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Abstract: The introduction of autonomous vehicle systems to existing Advanced Driver Assistance Systems (ADAS)
presents the need for research into the way drivers receive and respond to “self-driving” vehicle functions. Existing research
highlights problems with driver engagement and safe driving practices in both the presence and absence of functional
automation. However, the issues identified may be artifacts of the testing environment, which is often in driving simulators.
We present an updated method of examining driver response to autonomous vehicle systems which utilizes an instrumented
vehicle on a closed-course test track. We further describe an experiment designed to test Forward Collision Mitigation
systems to exemplify the use of this method. This approach addresses a methodological need in the current and future study
of autonomous ADAS technologies.
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1. Introduction
In the past few decades, in-vehicle technology has evolved from simple systems that convey information from
within the vehicle, such as seatbelt reminders, to more complex systems that convey information from outside the vehicle,
such as lane departure warnings and forward collision mitigation systems. Such in-vehicle systems are known collectively as
Advanced Driver Assistance Systems (ADAS).
Following recent advances in sensor technology, ADAS is progressing to allow the vehicle to respond autonomously
to outside stimuli. An example of such an autonomous system is forward collision mitigation (FCM). FCM systems are
designed to respond to imminent collisions by first potentiating the brakes for the driver’s response and ultimately overriding
the driver to autonomously close the throttle and brake the vehicle.
Studies suggest that compared to vehicles without FCM systems, insurance claims were 23% lower for vehicles
equipped with FCM and autonomous braking in the first few years they were on the market (Isaksson-Hellman & Lindman,
2012). Given the early success these systems seem to have had, and the movement of the auto industry towards autonomous
driving, it is not surprising that the number, variety, and availability of autonomous ADAS technologies are increasing.
However, despite the introduction of FCM systems into consumer vehicles as early as 2007 (IIHS, 2014), little research has
examined the human component of ADAS. It is unclear how these systems are received by drivers under normal operating
conditions and how their presence affects driving behavior. As the role of the driver continues to change as vehicles increase
control over certain driving functions, this type human factors research becomes increasingly important. Furthermore,
because many ADAS technologies can be turned off or otherwise ignored, human factors research is essential to aid in the
design of these systems to ensure that they are fully utilized by drivers.
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