets — OHB System
AG has been selected by ESA as
the industrial Pime to negotiate the
implementation of the satellite.
The PLATO scientific research mission
of the European Space Agency (ESA)
is to be launched in 2026. PLATO is a
satellite-based observatory for use in
space to detect and conduct research into
1
exoplanets orbiting in other solar systems.
As the prime contractor, OHB will be able
to rely on an existing industrial core team
comprising Thales Alenia Space (France
and UK) and RUAG Space Switzerland
to design and develop the satellite. The
contract is valued at around 297 million
euros. The negotiations between ESA and
OHB are expected for mid-June, upon
which the contract will be signed.
The contract with ESA covers the delivery of
the satellite including the necessary prelaunch testing and support by OHB staff
during the launch campaign and the start-up
phase in orbit. The contract will expire with the
completion of in-orbit verification to confirm
the satellite’s full performance capabilities.
Over the last few years, teams at OHB
have completed two preparatory studies for
the PLATO mission. Under an ESA study,
OHB worked closely on the development of
the satellite design for the PLATO mission.
The integration of the optical payload,
which is being supplied by a Germany-led
payload consortium, was the subject of a
study completed by OHB for the German
Aerospace Center (DLR). DLR had already
selected OHB System AG for the execution
of this project, as it is seen as a specialist
in optical systems and has made a good
name for itself in scientific research. The
OHB teams can now directly integrate the
findings of the two studies in the execution
phase of the PLATO satellite.
CEO Marco Fuchs said that the company
is grateful to the responsible people at
ESA for selecting OHB’s proposal for the
PLATO scientific research satellite and for
4

trusting the firm’s expertise and project
management capabilities. For the first
time, the company will be responsible for
developing and assembling a scientific
satellite for ESA — such an achievement
allows them to add a further important
chapter in OHB System AG’s success
story. At the same time, the company will
be supported by the outstanding members
of the industrial core team with whom they
have been working for years in other areas,
in a spirit of mutual trust.
PLATO is to explore the basic questions
scientists are looking for answers to: How
do planets arise? How do they change over
time? Is our solar system unique? What
characteristics do Earth-like planets have
in the habitable zone of stars? In addition,
PLATO will indirectly be seeking answers
to the age-old question as to whether life
exists in other solar systems.
Andrea Sacchetti, head of project PLATO,
said that they will not only be detecting
extrasolar planetary systems, but also
conducting research into them. The main
focus will be on exploring the properties
of planets in the habitable zone around
sun-like stars. In addition, PLATO will be
measuring seismic activities inside stars
to characterize more precisely the star in
question and to determine its age.
She then explained how the satellite will be
able to render distant exoplanets visible and
said that once PLATO has reached its target
2
orbit around Lagrange Point 2 , the payload
consisting of a total of 26 cameras, will be
aligned with stars against the dark backdrop
of space. The cameras will be able to detect
very small and regular light losses, which
occur when planets fly in front of the stars
and briefly hide part of the starlight.
Operating at a distance of 1.5 million
kilometers from the Earth, this two ton satellite
will literally be “discovering new worlds”.
Antonio Garcia, the technical manager for
the PLATO satellite, explained that this
ambitious mission is designed to take exoplanetary science a large step forward. In
order to achieve the required quality of the
scientific observations, the company defined
SatMagazine — May 2018

the challenging performance requirements
for the satellite design — for example, the
alignment and pointing stability of the optical
instrument. Extremely precise, long-term
and uninterrupted photometric observations
of bright stars in the visible range needs to
be achieved. This is the way of discovering
exoplanets as well as the means to
characterize their composition and properties,
for determining the potential habitability.
Core team partner Thales Alenia Space,
France, is responsible for avionics, i.e.,
the on-board handling of data as well as
satellite positioning and orbit control. Thales
Alenia Space UK will be integrating and
testing the satellite platform.
The other core team partner, RUAG
Space Switzerland, will be designing and
assembling the optical bench, which forms
the “basis” for the integration of the 26
high precision cameras, which are being
developed and assembled by DLR and a
consortium of various European research
centers and institutes. This work will be
carried out by the OHB experts at the
OHB-Space Center Optics & Science in
Oberpfaffenhofen near Munich in a special
ISO Class 5 clean room.

1

Planets are objects that are subject to the
gravitational pull of a star and thus orbit it.
Exoplanets or extrasolar planets are located
outside the solar system and are thus not
subject to the sun’s gravitational pull.

2

The satellite maintains its orientation in
this orbit relative to the sun and the Earth.
The solar panels facing the sun generate
the necessary energy. The normally threemonth observation period is followed by
a pivoting maneuver, which protects the
payload from direct sunlight.

Second Generation ASAT II™
Multiservice VSAT System

Industry Leading SATCOM
GaN based SSPAs/BUCs

InfoBeam
Smallsat payloads integrated into Rocket Lab’s Electron rocket for NASA’s VCLS mission
science that helps better understand the Earth
and the universe.
Before Rocket Lab’s Electron vehicle, launch
opportunities for smallsats were mostly
limited to rideshare-type arrangements
on large launch vehicles, flying only when
space was available on NASA and other
launches. This can be impractical for some
small satellite payloads, as they are at the
mercy of the primary payload’s schedule
and desired orbit.
According to the company, Rocket Lab’s
Electron is the only private, small launch
vehicle currently flying to orbit and offering
the dedicated flights tailored to these
small payloads. Ten cubesats manifested
on the mission are receiving their access
to space through a NASA initiative called
the Cubesat Launch Initiative (CSLI) and
are part of the 19th Educational Launch of
Nanosatellites, or ELaNa-19.
Rocket Lab’s fit check was performed between a Rocket Lab Electron Payload Plate — the interface
between Electron and the payloads — and a series of Tyvak Nano-Satellite Systems and Planetary
Systems Corporation dispensers. Teams from Tyvak and Rocket Lab participated in the fit check.

Rocket Lab and NASA have carried out
the integration of the cubesat payloads
scheduled to launch on the Electron
rocket in the first half of 2018 for NASA’s
first ever Venture Class Launch Services
(VCLS) mission.
The flight will constitute the smallest class of
dedicated launch services used by NASA and
marks a significant milestone for Rocket Lab
in providing such access to space for a NASAsponsored mission of small satellites.

The launch is manifested with innovative
research and development payloads from
NASA and educational institutions that
will conduct a wide variety of new, on orbit
science. Applications of the cubesats booked
on the mission include research such as
measuring radiation in the Van Allen belts
to understand their impact on spacecraft,
through to monitoring space weather.
Big ideas used to require big rockets, but
thanks to the miniaturization of technology, the
smallsats of today can conduct innovative

The program recognizes that cubesats
are playing an increasingly larger role in
exploration, technology demonstration,
scientific research and educational
investigations. These miniature satellites
provide a low-cost platform for research and
commercial applications, including planetary
space exploration; Earth Observation
(EO); Earth and space science; and
developing precursor science instruments
like laser communications, satellite-tosatellite communications and autonomous
movement capabilities.
The recent payload integration process,
which took place at Rocket Lab USA’s
facility in Huntington Beach, California,
involves conducting final spacecraft checks
and preparations before the smallsats are
loaded into dispensers that protect the
payloads during launch, then deploy them
from the Electron vehicle once in LEO.
The integrated payloads will be shipped to
New Zealand for mating onto the Electron
launch vehicle in coming weeks, before a
launch from Rocket Lab’s private orbital
launch facility, Launch Complex 1.
www.rocketlabusa.com
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Blue Origin’s 8th New Shepard test flight is a booming success
Blue Origin successfully launched a
mannequin-crewed, New Shepard Mission
8 repurposed rocket — the vehicle reached
the highest altitude ever attained by that
launch vehicle of 307,00 feet, which was
just short of the 3Karman Line at 328,084
feet — the rocket was successfully
relanded at the West Texas launch site,
accompanied by a sonic boom.
Zero-G-flight payloads aboard represent
a range of users, from NASA’s Johnson
Space Center to a small commercial
communications firm, as well as the
firm’s first European customers, funded
by the German national space agency,
DLR. Each of the payloads was outfitted
with a custom Blue Origin Payload
Locker to provide structural, power, and
data interfaces throughout the flight.

Otto von Guericke University (Magdeburg,
Germany) with ZARM and funding from
DLR: EQUIPAGE studies the motion of
macroscopic rod shaped grains to validate
physics models of these systems under
microgravity conditions.
University of Duisburg-Essen with ZARM
and funding from DLR: EUPHORIE uses
a laser to examine the phenomenon of

A cooperative experiment by University
of Bayreuth with ZARM (The Center
of Applied Space Technology and
Microgravity at the University of Bremen)
and funding from DLR: The Daphnia
experiment investigates the effects of
microgravity on gene expression.

More info: www.blueorigin.com/payloads/.

H-DNA

Suborbital Flight Experiment Monitor-2
(SFEM-2)—NASA Johnson Space Center
(Houston, Texas): NASA’s Suborbital
Flight Experiment Monitor-2, or SFEM2, was designed to characterize payload
test environments in support of the NASA
Flight Opportunities program and other
payload initiatives. The sensor suite
collects cabin environmental data and
also tests components for future flights
on NASA’s Orion capsule.
Schmitt Space Communicator (SC-1x)
Solstar (Santa Fe, New Mexico),
developed with private funding: The
Schmitt Space Communicator, named
after Solstar advisor and Apollo 17
astronaut Harrison “Jack” Schmitt, is a
technology demo to test the concept of
providing commercial WiFi access to
in-space users and is being conducted
with support from NASA’s Flight
Opportunities Program.

photophoresis, the interaction of light
on solid particles suspended in a gas.
As the laser heats one side of such
particles, it warms nearby gas molecules
and accelerates the particle towards its
cooler side. This research has applications
to the study of early solar system evolution
and meteorite formation.

An Evolution in
Satellite Access

Designed for the Heights™ Networking Platform’s return links, Heights Dynamic Network Access (H-DNA)
is another example of Comtech’s best-in-class capabilities. H-DNA is a culmination of new waveforms,
enhanced bandwidth management algorithms and robust multi-layer QoS that make it highly dynamic
and automatically able to react to real-time traffic demand. This access scheme is fast, flexible and
uncompromised, delivering unprecedented benefits to users, service providers and satellite operators.
H-DNA can:
•
•
•
•

Rapidly adapt to changing environments
Deliver superior efficiency & QoE
Instantly assign capacity based on network-wide demand
Intelligently utilize total network bandwidth at all times

Contact us today. We are ready to evaluate how H-DNA and the Heights Networking Platform can
provide best fit solutions for your satellite network.

+1.480.333.2200
sales@comtechefdata.com
www.comtechefdata.com
NASA’s Evolutionary Xenon Thruster; Image: NASA
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InfoBeam
First full color video from Earth-i’s VividX2 satellite is released
represents a major breakthrough for the
industry and a world first. This initial footage
shows what is now possible — with more
videos being acquired every day. The depth
and quality of data the company can now
acquire takes Earth Observation (EO)-based
big data analytics to a new level. The way
Earth-i captures video allows for a broader
range of contextual insights to be derived
than is possible with traditional still imagery.

Screenshot captured from the VividX2 satellite video imaging the Dubai Airport.
Image is courtesy of Earth-i.

Earth-i has released the first video taken
The new videos and still images can be viewed
by their VividX2, the technology prototype at earthi.space/colourvideofromspace
for its Vivid-i constellation.
Earth-i’s range of new capabilities include:
Launched on January 12, 2018, VividX2
is the world’s first commercial satellite
• The provision of high definition images
able to provide full-color video of life on
and color video with resolutions better
Earth. Weighing 100 kg. and measuring
than one meter for any location on Earth
approximately 1 cubic meter, VividX2 is
• The ability to capture and analyze
orbiting at 505 km. above the Earth and
moving objects such as vehicles,
traveling at approximately 7 km. per second.
vessels and aircraft in Ultra High
At the heart of the satellite is an Ultra High
Definition color video
Definition (UHD) camera that captures high• Revisiting the same location multiple
resolution images for any location on Earth
times per day with agile satellites that
— and also films up to two minutes of video
can be pointed to image specific areas
at a time as the satellite passes over each
of interest and acquire high-frame
target location.
rate imagery
The newly released video footage was taken
as VividX2 passed over a range of targeted
locations under the craft’s sun-synchronous
polar orbit. The clips show videos of numerous
different locations across the globe, and some
of the intriguing new insights that can be
quickly derived from the video.
These first sequences represent just a
fraction of the data already collected by
VividX2 and demonstrate Earth-i’s ability
to deliver an unprecedented level of detail
in Full Motion Video (FMV), while also
extracting still imagery to meet an ever-wider
range of needs.

8

• Rapid tasking of satellites to take
images or video, and fast data
download within minutes of acquisition
• Delivering additional contextual depth of
information from motion and time — the
fourth dimension
The current VividX2 mission is the product of
a unique collaboration between Earth-i, the
Ministry of Defence, Defence Science and
Technology Laboratories (DSTL) and Surrey
Satellite Technology Ltd (SSTL), all of the UK.
Richard Blain, the CEO of Earth-i, said
that commercial color video from space
SatMagazine — May 2018

He added that processing techniques,
such as image stacking, can be applied to
high frame rate video to increase effective
resolution to levels as good as 60 cm. for
still and video imagery. With the rich data
being received from VividX2, the company
is improving and developing advanced data
analytics, new capabilities and insights from
intelligent platforms, including the use of
computer vision and machine learning.
Graham Turnock, Chief Executive of the
UK Space Agency, added that the UK has
a long history of innovation and is now
demonstrating the world’s first commercial
satellite that can capture full color video of
Earth from space. With applications ranging
from defense to disaster response, this is
a great example of the strength of the UK
space sector, which the agency continues
to support as part of the Government’s
Industrial Strategy.
Sarah Parker, the Managing Director of
SSTL, noted that successful acquisition of
the satellite’s first color video from space is
a pivotal moment in the development and
deployment of this new technology — work
has already begun on the manufacture of
the next batch of five production satellites
for Earth-i’s Vivid-i constellation while they
develop new applications from a stream of
video data from VividX2.
Earth-i is also investing heavily in its big data
analytics systems to enable easy acquisition
and analysis of imagery, and the use of
advanced algorithms and machine learning
to extract further value from the unique data
gathered by its constellation.
earthi.space/

InfoBeam
Europe’s Spaceport’s Comms Upgrade
French space agency CNES has
selected the Space Alliance, formed
by Telespazio (Leonardo 67 percent,
Thales 33 percent) and Thales Alenia
Space (Thales 67 percent, Leonardo
33 percent), to extend the fiber-optic
communications system (STFO) at the
Guiana Space Center (CSG), Europe’s
Spaceport in French Guiana — this
extension will include the new launch complex under
construction for Ariane 6 (ELA4).

GaN
BUCs
for your mission-critical
applications

CNES is in charge of the CSG ground segment. The extended
system will be ready to meet the needs of Ariane 6 customers by
the end of 2019. The STFO communications system acts as an
interface between launch customers’ test benches and satellites
throughout the different launch preparation phases at CSG,
including spacecraft fueling, satellite encapsulation under the
launch vehicle fairing and launch pad operations. In operation
since the 1990s, this system will now be extended and upgraded
to serve Ariane 6 customers.
The new system is specially designed to meet the needs of
the very high throughput satellite (VHTS) market, as it extends
radio-frequency (RF) services to 40 GHz and allows the
simultaneous operation of two satellites in Ka-band. Telespazio
France, as prime contractor, and Thales Alenia Space in Spain,
as subcontractor, will bring to the project their complementary
skills in system engineering, communications networks, software
systems, RF and fiber-optics, as well as in the operation and
maintenance of the current STFO system.
Jean-Marc Gardin, deputy CEO of Telespazio and CEO of
Telespazio France, said that Telespazio France has played a lead
role as communications service provider at Europe’s Spaceport
since the first commercial launch of Ariane 1. The company is quite
proud to have won this contract for the extension of the STFO
system. Telespazio is already responsible for highly critical and
demanding activities in the CSG, and this is the company’s first
opportunity to take an active role also in the installation of the new
Ariane 6 launcher in French Guiana.

The last word in GaN BUCs
from the first name in HPAs.
• An excellent choice for satellite uplink applications, including
maritime, oil & gas, milsatcom, IFE/IFC and SOTM
• More efficient and cost-effective than comparable
GaAs-powered BUCs
• Field proven, rugged and reliable
Call CPI today or visit www.cpii.com/buc to learn more about
our GaN BUC product line.

10 W Transceiver

High Power BUC

160 W Ka-band BUC

CPI Satcom Division | www.cpii.com | satcommarketing@ cpii.com. | +1 (650) 846-3803

Artistic rendition of the configuration of the Ariane 6
using four boosters.
SatMagazine — May 2018
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Planetary Resources’ Arkyd-6 smallsat meets all mission requirements
The firm’s MWIR instrument is a
broadband imager that spans 3 to 5
microns within the infrared region of the
electromagnetic spectrum.
This region is sensitive to the presence of
water — including that in hydrated minerals
— and thermal energy, allowing the smallsat
to see elements that are not visible to any
other private satellite in space.

Artistic rendition of the
Arkyd-6 smallsat on orbit.
Image is courtesy of
Planetary Resources.

During the mission, the imager was used
as a tool to search for the presence of
water and other economic signatures on
Earth; however, the company’s focus is to
find the presence of water beyond Earth.
An example of the MWIR imager’s capability
is the image below that was taken by the
Arkyd-6 of a refinery in Algeria.

Back on January 12, 2018, Planetary
Resources launched the Arkyd-6, a 6U
cubesat, a demo platform for technology
intended to detect water resources in
space — the launch on the Indian PSLV
C40 was spectacular and within hours
after the spacecraft reached polar Earth
orbit, the team began to regularly receive
healthy telemetry from the spacecraft.
The spacecraft was designed, manufactured,
tested and integrated almost entirely in
house. The firm’s Redmond, Washington,
facilities provided the team the opportunity
to prototype and develop all of the hardware
under one roof.

In the weeks following launch, the team
managed the mission, even though the
spacecraft was fully autonomous and able
to execute all functions independently.
At every critical check point, Arkyd-6
communicated with the team.
The company is now reporting that
the Arkyd-6 has satisfied all of mission
requirements. The spacecraft successfully
demonstrated the distributed computing
system, communications, attitude control
system, power generation and storage with
deployable solar arrays and batteries, star
tracker and reaction wheels as well as the
first, commercial, mid-wave infrared (MWIR)
imager operated in space.

Arkyd-6 MWIR capture of the refinery in Algeria.
Image is courtesy of Planetary Resources
10
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The imager was able to capture hot spots
or thermal signatures of the refinery flame
towers, where all other commercial images
of this same area would be of a nondescript
desert landscape.
The Arkyd-6 is a part of Planetary Resources’
research and development work to create
an instrument capable of detecting water on
near-Earth asteroids.
The data obtained from this mission, along
with the experience gained from building
and operating the Arkyd-6 will assist in the
development of the Arkyd-301, our next
spacecraft platform.
www.planetaryresources.com/

av l te c h . co m

Visit AvL at
CommunicAsia
Booth 1N1-01

ENABLING COMMUNICATIONS IN ANY SITUATION
AvL’S FAMILY OF INTEGRATED TERMINALS (FIT)
Ultra lightweight - meets IATA requirements for carry-on or checked baggage
One person set-up in less than 10 minutes
Carbon fiber reflectors - sizes range from 45cm to 1.35M
All-in-one positioner system & switchable manual or motorized operation
Quick change tri-band feed and RF kits
AvL AAQ computer-assisted pointing and acquisition
Beacon receiver, ODU/modem integration and BUC/LNB integration
Watch the video at avltech.com/media

InfoBeam
Connection made by Caton Connector Corporation with U.S.A.F. for Milstar
However, the
customer’s voltage
requirement kept
being raised after
the design was
completed. This
increased demand
on manufacturing
time and tolerances.

The U.S. Air Force and a leading defense
contractor have tapped Caton Connector
Corporation to supply high-voltage
connectors and cable assemblies for
an exceptionally demanding missioncritical application: the Milstar Satellite
Communications System.
The mission of Milstar, according to the
U.S. Air Force, is to provide “the President,
Secretary of Defense, and the U.S. armed
forces with assured, survivable satellite
communications (SATCOM) with low
probability of interception and detection.
Designed to overcome enemy jamming and
nuclear effects, Milstar is the most robust and
reliable SATCOM system currently employed
by the Department of Defense (DoD).”
Caton was charged with designing and
manufacturing high-voltage power-supply
cables for various aspect of Milstar.
They faced significant challenges and a
daunting quality assurance and testing
process. One of the most challenging
aspects of the program was testing for the
vacuum of space. The cables were required
to withstand continuous use at 50,000 feet
at temperatures of -55 degrees Celsius.
Keith Rooney, Caton’s Milstar project
lead, said that the firm overcame multiple
challenges during the design phase.
Designing the cables was straightforward.

12

The company
managed to keep
the design and
testing program
unchanged while
meeting the
increased voltage
requirement.
Caton employed its
patented no-corona
high-voltage connector technology that it
developed in the 1980s in order to meet
demanding military applications.
While the design of the Milstar connectors
and cables was simple, the manufacturing
process required extraordinary attention
to detail.
Rooney continued and said that tight
tolerances mean that parts were methodically
made. There was no rushing these parts.
Every piece took as much time as necessary
to ensure quality and pass testing.
Each connector
lead needed
to be tested
to ground
and to each
other. This
need further
increased the
difficulty of
testing. Caton’s
high-voltage
in-house
testing facility
was custom
designed to
handle most
any highvoltage testing
requirement.

Artistic rendition
of Milstar satellite.
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The lab is so fully equipped that other
manufacturers and universities periodically
lease it to conduct their own tests. Testing
Milstar, however, put the lab through
its paces.
Rooney described the challenges of testing
this satellite component and noted that
testing at a simulated 50,000 feet altitude
while at -55 degrees C is extremely difficult.
The temperature alone is at the hairy edge
for brittleness of silicone.
Due to material shrinkage at that temperature,
any slight misalignment or the connector
not being fully mated could cause the
cable assembly to fail at the interface. At
that altitude, a void or air gap is expanded,
and the voltage required to bridge that gap
becomes sufficiently less, making this test
extremely difficult.
After successful validation, Caton’s highvoltage connectors and cables were used to
power Milstar and are actively enabling its
mission from orbit.
caton.com

AMPLIFYING
SATELLITE
COMMUNICATIONS
Industry leading efficiency and
reliability for satellite gateway
communications systems

INTRODUCING
The New 160W Ka-Wideband GaN BUC
www.wavestream.com

InfoBeam
New SDT range of Divider Trays debut from AtlanTecRF

In recognition of the needs of SATCOM
ground station and teleport operators
and systems integrators, AtlanTecRF
has launched their new SDT range of
Divider Trays.
The functionality is relatively simple, but the
convenience factor delivered to the user
brings considerable benefits in terms of
installation time and readiness for connection.

In many satellite
communications
ground stations,
there is a need
to divide an
uplink, downlink
or L-band signal
for distribution
to multiple feeds
and, in the past,
this has often
been achieved by attaching co-axial power
dividers to the rack system cabling.
Electrically, this traditional method works
well; however, for a systems integrator,
this is not the neatest of solutions and
often requires some on-site mechanical
installation and that’s time consuming and
does not make the best use of skills in timelimited installs.

AtlanTecRF’s solution is to provide a 1U
x 19” rack chassis, in keeping with the
majority of all the major elements of the
ground station, which can be very easily
slid into place and cabled up. Standard 8,
16 and 32 way dividers are available in all
bands from L-, through S-, C-, X-, Ku-, DBSand Ka- to Q-band.
Geoff Burling, AtlanTecRF CEO, said at
the product’s London, U.K. launch, that
although simple in concept, this series
of Divider Trays brings to the SATCOM
community an incredibly versatile and costeffective route to feed connectivity, and
continues the AtlanTecRF drive to put the
user in first place.
www.atlantecrf.com

Four million TV homes in Ghana now reached by SES
SES has expanded its technical reach in
Ghana and now serves four million TV
homes, compared to two million in 2015,
according to the Satellite Monitor study
that was commissioned by SES.
The study shows the leading position of SES
in the Ghanaian TV landscape, as SES
now reaches two-thirds of TV homes in the
country, the vast majority being fed directly
by its satellite fleet.
The increased reach is mainly driven by
SES’s prime orbital position at 28.2 degrees
East, which reaches 97 percent of all
satellite TV homes in Ghana. From that
orbital slot, SES hosts WAPS (West Africa
Platform Services), a free-to-air (FTA) TV
platform that provides broadcasters with
access to the highest reach in West Africa
and gives Ghanaian viewers access to 75
TV channels.
The results of Satellite Monitor show that
satellite has grown rapidly and has become
the leading delivery mode in Ghana: out
of six million TV homes, four million are
directly reached by satellite, an 83 percent
14

said Clint Brown, VP, Sales & Market
Development for Africa, SES Video. “We
are committed to boosting TV growth in
the Ghanaian market, as well as helping
broadcasters and content programmers
seize opportunities to gain more viewers.
Our extensive reach in the market, along
with our video end-to-end solutions, will
certainly contribute to achieving that goal.”
increase compared to 2015. The remaining
two million homes are fed by terrestrial
networks, representing a 40 percent decline
since 2015.
The study also illustrates the important
role of satellite for the digital switchover,
serving 95 percent of digital TV homes.
Digital TV has expanded in the country, with
69 percent of homes receiving digital TV
signals, up from 40 percent in 2015.
“The Satellite Monitor results for the
Ghanaian market clearly illustrate the
strong role of satellite broadcasting within
the television infrastructure and SES
as an enabler to bring digital TV to the
highest number of homes in the country,”
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SES has also expanded their reach to 30
million TV homes across Africa. In addition
to the growth of homes reached in Ghana,
the study also shows that there was an
increase from 3 million to 11 million homes
reached in Nigeria. In addition, Ethiopia,
Uganda and Tanzania — which are being
included in the Satellite Monitor for the first
year — account for an additional 7 million
homes reached by SES.
www.ses.com
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Connections
A Norsat International / DCI Perspective
DCI Teleport provides video transmission
and production services to the broadcast
community and Federal Government in and
around Washington, DC.
Being in the broadcasting industry is difficult as
priorities can shift instantaneously and without
notice. As breaking news stories happen on a
whim, DCI Teleport required a reliable fly-away
terminal that was airline checkable, durable,
and easy-to-use.
DCI Teleport purchased the Norsat fly-away
terminal due to the unit’s compact size,
superior technical design and the quality
materials that were used in manufacturing.
The Norsat fly-away terminal has been used
during the Ecuadorian earthquake, the
Presidential Inauguration Day in the USA,
Fidel Castro’s funeral in Cuba, as well as many
other live events.
DCI Teleport has been extremely satisfied
with their Norsat satellite terminal and will
continue to use it as their primary fly-away
option. This is true especially as the industry
demands seamless, reliable data services
where even the slightest transmission break
can cause a plethora of difficulties.
For more than 30 years, Washington-based
Diversified Communications Inc. (DCI) Teleport
has been a premiere provider of transportable
uplink services for broadcasting networks.
The company was founded in 1987 with a
single satellite truck by Al Levin, a well-known
engineer who worked for popular broadcasting
networks such as NBC and CBS.
Having been involved in the early development
of electronic video cameras and portable
satellite transmissions, Al was a true pioneer in
the communications industry with a long history
of innovation. During the first Gulf war, DCI
Teleport provided video transmission using
a satellite flyaway from Kuwait for the official
Department of Defense (DoD) media pool.
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While the video portion was being handled, Al noticed that
broadcasters were paying exuberant rates for phone calls. Asked to
provide a solution, Al designed his own multi-line dial tone phone
package that piggybacked off the existing analog video signal which
used sideband audio carriers.

equipped with satellite locator software to help aid in this crucial step
as well as to mitigate the risk of human error and signal interference.
However, even with these programs, satellite acquisition is still a
challenge for the SNG industry, especially for those who have not
been trained in satellite communication equipment.

This system allowed broadcasters in Kuwait to pick up phone calls
with a U.S. number, long before such systems were commercially
available. DCI Teleport is known for their expertise and delivering
solutions for technically-challenging problems. The teleport has now
grown to include additional satellite trucks, fly-aways and teleport
services that include enterprise-grade internet by satellite, multiple
path video transmission, fiber connectivity, crewing rentals, DC-area
standup positions, and insert studios.

Selecting a satellite terminal that is high-performing, compact,
lightweight, and easy-to-use, is essential to anyone who works in the
SNG industry.

Challenges in the SNG Market
Whether live streaming a political event or covering the aftermath
of a massive earthquake, having reliable and durable equipment is
essential as millions of viewers are anxiously waiting for news updates.

Ecuador Earthquake
The 7.8 magnitude earthquake in Ecuador was a powerful hit
to the country. As soon as news of the earthquake broke, the
team at DCI Teleport was dispatched to Ecuador to cover the
damage and recovery efforts. The DCI Teleport team needed
to get themselves and all of their satellite communication
equipment to the airport as quickly as possible.

Viewers are demanding video footage or live coverage immediately
following an event — they also expect clear quality video with
high resolution and perfect sound, placing major pressures on
news organizations and the production teams. With breaking news
occurring in the most remote areas, SNG teams need access to
reliable and durable satellite communications technology.

DCI Teleport Overcomes Challenges
In the following series of case studies, note how DCI Teleport solved
common broadcasting issues through the use of their Norsat flyaway terminal.

One of their satellite dishes was discounted as an option, being too
large and bulky to bring on the flight. DCI looked to their Norsat
fly-away terminal for this project as the unit was small,
lightweight, and — most importantly — airline-checkable.

Innovation in satellite technology has removed the need for large
and bulky satellite equipment. With the development of portable
fly-away terminals, SNG teams can move more quickly to the disaster
zone and begin recording in just a matter of minutes. Present-day
technology has allowed SNG teams to collect and distribute higherquality videos worldwide at a very fast pace.
When breaking news occurs, time is of the essence. Satellite
communication equipment needs to be easy-to-use and setup.
A common, yet critical step, in setting up a satellite terminal is
antenna pointing.
Antenna pointing is a learned skill, as many know how difficult
and challenging acquiring a satellite signal is. Many terminals are
SatMagazine — April 2018
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“…for breaking news, you need to
deploy within a moment’s notice
and the Norsat terminal has given
us the ability to basically go to
the airport, check it, and go.” —
Robert Zajko, Director of Field
Transmission, DCI Teleport
Within hours of the earthquake, the DCI Teleport team was en
route to Ecuador with their Norsat flyaway terminal. The flyaway
terminal arrived in Ecuador in perfect condition and withstood
the airline baggage handling from the USA to Ecuador. Once
the equipment was collected, the DCI Teleport team loaded
everything onto their truck and was on the road.
When they arrived in Pedernales, their target destination, DCI
Teleport set up their equipment and started broadcasting in less
than two hours. They transmitted live standups and tape feeds
all day for their European clients as well as ABC’s Good Morning
America and several stations in Latin America (LATAM). After a
couple of days reporting on the aftermath of the earthquake,
DCI Teleport packed up their equipment and headed back
home to Washington, DC. The Norsat flyaway terminal proved
to be reliable, rugged, as well as airline-checkable, making this
a smooth trip.

The Teleport Chief Engineer — who understood the fundamentals
of SATCOM — took on the task and flew to Cuba with the
Norsat fly-away terminal, although he had little knowledge of
the Norsat terminal. With only minimal instruction, he quickly
figured out the system and got on air relatively easily. The
broadcast occurred without interruption.
Emergencies are commonplace in the broadcast industry and
sometimes not all works out as planned. Having satellite equipment
that is reliable and easy-to-use allows responsible parties of all
skill levels to operate the equipment in the most basic setting,
saving valuable time and money.
Inauguration Day USA
In addition to breaking news coverage, DCI Teleport also works
on preplanned events, such as the G20 conference in Mexico,
the United Nations conference in Peru and Inauguration Day
in Washington, DC. Inauguration Day is one of the busiest
for broadcasters in Washington — the streets are lined with
satellite trucks and cars.

Fidel’s Funeral
The death of Fidel Castro required DCI Teleport to cover
his funeral in Havana, Cuba. With short notice, and the field
technician on vacation, only a few of the DCI Teleport staff
could attend and broadcast this major event. The company’s
team was small and efficient and consisted of six staff members
comprised of two technical experts and a single technician
managing the field work.

One of DCI Teleport’s clients had a fiber connection but needed
a satellite backup for their broadcast to Germany. With the
amount of traffic on Inauguration Day, positioning a last-minute
satellite truck was impossible as they would not be allowed to
access the area.
After much thought, DCI Teleport decided to establish the
Norsat fly-away terminal on the roof of a building nearby so
that they could operate it remotely back at the DCI Teleport
office. They shot the signal directly to Germany on a one-hop
from the roof over the Atlantic Ocean. The transmission was
a success and the quality turned out great. The Norsat flyaway terminal was powerful enough for the transmission and
ran smoothly, even when controlled remotely. Having access
to reliable satellite communication equipment allowed DCI
Teleport to think quickly on their feet and improvise in a lastminute situation.
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Why Select Norsat?
The SNG industry is never boring — with breaking news events quite
an ordinary occurrence, DCI Teleport must be equipped and prepared
for anything, at any time.
Selecting a fly-away terminal that is lightweight, powerful and
packaged for mobility has helped many companies overcome the
common challenges in the industry. For DCI Teleport, the most
important features of their Norsat fly-away terminal were that the
unit is airline checkable and reliable.
With a great deal of work occurring in Central and South America, as
many as two weeks could be required to ship large antenna equipment,
time that could not be afforded. Additionally, with travel being a
common factor in this industry, a reliable and rugged satellite terminal
is highly sought. Overall, the Norsat fly-away terminal was, and is, a
great fit for DCI Teleport and their numerous broadcast applications.
Norsat and DCI Teleport
When DCI Teleport first purchased the second-hand satellite terminal
from the military, the unit had been used in very harsh conditions.
Covered in dust, dirt, and mud, this terminal had gone through much
hardship before becoming the property of DCI Teleport.
Once cleaned up, DCI determined that the terminal was still in good
shape but needed custom work to get it ready and running for SNG

The DCI Teleport.

purposes. They added customized metalwork and new components
that allowed the terminal to perform better for their applications.
Norsat was contacted prior to the customizations and helped
answer all of DCI Teleport’s questions and concerns. The company
was extremely satisfied with the technical support they received,
especially as they were not the original purchaser of the terminal
from the factory.
The fly-away terminal was sent to the Norsat factory for servicing
and, since then, there have been no failures and the terminal has
worked perfectly. In general, DCI Teleport was quite impressed with
the design of the Norsat terminal and the quality of the materials
used in the manufacture of the terminal.
This terminal was not the first Norsat product that DCI Teleport has
used. Norsat’s LNBs are currently installed on all the antennas on
their roof as well as on some of their satellite trucks. Several of these
LNBs have lasted for more than 20 years and have never failed.
Rugged and reliable, Norsat products have been highly useful in
helping DCI Teleport in their SNG projects.
As a leader in satellite communication products and solutions,
Norsat values their customers and is committed to providing all with
the best products, service, and support available in the industry. For
more than 40 years, Norsat has worked closely with their customers
to provide standard or customized solutions that will meet — or
exceed — the exact requirements of a customer’s application.
Norsat designs and builds quality products and stands by them
through extended warranties and excellent customer support.
Usually known as an LNB solutions provider, Norsat has a wide
product portfolio that ranges from BUCs, LNAs, satellite terminals,
and more.
www.norsat.com
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The Growing Teleport Market
On the hunt for more...
By Robert Bell, Executive Director, World Teleport Association

The teleport industry got its start in the
days when monopoly telephone companies
ruled and, in the U.S., COMSAT was the
sole gatekeeper for access to domestic
and international satellites. Then the
Reagan
Administration’s
Open
Skies
policy ended COMSAT’s lock on satellite
access, and entrepreneurs jumped on the
new opportunity.
My personal favorite was Jeff Sudikoff, a rock
concert promoter who rented a satellite truck
on his personal credit card to provide live
coverage of the concert — and was so happy
with the result that he started a company called
IDB Communications. The company grew like
a weed, buying other new teleport operators
in a frenzy of acquisitions, then expanding
into broadcasting, mobile and international
telephony. IDB went public in 1986. Eventually,
the over-leveraged company got into serious
trouble and, in 1999, Jeff went to jail on an
insider trading conviction.
In the 19 years since then, it is almost unbelievable
how much the industry has changed. The
industries where IDB Communications pioneered
are still important to the teleport industry, but the
current generation of leaders are preparing for
opportunities that Mr. Sudikoff could hardly have
imagined. Teleports originate and distribute
online video and connect with ships, oil rigs,
trucks, trains and aircraft. They help deliver
consumer broadband and push the Internet
of Things beyond the edges of the terrestrial
network. They are integrating cloud services into
their solutions and providing gateway services
for the growing number of high-throughput
GEO, MEO and LEO satellite networks.
Pulse of an Industry
The World Teleport Association recently
published a market-sizing study of the global
teleport industry. The study updated research
last published in 2010 to provide estimates
of the number of commercial teleports in
operation, their revenues, satellite capacity
usage, capital expenditures and headcount.
Using this data, decision-makers can estimate
the global and regional market share for a
teleport operating company, conduct due
diligence for mergers and acquisitions, and
identify potentially underserved regions for
investment and market development.
20
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Over the past seven years, the teleport sector has seen consolidation
as companies build scale to gain cost efficiencies and improve their
competitive position. This has produced an industry that is smaller
in the number of facilities it operates but larger in total revenues.
The number of commercial teleports worldwide has decreased by
3 percent from 2016 to 2018, for an annual average of 1 percent.
In 2010, WTA reported a worldwide commercial total of 996,
representing an average 3 percent annual decline in facilities from
2010 to 2016. In that context, the 2016-2018 period saw a slower
pace of consolidation in physical facilities.
Over the same period, however, estimated total revenues of the
teleport sector grew 6 percent from US$9.813 billion in 2016 to
US$10.384 billion in 2018. Average revenue per teleport rose 9
percent from US$13.9 million in 2016 to US$15.2 million in 2018.
For the sector as a whole, consolidation did its job of creating fewer,
more productive assets.

business. That seems to reflect a dim view of the future of their core
business. Nearly half of media-focused operators expect future
decline in DTH, terrestrial and cable origination and distribution and
are shaping their investment plans accordingly.

Consolidation, however, is hardly the entire story. In a mature
technology market, while mid-size companies become larger and the
largest seek further increases in scale, new players enter the market
to exploit new demand created by technology and market change.
The teleport itself undergoes radical change: packing far more
services into fewer antennas, virtualizing operations into software
that once required massive hardware investments and substituting
terrestrial networks for satellite distribution where they can.
Where the Growth Is...
The growth of the teleport sector has been a boon to satellite
operators. On a global basis in 2017, the teleport industry purchased
222,500 MHz of satellite capacity for an estimated US$5.3 billion.
Spending on capacity rose 6.5 percent across all regions from 2016
to 2018, as teleport operators continued to make satellite a vital part
of their network operations.
Where are teleport executives planning to put this capacity to
work in the coming years? In January, WTA published a report
called Teleport Opportunities 2018 based on a survey of teleport
executives conducted at the end of 2017. The survey was conducted
at a time when the business environment in which teleport operators
work is being disrupted by technology and market change.
Their established businesses face disruption from new models
of connectivity (HTS, MEO and LEO), by the rising domination of
software over hardware, and customer demands for seamless global
service. They are disrupting their own operations by innovating up
the value chain to meet new customer needs, which requires a new
depth of technology knowledge and strong management skills.
The survey asked executives to identify the markets they are targeting
for growth, where they are investing, what technology is on their
wish list, and how they are staffing up for the future. Their answers
differed depending on whether their primary market was video for
the broadcast, cable and DTH market, or data for the corporate,
telco and government market.
Media-centric companies see their top opportunities in the Internet
of Things (IoT), Over the Top (OTT) video distribution, cloud services,
aeronautical service for passenger airlines and enterprise data and
video networks. That’s a very interesting list — because only two of
those five growth opportunities are in the media and entertainment

Data-centric companies have a different set of growth targets, of which
the top five are mobility for commercial transport (maritime, trucking
and rail), IoT, gateway provision for satellite operators, the integration
of third-party cloud services into their offerings, and cellular backhaul.
Their planned investments are broadly in line with those expectations
— with the notable exception that some 20 percent expect to reduce
their investment in conventional cellular backhaul.
Part of the Whole
However the future unfolds, all signs point to the need to deepen
the integration of teleports and satellite into the broader telecom
market, where growth in demand seems to know no end. Arqiva
in the UK is the top provider of satellite services to the broadcast
industry — but also runs the terrestrial transmission tower network
and even pipes video into the London Underground over fiber.
GLOBECOMM in the U.S. has a partnership with AT&T to serve
as that company’s satellite provider for IoT applications and is a
partner of Amazon Web Services for cloud computing. Speedcast
works with telcos to extend their services to the maritime industry
with specialized email, voice and network management services
that minimize bandwidth costs for price-sensitive shipowners. As
the CEO of a teleport operator in Europe told us, “Our future is
in having deep relationships with major telcos and integrators. I
have five salespeople. They have 5,000. I want them selling services
where my company plays a role, even if it is a small one in terms of
the total deal. That’s how my company succeeds.”
Robert Bell is the executive director of the World
Teleport Association (www.worldteleport.org), which
conducts research into the teleport and satellite industry
and offers a Teleport Certification program to service
providers. This article is based on data from Sizing the
Teleport Market 2018 study published in March and
the Teleport Opportunities 2018 report published in January.
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The Forrester Report
Big Three numbers—with 5G benefits in sight
By Chris Forrester, Senior Contributor

Last year, Intelsat (together with chip-maker
Intel) made a suggestion to use some of their
C-band satellite frequencies to help boost
the roll-out of 5G services over congested
U.S. cities and urban areas — at the time, SES
(which has significant C-band frequencies in
use over North America via its ‘Americom’
satellites) was cold on the idea.
More recently, SES has fully endorsed the
concept (as has Eutelsat). Even the FCC is
now positive with the idea. FCC chairman, Ajit
Pai, speaking at the Mobile World Congress
in Barcelona at the end of February, said the
FCC was working on
plans for the next steps
needed to make the
3.7 to 4.2 GHz (C-band)
available for commercial
terrestrial use... in the
coming months.
This positive news helped
propel shares in Intelsat
to rise by 28 percent
FCC Chairman, Ajit Pai.
— when the firm first
proposed the use of
satellite-based C-band for 5G’s roll-out.
Mr. Pai admitted the first step would be for the
U.S. Congress to act to spur the roll out of 5G.
Pai told the Barcelona audience, “I’m pleased
to announce today that in the coming months,
I intend to propose the next steps needed to
make the 3.7 to 4.2 GHz band available for
commercial terrestrial use.”
The FCC comments (on February 26) came
too late for the ‘results week’ during midFebruary when each of the Big 3 (Intelsat, SES
and Eutelsat) announced their latest numbers
(to December 31 of 2017). The numbers were
not impressive and are now accepted that each
of the giant operators are in for — at best —
another year of limited progress.
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Eutelsat of Paris kicked off the results season on February 16. At
first sight, Eutelsat’s half-year results were poor, with revenues of
697 million euros being down 5.7 percent on the same period last
year and on like-for-like trading. The numbers extend to Eutelsat’s
usually buoyant backlog of contracts in place, but this has tumbled
11.4 percent (from 5.3 billion to 4.7 billion euros) which is something
of a worry.

As to Eutelsat’s investment stake in Madrid-based Hispasat, which it
has been trying to sell for some time, Belmer told analysts that its ‘Put’
demand was exercised 18 months ago for 302 million euros, but it was
now waiting for the deal to be sanctioned by the Spanish government.
(Editor’s note: Eutlesat’s sale of their stake in Hispasat was finalized
since this article was written. Please see Satnews.com http://satnews.
com/story.php?number=1836273535 article dated April 19.)

Nevertheless, the market listened closely to
CEO Rodolphe Belmer’s narrative and gave
the operator a definite ‘thumbs up’ in terms
of his ‘matter of fact’ defence of the industry
— and satellite DTH in particular. He told
analysts that everywhere on the planet —
except for the U.S. — satellite numbers were
growing, not falling. He didn’t quite say that
‘reports of satellite’s death are exaggerated,’
but that was the underlying message. The
market seemed to agree, and sent Eutelsat’s
shares rocketing up more than 2 euros to
19.03 euros, up 12.17 percent on that day.

“At worst, we expect to receive the proceeds well ahead of the [sale/
merger of Abertis] and before the end of this financial year.” He then
added, “The first half-year also saw a solid commercial performance,
notably in Video and Government services, as well as the entry into
service of Eutelsat 172B, both of which will support revenues in the
Second Half. The integration of Noorsat, acquired to optimize Video
distribution in the MENA region, is progressing smoothly. Looking
ahead to the remainder of the year, all elements of our financial
objectives are confirmed.”

Eutelsat’s CEO,
Rodolphe Belmer.

Eutelsat’s channel count grew impressively to 6,810, up 7.4 percent.
However, video revenue fell 1.2 percent, proving the price/channel
on a simple equation is falling. Eutelsat’s channel growth was
mainly flowing from the Mid-East region, and in particular the firm’s
acquisition of Noorsat last year. HD channel count was up, but
again showing that the revenue per channel was down. Eutelsat’s
key Hotbird channel count was down 10 channels to 1,002, but HD
channel count was up from 247 to 304.
CEO Belmer even delivered a strong hint that internet-based players
could, one day, deliver a satellite service. Belmer is a Board director
at Netflix. While he declined to comment on Netflix’s plans, he said
this was more a question of ‘when’ rather than ‘if’ that OTT players
would climb aboard the satellite.
Belmer, in his commentary, added that while first-half results were
in line with expectations, his bottom line was that by 2019-20,
revenues should be growing again. Meanwhile, Eutelsat would
maintain its “stable to progressive dividend” policy, which did no
harm to investor confidence.
The delays in getting the company’s contracted capacity on
YahSat-3 into service means that there will be zero revenues from
their Konnect Africa service, which would not enter service until “this
mid-summer.”
Belmer said that Eutelsat would support the Intelsat/SES (and Intel)
pitch to the FCC for C-band frequency relaxation over the USA.
Eutelsat, via its Eutelsat Americas operation, has an estimated
5 percent of C-band traffic over the U.S.
He explained that Eutelsat, as with other operators, was experiencing
a reduction in contract length and that, where once a typical video
contract would run for 10 years, this was, on average, no longer the
case — renewals now tend toward the seven to eight year period,
hence the fall in backlog.

• Prospects for the later half of this calendar year — 		
and 1H 2019 for Eutelsat — are looking much better
• Positive outcome of Video contract renewals, notably 		
with Cyfrowy Polsat at HOTBIRD
• Capacity contract at the 5 degrees West orbital position
with SFR-Altice for the distribution of c. 20 HD channels
• Favorable outcome of U.S. Government Autumn
renewals with a rate of almost 95 percent in value
(versus 85 percent in Spring 2017 and 90 percent in
Autumn 2016)
• Incremental business secured in Government services at
174 degrees East.
On December 31, 2017, the total number of channels broadcast by
Eutelsat satellites stood at 6,810, up 7.4 percent year-on-year (y-o-y).
HD penetration continued to increase, standing at 1,275 channels
versus 997 a year earlier (+28 percent), implying a penetration rate
of 18.7 percent compared to 15.7 percent a year earlier. HD channel
count grew 18.7 percent (against 15.7 percent last year).
Operational transponders grew by 90 to 1,416 helped by the entry
into service of the Eutelsat craft at 117 West B and 172B. Fill rate
declined slightly from 70.9 percent last year to 67 percent as of
December 31.
Belmer told analysts that as for Eutelsat’s Hotbird position it leases,
being renewed was at “good conditions” and there was stability in
the number of channels at the position, with further growth in HD
channels carried.
He added that SkyQ’s ‘no dish’ launch was echoed by Canal+ and
both were seeking more viewers in those premises where dishes
were impossible to place. “Satellite has a stable, long-term future.
The value per user is very much lower than the cost of OTT delivery.
The legacy base of satellite dishes is huge. We see no [contraction]
in the number of satellites needed.”
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A note from investment bankers at Exane/BNPP said, “Management
has confirmed its -1 percent to -2 percent FY revenue outlook. Given
the -5.7 percent reported in H1, this implies a return to growth
in H2/18. We expect this to be driven by improving Video trends
and Mobility. Management also guided for less capex spending
than initially forecast in the current fiscal year (although long term
guidance is unchanged).”

The bottom line from the SES numbers is
that 2017 was simply worse than expected,
and underperformed on many of the
previous expectations. The outgoing senior
management also explained that 2018 will
also disappoint. Indeed, the operator’s Video
division will not see much growth until 2020.

However, there was a cautionary note from Berenberg Bank, saying
that while it agreed that Belmer’s overview of Eutelsat’s progress
was “reassuring,” it also warned that “we should not get carried
away” and cites the 6 percent like-by-like decline in revenues as a
“stark reminder of the difficulties that Eutelsat is currently facing.”

SES Video, which represents two-thirds of the
Luxembourg company’s revenues, was down
1,383 million euros on the year. The division
was hit by issues with satellite health and
launch delays.

The bank admits that the current half-year for the Paris-based satellite
operator (to June 30th) looks better. “That said, at this stage, having
been promised better growth before, we prefer to err on the side of
caution and adopt a ‘wait and see’ approach. [We] would like to see
the company meet our near-term expectations of improved growth
before accepting the worst is behind us. We thus reiterate our Hold
rating with a price target of 20.30 euros.”

Management also explained that the deal with Boeing for seven
significant mPower MEO satellites might even end up being leased
from Boeing. SES has various options in place (and will probably buy
the craft), but importantly, they will not have to pre-pay the usual
stage payments on manufacturing until 2021, when the first of the
satellites are delivered.

Bankers at Jefferies take a different view and give Eutelsat a target
price of an impressive 28 euros, aided by what the bank describes as
positive guidance reiterated by Belmer and his team.
SES Swaps Management
SES, in their results, seemed to accept that a year of Purgatory lies
ahead. Moreover, while the company is maintaining a dividend,
SES slashed the anticipated dividend amount by 40 percent.
Indeed, in another sign of how serious matters were for the SES
end-of-year results, company Chairman
Romain Bausch — who was previously
the company’s president and CEO — was
required to help with the presentation, and
offered an opening statement to help calm
the markets.
Bausch said that the departing CEO Karim
Michael Sabbagh was leaving to join a new
technology venture, while CFO Padraig
McCarthy was retiring. Bausch explained
that because the decision on the sudden
SES Chairman
stepping down of the CEO and CFO were
Romain Bausch.
“price sensitive” as far as the market was
concerned, they had to be announced
“without delay.” He said that having worked with Steve Collar (CEOdesignate) and Andrew Browne (CFO-designate) for many years, he
and the Board had full confidence in their abilities. Both outgoing
CEO and CFO will remain in their posts until April.
Bausch said the reduction of the dividend, by 40 percent to 80c
per share, would strengthen the company’s balance sheet but would
remain progressive, stating, “We are deeply aware that it has been
a difficult period for our share price and that it is a challenging time
for the industry. The best way to build the share price is to deliver on
the execution of our strategy and to improve our performance and
to maintain clear communications with the Capital markets.”
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SES CEO,
Steve Collar.

There’s also an impairment charge on the failed AMC-9, which
impacted the accounts to the tune of 38.4 million euros. AMC-9 was
some 14 years old.
On the upside, Sabbagh had reminded analysts of the “unprecedented”
five new satellites launched since January 1, 2017, and the successful
integration of O3b and RR Media into the company. He added that
key transformation changes had been made over the past years which
should lead to higher growth, margins and profits.
Ferdinand Kayser, President of SES’ Video division, said that the
video backlog remained robust (at 5.3 billion
euros) and that SES was (as December
31, 2017) hosting 7,790 channels, up two
percent, with channel growth outside of
the mature U.S. and European markets up
8 percent. He reminded analysts that the
transponder prices charged in Europe were
among the highest in the industry and were
stable. Growth in UHD had taken the number
of channels carried from 15 to 28.
President,
SES Video,
Ferdinand Kayser.

Steve Collar, CEO-designate gave an almost
market by market upbeat report on sales
prospects from SES Networks, talking about aeronautical, marine,
governmental and more conventional telco and fixed data/backhaul
business. Backlog in this division stood at 2.3 billion euros.
Collar then ‘swapped hats’ and spoke to analysts as company
President and CEO-designate and explained how he had worked
with incoming CFO Andrew Browne when they were both at
New Skies, and more recently at O3b, and that he was “the most
experienced CFO” in the industry.
Collar admitted that the recent years had been challenging, but the
transformation at SES was now well positioned for the future. The
SES investment in new satellites was also helping, and that with the
building blocks in place, it was down to the new management to
exploit these investments and execute — he praised Sabbagh as
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having created the ingredients for growth. “But it is now all about
execution and delivering the numbers.”
Collar stressed his lack of enthusiasm for the host of LEO suggestions,
saying that MEO was the correct place to be and that SES had no
intention of launching LEO craft. Indeed, in his comments he said
it had yet to be proved whether having hundreds, or thousands, of
satellites is a feature or a bug. “I am fairly clear what I think it is!”
Intelsat’s Roller-Coaster Ride Continues
Intelsat was the third operator to reveal their numbers. Indeed,
Intelsat’s 2017 results were not that different from the firm’s two giant
competitors, SES and Eutelsat. Each of the three knows they are in
for a tough year ahead with, at best, flat prospects with bandwidth
contract renewal prices under pressure.
However, Intelsat’s stock price is always highly volatile and their February
26 results disappointed the market, which drove their share price down
11.9 percent (and 14.7 percent, at one point, on February 26) following
CEO Steven Spengler’s results update on trading to December 31 and
admission that the upcoming year would see revenues in the $2.06 to
$2.11 billion range, which is down on 2017’s revenues of $2.149 billion.
In terms of the firm’s financial performance,
Q4 revenue was $538 million, a decline of 2
percent (to Q4/2016). Intelsat’s losses were
also higher than the market expected.
Spengler was more optimistic that Intelsat’s
important government business was returning
to health, and that renewal business for this
year was likely to be better than in 2017.
He also said how pleased Intelsat was that SES
Intelsat CEO
would be joining the proposal for the FCC to
Steve Spengler
grant access to some C-band frequencies to
help the roll-out of 5G services in the U.S. “We think SES joining our
proposal is a significant step forward. You now have the two largest
licensed providers at C-band services in the U.S. together on this
initiative and we represent 90 percent to 95 percent of the C-band
operational revenues right now and so, it’s meaningful. We were
very encouraged that Eutelsat has also indicated their support and
interest to join the efforts. So, I think bringing the satellite operators
together is a good indication and we welcome other satellite
operators to join us as well. Ultimately, we’re all going to have to
follow the direction of the FCC and their rule-making, but it is just
better that we are united and together at the early stages.”

Giles Thorne, an equity analyst at investment bank Jefferies, in
a note to investors, said that the new guidance for 2018 is two
percent lower than consensus on revenue and EBITDA. He added;
“Management have for first time quantified the amount of network
services backlog still to be renewed ($275 million ) — this is the final
leg of the backbook re-pricing that was started in 2013/14 — this
will renew in 2018 and taper into 2019; this is the biggest revenue
headwind in 2018 — management will “manage it as best we can”;
on pricing — seeing stability in widebeam — seeing highest pricing
sensitivity in the high-volume Epic applications (and SES’s three
HTS payloads are a factor here). There was $50 million of trunking
revenue in 2017 that will gradually run-off in time (not overnight).”
Thorne praised the prospects of an Intelsat/SES agreement on
C-band, saying it represented a “major milestone.” He noted that
this ensures quality and certainty of spectrum supply (together,
they have 90-95 percent of C-band revenue) — makes the process
of making 5G spectrum far more expedient than a traditional refarming process (only 18-36 months). He added “...we are not selling
the spectrum, we are making conditions for joint use.”
Intelsat is actively speaking to MNOs, which in turn have expressed
interest in the spectrum; the primary motive of the plan is to protect
existing C-band services; costs of re-banding — management
doesn’t have specifics to share at this point, but it “won’t be
insignificant” (redesign some future satellites; relocate some Earth
stations; filter equipment on ground stations); management isn’t, at
this stage, comfortable with the idea of talking to a lease revenue
streaming (i.e., management are only happy with talking to the
“market based mechanism” for compensating Intelsat / SES for the
cost of re-banding the current traffic).”
SatMagazine and Satnews Senior Contributor
Chris Forrester is a well-known broadcast
journalist and industry consultant. He
reports on all aspects of broadcasting
with special emphasis on content, the
business of television and emerging
applications. He founded Rapid TV
News and has edited Interspace and
its successor, Inside Satellite TV, since
1996. He also files for AdvancedTelevision.com. In November of 1998,
Chris was appointed an Associate (professor) of the prestigious
Adham Center for Television Journalism, part of the American
University in Cairo (AUC), in recognition of his extensive
coverage of the Arab media market.

Spengler said dialog with cellular operators was positive. “We’ve
said that we expect that we could make the spectrum available
within 18 months to 36 months after a rule-making by FCC, which is
far faster than any government managed process. So, expediency is
a key element of what we’re offering. We really see this is as a winwin for all the parties.”
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The Evolution of Teleports
The silent workhorses of SATCOM networks
By Andre Jones, Vice President of Business Development, Communications & Power Industries, Antenna Systems Division

The buzz in the commercial satellite industry
over the past five to ten years has been
about those who could design and build the
highest capacity satellites, those who could
launch the heaviest payloads into space and,
of course, those who could operate these
satellite systems with the best business
proposition to their users.
Somewhat less glamorous, but still key,
ingredients in any satellite system are the
traffic gateways and the Telemetry, Tracking,
and Control (TT&C) stations at hundreds of
teleports around the world, whose robustness
and technological advances have enabled
these innovative satellite systems to move over
one Terabit per second (1 Tbps) of data around
the globe.
Over the past 20 years, the satellite industry
has witnessed the evolution of what is called a
“teleport.” Even though this name is sometimes
interchangeable with the term “gateway,” the
teleport still remains arguably the most important
link of any satellite communications network.
Long gone are the days when teleports were
used as video broadcast facilities for TV
program contribution or for long distance
(overseas) telephony circuits and IDR data links
using 32 meter “Standard A” stations around
the world.
Basically, the historical scenario was quite
simple: satellites were launched into fixed
GEO locations and the teleport antennas were
pointed and fixed on the satellites until their 10
to 15 year lifespan expired.
Today, teleports are far more nimble and many
times more capable than those in existence
even 10 years ago. Granted, from a teleport
standpoint we have not quite seen the Moore’s
Law type of effect as experienced in consumer
electronics, but the industry has come a long
way in regard to the capabilities of today’s
teleports, as well as the teleports that are being
built for the future.
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For example, the teleports that support the
second generation of HTS satellites in orbit
today are, in many cases, using antennas half
the size of the previous generation, and those
antennas carry more than twice the traffic in a
single station.
Just over 30 years ago, the entire global satellite
industry supported only 100,000 equivalent
voice circuits at maximum capacity — about a
fraction of the traffic that goes through a single
HTS gateway today.
Teleports have changed dramatically over the
years because the ecosystem in which they exist
has changed. The early pioneers of commercial
LEO/MEO satellite services in the late 1990s
showed the world that it was technologically
feasible to build a cellular-like architecture using
satellites, where the so-called “base stations”
were geographically dispersed “gateways” that
tracked satellites moving at inordinate speeds
in Low Earth Orbit (LEO), while providing
seamless handoffs between teleport gateway
assets and the satellites in orbit.
Today’s satellites are far more powerful and
are operating at higher and higher frequency
bands to keep up with the rising demand for
bandwidth. Satellites and the teleports that
support them have become increasingly about
“data” and less about “video.”
Thanks to IP networking technologies, satellites
and gateways are now another IP port in a larger
telecom network architecture. Additionally, the
emergence of OTT is also creating another
paradigm shift, as content providers move up
the food chain.
With all of the advancements on the ground
and in the sky, there are a few constants that
remain the same: satellite service providers still
expect teleport operators to offer antennas
that provide superior pointing and tracking of
their satellites without any noticeable reflector
distortions due to thermal environmental
effects, regardless of how fast they move, what
frequency they operate at or the prevailing
environmental conditions.
Recognizing the importance of the challenges
facing teleports, the Antenna Systems Division
of Communications & Power Industries (CPI)
is leading the industry with several unique
technologies that are imperative for the teleport
of the future.
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The importance of Thermal Distortion
Mitigation cannot be overstated. To combat this
problem, CPI Antenna Systems Division (ASD)
offers systems that provide a complete CTE
(coefficient of thermal expansion) matched
antenna structure which is all aluminum.
This allows the critical antenna structure to
move together over temperature, rather than
stressing dissimilar interface points.
Typical systems offer mixed metal back
structures (steel and aluminum) or matched
back structures (steel) with aluminum panels.
In contrast to the CPI ASD offering, these
hybrid structures are subject to static buckling
over temperature range.
CPI ASD uses an optimized environmental
control system with a zone-based temperature
controlled plenum and baffle structure to
mitigate uneven heating due to solar radiation
and de-ice operation. This feature virtually
eliminates asymmetrical antenna distortion
and RF axis beam steering, not sensed by the
axis encoders.
While it is true that aluminum does expand
more than steel over temperature, it is also
true that aluminum has a thermal conductivity
which is more than 4.5x higher than steel. This
allows the CPI ASD enclosed aluminum back
structure to be much more responsive and to
provide more uniform temperature control.
Comparatively, in hybrid constructions, the
rate of temperature change between steel
and aluminum is dramatically different and
produces a dynamic (as opposed to static or
steady state) structural buckling component
as well.
CPI ASD is also able to mitigate symmetrical
structural growth from ambient temperature
change or de-ice operation. To achieve
this, the antenna sub-reflector z-axis is
adaptively re-focused by the antenna
controller to provide superior gain stability
in the uplink and downlink bands over all
climatic conditions.
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CPI Antenna Systems Division recognizes that the teleport operator
of the future demands systems that are scalable and reliable, with
the ability to support LEO, MEO, and GEO applications, while
catering to HTS requirements at Ka-band frequencies and higher.
New and legacy satellite operators are relying on CPI ASD to design
and manufacture satellite gateways and TT&C antennas to support
their systems. By combining the technologies of its legacy ASC
Signal and Malibu product lines, combined with the newly acquired
product line of Viasat limited motion antennas, CPI ASD offers a
broad portfolio of truly leading-edge products for the teleport of
the future.
With the emergence of Ka-band, and now Q/V-band systems
for HTS, pointing and tracking accuracies are critical. CPI ASD’s
high-performance technologies include its patented Sub-reflector
Tracking (SRT) technology that works in concert with its Monopulse
system architecture. When equipped with the company’s worldclass dual-channel beacon receiver, these systems provide the
best-in-class tracking and pointing accuracy, with results of less
than 0.004 degrees RMS beam radial error. This combination of
SRT and mount positioning system provide the only inherently
redundancy and ultra-precise antenna drive system on the market

and terrestrial networks that are integral to their operation. Mobility
demands will continue to push the envelope in teleport technologies.
Perhaps the teleports of the future will never attract the buzz of the
industry; however, in their own quiet way, they will undoubtedly
keep humming along to keep those thousands of satellites in
place, while moving terabytes of data that the world can no longer
live without.
www.cpii.com/division.cfm/13
Andre Jones joined the Antenna Systems Division
(ASD) of Communications & Power Industries (CPI)
as the vice president of business development in
March 2018. Mr. Jones has more than 25 years of
experience in satellite communications technology
and services, having previously held senior roles
at Viasat Inc., General Dynamics Corporation and
Globalstar. Mr. Jones holds bachelor’s and master’s
degrees in electrical engineering, an MS/MBA in
technology management, and air traffic control
certifications. In his current role, Mr. Jones
is responsible for CPI ASD’s business
development and marketing initiatives across
satellite, radar, high-frequency, data link
and telemetry products. He can be
reached at andre.jones@cpii.com.

today;
the
ultimate
solution
for pointing
accuracy
and reliability.
The expectation is that
the teleport of the future
will continue to evolve
and at an even faster pace
than has been witnessed over
the past 10 to 20 years.
Teleports are expected to
become more autonomous and
flexible in their ability
to support
complex
satellite
systems

SatMagazine — May 2018

29

Transforming Maritime Connectivity
A KVH Focus
By Elizabeth Jackson, Chief Marketing Officer and Senior Vice President, Strategy, KVH Industries, Inc.

A sea change is underway throughout the maritime industry,
driven by the importance of connectivity for today’s vessels
and new High Throughput Satellite (HTS) technology. These HTS
antenna systems are key agents of that change.
Consider the background: The maritime industry has spent years
trying to figure out how to prevent data from being transmitted
to and from a vessel — a result of older technology that was
too expensive and too slow to be useful. Today, the maritime
mindset is pivoting toward increased connectivity on vessels:
A recent survey showed that 90 percent of maritime industry
professionals now believe that access to real-time data and
connectivity is important for increasing efficiency.1 Furthermore,
92 percent of seafarers are strongly influenced by Internet access in
deciding where to work.2
What’s Driving the Mindset Change?
There are a number of factors that are driving the mindset change
among maritime professionals, who now see connectivity as a
necessity for operational performance.
First, there’s a need for increased operational efficiency. Operators
know that fast and reliable connectivity and real-time data can help
optimize vessel performance and reduce fuel consumption and
emissions.
Second, regulatory requirements continue to increase for safety
at sea. Connectivity supports digital charts, position reports, and
training and labor regulations.
Third, recruitment has become a key priority focused on crew
welfare. It is known that connectivity improves morale and enhances
recruiting and retention of the best crew.
Lastly, there is a continual drive to realize cost savings to remain
competitive during the challenging economic climate that the
maritime industry has faced in recent years. Connectivity can help
save money with optimized routes and fuel consumption, enabling
remote repair and diagnostics, reducing insurance costs, and
reducing port charges.
An Advanced HTS Antenna System for Maritime
KVH recently introduced the TracPhone® V7-HTS, an advanced,
60 cm. marine satellite antenna system designed to consistently
deliver the fast data speeds and expanded coverage that vessels
need for digital transformation in the maritime industry. KVH’s
TracPhone V7-HTS achieves data download speeds of up to
10 Mbps, three times faster than current 60 cm. models on the market,
and data upload speeds of up to 3 Mbps.
The faster data speeds of the TracPhone V7-HTS are accomplished
by a combination of KVH’s proprietary antenna system design and
industry-leading mini-VSAT Broadband™ network3. At the core of
the antenna’s capabilities, KVH’s advanced maritime broadband
30
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network incorporates Intelsat EpicNG satellite services and the
award-winning IntelsatOne Flex platform, a global managed
service designed to optimize bandwidth allocations and provide
flexible coverage where it is needed.
KVH’s mini-VSAT Broadband network also incorporates additional
capacity from SKY Perfect JSAT satellites. With the HTS network,
KVH expanded the company’s global maritime high-speed
connectivity footprint, which now covers 272 million square
kilometers (105 million square miles), making this one of the most
extensive maritime Ku-band networks in the world.
HTS Case Study: Commercial Fleet
For the commercial maritime market, the TracPhone V7-HTS is
designed to enable merchant fleets to take advantage of the
benefits of digitalization with superior data speeds, unique dual
channel airtime plans, data management controls, proprietary
multicasting technology for entertainment, sports, and news, and
seamless customer service from installation to ongoing usage.
Global ship manager E.R. Schiffahrt is a forward-thinking company
dedicated to digitalization and performance. The company manages
a fleet focusing on containerships and bulk carriers of all sizes. With
its vessels literally transiting the globe at all times, the ship manager
knows the importance of strong connections between the vessels
and the shore-based office.
E.R. Schiffahrt recently selected KVH’s new advanced TracPhone V7HTS antenna equipment to bring fast, global connectivity to the
company’s container and dry bulk vessels. Installations for the first
11 vessels started at the close of 2017, with plans for a total of as
many as 60 vessels throughout 2018.
“We chose KVH for the fast data speed, the reliable data
management, the global coverage, and our experience with KVH as
a trusted and proven professional service provider,” said Christoph
Werner, Director of marine and quality for E.R. Schiffahrt, which is
based in Hamburg, Germany.
HTS Case Study: Superyacht
With the combination of fast data streaming and global coverage,
the TracPhone V7-HTS is designed to enable yacht owners and
their guests to enjoy HD streaming, popular social apps, and other
benefits of connectivity for a new era of digital life at sea.
Large and luxurious, superyachts over 30 meters in length have
owners and guests who expect high-speed internet at all times in
all locations, no matter how remote. An average yacht has more
than 10 installed screens as well as at least three portable devices
per person — people expect to be able to have the same internet
experience on the yacht as they do at home. Streaming HD video
content requires 5 Mbps minimum speed, and in addition to
streaming movie and TV content, people onboard want news and
sports throughout the day, plus the superyacht captain and crew
rely on electronic charts and real-time weather data.

The captain of a 44.8-meter superyacht, who was one of the first
to use KVH’s TracPhone V7-HTS antenna systems, commented
on the importance of fast data. “We just voyaged from Florida to
Panama with the new TracPhone V7-HTS onboard, and enjoyed
excellent speeds of 10 Mbps,” said Bryan Antill, captain of the M/Y
Surina. “This is a great service for a superyacht demanding higher
data speeds than a traditional VSAT can provide.”
Hybrid Airtime Plans
To further meet the demands of increased data usage at sea, KVH
is offering the TracPhone V7-HTS with new, dual-channel, airtime
plans that deliver a free, lower-speed unlimited use data channel
that runs at the same time as the high-speed data channel. With
both high speed and unlimited use channels available at all times,
vessel operators and yacht captains can assign applications where
most appropriate.
For example, the high-speed data channel is particularly well-suited
for video streaming, web browsing, video chat, a dedicated media
stream, music streaming, telemedicine, social media, allocated crew
usage, on-demand document transmission, and security cameras.
The unlimited-use data channel may be preferred for anti-virus and
software updates, vessel alerts and reporting, weather services data,
automated document transmission, engine monitoring and reporting,
web browsing, social media, VPN, unallocated crew usage, instant
messaging, and onboard server communications to shore.
KVH provides a complete maritime communications solution from a
single source, including mini-VSAT Broadband global connectivity;
TracPhone satellite communications antenna systems; IPMobileCast™ content delivery services; and Videotel™ maritime
training content and management. As part of ongoing growth
towards digitalization, KVH is continuing to innovate in connectivity
and data including offering vessel tracking and a recently launched
application reporting feature as part of the data controls in the
mini-VSAT Manager data management tool.
www.kvh.com/connections
@KVH on Twitter — twitter.com/kvh
References
1“Competitive
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Executive Spotlight: Mike Lyons
Chief Executive Officer, ICEYE US
Mr. Lyons is currently
a Partner with the
Ratio Academy, a
developer of online
and corporate
entrepreneurship
and tech company
management
programs
delivered
worldwide.
He also serves both as Chairman of
CypherPath, a converged infrastructure
virtualization company and as a Director of
Real-Time Innovations (www.rti.com), a focus
on advanced real-time integration of complex
systems and a major thought leader in the
Industrial Internet of Things (IIoT).
He is a strategic advisor to ICEYE, a SAR-based
microsatellite data acquisition company and
CEO of the company’s U.S. data subsidiary
driving machine learning for SAR data. He
has co-founded more than nine companies
including SafeView, Inc., in 2002, a Government
Laboratory spinout, to address aspects of the
anti-terrorist physical security market, that sold
to L3 Communications and is now the security
standard in airports worldwide.
He is also a Managing Director of NewLine
Ventures, a management consulting firm,
www.newlineventures.com. He has also
served as a Venture Partner with the Paladin
Capital Group in Washington, D.C. and for
ePlanet Ventures I and II. He was a co-founder
and General Partner of Zilkha Venture Partners
based in Silicon Valley and New York.
Concurrently, Mr. Lyons is an Adjunct Professor
at the Stanford University Departments of
Management Science and Engineering and
Civil and Environmental Engineering. Serving
in the Stanford position since 1988, he was
a co-developer of the Stanford Technology
Ventures Program and the founding professor
of Technology Venture Formation. He has coproduced and delivered numerous other SCPD
and STVP Executive Education programs.

SAR image example — Helsinki, Norway.
Image is courtesy of ICEYE.
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Artistic rendition of the ICEYE-X1 SAR satellite.
Image is courtesy of ICEYE.

What are the key goals for ICEYE US for 2018?
Mike Lyons (ML)
There are a number of goals that we’re hoping to achieve throughout
2018. For ICEYE US, we’re very focused on further developing
new technology capabilities and acquiring customers for several
different services including our data delivery platform, and data
analytics services.
The first part of this goal is to continue closing development
contracts for ICEYE’s Earth observation data with U.S. customers.
Second, ICEYE US is working on identifying objects of interest for
these customers and using machine learning to begin automating
these processes.
The ICEYE-X1 SAR satellite was launched in January and
has been reported as a success. What’s the status of the
ICEYE-X1 mission?
ML
As ICEYE-X1 has been a proof-of-concept mission, ICEYE’s goals
were set as demonstrating our own small satellite bus structure,
our SAR technology, systems integration, processes and image
processing. All of these targets have been passed with flying colors.
There have been more than 400 images taken with ICEYE-X1,
which has given us both drive and knowledge on how to push
towards ICEYE-X2 and ICEYE-X3. The satellites following ICEYE-X1
are going to be at 3x3 meter resolution, an increase from 10x10
meters for ICEYE-X1.

What should the satellite industry expect from your next
mission, ICEYE-X2?
ML
ICEYE-X2 will be providing much better image resolution than that
of ICEYE-X1, pushing the industry standards of what is possible with
such a small SAR spacecraft. As a detail among many, because of
the increased image resolution, we anticipate there will be even
more government customer interest, which we’re looking forward
to accommodating.
ICEYE has mentioned before to be taking a risk-mitigation
approach to launches — what is the impact of that decision?
ML
Spreading risk across different launch providers is a sensible strategy
for any satellite manufacturer, including ICEYE. As it stands, there
aren’t many launch choices available, but I believe we’ll see a large
transformation in the industry over the next few years given the
direction the industry is moving. With the advent of companies such
as Vector, launch vehicle availability will start to increase for small
satellites like ICEYE’s.
Synthetic-aperture radar data has not been in as wide use
as optical data, what is behind ICEYE’s focus on that?
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ICEYE-X1 satellite’s SAR cloud penetration for image capture.

ML
The key value-add that synthetic-aperture radar (SAR) provides the
industry has always been the ability to provide imagery regardless
of clouds, weather or darkness. Optical systems are hindered from
imaging the world about two-thirds of the time since this technology
is restricted by weather and light; without sunlight illumination,
optical systems do not provide what you need.
To get around these restrictions, companies must turn to radar
technology, which is the attractiveness of SAR sensors. Being able to
see regardless of time of day or weather is a substantial improvement
on what is out there, which is one of the reasons why ICEYE has
focused on this. The company first started monitoring ice through
SAR technology, specifically how ice impedes business, and since
then, we have extended the uses to reach far beyond.
How is artificial intelligence and machine learning
being applied to Earth observation data? What is
ICEYE’s approach?

Today, there is simply not enough SAR data being generated, and
machine learning is limited to enable this just yet, but over time it
is inevitable due to the developments in the industry. The more
satellites there are on orbit, the more data we will receive and thus,
more use cases that can be created.
We’ve already started working on automatic ship detection and
expect this capability to improve over time. Soon enough, we’ll
be able to identify, track and discover specific targets on Earth
automatically through the use of machine learning. While it’s a new
area of technology for ICEYE, there’s already been a considerable
amount of work on this, and we’re hoping to bring these capabilities
to the commercial side in a timely manner.
We’ve only just wetted everyone’s appetite with the information
that can be drawn from machine learning, and I’m excited to see our
work at ICEYE come to fruition on that.
www.iceye.com/

ML
As more and more data becomes available, the applications of using
machine learning to categorize and itemize specific objects with SAR
becomes better and better. This in turn allows us to create trends
and apply change detection for industries that before may have not
have even considered using Earth observation data.
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The Building Blocks of Teleports — ESAs
Insight from STN Teleport
By Jurij Blazin, Technical Director, STN

A telecommunications port — or, as they
are more commonly known, teleport — is
a satellite ground station that functions
as a hub that connects a satellite or
geocentric orbital network with a terrestrial
telecommunications network, such as
the internet, via Earth Station Antennas (ESAs).
Antenna farm, satellite dish farm or just dish farm
are terms used to describe an area dedicated
to television or radio telecommunications
transmitting or receiving antenna equipment,
such as C-, Ku- or Ka -band satellite dish
antennas, UHF/VHF/AM/FM transmitter towers
or mobile cell towers. However, the focus of
this article is satellite dish antennas.
At first glance, the installation and functioning
of ESAs in a facility seems to be a pretty straight
forward business, but on closer examination,
there are numerous outside influences and
obstacles that can interfere with the fundamental
purpose of the antenna and create challenges
for the teleport where the antenna is located.
In example, the infamous C-band and the
frequency overlap with the mobile industry
presents teleports with radio-frequency
interference (RFI). Electromagnetic interference
(EMI), also referred to as RFI, is a disturbance
generated in the radio frequency spectrum by an
external source that affects an electrical circuit
by electromagnetic induction, electrostatic
coupling, or conduction. The disturbance may
degrade the performance of the circuit or even
stop it from functioning.
In the case of a data path, these effects can
range from an increase in error rate to a total
loss of the data. Both man-made and natural
sources generate changing electrical currents
and voltages that can cause EMI: ignition
systems, mobile cellular networks, lightning,
solar flares, and auroras. EMI can affect mobile
phones, FM radios, and televisions, as well as
observations for radio astronomy.
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Any wire can accidentally become a good
antenna if its length happens to be, say,
the wavelength of a strong local FM station.
Sources of RF interference fall into two broad
categories — intentional and unintentional.
Intentional sources include AM, shortwave,
FM, and broadcast transmitters as well as
ham and CB transmitters, remote controls,
wireless phones, cellular phones, commercial
taxi/police/aircraft
radios,
microwave
ovens, motion sensors, radar systems,
and a myriad of medical and industrial
RF devices.
Therefore, the number one rule before setting
up an ESA is to check for potential interference.
If these initial checks are not carried out,
a teleport faces high risks from possible
degradation of service to not being able to
provide a service at all.
“Interference is not hard to find; it is actually
difficult to avoid, especially in urban areas
where the wireless revolution is well underway,”
said this article’s author.
With this in mind, think of the advantages
of the strategic location and position of the
newer, purpose built teleports, as opposed
to restrictions of the older adapted telecoms,
which are often positioned in more urban areas.
“Forward thinking and infrastructure are critical,
especially as end user demands increase
dramatically year on year with the need for
faster speed combined with secure, clear and
constant connectivity.” said Blazin
After assuring a RFI-free area, what other
challenges await? The answer to this question
depends on what frequency will be used.
The lower the frequency the less challenges
there are and vice versa. As C- and Ku-band
frequencies are saturated, increasing numbers
of satellite operators will deploy Ka-band. The
Ka-band is a portion of the microwave part
of the electromagnetic spectrum defined as
frequencies in the range 26.5 to 40 gigahertz
(GHz), i.e., wavelengths from slightly over one
centimeter down to 7.5 millimeters.
The band is called Ka-, short for “K-above,” as
this frequency is the upper part of the original
NATO K-band, which was split into three bands
due to the presence of the atmospheric water
vapor resonance peak at 22.24 GHz (1.35
cm), which made the center unusable for long
range transmission.
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The 30/20 GHz band is used in communications satellites, uplinked
in either the 27.5 GHz and 31 GHz bands and high-resolution, closerange targeting radars aboard military airplanes. Some frequencies
in this radio band are used for vehicle speed detection by law
enforcement agencies. The 5th Generation (5G) mobile networks
will also partially overlap with Ka-band (28, 38, and 60 GHz).
Imagine you’re in a restaurant and the place is nearly empty. You can
talk to your companions using a low-volume, easy and relaxed voice
— then, more patrons start arriving and the restaurant becomes
more and more crowded. The noise level rises — you have to shout
to be heard. There’s no room to move.
That is a picture of the demands on the world’s communication
frequency bands. Cellular phones, streaming entertainment, data
communications, civil and commercial providers; they are all placing
incredible strains on available spectrum bandwidth.
It’s similar to the difference between the television antennas perched
on houses decades ago that used transmission frequency called VHF
or Very High Frequency and the satellite antenna dishes used today
that use a much higher frequency, 50 times higher than VHF.

Those old antennas worked on frequencies that delivered one
channel at a time whereas the TV antenna technology of today uses
higher frequencies to deliver hundreds of shows to viewers.
However, operating in Ka-band requires new hardware and
software. To perform uplink in the Ka-band requires precision. With
technologies such as sub-reflector tracking which is used at STN
teleport, the company significantly reduce errors in precision by
enhancing sub-millimeter Earth station tracking.
In summary, the Ku- and Ka- frequency bands each have their merits.
Ultimately, the application requirements and available services
should determine the appropriate band for a teleport’s operations
— be that for the military, remote office or media broadcast.
Ka-band can offer greater throughput than similar sized Ku- systems.
This frequency is perfectly suited for customers on the move and
other applications where terminal size and weight are important
factors in making purchasing decisions, such as with military or
media organizations.

The STN Teleport. Photo is courtesy of STN.
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For more dependable throughput in extreme weather conditions,
Ku-band wins the battle as the lower frequency range lends itself to
a lesser impact by environmental factors.
However, as mentioned previously, due to the implementation
of new mitigation technologies and availability of hybrid-band
systems, Ka-band solutions are able to alleviate adverse weather
conditions and maintain a similar level of reliability to their Ku-band
counterparts.
As the more established technology platform, Ku- is currently
available in more regions around the world. However, today many
Ku- satellites are becoming saturated. This means that guaranteed
levels of service performance may not be available where needed for
a particular application.
As a relatively new phenomenon, the Ka-band service is currently
only available in select regions, but with the launch of more satellites
and service offerings, that situation will likely change in the coming
years as Ka-band coverage catches up with its Ku-band competitor.

The smallsat industry has seen rapid developments in more recent
years and can be attributed to continuous requirements in technology
and the demand for broadband connectivity in remote locations all
around the world. Low Earth Orbit (LEO) and Geostationary (GEO)
satellites are key players in this industry.
Smallsats deliver a bright future for the indispensable antenna and
the unit’s ability to track and communicate with these lower orbit
satellites. However, they, in turn, need to be smaller, lighter and
faster s well as positioned in more key locations around the world.
STN is constantly studying market trends and planning for the future.
The company is now moving forward with its plan to extend its dish
farm with another 7,500 square meters of adjacent land. This means
that, for STN and the teleport’s customers, there is potential for a
plethora of new and exciting projects.
The antenna has always underpinned teleport services, providing
the main link between the earth station and the satellite, and these
critical pieces of equipment will continue to serve our industry.
www.stn.eu
Author Jurij Blazin is the Technical Director of the
STN Teleport.
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Innovation: New Antennas, New Opportunities
What’s all the hype about Electronically Steered/Scanned Antennas (ESAs)?
By Paul Scardino, Senior Vice President, GLOBECOMM

For several decades, satellite antennas have
grown smaller, lighter, more capable and
much more nimble — they have opened
up new market opportunities with each
technological advance.
However, one element has not changed: the
upside-down-umbrella contours of the parabolic
dish, which must be manually or automatically
pointed at a satellite and physically maintain
its lock on the signal. Now a new generation of
electronically-steered/scanned phased array and
beam-forming antennas is coming to market,
initially to fill niches in mobility and related
markets where satellite has not been able to
penetrate due to the size, configuration and cost.
With the onslaught of High Throughput
Satellites (HTS), smallsats and new constellations
of interconnected satellites that promise to
provide a space-based internet, the price of
satellite bandwidth has substantially decreased
— the world needs the high-speed steering and
mobility capabilities of an electronically steered
/ scanned antenna (ESA) to be able to address
the changing needs of how people connect.
ESAs have the potential to innovate and
disrupt the industry and open up new market
opportunities for service providers. Most
importantly, the service providers need to
know that ESAs are providing their value today.
These antennas are being used in various areas
such as maritime, trains, buses, the energy
sector, construction industry, Intent-of-Things
(IoT) users and, of course, land mobile for
commercial and governmental operations.
Throughout the history of the satellite business,
antennas on the ground have primarily held
one shape. Think of an umbrella opened and
turned upside to point its handle at the stars.
The parabolic dish concentrates the faint signals
coming from space and focuses them on a
receiver at the center. Outbound signals are
focused in the same way into a beam that can
reach all the way to geosynchronous (GEO) orbit.
However, the future of satellite antennas is flat.
Low-profile,
mechanically-steered
phasedarray antennas have been around for several
years. As a matter of fact, phased array
transmission was originally demonstrated in
1905 by Nobel laureate Karl Ferdinand Braun
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who demonstrated enhanced transmission of radio waves in one
direction. During World War II, Nobel laureate Luis Alvarez used
phased array transmission in a rapidly steerable radar system
for “ground-controlled approach,” a system to aid in the landing
of aircraft. In those early days, the steering was mechanical, while
the new generation of antennas that are receiving all of the hype
have the beams formed and steered/scanned electronically, hence
the name — electronically steered / scanned antennas.
Companies including Ball Aerospace, Boeing, Isometric Systems,
Kymeta, Panasonic, Phasor and others have developed, or are in
the process of developing, truly flat and malleable, electronicallysteered, high-gain antennas that just need a view of the sky to lock
onto a satellite.
Depending on the design, ESA can have similar or lesser
specifications as their parabolic same-size counterparts and can have
the RF electronics as part of the elements, or simply operate similarly
as a passive device. Also, as do their parabolic counterparts, they
distribute spurious emissions; however, some designs of ESAs can
suppress those emissions via software design.
Unlike their parabolic counterparts,
phased array antennas are
composed of many radiating
elements with a phase shifter.
Beams are formed by shifting the
phase of the signal emitted from
each radiating element to provide
constructive
and
destructive
interference to steer the beams
in the desired direction. Multiple
ESAs can be phase-combined in
order to create a more substantial
antenna system capable of
achieving greater gains and throughputs in order to address the
demands of most any satellite link analysis.
One of the many factors that has kept satellites a relatively small niche
of global telecom is the cost of terminals. Certainly, the satellites
themselves are massively expensive, but a single satellite can serve
users that number in the millions... in a broadcast application at least.
With the new generation of high-throughput satellites, they can
serve users of internet and data at the same scale. Furthermore, with
the promise of multiple Low Earth Orbit (LEO) constellations due in
the near future, latency equivalent to terrestrial connectivity will be
seen with even greater throughput and complete global coverage.
ESAs promise a significant drop in the cost and complexity of
connecting the ground to the sky in mobile and transportable
applications. All know what happens when the cost of a desirable
item such as connectivity drops — demand rises — applications
are created. Ideas that never seemed feasible before — such as
making a vehicle a hot spot on the internet as well as autonomous
transportation — suddenly are within reach of millions.
As promised, there are many manufacturing advances, commercial
pilots and projects and strategic partnerships these electronicallysteered antennas have brought about and will continue to bring to the
satellite communications industry. They’re expected to be a market

disruptor with commercially
competitive
pricing
to
coincide with the abundance
of LEO constellations and
the insatiable demand for
broadband
connectivity
everywhere in the world which will continue to grow.
Flat-panel and electronically-steered antennas will have an impact
when their technology can be fully proven. With the mission to
empower mobile broadband access across all use cases and markets,
one of the drivers to developing ESAs is the expectation that new
constellations of non-geostationary satellites that will be launched
by companies such as LeoSat, OneWeb and Telesat. And now,
SpaceX is in the mix, as their application, Starlink, with its ability to
reach U.S. customers with a mega-constellation of 4,425 broadband
satellites, has recently been approved.
These companies and others will enable ESAs to provide continuous
satellite broadband connectivity across the globe, including over
the oceans and the poles. As these constellations come online, the
mobile broadband connectivity market is bound to explode because
non-geostationary satellite constellations will improve latency, global
coverage and the user-economics of mobile connectivity.
In order to achieve worldwide, broadband, continuous, ubiquitous
coverage, the most-efficient approaches to technologies and
spectrum need to be used as well as the incorporation of hybrid
technologies to develop multiple solutions to appropriately address
future global needs. Therefore, the ultimate achievement for the
ESAs will be when they will be interoperable with any kind of satellite
system, whether it is Geostationary Orbit (GEO), Medium Earth Orbit
(MEO) or Low Earth Orbit (LEO), having continuous connectivity
between all of them from a single aperture.
According to NSR’s recent report ‘Flat Panel Satellite Antennas,
3rd Edition’, the market will grow from US$312 million last year with
just over 100k units shipped globally to nearly US$8 billion and two
million units to be shipped by 2027. The same report forecasts 92
percent of equipment revenues will be in mobile applications, with
the commercial world dominating government by a factor of 4 to 1.
In order to achieve this growth, especially when considering consumer
broadband, the ESA manufacturers have the challenge of getting
to market quickly with fast-changing antenna elements which are
continuously interoperable (amongst various satellite constellations)
in a single unit while achieving the ROI of their business model.
Their biggest challenge, though, will be to achieve a commercially
successful price point. Ultimately, the old adage for the connectivity
industry — whether it be satellite or terrestrial remains the same —
it’s all about making the solution commercially viable and driving
down the cost/bits/hertz.
www.globecomm.com
Author Paul Scardino is GLOBECOMM’s Senior
Vice President, Sales Operations/Engineering
and Marketing.
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Innovation: Ground Station Operations
The LEO satellite market continues to boom...
By Kenneth Olafsson, Satellite Operations, Asia, Kongsberg Satellite Services (KSAT)

Driven by commercial solutions, with improved
timeliness, availability and affordability in the
entire value chain, any type of company is
now able to launch their payload to space.
However, what thought is being given to the
ground operations and communications for
these LEO satellites?
The Industry Landscape
Questions, questions, questions... with innovative
concepts and solutions driving the satellite
industry, what developments and technologies
have come to market for ground operations?
What new antennas and technology are now
available? Is the ground operations business
going to be disrupted and turned upside down?
Why do you need optimized solutions for ground
operations in the first place?
Answers, answers, answers... reliable space to
ground and ground to space communications
are an extremely critical aspect of any space
operation. Without contact and control over the
satellite, the spacecraft will end up as unwanted
space debris. A critical core service of space
operations is to transmit data back to Earth and
to engage in command and control for satellite
orbital maneuvers and other critical operations.
For many years, ground station operations
were the forgotten piece of satellite operations.
Ground communications was often not optimally
planned by the manufacturers as an integrated
part of the overall system design, but more of
a straight outcome when the satellite was
shipped from the factory to the launch pad.
One could certainly argue that operational
planning did not always take into account
the operational costs and the most optimized
approaches to perform satellite control and to
receive data on the ground.
An excellent example of operations that really
took ground ops into account was the U.S. and
European weather forecasting programs that
have long-term planning in mind for continuous
and reliable data downlinks and global coverage
— as well as the timeliness of data retrieval.
They provided an excellent demonstration that
proved optimized ground ops can save costs
while achieving mission goals over the overall
lifecycle of the satellites.
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Ground station operators are less known for their work in the public
sphere and yet they provide the backbone for critical on orbit
operations. Ground operators ensure rapid support for any mission
and serve as a close partner to satellite operators who demand high
availability and less latency.
KSAT has enabled ground operations for a range of missions — for
governments, space agencies, and startups. For missions weighing
tons or just a few kilos, such as those for polar or equatorial orbits,
KSAT has provided these services for decades. The company has
a key philosophy of enabling operational excellence — few realize
that KSAT was behind the scenes delivering these critical services to
important satellite missions.
The rapidly changing landscape in the industry is paving the way for
new services, technologies and, most importantly, new applications
and usage of satellite data. The developments noted in the launch
and smallsat market is impacting all within the industry. These
new developments are still in their early stages and will likely be
enhanced and improved for actual operational use during the next
few years. These opportunities are welcomed as the true potential
of space-borne sensors is realized and services and applications for
the benefit of mankind are made available.
Early on KSAT has been greatly involved in these developments of
ground ops for many startup companies by listening and defining
the requirements and solutions that new teams were seeking. The
driving force in the ground station industry has been KSAT’s ability
to clearly understand and accommodate new technical solutions,
and to present attractive business models for implementation by
KSAT customers.
What is seen with the company’s ground solutions today is an
integral part of KSAT’s “DNA”. Embracing changes and different
methodologies is key, with a clear understanding that these solutions
must provide a value and benefit for the satellite operators. Over the
last few years ground operations have been given increased focus
and publicity in terms of their core value in the satellite industry.
Another aspect of ground operations is the increased focus on
frequency coordination and how important this is for operators to be
successful in launching, as well as providing, a healthy business case
for owners. As one of the founding members and, subsequently,
KSAT’s involvement in the CSSMA (Commercial Smallsat Spectrum
Management Association — www.cssma.space ) is one way that
the company is seeking to engage in a new era of collaboration in
attaining technical and regulatory solutions that enable the growth
of the satellite industry.
With KSAT in a market leading position in an industry with a handful
of industry players, the competitive landscape has changed. Over
the last few years, several startup companies are looking to provide
similar or complementary services to an expanded industry. The
common denominator is that the ground ops are constantly changing
to adapt to new technologies and customer needs and the industry
is growing so fast with new commercial satellite ventures leaving
room for new ground operations companies. This is healthy for the
industry and benefits the satellite operators with a more competitive
landscape and keeps the current industry players sharp.
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KSAT has always been open to investing in new technologies through
fruitful partnerships. Optical systems and phased array antenna systems
are no exception. As for any product or service, KSAT is regularly
monitoring market demand and provides a significant value proposition
for the customer. Working with the best vendors and partners, KSAT
will continue to deliver cost-efficient operational excellence.
Artistic rendition of Addvalue IDRS in
Velox-II orbiting around the Earth.

A Lite Step Back
The true test for a company is how adaptive the firm is to a rapidly
changing or growing of the market. Looking back, KSAT took timely
action to listen to the needs for different services.
Over the past five years, the KSATLITE product line has provided
value as an “out of the box” ground station solution for clients.
KSATLITE has been adapted to offer a solid list of features for new
and old trusted customers. While KSAT continues to develop endto-end design systems to fit the customers’ requirements list, the
KSATLITE solution provides easy integration, assured interoperability
and global access of standardized capabilities.
In the past, satellite manufacturers, in many cases, designed without
integrating the ground ops perspective. Satellite manufacturers now
look toward KSATLITE and KSAT operations to build cost efficient
mission operations as an integral part of early design phases, using
it as an industry standard.
Innovation should be a core value for any company. Through userdriven innovations, KSAT enabled new capabilities and deployed a
NewSpace network. Working with customers in the driver’s seat KSAT
was able to quickly learn what type of capabilities were needed and
then leveraged the experienced KSAT engineering team to adapt
the new technologies and to then field a global network for ground
operations that was, and is, dedicated to new space missions.
Through this dialog, KSAT, together with the customer, set the
standard for ground architecture for commercial space operations.
New Technologies
The current industry buzz today revolves around new solutions for
data transfer; optical communication, phased array and satellite
relay communications. The question is, how will these new
technologies affect ground station service providers? At KSAT, the
aforementioned technologies are currently being evaluated and
studied from a commercial, technical and operational point of view.
Discussions are ongoing with multiple potential partners to jointly
explore pilot deployments and implementations at given locations.
KSAT invests in a significant number of RF antenna systems each
year and views both phased array and optical terminals as being
potential new assets and tools to provide services to customers.
Through sourcing technologies from valued partners, KSAT will
continue to provide key services from prime locations worldwide,
as well as fully integrated network operations from RF, or combined
with optical terminals.
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Data relay of satellite-to-satellite-to-Earth has also become an option
for satellite operators. There is enormous value in communicating
with the satellite at any time for strategic up- and downlinking
narrowband, near-real-time, critical information. In addition, some
missions that generate extremely low data volumes might downlink
all of their data from relay satellites.
However, data relay versus multi-Gbps links from ground station
operators with massive data downlinks is still not yet an affordable
option. KSAT recently took the first step to provide space relay
services through partnering with AddValue, a Singaporean
company that provides real-time communication services through
their IDRS™ system (Inter-satellite Data Relay System). The system
is based on the Inmarsat BGAN network for low-bandwidth
communication needs. This system can be provided as an integrated
service solution from KSAT to satellite operators. This is a first step
in the direction of communication solutions, irrespective of groundor space-based infrastructures.
Technology Agnostic — Customer Centric
KSAT is trusted by a vast majority of industry leaders to operate ground
stations and bring home their data and enable TT&C communications.
With this market position, KSAT observed the various approaches taken
by a variety of customers. This enables KSAT to “feel the market’s
temperature” all the while helping customers in delivering ground ops
that meet their mission requirements.
KSAT has proven that the firm’s 50-year heritage of tracking satellites
has resulted in a company that remains agile and adaptive to market
demands for new services, while remaining competitive and at the
forefront in technical and commercial aspects. Also validated is that
there is no quick return on investment in the ground station industry
— the business is capital intensive and delivers return on investment
over longer time-periods.
KSAT is a service provider and must be technologically agnostic and
customer centric. The company is creating global partnerships that
offer significant value to customers. KSAT will continue combining
standard RF services with new technologies and partnerships, such
as with AddValue, going forward.
Creating value for their customers and their use cases is KSAT’s
top priority. Investing in new partnerships, innovative products and
comprehensive services will still be in the firm’s DNA to continue to
lead the ground station industry by maintaining and recognizing the
competitive edge through continuous innovation. KSAT will continue
to drive business and ground operations with the same user driven
approach that positioned KSATLITE as an industry standard.
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A Mobile Satellite Users Association Leadership Interview
with Dave Kagan, President and Chief Operating Officer, Globalstar
By Catherine Melquist, President, MSUA

Catherine Melquist (CM)
I’ve seen a lot of recent news and activity
featuring Globalstar.... from press releases
to conference speakers to Facebook posts.
Globalstar feels like a hub of new energy, as
though the company is going through some
form of Renaissance. Am I correct about this
and, if so, what’s going on at Globalstar?
Dave Kagan (DK)
Globalstar is going through
a rejuvenation of our
business mainly because
of the explosive growth
of IoT opportunities. What
we’re seeing is the
demand for more and
more “IoT-sized” data
solutions where we have
the perfect constellation
and end-user devices to
provide appropriately priced service plans and
user devices.
The Globalstar team is running full throttle and
we will launch at least four new products by the
end of 2018. We have command of our cost
structure, we’re focused on our mission and, as
you can see from our operating results, we are
delivering on our promises.
CM
What is your role in all of this? And, how has
your background in the satellite industry led
you to this point?
DK
Jay Monroe is the CEO and I’m running the
day-to-day sales, marketing and operations
as the President and Chief Operating Officer.
I’m fortunate to have held a broad spectrum of
positions in my 21 years in the satellite industry.
Prior to joining the satellite industry, I worked
for Norwegian Cruise Line for 10 years as the
VP of Finance & Treasurer and we were one
of Maritime Telecommunications Network’s
(MTN) first customers. I went on to become the
CEO of MTN for 12 years, which as you know,
was one of the most successful niche satellite
service providers delivering FSS services to
the world’s leading cruise companies, the U.S.
government, as well as the demanding superyacht owners.
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I later went on to become the CEO of Globe Wireless (sold to Inmarsat)
which provided me with the opportunity to gain an understanding of
MSS business models. My short tenures at both ITC Global (sold to
Panasonic) and Speedcast also provided me with great experience
in the energy market, which is now paying dividends for Globalstar.
Altogether my past experiences have led me to assume my current
position at Globalstar.
CM
Thinking broadly about trends in the mobile connectivity space (e.g.
influx of new LEO systems, new terminal innovations, the rise in
data analytics and cyber security firms, etc.), what changes do you
feel will make the greatest impact on the future mobile connectivity
business and what do these changes mean to Globalstar?
DK
I believe we’re seeing a convergence of the FSS and MSS business
models, as well as GEO and LEO solutions. All categories of satellite
systems/solutions have their place in the market and we’re able
to provide absolute mobility very economically which none of the
other major market players do because of their architectures, higher
frequency spectrum bands or both.
At Globalstar, we always consider the end customer and their
applications first and foremost. We will not simply design satellites to
be the biggest, fastest or the cheapest, just because the technology
exists. We consider what problems we are trying to solve for the
ultimate customer, the cost and therefore the marketability of the
user terminal, implications of the gateway equipment/operations
and cost matrix in order to deliver an effective solution that drives
return on investment for our shareholders. Based on the current
activity in the market I’m not so sure that all the new LEO entrants
agree with my holistic philosophy.
CM
What’s in your immediate plan for developing the satellite
mobility market?
DK
Clearly it is IoT opportunities and cost effective 2-way communication
solutions. We believe that our just released 2-way messaging device,
duplex satellite hot spot, as well as our solar simplex data device, will
drive incredible growth for us into the future. We’re excited about
the market opportunities going forward.
CM
As Globalstar continues to iterate its business, what technology or
service innovations will or are helping you to do this?
DK
We’re seeing the decreasing size and cost of end-user devices
enabling us to address markets that were otherwise unreachable.
Software and hardware technology developments will of course
continue to drive innovation and we plan to continuously evolve
our products to take advantage of such innovation. In addition to
products mentioned previously, we will be launching solar animal
tracking devices, wearables, and two-way data/tracking devices in
the coming months.
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CM
Is there anything happening in an adjacent market (e.g., telecom,
energy, etc.) that’s of interest to the Globalstar business?
DK
I think this question really goes back to the explosive demand for
more and more IoT driven data. The automotive industry is clearly
investing billions of dollars in its autonomous car initiatives.
I recently attended the CES show in Las Vegas and I would guess
in excess of 30 percent of that exhibition was focused on the
“connected car.” This is one of the
reasons why we just announced
our connected
car initiative,
Globalstar
Automotive.
We believe that
we can play a
significant role
in improving the
accuracy of GPS
signals, as well
as in the safety
and emergency
services area. We also believe we can play a meaningful role in the
Over the Air (OTA) software updates to vehicles, as well.
As far our safety services aspirations on vehicles, one must realize
that nearly 6,000 rescues have been initiated due to the use of our
SPOT devices and handsets over the last 10 years accounting for
thousands of lives saved. We can easily adapt our technology to be
used on vehicles to automatically send a distress (S.O.S.) signal upon
an airbag deployment or roll-over. We are in extensive discussions
right now with automobile manufacturers as well as Tier One
suppliers to the automotive industry.
CM
How important is system interoperability to your users and if
important, what forms (e.g., frequency, altitudes, commands) are
your customers talking about?

this sounds blunt, but in the end I believe this to be true and that’s
the way we approach the design of our products and solutions.
CM
Given MSUA’s focus on “mobility,” I’m curious to know your
favorite form(s) of mobility when not working on satellite?
DK
I’m an avid cyclist and racquetball player. At some point in my life I
would love to ride my road bike at least 200 miles per week. I love the
outdoors, the mechanical nature of a bicycle, and the beautiful scenery.
CM
If you were going to select someone in the industry who should
next be interviewed, who should that be, and why?
DK
I would interview top executives from the automobile industry
because of their autonomous car initiatives which, in turn, will
generate massive data demands. This one market will have a
dramatic impact on the satellite industry well into the future.
CM
Thanks Dave, I think it is really interesting to hear how prevalent
the Connected Car issue was at this year’s CES conference and I
imagine more satellite players will be attending next year’s show.
President of the Mobile Satellite Users Association,
Catherine spearheads the group’s mission to promote
mobility market development and mobility innovation.
With over 25 corporate and small business members
representing all levels of the satellite value chain
as well as end-users, MSUA collaborates with
conference organizers around the world to facilitate
panels and keynote speakers that decipher mobility market dynamics
including: growth opportunities, strategic partnership, barriers to
progress, application aspirations, adjacent market influences and
more. Catherine Melquist is a strategic marketer with more than two
decades of experience developing marketing and PR strategies for
global companies in the satellite and space-based market.

DK
Our customers want their data delivered where and when they want
it. They want it done affordably and reliably and they really don’t
care about what technology is used to deliver their service. I know
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SmallSat Advancements
The spotlight is on Space Flight Laboratory’s upcoming missions
by Kevin P. Corbley

Space Flight Laboratory (SFL) opened their doors 20 years ago
with a commitment to push the envelope as far as what smallsats
could accomplish.
Today — with more than two dozen successful satellite developments
under the company’s belt — the Toronto-based SFL continues to
improve upon the microspace breakthroughs the firm has made
in several technologies, including autonomous formation flying,
precise attitude control, modular power systems and more.
“Every satellite mission presents new challenges that requires us to
refine our existing technologies and often develop entirely different
ones,” said SFL Director Dr. Robert E. Zee. “We keep pushing closer
to the point where smaller, more cost-effective satellites will serve
many of the same applications as traditional satellites.”
Established in 1998 as a self-sustaining specialty lab at the University
of Toronto Institute for Aerospace Studies (UTIAS), SFL has
developed and launched 22 nano- and micro-class satellites that
have achieved 78+ cumulative years on orbit.
At the Satellite 2018 Conference in Washington, D.C., SFL
showcased six of its upcoming microspace missions that highlight
advancements in capabilities developed over the past two
decades. The smallsats now under development by SFL will serve a
variety of Earth Observation (EO), radio frequency communications
and atmospheric monitoring applications in the commercial and
government sectors.
Success Starts with a Good Attitude
One of the first smallsat challenges SFL addressed was the issue of
attitude control. Due to their lower mass, smallsats are impacted
more severely by forces acting upon them in orbit rather than largermass satellites. This made maintaining steady attitudes for smallsats
more difficult to achieve — certainly one reason why, traditionally,

this challenge has presented them from being used in applications
that require precise pointing and tracking capabilities.
“Earth observation, space astronomy and atmospheric monitoring
are three complex applications that were once out of reach for
smaller satellites due to attitude control issues,” said Zee. “We had
to solve this challenge in our first microspace projects, that enabled
us to break the utility barrier for nano- and microsatellites.”
Nearly two decades ago, when smallsats were not taken seriously,
SFL miniaturized the sensors and actuators designed to control
traditional-size satellites and adapted them for use with nano- and
micro-platforms, writing custom onboard algorithms to achieve
desired stabilization and pointing accuracy. When existing actuators
were insufficient even in miniature form, the Toronto lab developed
their own with major partners. This technology has played a key role
in the success of early SFL missions and every SFL mission since then.
Attitude Control in Action
Superior attitude control and precise pointing remain unique
selling propositions for SFL, where two greenhouse gas monitoring
microsatellites are under development for GHGSat Inc., a private
company. GHGSat-C1 and C2 will be the first operational satellites
launched by the Montreal firm that will provide commercial services.
SFL was awarded the development contract after successfully
building the experimental GHGSat-D (aka Claire) microsatellite that
was launched in 2016.
“Our space-proven precise pointing technology is a major factor in
winning these kinds of contracts,” said Zee.
The greenhouse gas monitoring microsatellites, which will detect
and measure point sources of emissions such as area fugitive sources
and stacks, require a type of attitude control called ground target
tracking. This involves an onboard sensor pointing at a target on the

The Microsatellite Science and Technology Center (MSTC),
Home of the Space Flight Laboratory.
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MSTC Assembly, Integration and Test Laboratory.

ground while the satellite slews in orbit to remain fixed on the spot
for a certain period of time. GHGSat-D achieved this and exceeded
the specifications required for this mission.

selection to develop NEMO-AM for India and DMSat-1 for Dubai’s
Mohammed Bin Rashid Space Centre (MBRSC) in the United Arab
Emirates.

The ground target tracking proved so precise in the demonstration
mission that GHGSat-C1 will be
among the first microsatellites
to test an onboard optical laser
terminal for high-speed data
downlink. The terminal will have
a
downlink
communications
capacity several times that of the
standard RF link.

“There are different types of
satellite pointing missions, and
their relative difficulty varies
with the end use application,”
said Zee. “NEMO-AM and
DMSat-1 differ in their attitude
control requirements from the
GHGSat constellation.”

The GHGSat-C1 is a greenhouse
gas monitoring satellite developed
for GHGSat Inc. The 15-kilogram
microsatellite is a commercial follow-on
to the GHGSat-D (CLAIRE) demonstration
satellite developed and launched by
SFL in 2016. CLAIRE demonstrates an
advanced miniature hyperspectral SWIR
imaging spectrometer for monitoring
emissions from area and point sources.

“The optical downlink technology
entails precise pointing of the laser
at a ground station to transmit
data,” said Zee. “If the optical
laser is successful, a larger volume
of data can be downloaded and
sold, potentially increasing the
profitability of the mission.”

Attitude control and precision
pointing are capabilities critical in a wide variety of practical satellite
applications, and the challenges change with each mission, Zee
explained. SFL’s expertise in this arena was an important factor in its

NEMO-HD is a high performance
multispectral Earth observation
microsatellite (70 kg) developed for the
Slovenian Centre of Excellence for Space
Sciences and Technologies (Space-SI).

Overall, the missions are similar
in their objective of monitoring
the atmosphere; however, the Indian and UAE microsatellites will
take measurements of aerosols, greenhouse gases and other particles
already in the atmosphere, as opposed to sources closer to the ground.
This will necessitate a different slewing maneuver leveraging ground
target tracking algorithms as NEMO-AM and DMSat-1 pass over their
respective countries.
“We are customizing the attitude control algorithms and actuators for
these microsatellites to slew and point at a swath of the atmosphere,”
said Zee. “Our ability to develop this capability for such small platforms
will enable these missions to be accomplished at a much lower cost.”
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MSTC Clean Room, Assembly and Integration Area
Terra Universal Installation.

Precise pointing made possible by a stable platform at a relatively
low cost was a factor in Slovenia’s selection of SFL to build the
NEMO-HD EO smallsat. NEMO HD will be that country’s first
satellite and will capture a 2.8 meter resolution, high-definition,
multispectral imagery and video for use in a variety of applications.
The microsatellite itself is only 60x60x30 centimeters in size.
“NEMO-HD will be an extraordinary accomplishment due to its
stringent pointing requirements and compact platform,” said Zee.
HawkEye 360 Prepares for Formation Flight
Another smallsat breakthrough credited to SFL is autonomous
formation flying, a technology that enables multiple satellites to
work together and perform functions not typically possible with just a
single satellite. Some remote sensing and geolocation applications,
such as the one planned for the HawkEye 360 Pathfinder mission,
become viable when two, three or more satellites are flown in precise
orbital configurations.
Autonomous formation flying means the satellites are orbiting in a
constellation with their relative spacing and motion predetermined and
precisely maintained without assistance from ground-based commands.
SFL achieved this in 2014 with the Canadian-funded CanX-4 and CanX-5
demonstration mission. The two 7 kg. nanosatellites flew autonomously
in five planned orbital configurations, with separations varying from
50 meters to one kilometer. Their relative positional accuracy was
52

less than a meter, and relative position knowledge was within a
few centimeters.
“This mission proved
autonomous formation
flying could be achieved
at a cost that makes it
economically viable for
commercial applications
using smaller satellites,”
said Zee.
The CanX-4/-5 success
played into the decision
CanX-4 and CanX-5 smallsats.
by HawkEye 360 of
Herndon, Virginia, to award the contract to Deep Space Industries,
with SFL as a major subcontractor for development of the Pathfinder
demonstration mission, a constellation of three, 15 kg. microsatellites
designed for satellite-based geolocation applications. HawkEye 360 is
creating an RF survey-based geospatial information network that will
map and analyze RF signals coming from numerous communications
and transportation sources, including air, sea and land vehicles.
“Formation flying is important to their success because the
configuration of the constellation must be precise to make accurate
geolocation measurements,” said Zee.
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To develop the technology needed for
smaller satellites to fly in formation, SFL
leveraged their know-how in control
systems. The SFL team devised
closely coupled sets of algorithms
for attitude control, navigation, and
formation control of the satellites.
These solutions interact primarily
with four onboard hardware systems:
attitude, propulsion, carrier phase
differential GPS, and S-band inter-satellite
radios. They work together to keep the satellites
in their intended orbital configurations with predefined baseline
separation between them.
Modular Power Accommodates Many Mission Types
Following the successful 2017 launch and operation of NorSat-1
and NorSat-2 microsatellites built by SFL, the Norwegian Space
Centre awarded the Toronto laboratory the development contract
for NorSat-3, which will carry an Automatic Identification System (AIS)
receiver for detection of AIS signals from maritime vessels. One major
difference, however, is that NorSat-3 will also be equipped with an
experimental navigation radar detector.

The Next 20 Years
In addition to the six microsatellite
missions, SFL is today working on
multiple satellite development
contracts.
These
contracts
will
incorporate
numerous
enhancements as well as new
technologies.
Refined
attitude
control featuring sensors that
will further improve the pointing
accuracy and platform stabilities
is currently being pursued at the
laboratory.

NorSat-3 is a 15-kilogram
microsatellite being developed for
the Norwegian Space Centre.

“We are also developing new communication radios and onboard
computers,” said Zee. “And you can expect to see us increasing the
performance and endurance of the proprietary propulsion systems
we have developed for smaller satellites over the past 20 years.”
www.utias-sfl.net/
Kevin Corbley is a business development consultant serving geospatial,
aerospace, energy and other industries. He is based in Denver,
Colorado, and may be reached at www.corbleycommunications.com.

“More than seven years ago, we developed the SFL Modular Power
System, which makes it possible for satellites from 3 to 500 kg. to
carry a wide variety of payloads without a complete redesign of its
electrical power supply,” said Zee. “In addition, NorSat-3 is being
built on the SFL NEMO bus, which has proven to be a versatile
platform that can carry a variety of payloads.”
He explained the easy incorporation of the radar detector into
NorSat-3 is facilitated by SFL’s technology and approach and is an
example of the versatility of SFL’s Modular Power System and its
platforms in general.
Microspace Missions Under Development by SFL
“Depending on mission needs, we can scale up the power supply from
1 watt to 1.5 kilowatts,” said Zee. “This allows us to keep overall costs
down as we accommodate different sizes of payload with different power
requirements on such small platforms.”

GHGSat-C1 and C2
The first two microsatellites in a commercial constellation of
greenhouse gas monitoring satellites being built for GHGSat Inc.
of Montreal.
HawkEye 360 Pathfinder
A three-microsatellite constellation under development for
HawkEye 360 Inc. as a precursor mission to a commercial spacebased radio frequency (RF) detection and geolocation service.
NorSat-3
Following the highly successful NorSat-1 and -2 satellites built
by SFL, this microsatellite will carry an Automatic Identification
System (AIS) receiver and experimental navigation radar detector
for maritime ship detection by the Norwegian Space Centre.
DMSat-1
Built for the Mohammed Bin Rashid Space Centre (MBRSC) in
Dubai, this environmental microsatellite will monitor aerosols and
greenhouse gases over the United Arab Emirates.

MSTC Mission Control Center.

NEMO-HD
The first Slovenian satellite, this compact microsatellite will be
capable of 2.8m (actual) resolution, multispectral, high definition
imaging and video.
NEMO-AM
For this mission, SFL is developing the microsatellite and its
compact polarimeter instrument on behalf of the Indian Space
Research Organization (ISRO) for global aerosol monitoring.
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Supporting The New Era of SATCOM
The nexus between Earth and space....
Satellites are at the heart of the technological
developments shaping our era — they affect
the way we live without many even realizing
their crucial contributions: satellites make us
safer, predict the weather, provide modern
conveniences, broadcast entertainment,
and implement ubiquitous communications,
among other services.
Independent of the mission satellites are designed
to achieve, such as broadband communications,
broadcasting, weather monitoring, Earth
Observation (EO), and navigation, when looking
up at the sky, the realization strikes “that is where
everything is happening.”
However, those who work in this industry know
that the overall satellite ecosystem is built
due to the integration of the space segment
(satellites) and the ground segment (teleports,
remote antennas, baseband systems and
terrestrial networks). A key element of this
ground segment is the teleport, also known as
Earth Station or ground station.
The teleport facility is the nexus between Earth
and space, the hub where data traffic and
video signals are collected, processed and
transmitted to the world via the satellites, or
received from the satellite and distributed to
terrestrial networks. These days, it is easy to
ignore the importance of the teleport as a core
element of the satellite ecosystem.
In the new, upcoming era of LEO constellations
with on orbit satellites of all sizes and purposes,
digital processing — once destined to remain
ground-based — is conquering the skies to
make more efficient use of the radioelectric
spectrum and to provide higher orders of
magnitude of bandwidth. Ground systems
development is now playing catch up with the
technology flying in space.
This industry is ready to launch constellations
of communication satellites to connect the
underserved. However, remaining to be
determined is how low cost, size, weight and
power (SWaP) user terminals can be developed
in order to make mass adoption of universal
broadband communications a reality.
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research vessels of the Spanish government that
include the prestigious Hesperides ship operated by
the Spanish Navy.
The teleport has also been a key pillar in the course
of crucial events providing video feeds and data
communications during the 2010 FIFA World Cup
and supporting the deployment of relief efforts
during the devastating earthquake that struck Nepal
in 2015.

EO satellites can now be developed and built on smallsat platforms
with capabilities that were unimagined only a decade ago. Yet, the
process of acquiring and analyzing the vast amounts of images and
data that will be generated by these constellations and sent back
to Earth continues to occupy companies as they create a myriad of
compelling applications to attract end-users. These attractions are
achieved through the development of new value products and their
associated income generation. Some of the disruptive technologies
being advanced will catch on — new ventures that originate from such
work will be determined to be successful once lucrative business cases
have been delivered and viable returns on investment are realized.
One of the teleport facilities engaged in such endeavors lies in the
outskirts of the town of Santander, in the north of Spain. Unlike most
European teleports that have several decades of history, Santander
Teleport has had a relatively short lifespan since the facility’s first
service in 2010.

Luis Garcia,
CEO, Santander
Teleport and
Erzia.

The company was originally established as a joint
venture between Erzia Technologies and MTN
Satellite Communications. Erzia Technologies was
founded in 2002 by the entrepreneur and current
CEO of both Erzia and Santander Teleport, Luis
García. Today the teleport has grown under his
leadership to become a worldwide reference in
serving critical aerospace and defense missions
through the design of radio frequency and
microwave electronic systems as well as providing
highly reliable MSS and VSAT communications.

MTN Communications, founded by another
well-known entrepreneur in the industry, Richard
Hadsall, is now the global entertainment and satellite communications
service provider for Global Eagle Entertainment, a company that
provides Inflight Entertainment (IFE), media content, connectivity and
technology solutions to the airline and maritime industries.
Santander Teleport has grown to become a modern, state-of-theart facility that is trusted by satellite operators and service providers
to enterprise and government clients. The teleport has supported a
variety of customers and services such as: on orbit tests for satellite
operators; teleport services to accommodate Gbps of video broadcast,
voice and data traffic communications for various types of vessels
(fishing, commercial carriers, research vessels, government navy
vessels, ferries, superyachts or cruises); or custom solutions for the
Spanish Antarctic Base Juan Carlos I and the fleet of oceanographic

This year was started with a plethora of good news
for the company — Santander Teleport rose to the
top ranking in the WTA Fast 20 Teleport Operators
in January and was later nominated one of the
three finalists for the WTA Independent Teleport of the Year award
with Telespazzio and US Electrodynamics. The honor eventually
went to Telespazzio during the ceremony that occurred in March
in Washington DC. Carlos Raba, Managing Director of Santander
Teleport, received the WTA Top Executive Award.
While this is all good news for the teleport operator, the company
will not lose focus on what the firm accomplishes, or their own
values, such as their commitment to quality and good practices that
are exemplified by ISO9001:2015 certification Santander has held
since the firm’s launch.
Looking into the future, Santander Teleport fully realizes the
company’s strengths as a medium size teleport operator. In the
company’s strategy planning, the key is to create strong relationships
with customers and partners to deliver levels of flexibility, focus and
responsiveness — the perfect recipe for successful partnership.
During the last couple of years, Santander Teleport has been an early
adapter for the new wave of HTS satellites by beginning to offer
services that access two Intelsat EPIC satellites. Two new satellite
operators are also working with the teleport operator to host their
services with Santander after visiting the facility and becoming
convinced of the teleport’s level of experience, expertise, quality of
standards and high level of technical and managerial competence.
An increasing number of HTS operators are looking beyond their own
teleport facilities in order to access the full potential of satellites that
are capable of processing hundreds of Gbps. Simply stated, there
is not enough spectrum available from a single teleport location to
satisfy this need. The distributed ground segment architecture is
part of the paradigm of ecosystems brought by operators of HTS,
vHTS and LEO constellations.
There can be no doubt that the following years will be some of
the most exciting times the satellite industry has ever experienced.
Disruption and transformation will bring new threats as well as new
opportunities, which companies such as Santander Teleport must
face to continue being relevant in the future. The transformation of
this industry has gone far beyond “will it happen” and has entered
the phase of “it is happening now.”
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In The Spotlight: Satellites
Space Tech Expo USA
By Nicole Heins, Conference Producer, Space Tech Expo

During the past couple of decades, the
satellite industry has been developing at an
unprecedented rate.
More than ever, manufacturers are trying
to streamline the production process and
reduce the cost to meet the demands set out
by governments and satellite operators alike.
Space Tech Expo USA (May 22 – 24, 2018) will
be exploring how companies are adapting their
processes and providing viable solutions to the
challenges faced by the industry.
Miniaturization of Satellites
Traditionally, costs for satellite development
have been extremely high, especially for
larger (often over 500 kg.) GEO satellites. By
implementing technology miniaturization,
satellite development and launch can become
less expensive.
“What many people are doing is migrating
commercial IP into satellite applications.
The space community would traditionally go
out and develop expensive 32-bit or 64-bit
processors, but money is limited,” said Michael
Bear, technical director at BAE Systems. “Now,
organizations take an Intel processor or a similar
capable processor from a cell phone or PC, and
modify it so the processor can withstand the
harsh environment of space. This is more costeffective and results in a satellite going into
orbit a lot faster.”
While using commercially available miniaturized
technology may sound like a simple solution,
going from big to small in space brings
challenges to the industry.
“If you think about a communications satellite
the size of a minibus in GEO, you know that
there is a lot of volume in there. The space
industry has been more constrained by mass
than by volume. We are not used to having to
miniaturize and pack things very tightly,” said
Chad Frost, deputy director of engineering at
NASA Ames Research Center.
Consumer electronic devices have caught
the attention of many New Space players in
the market. “Spacecraft are not traditionally
the domain of expertise for miniaturized
technologies. It is a skill set the industry does
not yet have — we need to learn how to
56
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miniaturize in an affordable and safe way; for example, you want to
ensure temperature-sensitive components are not packed in next to
components that naturally get very hot in orbit. This is something
we rarely had to think about,” added Frost. Another challenge is the
component’s ability to withstand radiation and extreme temperature
fluctuations among many other events that do not occur within
Earth’s atmosphere.

The Space Tech Expo exhibition and the Open Tech Forum
Satellites will be under the spotlight at the upcoming Space Tech
Expo USA that will occur from May 22 to 24, 2018, in Pasadena,
California. This event is America’s engineering and manufacturing
meeting place for space technology and brings together industry
leaders, decision-makers and buyers to meet the engineering and
manufacturing supply chain for commercial, civil and military space.

New Players Enter the Smallsats Markets
Smallsats have caught the eye of many new players in the market
and this development is being closely followed by ‘traditional’
spacecraft manufacturers and operators. “We have to consider the
laws of physics that come in to play when using smallsats — there is
only so much you can do from those smaller platforms. We do look
at cubesats because organizations such as NASA and the universities
are working with them. Why? Because they are affordable and
suggest an alternative to NASA hosting payloads on commercial
satellites,” said Bryan Benedict, Senior Director for Innovation and
Satellite Programs at SES.

The show will host several exhibitors who are experts in small technology
including: ÅAC Microtec North America, Arralis, Enpulsion GmbH,
Glenair, NovaWurks, Omnetics Connector Corporation, PhaseFour,
Printech Circuit Labs, Smiths Interconnect and Spacety.

Benedict added that there are also concerns about using smaller
satellites for communications purposes, given their shorter lifecycle
and current technical capabilities. “You would need hundreds of
small satellites in orbit, and as they will become obsolete and need
replacing after a few years, you will end up with significant orbital
debris concerns.”

Also, not to be missed are the free technical sessions taking place
at the Open Tech Forum, which runs in tandem with the exhibition.
There are a number of presentations dedicated to exploring satellite
manufacturing, satellite systems of the future and the future of space
electronics. Must attend sessions include:
• Highly Reliable COTS Satellite and Launcher Computers
— Markus Borsand, RUAG Space
• Tutorial: The Future of Space Electronics —
Rajan Bedi, Spacechips
• Beyond the Earthbound Cloud? Next Evolution of Data 		
Security - Cliff Beek, Cloud Constellation Corporation

While extremely small satellites, such as 3U (30 x 30 x 30 cm) and
6U (60 x 60 x 60 cm) cubesats were initially very popular, Frost now
notices a shift to larger cubesats.

The full agenda can be viewed via the Space Tech Expo website.
A free visitor pass allows admission to both the exhibition and the
Open Tech Forum, as well as access the Product Showcase and
networking events.

“3U used to be the sweet spot. Then we saw a lot more people
moving towards 6U because it added more volume, making the
miniaturization challenge somewhat easier. People are now starting
to say: ‘I can’t fit my technology in a 6U cubesat, shall we move to
12U or a microsat?’. Some organizations will save money by going
to slightly larger satellites as they will not have to miniaturize their
technology to extreme small measures.” Microsats are larger than
cubesats, weighing between 10 to 100 kg.

Satellites Systems Day at the Space Tech Conference
For those wanting to upgrade their experience — The Space
Tech Conference has a full day (Wednesday, May 23) dedicated
to satellite systems. Industry experts from NASA Goddard Space
Flight Center, SSL, Airbus Defence & Space, Raytheon Space and
Airborne Systems, Infostellar, OneWeb Satellites, Roccor and more
will be exploring the changing landscape of the satellite industry.
Sessions include:

As small launch vehicles are soon to become operational, the launch
bottleneck will decrease, opening up more room for frequent small
satellite launches. “At the moment, there are only dedicated rides
available for larger spacecraft. This, of course, gives manufacturers
and operators the option of secondary rides for smaller satellites,”
said Frost. “As such launches often can’t guarantee the correct,
desired orbit, the small launch industry is likely to have a big impact
on the further development of small satellites. People are looking
towards the emergence of small launch vehicles. As soon as they are
online, everything opens up.”

• Keynote Panel: Big Ambition, Short Timeframe – 		
Providing Solutions to Answer Insatiable
Market Demand
• Transitioning from Analog to Digital: Upgrading 		
Future Satellite Missions with Smart Software
• The Big Squeeze: Technological Challenges and
Requirements for Large Technology in
Small(er) Satellites

The Space Tech Expo Webinar
Recently, Space Tech Expo hosted a free webinar on the reduction
of the satellite production time. Speakers from RUAG Space; Boeing
Defense, Space & Security; and Tempo Automation discussed how
automation technologies could be applied to satellite manufacturing
and what impact this could have on the industry. The webinar is
available on demand via the Space Tech Expo website.

Find out more about Space Tech Expo and register for tickets at
www.spacetechexpo.com.
Nicole Heins – Conference Producer, Space Tech Expo,
Space Tech Expo Europe. Nicole received a degree
in Journalism from Windesheim University in the
Netherlands and spent part of this course at the
University of Lincoln. After gaining experience as
Research Consultant covering various industries,
she now uses these skills in her role as Conference
Producer for the Space Tech Expo.
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SATELLITE

INNOVATION
SYMPOSIUM

THE SILICON VALLEY

SATELLITE BUSINESS SHOW

October 8th - 11th, 2018

SILICON VALLEY 2018
NETWORK WITH INNOVATORS

STAY AHEAD OF THE MARKET

SATINNOVATION.COM
The 2018 Satellite Innovation Symposium aims to pinpoint key imminent market changes that
will become obvious in years to come. While infrastructure and capital status have dominated for
decades, key innovations will continue to cause major disruptions to the established marketplace.
What innovations will define the satellite communications industry going forward?
The full itinerary of sessions, breakfast, lunch, refreshments and a cocktail reception are included
with admission to the event. Optional workshops and a wine tasting tour with invited speakers and
other satellite professionals are also available the day prior to the event.
JOIN A DYNAMIC GROUP OF EXECUTIVES FROM ORGANIZATIONS ADDRESSING EXCITING
INNOVATIONS AND THE MARKET FORCES THAT WILL FRAME THEIR DEVELOPMENT

