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Scope: AI supported Traffic Management in Railways

CONTEXT

• Traffic density on the European rail networks is constantly increasing. 

• The complexity of rail traffic management in operations is increasing 
(e.g. more traffic, more maintenance). 

• Operators monitor, control and secure train traffic on remotely controlled operating 
points from the operations center (4 in CH, 8 in DE).

ISSUE / PROBLEM FORMULATION

• Railway operations is disturbed by unexpected events 
(e.g. delays, infrastructure defects, weather impacts or short-term maintenance).

• Operators currently decide on how to manage such disturbances (e.g. delay) or 
other events. They already use a computerized dispatching system that is based 
on manually defined decisions.

VISION

• An AI assistant can support the human dispatcher in analyzing the real-time state 
of all the trains and tracks in the dispatcher’s area and derive possible dispatching 
options in case of deviations from the pre-planned schedule.

• The vision goes from AI supported to fully automated decision making system.

Future  

Today

http://www.enershare.eu/


ai4realnet.eu

Approach in Detail: Prototyping potential future AI 
supported decision making with two use cases

• Human Operators most likely will benefit in the future from novel AI based support systems

• We combine our requirements in the case of disturbances, „Human in the loop“ approaches
and state of the art simulation environment to prototype and experiment future traffic
management systems

• Flatland is a open source simplifed railway simulation tool to develop and compare
algorithms in the field of automated dispatching

Prototype & Experiment

Human Dispatcher
Emulation / Simulation
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Use Cases Overview
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Use Case 1 – Fully automated
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Use Case 2 – Assistant AI
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Scenarios to explore and learn about the use cases
during operations

No. Scenario name Scenario description Triggering event

1
Reactive

Re-Scheduling 

The reactive re-scheduling by the human-

AI team once a deviation or disturbance 

has already occurred.

An emerging disruption or 

deviation occurring 

(e.g. blocked track, malfunction 

train)

3
Proactive re-

scheduling 

Proactive re-scheduling by the human-AI 

team upon detection of weak signals.

Detection of precursors or weak 

signals indicating a probability 

of larger disruptions and 

deviation in the future
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Scenarios to explore and learn about co-learning

No. Scenario name Scenario description Triggering event

2

Co-learning for 

reactive re-

scheduling

The co-learning process initialized by the 

reactive re-scheduling by the human-AI 

team once a deviation or disturbance has 

already occurred.

Human and AI action and 

interaction during the re-

scheduling process occurring 

after a disruption or deviation.

4

Co-learning for 

proactive re-

scheduling

Co-learning process initialized by the 

proactive re-scheduling

By the human-AI team

Human and AI agent action and 

interaction during the detection 

and rescheduling phases.
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Fully fledged use cases with further information

• Stakeholders, their assets and value: Railway 
network operators, network supervisors, Railway 
Undertaking Operation Manager

• KPI about human and system performance, like 
assistant relevance, punctuality, acceptance, trust, 
comprehensibility

• Standardization opportunities and requirements

• Societal Concerns, like transparency & 
accountability, safety & security, employment & 
skill shift
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