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Figure 1: MVV QOperation Region

Motivation

Travel mode choice has long been modelled using Discrete Choice
Models (DCMs), particularly Multinomial Logit (MNL) models. In
recent years, many studies have shown that machine learning
(ML) based mode choice prediction models can achieve higher
predictive performance than MNL models. In Multi-Agent Transport
Simulation (MATSim), mode choice can be performed using
different methods, and MNL based mode choice is one of these
approaches. However, the literature shows that the integration of
an ML based travel mode choice model into MATSim has not yet
been sufficiently investigated.

Objective
The aim of this thesis is to integrate a data-driven mode choice
model into MATSim and evaluate the effects of this integration on

modal split, mode transitions and simulation runtime compared to
an MNL based approach.
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Figure 2: Integration Structure
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Using the egasim pipeline, two comparable MATSim scenarios
were developed for the Minchner Verkehrs- und Tarifverbund
(MVV) operation region, which covers Munich and its surrounding
areas and has a population of approximately 3.6 million. In
Scenario-1, mode choices are performed based on the existing
MNL based model of the eqasim pipeline, whereas in Scenario-2,
agents’ mode choices are performed using a data-driven mode
choice model previously developed for the respective region.

Initial Mode

In Scenario-1, utility values are obtained using the MNL model for
the mode alternatives of agents included in the replanning stage,
and mode choices are made based on these values.

In Scenario-2, a data-driven mode choice model integrated into
MATSim’s replanning stage generates numerical values
representing the attractiveness of agents’ mode alternatives. In this
process, the model uses agents’ sociodemographic characteristics,
trip information, weather data and infrastructure data. The
generated values are then passed to MATSim’s mode choice
mechanism, and agents’ mode choices are made based on these
values.

Results

Scenario-2
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Figure 3: Modal Split Comparison
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Figure 4: Mode Transition Matrices for Scenario-1 and Scenario-2
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» Modal Split: Scenario-1 represents public transport use more
closely to the Mobilitdt in Deutschland (MiD) data, while
Scenario-2 captures the bicycle share more accurately.

* Mode Transition: Although the overall transition patterns are
similar in both scenarios, transitions toward bicycle are more
pronounced in Scenario-1, whereas transitions toward public
transport are more pronounced in Scenario-2.

+ Simulation Runtime: The integration increases simulation
runtime by approximately 26 seconds per iteration. This
increase is mainly caused by preparing the required inputs for
the data-driven model, rather than by the model prediction time.

June 2026
m

Technische Universitat Miinchen
Lehrstuhl fiir Verkehrstechnik
Univ.-Prof. Dr.-Ing. Klaus Bogenberger



	Slide 1

