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Introduction



R O B U S T R A I L S

• Large interdisciplinary project

• DTU Management

• DTU Transport

• DTU Compute

• DTU Fotonik

• Industrial Partners

• Research Partners

Can we get the trains to run on time?

• Attract more passengers

• More robust systems

Founded by The Danish Council for Strategic Research

Robustness in Railway OperationS



OVERVIEW
by professor David Pisinger



Rolling Stock Scheduling



R O L L I N G  S TO C K  S C H E D U L I N G

• Fleet management

• Train composition

• Inventory

• Passenger demand

• Maintenance

• Parking

• Algorithmic support

The Basics



R E A C T I V E  R O B U S T N E S S

• Proactive robustness

• Resource slack

• Buffers

• Redundancy

• Reactive robustness

• Recoverability

• Ability to re-plan efficiently

• Holistic model



A N  E X A M P L E

Time-space diagram



A N  E X A M P L E  S O L U T I O N

Time-space diagram



D I S R U P T I O N  C A S E S



D I S R U P T I O N  C A S E S



C O N T R I B U T I O N

• Prototype

• Re-scheduling

• Benchmark

• Fast response

• Good quality

• Integrated approach

• Reactive Robustness



Train Speed Advisory System



T R A I N  S P E E D  P R O F I L E  C A LC U L AT I O N

• Possible actions

• Accelerate

• Cruise

• Break

• Coast

• Minimum time

• Buffer

• Energy consumption?

The basics



R E A C T I V E  R O B U S T N E S S

• Proactive

• Timetable planning

• Minimal time

• Buffer time

• Reactive

• In-cab recommendation

• Unforeseen events

• Avoiding potential problems



A N  E X A M P L E



A N  E X A M P L E

With a passagepoint



A LG O R I T H M  B E N C H M A R K S



C O N T R I B U T I O N

• Prototype

• Benchmarks

• Fast response

• Good quality

• Passage points

• Reactive Robustness



CONCLUSIONS
by professor David Pisinger
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