Beyond collision
“avoidance

Jesper Skou, CEO/Co-Founder, Skypuzzler suggests
aviation’s deconfliction model for space

pace is becoming increasingly crowded.

The rapid deployment of large satellite

constellations, increasing launch rates and the
growing number of manoeuvrable spacecraft are
transforming Low Earth Orbit into a highly dynamic
operational environment. Thousands of active X
satellites share orbital regions with tens of thousands
of tracked debr_is objects, while the number of
potential.interactions continues to grow.

This raises a fundamental question for Space
Traffic Management (STM): can space continue to
‘be managed through individual collision-avoidance
events, or does it need to evolve towards a holistic
model of deconfliction? '

Today, collision avoidance is largely organised
around the first model. When a conjunction is
identified, an operator assesses the risk posed by

' another object and, where necessary, plans a

. objects are manoeuvrable,

.collision avoidance manoeuvre. If both

coordination between operators may be required.
The process can involve exchanging information,
determining responsibility and checking that the
proposed manoeuvre does not introduce another risk.
This approach is essential for safety, but it was
developed for an environment with far fewer
spacecraft.
The distinction between collision avoidance
and deconfliction is important. Collision avoidance
is fundamentally reactive and often one-to-one:
spacecraft A responds to a predicted encounter
with spacecraft B. Deconfliction is broader and more
proactive. It seeks to prevent conflicts from emerging
by considering the trajectories, intentions, constraints
and interactions of multiple actors across the traffic
environment.

The aviation model

Aircraft are not managed as isolated vehicles that
only react whe_n'anpther aircraft becomes a potential - _
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threat. Aviation uses multiple layers of traffic.
management to anticipate conflicts, organise traffic

and maintain separation: strategic planning, structured ;

airspace, flight plans, traffic-flow management,
separation services and tactical conflict resolution.
Tactical collision avoidance remains an essential

safety layer, but it sits within a much broader system
' designed to manage traffic collectively. - :

. Space is now appro‘aching a similar inflection point.

The scale of the challenge is already visible. The
European Space Agency (ESA)’s Space Environment
Report highlights the growth of satellite populations’
and the ini:reasing concentration of spacécraft in
heavily used orbital regions. Operators are dealing
with substantial numbers of conjunction alerts and
collision-avoidance mano_euvfes.

This is where holistic space deconfliction can
become a key enabler of the next generation of space
operations. ; ;

-Automation will be key
The objective is not to remove the human from the
loop, but to give operators the tools to manage
far greater numbers of spacecraft without a-
corresponding increase in workload. Instead of asking
an operator to manually analyse every potential
interaction, automation can monitor the traffic
environment, identify emerging conflicts, assess
their consequences and recommend or execute
appropriate actions according to defined rules and
levels of authority. '

Skypuzzler is developing a digital control
infrastructure to increase airspace capacity and
enable scalable multi-drone operations, with flight
safety at its core. Its technology addresses two !
fundamental constraints on scale: airspace capacity
and operator capacity. At the heart of its software
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is integrated the Digital Air Traffic Control (iDATC),
Skypuzzler’s backend control component. It transforms
a holistic view of traffic and airspace into predictable,
explainable and traceable control outputs.

The same principle provides a foundation for
extending digital traffic-control concepts beyond
aviation. As space operations become dynamic and -
crowded, Skypuzzler is applying this heritage to
STM through integrated Digital Space Traffic Control -
(iDSTC). Rather than treating each conjunction as an
isolated event, the objective is to build an integrated
picture of orbital traffic, spacecraft intentions and
potential conflicts, enabling automated assessment
and coordinated decision-making across the wider
operational environment.

This suggests a layered approach

At the strategic layer, shared information on orbital
intent, constellation geometry, planned manoeuvres
and operational constraints can help identify
conflicts before they become urgent. At the tactical
layer, automated systems can assess emerging
conjunctions, determine appropriate responses

and coordinate compatible manoeuvres between -
multiple actors. At the on-board layer, spacecraft can
retain autonomous collision-avoidance capabilities
for situations where rapid action is required or -
communication is unavailable.

The-aviation analogy is particularly relevant because
aviation scaled by introducing layers of coordination,
shared info_rmation, structured airspace, automation
and sophisticated decision-support systems.

* The future of STM will be defined by our ability to
manage dense orbital traffic as a coordinated system.

* Automation can absorb the growing volume of routine

analysis, while human operators remain responsible
for supervision, exceptional situations and decisions
requiring judgement.

One-to-one collision avoidance will increasingly
resemble trying to manage modern aviation by asking
every aircraft to negotiate individually with every
other aircraft. It may work on a limited scale, but it is
not a sustainable architecture for a highly-populated
operational environment. :

The next generation of space operations needs to
move from reactive collision avoidance to proactive,
holistic deconfliction, from managing individual
encounters to ma'naging the traffic system as a whole.

That is how space can become not only safer, but
genuinely scalable.
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