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Introduction



Motivation

Research Question:
How can passenger crowding effects can be accurately represented in MATSIm?

Source: Marcus Schlaf



Crowding Effects (cats and Hart, 2016)

Somakala Subbaraman | Modelling Public Transport Crowding Effects in MATSIim



Transport Models: State of the Art

&
®-®

Macroscopic Static Models: Agent-Based Models:
e.g. VISUM e.g. BusMezzo, MATSim
Aggregated load distribution, fixed PT Dynamic rerouting, consideration of waiting
schedules times
Limited sensitivity to crowding effects Higher sensitivity to crowding effects
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Methodology



Overview of MATSIm

Crowding effects Crowding effects
are experienced are penalised

A v

replanning

Plans with high
crowding are
eliminated

Source: Horni et al., 2016
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Crowding Effects in MATSIm
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Analytical Set-up



Denied Boarding and Demand-Supply TI.ITI
Queuing Phenomena Variations

Toy Network

maxF=1to0 15
boardingTime =0 s/ pax

alightingTime =0 s/pax

Tkm L2: Large Bus
Capacity: 500
Headway: 5 min

F 3
A J

End Plans

Start Plans
100 to 5000
agents in 20 min

L1: Small Bus
Capacity: 50
Headway: 5 min
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Demand-Supply TI.ITI

Travel Discomfort

Variations
Toy Network
maxF =1
boardingTime =0 s/ pax
alightingTime =0 s/pax
Tkm L2: Large Bus

F 3
A J

Capacity: 500
Headway: 5 min

End Plans

Start Plans
100 to 5000
agents in 20 min

L1: Small Bus
Capacity: 50
Headway: 5 min
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Denied Boarding and

Travel Discomfort Queuing Phenomena

Toy Network

maxF =1
boardingTime =0 or 2 s/ pax
alightingTime =0 or 2 s/pax

PT Line Info
Headway: 1 min
Capacity: 10000 pax

Tkm
—

End Plans:
At last stop

Start Plans:
500 agents at each stop
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Output Parameters

Journey Time
A

Total Waiting Time
A

r 1
Trip Parameters Waiting Time After
Denied Boarding
Start Plan ~ Waiting for PT Board Veh2 Alight Veh2  End Plan
| | | | | | »
I I | | [ I —>
Veh1 Arr Veh2 Arr Simulation

- Number / Frequency of Denied Boarding

Service Failures
- Number / Frequency of Uncompleted Trips

Route Choice

Ratio of passengers in competing routes

Bus Trajectories - Space-time trajectories of buses
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Results



Denied Boarding and Demand-Supply
Queuing Phenomena Variations

Increasing maxF
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Denied Boarding and
Queuing Phenomena

Increasing Demand
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Travel Discomfort .
Variations

Denied Boarding & Waiting Times

Demand-Supply TI.ITI
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Demand-Supply

Travel Discomfort .
Variations

Queuing Phenomena
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i Denied Boarding and

Space-Time Trajectories

Times = 0 s/ pax Times = 2 s / pax
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Denied Boarding and

Travel Discomfort Queuing Phenomena

Vehicle Loading Pattern
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Final Occupancy at End Stop
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Conclusion



Summary of Results

Somakala Subbaraman | Modelling Public Transport Crowding Effects in MATSIim



Outlook

- Agent Based Modelling suitable for crowding effects
- Examination of choice set necessary
- Sensitivity to parameters (e.g. maxF, demand)

- Future work: Real world case studies
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Thank you! Any Questions?
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