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Project descripIon The CESAM (Charging Electric train with Safe Autonomous Mobility) project aims 
to develop an automated system for ground charging tracIon ba^eries on 
railway vehicles. This is a collaboraIve project involving two industrial partners, 
the CRAN laboratory of Nancy and the IRIMAS insItute of the University Haute-
Alsace. The thesis proposed here will be carried out at the IRIMAS insItute in 
collaboraIon with the other partners.   
 
In this project, the IRIMAS laboratory proposes to develop an innovaIve 
simulator specifically designed for the railway context. The goal is to provide 
partners and the scienIfic community with an advanced digital simulaIon tool 
in this field. Key contribuIons will focus on safety, efficiency, and control, uIlizing 
the simulator for tesIng before implementaIon and validaIon in real-Ime 
condiIons. 
The train will operate under uncertain condiIons, such as varying wheel-rail 
contact adherence. IniIal movements, conducted without passengers, will occur 
at the staIon and depot to maneuver trains to and from their charging points. 
An automaIc driving mode, acIvated with driver authorizaIon, will manage 
deceleraIon and approach curves to the charging staIon, ensuring a precise 
stop. The approach curve to the charging point will be calculated and controlled. 
Various tracIon and braking control strategies will be tested in simulaIon, and a 
comprehensive and realisIc rail simulaIon environment will be developed 
during the project. Eventually, the train will be tested in full autonomy, navigaIng 
to its charging point at the depot or terminal at low speed without driver 
presence. 
 
The contribuIon of the thesis will focus on the rail simulaIon environment for 
the development, tesIng and validaIon of percepIon, low-speed precise 
posiIoning and control laws. More specifically, the work focuses on:  
• Defining use cases and simulaIon scenarios; 
• Modeling of the train dynamics including wheel/rail contact aspects 

(theoreIcal approach and numerical implementaIon on a mulI-physics 
engine); 



   
• Designing and validaIng tracIon and braking control approaches in the 

presence of obstacles; 
• Modeling and developing global control approaches for obstacle detecIon. 
• ValidaIng deceleraIon path control algorithms in the presence of obstacles, 

based on the dedicated numerical simulator; 
• Experimental validaIon of the derived control architectures and algorithms on 

a test prototype (based on ROS environment).  
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Job descripIon Thesis start date and dura3on: October 2024, for a 36-month contract 
 
Funding and salary: Academic funding. Salary according to current regulaIons 
2100€ monthly gross salary  

 
How to apply 

 
Required skills: You have a general engineering background or university 
equivalent with a specializaIon in AutomaIon and Control and/or Mechatronics. 
A solid scienIfic background in dynamic systems modelling and control theory 
(advanced control algorithms such as MPC) is requested.  
You are autonomous and curious. You have the ability to work as part of a team 
and to engage in dialogue. You are fluent in English.  
 
Applica3on procedure: Please send CV, Master's/engineer's transcripts from the 
last two years and cover le^er. 
 
Contacts: Michel BASSET (michel.basset@uha.fr), Thomas WEISSER 
(thomas.weisser@uha.fr), David VIEIRA (david.vieira-gois-fernandes@uha.fr).  

 
 
 

mailto:michel.basset@uha.fr
mailto:thomas.weisser@uha.fr
mailto:david.vieira-gois-fernandes@uha.fr

