veoneer

Master thesis proposal within research project MICA2: Modeling interaction between cyclists and
automobiles 2

How does a driver overtake a cyclist in the presence of an oncoming vehicle? — Virtual reality
experiment to understand driver overtaking behavior
Research project title
How does a driver overtake a cyclist in the presence of an oncoming vehicle? — Virtual reality
experiment to understand driver overtaking behavior
Contact information:
Examiner: Fredrik Bruzelius (VTI/Chalmers) fredrik.bruzelius@vti.se
Supervisors: Prateek Thalya (Veoneer) prateek.thalya@veoneer.com,
Keywords
Interaction, cyclist, overtaking, comfort zone boundaries
Mandatory requirements
e Good knowledge about MATLAB/python or equivalent software

e Fluency in English
e Good statistics skills
Optional requirements
e Basic knowledge about experimental setup, driver behavior analysis, driver modeling, and
simulator studies
Workplace
This is a research project to be performed at Chalmers University of Technology, within the group
(RUVI) Road-user Vehicle Interaction (a division of Vehicle Safety). The workplace will be
Lindholmen, Veoneer Research in Vargarda, and VTI Lindholmen.
Learning objectives
e Analyze data collected in the test track
e Assess the influence of situational parameters on drivers' braking and Steering reactions
Highlight
Work with a relevant and current research topic (automated driving)

Number of students

2

Scholarship provided

Yes, at the completion of Master thesis

Background

The increasing number of cyclists challenges the operational design domain of advanced driver
assistance systems (ADAS). The concept of being safe and comfortable can be correlated to comfort
zone boundaries. Understanding the comfort zone boundaries and how the interaction between road
users affects overtaking can help develop Intelligent vehicle systems, which aim to prevent collisions,
which may benefit cycling safety [1].

Several studies have been carried out to understand the driver behavior during overtaking using data
collected in the real-life traffic [2], using test track data [3], using Naturalistic data collected in
European roads [4], and using simulator setup [5]. However, these studies do not include a critical
situation with cyclists to understand the driver's evasive behavior during an overtaking scenario.
Therefore, using a virtual/augmented reality setup will enrich existing data on drivers’ evasive behavior
during overtaking.
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Objective

The main objective of the thesis is to carry out a data collection in the test track using a
virtual/augmented reality setup to understand the parameter that influences the overtaking behavior.
An experimental protocol is created by combining different independent factors by using a suitable
experimental design. These factors are tested by using Volunteers recruited at Veoneer. Statistical
analysis will be carried out on the data collected to understand the factors influencing the overtaking
behavior of the driver. The study results will contribute to improving driver and system models for
overtaking scenarios in the project MICA 2 - Modeling interaction between cyclists and automobiles 2.

Research project work

The student(s) will plan, set up, collect, and analyses participant data from a test track study. The
detailed plan of the research project includes the following steps:

1. Review the literature about comfort zone boundaries with the cyclist in overtaking scenario,
Virtual/Augmented reality data collection methods

2. Recruit participants for the data collection

3. Collect participants data about overtaking behavior

4. Extract relevant metrics for different phases for overtaking the cyclist from data
5. Present the findings in the final presentation

6. Write the final thesis report
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