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Entwicklung eines Docking-Systems für ein robotisches Explorationsfahrzeug für eine Mondmission 

Development of a docking system for a robotic exploration unit in a lunar scenario 

Motivation: 

In the project CoRob-X, a team of three robotic exploration units (REUs) shall explore a lunar skylight and the 

lava tube expected below it. To achieve this, one rover will access the skylight from the surface via a tether 

system it is connected to with a docking interface provided by a project partner. At reaching the bottom of the 

skylight, the rover will be deployed while the tether system and docking interface remain stationary and serve 

as a communication relay and recharging station. 

The assembly containing the docking interface will be the interface between rover and tether and will therefore 

also contain or be connected to a mechanism that interacts with the tether. It needs to be designed to assume a 

pose and position that enable the rover to repeatedly and reliably undock and redock. The position of the docking 

interface must be identifiable by the REU. Furthermore, it must contain a wireless communication device. Mass 

and dimensions of the system must be in a range that allows the REU to carry the system to the rim of the skylight 

and possibly also a certain distance at the bottom of the skylight. 

Although the mechanism will be used in a terrestrial demonstrator, the motivation of the project is a lunar 

mission. Consequently, the lunar environment must be considered throughout all tasks performed in this thesis 

and it must be shown that the mechanism can function under lunar conditions. 

 

Task description of the Master thesis work: 

• Research on rover docking systems and procedures 

• Development, evaluation, and selection of concepts for the selected docking assembly 

• Mechanical design of the selected mechanism 
o Structural analysis (analytical and/or FEA) 
o Potentially Thermal analysis 

• Documentation of the analyses and development 

The thesis will be accomplished at Robotics Innovation Center - Deutsches Forschungszentrum für künstliche 
Intelligenz (DFKI) Bremen. 

Internal supervisor:  Moritz Nitz, Patrick Winterhalder 

External supervisor:  Christopher Schulz (DFKI) 

Starting date:  as soon as possible  

Submission until:  Click for date 
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support of the supervisor, and I did not use any resources apart from those specified. The thesis, or 
substantial components of it, has not been submitted as part of graded course work at this or any 
other educational institution.  

I also declare that during the preparation of this thesis I have followed the appropriate regulations 
regarding copyright for the use of external content, according to the rules of good scientific and 
academic practice1. I have included unambiguous references for any external content (such as images, 
drawings, text passages etc.), and in cases for which approval is required for the use of this material, I 
have obtained the approval of the owner for the use of this content in my thesis. I am aware that I am 
responsible in the case of conscious negligence of these responsibilities.  
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is archived and publicly available in the library of the Institute of Space Systems of the University of 
Stuttgart without blocking period and that the thesis is available on the website of the institute as well 
as in the online catalogue of the library of the University of Stuttgart. The latter means that 
bibliographic data of the thesis (title, author, year of publication, etc.) is permanently and worldwide 
available.  

After finishing the work I will, for this purpose, deliver a further copy of the thesis along with the 
examination copy, as well as a digital version. 

I transfer the proprietary of these additional copies to the University of Stuttgart. I concede that the 
thesis and the results generated within the scope of this work can be used free of cost and of temporal 
and geographical restrictions for the purpose of research and teaching to the institute of Space 
Systems. If there exist utilisation right agreements related to the thesis from the institute or third 
parties, then these agreements also apply for the results developed in the scope of this thesis.  
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