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Background

* Rapidly increasing public transport travel demand due to

population explosion

* London has suffered a 70% increase in public transport patronage over the last 20 years
* Sydney train network has reached 377.1 M patronage in 2019, 17.7% increase since 2013

* Understanding passenger flow in the train network is significant

* Situation awareness
* Response to service disruptions
* Transport planning

“Dynamic Train Demand Estimation and Passenger Assignment”, Yuming Ou, Adriana-Simona Mihaita, Fang Chen, ITSC2020



Research Problem

* Our research problem is to estimate passenger flow in the train
network

* It can be divided into two sub-problems
* Estimate time-dependent Origin Destination (OD) matrix
* Where are the passengers from?
* Where are the passengers to?
e When?
e Passenger assignment — assign passengers to specific trains
* What are the paths that the passengers travel from origins to destinations?
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Network layout data

Train stations
Connections between stations

Station platforms

Data

Timetable data

Departure times
Arrival times

Stations
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Station Patronage data

Number of passengers tapping-on

Number of passengers tapping-off



Challenges

Patronage data is aggregated for every 15-minute time interval

It is unknown which tap-on and which tap-off belong to a same passenger

It is unknown which train a specific passenger boarded once he/she entered a station

In-station transfer: passengers could take various transfer options from a same origin to a same
destination
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Method to Estimate Time-Dependent OD Matrix
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Initial OD Matrix Estimation

Patronage data (every 15 minutes)
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OD Matrix Calibration

Initial OD matrix

!

Routing
(use timetable and consider waiting and transfer times)
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Passenger Ass
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Case Study

Sydney train network in metropolitan region

* 175 train stations
* 506 platforms
* 2.9 million time-dependent OD pairs need to be estimated
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Results: Time-Dependent OD Matrixes

OD matrix heat maps for 11 selected stations
* 3 major stations in CBD (Central, Town Hall, Wynyard)

* 8interchange stations outside CBD (Redfern, Strathfield, Parramatta, Liverpool, Chatswood, Epping, Bondi Junction, Wolli Creek)

Observations

* More passengers are travelling to the 3 CBD stations in the morning peak hours

* More passengers are travelling from the 3 CBD stations in the afternoon peak hours
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Alight train to station exit
board train from station entry

transfer from other platforms

Results:
Passenger Assignment

transfer to other platforms
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* In morning peak hours:
* Large number of passengers alighting trains and exiting station
* Large number of passengers transferring from platform 5
* Large number of passengers transferring to platform 3
* In afternoon peak hours:
* Large number of passengers entering station and boarding trains
* Large number of passengers transferring from platform 2
* Large number of passengers transferring to platform 4
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Conclusion

Main contributions of this work
* A method for estimating time-dependent OD matrix consisting of two steps:
* Initial OD matrix generation
e OD matrix calibration

* A method for passenger assignment which can quantify passenger flow at platform
level of granularity

* A case study on Sydney train network
e 175 train stations and 506 platforms
e 2.9 million time-dependent OD pairs generated
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Thank you!
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