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In the immediate future, it is expected that the vehicle types circulating on roads will drastically
change. Autonomous vehicles will be more and more circulating and at the end they will replace
regular vehicles. Nowadays it is possible to see the presence of such vehicles progressively
penetrating the market. It is therefore necessary to analyze the interaction mechanisms between
regular vehicles and autonomous vehicles and its implications in the field of road safety, in the
period of their co-presence that is expected to last about 2 decades.

The only way to examine future scenarios in which there will be promiscuous traffic situation
is based on simulations. The driving simulator is a powerful tool for investigating the human
driving behavior and the consequent effects of technologies, devices, and road infrastructure,
ranging from variable message signs, in-vehicle systems and automated vehicles. Driving
simulators also represent an efficient alternative to test track evaluations. Repeatability of test
conditions, safety and cost-effectiveness of the tests are some of the motivating factors for the
use of driving simulators. Driving simulators make it easy to test and compare different existing
or new road configurations or equipment.

Driving behavior research based on driving simulators has provided a great contribution to the
road safety field. First, the driving simulator can map human behavior in real time, capturing
human driving behavior in a near-real environment, such as car following, lane changing and
gap acceptance.

Secondly, driving simulators offer the opportunity of testing different driving conditions in a
controlled and safe environment. Some high-risk scenarios cannot be reproduced and tested in
the real world. The driving simulator can test the risky scenarios without causing any risk of
crash, such as distraction, adverse weather and fatigue driving. Third, the driving simulator can
also provide a low-cost, high-efficiency, and repeatable environment for researchers to develop
and test new interventions, such as the improvement of road auxiliaries and new driver
assistance technologies. Therefore, it is possible to test future scenarios, characterized by new
road configurations and emerging types of vehicles (partially and fully automated vehicles).
The driving simulator used for this research allows the experimentation of scenarios
characterized by regular vehicles and partially automated ones.
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In the driving simulator, a suburban road of the Metropolitan City of Bari was reconstructed.
The first phase of the research is focused on on-site surveys, in order to accurately reconstruct
the scenario in the driving simulator, and traffic surveys, in order to obtain the AADT and
vehicular composition.

The second phase is the driving simulator experiment. The design of the experiment aims to
investigate the driver behavior in traffic on a road scenario (i.e., in car
following/braking/overtaking scenarios), also while executing some simple secondary tasks,
such as those that usually distract the drivers (e.g., using the mobile phone, look away from the
screen, talking, and so forth). Two scenarios have been experimented in the driving simulator
to simulate the engagement of a human driver driving a regular vehicle or a partially automated
one: partial automation ON, with secondary task allowed and not allowed; partial automation
OFF, with secondary task allowed and not allowed.

The driving simulator provides results about acceleration, braking phase, speed and driver’s
reaction time. According to them, it is possible to make a statistical analysis of the results, to
define the vehicle behavior in the investigated context. The outputs are highlighted in regular
driving context, and in a driving context in which the driver is performing a secondary task,
which is a common scenario. In this way, some reliable and realistic outcomes are extracted
about driving environment to assess the different driving behavior of the user in case of regular
driving (also involved in secondary tasks) or partially automated one.



