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Project 1. Inter-Brain Illusion Synchronization in
Virtual Reality

Project supervisors:
Virginie van Wassenhove, PI
Christina Yi Jin, PostDoctoral Fellow in Experience

Email: Virginie.van.wassenhove@gmail.com

Description:

The proposed M2 internship (6 months) will focus on an interactive VR study under the framework of
the Extended Personal Reality (https://experience-project.eu/) Project. The EXPERIENCE Project
aims to generate shareable VR experience between individuals by Brain-Computer Interface (BCI)
trained with neurophysiological data (e.g., brain signals, eye movements, heart rate, etc.).

The intern will contribute to the Inter-Brain Time Distortion study. In this study, the goal is to
synchronize the internal clocks as well as the neural activities of two participants with VR as an
interface. The internal clock loosely refers to one’s perception of time (Allman et al., 2014). Many
endogenous/exogenous factors can alter the “speed” of the internal clock. For example, studies
suggest that surprisal may dilate participants’ perception of duration (Sadeghi et al., 2011);
conversely, participants are more likely to underestimate the elapsed time when they are repeatedly
exposed to identical stimuli (i.e., temporal compression; Ayhan et al., 2009).

The current assumption is that participants will have a similar endogenous clock speed when their
brains are synchronized during the resting state. We are particularly interested in the brain activity at
the alpha band (8.5-12Hz) and its influence on the temporal perception changes (Grabot et al., 2021).

The intern will help revise the VR study design based on the pilots. He/she will help program the
VR task and learn to model time distortion using psychophysics. Meanwhile, they will study and
perform neural modulations using the resting-state EEG. Pilot or preliminary results will be
presented by the intern.

What we expect from the intern:

- Modelling of time distortion
- Programming the VR task
- Resting brain neural oscillations and synchronization
- Pilot/preliminary results

Keywords: time perception, virtual reality, time distortion, psychophysics, neural adaptation,
inter-brain synchronization, neurofeedback, brain-computer interface, electroencephalograph

Methods: psychophysics, virtual reality, cognitive modeling, neural adaptation, inter-brain
synchronization, neurofeedback, brain-computer interface, electroencephalograph

Requirements:

https://experience-project.eu/
mailto:Virginie.van.wassenhove@gmail.com


- Strong interest in interdisciplinary research
- Background knowledge in cognitive science, psychological experiment, neuroscience or virtual
reality
- Programming experience or data analysis skills with MATLAB, Python, or R
- (Plus) Knowledge in computational modeling or machine learning
- (Plus) Experience with EEG or MEG studies
- (Plus) Programming experience of VR environment with Unity, Unreal etc.
- Sufficient English ability for scientific reading, writing and oral communication
- Fluent French to communicate with participants

References:

Allman, M. J., Teki, S., Griffiths, T. D., & Meck, W. H. (2014). Properties of the internal clock:
first-and second-order principles of subjective time. Annual review of psychology, 65, 743-771.

Ayhan, I., Bruno, A., Nishida, S. Y., & Johnston, A. (2009). The spatial tuning of adaptation-based
time compression. Journal of Vision, 9(11), 2-2.

Grabot, L., Kayser, C., & van Wassenhove, V. (2021). Postdiction: When Temporal Regularity Drives
Space Perception through Prestimulus Alpha Oscillations. Eneuro, 8(5).

Sadeghi, N. G., Pariyadath, V., Apte, S., Eagleman, D. M., & Cook, E. P. (2011). Neural Correlates of
Subsecond Time Distortion in the Middle Temporal Area of Visual Cortex. Journal of Cognitive
Neuroscience, 23(12), 3829-3840. doi:10.1162/jocn_a_00071

General review [available upon request]: van Wassenhove V., Herbst S., Kononowicz T.W. (2019)
Timing the Brain to Time the Mind: Critical Contributions of Time-Resolved Neuroimaging for
Temporal Cognition. In: Supek S., Aine C. (eds) Magnetoencephalography. Springer, Cham.
https://doi.org/10.1007/978-3-319-62657-4_67-1

Theoretical framework: van Wassenhove V (2009) Minding time in an amodal representational
space. Philos Trans R Soc Lond B Biol Sci. 364(1525):1815-30. doi: 10.1098/rstb.2009.0023

https://doi.org/10.1007/978-3-319-62657-4_67-1


Project 2. Bayesian Modelling of the unfolding
of temporal predictions

Supervisor: Sophie Herbst
Sophie Herbst: ksherbst ‘at’ gmail.com

Method: Computational modelling of behavioural data, magneto/-encephalography (M/EEG)
Requirements: Background in cognitive or computational neuroscience / experimental psychology,
or related field; basic python or matlab coding; experience or strong interest in in M/EEG methods;
communication skills in English;

Dynamic sensory environments unfold in time and space, and cognitive systems have evolved
to predict the when, where, and what of the sensory environment to efficiently guide behaviour.
Temporal predictions formed from the temporal statistics of sensory inputs engage implicit timing,
that is the use of timing in tasks for which time is not the primary focus (1, 2). Statistical learning is a
flourishing field of cognitive neuroscience research, and its principles can be applied to the learning
of temporal statistics, too. While it is known that temporal contingencies are automatically extracted
and used, little is known about the dynamics of these learning processes across different timing
situations. Dynamic Bayesian Modelling offers an excellent approach to model statistical learning
over time, and is starting to gain popularity in the timing literature (3). These models rely on the
assumption that a Bayesian observer has prior beliefs about their environment, here: temporal
predictions about up-coming events, and consecutively updates these when presented with new
evidence.

We have previously established a prototypical Bayesian observer model, and are currently
running behavioural experiments to test the extent to which the model allows us to explain human
behaviour (reaction times). In this M2 project, the student will follow up on the existing work and
plan and conduct an EEG or MEG experiment to assess the neural correlates associated with the
learning and representation of temporal statistics in implicit timing.

(1) Nobre, A. C., & Van Ede, F. (2018). Anticipated moments: temporal structure in attention. Nature
Reviews Neuroscience, 19(1), 34.
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