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Background 

 

In the future, automated vehicles will share the road with human drivers. Given current 

technological developments in vehicle automation, it can be assumed that manual drivers will 

be in the majority in the coming decades.  How automated vehicles should behave when 

interacting with human drivers is the subject of a long debate. On the one hand, it is desirable 

for automated vehicles to master the social conventions of road traffic in order to blend 

harmoniously into mixed traffic. On the other hand, it is desirable to behave according to the 

rules so that a machine does not systematically undermine the traffic rules. Apart from this 

observation, it is important for human drivers interacting with automated vehicles that 

automated driving behavior, especially in unclear driving situations. In ambiguous situations, 

it is even more important for manual drivers to be able to anticipate the behavior of automated 

vehicles in order to respond appropriately themselves. This notion also applies above all to 

manual drivers who are following an automated vehicle. 

 

Aim 

 

In our driving simulator study, we aim to address the following research questions:  

 

How do manual drivers in the subsequent vehicle evaluate the driving behavior of automated 

vehicles in front regarding perceived risk, pleasantness and predictability? 

 

How do manual drivers in the subsequent vehicle react to the driving behaviors of automated 

vehicles in front in terms of speed and distance adaptations? 

 

Which driving behavior is evaluated by manual drivers in the subsequent vehicle as "human" 

or "automated" driving behavior? 
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Method and methodological issues 

 

In order to examine these research questions, we conducted an experimental study in the 

stationary driving simulator at the TU Braunschweig. After a training session to familiarize 

themselves with the driving simulator, participants were randomly assigned to one of the two 

experimental groups. In the test sessions, participants then followed three automated vehicles 

in nine urban driving scenarios (see Figure 1). The driving mode of the automated vehicles was 

either marked using a blue rectangle underneath the vehicle or not, depending on the group. 

The experimental design used in this study is a 2 x 3 x 9 mixed design (= 27 trials per driver). 

The driving scenarios we selected for this study were ambiguous situations in wider sense. In 

these scenarios, (1) the priority rules were unclear, or (2) changed due to an accident, (3) the 

road was blocked by an obstacle, or (4) vulnerable road users broke the traffic rules by running 

a red light or bicycling in the wrong direction on a one-way bike lane. 

The most important methodological issue in the creation of driving scenarios is the 

parameterization of automated driving behavior. To date, it is unclear how exactly the 

behavioral parameters of an automated driving function in a passenger car will be specified 

when these vehicles enter the market. Likewise, it is unclear to what extent these parameters 

differ from the range of human driving behavior and, if so, whether these differences will 

actually be visible and perceptible from the external perspective of manual drivers. Therefore, 

the behavioral parameters implemented in the driving scenarios are intended to represent a 

range of different driving styles from a very defensive to a rather aggressive driving style. 

After each trial, participants indicated their perceived risk, pleasantness, and the predictability 

of the automated driving behavior on a 15-point scale. Participants also indicated the perceived 

driving mode on a 5-point scale. Relevant driving data was recorded for all scenarios. 

After completion of all trials, participants were asked to indicate the “ideal” automated driving 

behavior in each of the nine driving scenarios and provide reasoning for their statement. 

 

Figure 1. Three of nine driving scenarios implemented in the driving simulator. 

 

Results expected 

The study is currently ongoing. The target sample size is N = 60 drivers (30 drivers per group). 

First results are expected in May. We plan to validate the results using the Human&Vehicle-in-

the-Loop method in this summer. 

 

Conclusions 

The present study contributes the debates of how automated vehicles should behave in urban 

mixed traffic, and to what extent automated driving behavior is or should be dissimilar from 

human driving behavior in these driving scenarios. 


