
        
   

 

 
 

Master subject: Inference from imprecise observations in biomedical monitoring 
 
Master Advisors: 

• Sofiane Boudaoud, PU 
Biomechanics and Bioengineering Laboratory, UMR CNRS-UTC 7338 
+33 (0)3 44 23 79 29, sofiane.boudaoud@utc.fr  

• Sébastien Destercke, CR CNRS 
Heudiasyc laboratory, UMR CNRS-UTC 7253 
+33 (0)3 44 23 79 85, sebastien.destercke@utc.fr 

 
Supervising team members: Dan Istrate, Imad Rida, Jérémy Laforêt, BMBI lab. 
 
Context of the study: 
 
Biomedical data has to be reliable in order to help efficiently the clinician for a better medical knowledge 
and diagnosis. Unfortunately, collecting biomedical data, through ambulatory sensor network such high-
density surface electromyography (HD-sEMG) (Carriou et al. 2016) or multimodal cardiac recordings 
(Tlija et al. 2019, 2020), is an especially difficult task, and where those obtained measurements are 
often uncertain (due, e.g., to measurement noise or condition, to natural variability,…) when they are 
not missing. A refined modelling of this uncertainty may then allow to provide more reliable and robust 
inferences in various reasoning tasks, such as problem inversion, surrogate models construction or 
learning from examples.  
 
In an on-going effort to establish enduring collaborations around the topics of artificial intelligence, 
machine learning and uncertainty treatment, the BMBI and Heudiasyc laboratory wish to explore how 
recent uncertainty theories and learning methods can help in resolving various SoS biomedical inference 
problems. The BMBI laboratory has indeed extensive expertise on biomedical signal processing and 
modelling related to electrophysiological systems (neuromuscular and cardiac) and how to extract 
relevant medical information for clinical monitoring and diagnosis, while Heudiasyc laboratory is known 
for its contributions in uncertainty theories (belief functions, imprecise probabilities) enriching 
probabilities to better deal with severe uncertainties.  
 
The study and development performed during this master will aim at solving the following issue: 

• How to deal with the inverse problem (that aims at estimating a neuromuscular model 
parameters from measurements) when measurements are represented by noisy HD-sEMG 
signals with possible outliers for ageing monitoring?  

 
Master description: 
 
The master candidate will be set in the BMBI laboratory, and will be part of on-going project led by the 
laboratory. The candidate main agenda will be to develop learning/inference methods in the presence 
of imprecise and missing observations, and apply them to biomedical challenges. In particular: 
 

• How to deal with outlier measurements and data in the learning or inversion process? While such 
problems are typically dealt with in robust statistics by using particular loss functions, recent works 
within the LABEX (Shinde et al., 2021) indicate that adopting a set-based, information fusion 
approach to the problem may actually provide quite interesting results. The candidate could 
explore further how this approach can be applied to the envisioned inference problems, and 
possibly link it to fundamental artificial intelligence domains such as version space learning or  

 
 



        
   

 

representation learning (Rida et al., 2020). In particular, such methods could be used as a next 
step of the work of I. Douania (currently finishing a LABEX-HdF PhD program) in order to perform  
a personalized identification of muscles parameters from a recent SoS multiphysics and multiscale 
neuromuscular model (Carriou et al., 2016)(Carriou et al., 2018) for muscle ageing and sarcopenia 
(acute ageing state) monitoring.  

 
 
Candidate’s profile: 
 
The candidate will have good skills in signal processing/computer science/machine learning and an 
experience in biomedical applications. The candidate will an interest in robust approaches and the 
treatment of missing or imprecise observations.  
 
Documents required to apply:  
Send to sebastien.destercke@utc.fr and sofiane.boudaoud@utc.fr  

- Curriculum vitae 
- Motivation letter 
- At least two references and/or recommendation letters 
- A statement of research experience and interests 

 
Location: 
Laboratory BMBI UMR CNRS-UTC 7338 
Université de Technologie de Compiègne (UTC) 
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