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GMV: a European Global Technology Group
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GMV in the UK

GMV UK is a Leading UK Supplier of Space and PNT Technology

UK based subsidiary of GMV

« ~100 people with offices in Nottingham and Harwell

« Currently based at two sites (Nottingham and Harwell)
« ISO 9001 certified Company

 Undergoing accreditations for UK MOD

Major Customers

+ UK Space Agency

 European Space Agency

« UK Ministry of Defence (including DSTL)
« Square Kilometre Array
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Why the need for On-board autonomy

Limits of the current ground-based approach

The increasing deployment of mega-constellations and the growing risk of collisions with
space debris or inactive satellites require collision avoidance decisions to be taken with less
reliance on ground intervention and faster.

Rising orbital
congestion and risk

Rapid increase of
satellites number in LEO

Much more frequent
conjunctions with active
satellites, inactive
spacecraft and debris

Large share of
operations time spend
for Collision avoidance
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Limits of ground-based
collision avoidance

Full dependence on
ground surveillance,
data processing and
operators' availability

Decision taken days
before the CA

Increasing operational
workload and scalability
challenges for large
constellation
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The case for on-
board autonomy

Reduced dependence on
ground infrastructure
and human-in-the-loop

Assessment and CAM
with latest, more
accurate, local
information

Enables safer, more
resilient and sustainable

space operations



Why the need for On-board autonomy

On-board autonomy as an operational multiplier

Traditional collision avoidance relies on ground-based surveillance and operator intervention. OCAD moves the
collision avoidance decision chain onboard, enabling faster, more autonomous and scalable operations

Without On-board Autonomy

«  Collision risk analysis and + On-board conjunction
manoeuvre design performed detection and risk assessment
on ground

*  Autonomous CAM generation
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The OCAD payload architecture

Payload functions overview

The OCAD payload implements a
complete autonomous collision

Ground
avoidance decision chain p— —— —
onboard the spacecraft. e "'}
- Q\utonomous orbit £ }
ete rm i n a ti O n a n d Sta te Onboad database Management

predicion = =]
= Onboard conjunction ocho

detection and risk ]

assessment semor S j W
™ CA M c.:o m p u ta t i 0 n a n d. me:;:zr‘en.l:r:s de(ermination propagation computation . -

CO o rd I n a tl o n th ro u g h I n te r_ (_wc::fslz:j ) CAM decision oons CAM Coordination CAM Computation R A;)Ec:é‘.

satellite data exchange

= Optional secondary
detection and refinement
of nearby object states
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The OCAD payload architecture

Payload architecture overview

The OCAD architecture separates
mission-independent collision
avoidance functions from
spacecraft-specific interfaces.

= Standalone IEalayload
integrated through standard
spacecraft interfaces

= Modular architecture
separating processing,
databases and management
functions

= Independent FDIR, mode
management and
configuration services

= Designed for deployment

across both LEO and GEO
missions
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The OCAD payload architecture

High-level payload SWaP budget

OCAD Budgets without margins Budgets with 20%
Configuration margins

The OCAD payload baseline
SWaP is presented on the
right:

= Full payload configuration
remains below 8 kg
including margins and
power below 50 W

= Light and Full
configurations support
different mission needs

= Similar architecture and
resource requirements for
LEO and GEO applications

= Suitable for hosted-
payload integration with
relatively limited platform
impact
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Power
[W]

Volume
[cm3]

Power
[w]

Volume

[cm3]

[kgl [kgl

This does not
aF‘Ilc:Lg((:ﬁEDO) 6.0 8.6 39.5 7.2 10.3 47.4 include
pay baffles.
“Light” OCAD No Camera
payload (LEO) 2.8 2.9 19.5 3.4 3.5 23.4 nor IPU.
This does not
::‘;Ldo%égo) 6.6 16.5 39.5 7.9 19.8 47.4 include
pay baffles.
“Light” OCAD No Camera
payload (GEO) 3.4 10.8 19.5 4.1 13.0 23.4 nor IPU.
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The OCAD Testbed architecture == -

Payload architecture overview

The OCAD activity is developing a
hardware-in-the-loop testbed to =
validate the autonomous collision
avoidance concept in a
representative operational
environment.

= Flight-representative HW to

simulate two OCAD equipped (
spacecrafts
* This includes two Compute = T
stack and two ISL elements = - | —
: : : = | T
= Simulation environment, to e T
perform HIL testing = E= = |
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Key takeaways

Conclusion

= Orbital congestion is driving the need for autonomous collision
avoidance:
The increasing number of satellites and debris objects challenges traditional
ground-centric collision avoidance operations.

= The OCAD payload can enable a much more autonomous collision
avoidance decision chain onboard:
From orbit determination and conjunction assessment to manoeuvre
generation and coordination.

= A modular payload architecture supports deployment across multiple
mission types:
The standalone payload concept is applicable to both LEO and GEO missions
while maintaining compatibility with standard spacecraft interfaces.

= The OCAD testbed will demonstrate the feasibility of the presented
concepts:
Flight-representative hardware and hardware-in-the-loop validation provide a
realistic environment to assess future operational concepts.
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