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Three key considerations
 
• Walking and cycling Infrastructure network

• Walking and cycling demand 
estimation/projections

• Walking and cycling route and destination choice 
approaches and assumptions



Conceptual diagram of strategic pedestrian modeling 
framework

Kelly J. Clifton, Patrick A. Singleton, Christopher D. Muhs, Robert J. Schneider, Representing pedestrian activity in travel demand models: Framework and application, Journal of 
Transport Geography, Volume 52, 2016, Pages 111-122, ISSN 0966-6923, https://doi.org/10.1016/j.jtrangeo.2016.03.009. 

https://doi.org/10.1016/j.jtrangeo.2016.03.009


Pedestrian network representation



A Routable and 
Connected Walking 
Network



Walking route choice
We have developed new modelling techniques for 
pedestrian traffic assignment problem (pTAP)

▪ Equilibrium seeking with
▪ Stochastic vs. deterministic volume delay function
▪ Symmetric vs. asymmetric volume delay function

▪ Non-equilibrium seeking logit-based route choice (a.k.a. zero-shot 
route choice)



Bidirectional 
Pedestrian Volume 
Delay Function

Flow ratio matters.

Source: Data archive of studies about pedestrian dynamics 
https://ped.fz-juelich.de/da/doku.php 

https://ped.fz-juelich.de/da/doku.php
https://ped.fz-juelich.de/da/doku.php
https://ped.fz-juelich.de/da/doku.php


Application to City 
of Sydney Walking 
Network:
 
213,094 pedestrians 
1 hour morning peak

Static model



A network operations example
What if the sidewalks on a section of York Street are closed?
How would pedestrians re-route? What are the new pedestrian volumes?

Normal operations Sidewalk closure



t=1 min t=3 min t=5 min t=14 min

Dynamic simulation of 28,414 
walking trips during a 20-minute 
time window



Lilasathapornkit, T., Rey, D., Liu, W., Saberi, M. (2022) 
Traffic assignment problem for footpath networks with 
bidirectional links. Transportation Research Part C, 144, 
103905.
https://doi.org/10.1016/j.trc.2022.103905 

https://doi.org/10.1016/j.trc.2022.103905


Lilasathapornkit, T., Saberi, M. (2022) Dynamic 
pedestrian traffic assignment with link transmission 
model for bidirectional sidewalk networks. 
Transportation Research Part C, 145, 103930.
https://doi.org/10.1016/j.trc.2022.103930 

https://doi.org/10.1016/j.trc.2022.103930


Modelling 
cycling route 
choice



Modelling 
cycling route 
choice



Tanapon Lilasathapornkit, Debjit Bhowmick, Ben Beck, Hao 
Wu, Christopher Pettit, Kerry Nice, Sachith Seneviratne, 
Mohit Gupta, Hai L. Vu, Trisalyn Nelson, Meead Saberi, 
Cycling route choice preferences: A taste heterogeneity and 
exogenous segmentation analysis based on age, gender, 
Geller typology, and e-bike use, Transportation Research Part 
A: Policy and Practice, Volume 201, 2025, 104679, 
https://doi.org/10.1016/j.tra.2025.104679.

https://doi.org/10.1016/j.tra.2025.104679
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Smart phone-based RP 

survey
Collected from February to April 2019
Sample size: 1,250 walking trips



Going beyond 

travel distance

Slope, number of turns, number of 
crossings, vegetation (shade), POI, etc.



An overview of the input data:

a) Passively observed walking 
trajectories in Sydney with 
a zoomed-in view of 
Sydney CBD; 

b) Maximum gradient 
percentage at the link level;

c) Average Green View Index 
(GVI) at the link level; and 

d) Number of POIs at the link 
level.



Logit-based route choice model



Model outcomes 
and validation
Non-equilibrium zero-shot application of 
the estimated path size logit



Lilasathapornkit, T., Nourmohammadi, F., Saberi, M. 
(2025) Understanding Walking Route Choice 
Preferences and Pedestrian Network Flows: From 
Individual Trajectories to City-Scale Patterns Using 
Empirical Data from Sydney (Pre-Print)



Modelling 
pedestrian 
destination 
choice

Aggregate or disaggregate?
How to form the choice set?
How to estimate and validate?
How transferable the models are?



Are pedestrian demand models 
transferable? And to what extent?



Nourmohammadi, F., Rashidi, T.H., Saberi, M. (2025) 
Spatial transferability of pedestrian trip generation 
models. Transportation Research Part A, 199, 104618.
https://doi.org/10.1016/j.tra.2025.104618 

https://doi.org/10.1016/j.tra.2025.104618


Building an open 
& independent 
network of 
pedestrian count 
sensors across 
Sydney



UNSW Active Transport Sensor 
Network and Open Data 
Initiative



One last reading 
recommendation

Zhang, Q., Moeckel, R. & Clifton, K.J. MoPeD meets 
MITO: a hybrid modeling framework for pedestrian 
travel demand. Transportation 51, 1327–1347 
(2024). https://doi.org/10.1007/s11116-022-10365-
x 

https://doi.org/10.1007/s11116-022-10365-x
https://doi.org/10.1007/s11116-022-10365-x
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Get in touch

meead.saberi@unsw.edu.au
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