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Data acquisition without 

new sensors 
 

 

Turnkey solution for 

field experts  
 
 
 

Monitoring of overall 

equipements  
 

 Reduced implementation cost   Only one tool 

 

 

  Acceleration of technicien              

competence acquisition 
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MODAL 
Generic learning from complex data 



 
Modal: guarantee & interpretability 



 
Probabilistic guidelines (X random…) 



 
Axis 1: unsupervised setting 



 
Axis 2: performance assessment 



 
Axis 3: functional data 



 
Axis 4: applications motivating researches 



 
Software as an output 

https://massiccc.lille.inria.fr 



Alstom collaboration n°1 
Automated diagnosis for maintenance 



 
Detection & diagnosis of rail switch malfunctions 

Data 



 
Detection & diagnosis of rail switch malfunctions 

Locks 

1) Functional data are complex data 

2) Heterogeneity of malfunction types 



 
Model-based functional data 

• Interpretability 

• No feature extraction 

• Model selection 

 

 



 
Model-based prediction of malfunction types 

Learning 

1) Probabilistic modeling of curves for guarantees 

Detect 

5 sub-types 

of friction! 

2) Unsupervised classification intra-malfunctions 



 
Model-based prediction of malfunction types 

Results 

1) Diagnosis ability with risk assessment 

2) More knowledge on malfunctions (sub-types) 

To be compared to 80.7% obtained with 
expert manual feature extraction… 



 
From diagnosis to prognosis… 

Detect more refined 
malfunctions types  

Use any usual pronostic 
method (comparison…) 

Result is high flexible and 
interpretable pronostic 



Alstom collaboration n°2 
Free text maintenance database 



 
Free text maintenance database 
• Data: 88,190 maintenance notes 

• Aim: group similar maintenance events 

• Lock: free text 

• Key: synonyms (Alstom) + co-clustering (MODAL) 



 
 
Synonyms dictionary (Alstom) 
  



 
 
Transform word dataset into binary dataset 

 



 
Co-clustering (MODAL) 

Blockcluster 

software 



 
Cluster maintenance events and synomyms 

Cluster of 
maintenance events 

Cluster of synonyms 
for interpretability 

% presence / absence 



Conclusion 



 
MODAL 
• Generic learning for complex data 

• Related software: https://massiccc.lille.inria.fr 

• Multiple applications, including maintenance 

• Complex data in maintenance  



 
DiagRAMS 
• Partnership with MODAL 

• Partnership with industry 

• Best of both worlds… 
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