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Confronting the issue
of space debris

Ron Lopez, President and Managing
Director, Astroscale US Inc

Astroscale is a global company
headquartered in Japan which has more than
115 people developing innovations to
promote orbital sustainability by confronting
the issue of space debris. Their most recent
project is ELSA-d, a demonstration that plans
to show how spacecraft can be docked with
and removed from orbit, showcasing
technologies with a myriad of potential
applications. Jason Forshaw, Head of Future
Business Europe at Astroscale, and Ron
Lopez, President and Managing Director,
Astroscale US Inc, elaborate further.

Jason Forshaw, Head of Future
Business Europe at Astroscale

Laurence Russell, News and Social Media Editor,
NewSpace International

Question: Could you introduce us to Astroscale and
how you fit into the NewSpace economy?
Jason Forshaw: Astroscale is a company tackling the
propagation of space debris, an issue that’s been
discussed since the beginning of the space age decades
ago. Debris is largely formed by collision events, some
of which are due to spacecraft failure. Approximately
9,600 satellites have been launched in our history, of
which only about 2,300 are currently functioning. There
is no guarantee that a defunct satellite will be effectively
de-orbited, so the broken satellites usually stay orbiting
around our planet, not always in one piece. It’s been
estimated that we have about 8,800 tonnes of debris
orbiting our planet at a variety of speeds.

Space debris is a clear and present threat to space

infrastructure. Not a lot of people realise how many
services related to satellites they closely rely upon daily.
The infrastructure that underpins our way of life is sent
and received in orbit. If the issue of space debris
continues to grow as it has been, we are inviting a future,
unsustainable space environment.

Astroscale’s vision is to work towards global space
sustainability. We do that in two ways: Launching
satellites to remove existing debris; and to ensure
satellites yet to be launched are equipped with the kinds
of features that make them easier to de-orbit, such as
Docking Plates (DP) that our removal platforms can
connect to.

Our business started in 2013, when our Founder and
CEO Nobu Okada sought to address the issue of debris
by applying a start-up mentality. We have raised £108
million in capital and have more than 115 personnel
across our offices in the UK, Japan, the US and
Singapore.

Question: Which technology trends in the industry
have particularly affected Astroscale?
Jason Forshaw: There is a general trend towards smaller
satellites these days. As technology improves, you find
components get lighter and more efficient, allowing for
smaller devices, which we have certainly seen in
electronics over recent decades. In the past, focus might
have been on the construction of single, very large
satellites. Today, many companies are working towards
smaller, cheaper constellations of satellites that can
perform the same functions. In the near future,
thousands of satellites will be launched, which will form
these larger constellations.

With these smaller satellites, many ‘NewSpace’
developers take a leaner approach to the design. They
are built simpler and faster - methods manufacturers
and operators are keen to capitalise upon, achieved in
part with Commercial off the Shelf (COTS) components
instead of custom-built assemblies. The reduced weight
of these models makes them cheaper to launch.

Artificial Intelligence, a big buzzword in the world
today, with algorithms capable of processing complex
equations and self-learning to differing environments,
is having an impact on space as well. Computer vision is
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another domain where machines can view and interpret
objects and plan a course to approach and orient to
these objects.

We are also very interested in space sensors which
can track debris with greater acuity, called Space
Situational Awareness, which is of course highly
conducive to our mission statement. As an innovative
company with such considerable goals as ours, staying
ahead of trends in the NewSpace sector is essential.

Question: Could you explain your spacecraft ELSA-d
(End-of-Life Service by Astroscale demonstration),
and what technologies have made it possible?
Jason Forshaw: The ELSA-d mission launching this year
will be the world’s first commercial demonstration of
active debris removal (ADR). The concept we are
demonstrating is to launch our platform, rendezvous
with a selected orbital client, couple with it, and de-orbit
where it will burn up in the Earth’s atmosphere.

In the case of ELSA-d, we plan to launch the servicer
vehicle and the client together before executing a series
of docking procedures, including an instance in which
we deliberately lose the client vehicle with the intention
of finding it, completing a full inspection, and finally
docking with it.

It cannot be overstated how complicated procedures
like this can be. To remotely orient an orbital platform to
be exactly aligned with another object and dock them
together is far, far easier said than done; let alone finding
one in the depths of space after you have lost sight of it!
The size of the Earth’s orbital environment is a massive
area that is very difficult to conceive.

Question: You’re making use of some impressive
robotics for this program; could you outline that
technology?
Jason Forshaw: There are a few technologies we are
using in this project that we are keen to talk about!
Perhaps the most obvious is the guidance, navigation,
control (GNC) and propulsion systems capable of
executing the complex manoeuvres I just mentioned. It

is a common misconception that all satellites have some
form of propulsion. This is untrue. Many do not, and those
that do feature propulsion normally have only a single
thruster. Because of the complex rendezvous
requirements on our mission, ELSA-d has to have a
series of thrusters pointing in a range of directions, to
allow precise thrusting and positioning.

The agility we require for a docking and de-orbiting
process is at the upper end of solutions currently
available, so a lot of our expertise has gone into
perfecting them.

Another technology is the all-important magnetic
docking system. This is a two-part mechanism made
up of the DP itself, and the docking robotics which
extend and engage a magnet to dock onto the
associated DP as well as allowing separation from the
plate too.

This technology has proved interesting enough to
attract the attention of large constellation providers.
OneWeb recently announced at the NASA First
International Orbital Debris Conference (IOC) that every
satellite they manufacture henceforth would be
constructed with a DP, to effectively ‘future proof’ them.
The plates they intend to implement are of course
compliant with our magnetic docking capabilities.

Question: In the wake of growing private interest for
satellite and spacecraft launch, we have seen
worldwide concern beginning to grow for the
conservation of clean orbital space around the Earth.
Do you share those concerns?
Jason Forshaw: Astroscale absolutely shares these
concerns and we do believe very strongly in space
sustainability. We are committed to doing whatever we
can to deal with this problem. Of course, we are a
commercial company interested in sustaining ourselves
and our mission for as long as possible, but I can assure
you that we make all efforts to accommodate
sustainability.

Central to the debris debate is the oncoming rollout
of large constellations. Our Astroscale US President, Ron
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Lopez, has routinely compared the LEO environment
to early development of the Western US. Under the US
Homesteading Act, the early pioneers came and staked
their claims. Later, as law and order prevailed, big
investors entered the market, and the economy
exploded. Following the recent near collisions in space,
many can now see that this as a great analogy. We need
more law and order globally to continue to see the space
economy grow.

SpaceX has roughly 20 launches scheduled in 2020
comprising 60 satellites each; OneWeb has several
launches of 34 platforms each time. Across all groups
launching in 2020, we are anticipating up to 1,000 new
satellites. These will be added to the 5,500 satellites that
are already up there, expanding the number of satellites
at a rate we have never seen before, and this trend is
only accelerating!

Of these large numbers of satellites, it’s almost a
certainty that at least one will fail. No satellite, no matter
how robust, is impervious to failure. Even if industry were
not rushing to fill deadlines and taking advantage of
regulatory grey areas, this picture is not exactly rosy.

Unfortunately, although there are recommended
guidelines for satellite operators today, there are no
international laws to hold companies liable in case their
satellite fails before end-of-life. When a satellite goes
dead, it simply keeps drifting, decaying and veering out
of orbit little by little as hundreds already are.

Astroscale believes in championing a better standard,
and we aim to provide a lifeline to the companies
responsible for dead satellites so they can do something
about them. We are actually contributing to the progress
of the regulation itself. I was recently at the UN World
Space Forum discussing global space sustainability.
While I was there, I was pleased to discover how many
member states were intimately aware of the dangers

present, together with threats of climate change so fresh
in their minds. We should well understand the danger
of irresponsible exponential industrial growth in our day
and age.

Space is part of the global environment, and if we do
not take steps to sustain it, we are encouraging serious
problems, potentially a Kessler syndrome type event,
which would have negative implications on the space
environment.

Question: Can we expect more cutting-edge missions
like this from Astroscale?
Jason Forshaw: Firstly, I can mention that in Europe we
are working together with OneWeb on the European
Space Agency (ESA) Sunrise programme towards
maturing technologies necessary for future active debris
removal.

In February, we announced that we were selected
as the commercial partner for Phase I of the Japan
Aerospace Exploration Agency’s (JAXA) first debris
removal project, a ground-breaking step by Japan to
commercialize space debris removal. Phase I will focus
on data acquisition on an upper stage Japanese rocket
body and we will be responsible for the manufacturing,
launch and operations of the satellite that will
characterize the rocket body, acquiring and delivering
movement observational data to better understand the
debris environment. Astroscale UK will update the
National In-Orbit Servicing control centre at the Satellite
Applications Catapult to provide the ground control
system for this mission.

Both JAXA and ESA are funding missions to remove
their own broken assets, which is a fantastic
development that we cannot praise enough. We are
working closely with both groups to help them make
those plans a reality in the near future.
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Finally, we are investigating in-orbit services such as
satellite repair, re-location, and refuel. This is an
immature market with no specific guarantee of
widespread commercial adoption, but if the sector takes
off as so many industrialists have assured us it will, we
are extremely well placed to capitalise upon it.

Again, the ability to reliably rendezvous and dock with
a satellite cannot be understated. We are very excited
to reveal news on these topics as soon as we are able
to, but the work we are attempting has been very
promising.

Question: Based on Astroscale’s global footprint, can
you explain the direction that your US team has been
taking with government users?
Ron Lopez: As the US Department of Defense (DoD)
starts to disaggregate and distribute GEO capabilities
to enhance resiliency in space, Astroscale believes
capabilities will slowly migrate down to LEO, which will
extend and enhance — not replace — the capabilities of
the DoD’s assets at GEO. Our US team anticipates a
growing need for On Orbit Services (OOS) at LEO as well,
such as the ability to refuel, manoeuvre, and raise or
lower orbits to enhance mission performance or achieve
other operational objectives. All of these on-orbit
servicing technologies will be force multipliers for DoD
while helping save valuable budget dollars. We are
seeing increased interest in these services through the
US Air Force’s Research Lab and AFWERX organizations.

Question:  In the US, innovative companies are
harnessing new technology for space applications,
including On-Orbit Services (OOS). Can you explain
Astroscale US’ use of innovative technologies to
create future capabilities to support the space
market?
Ron Lopez: Many recent technology advancements are
impacting the space industry as noted earlier, and these
will support many new applications. Specifically related
to Artificial Intelligence, when you put the advanced
computing elements we discussed together with novel
applications enabled by AI technologies, you create a
very powerful combination that translates into many
more lower cost services that can be provided from orbit.

This on-orbit digital transformation is also enabling new
industries and services like on-orbit refuelling,
manoeuvre and orbit change services, repairs, etc. -
which in turn enable owner/operators to extend the life
of their satellites, address obsolescence issues, and
enhance their service offerings. Based on this, Astroscale
US sees a virtuous cycle emerging - new technologies
give rise to new services giving rise to new capabilities
and so forth.

In addition to OOS, we are talking to governments
and commercial entities about helping them better
understand the space environment so they can build
out capabilities with as much space situational
awareness as possible. We can offer this service as we
are refining our own situational awareness techniques
to support our ELSA-d mission and future debris removal
and OOS missions.

Question: As emergent technology becomes more
available and affordable, how does Astroscale plan
to innovate?
Jason Forshaw: This type of industry is not one where
anyone can sit still in terms of technical trends. You
cannot really wait for things to happen, or breakthroughs
to materialise. The global space industry is growing
rapidly, and you can see there is a general transition for
many governments and state space entities to pass
developments off to private companies.

SpaceX is perhaps the best example of this. They are
a group that revolutionised the launch market by
considerably bringing down the cost. Attempts to
innovate in the direction of emerging trends must be
made. We are internally researching new prospects and
partnering with a number of industries and agencies to
remain visible to any and all-important developments
which would let us perform more effectively.

Again, space debris is not only a problem today, it is
a problem that is getting worse in real time. The
multitudes of potential client satellites orbiting around
our planet in need of removal is growing every month.
To ensure the future sustainability of our planetary
environment, businesses like Astroscale exist to secure
long-term sustainability for the future benefit of the
public.
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