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SMO SW: Who We Are & Our Portfolio

Train Planning Mobility-as- Public Transport Demand-Responsive Inventory, Reser-
System (TPS) a-Service (MaaS) Ticketing Transport (DRT) vation & Ticketing
e.g. DB InfraGO, e.g. Renfe, e.g. Baden- e.g. lle-de-France, e.g. Brightline,
Germany Spain Wirttemberg, Germany France United States

* Use of TPS.trackworks for « Countrywide platform, » Check-in/Be-out (CiBo) * DRT meets the challenges + Software-as-a-Service
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planning the maintenance
of the rail network (8,000+
users)

Further solutions include
timetable construction, live
dispatching & optimization

allowing users to plan,
book and pay for trips in
a single application

* Integrates different trans-
port modes for seamless
door-to-door traveling
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ticketing system for public
transport

Enables passengers to
travel seamlessly
throughout the state without
needing any knowledge of
tariffs

of the first and last mile by
offering passengers
additional mobility options

Service extends existing
regional public transport
offer

S3 Passenger

Enabling Brightline to
optimally allocate seats
and maximize utilization,
resulting in increased
capacity and revenues
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Siemens & Al: Overview of Initiatives
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Al for Freight: ETA Prediction - HETA

« HETA-Project is part of EU-Rail FP5
« Shifting Road to Rail

» Development of an Al-System to make accurate
ETA predictions for freight transportation

* Integration of various data sources including
TAF/TSI for model training

« Uses a mixture of machine learning and deep
learning techniques

» Lean and agile development process
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Al for Freight: ETA Prediction - Refresher

forecast point

origin g

PS
message sent A,

16:35 03:09
= 189 minutes

with forecated time Forecasted time:

Real arrival time:
19:44

Timetable time:
Calculation can be done only after the arrival to the forecast point 19:30

Absolut error: 19 min Relative error: 10% (0,1)

Real Arrival Time Absolut difference (19)
- /
Forecasted Time Travel Time (189)

Absolut error

difference
-00:19

Accuracy: 90% (0.9)

1

Relative Error
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Source: TAP and TAF TSI Sector Handbook P. 168
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Al for Freight: ETA Prediction — Data Quality
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® Train Flow Visualization (Sankey Diagram)

@ Train ID: 113130991

@ Section ID: 115782880

@ Section ID: 115782881
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Bl @ Detail ID: 402405632
B @ Detail ID: 402405627
Bl @ Detail ID: 402405631
Bl @ Detail ID: 402405633
Bl @ Detail ID: 402405629
Bl ® Detail ID: 402405646
B @ Detail ID: 402405630
Bl @ Detail ID: 402405638
B @ Detail ID: 402405636
Bl @ Detail ID: 402405628
Bl @ Detail ID: 402405637
Bl @ Detail ID: 402405648
Bl @ Detail ID: 402405651

@ Section ID: 115836587

@ Section ID: 115800693

@ Detail ID: 402405626 Il
@ Detail ID- 402405634 [l
@ Detail ID: 402405635 Il
@ Detail ID: 402405639 Il
@ Detail ID: 402405640 Il
@ Detail ID: 402405641 I
@ Detail ID- 402405642
@ Detail ID: 402405643
@ Detail ID: 402405644 I
@ Detail ID: 402405645 Il
@ Detail ID: 402405647 I

) Delay Cause ID: 158753383
) Delay Cause ID: 158551368
) Delay Cause ID: 158753389
) Delay Cause ID: 158753381
) Deiay Cause ID: 158753380
) Delay Cause ID: 160265577
) Delay Cause ID: 158753379
) Delay Cause ID: 158663619
) Delay Cause ID: 158753391
& Delay Cause ID: 158753371
" Delay Cause ID: 158753390

@ Detail ID: 402405649 Il
@ Detail ID: 402405650 [
@ Detail ID: 402405652 Il

 Delay Cause ID- 158713663
@ Delay Cause ID: 160265579
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Al for Freight: ETA Prediction — Data Integration

Train Paths Most Common Origin Stations

Most Common Destination Stations
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Al for Freight: ETA Prediction — Complexity of Freight Data

Threshald Range (in minutes) | Delay Severity Categorized

Regular

Might
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Al for Freight: ETA Prediction — Comparison of Al Models

lelative Performance (Best = 100%)

MLP (DL} - 100.0%

LightGBM 92.5%

CatBoost 90.2%

XGBoast B8.1%

RandomForest B6.0%
Linear Regression 84.1%

HGBR 80.4%

Transformer (DL} 75.5%
Bayesian Ridge 69.8%
ElasticNet 67.3%

KNN 62.7%

TabMet {DL)

ETR

40 &0
Performance vs Best Model (%)
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Closing & Contact

« Thank you for your time

» For further questions and inquiries:
« Lars.Deiterding@Hacon.de

« Nikolai.Junker@Hacon.de
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