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Abstract

The objective of this study was to develop an experimental framework that allows research on whether
the combined use of a virtual reality (VR) driving simulator, electroencephalography signals collected
during driving tests and designed attentional paradigms could be applied to assess the performance
of affective warning sounds for re-channelling driver’s attention in certain driving situations. Three
VR driving scenarios with different stimuli and two driving tasks were designed and implemented.
Acquisition of driver’s physiological data and behavioural metrics were integrated to be gathered syn-
chronously. In addition, an experimental protocol was designed for the assessment of the impact of
affective warning sounds. The technical feasibility of the framework was evaluated with the results
showing that the proposed framework enables the data acquisition and analysis for a variety of warn-
ing stimuli. After successful technical deployment, a study with experimental subjects will follow to
evaluate the effectiveness of affective warning sounds.
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1 Introduction

Driving a car is a cognitively demanding task that
engages a considerable continuous set of cognitive
functions [1][2], such as perception, working mem-
ory, and attention. Perception involves recognizing
and interpreting environmental information, such
as road signs, traffic signals, and other vehicles.

Depth perception is critical for making accu-
rate spatial judgments. Working memory supports
remembering and following road signs, navigat-
ing complex routes, and responding to unexpected
events. In addition to perception and working
memory, attention plays a critical role in driving
safety. It is viewed as a multiply dynamic cognitive
schema that is triggered by and anticipates the
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