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Driving at excessive speeds on curved roads with limited sight distance significantly increases
the risk of a crash. To mitigate this risk, we developed an innovative driver assistance system
called Intelligent Speed Adaptation for Visibility (V-ISA). This system utilizes the real-time
available sight distance (ASD) value, i.e., the length of the road ahead visible to the driver to
regulate vehicle speed and ensure that the stopping distance remains lower than the ASD.
V-ISA is designed to intervene if necessary to modify the speed and ensure that drivers operate
safely.

This study examines the integration between the V-I1SA and the adaptive cruise control (ACC)
which regulates the vehicle's speed and maintains a safe distance, or headway, from the vehicle
in front. However, the ability of ACC to maintain safe speeds may be limited on road sections
where the driver has no vehicle in front and those with limited sight distance, such as on curves.
Additionally, this study examines the influence of V-ISA+ACC on driver behaviour and
performance. The development and implementation of the integrated system (V-ISA+ACC)
were carried out in the SCANeRStudio™ driving simulator environment and MATLAB
Simulink® as a parallel simulation platform (Figure 1). For this study, a between-subject
experimental design with forty-five participants (21 females) was utilized. Participants were
separated into three groups based on the type of assistance system they were provided with:
(i) baseline condition, (system off), (2) only ACC, and (iii) integrated system (V-ISA + ACC).
Groups were made homogeneous in composition based on age, gender, driving experience, and
driving style. The trial started on a 6.3 km-long two-lane road segment and ended on an
8.7 km-long motorway section.

The outcome of the experimental study demonstrates that the proposed integrated system
(V-ISA + ACC) supports drivers in maintaining a consistent speed relative to the ASD.
Compared to the baseline condition (system off) and ACC, the use of the integrated system led
to lower speed values (Figure 2A). This may be attributed to the V-ISA system limiting the
operating speed to below the safe threshold, thereby preventing drivers from exceeding speed
limits. In line with our previous studies, the integrated system had no significant impact on
drivers' ability to control the lateral movement of the vehicle. Furthermore, according to the
NASA Task Load Index (Figure 2B), drivers did not experience a significant increase in overall
workload when using the assistance systems. On the system acceptance scale, drivers rated the
system's usefulness and their satisfaction with it positively. The implications of the proposed
V-ISA+ACC integrated system are significant for the advancement of driver assistance systems
and their integration into future intelligent transportation systems. The innovative approach
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outlined in this study sets the stage for the development of more advanced and effective
integrated systems that can improve road safety for different levels of vehicle automation (i.e.,
SAE2, SAE3 and SAE4). It is worth noting that the scope of this study was limited to a
simulated environment (i.e., the driving simulator), and further studies are necessary in
real-world settings.
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Figure 1. Co-simulation framework between simulated environment (SCANeR Studio™) and

MATLAB Simulink®.
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Figure 2. (A) Mean speed along curve with limited sight distance. (B) Subjective workload
assessment with NASA Task Load Index.



