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Introduction

Activity-based models, such as MATsim (Horni et al., 2016), rely on synthetic populations
that reflect the real-world population’s demographic, spatial, and temporal characteristics.
Among the key steps of population generation, location assignment plays a critical role in
determining the realism of travel patterns and in generating realistic agent activity chains
within activity-based transport models.
This study presents a comprehensive and multistep methodology for optimizing location as-
signment for the demand generation for the MATSim model of a regional city in Australia.
While the previous studies have used gravity-based approaches for all activities, this study
distinguishes between mandatory (work, education) and secondary (shopping, recreation)
activities, acknowledging their unique behavioral patterns. By addressing both manda-
tory and secondary activity locations with distinct strategies, the framework enhances the
spatial and behavioral realism of synthetic demand, contributing to more accurate and
meaningful transport simulations.

Methodology

The methodology builds on the existing demand generation workflow by Both et al. (2021),
which involves generating agents with demographic attributes, assigning them activity
chains (Wang et al., 2021). The case study used is Greater Bendigo, a regional city in
Australia. The activity chains used are aligned with the Victorian Integrated Survey of
Travel and Activity (VISTA)1 data, ensuring consistency with observed travel behavior.
The location assignment process begins with generating home locations and allocating work
and education locations as mandatory activities. Secondary activities are then inserted into
the itinerary using a dynamic, gravity-based model. Figure 1 outlines the study’s detailed
methodology.
Mandatory activities are allocated using dedicated algorithms. Work locations are assigned
using adjusted probabilities derived from journey-to-work (JTW)2 data. This includes a
combination of local (SA1)3, global (SA3), and distance-based movement patterns. For
each worker, the final assignment probability is a weighted function of these three travel
patterns. This empirical weighting scheme ensures spatial diversity while maintaining
alignments with the observed patterns (Agriesti et al., 2022; Casati et al., 2015). Adjust-
ments ensure that underutilized locations are prioritized while reflecting overall movement
trends.

1VISTA is an ongoing survey of household travel activity in Victoria, where all members of surveyed
households are asked to complete a travel diary for a single specified day. https://public.tableau.com/
app/profile/vista/vizzes/#!/

2https://www.abs.gov.au/articles/australias-journey-work
3Statistical Areas (SA) are sub-State regions classified under the Australian Statistical Geography

Standard (ASGS), ranging from SA1 (smallest) to SA4 (largest).
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Education location assignment balances proximity and school capacity constraints. Pri-
mary students are deterministically assigned to their nearest available school. A proba-
bilistic model is used for secondary and tertiary students, where assignment likelihoods
are based on inverse distances. An optimization problem minimizes total travel while
respecting capacity limits. This approach reduces travel distances while ensuring feasi-
ble enrollment patterns. This dual strategy ensures both realism and equity in student
distribution.
Secondary locations are allocated dynamically using a gravity-based model. The model
calculates the probability of assigning a secondary activity to a particular SA1 based on
its distance from already assigned locations (e.g., home or work) and its attraction value,
determined by the land-use type (e.g., park, commercial). A distance decay parameter
ensures that closer, more attractive destinations are preferred, and sequential assignment
approach ensures that the final activity returns the agent near home, preserving spatial
coherence in the daily itinerary.

Figure 1: Schematic diagram of the detailed methodology

Results

The methodology produces locations for activities that align closely with observed spatial
behavior in regional contexts. Secondary activities are allocated logically along an agent’s
path, with earlier activities leaning toward work locations and later getting assigned to-
ward home. For example, if an agent has an activity between home and work, it is typically
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placed near the work location, especially when more activities remain in the chain. Con-
versely, when only one or two stops remain, other activities are increasingly assigned closer
to home. These results confirm that the gravity-based approach, combined with sequential
allocation, captures spatial decision-making behavior across diverse activity types. Figure
2a shows that work assignments show a high preference with most destinations located
2.5-3.5 km from home, reflecting realistic regional travel distances. Figure 2b shows that
the model strongly aligns with real-world travel distances.

(a) (b)

Figure 2: (a) Distance-based probability for choosing a work destination; (b) Expected
and actual distance histograms for trips after activity location assignments.

Conclusions

This study introduces a multilevel methodology for optimizing location assignment in
MATSim synthetic demand generation. The framework captures complex spatial be-
haviour by applying different mandatory and secondary activities strategies. Work and
education locations are allocated using data-driven methods that reflect observed com-
muting patterns and capacity constraints. The gravity-based assignment of secondary
activities incorporates attraction, distance, and the sequence of activity chains to ensure
spatial realism. Together, these approaches result in realistic daily itineraries in a regional
context. The proposed methodology is transferable to other regional contexts, especially
those with sparse data and distinct spatial dynamics.
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