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35 years … in the field of digitalization of transport that is a long time 
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With HAFAS 

digitalization  

of rail started  

TPS  
First microscopic 

network model with 

timetable planning  

and simulation 

HAFAS 
Extended to  

first multimodal 

journey planer  

Mid 90s  
Freight comes into the 

game (KV Connection 

search, siding search, 

shunting management, …) 

Apps, Apps, Apps 
Push Notifications, Tickets, … 

2006  

Train Monitor   
is the first 

monitoring system 

for national and 

international train 

services – since 

then in operation 

European and multi-modal 

integration TPS Integrator, 

Merits, EVA+  

HAFAS  
business  

products  

(Heatmaps, HIM, …) 

2015 

The MIT honors 

HaCon for its 

smart solutions  

TPS Online 
allows improved TMS 

decisions based on 

real time simulations 

2019 
Real-time system  

for ETA predictions 

1984  
Foundation of Hannover 

Consultants HaCon  

MaaS 
enabled 

by HAFAS 
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Combined Power of HaCon for mobility 

Business 

Products 

… also in the logistic sector … 

Customer 

Applications 

Data Analytics 

Monitoring 

Execution 

Planning 
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From data to business impact 

Data 
Make the most of your data 

 Timetables and capacities 

 Incident and delay information 

 Real-time data from operations 

 Health status information of assets 

 Associated systems (e.g. staff) 

Insights 

Understand and predict 

 Possibilities for capacity optimization 

 Effect of measures on selected KPIs 

 Quality of Hubs for intermodal transports 

 Events and their effects on transportation 

 Incidents and how the logistics chain  

is affected 

Better Service 

 Deploy effective incident  

response measures in time 

 Reduce bottlenecks and under-utilization 

 Improve hub-processes for services 

 React in real-time and improve quality 

 Help the railway-system to become more 

reliable 

Improve operations 

Analytics 

 Data fusion from relevant sources 

 Geospatial Deep Learning 

 Artificial Intelligence  

 Transfer Learning  

 Extreme Gradient Boosting 

Elaborate and evaluate data 
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Rail operations as part of the supply chains … 

Strategy – Operational excellence of transport services 
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Close the gap between planning and real-time optimisation 

6 

TPS spin-off provides a controlled  

online timetable process 

 
 Import of offline timetable from planning systems 

 Regular updates possible 

 Editing of the online timetable 

 Indication of real-time information and forecast  

as basis of the online timetable 

 Delay can be measured against  

on Online or Offline timetable 

 ETA is a side product  

 Extension in S2R  (Integration layer, …) 

Conflict 

resolution 

Decision 

Conflict 

detection 

Runtime 

calculation 

Forecast 

Forecast 

Offline 

Plan 

Train 

Positions 

Initial Plan Reference 

 Precise dynamic runtime calculation engine 

 Based on detailed traction and infrastructure 

characteristics 

 Automated retiming after changes  

of relevant data occur 

 Full modelling od control and safety 

technology 

 Calculation of detailed track occupation 

forecast base on UIC 406 for free-floating 

conflict detection 

 Train/train dependencies, e.g. turn arounds 

are taken into account 

 Delay propagation on single track and by 

headway conflicts are taken into account 
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Rail freight is international 

 European wide online Traffic Management Solutions (TMS) 

is recommendable but implementation will take time … 

 Connect appropriate national TMS if available … 

 Handle international rail services, even if one of the 

countries has not appropriate  (national) online TMS 

 … 

Intermediate solution required 

Integration and validation platform 

National TMS      international trains 



8 | © 2019 HaCon Ingenieurgesellschaft mbH | 

From Train monitoring to ETA 

New ETA Management Platform based on 

standard product HAFAS SmartVMS 

 All trains – national and international – in one system 

 All kind of data sources  

 Simplified IM data via TIS 

 GPS data  

 Detailed direct IM data 

 Manual entries 

 Special functions dedicated for the needs  

of the operations control centers and dispatchers 

 Control Center view, Map and trains views,  

Arrival boards, Messaging functions, Archives 

 Highly reliable for the usage as productive system 
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From Train monitoring to ETA 

 Additional functions developed, tested and improved within  

the ELETA project; integrating trains from various intermodal operators, 

own and other different ETA calculations and calculating/comparing their 

accuracy 

 Evaluation of the ETA accuracy to understand different  

approaches and methodologies 

 Analysis of the development of the ETA accuracy  

over the time the train is running 

New ETA Management Platform based on 

standard product HAFAS SmartVMS 

The system itself is ready for productive use based on the initial  

proposal – customizing and connection to existing systems is possible 
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Understanding the ETA quality 

Dispatcher and other operational staff of  

Different points of view and respective needs 

 Infrastructure Manager 

 Railway Undertaking 

 Shunting Operator 

 Terminal Manager 

 Intermodal Operator 

 Last mile trucking companies 

 LSP 

 Forwarder 

 Authorities 

 Scientists 
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Special Analysis Graphs developed for ELETA  

Flexible evaluation 

possibilities 

Online functions for dispatcher 

Analysis functions for planers  

and (IT) developers 

Accuracy development 

Deduction of specific  

focus points 

Accuracy comparison 

… 

Deviation of ETA  

versus ATA in minutes 

Relative to remaining  

run time or absolute 

ETA this train from different providers 

including accuracy indication (past)  

and input data quality 

Median or average 

Percentage of ETA predictions reaching 

a defined deviation range 
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Special Analysis Graphs developed for ELETA  

Flexible evaluation and display possibilities 

 Online functions  

for dispatcher 

 Accuracy 

development 

 Deduction of specific 

focus points 

 Accuracy 

comparison 

 … 
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Special Analysis Graphs developed for ELETA  

Flexible evaluation and display possibilities 

 Online functions  

for dispatcher 

 Accuracy 

development 

 Deduction of specific 

focus points 

 Accuracy 

comparison 

 … 
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Special Analysis Graphs developed for ELETA  

Flexible evaluation and display possibilities 

 Online functions  

for dispatcher 

 Accuracy 

development 

 Deduction of specific 

focus points 

 Accuracy 

comparison 

 … 
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Special Analysis Graphs developed for ELETA  

Flexible evaluation and display possibilities 

 Online functions  

for dispatcher 

 Filter and sorting 

functions to focus   

on trains which 

require attention 

 Accuracy display 

 Accuracy 

comparison 
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Special Analysis Graphs developed for ELETA  

 Analysis functions 

for planers and  

(IT) developers 

 Accuracy  

development 

 Deduction of  

specific focus points 

 Accuracy  

comparison 
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Special Analysis Graphs developed for ELETA  

Flexible evaluation and display possibilities 

 Analysis functions  

for planers and (IT) 

developers 

 Accuracy 

development and 

comparison between 

providers 

 Deduction of specific 

focus points 
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Special Analysis Graphs developed for ELETA  

Flexible evaluation and display possibilities 

 Analysis functions  

for planers and (IT) 

developers 

 Accuracy 

development and 

comparison between 

providers 

 Deduction of specific 

focus points 

Last point in the train run at which the median of the deviation  

of the ETA prediction of HaCon is higher than 60 minutes.  

Last point in the train run at which the median of the deviation  

of the ETA prediction of the IMs is higher than 60 minutes.  

Indication of  120 minutes before 

actual arrival time ATA 
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Special Analysis Graphs developed for ELETA  

Flexible evaluation and display possibilities 

 Analysis functions  

for planers and (IT) 

developers 

 Accuracy 

development and 

comparison between 

this journey and the 

median (or average)   

for a selected period 
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HAFAS SmartVMS 

 Performance figures and data volumes designed  

for large scale productive usage 

 Wide scope of basic functions for various different user profiles 

 Easy adaptable to specific user needs and preferences, 

just by online own configurations 

 Complete product - integrating control centers  

as well as drivers (interaction via SmartVMS App) 

 Basic SmartVMS App used in a pilot for a large terminal operator 

to inform truck drivers via push notification about the ETA of their 

loading unit 

 … 

The basic system 
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Map view 



22 | © 2019 HaCon Ingenieurgesellschaft mbH | 

Detailed train run in the archive 

22 
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Detailed train run in the archive 

23 
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Detailed train run in the archive 
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Detailed train run in the archive 

25 
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ELETA is just one step in our strategy, as: 

 Operational excellence is very important for all actors 

 Resource and asset optimisation is key 

 Better integration in supply chains is needed 

 Reliability a must - to gain back trust  

 ETA gets even more important in the broader context  

of digital twins and automation… 

 

Lessons “confirmed”: 

 Further direct data sources needed to limit inefficiencies 

due to incomplete (processed) data from intermediate 

systems 

 Whole system has to be taken into account, and the 

proper combination of various components and data 

sources is vital 

 

 

… ETA is just at the beginning …  

 
    

ETA is key for the future  

   and we will further invest in it! 
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Germany 

 

Tel.: +49 511 3 36 99-132 
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Thank you for  

your attention! 


