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BAE Systems wins US Army’s CATV
competition, receives $278 million contract
BAE Systems’ Beowulf has w on the US Ar my’s competition f or its Cold Weather All-Terrain Vehicle (CATV) program and the
company has received a $278 million contract for production units, spare parts and contractor logistics support. The win further
confirms BAE Systems as the industr y leader in the design and production of militar y all-terrain vehicles for operations in harsh
terrains and in the toughest w eather conditions.
Beowulf is an unarmored, tracked, and highly versatile vehicle for carrying personnel and a variety of payloads in either of its
two compartments. Beowulf can traverse snow, ice, rock, sand, mud, and swamp conditions, and can operate in steep mountain
environments. Its amphibious feature also allows it to swim in flooded areas or coastal waters. This marks the first sale of Beowulf,
which is based on its sister BvS10 ar mored variant in service with several European nations.
As the focus on Arctic Mobility operations grows, we see increasing opportunities in other markets for the BvS10 and Beowulf
with an emerging demand to replace legacy BV206s .
“Beowulf is a highly capable solution to meet the US Army’s requirement for Arctic operations. We look forward to providing our
soldiers operating in challenging terrain and environments with this highly capable vehicle,” said Mark Signorelli, vice president of
business development at BAE Systems Platforms & Services. “We have been maturing and modernizing cold weather all-terrain
capabilities for decades, bringing advanced capabilities to the United States and n umerous other countries. This contract means
we will continue to do so for many years to come.”
Beowulf’s articulated mobility system is key to its effectiveness, providing optimal maneuverability across varying surfaces. Its
modular design can be reconfigured for multiple missions, such as logistical support, disaster and humanitarian relief, search and
rescue, and other missions as required.
Its large windows and spacious cabin make Beowulf suitable to the tasks for the CATV program, including search and rescue,
defense support to civilian author ities, and homeland def ense. Its moder n, commercial design ensures soldiers’ operational
effectiveness in executing a wide variety of difficult missions.
Beowulf successfully completed the prototype evaluation phase of the CATV program earlier this year in Alaska. It performed
in multiple tasks while remaining fully mission capable. The testing included amphibious operations, navigating terrain with varying
levels of complexity, starting and operating in extreme cold weather, and most critically, user assessment by soldiers.
Beowulf is built by BAE Systems Hägglunds in northern Sweden, adding firsthand experience in operating in an arctic environment.
The platform includes several key components from US suppliers , such as its engine , transmission, and hydraulic system. The
CATV program will replace the legacy fleet of Small Unit Support Vehicles (SUSVs), also built by BAE Systems Hägglunds, and
known internationally as the BV206. The BV206 has been in service globally, including with the US Armed Forces, since the early
1980s.
GMC
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MilDef signs 20-year framework agreement
with a NATO nation worth SEK 2.8 billion
MilDef, a global pro vider of tactical IT, has signed a 20-y ear strategic framework agreement with defense forces in a European
NATO country, to moder nize and digitaliz e this nation’s defense forces. The counterpart cannot be disclosed due to national
security. The framework agreement is by far the largest to date for MilDef, estimated to SEK 2.8 billion over 20 years.
To facilitate the substantial upgrade of tactical
IT integrated into a brand-new fleet of military
vehicles this government organization has turned
to MilDef f or a full arr ay of deliv eries within
hardware, software, integration, and lif ecycle
services. MilDef will provide the nation’s defense
forces with computers , displays and netw ork
infrastructure for Command and Control.
"This government agency is creating a
modern blueprint for digitalization that w e
strongly believe in and are uniquely positioned
to deliver. We look forward to being an integ ral
part of this very ambitious program. Among NATO
countries, this b lueprint offers some e xciting
system design that can be replicated among
other nations who require cutting-edge
digitalization. Although w e are not disclosing
which nation it is, we can say that it’s a small-tomidsize defense market, a NATO member with a
strong history of collaboration with other nations
within NATO and EU, says Björn Karlsson, CEO
MilDef Group.
The framework agreement also encompasses
the first international export of MilDef’s zero-day
deployment tool OneCIS, to be used on both static
GMC
and deployable infrastructure.
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Transforming the
genius of nature into
battle-ready UAVs

Paul Topping, Business
Development Director, Animal
Dynamics

As the crisis in Ukraine unfolds, we are witnessing a fundamental shift in
the way land battles are f ought. The traditional means of dropping off
materials to f orward operating bases is an ineff ective strategy f or
resupplying small groups of soldiers in isolated regions. Animal Dynamics
Limited which specializes in developing intelligent autonomous drones
inspired by the movement of nature, has designed unmanned aerial
vehicles (UAVs) capable of delivering materials directly to the combat
zone. We reached out to Paul Topping, Business Development Director
for the UK-based company, for further enlightenment on this method of
distributed logistics.

Crispin Littlehales, Executive Editor, Satellite Evolution Group
Question: What prompted the formation of Animal Dynamics and how has
the company evolved?
Paul Topping: The Ministry of Defense (MoD) and the Depar tment of Defense
(DoD) were interested in the w ork that Prof essor Adrian Thomas, our Chief
Science Officer, was doing regarding the general flight dynamics of birds of prey
and the way they homed in on their targets. Because it is rather difficult to engage
with the military while in a univ ersity environment, Professor Thomas and Alex
Caccia founded this compan y in 2015. We started out as a kind of research
house for the first five years, but about two and a half y ears ago, we began to
focus on making things that we could get into the hands of users. We went from
scientific experimentation to b uilding products, with our CEO K evin Allington
helping to propel the company forward as we edge closer to full-scale commercial
deployment.
Our first project was “Skeeter”, a flapping wing, 150-g ram UAS nanodevice
that was able to fly in 20 knots for 20 minutes. We worked on that for several
years and then just kept rolling. As we were perfecting Skeeter, we were
approached by the militar y to create other na vigation devices and things that
borrow ideas from nature like the general capabilities that animals have, such as
movement and resilience.
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Raydrive. Photo cour tesy Animal Dynamics

Question: Tell us more about your products and what went
into the design process.
Paul Topping: For Skeeter, the premise was that Professor
Thomas had done a lot of work on efficiency and he could see
that, in theor y, flapping wings on small de vices were more
efficient. We went through a huge process of diff erent
mechanisms to gener ate the flapping, borro wing the kind of
energy return that these insects ha ve, and the flexibility in the
wings to react to gusts and other things . So, he took the
information from research papers and turned that into an effect
on the vehicle itself. For example, if Skeeter experiences a gust
of wind, its wing will shift sideways, generate lift, and shift around,
almost like a car’s suspension. We can also activ ely measure
turbulent air and react on the bac k wings before the wind hits
the front ones. That’s why Skeeter can stay in the air so w ell.
Moreover, a typical counter unmanned aer ial system (C-UAS)
radar will detect a b unch of rotors , but it w on’t hear flapping
wings because those are a lot quieter, and they have a different
profile.
The same is true for the Raydrive, our underwater autonomy
system inspired by the motion of a manta r ay which has v ery
slow, forceful flapping. The Raydrive, like the manta ray, pushes
itself along underwater using a propulsion technique that enables
it to glide using minimal energy . Systems designed to find an
autonomous underwater vehicle will be looking f or spinning
propellers, not very slow, gentle flapping.
The Stork STM vehicle, our autonomous heavy lift parafoil
capable of carr ying 135kg o ver 400km is super-resil ient. The
inspiration came from the bird strikes that we get on the office
windows. The birds hit the glass and fall to the ground, but then
they fly again. We designed the Stork family of vehicles to have
that kind of resilience. When users overload them and mistreat
them, they’ll typically sur vive. If they are damaged, users can
easily fix them without the need for specialized tools.
This is true for the other products as well. You can stick your
fingers into Sk eeter’s flapping wings , and it w on’t hurt them.
The vehicle will still fly e ven after bumping into trees or w alls.
You can bury the Raydrive in the seabed and it will swim back
out again. The resilience of these systems is a proper ty that

makes them fit for use in the applications we are targeting.
Question: How are your systems deployed and controlled?
Paul Topping: We are trying to make fully autonomous systems
so that they are resilient to GPS jamming and comms jamming.
We have a local mesh radio capability and there is satcom as
well. We also use LTE for other situations.
The Stork STM has a satellite link, and we have the slightly
unusual situation where it is launched b y one par ty and then
received by another so there are different people communicating
with the device. We’ve installed different systems for doing that.
We are making it build into standard A-Tech systems as well as
being able to direct it by voice.
It is controlled much like a traditional drone with waypoints
at height and position where we can send other commands for
dropping payloads. If you’re trying to either look at something
or drop something and y ou don’t want to give away position,
we’ve got an 8-to-1 glide r atio, so we can climb too high, just
glide down, drop something, glide away, and then power up the
engines again. That way, we can be nice and stealthy.
Question: Can you explain what “distributed warfare” and
“distributed logistics” are and tell us how your products fit
into that? Also, how does the Stork STM take humans out
of dangerous situations?
Paul Topping: There was a program in the US that look ed at
the kind of problems involved in moving small items around in
an IED-laden environment and how ariel logistics might handle
that. We realized that they were describing a battlefield situation
that wasn’t traditional. Rather than the kind of Wild West wagon
train 100 truck long resupply missions where supplies go from
a logistics hub to a f orward operating base and then on to the
squads at the front, the y were thinking about airdrops . This is
because modern wars, like the one we have seen unfolding in
Ukraine, involve lightweight devices capable of taking out big
assets at long r ange. This means that y ou have pockets of
fighting by squads that get cut off.
That prompted us to en visage a solution where y ou have
one safe location 200 kilometers back from the fighting where
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you use an unmanned v ehicle like the Stor k to carr y fuel or
supplies to the very area where they are needed. The Stork can
operate, day or night, in en vironments where nor mal humandriven craft cannot work. Also, once you take the human out of
harm’s way, you can afford to use multiple Storks so that even if
one or two are taken out by artillery, the others will get through.
We designed the Stor k STM to be ab le to carry about 300
pounds in a single load. We picked that amount because 98
percent of what usually needs to be mo ved broke down into
units that were smaller than that; so that seemed to be a sweet
spot weight-wise. The load just straps onto the vehicle, is winched
up, and attaches. We can move medical supplies, including blood
because the Stork STM doesn’t have the vibration problem that
quadcopters do.
Although we’ve imagined the Stor k STM as a w ay of
delivering supplies, you could put a radar or a 5G rebroadcasting
system underneath. There has also been some interest in human
evacuation, but in the US, you cannot evacuate a person without
a second person with them.There is also a personnel infiltration
(PI) program in the US , and we’ve looked at that as w ell, but
we’re currently addressing logistics in urgent or dangerous
situations.
Question: Are any of your products currently in use on the
battlefield? If not, what is the timetable for getting them in
place?
Paul Topping: The small Stork (ST-25) has a handful of specialist
users, but we honestly don’t know what exactly they are doing
with them. That system is fully operational and designed for use
in last-mile logistics, infrastructure monitoring, as well as various
LIDAR and other surveillance missions. It carries 10kg over 40km
and has payload drop capabilities.
In July, we announced a collaboration with the University of
Manchester to improve the realism of our simulated environment
and accelerate the commercial rollout of the Stor k STM. The
advanced simulation software is e xpected to under pin a

pioneering flight control system that will impro ve the UAV’s
tolerance by enabling it to respond immediately to changing
wind conditions. Currently, they are using a test Stor k STM to
measure flight data so that we can verify all the simulation work
that we’ve conducted. We expect to have representative vehicles
available for test at the end of this year.
We are involved in a program here in the UK called Project
Theseus which is looking at autonomous ground and air resupply
with software systems to control that. We’re also talking with
other military operations in the US.
Question: What comes next for Animal Dynamics?
Paul Topping: The Stork STM is very much our focus. The further
we get down the path with it, the more its utility becomes
apparent. We see ho w it can sa ve lives, take people out of
danger, and aid in humanitarian efforts. It has civilian applications
as well. It can be used in ag riculture for crop spraying and for
firefighting because we can loiter with them and carry relatively
modest amounts of fire retardant while getting to hard-to-reach
areas quickly.
The Stork STM is modular and repairable but there is a level
of sophistication in the autonomy system that has some unusual
elements for identifying landing sites and avoiding threats. There
are some interesting mechanical challenges like putting a wing
up on a vehicle. However, Professor Thomas was UK Paragliding
Champion a couple of times and he’ s done wing design for a
number of the World Championship-winning paragliders, so he
has a feel for the pros and cons of different types of wings and
balance.
We intend to manufacture the Stork STM in some numbers.
We have just tak en on a 20,000-square-f oot unit to b uild the
first devices and we already have people who are interested in
doing live warfighting experiments with them to see what kind
of advantages they deliver. It is an inherently safe and resilient
design; built for the kind of dir ty and dangerous situations that
you find on the battlefield or in the middle of a disaster. GMC

Stork STM vehicle. Photo cour tesy Animal Dynamics
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Space domain awareness: Political
and operational challenges
A large por tion of the militar y infrastructure relies upon
satellites not only for support of operations, but also for
surveillance, monitoring, and reliable connectivity for field
personnel. With nations around the globe investing
significantly into having an on-orbit presence and new
entrants applying to launch thousands of satellites into
space, it is important that the military sector review the
rapidly changing landscape of the commercial use of space
and evaluate the impact that the dr astic increase in
satellites has on existing infrastructure.
Pascal Wauthier, Chairman, The Space Data Association
The space industry is undergoing a period of rapid growth.
This is most evident in Low Earth Orbit (LEO) where the value
of the satellite market is projected to more than double between
2021 and 2026. The number of satellites in LEO has massively
increased in a relativ ely short space of time , with liter ally
thousands being launched just in the last ef w years. The current
number is just north of 6,000 and expected to keep on increasing.
SpaceX has recently applied f or permission to launch an
additional 12,000 satellites for its Starlink network. To put this
into context, this is almost on par with the entire n umber of
satellites ever launched.
As the space industr y expands, it will ine vitably lead to
increased amounts of orbital debris. The latest figures provided
by the ESA confirm that there are currently 31,600 objects over
10cm now being tr acked. The smaller objects that cannot
generally be tracked and cataloged are also a concern because
while not as dangerous as larger pieces o ver 10cm, they can
still be hazardous and cause damage to satellites. The ESA
estimate that there are 1 million space debr is objects between
1cm and 10 cm, and 130 million objects less than 1cm.
According to NASA, the International Space Station recently
had to perform a maneuver to avoid a potential near miss with
debris from the Russian anti-satellite w eapons test (ASAT)

10
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carried out in November 2021 when the Cosmos 1408 satellite
was destroyed. It is little wonder that avoidance maneuvers must
be carried out when you consider the sheer quantity of debr is
from that incident alone. It is estimated that the Russian activity
resulted in adding about 1,700 pieces of space debr is in orbit,
which could well pose a danger to the space station, spacecr
aft,
and satellites for years to come.
Space Traffic Management (STM)
This huge increase in space traffic, including debris, has brought
STM back to the fore. STM services are critical for space safety,
and the sustainability of the industr y. There is, justifiably, low
confidence in current pub lic systems because their full
capabilities are non-transparent oper ationally to civil and
commercial users, which limits their suitability for use by these
dynamic space operators.
This lack of an adequate public STM system for commercial
and civil users, which may be a federated system of systems,
has led to some stakeholders developing their own solutions.
One such example is the well-known Space Data Association’s
Space Data Centre (SDC), which collects flight dynamics
information from participating satellite operators as well as other
available sources of space object information, to provide effective
assessment and warning services.
In 2020, the SDA worked with COMSPOC Corporation to
carry out a 2-week Space Traffic Coordination and Management
(STCM) data fusion e xperiment. The experiment involved
extensive testing and evaluation of data gathered from Space
Situational Awareness (SSA) ser vice providers, governments,
and satellite oper ators. The objective was to assess the
effectiveness and value of fusing data gathered from multiple
sources for the benefit of impro ving space flight saf ety. The
experiment concluded that by fusing data in this way and using
advanced data processing techniques, the predictive positional
accuracy required b y the collision avoidance criteria was
reached, meaning that a comprehensiv e, timely, and accurate
collision avoidance service can, as a technical matter , be
provided for satellite operators. The technology is there to enable
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centralized STM system comes at a significant cost, and to date
,
there is no consensus about who should beooting
f
the bill. Unlike
the maritime and air tr affic management and na vigation aid
environments, the space sector is still char acterized by a lack
of operational coordination.
In addition, regulatory issues are still developing. Countries
inconsistently regulate space tr affic and deter mine in-orbit
practices which makes it hard to establish common regulations,
or even non-binding norms of behavior, to which all spacefaring
countries would agree. Engagement, ag reement, and
commitment are what are needed here.
Data sharing is another hurdle to overcome. Understandably,
there is a reluctance to share data regarding positions of militar
y
and defense crafts and objects because of security reasons, so
this obviously reduces the ability to develop an effective public
system that relies on v oluntary data shar ing. Using a pub licly
funded, independent body to catalog discernable space objects
would help to address national and inter national security
concerns over data sharing when developing a unified shared
catalog.

Pascal Wauthier, Chairman, The Space Data
Association

modern STM systems to produce a highly accurate, responsive,
and timely analysis of complex data.
If technology is not a barrier to there being an effective STM
system in place, then what is?
Barriers to progress
Stable funding is key. Establishing and maintaining an effective

A coordinated approach
The cost of developing STM services is too great for commercial
operators to bear alone, and indeed it is neither a
f ir nor effective
that some commercial operators pay for “all” to receive STM
services in the long term. STM services are critical for all space
users, not just f or commercial users, but also for national and
international security purposes.
After all, a single incident has the power to impact all space
users, so effective STM is in everyone’s interest. This is exactly
why it requires a pub lic, coordinated, inter national focus with
funding from multiple states.
The issue appears to be gathering momentum, as is evident
in the US, where the government is in the process of increasing
funding for improved operational capability of space situational
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awareness. In Europe, the European Space Sur veillance and
Tracking (EU SST) system is pro viding effective SSA services
to several satellite operators.
Final thoughts
We all know that excellent communications are cr itical to the
success of military operations; and space debris, if not carefully
managed, has the potential to cause irrepar able harm to inorbit satellites used to support military objectives. As the industry
expands and levels of space traffic increase, alongside investing
in space debris tracking tools and services, there is also a need
to stop adding ne w debris. Regulation has a role to pla y here
also, in ensuring that satellite operators manage the entirety of

the satellite’s life cycle to reduce instances of space debris. We
also need to look carefully at debr is removal initiatives. There
are several tools being tested and it is cer tainly an area where
more investment could make a difference.
Another step toward reducing space debris is the call for a
global agreement to end on-orbit ASA T testing, which 18
countries, including the US, have now signed.
All stakeholders benefit from STM services that are effective
in this ne w age of space , that protect secu rity interests, and
that enable the space users , including industry, to g row
sustainably. To do this, the industry needs to w ork cohesively,
and governments around the globe should commit to funding a
coordinated STM service for all.
GMC
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ALL.SPACE evolves
upon Isotropic
Systems’ deep-tech
foundations
John Finney, CEO, ALL.SPACE

ALL.SPACE, formerly Isotropic Systems , caused a stir with its recent
rebrand, highlighting its expertise in addressing a holistic communications
solution capable of integrating across multiple orbits. John Finney, the
veteran CEO leading the tr ansition, told us about the ne w company’s
unique capabilities in the changing world of military and mission-critical
communications.
Laurence Russell, Associate Editor, Global Military Communications
Question: In March you partnered with ST Engineering iDirect, securing an
“integrated iDirect waveform option” allowing for highly resilient, multidomain, multi-orbit communications. What new agility does this bring to
the market?
John Finney: ALL.SPACE has built extraordinary capabilities into the w orld’s
first multi-network platform, delivering total communications convergence. This
exciting partnership with ST Engineering iDirect will br ing resilient connectivity
across multiple iDirect government and commercial platforms concurrently from
a single integrated device.
This has been made possib le by our ground-breaking platform that allows
users to connect to separate satellites in different orbits all at the same time with
no degradation in performance. The ability to converge orbits, MilSatCom with
ComSatCom, Multicast with Unicast, and TRANSEC with Non-TRANSEC
waveforms across m ultiple links, delivers an unprecedented le vel of netw ork
resiliency and flexibility.
Question: What do commercial networks offer defense and mission-critical
clients that government developers can’t?
John Finney: Defense users ultimately need comm unications resiliency to

GMC
Q&A

14

issue.pmd

Photo courtesy ALL.SPACE

www.globalmilitarycommunications.com | August 2022

14

28/08/2022, 22:34

Global Military Communications Magazine

www.globalmilitarycommunications.com | August 2022

issue.pmd

15

15

28/08/2022, 22:34

Global Military Communications Magazine

counter the intensifying threats of electronic warfare, cyber, and
kinetic attacks from peer and near-peer rivals. The only way to
deliver assured comm unications in a dynamic battlespace is
through transport layer flexibility. The more networks you can
access, the more resilient y our communications. The
ALL.SPACE platform provides this solution b y facilitating
multiple, concurrent, full-performance links so users can access
multiple networks, across all orbits, all at once, whenever and
wherever they want.
Question: From your perspective, what have government
defense procurers been demanding from developers these
days?
John Finney: The goal of an y defense user is to be a step
ahead of the enem y when it comes to technol ogy and
capabilities to adapt solutions to meet a changing threat
environment. The best way to answer this need is with relentless
innovation, and that is e xactly what w e have done with the
ALL.SPACE platform. We have pioneered a field of science
called Transform Optics to revolutionize the way we connect to
satellites, opening access to multiple networks simultaneously
from a single device.

these connections considering they aren’t conventionally
associated with the defense industry?
John Finney: SATCOM provides additional levels of secur ity,
resiliency, and redundancy over terrestrial connectivity solutions.
Given their inherent dynamic positioning, difficulty engaging
physically except by peer nation r ivals, limited need f or
infrastructure, and protected encla ve operating en vironment,
satellite is relied on f or communications in the most austere
settings.
The ALL.SPACE smart terminal takes advantage of these
inherent features and offers intelligent multi-network routing to
ensure critical infrastructure has assured communications in
any scenario. Integrated high-performance edge computing
allows our customers to push secure access applications to the
edge for additional levels of security.
Our customers will also always have access to full situational
awareness with the smart terminal’s unique capability to monitor
and analyze the surrounding transmission environment to avoid
blockages and interf erence, and activ ely counter intentional
jamming. Simply put, ALL.SPACE provides the highest levels of
security and resiliency f or any customer with cr itical
communications requirements.

Question: With critical infrastructure representing a valuable
target for bad actors in cyberspace, how can we secure

Question: What’s the secret to providing proper flexibility
in communications in a climate where developers are eager

John Finney presenting to the team. Photo cour tesy ALL.SPACE
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“The goal of any defense user is to
be a step ahead of the enemy when it
comes to technology and capabilities
to adapt solutions to meet a changing
threat environment. The best way to
answer this need is with relentless
innovation, and that is exactly what we
have done with the ALL.SPACE platform. We have pioneered a field of
science called Transform Optics to
revolutionize the way we connect to
satellites....”
to keep proprietary solutions exclusive to their
technologies?
John Finney: ALL.SPACE is enabling the meshing
of satellite networks together and offers a convergence
with terrestrial cellular to open the door to
unprecedented levels of interoperability. That’s
something the satellite industr y forgot to do a long
time ago and it is something w e can deliver without
having to get others to share or change their models.
Interoperability across all satellites and networks
is more important than ever, especially for government
and defense systems that need access to the plethora
of new satellites and constellations coming online in
GEO, MEO and LEO orbits to secure the fle xibility
and resiliency they must have in today’s adversarial
environment.
The ability to provide a smart terminal that enables
multiple full-performance links allows the m ilitary to
multiply the throughput to the ter minal and
dramatically increase the mission-cr itical bandwidth
that every warfighter has at their finger tips.
Question: What can we expect from ALL.SPACE
in the coming months and throughout 2023?
John Finney: Given our ability to connect with all
networks, all operators, in all orbits, we have all space
covered, so it’s time we represent this in e verything
we do. Our new name ALL.SPACE reflects this total
coverage of all comm unications and speaks to our
transformation from a deep-tech research compan y
to a new phase in the company’s progression as the
creators of the 5th generation smart satellite terminal.
We are preparing for the commercial launch of
the world’s only intelligent m ulti-network service
enablement platform for total communications
convergence toward the end of this y ear. We will
execute our commercial launch roadmap over the next
year – including the rollout of our S2000 r uggedized
terminal for government and defense customers.
There is enor mous pent-up demand across a
broad range of mar kets, from aero and mar itime to
land mobile and telecom, for the once unimaginable
connectivity our terminal can deliver. The defense and
government markets are ready to deplo y these
terminals right now around the world, and we will be
working with governments to ensure a smooth rollout.
Then, as new constellations take shape and flight,
the ALL.SPACE smart terminal will provide the missing
link needed to unleash their full potential in LEO
, MEO,
GEO and terrestr ial cellular and be yond. We have
created a new market of smart terminals that are on
the verge of redefining connectivity f or defense and
GMC
other bandwidth-hungry markets.
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SKYNET 6 is a litmus test of
contemporary defence development
and procurement strategy
The SKYNET 6 programme is one of the prestige projects
of the UK government, consolidating their existing legacy
in defence connectivity and militar y satellite
communications. The SKYNET 6A satellite, expected to
launch with SpaceX in 2025, is only par t of a g reater
initiative embracing connectivity across commercial
networks, such as OneWeb, in which the UK Government
possesses a 45 percent stake. The technologies that
SKYNET 6 could advance are more than impressive, and
the surrounding industry shaping them finds itself with an
unprecedented role in the landmark project.
Laurence Russell, Associate Editor, Global Militar y
Communications
In early July, Airbus announced an important milestone in
the SKYNET 6A prog ramme—the passage of the Ministr y of
Defence’s (MoD) latest Cr itical Design Review. The company
was initially awarded the contract in July 2020 to expand the
capabilities of the existing SKYNET 5 fleet, which then consisted
of four platforms.
SKYNET 6A, based on Airb
us’ Eurostar Neo
telecommunications platform, adopts the latest in digital
processing to pro vide high capacity and v ersatility to the
SKYNET portfolio, as w ell as ha ving electric orbit-raising
propulsion and station-keeping systems to optimize efficiency.
With the system’ s communications structure set to be
delivered by the end of 2022, the project remains on track for its
2025 launch. “Achieving this crucial milestone is tangible proof
that in partnership with Defence Digital in the Ministry of Defence
we are firmly on track and making great progress on this flagship
programme,” explains Richard Franklin, Managing Director of
Airbus Defence and Space UK.
He continues, “We now have more than 400 people working
on the project at our k ey sites in Stevenage, Portsmouth, and
Hawthorn. We are building SKYNET 6A with its unique military
communications payload entirely in the UK and w e currently
have more than 45 small to medium-siz ed enterprises and
subcontractors helping to mak e sure we remain on target f or
launch in 2025.”
Airbus has been a collabor ator on the SKYNET systems
since 1974 and has proudly de veloped secure militar y
communications services through the prestigious prog ramme
for British forces ever since.
Smarter connections, devolved hubs
According to Nik Smith, Regional Director for the UK and Europe,
Lockheed Martin Space, “In the interest of oper ational
independence, much of SKYNET’s development and operation
must be undertaken in the UK.”
This sensibility is nothing new to the UK and its allies, who
remain vigilant against conceding too much economic control
to players in states disaffected from NATO relations. The logic
goes hand in hand with the Depar tment of Defense’s push to
decentralise its information centres and cyber hubs to spread
out caches of data and command & control capability across
wider surface areas.
18
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Nik Smith, Regional Director f or the UK and
Europe, Lockheed Martin Space

Because of the sophistication and subtlety of modern cyber
capability, we can no longer afford to centralise our intelligence,
as we only paint targets on large, singular assets. Given the US
and UK’s history of suffering successful cyber breaches in their
critical infrastructures and intelligence centres, our priorities must
shift to defend our cyber presence in more abstract ways.
With distributed cyber hubs, and processing at the tactical
edge, it is possib le to withhold mo re of our i nformation from
breaches, especially those that we aren’t aware of, and thereby
deny infiltrators the ability to gain an y additional ground in the
event that they manage to slip inside a system.
All this takes homegrown technological capital, devised, and
installed across the UK, distributing, and decentralising our risk
across the nation while pulling our o wn weight in global
cyberspace outside of the P entagon. As w e grow ever more
connected, it’s never been more crucial to avoid over-centralising
our power, meaning the orbital location of the SKYNET fleet
could be an excellent intelligence vantage to isolate.
An economic beacon
The wars of our time are e ver more led b y economics. As Air
Vice-Marshal Justin Reuter CBE, Director of Strategy of United
Kingdom Strategic Command (StratComm) once said in a DSEI
exclusive interview in 2021, “In the civilised age w e live in,
militaries are strategizing less for victories through death and
dominion, and more via changing behaviours, perceptions, and
power systems. The agility to counter those eff orts of control
requires faster information and control of capital. If w e fail to
control those systems, we could lose control of global narratives
of power and peace.”
UK Government documents on their design approach
understand this notion w ell, devoting much of their time to
economic considerations. As Nik Smith reminds us , “The
National Space Strategy document recognises that programmes
like SKYNET are an excellent vehicle for attracting investment
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fuelling it, have been poorly understood and certainly underinvested in. However the UK proceeds with its military strategy
in space, they must prioritise the launch of systems robust
enough to cope with the threats we know to exist, and the ones
to come.”

A Skynet 5 g round station in Adelaide , Australia.
Photo courtesy Airbus

in the budding UK space technologies sector. SKYNET is just
the sort of lightning rod that has Loc kheed eager to fur ther
cement its connections in Br itish industry.”
Lockheed Martin UK is not alone in its interest in contr
ibuting
to the SKYNET system, being just one distinguished pro vider
among many in the UK vying f or responsibility over the highprofile government system.
“What’s changed most f or SKYNET 6 is the nature of the
threat,” continues Smith. “Across Europe, our future def ences
against the emerging threat in space , and the cyber capability

The cyber arms race
By the UK MoD’s own admission across various public reports,
the most vital contemporary frontier in defence has taken shape
in cyberspace. With cyber threats evolving faster than any other
risk, and their nature being so remar kably subtle, the demand
for cyber defences has advanced dramatically.
The current deployment of LEO satellite netw orks may
eventually lead to constellations with inter-satellite optical links—
concentrated superfast laser data connections. Such a milestone
would provide a netw ork in space that’ s separate from the
terrestrial one, making it highly secure by not necessitating
reliance on ground networks.
This, in combination with the latest encryption technologies,
creates a powerful set of securities, only set to be outpaced by
the hypothetical development of Quantum Key Distribution (QKD)
which would provide virtually unbreakable encryption.
It currently isn’t f or us to sa y how SKYNET 6 will la y the
foundation for such future-proof technologies or how they intend
to scale up to them, though the tactical adv antage of such
measures more than speaks for itself.
Until then, satellite communications remain in an evolutionary
phase, which lends itself to secure comm unications, scalable
networks, powerful cybersecurity measures, and dependability
here on the ground.
There’s still plenty of work to do across our other defensive
domains to integrate against contemporary threats. The UK, and
nations like it, can’t lose sight of the need to level up holistically,
and to stably support pioneering innovation. Anything less would
simply imbalance our defences.
GMC

Defence Minister Jeremy Quin (right) starts production of MoD satellite Skynet 6A with Mike Schoellhorn, CEO, Airbus
Defence and Space. Photo cour tesy Airbus
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Lonestar aims to
protect humanity’s
future by storing
mission-critical data
on the Moon
Chris Stott, Founder and CEO of
ManSat and NewSpace startup,
Lonestar

Chris Stott, Founder and CEO of ManSat and NewSpace startup, Lonestar,
believes the Moon will be one of our g
reatest ports of scientific, engineering,
and commercial activity. His plan is to establish secure smart data centers
on the Moon to ensure the saf ety of data generated here on Ear th and
ultimately bring the Lonestar cloud to Mars . We spoke with Stott to find
out more about his company’s ambitious trajectory.
Crispin Littlehales, Executive Editor, Satellite Evolution Group
Question: The name “Lonestar” has a kind of superhero mystique to it.
What prompted you to use this moniker for your company and what did it
take to go from the first inkling of a concept to where you are now?
Chris Stott: When I look at Lonestar, I think about the history of America, and I
look at everything that this country has brought to the world. However imperfect
we are as a nation; we’re always striving to redefine ourselves and become
better. I wanted to do that with Lonestar. I wanted young men and women around
the world, especially in these dark times, to be able to look up at the Moon and
say, “Wow, there is a shining city on a hill; there is a beacon of entrepreneurialism
and hope.”
Humanity is so amazing. We are at an age where things are star ting, finally,
to break loose. We are moving away from a scarcity economy to an abundance
economy. We’re getting the tools to make the tools and it’s opening a whole new
wealth of opportunities for us as a technological civilization. This digital society
in which we are living is lifting people up. Capitalism has reduced poverty faster
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Q&A

22

issue.pmd

Photo courtesy Shutterstock

www.globalmilitarycommunications.com | August 2022

22

28/08/2022, 22:34

Global Military Communications Magazine

Photo courtesy Shutterstock

than any other procedur al economic method that w e’ve ever
had, but everything we’re doing as a species is dependent now
on data.
That’s where the idea for Lonestar came from.
I was at the Technology, Entertainment, Design
(TED) conference in April 2018 having breakfast.
Three gentlemen from diff erent backgrounds
approached me with a prob lem: they needed a
place to store their most important data safely and
securely. They were very worried about leaving it
on Earth where tsunamis , fires, and climate
change are very real threats.
That got me thinking, ho w do w e keep that
data where it’s still alive and can be used? This is
not about data centers in low Earth orbit where
satellites are performing data transfer and
transactions, this is about smar t storage and
disaster recovery as a service. But how do we do
that?
Then, we started looking at the Moon, Earth’s
largest satellite. Not only does the Moon giv e us
line of sight communications access to the Earth
and every nation on it, but it is also safe, secure,
stable, and far enough away. Furthermore, I knew
we could take advantage of NASA’s Commercial
Lunar Payload Services (CLIPS) Program which
uses multiple commercial pro viders to tak e
science instruments, technology experiments, and
other things to the Moon. The spare capacity is
put into the marketplace making it available to
companies like ours.
So Lonestar emerged from stealth in Apr il
2022 and what w e are doing is off ering to store
mission-critical, premium data 400,000 kilometers
away where there is no weather, no atmosphere,
and no climate change . What’s more, the
processing time to retrieve that data anywhere on
our planet is less than five seconds in total. We’re
creating a lunar cloud and pro viding edge
processing to people who are literally at the edge
with us on Earth. Because of the latency, it’s better
to process y our data there and then send the
results back home.

operator structure. Our goal is to buy things from other people,
put them together and offer a service just like you do with satellite
communications. NASA’s CLPS is enabling all of this to create
a marketplace for the benefit of us all.
We’re working with some e xcellent beta customers on a
whole bunch of tests, proof of concept, and more. We are using
Intuitive Machines f or our first two missions . One is on IM-1
which is scheduled to go to the Moon at the end of this eyar. We
are going to do a “refresh and restore” meaning we’re going to
send some data up , pull some bac k, leave some there , and
check a few things. This time next year IM-2 will carr y our first
physical payload and that’s going to be a smar t data center—
16 terabytes of storage and a radiation tolerant chip to allow us
to do processing on a de vice. From there we plan to grow just
as fast as we can get storage up there.
The first couple of CLPS missions will be self-contained,
like sending boxes of avionics. We use their power and their
communications but eventually, we want to be able to buy entire
CLPS missions. Then, when Starship is a vailable, we want to
take a lot of things up to the Moon and leverage the surface and
subsurface. We plan to put an arr ay of antennas up there and
have solar power batteries and build physical buildings so that
we can do really good science.
On Earth, it can cost as much in electricity to cool down the
electronics in a large data center cluster for one year as it did in

Question: How are you going to establish the
data storage and disaster recovery center on
the Moon and how long do you think it will
take?
Chris Stott: We are modeled after the satellite
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capital expenditures to b uild the entire f acility. We will be
leveraging the natural vacuum and cold to flip the equation on
how much it takes to power and run a smart storage center up
there.
By this time ne xt year, we will be up and r unning. By
December 2023 w e will ha ve revenue and fur ther proof of
concept. Three years after that we will have a 50-petabyte facility
up there and seven years from now, we want to have the first
big facilities.
Question: You look at the Moon as the world’s biggest
satellite. Does this idea resonate with a lot of other people
in our industry, or do they look at the Moon in a different
way?
Chris Stott: Customers instantly get it because the customers
we’re talking to are the people who o versee the protection of
their data. They ask, “How soon can we do this?” People in the
satellite communications business also understand. They see a
great business for themselves because we will have to transport
data. The regulators have been fantastic too. Some people are
a bit shocked by the “M” word, but they come around once we
talk them through it.
This is an interesting time to go back to the Moon and we’re
only able to do this because so many people are doing just that.
The Chinese are already there. They’ve had five missions and
Chang’e 4 is still oper ational at the South P ole-Aitken Basin.
There are no people, just robots and they’re doing good science.
What’s interesting is that they are de-risking a lot of technologies
for us. The Chinese just published a patent for lunar data centers
as well.
India is getting ready to go to the Moon and the Ar
ab Emirates
is sending ro vers and more up there . There are already 130

scheduled lunar missions . The West has committed US$93
billion to explore and settle and do great things. All these
incredible scientists and engineers from all these diff erent
companies and agencies are focusing on the Moon and we can
hitch a ride and focus our beams back on Earth.
We can serve a terrestrial market that does incredible good
and store that data off-planet. This is epoch changing. Every
day, corporations and governments will be able to back up their
data through Lonestar. Every day humans create 2.5 quintillion
bytes of data and there have been 14 million cyber-attacks since
January. For us as a technological civilization, having the ability
to back ourselves up and not lose that cr itical data cannot
happen fast enough.
Question: What are the biggest challenges to operating on
the Moon’s surface?
Chris Stott: The biggest challenge is surviving the night, which
is two weeks of darkness. But we did it dur ing Apollo and the
Chinese are doing it today. It is a matter of applying and impro
ving
existing technologies and there are man y people w orking to
solve that problem here in the West.
The next big challenge is radiation. You’re outside the Earth’s
magnetosphere. We are looking to fly a radiation sensor on our
first mission to double-check the situation. However, we can use
radiation as we are already doing on Mars. There we have
radiation-driven power packs, and r adio thermoelectric
generators (RTGs). There’s a bunch of them dr iving around in
American rovers built by Caltech and JPL. So, we’ve already
solved it and now we simply need to apply that technology to
the Moon.
Another issue is that the Moon’s gravity is 1/6 that of Ear th
which means you have a different kind of thermal management.

Photo courtesy Lonestar
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There Is no air to move around and cool things down, but there
is conduction so you can radiate away the excess heat. Of
course, when working with equipment, y ou need to be a ware
that conductive heat will rise. It’s not like the Moon is an unknown
environment, but we do continue to learn more about it which
means we are bound to discover more things up there that we
can use to our advantage.
Question: Are there other challenges here on Earth that
are looming on the horizon?
Chris Stott: An economic collapse or a major w ar—those are
the two things that would hold us back. When it comes to physics,
we know we can do this. We’ve got computers running LINEX
on Mars. Then, too, we have a ready mar ket. Lonestar is a
demand-pull business, not a technology push. We don’t have
some new fancy technology that demands lots of money to
invent. We are integrators. We will buy the technology we need,
and we are already working with customers.
Now it is do wn to us to e xecute and that’s why I put an
amazing team of people around me. There is our COO, Dr. Mark
Matossian, former US CEO of ICEYE who r an data centers at
Google; Carol Goldstein, our CFO , and Str ategic Advisor,
Broadband & Space, who put together the satellite finance unit
at Morgan Stanley; Will Hawkins one of the best technicians in
the Disaster Recovery as a Ser vice industry (DRaaS) who is
handling our Terrestrial & Lunar Data Protection; and Dr. Del
Smith, a f ormer senior space b usiness counsel at la w firm
Dentons, is our Chief Space Policy Advisor. We’ve also got our
spectrum filing with the ITU from ManSat and the Isle of Man
and have made sure that our approach to data so vereignty is
legal and within the regulator y framework. In f act, we just
published a peer-reviewed article on lunar so vereignty for the
American Bar Association.
Question: Do you worry at all about whether there will
someday be conflict over the “ownership” and therefore
the security of the Moon?
Chris Stott: One of the pr ime tenets of the UN Outer Space
Treaty is that the Moon and other celestial bodies cannot be
claimed by any nation. Space is the most regulated activity ever
in human history whether it involves human spaceflight, medical
safety, national rescue, or a spectr um licensing from the ITU

which has more members than the UN. The ITU controls all
spectrum to the Moon and back as well as satellites and cell
phones and everything else to prevent conflict.
What the treaty says is that you can land on the Moon, and
you can establish a base, but no militar y activities. There is a
whole list but basically, it’s like having a little embassy. It was
Neil Armstrong who triggered that into action when he landed
on the Moon. His first words were: “Houston, Tranquility Base,
here. The Eagle has landed. ” All the other landing sites ha ve
bases, including the Chinese, so the rule of law is intact. The
Artemis Accords, which currently has 20 signatories, including
the Isle of Man, is a reaffir mation of what the e xisting treaties
already state. So, you can’t just go willy-nilly and do whate ver
you want. There are rules to keep you safe and to do the right
thing and not start wars.
Question: You know our industry so well; what advice do
you have for companies that have been around for a long
time and what advice do you have for those who are just
starting out?
Chris Stott: Talk to each other. I love the satellite industry. It is
so pure. If there is a need, we fulfill it. It is pure commerce on a
global scale and there is very little politics. I say to people in the
satellite and space industr ies, we need to br ing both sides
together. To all those people in Ne wSpace companies or
startups, I sa y, come and talk to those of us in the satellite
business because many of the prob lems they are now facing
are those we ha ve already f aced and o vercome whether it’s
insurance, financing, regulations or launching. The satellite
industry was valued at US$440 billion last y ear and NASA’s
budget was US$23 billion. NASA does amazing and incredible
things with that money, but it’s easy to see NASA and it’s hard
to see the satellites.
Space went from being a political tool to something that
serves the entirety of humanity. Because of Ear th observation
satellites, we can measure the world and if you can measure it,
you can change it. So now we are monitoring the environment;
we’re catching where w e’ve made mistak es; we’re improving
the way we do things . Space is fueling our technological
civilization to great heights and will be lifting more and more
people out of poverty. That’s the goal—to make everybody equal
so it doesn’t matter where you are on the planet.
GMC

Photo courtesy Lonestar

26

issue.pmd

www.globalmilitarycommunications.com | August 2022

26

28/08/2022, 22:34

Global Military Communications Magazine

www.globalmilitarycommunications.com | August 2022

issue.pmd

27

27

28/08/2022, 22:35

Global Military Communications Magazine

28

issue.pmd

www.globalmilitarycommunications.com | August 2022

28

28/08/2022, 22:35

