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Track Infrastructure (rails, switches, Ballast,…) 

Signaling (signals, Automatic Train Control,…)

Electrical system (substations, catenary,…)

Bridges and Tunnels



Predictive Analysis of Railway Asset 
Regeneration

Complex prioritization 

Multiple criteria to consider 

Budget and capacity 

constraints

Improve safety

Reduced impact of accidents and 

delays

Customer satisfaction 

Prioritizing the regeneration of critical assets



. Proposal of a set of 
regeneration 
scenarios 

Methods
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Infrastructure data

Results of aging laws and 

survival analysis

Maintenance vs renewal 

costs 

Impacts on regularity

Related data (availability, 

etc.)

Inputs Methods Outputs 



Methods
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1. Prioritise what needs 

to be done using multi-

criteria optimisation

methods : CRITIC/TOPSIS

2. Generation

maintenance schedule

with AI Generative : GAN 

models
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3. Quantifying the performance of investments according to the  
selected criteria

2. Identification of investment valuation criteria

1. Establishment of an investment program to be evaluated

4.  Aggregate the performance of investments according to 
the  selected criteria

5. Prioritising investments according to decision-making needs

CRITIC/TOPSIS
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Asset Survival 
analyses

1. Establishment of an investment program to be evaluated
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Asset Survival 
analyses

1. Establishment of an investment program to be evaluated
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3. Quantifying the performance of investments 
according to the  selected criteria

2. Identification of investment valuation criteria



Predictive Analysis of Railway Asset 
Regeneration

CRITIC method Experts choices

4.  Aggregate the performance of investments according to 
the  selected criteria
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CRITIC method

4.  Aggregate the performance of investments 
according to the  selected criteria

Normalizati
on Data

Standard 
deviation 

Correlation 
Matrix 

Informatio
n quantity

Weights
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TOPSIS : Technique for Order Preference by Similarity 
to Ideal Solution

A- Maximum       Minimum       Minimum   Minimum Minimum

A+           Minimum       Maximum       Maximum   Maximum Maximum

A- : Negative ideal solution

A+ : ideal solution

5. Prioritizing investments according to decision-making needs
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Calculate Euclidian distance

to ideal and not ideal solution

Identify a solution that comes 

as close as possible to the to 

the ideal solution and as far 

away as possible from the 

negative ideal Impacts 

régularité

Rank solutions from best to 

worst according to distances 

from the ideal and the anti-

ideal

5. Prioritizing investments according to decision-making needs
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.

Insightful Planning for Interventions

Optimal Timing for Equipment 

Replacement

Proposal of a set of 
regeneration 
scenarios 
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Add constraints (budgets , capacity)

To explore Intelligence Artificielle 

Generative methods

,Constraint
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