
Internship in ESA’s Advanced Concepts Team 

on 

A league for space based optimization problems 

 

Topic description 

Many engineering and design problems from industry and science ultimately boil down to 

the solution of optimization problems, sometimes with multiple conflicting objectives. The 

Advanced Concepts Team is working on a web based platform to provide an easily 

accessible interface to explore a number of these challenges. Optimization problems range 

from beginner level up to advanced challenges like complex mass-optimal spacecraft 

trajectories, robust/heat-resistant materials, antenna design etc.. Users are challenged to 

compete with each other on these challenges to climb at the top of the corresponding open 

leaderboards. The priority of the site is to keep the entry barrier for experts working on 

solvers as low as possible by providing well-maintained and curated challenges, that 

abstracts from most of the necessary domain-specific details. 

During this internship a number of these optimization problems will be analysied and 

created. Their fitness landscape analysed and possible solutions be proposed. 

Candidate's tasks 

The candidate is expected to make him/herself familiar with the optimize.esa.int system 

and the teams open source optimization tools pykep [1] and pygmo [2]. As member of 

ESA’s Advanced Concepts Team, the candidate is embedded in an environment of active 

research into space-relevant topics which provides a rich supply of potential problems. 

She/he will seek out and consult experts to collect concepts which can be turned into and 

would benefit from optimization problems. In collaboration with experts, the candidate will 

extract the relevant aspects of those concepts and implement them into fitness functions, 

developing suitable encodings, validation procedures and rating criteria for solutions. In a 

next step, a quick initial analysis would be conducted to verify that the problem in the 

given form provides an appropriate challenge (i.e. is not solvable trivially by off-the-shelf 

solvers). 

The ideal candidate 

Mandatory: 

 Strong programming skills in Python. 

 Understanding of evolutionary techniques, operation research methods, non convex 

optimization in general. 

 Previous exposure to optimization and/or simulation environments. 

 Experience in mathematical modelling (designing objective functions). 

Desirable: 

 Familiarity with space engineering. 

 Generalist mindset: being able to feel comfortable working in various application 

domains. 

 Knowledge about multi-objective concepts like Parteo-dominance and hypervolumes. 

 Intellectually curious and proactive. 

 Naturally interested to work with numerous people from different backgrounds. 
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