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We strongly believe in 

truly transformative ideas and

in the power of compelling partnerships

to accelerate the Earth Observation future ESA UNCLASSIFIED – Releasable to the 

Public 

From Space Data 

to Orbital Intelligence 
Cognitive Cloud Computing in Space (3CS) and the feasibility of space data centres
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Cognitive Cloud Computing in Space (3CS)

What is Cognitive Cloud Computing in Space (3CS)?

Why 3CS?

Reconfigurability

Autonomy

Efficiency

Agility

New 3CS-enabled applications

• Early alert systems (e.g. disaster monitoring, maritime 
surveillance) 

• New observation model (e.g., tip & cue)

• New commercial missions (e.g. space cloud, satellite as 
services)

+             +

Integrating mature technologies into a 
cohesive architecture is ongoing.
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Current activities

▪ 3CS Technological studies: 2 ongoing parallel studies aiming at: 

▪ Deriving a holistic technological vision of 3CS for the next 10 years 

▪ Defining feasibility, preliminary requirements, architecture and enabling technologies for a constellation enabling in-

orbit experimentation 

▪ 3CS Commercial studies: 1 ongoing study 

▪ EO Virtual Constellation: one ongoing project aiming at:

▪ Designing a distributed system of interconnected smart sensing nodes across space,

     and ground.

o operating as a highly coordinated virtual instrument, enabling semi- or autonomous detection 

       and dynamic responses to events, measurements, and external information

o fostering collaboration among various sensing nodes, ultimately transforming how we monitor and 

o analyse environmental changes in real time.
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3CS: meaning and enabling capabilities

~HOURS
END-TO-END

~MINUTES
IN ORBIT

Satellites stop being sensors and relays. They become intelligent nodes, which 

can react at events and cooperate in a distributed, secure, cloud infrastructure.

 
The same t rans it ion te rrest r ia l  comput ing made when isolated servers  became the  cloud.

TODAY SENSE DOWNLINK PROCESS DECIDE UPLINK

3CS4EO SENSE PROCESS DECIDE
COORDINAT

E
DELIVER

RETASK

IN-ORBIT ORCHESTRATION

ACTIONABLE INSIGHT

Extracted on board from 
spaceborne data

TO USERS
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Market Pull

R E UT E R S  –  3 0  A p r i l  2 0 2 6  

Meta looks to raise up to $25bn 

via bond sale for AI build-out

S i gn a l  —  c a p e x  i s  n o w  d r a w n  f ro m 

p u b l i c  c re d i t ,  n o t  j u s t  o p e r a t i n g  c a s h .

R E UT E R S  –  2 3  A p r i l  2 0 2 6  

Europe risks falling behind US, 

China on AI data-centre build-up

S i gn a l  —  r e g i o n a l  c o m p e t i t i v e n e s s ,  

s o v e r e i g n t y ,  s t r a t e g i c  a u t o n o m y .

FI NA N CI AL  T I MES  –  2 9 Apr i l  2 0 26  

Google, Meta and Microsoft 

boost AI spending forecasts

S i gn a l  —  t h e  c a p e x  wa v e  i s  b r o a d  —  

e v e r y  h y p e r s c a le r ,  s i mu l t a n e o u s l y .

Terrestrial AI is hitting the limits: 

power, water, land, permits, capital.

WHY 3CS NOW

S p a c e  m a y  o f f e r  n a t u r a l  a d v a n t a g e s  w h e r e  E a r t h  i s  c o n s t r a i n e d  —  s o l a r  a b u n d a n c e ,  g l o b a l  c o v e r a g e ,  r e s i l i e n c e ,  a u t o n o my .
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Capital shock

F i n an c i a l  T i me s  –  3 0  A p r i l  20 26  

Google outpaces rivals as Big 

Tech’s AI spending plans rise 

to $725bn

R eu t er s  –  1 8  D ec e mb e r  20 2 5 

Rheinmetall partners with 

ICEYE to fulfil a $2bn satellite 

constellation order

E u r o p e a n  g i a n t s  a n d  N e w  S p a c eA l p h a b e t ,  M i c r o s o f t ,  A W S ,  M e t a ,  O r a c l e .

The market pull for 3CS is not only technical: it is financial.

AI compute scarc i ty  i s  c reat ing  a cap ita l -a l locat ion shock across hyperscalers ,  

f ront ier A I  compan ies,  space inf rast ructu re and fu ture  IPO markets

R eu t e r s  –  4  F e b r u a r y  2 0 2 6  

SpaceX acquires xAI in record-

setting deal as Musk looks to 

unify AI and space ambitions

A I +s p a c e + c o m p u t e  =  o r b i t a l - d a t a - c e n t r e

Not anymore ‘can we put computing in space?’ .

The harder question is which parts, when, under whose governance.
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