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Introduction

●A framework that consists of several processes that allow users 
to generate on-demand household level characteristics for any 
county/city/town across the USA, Japan, Europe and the UK.

●This method demonstrates how jurisdictional barriers to data 
acquisition, wrangling and implementation from various 
countries can be overcome.

●We demonstrate SynPop in a mobility use case showing how 
realistic trips can be generated for various insights such as, CO2 
estimation, traffic demand and more.
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Purpose
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Synthetic Population Generator

• The Synthetic Population Generator creates realistic synthetic 
populations for the UK, USA, Japan and Europe

• Utilises SPC (Synthetic Population Catalyst) backend for UK 
cities, builds populations based on US census for USA, Eurostat 
dataset for European cities and Japanese census for Japan.

• Generates and visualises synthetic populations and integrates 
with GPT locations to produce synthetic ODs and transport 
simulation.

• Creates agent-based simulations of synthetic ODs to produce 
trips reflective of real-world trips from households to places 
of interest (POI) and simulates these trips using a SUMO 
simulation.
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Demo
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Methodology (I)
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Methodology (II)
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Synthetic Population Generated

Fig 3. Comparing Synthetic Populations for two different cities 
in Finland, Helsinki (A) and Lappi (B).

(B) (A)Household Density (green and blue)

Age + Gender Distribution

(B)

(A)

* Example population generated for two cities in Finland.
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Simulation feature (if time permits)
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Simulation pipeline

OSM Street 
Network 

Downloader
City Name City.osm

Convert OSM to 
SUMO network 

City_street_network.net.xml
Get all connected edges + 

create routes from household 
lat, lng to a Place of Interest 
(POI) using Dijkstra shortest 

path algorithm

Population.c
sv

SynPop

Simulates the trips of the vehicles based on 
vehicle speed, traffic rules, insertion time etc.

GPT 
Locations.csv

Destination

Origin

Trips.pickle
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Simulation results (I)

Vehicle trip

Road network
Destination

Origin

* ODs plotted showing where trips start and end in IoW.
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Simulation results (II)
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Conclusion

● SynPop utilises Iterative Proportional Fitting to adjust 
aggregated empirical statistics on populations from various 
sources such as the UK, US census, Japanese health and 
Eurostat.

● SynPop allows users to generate mobility simulations for any 
location in the aforementioned geographies. 

●The method prioritises privacy through the use of aggregate 
data and probabilistic modelling techniques while being based 
on empirical ground-truths.

●This method is only an approximation given laws such as the 
General Data Protection Regulation (GDPR).
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