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Join Forces - Increase Performance

We chose this year’s conference title to concisely reflect the current state of the BCI research field. Research-
ers from both, the invasive and non-invasive communities, have increasingly worked together, forming a
unified community. Techniques from the non-invasive field are now being applied in invasive research and
vice versa. Additionally, we are at a point where the definition of a BCl is being questioned and needs to be
reformulated. These questions and many more are crucial and need to be addressed achieving progress in
BCl research.

The 9th Graz Brain-Computer Interface Conference (GBCIC2024) provides a platform for extensive discus-
sions and exchanges among BCI experts from over 22 countries. We have received nearly 100 scientific
contributions from approximately 476 authors, all peer-reviewed by at least two different reviewers. Accepted
papers will be openly accessible and published by Verlag der TU Graz. The present conference proceedings
are the result of this rigorous review process.

As a partnered event of the BCI Society, we have assembled a diverse and multifaceted program. We have
organized several workshops as Satellite Events before the conference. During the conference, researchers
will present their work either as talks or posters. We are fortunate that renowned experts in the field such as
Dr. Andrea Kubler, Dr. Jennifer Collinger, Dr. Camille Jeunet-Kelway, Dr. Nick Ramsey, and Dr. Henri Lor-
ach accepted our invitation to present keynote addresses at the conference. After a break of several years,
GBCIC2024 will conclude with a tour to the South Styrian Vine Yards.

The BCI conferences held in Graz, Austria, are considered an international initiative that fosters stronger
scientific cooperation in the BCI field.

We wish all participants an exciting and stimulating Graz BCI| Conference 2024.

AR N

Gernot Muller-Putz, Conference Chair

Participants of the 8th Graz BCI Conference
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Workshops

Workshop #1: Successful translation of neurotechnologies
Monday, September 9, 9:00 - 14:00 - Stremayrgasse 16, Ground floor, Room HS BMT

Organizers

Gerwin Schalk, Mayo Clinic, Fudan University

Tim Denison, Oxford University

Kai J. Miller, Mayo Clinic Rochester

Phoenix Peng, NeuroXess

Michael Tangermann, Donders Institute/Radboud University

Description

BCI research has provided thousands of demonstrations that interfacing with the brain has the potential to be
useful to patients. However, with few exceptions, this research has not yet resulted in solutions that can improve
brain-related function of a large number of people. After an initial workshop in Shanghai in 2022, a Satellite Event
at the BCI Meeting in June 2023, a Satellite Event at SfN in November 2023, and based on a formal analysis
described in an upcoming article in Nature Reviews Bioengineering, we are now proposing another workshop
that is dedicated to the question of how to translate neuroscientific achievements into clinically and commercially
successful solutions. In this workshop series, world-reknown speakers from academia and industry discuss: 1)
neurotechnologies and their historical context; 2) opportunities for translation; 3) scientific, technical, financial, and
regulatory challenges; and 4) suggestions for the design, implementation, and optimization of non-invasive and
invasive neurotechnologies.

Workshop #2: Designing brain-computer interfaces, from theory to real-life scenarios
Monday, September 9, 9:00 - 12:00 - Kopernikusgasse 24, Ground floor, Lecture Hall H “Ulrich Santner”

Organizers

Bruno Aristimunha, Université Paris-Saclay, Inria TAU, CNRS, France

Pierre Clisson, Timeflux, Paris, France

Marie-Constance Corsi, NERV team, ICM, Inria, INSERM, Paris-Sorbonne Université, Paris, France

Arthur Desbois, NERV team, ICM, Inria, INSERM, Paris-Sorbonne Université, Paris, France

Pierre Guetschel, Donders Institute for Brain, Cognition and Behaviour, Radboud University, Nijmegen, the Neth-
erlands

Description

A guided tour of recent & innovative open-source tools helping to design and use EEG-based Brain-Computer
Interfaces (BCI). We will explore real-world applications of BCI, the main paradigms used in the field, and the
different types of variabilities to overcome. With HappyFeat, you will gain practical knowledge in extracting and
selecting features from EEG signals. With Braindecode, you will discover tools to develop deep learning-based
pipelines. Additionally, you will learn how to benchmark machine-learning frameworks using MOABB, a powerful
tool that prioritizes reproducibility and replicability. Then, you will acquire practical experience through hands-on
activities and tutorials. We will introduce Timeflux, a Python framework tailored for the development of realtime BCI
applications. After delving into the challenges faced by end-users, we will unveil a novel BCl paradigm designed to
streamline calibration time, prioritize visual comfort, and deliver high accuracy using dry EEG technology.

Workshop #3: Navigating the latest advancements in c-VEP BCIl: From experimental paradigms to
decoding techniques
Monday, September 9, 9:00 - 12:00 - Stremayrgasse 16, 3rd floor, Room BMT03094

Organizers

Jordy Thielen, Radboud University, Nijmegen, the Netherlands

Sara Ahmadi, Radboud University, Nijmegen, the Netherlands

Frederic Dehais, ISAE-SUPAERO, Toulouse, France

Pierre Clisson, Timeflux, France

Sebastien Velut, ISAE-SUPAERO, Toulouse, France

Victor Martinez-Cagigal, University of Valladolid, Valladolid, Spain
Eduardo Santamaria-Vazquez, University of Valladolid, Valladolid, Spain



Description

The goal of this workshop is to provide both theoretical as well as practical information on the latest devel-
opments of BCls that use the code-modulated visual evoked potential (c-VEP) as measured by EEG. This
workshop promises a comprehensive overview and hands-on exploration of both sophisticated experimental
paradigms as well as cutting-edge decoding methods, both leading to higher performance as well as higher
user-acceptance of the c-VEP BCI system. The workshop will start with an introduction to c-VEP, followed
by an in-depth discussion of current developments in c-VEP experimental paradigms including burst codes,
non-binary codes, and a novel auditory paradigm. The focus will then shift to decoding techniques, including
trial-level prediction and zero-training, bitwise decoding using deep learning, and decoding using a Rieman-
nian pipeline and deep learning. Finally, the workshop will conclude with interactive live c-VEP BCI demos
featuring ‘flickers on top’ in combination with ‘Timeflux’, ‘Medusa BCI’, and ‘PyntBCI’.

Workshop #4: The role of proprioceptive feedback through embodied VR, robotics, and neuromodu-
lation in restorative BCl’s
Monday, September 9, 9:00 - 12:00 - Kopernikusgasse 24, 1st floor, Room HS A

Organizers

Athanasios Vourvopoulos, Institute for Systems and Robotics (ISR-Lisboa)
Serafeim Perdikis, University of Essex

Silvia Orlandi, University of Bologna

Stefano Tortora, University of Padova

Luca Tonin, University of Padova

Description

Restorative Brain-Computer Interfaces (BCls) can provide access to motor rehabilitation training to patients who
lack volitional movement. This training is reinforced by rewarding feedback in order to strengthen key motor path-
ways that are thought to support motor recovery after stroke. Moreover, BCls are capable of providing propriocep-
tive feedback to patients in order to close the intention-action-perception loop of the trained movement. This work-
shop intends to combine insightful talks and interactive discussions to illuminate the integration of proprioceptive
feedback in motor function restoration through the use of embodied virtual reality (VR), robotics, and functional
electrical stimulation (FES) for individuals with motor impairments. It will also delve into design principles, clinical
applications, and future directions of these innovative technologies. Finally, by fostering dialogue and collabora-
tion, this workshop aims to inspire ovel approaches in neurorehabilitation, reshaping the landscape of non-inva-
sive BCI development and enhancing the lives of those affected by motor disabilities.

Workshop #5: Variabilities in brain-computer interactions
Monday, September 9, 14:00 - 17:00 - Kopernikusgasse 24, Ground floor, Lecture Hall H “Ulrich Santner”

Organizers

Fabien Lotte, Inria Center at the University of Bordeaux, LaBRI, France
Maurice Rekrut, DFKI Saarbriicken, Germany

Marc Tabie, DFKI Bremen, Germany

Sébastien Rimbert, Inria Center at the University of Bordeaux, LaBRI, France
Tobias Jungbluth, DFKI Saarbrucken, Germany

Niklas Kiper, DFKI Bremen, Germany

Description

Whereas BCls are promising for many applications, they are not reliable. Their reliability degrades even more
across users or when used across contexts (e.g., across days or for changing users’ states) due to various sources
of variabilities. Unfortunately, such variabilities are 1) often ignored in the literature, as most BCls are assessed in
a single context, for a single day, and with user-specific designs, and 2) poorly understood. Thus, for BCls to fulfil
their promises and to be used in practice outside laboratories, we need to make them robust to such variabilities.
This workshop aims at contributing to this issue, by gathering speakers working on BCI variabilities, to survey the
various known sources of variabilities for different BCI types, present some methods to address them, and discuss
with the audience to identify the most promising next steps and challenges to tackle BCI variabilities.



Workshop #6: Implantable devices for closed-loop neural sensing and stimulation
Monday, September 9, 14:00 - 17:00 - Stremayrgasse 16, Ground floor, Room HS BMT

Organizers

Kai J. Miller, Pediatrics & Biomedical Engineering, Mayo Clinic Rochester, USA

Nuri F. Ince, Biomedical Engineering & Physiology, Mayo Clinic Rochester, USA

Martin Schattler, CorTec GmbH, Freiburg, Germany

Peter Brunner, Neurology & Biomedical Engineering, Washington University School of Medicine

Description

This workshop is intended for scientists, engineers, and clinicians interested in using implantable devices for brain-
computer interface and neuromodulation studies in the pre-clinical and clinical setting. The workshop will introduce
the CorTec Brain Interchange System as an exemplary open-to-use device platform. The didactic objective this
workshop is for the attendees to understand the range of scientific questions that can be asked, the translational
applications that can be realized, and the scientific, engineering, clinical, and regulatory considerations that need
to be addressed when using implantable devices that support neural sensing and stimulation. The practical ob-
jective of this workshop is for the attendees to gain hands-on experience in using the CorTec Brain Interchange
System as an exemplary device platform in the laboratory setting, and to ask questions and form scientific collabo-
rations with investigators experienced in using implantable devices for closed-loop neural sensing and stimulation.

Workshop #7: Design an incredible neurogame with the unicorn unity interface
Monday, September 9, 14:00 - 17:00 - Stremayrgasse 16, 1st floor, Room BMT01046

Organizers
Leonhard Schreiner, g.tec Medical Engineering GmbH, Graz, Austria

Description

BCl-controlled game has been at the core of BCI research for more than 20 years, yet building a fun experience
with BCI carries several challenges. At g.tec we developed a toolkit for seamlessly integrating BCl interactions into
the Unity game engine. This allows developers and designers to focus on the game mechanics without worrying
about building a pipeline for signal processing and classification, and even to fast prototyping gamified research
tasks. During this workshop the main functionalities of this Unity plugin are presented together with design guide-
lines for neurogames and a live demo of existing applications built with it. Then a hands-on session will follow, in
which participants will transform an existing videogame into a neurogame by choosing and tuning the BCI para-
digm of their preference.

Workshop #8: MEDUSA®: An innovative software ecosystem to accelerate BCl and cognitive neuro-
science experimentation
Monday, September 9, 14:00 - 17:00 - Stremayrgasse 16, 3rd floor, Room BMT03094

Organizers
Eduardo Santamaria-Vazquez, Department of Signal Theory and Communications, University of Valladolid, Spain
Victor Martinez-Cagigal, Department of Informatics, University of Valladolid, Spain

Description

This workshop introduces MEDUSA® (www.medusabci.com), an open-source Python based software ecosystem
to develop brain-computer interface (BCI) systems and neuroscience experiments that aims to address the limita-
tions of current BCI platforms. MEDUSA® includes a comprehensive suite of signal processing functions, deep
learning architectures, and functional connectivity analysis tools. Moreover, MEDUSA® empowers researchers
with ready-to-use BCI paradigms and cognitive neuroscience experiments while recording synchronized biosignal
data (e.g., EEG, ECG, EOG, etc.), highlighting BCI spellers based on code-modulated visual-evoked potentials
and eventrelated potentials, motor imagery, neurofeedback and neuropsychological evaluation tasks. Additionally,
we will delve into the development of custom experiments for MEDUSA®, leveraging its modularity, flexibility, scal-
ability and extensive compatibility with biosignal recording equipment to reduce implementation time. Finally, we
will introduce how the platform fosters collaboration and reproducibility through an app market accessible via our
website. Join us to learn more about this project in this practical workshop.



Workshop #9: Aesthetic experience decoding with multi-modal passive brain-computer-interfaces
Monday, September 9, 9:00 - 12:00 - Stremayrgasse 16, 1st floor, Room BMT01046

Organizers
Marc Welter, Inria Center at the University of Bordeaux, France
Dominik Welke, University of Leeds, UK, Max-Planck-Institute of Empirical Aesthetics, Germany

Description

Aesthetic experience is a complex phenomenon and highly individual (Vessel et al. 2018), but research suggests
that experiencing art can be beneficial to health and well-being (Fancourt & Finn, 2019) or creativity (Welke &
Vessel 2021). Passive Brain-Computer-Interfaces (BCls) able to decode personal preference or other aspects
of the aesthetic experience could be used to improve these benefits by selecting art works that evokes desirable
neurophysiological responses. They could furthermore improve user experience in digital spaces by personalizing
content without requiring explicit user feedback that might interrupt the experience.This workshop brings together
BCI and Neuroaesthetic researchers working with various data modalities to aid the development of ecologically-
valid BCls for decoding aesthetic preferences. In particular we will discuss potential bio-markers of various facets
of the complex aesthetic experience. Finally, challenges to BCls decoding aesthetic experience outside the lab will
be discussed, such as determining optimal calibration strategies for online decoding.
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Initiative
Gehirnforschung
Steiermark

INGE St. ist ein Netzwerk welches dem Austausch von Ideen und
aktuellen Ergebnissen neurowissenschaftlicher Experten und Inter-
essierter dient. Gegriindet wurde INGE St. 2005 in Zusammenarbeit
der steirischen Landesregierung mit den Grazer Universitdaten bzw.
Hochschulen. Seither werden von INGE St. Vortrédge, Tagungen,
Workshops, Netzwerktreffen und andere Veranstaltungen zu
Themen der Gehirnforschung organisiert. Die zwei Hauptziele des
Vereins sind die Starkung der interdisziplindren Zusammenarbeit
in den Neurowissenschaften und die Kommunikation relevanter
Ergebnisse an die interessierte Offentlichkeit.

7. Oktober 2024 / Offentliches Symposium der
INGE St./,,An Krisen wachsen. Forschung - Ein-
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der Karl-Franzens-Universitat Graz.
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Styrian
Brain Research
Initiative

.
Inge-st
INGE St. is a networking platform fostering the exchange of ideas
and current results among researchers of all neuroscientific
disciplines in Styria. The association was founded in 2005 by
representatives of all universities in Styria where neuroscience
research is being conducted. It is supported by the Styrian state
government. INGE St. regularly organizes lectures, conferences,
workshops, network meetings and other events. The two main
goals of the association are fostering interdisciplinary coopera-
tion in neuroscience and communicating relevant results to
the public.

December 2nd, 2024 / Second public INGE St.
Day /,,MIND UND BRAIN”/ 14:00 - 17:45 in the
audithorium of the Pedagogical University /
Hasnerplatz 12, 8010 Graz
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Opening Ceremony

Keynote: Implantable BCI systems for use in real-life: Exciting expectations versus a road
paved with potholes

Dr. Nick Ramsey, UMC Utrecht Brain Center, Department of Neurology and Neurosurgery, Utrecht,
The Netherlands

Identifying new features for BCI control: Spectral changes in the motor thalamus reveal
hand representation during overt and imagined movement

Matthew R. Baker, Bryan T. Klassen, Michael A. Jensen, Gabriela Ojeda Valencia, Samantha A.
Banks and Kai J. Miller

Predictors of ECoG-BCI performances across subjects and sessions derived from idle state
characteristics

Lucas Struber, Félix Martel, Serpil Karakas, Violaine Juillard, Angelina Bellicha, Fabien Sauter,
Stéphan Chabardés, Henri Lorach, Guillaume Charvet and Tetiana Aksenova

Coffee Break

Double-blind and sham-controlled augmented reality EEG-neurofeedback study
Lisa Berger, Guilherme Wood and Silvia Kober

High-performance neural decoding of 14 Dutch keywords
Elena Charlotte Offenberg, Julia Berezutskaya, Zachary Freudenburg and Nick Ramsey

Introducing the use of thermal neurofeedback
Francois Le Jeune, Emile Savalle, Anatole Lécuyer, Marc Macé, Pierre Maurel and Léa Pillette

Assessing calibration durations for c-VEP-based BCls: Insights from non-binary patterns
and spatial frequency variations

Victor Martinez-Cagigal, Alvaro Fernandez-Rodriguez, Eduardo Santamaria-Vazquez, Ana Martin-
Fernandez and Roberto Hornero

Investigating temporal variations in MRCPs and their influence on classification: A 10-hour
EEG study
Johanna Egger, Kyriaki Kostoglou and Gernot R. Muller-Putz

Approximate UMAP allows for high-rate online visualization of high-dimensional data
streams
Peter Wassenaar, Pierre Guetschel and Michael Tangermann

Lunch Break
Poster Session + Coffee

Keynote: BCl-based neurofeedback training procedures to restore or improve motor skills:
A user-centred approach

Dr. Camille Jeunet-Kelway, University Bordeaux, CNRS, Institut de Neurosciences Cognitive et
Intégratives d’Aquitaine, Bordeaux, France

Integrating CorTec Braininterchange device and BCI2000 with a cloud interface

Filip Mivalt, Frederik Lampert, Max A. van den Boom, Jiwon Kim, Andrea Duque-Lopez, Will
Engelhardt, Inyong Kim, Su-Youne Chang, Dora Hermes, Peter Brunner, Vaclav Kremen, Nuri F.
Ince, Gerwin Schalk, Gregory A. Worrell and Kai J. Miller

Improved motor imagery decoding with spatiotemporal filtering based on beta burst kernels
Sotirios Papadopoulos, Ludovic Darmet, Maciej J Szul, Congedo Marco, James J Bonaiuto and
Jérémie Mattout

Reliability of individual task-related midline-frontal-theta frquency for neurofeedback
training

Maria Pfeiffer, Eva Masson, Andrea Kiibler and Johannes Rodrigues

Motorimagery vividness and naturalistic inner speech habits in speech imagery classification
Manuel Hons, Silvia Erika Kober, Selina Christin Wriessnegger and Guilherme Wood
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Keynote: Hans Berger Lecture: Unleashing the brain’s secret - really?
Dr. Andrea Kubler, Institute of Psychology, University of Wirzburg, Wirzburg, Germany

S-JEPA: Towards seamless cross-dataset transfer through dynamic spatial attention

Pierre Guetschel, Thomas Moreau and Michael Tangermann

To repeat or not to repeat? ERP-based assessment of the level of consciousness - A case
study

Lucas Struber, Félix Martel, Serpil Karakas, Violaine Juillard, Angelina Bellicha, Fabien Sauter,
Stéphan Chabardés, Henri Lorach, Guillaume Charvet and Tetiana Aksenova

Coffee Break

REVIRE: A virtual reality platform for BCl-bsed motor rehabilitation
Lucija Mihi¢ Zidar, Philipp Raggam, Farhad Mohammadian, Aneta Bartoga and Moritz Grosse-
Wentrup

Neurofeedback performance under challenging conditions: The theta-agency interplay
Claire Dussard, Léa Pillette, Cassandra Dumas, Laurent Hugueville, Brian Lau, Camille Jeunet and
Nathalie George

Finding the optimal six: Decoding from a large set of hand gestures with 7T FMRI for
improved BCI control

Maria Kromm, Sophia Schellander, Mariana Pedroso Branco, Mathijs Raemaekers and Nick
Ramsey

Recording the SSSEP with the cEEGrid

Jimmy Petit, Matthias Eidel, José Rouillard and Andrea Kubler

Introducing the ASME-speller, auditory BCI speller utilizing stream segregation: A pilot study
Simon Kojima and Shin’Ichiro Kanoh

Detection of motion termination from EEG during the execution of continuous hand

movement
Markus Crell and Gernot R. Mller Putz

Lunch Break
Poster Session + Coffee

Keynote: Brain-controlled spinal cord stimulation to restore voluntary movements after
spinal cord injury
Dr. Henri Lorach, NeuroRestore, EPFL, Lausanne, Switzerland

Towards Riemannian EEG classifiers to detect awake and anesthetized states using median
nerve stimulation

Valérie Marissens Cueva, Sébastien Rimbert, Ana Maria Cebolla Alvarez, Mathieu Petieau, Viktoriya
Vitkova, Iraj Hashemi, Guy Cheron, Claude Meistelman, Philippe Guerci, Denis Schmartz, Seyed
Javad Bidgoli, Laurent Bougrain and Fabien Lotte

Bayesian model of individual learning to control a motor imagery BCI
Coéme Annicchiarico, Jérémie Mattout and Fabien Lotte

An EMG-based brain-computer interface for communication-impaired patients: A case study
Philipp Raggam, Manuel Eder, Alexia-Theodora Popa, Peter Fugger and Moritz Grosse-Wentrup

Project NAFAS: Announcement and brief overview
Laurens R. Krol and Thorsten O. Zander
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Keynote: Sensorimotor brain-computer interfaces for arm and hand function
Dr. Jennifer Collinger, University of Pittsburgh

Neuronal avalanches for EEG-based motor imagery BCI
Camilla Mannino, Marie-Constance Corsi, Pierpaolo Sorrentino and Mario Chavez

Transferring BCl models from calibration to control: Observing shifts in EEG features
Ivo de Jong, Like van den Wittenboer, Matias Valdenegro-Toro and Andreea Sburlea

Comparing fingers and gestures for BCI control using an optimized classical machine learn-
ing decoder
Dirk Keller, Mariska Vansteensel, Siamak Mehrkanoon and Mariana P. Branco

Dynamic brain networks in motor imagery-based BCI
Tristan Venot, Arthur Desbois and Fabrizio De Vico Fallani

Poster Session
+

Coffee

Awards and Closing Ceremony
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BROADMIND

Expanding the abilities
of the human mind.
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Word prediction during naturalistic speech perception
Polina Lekhnitskaya

Recognition of perturbation evoked potential by using mixed-depthwise convolutions
Shayan Jalilpour and Gernot R. Miiller-Putz

Auto-adaptation of ECoG-based motor BCI using neural response decoder: A cross-patient study
Hugo Lafaye de Micheaux, Félix Martel, Fabien Sauter-Starace, Guillaume Charvet, Henri Lorach and
Tetiana Aksenova

Correcting trajectory-decoding errors via cortical substrates of continuous erroneous feedback
processing
Hannah Pulferer, Kyriaki Kostoglou, Nitikorn Srisrisawang and Gernot R. Miiller-Putz

Uncertainty quantification for cross-subject motor imagery classification
Prithviraj Manivannan, Ivo de Jong, Matias Valdenegro-Toro and Andreea Sburlea

Bidirectional neurofeedback: A control condition complementary to sham?
Emeline Pierrieau, Lea Pillette, Claire Dussard, Nathalie George and Camille Jeunet-Kelway

Which factors affect the acceptability of BCls for functional rehabilitation after stroke among
patients? A questionnaire study among 140 patients and a comparison with the general public
Elise Grevet, Margaux Izac, Franck Amadieu, Jacques Py, David Gasq and Camille Jeunet-Kelway

Breaking out of the feedback loop: Transferring mastery of self-regulation during neurofeedback
to other contexts
Silvia Erika Kober and Guilherme Wood

Neurofeedback training targeting motor control to alleviate stuttering in children
Liora Elovaara, Varek Routamo-Jaatela, Kian Kim, Nyra Talaskivi, Kert Eggers

Passive olfactory brain-computer interface paradigm for awareness level prediction
Tomasz M. Rutkowski, Hubert Kasprzak, Nina Niewinska, Mihoko Otake-Matsuura and Tomasz
Komendzinski

EEG-based stimulus classification in a full-body movement, virtual reality paradigm
Lea Rabe, Yanzhao Pan and Marius Klug

Which imagined sensations mostly impact electrophysiological activity?
Emile Savalle, Francgois Le Jeune, Léa Driessens, Marc J-M Macé and Léa Pillette

Online detection of epileptic spikes for use in epilepsy monitoring
Mostafa Mohammadpour, Christoph Kapeller, Kyosuke Kamada, Josef Scharinger, Michael Schwarzgruber,
Milena Korostenskaja and Christoph Guger

Comparison of CNN-based EEG classification in sensor and source space
Magdalena Maurer, Daniel Baumgarten and Johannes Vorwerk

Towards gaze-independent c-VEP BCI: A pilot study
Shekhar Narayanan, Sara Ahmadi, Peter Desain and Jordy Thielen

Analysis of the EEG resting-state signals for BCI

Enrico Mattei, Daniele Lozzi, Alessandro Di Matteo, Costanzo Manes, Filippo Mignosi, Matteo Polsinelli
and Giuseppe Placidi

An alternative training protocol for a motor imagery BMI based on a collaborative approach
Alessio Palatella, Paolo Forin, Stefano Tortora, Emanuele Menegatti and Luca Tonin

Validating neurophysiological predictors of BCl performance on a large open source dataset
David Trocellier, Bernard N’'Kaoua and Fabien Lotte

The good, the bad, and the ugly of iEEG signals: Identifying artifactual channels using convolutional
neural networks
Zachary Freudenburg, Walker Zhong, Mariana Branco and Nick Ramsey

Synthesizing EEG signals from event-related potential paradigms with conditional diffusion models
Guido Klein, Pierre Guetschel, Gianluigi Silvestri and Michael Tangermann

EOG markers of fatigue during motor imagery BCl use
Pauline Dreyer, Aline Roc, David Trocellier, Marc Welter, Raphaélle N. Roy and Fabien Lotte
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98

Using a CNN-LSTM architecture with data augmentation to improve HD-ECoG spoken syllable clas-
sification

Mehdi Javani Mirehkoohi, Zachary Freudenburg, Amira Neumann and Nick F Ramsey

Functional represtation of somatosensory, visual and reinforcement processing on the canine
brain surface

Frederik Lampert, Filip Mivalt, Inyong Kim, Nuri F. Ince, Jiwon Kim, Jhan L. Okkabaz, Max A. Van den
Boom, Vaclav Kremen, Rushna Ali, Volker Coenen, Gerwin Schalk, Peter Brunner, Gregory A. Worrell and
Kai J. Miller

Movement associated increase in thalamic broadband spectral power is a potential feature for BCI
control
Bryan T Klassen, Matthew R Baker, Gabriela Ojeda Valencia and Kai J Miller

From cue-based to self-paced movement detection: Influence of the cue on training data
Patrick Suwandjieff and Gernot R. Mller-Putz
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A new auditory brain-computer interface based on stream segregation utilizing ASSR
Shin’lchiro Kanoh, Naoki Mizukami and Simon Kojima

A study of performance variability in deep neural networks for motor imagery classification:
Towards a zero-calibration approach
Pasquale Arpaia, Antonio Esposito, Fortuna Galdieri, Angela Natalizio, Marco Parvis and Andrea Pollastro

Deep learning for motor imagery-based BCls using sEEG signals
Zhichun Fu, Xiaolong Wu, Xin Gao and Dingguo Zhang

Localizing neural sources in the cervical spinal cord
Gernot R. Muller-Putz and Markus Oberndorfer

Spatial and spectral changes in cortical potentials during pinching versus thumb and index finger
flexion

Panagiotis Kerezoudis, Michael A Jensen, Harvey Huang, Jeffrey Ojemann, Bryan T Klassen, Nuri F Ince,
Dora Hermes and Kai J Miller

SSVEP-based covert communication using hyperscanning
Lars H. Reintsema, Catherine M. Sweeney-Reed, Stefan Dirschmid, Hermann Hinrichs and Christoph
Reichert

EEG-based performance estimation during a realistic drone piloting task
Marcel F. Hinss, Vincenzo Maria Vitale, Anke M. Brock and Raphaélle N. Roy

Ana-E: A novel approach for pre-trained error detection models in brain-computer interfaces
Alexandros Christopoulos, Matias Valdenegro-Toro and Andreea loana Sburlea

Eye-tracking and skin conductance to monitor task engagement during neurofeedback sessions
Agustina Fragueiro, Rene-Paul Debroize, Elise Bannier and Claire Cury

Impact of mental fatigue on regaining motor functionality: A preliminary EEG study on stroke sur-
vivors
Kaniska Samanta, Kongfatt Wong-Lin, Girijesh Prasad and Saugat Bhattacharyya

Decoding moral judgement from text: A pilot study
Diana E. Gherman and Thorsten O. Zander

Real-time neurofeedback on inter-brain synchrony: Current states and perspectives
Kyungho Won, Léa Pillette, Marc J-M Macé and Anatole Lécuyer

Machine learning-based identification of tES-treatment neurocorrelates

Pasquale Arpaia, Lidia Ammendola, Maria Cropano, Matteo De Luca, Anna Della Calce, Ludovica Gargiu-
lo, Giacomo Lus, Luigi Maffei, Daniela Malangone, Nicola Moccaldi, Simona Raimo, Elisabetta Signoriello
and Paolo De Blasiis

Peripheral nerve stimulation and auditory simulation closed loop system for sensory decision
making in transhumeral amputees
Gurgen Soghoyan, Artur Biktimirov, Nikita Piliugin, Mikhail Sintsov and Mikha

Inter-task transfer learning between upper-limb motor execution and motor imagery
Sergio Pérez-Velasco, Diego Marcos-Martinez, Eduardo Santamaria-Vazquez, Victor Martinez-Cagigal,
Beatriz Pascual-Roa and Roberto Hornero
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Pursuing the implementation of a neurotutor: An EEG-based classification of reading types
Héctor Romero-Morales, Jenny Noemi Mufioz-Montes de Oca, Alejandro Antonio Torres-Garcia and Luis
Villasenor-Pineda

An online spike detection and monitoring framework in iEEG recorded using brain interchange
device

Behrang Fazli Besheli, Amir Hossein Ayyoubi, Jhan Luke Okkabaz, Chandra Prakash Swamy, Michael
Quach, Kai Miller, Gregory Worrell and Nuri Ince

Neural correlates of expertise during kinesthetic motor imagery: Should we reward maximum SMR-
ERD?

Margaux lzac, Eléa Rossignol, Emeline Pierrieau, Natalia Grechukhin, Elina Coudroy, Bernard N’Kaoua,
Léa Pillette and Camille Jeunet Kelway

Neurophone: Real-time brain-mobile phone interface
Norhan Abdelhafez, Manal Tantawy, Abdelrahman Sayed, Nora Ekramy and Mohammed Nour-Eldin

Referencing schemes and their effect on oscillations and broadband power spectral shifts in ste-
reoelectroencephalography
Alex Rockhill, Michael Jensen, Nicole Swann, Ahmed Raslan, Dora Hermes and Kai Miller

Dynamic supression of the cortex through synchronisation during brain computer interfacing
Fiona Permezel, Michael Jensen, Dora Hermes and Kai Miller

Wavelet packet decomposition to extract frequency features from speech imagery
Alberto Tates, Ana Matran Fernandez, Sebastian Halder and lan Daly

EEG correlates of error-related activity during ballistic computer mouse movements
Idorenyin Amaunam, Mushfika Sultana, Borja Rodriguez-Herreros, Tej Tadi, Robert Leeb and Serafeim
Perdikis

Towards a model-based personalization approach for driving a BCI
Adyasha Dash and Selina Christin Wriessnegger
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Paper no.

6 Optimizing time-varying autoregressive models for BCI applications
Kyriaki Kostoglou and Gernot R. Mller Putz

10 A novel ChatGPT-driven communication aid based on code-modulated visual evoked potentials
(cVEP)
Atilla Canturk and lvan Volosyak

14 Processing of incongruent information can be decoded from single-trial EEG: An AR-study
Michael Wimmer, Alex Pepicelli, Ben Volmer, Neven Elsayed, Andrew Cunningham, Bruce H. Thomas,
Eduardo E. Veas and Gernot R. Miller-Putz

23 A small step towards the detection of mental fatigue induced by Bpl-HMD training
Arina Polyanskaya, Roman Rosipal, Gabriela Sobolova, Zuzana Rost'Akova and Natalia Porubcova

25 Investigating coordinates representation during reaching via low-frequency EEG: A preliminary
study
Nitikorn Srisrisawang and Gernot Muller-Putz

27 Feasibility of stereo EEG based brain computer interfacing in an adult and pediatric cohort
Michael A Jensen, Gerwin Schalk, Nuri Ince, Dora Hermes, Peter Brunner and Kai J Miller

32 Resting-state brain criticality and performance with P300-based BCls
Tomko Settgast and Andrea Kiibler

43 Less is more: Advancing EEG-based online continuous machine error detection with the light-
weight Max-Min amplitude noise filtering technique
Yanzhao Pan, Lea Rabe and Marius Klug

48 EEG markers of acceleration perception in virtual reality
Gael Van Der Lee, Anatole Lecuyer, Frangois Cabestaing and Hakim Si-Mohammed

57 Mapping neuromuscular representation of grasping movements using ultra-high-density EEG and

EMG
Leonhard Schreiner, Pauline Schomaker, Sebastian Sieghartsleitner, Michael Schwarzgruber, Harald Pretl,
Andreea |. Sburlea and Christoph Guger



61

63

68

78

80

82

84

88

90

Learning to walk on new ground: Calibration-free decoding for c-VEP BCI
Jordy Thielen, Jan Sosulski and Michael Tangermann

Towards auditory attention decoding with noise-tagging: A pilot study
Hanneke Scheppink, Sara Ahmadi, Peter Desain, Michael Tangermann and Jordy Thielen

The challenge of driving BCI with emotional signals collected by EEG
Daniele Lozzi, Enrico Mattei, Roberta Ciuffini, Alessandro Di Matteo, Alfonso Marrelli, Raffaele Ornello,
Matteo Polsinelli, Chiara Rosignoli, Simona Sacco and Giuseppe Placidi

Assessment of several EEG active paradigms in locked-in syndrome
Perrine Rose Seguin, Emmanuel Maby, Romain Bouet, Lucie Gattaz, Ambre Querry, Lorianna Rizzo, Ales-
sandro Farne and Jérémie Mattout

Enhancing motor imagery BCI classification with block-Toeplitz augmented covariance matrices
and Siegel metric
Igor Carrara and Theodore Papadopoulo

EEG single-trial decoding of visual art preference
Marc Welter, Jesus Casal Martinez, Erin Redmond, Jonathan Baum, Tomas Ward and Fabien Lotte

Should attempted movements replace motor imagery in BCI? The issue of compatibility with gaze
use
Sergei L. Shishkin, Artem S. Yashin, Yulia G. Shevtsova and Anatoly N. Vasilyev

Using transformer networks for streaming speech synthesis from intracranial EEG
Joaquin Amigo-Vega, Maxime Verwoert, Maarten C. Ottenhoff, Pieter L. Kubben and Christian Herff

Novel materials for brain computer interfaces: Perspectives and aspects of combination of a mag-
netoelectric stimulator and a graphene microtransistor array recording system

Stratis Matsoukis, Josef Scharinger, Joana Covelo, Nathalia Cancino-Fuentes, Maria V. Sanchez-Vives,
Guenter Edlinger and Christoph Guger
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