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UK Rail Background  
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Service Punctuality - PPM 

Source: Network Rail Website 

Arrivals at terminating station within 5 minutes for commuter services 
and within 10 minutes for long distance services. 
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Root Causes of Service Delays 

Source: Network Rail 
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Special Cause (well understood) 
Low-frequency, high-impact events which are inherently 
unpredictable and are typically assignable within the system to 
a root cause  
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Root Causes of Service Delays 

Source: Network Rail 
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Common Cause 
High-frequency, low-impact events that are typically 
unassigned within the system to a root cause.  
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Service Performance 

Source: Network Rail 

Early PPM Success PPM Failed 
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Service Performance 

Source: Network Rail 

Early PPM Success PPM Failed 

PPM is Highly Sensitive to 
Common Cause Events 
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Aims & Objectives 

To obtain higher fidelity measurements of the actual 
railway system capacity using: 
•  Infrastructure based measurement systems 
•  Train Borne measurement systems 

These measurements will improve our understanding of 
common cause incidents and quantify their impact on 
performance. 
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Measurement Systems 
Infrastructure Based 
•  TRUST (Train Running System on TOPS (Total Operations Processing System)) 
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Measurement Systems 
Infrastructure Based 
•  CCF (Control Centre of the Future) 
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Measurement Systems 
Train Based 
•  OTMR (On Train Measurement Recorder) 
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Measurement Systems 
Train Based 
•  GPS (Global Position System) 
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Case Study 
Northern Rail Tracking System Through the 
analysis of OTMR and GPS data 
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OTMR Data Processing 
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GPS Data Processing 
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GPS Data Processing 
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Observed Running Times 
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Conclusion 

Challenges in aligning Infrastructure and Train Borne 
Measurement Data 
To deliver a rapid whole system analysis, we need to improve  
•  Data acquisition processes 
•  Precision of GPS 
•  Data format consistency 
•  Availabilities of OTMR data 
•  Labour intensive 
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Future Work 

Opportunities exist to integrate all the available data 
layers, 

•  Signalling System State 
•  Weather Conditions 
•  Train Loading 
•  Level of Platform Crowding 
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Questions 


