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Short description of possible research topics for a PhD:

Immersive systems such as flight simulators or virtual reality (VR) games do not provide any
measurement of the user’s personal experience. Yet, these data may help to improve the interface’s
design, the training, and the user’s physical safety. In addition, while VR is getting more immersive, the
influence and limits of these devices on users’ cognition are not known yet. The user's personal
experience can be appreciated in several ways that is in terms of mental workload, stress and emotion.
On the one hand, mental workload can be defined as the portion of operator information processing
capacity or resources that is actually required to meet system demands i.e. as a capacity. On the other
hand, emotion can be seen as the interface between an organism and its environment, mediating
between constantly changing situations and events and the individual’'s behavioural responses i.e. a
type of sensation. In that context, the physiological events we can measure in response to VR
experience need to be accurately interpreted. This is not an easy task. Fear is one of the basic emotions
that can be distinguished with autonomic nervous system activity. However, fear has not a unique and
invariant autonomic signature and so far there is no universal scaling of objective fear. The same can
be said about stress and mental workload with similar attempts to use autonomic signatures and various
tools such as double tasks. Therefore, several studies have assumed that the ground truth for fear,
workload and stress was the subjects’ personal evaluation. Altogether then, as fear presents some
similarities with stress and workload in terms of physiological and psychological markers, the purpose
of the present study is to try to tease apart these different factors affecting the VR user when
experiencing different types of virtual environment including fearful games. In order to fulfil that objective,
we intend to record in the VR viewers several physiological markers (heart rate and respiratory rate,
skin conductance etc.), together with his/her vocalizations and motor activity and the scores when
games are used. The motor activities will be recorded with a Coda motion system allowing quantifying
movement using up to 25 markers. In addition the subjects will be asked to answer several
guestionnaires to estimate their subjective experience. One of the difficulty of the intended study is to
record synchronously during the VR experience several visual markers, the recordings of the
physiological markers and the voice and the motor recordings. However, thanks to a long collaboration
with Thales Training Simulation, we believe we can now meet this difficult and exciting challenge.

Required background of the student:
Master 2 in Neurosciences/Biomechanics.
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