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ABSTRACT

Figure 1: Participant selects elements dur-
ing the study. Driving in autonomous cars requires trust, especially in case of unexpected driving behavior of the

vehicle. This work evaluates mental models that experts and non-expert users have of autonomous
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Figure 2: Configurable explanation screen
consisting of nine visual components.

driving to provide an explanation of the vehicle’s past driving behavior.

We identified a target mental model that enhances the user’s mental model by adding key compo-
nents from the mental model experts have. To construct this target mental model and to evaluate a
prototype of an explanation visualization we conducted interviews (N=8) and a user study (N=16).
The explanation consists of abstract visualizations of different elements, representing the autonomous
system’s components. We explore the relevance of the explanation’s individual elements and their
influence on the user’s situation awareness. The results show that displaying the detected objects and
their predicted motion was most important to understand a situation. After seeing the explanation,
the user’s level of situation awareness increased significantly.
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INTRODUCTION

To design an explanation component for the driving decisions of an autonomous vehicle, we first need
an understanding of the expert and non-expert mental model of autonomous systems. Subsequently, a
target mental model can be identified by adding evaluated key components of the user mental model
to key components of the expert mental model [3]. This work explores the practical implementation
of an explanation interface to answer what needs to be visualized in the car in order for the user to
understand autonomous driving behavior (SAE Level 4 or 5 [7]). Situation awareness in current research
assesses the awareness of the driver of the surrounding environment while driving autonomously [5].
It calibrates trust in the automation algorithm and can enhance the take over behavior [9]. In our
work we measure the improvement of situation assessment with a visual situation explanation. The
explanation is intended to improve trust of the driver in driving decisions of the autonomous vehicle
that have no obvious cause. In the considered situation, the driver might require an explanation after
a non-transparent driving decision of the car. Explanations can increase trust [10] but transparency
of systems does not automatically achieve that goal [2]. Therefore the explanation has to be designed
in direct agreement to its expected purpose.

RELATED WORK

In order to clarify algorithm decisions, various visualization approaches have been researched. Bojarski
et al. analyze a convolutional neural network (CNN) which is trained for autonomous driving by
unveiling the learned image features [1]. A work by Koo et al. [8] focuses on the end user of the system.
Explaining to the driver how a car behaved led to poor driving performance. In contrast, providing
a reason for the driving behavior was preferred and led to better driving performance. Providing
both information led to safest driving behavior but increased negative feelings. The explanation was
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