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The challenge for ProRail (NL)

Amsterdam stations: victims of their own success

* Densification around each station
* Development of the network
* Intermodal HUBS

MOBILITY GROWTH TOWARDS 2030: +40%

» Significant passenger growth expected at five stations

The risks that need to be managed include:
* Passengers waiting in the Danger Zone as no other space is available
* Long lines before exits, especially when 2 trains arrive simultaneously
« Trips and falls on the stairs/escalators as a result of crowding 6
* Longer berthing times leading to unstable train service



NS (Dutch Railways) about clever solutions:
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2 Data and digitél-_",applications play an important
role in-making stations'smaiit
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What to do?
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Smooth Transit (1<)
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Combining our domain knowledge, data science and service
design to create effective crowd management solutions
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..» Keeping people flowing

<57 Across cities, stations, airports
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Integrating lIoT, ML and DA in living models that continuously
learn and upgrade themselves
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Connecting the rail ecosystem

Sensors & Trackers

Digital twin

Assets of assets

Analytics:
Artificial Intelligence, machine

Actuators | : : :
learning, data analytics, security
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Using multiple data sources —including speed, dwell times and size of trains —to
generate insights, moving from reactive to proactive control measures




Maintain stability and reliability
<5 Avoid the ‘bunching effect’

‘Bunching Effect’
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Measure 2: Measure 3:
Control number of passengers Control elevators and
coming into station wayfinding

Measure 1:

Delay downstream vehicles




Station Twin
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Asset Twin
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Process Twin

Physical
Flows

\ o

Actuator

13 mei 2019

(o)

Sensor

=>

0110
0001°
01101

Data

Digital
Flows
A o—o g
4 ]
il
Analytics

Royal HaskoningDHV



System Twin
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Digital twins = * \ A \
Cannectiyity + Com_r_nfnicat’ion +/Collaboration
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SYSTEM PERFORMANCE i LEARNING APPLICATION
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RAIL MODEL
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Controlling the operational and passenger effects on the rail network



Smooth Transit
neeyeliability.and safety ofi(urban) rail tEansport - |
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By combining people flow measurements and rail asset simulation models, we
can predict accurate traffic and passenger conditions to define control measures
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