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Abstract

The Advanced Interaction Research Lab at Drexel
conducts research on emerging human-computer
interaction techniques, with a focus on physiological
computing and brain-computer interfaces, as well as
human interaction with autonomous systems and
vehicles. We see potential in the combination of brain
sensing and autonomous vehicle research to better
understand the user experience in autonomous
vehicles.
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Background

In our work, we have designed, built and evaluated
systems that take advantage of emerging technologies,
which have promise to lead to major shifts in human-
computer interaction. This research included theoretical
work defining the Reality-Based Interaction framework
for understanding and analyzing emerging next-
generation interaction techniques [8]. We have also
investigated brain-computer interfaces, which had been
relatively unexplored in human-computer interaction



research. This work has laid a foundation HCI research
by overcoming many of the technical challenges and
bringing brain sensing for HCI to a point where
concrete research and evaluation can be conducted
[1,3-7,11,13-15]. In addition, we have complementary
expertise in human interaction with autonomous
systems [2,9,12] and physiological measures of
workload and automotive user interfaces [10,14]. In
addition to this work, we have done work using eye
tracking in simulated driving environments where we
explored smart device setups for speech interfaces in
destination search, the occurrence and safety impact of
driver’s mind wandering state in different
environments. Moreover, we have experience in
applying machine learning on brain data to classify
driver workload. In that study, subjects were asked to
drive in a driving simulator while wearing fNIRS brain
imaging headbands. During the experiment, they were
asked to do n-back task while driving. Their brain
activity was recorded during the whole process.

Motivation

With our background, we are interested in deeply
exploring the future of autonomous vehicle
experiences. Some of the areas that we are currently
interested in are: understanding the underlying
challenges for interaction between drivers and
autonomous vehicles, how emerging interaction modes
and techniques, such as eye tracking and brain-
computer interfaces, can be applied to solve these
problems, and how the privacy and legal issues come
with it would be prevented. Currently, brain sensing in
the car has mainly focused on understanding driver
workload and distraction. In this workshop, we would
like to explore how brain sensing could be used to

enhance the passengers’ experience, once full
autonomy is achieved.
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