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Basic Activities

Innovation
Discover and prepare future 

missions & technologies

Infrastructure
Technical labs & operation 

infrastructure

Knowledge
Develop, preserve, disseminate, 

educate

enablers of all other activities
roots on which missions and programmes grow
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ESA Transformation
Commercialisation, Digitalisation, Cybersecurity, Green Agenda



ESA UNCLASSIFIED - For ESA Official Use Only 3

RESEARCH AND DEVELOPMENT

TechnologyFuture 
Missions

- Solid baselines
- Smart Customer
- For all domains
- (Pre-)Phase A
- MBSE, 0Debris, LCA
- Commercialisation

- ESA driven
- Open competitive

Disruptive 
Ideas

- Taking risk
- Low budget
- Fast and Open
- Novelty driven
- Commercialisation
- Research, studies and 

tech.dev
- Outside driven (OSIP)
- Open competitive

Discovery Preparation TDE GSTP

- higher TRL up to 9
- Supporst 

Competitiveness
- Work plans and 

industry-driven
- SME focus
- Delegation support
- 3 Elements:

develop, make, fly

- low TRL
- Generic
- Missions enabling 

technology
- 2yr Work plans
- SME focus

- ESA driven
- Open competitive
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THE INNOVATION PROCESS ON OSIP

Innovate together with ESA
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FIRST STEPS FOR NOVEL IDEAS – DISCOVERY ELEMENT PROCESS STEPS

Your Novel Idea

• You focus on describing your 
idea in form of an abstract

• No need for formalities
• Submit any time to Open 

Discovery Channel on OSIP
• Ideas for future commercially 

viable activities welcome

OSIP (ideas.esa.int)

• ESA gives you feedback
• ESA channels ideas to best 

implementation path
• Monthly evaluation for 

Discovery channel ideas
• Best ideas invited to be 

matured into proposals 

Discovery 
Contracts

• Following competitive 
evaluation

• Co-sponsored research (<90k)
• Study (<100k)
• Early Technology Development 

(<175k)

GSTP, InCubed, ARTES, 
NAVISP …

• Programme specific

OSIP Channel

OSIP Campaigns

• Permanently open
• All novel space ideas welcome

• Time limited
• ESA defined challenges / topics
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TYPE OF ENTITIES FOR COMMITMENTS IN 2023
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DISCOVERY ELEMENT

Few and rather poor quality ideas from Hungary

Status  March 2024

All ESA MS Hungary
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SUBSTANTIAL UNTAPPED POTENTIAL IN HUNGARY
Institute for Nuclear Research (ATOMKI)
Institute for Earth Physics and Space Science
Budapest University of Technology and Economics (BME, global)
Budapest University of Technology and Economics (BME, Faculty of Civil 
Engineering)
Budapest University of Technology and Economics (BME, Department of 
Mechatronics, Optics))
Budapest University of Technology and Economics (BME, Department of 
Broadband Infocommunications)
Research Center for Astronomy and Earth Sciences (ELKH, Institute for 
Geochemical Research)
Research Center for Astronomy and Earth Sciences (ELKH, Konkoly 
Observatory)
Research Center for Natural Sciences Institute of Cognitive Neuroscience
University of Debrecen (UD, global)
University of Miskolc, Materials Science Research Group
Eszterházy Károly University
Eötvös Loránd University, Department of Astronomy
Eötvös Loránd University, Space Research Group
Centre for Energy Research
Lechner Knowledge Centre, Satellite Geodetic Observatory
Lechner Knowledge Centre, Remote Sensing Division
Óbuda University, Institute of Geoinformatics
Hungarian Meteorological Service
University of Szeged, Non-linear Dynamics and Kinetics Group
University of Szeged, Department of Aviation and Space Medicine
Wigner Research Centre for Physics, Institute for Particle and Nuclear Physics
Wigner Research Centre for Physics, Institute for Solid State Physics and 
Optics
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RUNNING DISCOVERY ELEMENT ACTIVITIES – ACTIVITIES.ESA.INT PLATFORM

Discovery activities serving space 
sector at large – not ESA need driven

Activities serving all directorates and 
followed by experts from all 
directorates

Demand from industry and academia

https://activities.esa.int 

https://activities.esa.int/
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RUNNING DISCOVERY ELEMENT ACTIVITIES – ACTIVITIES.ESA.INT PLATFORM

https://activities.esa.int/4000141524 

https://activities.esa.int/4000140412 
https://activities.esa.int/4000137479 

https://activities.esa.int/4000140280 

https://activities.esa.int/4000141524
https://activities.esa.int/4000140412
https://activities.esa.int/4000137479
https://activities.esa.int/4000140280
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RUNNING DISCOVERY ELEMENT ACTIVITIES – ACTIVITIES.ESA.INT PLATFORM

Some running activities in the field of quantum, cubesats and off-earth manufacturing
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NEBULA
FINISHED DISCOVERY ELEMENT ACTIVITIES

All finished activities available on nebular 
studies database:

https://nebula.esa.int 

Ongoing addition of also TDE and GSTP 
publicly available deliverables.

Integrated in ESA KM Environment

API ready

“One of the best accessible databases for 
final deliverables”

https://nebula.esa.int/
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ACT RESEARCH AREAS

Fundamental Physics 
Impact of new ideas in physics

Biomimetics & Bioengineering
Benefitting from Darwinian evolution to solve 
engineering problems

Mission Analysis 
Mathematical techniques for future 
mission analysis

Artificial Intelligence
Engineering of intelligent 
computer systems

Advanced Energy Systems
Innovating energy systems

Computer Science & Applied 
Mathematics
Fast, efficient and parallel 
optimisation techniques

Advanced Propulsion 
Explore and review break-
through propulsion concepts

Space economics/Space architecture
Novel architecture & economic concepts for space 
sector

Nanotechnology 
Benefitting from control at 
micro/nano scale

Neuroscience
Brain, sleep and microgravity

Molecular Engineering
Manipulate and control the properties of 
molecules for space
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OPEN SCIENCE AND COMPETITIONS

● Promoting Open-Source Paradigm -> Culture change
● Creating and managing ESA' GitHub and GitLab open accounts
● Open collaboration and competitions for scientific research
● Web platforms to organize innovation on space problems

○ Kelvins (data driven) -> https://kelvins.esa.int/
○ Optimize (gym) -> https://optimize.esa.int
○ Open Space Innovation Platform-> https://ideas.esa.int

● 10+ competitions organized since 2016
● 500+ international teams participating
● Pushing the boundaries of research

https://kelvins.esa.int/
https://optimize.esa.int
https://sophia.estec.esa.int/gtoc_portal/
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https://optimize.esa.int
SpOC 3: Orbital Megastructures

SpOC 3.0 contains three distinct 
problems centered around a futuristic 
space mission. 
Starting from 1 April 2024 you have 
three months to tackle these 
challenges to secure a spot on the 
leaderboard.

Your objective is to propose and implement metaheuristic 
algorithms to solve the proposed optimisation problems.

To validate your solutions, we will provide you with 
Python validation code for each of the three problems. 

This code includes problem definitions in 
the Pygmo user-defined problem (UDP) format, examples 
of solutions, and visualisation tools.

You have until 30 June 2024 to submit your entries via 
the dedicated portal Optimise.

https://optimize.esa.int
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New Working Methods

• Open science to foster competitive spirit and healthy 
scientific competitions

• Dedicated competition portal: Kelvins, reach the absolute 
zero (error)

• Importance of asking the right questions

• Started 2015

• Competitions:

Mars Express Power Consumption

Star tracker Identification

Space Debris Removal Tugs (GTOC9)

Proba V Superresolution

Satellite Pose Estimation

• weblink

Kelvins Portal: compete to excel

https://kelvins.esa.int

https://kelvins.esa.int/
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HERA IN ESTEC TEST CENTRE

HERA
Planetary Defense

BA

GSTP
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Backup slides
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DISCOVERY ELEMENT - RESOURCES

Open Space Innovation Platform OSIP:  https://ideas.esa.int 

Running Activities Platform (beta version): https://activities.esa.int 

Finished Activities reports:   https://nebula.esa.int 

Discovery and Preparation ESA pages: https://www.esa.int/discovery 

Discovery pages on TEC B2B website: https://technology.esa.int/program/discovery

Monthly news stories on new activities: 
https://www.esa.int/Enabling_Support/Preparing_for_the_Future/Discovery_and_Preparation/Ideas_implemented_through_t
he_Open_Space_Innovation_Platform 

ESA Advanced Concepts Team pages: https://www.esa.int/act

https://ideas.esa.int/
https://activities.esa.int/
https://nebula.esa.int/
https://www.esa.int/discovery
https://technology.esa.int/program/discovery
https://www.esa.int/Enabling_Support/Preparing_for_the_Future/Discovery_and_Preparation/Ideas_implemented_through_the_Open_Space_Innovation_Platform
https://www.esa.int/Enabling_Support/Preparing_for_the_Future/Discovery_and_Preparation/Ideas_implemented_through_the_Open_Space_Innovation_Platform
https://www.esa.int/act

