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Introduction

Space Debris objects already in orbit
A 1 cm object can strike a satellite with the force of an 
exploding hand grenade

Payload launch traffic in LEO
More satellites to be launched in the next 3 years than 
in the past 60 years

Need for improving EOL management
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“In ESA we are implementing a policy that by 

2030, we have a ‘net zero pollution’ strategy for 

objects in space, by consistently and reliably 

removing them from valuable orbits around Earth 

immediately after they cease operations. We need 

to lead by example here.” 

ESA Director General, Josef Aschbacher
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Active Debris Removal is Challenging…

Debris is not designed for 

capture 

ENVISAT 
Retroreflector

Debris objects spin

Capture interfaces

Without D4R, each satellite ADR 

solution would be different

Why?

Ease removal by external 

servicer and decrease 

associated costs
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What is a standard interface for D4R?

A D4R solution shall cover different aspects

What?

Capture
Relative navigation 

for rendezvous

Attitude 
reconstruction from 

ground
Detumbling
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ESA solution for controlled re-entry

How?

1. Mechanical Interface for Capture

2. Retroreflectors to support attitude 
determination from ground 

3. 2D Markers to support rendezvous

4. 3D marker to support the final metres of 
rendezvous and the visual servoing of the 
capture system

5. Detumbling through short-circuited 
magnetorquers

ESA has developed an Interface Requirements Document as interface with the system
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Interface Requirements Document
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ESA solution for controlled re-entry

The developed standard interface is being integrated in the future Copernicus Expansion missions (EO missions)

CHIME CIMR CO2M

CRISTAL LSTM ROSE-L
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Next steps

➢ In Orbit Demonstration of the 1st generation D4R technologies

➢ Development and demonstration of the correspondent capture payload (e.g. CAT activity)

➢ 2nd generation D4R technologies

➢ Design for Removal for small platforms (for uncontrolled re-entry)

➢ Detumbling solutions for GEO/MEO satellites

European standard interfaces for D4R applicable to all 
platform classes in LEO, MEO and GEO
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Conclusion

❖ ESA wants to lead by example by implementing Zero Debris 

approach by 2030

❖ D4R is an important part of Zero Debris Approach

❖ We need to prepare for Removal to ease removal by external 

servicer and decrease associated costs

❖ 1st generation standard interface optimised for controlled re-entry has 

been developed and implemented in 6 Earth Observation Missions

❖ Interface Requirements Document has been developed to gather the 

interface requirements with the system and is available under request

❖ Next steps:

❖ Standard interfaces needed for small satellites and 

constellations (uncontrolled re-entry)

❖ Standard interfaces needed for LEO, MEO and GEO
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Thanks for your attention!


