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Welcome to Lübeck!

Joyful, lively, serene²this is how Lübeck's heart beats. Betweencobblestonesand brickwork, between

alleys, water, and sky, the life of this city pulsates. Lübeck has retained its open, honest charm²and

welcomesyou in the spirit of its old motto: harmonywithin, peace without.

Anyone strolling through the old town will quickly the sense of community that makes Lübeck so

special. Behind red facades, in old courtyards and beneath tall towers, this feeling of community

emerges²people look out for each other, they know each other, and guests are alwayswelcome.

Whenwinter comes, a special magic descends on the city: Lübeck shines in the glow of lights, and the

scent of roasted almonds, marzipan, and pine needles fills the air. Christmas markets open in the

historic squares, and between the stalls, familiar sounds, warm conversations, and the smiles of the

peoplewho live here²or belong here for a moment²mingle.

Let yourselfdrift through the UNESCOWorld Heritage Site, feel history, discover art and culture off the

beaten track. And when you stand by the water, where the canals open onto the Baltic Sea, you know:

Lübeck livesby its own rhythm²calm, open, nordic.
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I- MOVE
Integrating movements in neuroscientificinvestigations

The human brain is part of a movable body. Moving the body and its sensory organs helps reduce

uncertainty in a dynamic environment. Cognitive Neuroscience has traditionally considered bodily

movementsa confound, with largelyunknowneffects on and interactionswith neuralactivity.

In classical laboratory experiments, participants®movements have often been minimized, e.g., by

reducing behavior to a single button press at the end of an experimental task or by using fixation

crosses and chinrests to avoid eye- and head movements.

Recently, researchers have started to explore the potential of encouraging and recording participants®

body movements to understand perception and cognition.

The primary objective of the conference is to promote exchange between international scientists,

methods experts, and researchersof all career levels on the use of movement recordings as an asset

in explainingvariabilityin brain activity. This objective is based on three pillars. First, the conference will

foster new approaches to address so far unsolved research questions that will benefit from the

employmentof movementdata. Second, since we believethat the future of CognitiveNeurosciencewill

base significantly on combining movement- with brain activity recordings, this conference enables

participationand offers a platform to kickstart individualparticipants®researchprojects.

Third, the conference will lay the foundation for a so-far missing consensuson best practice, common

challenges, and solutions for movement recording in Cognitive Neuroscience.
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Schedule of

the day

11:30- 12:15 Registration, putting up posters

12:15- 12:45 Conference opening
Welcome addressby Thomas Münte, Vice-President
Medicine of the University of Lübeck

12:45- 13:45 Keynote: Freek van Ede
The interlocking of micro eye- and head-movements
with internal working-memory processes- and their
neural basis

13:45- 14:45 Short talk session #1
Tara Beilner
Tzvetan Popov
Irene Lacal

14:45- 15:15 Coffee Break

15:15- 16:45 Hands-on session : Julius Welzel
Organizationof neurophysiologicaland motion data for
open and reproducible science

17:30- 18:30 Excursion, Fraunhofer IMTE: Anne Katrin Brust & 
Gerrit Bücken
Guided tour in motion recording laboratories

18:30 Welcome Reception (Campus Taste)
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09:00- 10:00 Keynote: Giacomo Novembre
IntegratingMovement into the Neuroscience
of Music and Social Interaction

10:00- 11:30 Poster session #2 & Coffee
odd poster numbers

11:30- 12:30 Panel discussion
Topics: Conference evaluation, consensusarticle,
I-MOVE 2026 8
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09:00- 10:00 Keynote: Marlene Meyer
Babieson the move: How to deal with
movements in infant EEG research

10:00- 11:30 Poster session #1 & Coffee
evenposter numbers

11:30- 12:30 Short talk session #2
Louisa Kulke 
Lydia Brundisch
Luca Abel

12:30- 14:00 Lunch on Campus

14:00- 15:30 Hands-on session : Martin Bleichner & Melanie 
Klapprott
The do's and ĬŸŰћƣƚof multimodal data acquisition in 
everydaylife

15:30- 16:00 Coffee break

16:00- 17:00 Short talk session #3
Robert Stojan 
Maren Schmidt- Kassow
Marc Varel

17:00-18:00 mBrainTrain Workshop 
MULTIMODAL ON THE MOVE

18:00 Time for dinner and a visit of the
Christmas market in the city
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Useful

Information

Conference location

Center of Brain, Behaviorand Metabolism(CBBM)

University of Lübeck, Building 66

Marie-Curie-Straße, 

23562 Lübeck

Germany

https://www.cbbm.uni-luebeck.de/cbbm
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Venueand Directions

Venue

Arrival

The CBBM (Building 66) 

Is located on the campus of the University of Lübeck / 

University Hospital Schleswig-Holstein (UKSH) on Marie-Curie-Straße.

By Car
The easiest way to reach us is via Ratzeburger Allee. You can use the UKSH parking garage (paid parking). From 

there, it is about a 12-minute walk to the CBBM. Alternatively, you can also arrive via Mönkhofer Weg and park near 

the University of Applied Sciences (Technische Hochschule).

By Bus
Line 9:Take line 9 to Ūniversitätsklinikum°, stop "UKSH West̄ . From there, a footpath leads directly to the CBBM, 

taking about 2 minutes.

Line 1: Take line 1 to "Technische Hochschule" and get off there. From there, turn left onto the campus. Before the

barrier, turn right onto Marie-Curie-Straßeand follow it to the CBBM. Thiswalk takes about 8 minutes.

Lines 4 and 6: Take lines 4 or 6 to "Universitätsstraße° and get off there. From there, enter the campus through the

main entrance of the UKSH. Follow Universitätsstraßeuntil you reach the car barrier, then turn left into Marie-Curie-

Straße. This road leads to the CBBM, which is on the right-hand side after the construction site. The walk takes about

15 minutes.

Technische Hochschule
Universistätsstaße

UKSH-WESTM
arie -C

urie -S
traße

Parking garage UKSH

CBBM
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CBBM
Marie-Curie-Straße, 

Building 66

CAMPUS TASTE
Maria-Goeppert-Straße 1

Å Welcome Reception

CAMPUS CENTER
Alexander- Flemming Straße 1

ÅEdeka Süllau

ÅALDI

ÅBäckerei von Allworden

ÅAri Grill

ÅHong Van

Bäckerei Junge
Heinrich- Meibom str.

UNI MENSA
MönkhoferWeg 241

Places toEat and Fraunhofer IMTE

Fraunhofer IMTE
MönkhoferWeg 239a

M
arie -C

urie -S
traße
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Keynote Speakers

The interlockingof micro eye- and head-movementswith

internal working-memory processes³and their neural

basis

To understand human cognition and behaviour, it is vital to understand the foundational processes by which humans

retain, select, and transform internal representations­inmind®. Gaining access to these core internal working-memory

processes, however, is not trivial. I will start my talk by showing how these internal working-memory processes can be

read out from directional biases in miniscule eye movements known as microsaccades ²an accessible peripheral

f̄ingerprint°of attentional computations upstream in the brain®soculomotor system. I will show how this extends to

micro movements of the head and unpack the theoretical implications of these findings. I next adopt a pragmatic

perspective, delineatinghow microsaccade biasescan be leveragedas a powerful signal to track core internal working-

memory processes across space and time, bringing novel opportunities for uncovering the principles of working-

memory use in dynamic settings and in active behaving humans. Finally, I will address how spatial biases in

microsaccadesrelate to neuralmodulationsby covert spatial attention, arguing for a functionalbut not obligatory link.

Freekvan Ede
Institute for Brain and BehaviorAmsterdam, Department of Experimental and Applied 

Psychology, Vrije UniversiteitAmsterdam, The Netherlands

Marlene Meyer
Donders Institute for Brain, Cognition, and Behaviour, Radboud University, The 

Netherlands

Babieson the move: How to deal with movementsin infant

EEG research

Electroencephalography(EEG) is one of the most established tools used in developmental cognitive neuroscience

research with infants and young children. EEG is non-invasive, allows measuring neural activity with high temporal

resolution, and has contributed important insights on social-cognitive development. However, infant EEGresearch also

faces many challenges, particularly the amount and variety of movements infants make during EEG recordings. While

adults are typically instructed to reduce their body and specifically eye-movements to a minimum during EEG

recordings, movementsduring infant EEGrecordings are unavoidableand often leave challenging artifacts in the data.

In this talk, I will describe the movements encountered in infant EEG data and I will discuss ways to reduce

movements during testing, to exclude movements in data analysis, and how to potentially make use of movements as

focus of interest.

Thursday, 04.12.2025  I12:15

Friday, 05.12.2025  I09:00
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Giacomo Novembre
Neuroscienceof Perceptionand Action Lab, ItalianInstitute of Technology, Rome, Italy

IntegratingMovement into the Neuroscienceof Music and 

Social Interaction

Music and dance are universally acknowledged as essential elements of human social interaction, yet neuroscience

currently lacks sufficient tools to fully explore their biological foundations. To move this research forward, I propose that

neuroscience must: (i) prioritize behavioral analysis, particularly movement, and develop robust methods to handle its

inherentmultidimensionalcomplexity; (ii) holisticallyintegrate behavioraland neural approaches; (iii) refine computational

methods to untangle overlapping neural processes during naturalistic behaviors; (iv) adopt a comparative perspective,

for example by examiningdifferent developmentalstages; and (v) extend measurementpractices into ecologicallyvalid,

real-world environments. In this keynote, I will discuss recent studies from my laboratory addressing these critical

challenges and demonstrate how focusing on movement enriches our neuroscientific understanding of music, dance,

and social interactions.

Organizationof neurophysiologicaland motiondata for

open and reproduciblescience

Julius Welzel
Kiel University, Germany

The Brain Imaging Data Structure (BIDS) aims to make neuroimaging and behavioural data interoperable across

different laboratories by standardizingdata representation and metadata structure. This promotes findable, accessible,

interoperable, reusable (FAIR) data management, ultimately boosting the reproducibility of research. The hands-on

session will consist of a talk and a DIY part. The talk will introduce the motivation for using BIDS for data curation and

how it helps individual researchers and group leaders. The hands-on part can have dual tracks demonstrating how to

convert data sets of different modalities (EEG and motion) using Python and/or Matlab respectively. Concretely, the

session will start with a tutorial for converting example data snippets into BIDS, allowing participants to modify the

scripts to convert their own data sets into BIDS.

Saturday, 06.12.2025  I09:00

Thursday, 04.12.2025  I15:15

Hands-on sessions
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Martin Bleichner
University of Oldenburg, Germany

Melanie Klapprott
University of Oldenburg, Germany

The do®sand don'ts of multimodal data acquisitionin everydaylife

Recent technological advances have made it possible to record EEG not only in the lab but also in everyday life³

during office work, while shooting basketballhoops, or even while swimming. Theserecordings hold immensepotential

to deepen our understandingof brain activity in rich, real-world scenarios. However, moving beyond the controlled lab

environment also introduces serious challenges: How do we separate meaningful neural signals from overwhelming

noise? How do we avoid drawing entirely incorrect conclusionsbased on non-neuralartifacts?

Recording EEG"in the wild" requires us to look beyond the brain. To interpret data meaningfully, we must consider the

context in which brain activity unfolds³ the surrounding acoustic environment, the individual®smovements, or the

presence of others, to name just a few. Fortunately, a growing range of tools ³ such as IMU motion sensors,

microphones, and cameras³ allows us to capture some of this complexity. However, making optimal use of these

data streamsrequirescareful synchronizationand thoughtful integrationwith EEGrecordings.

In this hands-on workshop, we will share lessons learned from our extensivework with mobile EEG,including practical

examplesand common pitfalls. Participantswill explore:

ÅSmartphone-based tools to access and record from built-in sensors

ÅMethods for synchronizingand validatingmultimodaldata streamsusing the Lab StreamingLayer (LSL)

ÅOur custom-built standaloneEEG/audio system³ the nEEGlace³ enablingintegrated recordingson the go

We will demonstrateuse cases, highlight technicaldo®sand don®ts, and leaveample time for open discussionand 

hands-on exploration. Whetheryou are just getting started or alreadyworking with mobile EEG, this workshopwill help

you navigate the complexitiesof multimodal recordingsbeyond the lab.

Friday, 05.12.2025  I14:00



15

Excursionat the

Fraunhofer IMTE

Anne Katrin Brust
Fraunhofer IMTE

Gerrit Bücken
Fraunhofer IMTE

At the AI-Motion Labs in the FraunhoferResearchInstitution for Individualizedand Cell-Based Medical Engineering,we

offer a unique research facility that offers advanced motion analysisby using a modular, high-tech treadmill (M-Gait,

Motek Medical BV, NL) and multi-directional robotic 3D body weight support system (FLOAT, Reha-Stim Medtec AG,

CH). Both systems are designed to enable safe, comprehensive and innovative movement analysis and gait

rehabilitation. We believe in the potential of these tailored cutting-edge technologies together with AI-supported

learning techniques in tomorrow®shealthcare. We thus contribute to the development and validation of approaches

tailored to our clients' needs while also innovating new methodologies that enhance patient outcomes and improve

overallhealth management.
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Poster sessions
Poster Nr. First Author/Presenter Title

02 Martin Orf
Beyondthe Lab: Linking Gait, EEG, and Speech in

Real-World Communication Tasks

04 MengwanXu
Cognitive and motor dynamics of walking 

and speech processing

06 ZurnaAhmed
Stable Latent Dynamics and Context-Dependent Neural 

Encoding of Reaches in Freely Moving Rhesus Macaques

08 Martin Lotze
Motor performance control during longitudinal 

activation fMRI-studies

10 TongthaiTaotong The eye-gaze direction affects the intelligibility of speech

12 Maren Schmidt-Kassow
Auditory-motor synchronization affects stimulus anticipation

and encoding

14 Louisa Kulke
Co-registering EEG and eye-movements to measure infant 

social skills in real-world social interactions

16 Jakob Poehlmann
Integrating continuous behavioral responses and neural activity

to understand temporal filtering of painful and uncomfortably loud stimuli

18 Piotr Biegaŋski Explainable actigraphy-based sleep/wake scoring

20 AdityaChowdhury Trans-saccadic prediction error and human alpha oscillations

22 Phuc Thu UyenNguyen
Applying Markerless Pose Estimation in Grouping Judo

Techniques

24 Miriam Kurz
Macroscopic Body Movements as a Marker for Acute Stress.

A Systematic Review and Meta-Analysis

26 XiongboWu
Alpha/Beta oscillations reflect the dynamics of the oculo-

motor system during memory formation

28 Felix Stockar
Alpha oscillations indicate distinct impacts of aging on 

target selection versus distractor suppression

30 Gábor PéterHáden
Investigating the learning of movement sequences with EEG

and motion capture

32 ZiyingTang
Improved Auditory Neural Processing Through Active 

Exploration

34 Moritz Hegert
Resting-State EEG Variability around Blinks Predicts Cognitive 

Performance Positively in Older but Negatively in Younger Adults

36 Sabine Grimm
Visual attention and gait control during walking 

in younger and older adults

38 VaishaliVinod
Preprocessing on the Move: An Overview of Preprocessing

Pipelines in Gait-related Mobile EEG

40 Julia Krebs
Embodied grammar: Neuromotor signatures of event 

structure in sign language

42 Robert Stojan
Mobile fNIRS to Study Everyday-Like Motor-Cognitive Tasks

in Older Adults

44 Neil Dundon
Time varying neural signature of whole-body adaptation in a real-life

basketball free-throw task with visuo-motor and kinesthetic adaptation 

demands

46 Edmund Wascher
Pitfalls and challenges in measuring mobile EEGs

while walking

48 Tobias Babel
Ifluenceof processingdelayand acoustic coupling on spatial

hearingwith hearingaids - insightsfrom an audiovisualsearchparadigm

50 Christina Sophie Wegewitz Towards mobile, neuro-steered hearing devices

52 Sarah Marie Blechschmidt
Cleaning Up the Noise: Automated Pipelines for Pediatric

EEG With and Without Cochlear Implants

Friday
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Poster Nr. First Author/Presenter Title from the poster

01 Tzvetan Popov
From Fixation to Footstep: Human Cortical, Oculomotor, and

Gait-Linked Predictors of Real-World Spatial Navigation

03 Irene Lacal
Deciding while acting ² the planning horizon of 

primate sensori-motor cortex

05 Sara Ahmadi Majd
Freely behaving is not randomly behaving: Hidden vigilance 

states in naturalistic foraging

07 Qian Chu
PyNeon: A Python package for the analysis of Neon 

multimodal mobile eye-tracking data

09 Martin Geiger
EEG correlates of retinal optic flow

11 Marc Varel
Bilateral Cerebellar tACS Modulates Gait Dynamics and Neural Entrainment in 

Human Locomotion¯zu £Frequency-Specific Cerebellar Transcranial Alternating 

Current Stimulation (c-tACS) Modulates Gait Dynamics and Phase Synchrony

13 Klaus Gramann
EEGManySteps: Investigating the Influence of Experimental Setups 

on Gait-Related EEG through Collaborative Data  Collection and Analysis

15 Laura Maffongelli
When actions go wrong: Children®s brain responses to 

disrupted sequences

17 Annika Werwach
Memories in motion: Tracking memory development 

in freelymoving toddlers using mobile EEG

19 Mona Franke
Context-dependent speech motor preparation 

and behavioral adaptation

21 Max Schulz
Automating Headpose-Based Trial Selection in Infant EEG

Using Convolutional Neural Networks

23 Tara Beilner
Eye Movements and Alpha/Beta Power During Memory 

Retrieval are linked to Encoding and Memory Performance

25 Luca Abel
Body movements as biomarkers: Machine Learning-based

prediction of HPA axis reactivity to stress

27 Marie-Luise Otte
Neuronal correlates of neurological soft signs in female

participants with borderline personality disorder

29 Stine Alpheis
Physical fitness and performance under pressure: psycho-logical and 

neurophysiological mechanisms in a comparisonacross music, sports, and 

medicine

31 Antonia Düfeld
The Impact of Touch on Face Processing in 7-month-old 

Infants

33 Maksim Eremenko
Extracting Event Boundaries from Eye-Tracking Data Collected During a Movie-

Watching Experience

35 BliaSass
Auditory Attention Triggers Eye Movements According 

to Cue Direction

37 Magdalena Gippert
Event-related neural synchronization during a basic motor imagery 

task predicts imagery-induced motor adaptation across participants

39 Tom Bullock
SABER: Spatial Attention, Brain, Extended Reality

41 Malte Wöstmann
Body movements integrate with brain signals to guide

attention

43 Lydia Brundisch
Trajectory-Based Analysis Reveals Developmentally Graded Patterns

 of Spatial Navigation Strategy Use

Saturday
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From Fixation to Footstep: Human Cortical, Oculomotor, and

Gait-Linked Predictors of Real-World Spatial Navigation

Tzvetan Popov
Organization(s): University Zürich, Switzerland

The present report examines the neural dynamics supporting internally generated spatial decisions in humans, 

focusing on oscillatory and oculomotor mechanisms during planning and locomotion. Participants (N=31 Exp 1, N=28 

Exp 2) prepared left/right turns during 20-second fixation delays, following a spontaneous alternation rule across 80 

trials, without external cues. Posterior alpha-band (8²14 Hz) lateralization and subtle gaze biases reliably predicted 

upcoming choices. Crucially, these signals also anticipated errors, with reversed alpha and gaze patterns preceding 

incorrect turns, suggesting a continuous covert trace of intention fidelity.

Beyond stationary planning, EEG recorded during walking revealed that step onsets were phase-locked to a slow, 

gait-induced cortical oscillation. Step onset times exhibited systematic progression across the phase of the ongoing 

cortical gait oscillation, consistent with the principle of phase precession described in rodent hippocampal theta 

dynamics. The evidence for a non-invasive indicator of locomotor phase progression in human cortex is discussed, 

suggesting that sequential timing codes may be preserved across species, albeit expressed through different 

sensorimotor rhythms. The results foreground the possibility for a mobile, high-resolution framework for studying 

spatial intention and planning, bridging invasive rodent studies with non-invasive, real-world human neuroscience.

Beyond the Lab: Linking Gait, EEG, and Speech in

Real-World Communication Tasks

Martin Orf, Sarah Tune1, Ronny Hannemann2, Franziska Scharata, Jonas Obleser
Organization(s):1: Universitiy of Lübeck, Germany; 2: ORCA Labs Europe, Germany

Communication is a key factor that immerses us in our surroundings and connects us to others. Hearing aids, the 

most common conservative treatment for hearing loss, have undergone significant technological advances aimed at 

improving listening in complex environments. Recent innovations, such as integrated motion sensors, now provide 

valuable data for understanding the simultaneous demands of verbal communication and unrestricted movement. 

These developments offer new insights into cognitive-motor interference and shed light on the long-term impacts of 

hearing loss. This study investigates how hearing, communication, and movement interact in real-world settings, with 

a particular focus on the rhythmic interplay between speech, neural activity, and gait. Participants (N ~50) performed 

tasks including passive listening, speech-in-noise comprehension, and natural conversation while walking both 

indoors and outdoors. Using hearing aid²embedded motion sensors, EEG recordings, and spoken audio from 

participants and experimenters, we captured a multimodal dataset encompassing behavioural, neural, and motor 

dynamics. We present our analysis pipeline, demonstrating the integration of heterogeneous sensors and offering 

initial results. Neural responses to speech stimuli recorded outdoors closely aligned with those from controlled lab 

conditions, confirming the reliability of EEG in naturalistic environments. Participants walked faster outdoors than 

indoors during auditory tasks, likely due to the influence of indoor reverberation. Preliminary findings also suggest a 

relationship between speech envelope dynamics and gait behaviour. Together, these results illustrate how different 

rhythmic systems³speech, brain activity, and movement³are temporally coordinated in natural communication and 

emphasize the importance of multimodal approaches to understanding real-world hearing and behaviour.
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Deciding while acting ² the planning horizon of 

primate sensori-motor cortex

Irene Lacal1,2, Zurna Ahmed3, Jonas Dehning4, Johannes Zierenberg4,5, Viola Priesemann4,5, 

Alexander Gail1,2,5,6

1: SensorimotorGroup, German Primate Center, Göttingen, Germany; 2: Leibniz ScienceCampusPrimate Cognition, Göttingen, Germany; 

3: Psychologyof Language, Georg-Elias-Müller Institute, Göttingen, Germany; 4: Max Planck Institute for Dynamics and Self-Organization, 

Göttingen, Germany; 5: Bernstein Center for Computational Neuroscience, Göttingen, Germany; 6: Faculty for Biologyand Psychology, 

University of Göttingen, Germany

Chasing prey or foraging requires evaluating distant stimuli, transforming this information into an action plan, and 

adjusting ongoing behavior in a timely manner. The evolutionary expansion of the frontal cortex is considered 

responsible for enhanced behavioral flexibility and an extended spatiotemporal radius of potential actions, enabling us 

to make mid-movement decisions about distant goals. The primary motor cortex (M1) and the dorsal premotor cortex 

(PMd) are two frontal areas known for their critical roles in selecting, planning, and executing arm reaches. These two 

brain areas differ in evolutionary age, with PMd emerging later than M1. Here we ask whether this difference 

translates into distinct action-planning horizons when rhesus monkeys approach distant targets during locomotion. 

Specifically, we hypothesize that PMd, being a more recent evolutionary acquisition, plays a greater role than M1 in 

representing and selecting targets beyond reach. To test this, we recorded neural activity from M1 and PMd in three 

rhesus macaques as they chose between two potential targets while walking towards them.

Our findings show that PMd is involved in selecting distant action goals and can update preferred target 

representations based on the targets® value during the ongoing approach behavior. In contrast, M1 is primarily 

involved in arm movements for locomotion. We conclude that the two brain regions play different roles in adaptive full-

body foraging behavior, corresponding to different action horizons: within reach for M1, and beyond reach for PMd, 

opening new perspectives on the organization of the frontal-lobe action-associated brain regions during ecologically 

relevant behaviors.

Cognitive and motor dynamics of walking 

and speech processing

MengwanXu1,3, MickaelDeroche3,4, Simone Dalla Bella2,3, Simone Falk1,3

Organization(s): 1: Department of Linguisticsand Translation, University of Montreal, Canada; 2: Department of Psychology, University of

Montreal, Canada; 3: International Laboratory for Brain, Music and Sound Research (BRAMS), Canada; 4: Department of Psychology, 

Concordia University, Canada

Classical cognitive neuroscience minimized movement during experiments to control variance, but new imaging 

methods now let us integrate movement into neural measurements, making the motor system®s contributions to 

cognition explicit. We present a walking-while-listening (WLL) paradigm that combines over-ground motion capture 

with concurrent fNIRS to test how semantic processing of action words interacts with physical locomotion. 

Specifically, we assess whether WLL produces a dual-task effect and whether action-semantic processing yields a 

facilitatory effect on behavior and/or brain responses. Healthy young adults walked naturally while (i) walking only, (ii) 

listening passively to words, and (iii) actively processing action verbs versus city names. We assessed cadence, step 

length, and step duration via motion capture; we measured hemodynamic changes over prefrontal and motor cortices 

using fNIRS. Our technical setup resulted in joint movement²brain co-recording, using shared timestamps and event 

markers to synchronize audio delivery, mocap, and fNIRS. Short-separation channels on fNIRS recorded movement-

related physiological noise, which was regressed out to keep cortical data unbiased by extracerebral signals. 

Preliminary results indicate that locomotion does not lead to dual-task costs during passive speech listening, 

consistent with its automatized nature. Yet when participants actively process action verbs, motor cortex activity is 

reduced relative to non-action words despite minimal kinematic change, suggesting resource redistribution or 

interference between concurrent motor and action-meaning processes. This result aligns with Embodied Cognition 

accounts in which conceptual meaning is tightly connected to sensorimotor experiences, underscoring the need to 

involve motor system measurements when assessing the neural representation of language.

03
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Freely behaving is not randomly behaving: Hidden vigilance 

states in naturalistic foraging

Sara Ahmadi Majd1,2, Zahra YousefiDarani1,2, Neda Shahidi1,2

Organization(s): 1: University of Göttingen, Göttingen, Germany; 2: German Primate Center, Göttingen, Germany

When animals forage together, they should remain alert to external uncertainties. In primates, this is embodied as 

looking at others and around while manually foraging. How do monkeys navigate the trade-off between maintaining 

vigilance and acquiring food? We designed a dyadic foraging task for freely moving macaques in which they searched 

a floor grid of woodchip piles and identified foraging, looking at the partner, and vigilance scan actions. Computing an 

action transition matrix, we found that foraging and vigilance scans often follow block-like patterns as each occurs 

repeatedly. This raises the question of whether the high probability of an action repeating is due to the cost of 

switching to other actions or reflects the influence of a sustained internal state? We employed a Hidden Markov Model 

in which the emitting actions in each hidden state are predicted using a generalized linear model (GLM-HMM). The 

fitted HMM-GLM revealed that states were stable, with a higher probability of staying in a state than switching. While 

in one state, the probability of foraging was the highest, in another, looking at the partner was most probable. To 

incorporate bodily predictors of hidden states and upcoming actions, beyond the single previous action, we tracked 

17 keypoints on monkeys® bodies and extracted a low-dimensional latent space using a gated recurrent neural 

network. Again, we found state-dependent contributions of these latent variables in predicting the upcoming actions. 

These results suggest that our model inferred hidden states of vigilance, influencing the trade-off between maintaining 

vigilance and acquiring food.

Stable Latent Dynamics and Context-Dependent Neural 

Encoding of Reaches in Freely Moving Rhesus Macaques

Zurna Ahmed1,2, Irene Lacal2,3, Matthias Nuske4, Richard Vogg5, Florentin Woergoetter4, Alexander 

Ecker3,5,6, Alexander Gail2,3,7,8

Organization(s): 1: Psychologyof Language, Georg-Elias-Müller Institute, Göttingen, Germany; 2: SensorimotorGroup, German Primate 

Center, Göttingen, Germany; 3: Leibniz Science Campus Primate Cognition, Göttingen, Germany; 4: Department for Computational 

Neuroscience, Third Physics Institute, University of Göttingen, Germany; 5: Max Planck Institute for Dynamics and Self Organization, 

Göttingen, Germany; 6: Institute of Computer Science and Campus Institute Data Science, University of Göttingen, Germany; 7: Bernstein 

Center for Computational Neuroscience, Göttingen,Germany; 8: Faculty of Biologyand Psychology, Göttingen, Germany

Systems neuroscience of goal-directed behavior seeks to understand how actions are planned and executed toward 

specific objectives. Goal-directed arm reaches, a primary means of interacting with our environment, are known to be 

encoded in the primary motor cortex (M1) and dorsal premotor cortex (PMd) of rhesus monkeys. However, it remains 

unclear to what extent neural encoding of isolated reaches in constrained settings generalizes to full-body behavior in 

more ecologically relevant contexts.

To address this, we developed the Exploration Room with markerless full-body motion-tracking and wireless neural 

recordings, where unconstrained foraging with varied options encouraged a wide range of full-body behaviors. This 

allowed us to examine whether reach encoding is dependent on behavioral context. Kinematic analyses revealed that 

monkeys consistently limited reaches to a narrow range of ipsilateral arm postures, suggesting whole-body 

reorientation and biomechanical optimization independent of the behavioral context. Despite complex full-body 

movement, these reaches resembled ballistic arm movements, with bell-shaped velocity profiles and distance-

dependent peak velocities. Neural recordings in PMd and M1 revealed that encoding of arm reaches is highly 

dependent on behavioral full-body context despite consistent reach kinematics. Yet latent dynamics analyses showed 

context-dependent activity remained robust across brain areas, sessions, and individuals. Together, our results 

suggest that animals use whole-body adjustments to constrain arm movements to biomechanically efficient 

configurations. The brain supports this flexibility by organizing neural activity into context-specific yet stable low-

dimensional dynamics, highlighting arm reaches as a fundamental mode of interaction with the environment³even 

during complex full-body behaviors.
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PyNeon: A Python package for the analysis of Neon 

multimodal mobile eye-tracking data

Qian Chu1,2,3, Jan-Gabriel Hartel1, Alex Lepauvre1,4, Lucia Melloni1,2,5,6

Organization(s): 1: NeuralCircuits, Consciousness, and CognitionResearch Group, Max Planck Institute for EmpiricalAesthetics; 2: Max 

Planck - University of Toronto Centre for NeuralScience and Technology; 3: KrembilBrain Institute and Institute of Biomedical Engineering, 

University of Toronto; 4: Donders Institute for Brain, Cognitionand Behaviour, Radboud University Nijmegen; 5: PredictiveBrain Department, 

Research Center One Health Ruhr, University Alliance Ruhr, Faculty of Psychology, Ruhr University Bochum; 6: Department of Neurology, 

New York University Grossman School of Medicine

Mobile eye-tracking systems enable researchers to study human behavior and cognition in real-world contexts by 

capturing eye movements, scene video, and motion data. However, the analysis of such dynamic, multimodal data is 

often hampered by challenges in synchronization, alignment, and interpretation. To address these obstacles, we 

present PyNeon (https://github.com/ncc-brain/PyNeon), an open-source, community-driven Python package 

purpose-built for the analysis of data from the Neon mobile eye-tracker (Pupil Labs GmbH).

PyNeon offers intuitive functionalities for importing hierarchical Neon data, including time-series (gaze, IMU, eye 

state), events (blinks, fixations, saccades), and associated scene video. Its robust preprocessing tools streamline 

tasks such as flexible interpolation, cropping, stream concatenation, and alignment of multimodal data with differing 

sampling rates. Dedicated epoching functions support event-based segmentation for hypothesis-driven analyses. 

Advanced computer vision modules facilitate mapping gaze data onto dynamic real-world surfaces using AprilTags 

and enable scanpath estimation in naturalistic settings via optical flow. PyNeon integrates seamlessly with Pandas 

and OpenCV, empowering users to leverage a broad suite of data analysis methods. To enhance data sharing and 

reproducibility, the package enables export to Brain Imaging Data Structure (BIDS) formats, including emerging 

standards for motion and eye-tracking data.

Designed to be modular, easily extensible, and developed for and with the community, PyNeon provides a powerful, 

standardized foundation for researchers seeking to analyze and share mobile eye-tracking datasets in diverse 

experimental paradigms. Comprehensive documentation and tutorials support open, community-driven development 

and use.

Motor performance control during longitudinal 

activation fMRI-studies

Martin Lotze
Organization(s): Universitätsmedizin Greifswald, Germany

Documenting performance during functional imaging is a standard procedure used to control for compliance, 

sensorimotor and cognitive demands. In the case of motor tasks, precision, force and frequency can have a 

significant impact on the magnitude of functional activation. Questionnaires are used in psychological investigations to 

control for cognitive demand. Psychophysiological documentation is employed to record bodily responses. For 

longitudinal intervention studies, it is of the utmost importance to implement meticulous pre- and post-performance 

documentation and balance in order to accurately assess changes over time. Any changes in compliance may 

introduce additional uncontrolled variables, which can hinder the interpretation of functional magnetic resonance 

imaging (fMRI) related changes. I here present strategies for controlling and balancing performance in functional 

imaging approaches.
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EEG correlates of retinal optic flow

Martin Geiger1, Benedikt V. Ehinger1,2

Organization(s): 1: University of Stuttgart, Institute for Visualizationand Interactive Systems; 2: University of Stuttgart, Stuttgart Center for

Simulation Science

Optic flow is a crucial input for human action in real world behaviour. In this project, we are planning to combine eye-

tracking and electroencephalography (EEG) to study the effects of passive optic flow on neural responses in free 

viewing conditions. Specifically, to test whether the human brain abstracts away irrelevant visual motion, participants 

will perform a visual search task on an array of static face and egg stimuli. Additionally, we provide different 

combinations of structured and random optic flow in the background as distractor stimulation (random dot motion, 

linearly moving, or radially expanding distractors). We will apply deconvolution modelling to disentangle overlapping 

neural responses that are resulting from short fixation durations. This approach allows us to investigate whether and 

how different features of optic flow modulate fixation-related potentials (FRPs). We will model both linear and non-

linear effects by using predictors such as average optic flow, total optic flow, and distance-weighted optic flow relative 

to the current fixation. Our hypothesis is that condition effects such as the N170 amplitude associated with face 

processing remain unaffected from any optic flow, while the overall FRP shape may vary depending on the presence 

and type of visual motion. We further expect to find previously unknown non-linear effects of the object flow features 

on the FRP. This will provide a foundation for future experiments investigating active optic flow during natural 

locomotion in virtual and real-world environments.

The eye-gaze direction affects the intelligibility of speech

TongthaiTaotong, Torsten Dau,Axel Ahrens
Organization(s): Technical University of Denmark, Denmark

In many communication settings, we move our eyes to capture different visual information. Previous studies have 

shown interactions between the direction of the eye-gaze and auditory perception, even in situations when no visual 

information are present. In animals, the gaze direction has been shown to modulate activity to acoustic stimuli in the 

auditory cortex. In humans, decreased thresholds of binaural lateralization cues and improved accuracy of 

understanding series of digits in the presence of other speech has been shown. Here, we investigated the effect of 

the eye-gaze direction on speech perception of single-digit and four-digit streams while directing the gaze at different 

directions containing either speech or non-speech stimuli. The speech interferers were also digits, spoken by a 

different gender than the target speech. The non-speech interferers consisted of speech-modulated speech shaped 

noise, with the same broadband modulations as the target material. The results showed improved speech intelligibility 

when the gaze direction and the auditory target direction were matching, in comparison to conditions where the gaze 

was pointed at a non-target direction. No differences were found comparing single-digit and 4-digit streams. 

Presenting either speech or non-speech stimuli at the gaze direction did not affect the speech intelligibility results. 

These findings present evidence that the auditory information coming from the same direction as the gaze are not 

processed differently, instead it appears more likely that a mismatch between the auditory and the visual attention 

systems causes detrimental effects on speech intelligibility.
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Bilateral CerebellartACS ModulatesGait Dynamics and NeuralEntrainment in Human Locomotion̄

zu £Frequency-SpecificCerebellarTranscranialAlternatingCurrent Stimulation (c-tACS) Modulates

Gait Dynamics and Phase Synchrony

Marc Varel1, Michael Doppelmayr1, Sergiu Groppa2, Traian Popa3, Adrian Zeitner1

Organization(s): 1: Department of Sport Psychology, Johannes Gutenberg-University, Mainz, Germany; 2: Director of Clinic of Neurology, 

Saarland University, Bad Homburg, Germany; 3: Department of Clinical Neurosciences, Lausanne University Hospital (CHUV), Lausanne, 

Switzerland

The cerebellum plays a crucial role in coordinating the timing and stability of locomotion, and its dysfunction can lead 

to gait disturbances that compromise independence and quality of life. We tested frequency-specific effects of 

bilateral cerebellar transcranial alternating current stimulation (c-tACS) on gait performance and neural entrainment in 

healthy adults using mobile recordings.

Fifteen participants completed seven randomized c-tACS (2 mA) protocols: individualized gait-cycle frequency 

(iGCF), ±10% iGCF, x10 iGCF, step frequency (iSF), gamma-frequency (50 Hz), and sham. Stimulation was applied 

during five minutes of continuous overground walking and a two-minute stop-and-go task, capturing movement in 

dynamic and naturalistic contexts. Gait metrics were acquired using synchronized accelerometry; neural entrainment 

was quantified via phase-locking value (PLV). Perceptual and tolerability ratings were collected after each protocol.

50 Hz c-tACS significantly increased gait velocity and stride length compared to all other protocols (p < 0.001). 

Stimulation at gait-cycle and step frequencies yielded robust phase synchronization with gait rhythm (high PLV), 

similar to sham, but did not alter mean gait metrics. PLV was most stable during stop-and-go for iGCF and sham. All 

protocols were well tolerated; only 50 Hz was effectively distinguished perceptually.

In conclusion, bilateral cerebellar c-tACS exerts frequency-specific effects on gait and neural entrainment in mobile 

contexts. Gamma stimulation enhances spatial gait parameters, indicating potential for disorders with reduced stride 

length and velocity (e.g., cerebellar ataxia, post-stroke). Individualized gait-related c-tACS optimally entrains gait 

rhythms and may support rehabilitation of timing-related disturbances, such as freezing in Parkinson®s disease.

Auditory-motor synchronization affects stimulus anticipation

and encoding

Maren Schmidt-Kassow
Organization(s):Frankfurt University, Department of Psychiatry, Psychosomatic Medicine and Psychotherapy, Germany

Auditory²motor synchronization (AMS) has been proposed as a mechanism through which rhythmic activity can 

shape cognitive processing. In the present study, we investigated whether engaging in AMS enhances two key stages 

of information processing: stimulus anticipation and stimulus encoding. Participants performed a 2-tone oddball 

paradigm either while synchronizing their movements with an auditory beat or in a self-paced motor condition. EEG 

markers revealed that AMS was associated with increased pre-stimulus beta activity, indicating facilitated anticipation 

of upcoming stimuli, as well as enhanced P300 amplitudes after stimulus presentation, reflecting more efficient 

encoding. These findings provide evidence that AMS does not merely support timing accuracy, but can directly 

modulate preparatory and encoding processes that are crucial for attention and memory. By highlighting the impact of 

auditory²motor coupling on these fundamental cognitive operations, our results point to AMS as a promising avenue 

for remediation approaches in populations with attentional and mnemonic deficits.
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EEGManySteps: Investigating the Influence of Experimental Setups 

on Gait-Related EEG through Collaborative Data  Collection and Analysis

Klaus Gramann1, Aitana Grasso-Cladera2, Julian E. Reiser3, Melanie Klapprott4, Sein Jeung1, Julius 

Welzel5, LiyuCao6, Elena Cesnaite7, SodiqFakorede8, Simon Ladouce9, Janna Protzak10, Yahya 

Shirazi11, Joris van der Cruijsen12, Martin Geiger13, Daniel Büchel14, Anna Wunderlich1

Organization(s): 1: TU Berlin, Germany; 2: Osnabrück University, Germany; 3: Leibniz Research Centre for Working Environment and 

Human Factors, Germany; 4: Oldenburg University, Germany; 5: Kiel University, Germany; 6: Zhejiang University, China; 7: Münster 

University, Germany; 8: University of Kansas Medical Center, USA; 9: KU Leuven, Belgium; 10: Emory University, USA; 11: SwartzCenter 

for Computational Neuroscience, USA; 12: Radboud University, Netherlands; 13: University Stuttgart, Germany; 14: German Sports 

University Cologne, Germany

Recent developments in mobile brain imaging technologies have opened up new avenues to use brain imaging 

methods outside traditional laboratory settings. Using electroencephalography (EEG) in mobile settings, such as 

walking, offers new opportunities to investigate human brain function in naturalistic environments. However, the 

reproducibility of mobile brain/body imaging (MoBI) findings remains challenged by variability in experimental setups, 

acquisition systems, and analysis pipelines. To address these issues, EEGManySteps was established as an open, 

community-driven initiative designed to systematically investigate how methodological differences shape EEG 

outcomes in gait-related paradigms. Inspired by the EEGManyLabs project, we adopt a ¯walking oddball° protocol to 

examine step-specific time²frequency patterns, characterize gait artifacts across systems, evaluate the influence of 

preprocessing strategies, and assess gait-related modulation of secondary task correlates. Our work is structured 

across interconnected work packages that address the integration of existing data, coordinated acquisition of new 

data, data curation, harmonized analyses, dissemination, and funding strategies. By promoting sharing and 

standardization of protocols, datasets, and software, EEGManySteps aims to advance the transparency, reliability, 

and impact of MoBI research.

Co-registering EEG and eye-movements to measure infant 

social skills in real-world social interactions

Louisa Kulke, Sahura Ertugrul
Organization(s):University of Bremen, Germany

When freely moving in real-world social situations, people act very different from the way they behave in controlled 

laboratory settings. Adults preferentially look at strangers in videos while inhibiting gaze at strangers during face-to-

face scenarios (e.g., in a waiting room). Despite these previous findings, social development is often studied in 

controlled laboratory situations. This does not work well, as laboratory-based video measures of Theory of Mind have 

recently been subject to a replication crisis. Therefore, the current preregistered (https://osf.io/837wm) set of studies 

tested infants in real social situations by co-registering natural eye-movements and electroencephalography. Infants® 

social gaze was investigated in a ¯waiting room situation.° Participants were asked to wait in a room where either a 

real confederate was present (live social condition) or a video of the same confederate was presented on a computer 

screen (video condition). Study 1 tested 3-7-month-old infants® and adults® natural eye-movements and behaviour and 

showed that both age groups looked significantly longer at the confederate in the video condition than in the live 

social condition, even though their neural responses suggest that they were equally attentive in both conditions. The 

gaze difference increased with age, suggesting that inhibition of gaze develops between infancy and adulthood. Study 

2 manipulated the interaction between confederate and infant to investigate conditions under which infants look at a 

stranger. The findings suggest infants® gaze differs significantly between controlled laboratory tasks and real-life 

interactions and the co-registration of EEG and eye-movement tracking allows us to detect social responses in real-

world settings.

14



16

15

25

When actions go wrong: Children®s brain responses to 

disrupted sequences

Laura Maffongelli, Anna Sophie Schulte,Sarah Jessen
Organization(s): Institute of Medical Psychology, University of Luebeck, Germany

Action representation is central to cognition and perception, relying on the structural organization of action elements. 

This study investigated how preschoolers process hierarchical action structures and whether their neural mechanisms 

parallel those in language processing. Unlike many previous studies using static images, we employed videos to 

examine action processing under more ecologically valid conditions.

Thirty-nine children (4²6 years) viewed familiar action sequences under two conditions while EEG was recorded: a 

control condition, where action steps were presented in the correct temporal order, and a switch condition, where two 

adjacent action steps were temporally swapped. Stimuli included everyday actions such as preparing an apple 

spritzer, which requires opening a water bottle before pouring. By manipulating the order of action steps, we tested 

whether violations of action structure elicit neural responses comparable to those observed in language processing. 

Preliminary event-related potential analyses revealed that structurally incorrect sequences, relative to correct ones, 

evoked a late anterior negativity at the onset of the incorrect action step. Contrary to prior findings, which typically 

report a positivity to such violations, this effect likely reflects higher-order processing of unexpected or incongruent 

action steps. Similar to the N400 observed in language and action comprehension, the negativity may index 

prediction mismatches and the reintegration of anomalies into an action sequence model rather than immediate error 

detection. These findings suggest that dynamic video sequences can elicit neural responses that differ from static 

images, yet still highlight parallels between action and language processing in early childhood, pointing to domain-

general mechanisms.

Integrating continuous behavioral responses and neural activity

to understand temporal filtering of painful and uncomfortably loud stimuli

Jakob Poehlmann1,2, Tibor M. Szikszay1,2, Luisa Luebke1,2, Waclaw M. Adamczyk1,2,3, Kerstin 

Luedtke1,2, Malte Wöstmann2,4

Organization(s):1: Institute of Health Sciences, Department of Physiotherapy, University of Luebeck, Lübeck, Germany; 2: Center of Brain, 

Behavior and Metabolism (CBBM), University of Luebeck, Lübeck, Germany; 3: Laboratory of Pain Research, Institute of Physiotherapy and 

Health Sciences, The Jerzy Kukuczka Academy of Physical Education, Katowice, Poland; 4: Department of Psychology, University of 

Luebeck, Lübeck, Germany

Humans receive numerous sensory inputs that elicit different perceptions depending on intensity, salience, and 

context. In the temporal domain, filtering mechanisms can alter stimulus processing. Higher-order stimuli like pain also 

undergo temporal filtering, exemplified by temporal contrast enhancement (TCE) ² a paradigm producing strong pain 

inhibition. However, the underlying mechanisms of TCE remain unclear. Here, we employ continuous behavioral 

ratings during stimulation and the recording of neurophysiological data to test whether TCE is specific to pain or can 

be elicited in other modalities. Sixty-two healthy and pain-free participants were recruited to participate in either a 

behavioral or behavioral and neurophysiological version of the same experiment. They underwent TCE-specific 

intervention trials or control trials in both auditory and thermal stimulation. We used painful heat stimulation and 

auditory stimulation to examine whether a similar TCE can be elicited by uncomfortably loud sound and whether the 

observed TCE effects reflect shared neurophysiological mechanisms. Both modalities induced significant TCE effects, 

reflected in subjective ratings assessed via participants® continuous movement of a slider on an electronic visual 

analog scale. However, these effects did not correlate across modalities and showed distinct temporal dynamics. 

Neurophysiological measures revealed that only thermal stimulation elicited temporally synchronized changes in pupil 

diameter and the power of neural alpha oscillations (~10 Hz) in the electroencephalogram. The present study, 

combining continuous behavioral ratings and neurophysiology, reveals that TCE is not pain-specific but shows up in 

differential temporal filtering of time-varying auditory versus thermal input.
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Memories in motion: Tracking memory development 

in freelymoving toddlers using mobile EEG

Annika Werwach1,2, Sarah D. Power1, Josefine Hild1, UlmanLindenberger1,3, 

Markus Werkle-Bergner1

Organization(s): 1: Center for LifespanPsychology, Max Planck Institute for Human Development, Berlin, Germany; 2: Max Planck School of

Cognition, Leipzig, Germany; 3: Max Planck UCL Centre for Computational Psychiatryand AgeingResearch, Berlin, Germany, and Max 

Planck UCL Centre for Computational Psychiatryand AgeingResearch, London, United Kingdom

The second year of life marks a critical transition in episodic memory development, as memory shifts from short-lived 

and rigid to more flexible and enduring forms. This shift coincides with rapid hippocampal maturation and the offset of 

infantile amnesia, which is characterized by the absence of long-lasting episodic memories. However, the 

mechanisms enabling toddlers to begin forming and retaining enduring, episodic-like memories remain poorly 

understood.

We used mobile EEG in 110 naturally moving toddlers aged 18-19 months at baseline to examine neural and 

behavioral correlates of episodic-like memory encoding, followed by retention after 1 day, 1 month, and 3 months. In 

an immersive, real-world-like object-location-context association task, toddlers actively navigated their environment to 

encode and retrieve memories, offering insights into episodic-like memory formation in a spatially rich setting.

Preliminary behavioral results reveal substantial variability in learning and retention performance, with some kids 

retaining memories for up to 3 months after encoding. EEG analyses further show reduced alpha and theta power 

preceding correct compared to incorrect responses during short-term retrieval, with theta band effects persisting at 

longer delays. These results suggest that neural memory signatures are still present months after encoding.

By combining a movement-rich behavioral paradigm with mobile EEG, this study exemplifies a more naturalistic 

approach to investigating memory development compared to standard laboratory tasks. The present findings reveal 

that even within the infantile amnesia period, toddlers can retain behavioral and neural memory signatures for months 

after encoding, pointing to an emerging capacity for enduring episodic-like memory in naturalistic settings.

Explainable actigraphy-based sleep/wake scoring

Piotr Biegaŋski1, Karolina Winczewska2

Organization(s):1: Biomedical Physics Division, Faculty of Physics, University of Warsaw, Poland; 2: Faculty of Mathematics, Informatics and 

Mechanics, University of Warsaw, Poland

Actigraphy stands for measuring movements, often of the wrist, using a watch-like device. It has been used for 

decades as a tool for assessing sleep quality, or as help in sleep disorders diagnosis. In order to do so one must be 

able to discriminate time in bed into sleep and wake using actigraphy.

Classic algorithms in the field are derived empirically, without explanation of their modus operandi. We present a 

framework, which basing on classic signal analysis allows explanation of their functioning, and informed construction 

of new algorithms. Within this framework, and using 3 different datasets with coregistered actigraphy and 

polysomnography, we present a preliminary version of a novel, more robust and universal algorithm for actigraphy-

based sleep/wake classification, together with comparison with some of the existing algorithms. We also explain 

properties of the new algorithm, with the aim of highlighting key problems of actigraphic sleep/wake scoring. 

Moreover, we investigate the quality of classification in respect to sleep stages derived from polysomnography, in 

order to provide more insight into actigraphy limitations and strengths.

Overall, presented results are a novel insight into the world of actigraphic sleep/wake scoring, at the same time 

developing more accurate and robust ways of sleep description through movement measurement.
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Context-dependent speech motor preparation 

and behavioral adaptation

Mona Franke1,3,4, Daniela Sammler2, Camille Linarès3, SamanehRoghaniZanjani3, Simone Falk3,4

Organization(s): 1: Institute for Phoneticsand Speech Processing, Ludwig-Maximilians-Universität München, Germany; 2: Max Planck 

Institute for EmpiricalAesthetics, Frankfurt/Main, Germany; 3: International Laboratory for Brain, Music, and Sound Research, Montréal, 

Canada; 4: Département de Linguistiqueet de Traduction, Universitéde Montréal, Canada

Speaking requires precise coordination of articulators, such as the lips and tongue, while conversation further 

involves continuous adaptation to a partner®s timing. During interaction, speakers must prepare their own utterances 

while processing the ongoing speech of their interlocutor. But what happens when the partner®s speech rhythm is less 

predictable as in stuttering, a speech motor disorder marked by involuntary disruptions such as blocks, prolongations, 

and repetitions of sounds or syllables? The present study investigates how neural speech motor preparation and 

behavioral adaptation are modulated in response to fluent vs. disfluent speech input. In an EEG experiment, 30 

participants were asked to produce utterances immediately after listening to either fluent or disfluent (stuttered) 

speech stimuli. Cortical activity was assessed using the Contingent Negative Variation (CNV), a slow negative 

potential associated with motor preparation and linked to the Basal Ganglia²Thalamo²Cortical loop. In addition, we 

analyzed speech rate and response latencies to quantify adaptation to the interlocutor®s rhythm. The behavioral 

indicators were correlated with the CNV amplitude to probe individual differences in sensorimotor adaptation. We 

hypothesize that, compared to the fluent context, the disfluent context will lead to greater effort in movement 

preparation, as reflected in enhanced CNV amplitudes. We further expect to observe greater variability in speech 

production in the disfluent context.

Analyses are currently underway. Results will be available at the time of the conference. This research will contribute 

to clarify the neurocognitive mechanisms that support flexible coordination in conversation, particularly under 

conditions of atypical speech rhythms.

Trans-saccadic prediction error and human alpha oscillations

AdityaChowdhury, Tobias Staudigl
Organization(s): Ludwig-Maximilians-Universität München, Germany

Recent research in humans has found that occulomotor behaviour, specifically the saccade-fixation cycle, is one of 

the primary correlates of posterior alpha oscillations. Another line of research, conducted predominantly in non-

human primates, has shown that visual input, as well as transaccadic changes in visual input, is a strong modulator of 

both ocular motor behavior and neural activity in brain structures responsible for saccade generation. Combining 

these two lines of research, we ask the following question: Do human alpha oscillations carry information about trans-

saccadic errors in the visual input? If so, is this correlation predictive of subsequent modulations in oculomotor 

behaviour? In order to investigate this, we are carrying out an EEG study, with closed-loop eye-tracking, in a cohort of 

young, healthy human participants. In our ongoing study, participants are required to make a variety of delayed 

saccades to an extra-foveal visual target. In the main condition of the experiment, we use closed-loop eye-tracking to 

change the visual target during the saccade to the target. We compare the modulation of posterior alpha oscillations 

in this main condition with a control condition where the extra-foveal visual input is not changed. We further control for 

purely visual-input driven effects by having passive conditions, where the extra-foveal target itself is moved to the 

foveal field while the subject maintains fixation. We will present results from this ongoing study that aims to further our 

understanding of the relationship between human alpha oscillations, ocular-motor behaviour, and trans-saccadic 

prediction errors.
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Automating Headpose-Based Trial Selection in Infant EEG

Using Convolutional Neural Networks

Max Schulz1,2, Robin Nehler1,2, Malte Wöstmann1,2, Sarah Jessen1,2

Organization(s): 1: Universität zu Lübeck, Germany; 2: Center of Brain, Behaviorand Metabolism, Universität zu Lübeck, Germany

Infant electroencephalography (EEG) allows for the study of early cognitive processes and their development. 

However, data quality is often diluted by noise and artifacts due to movement, distraction and fussiness. A primary 

source of artifacts arises when infants fail to maintain focus on visual stimuli, leading to the inclusion of trials without 

the intended cognitive engagement. Currently, researchers rely on time-consuming manual video coding by 

annotating artifactual trials. This method suffers from significant inter-rater variability and lacks a standardized, 

objective protocol, potentially hindering the replicability of findings.

To address these limitations, we developed an automated pipeline using video recordings synchronized with EEG 

event timings. The algorithm defines the baseline gaze and head pose by applying density-based spatial clustering 

from the initial minute of the recording. Segmenting the video by EEG event markers, a convolutional neural network 

(CNN) derives head pose and gaze coordinates from facial landmarks for each trial. Trials are classified as "on-target" 

if these coordinates remain within the pre-defined baseline region or "off-target" if they deviate beyond a set threshold.

The primary innovation of this method is the establishment of a precisely defined and reproducible standard for 

automated data rejection. By replacing subjective human judgment with a deterministic algorithm, we eliminate inter-

rater variability, ensure that data selection criteria are explicit and consistently applied, and save time. This automated 

pipeline significantly enhances the objectivity and reliability of infant EEG research, providing a robust framework that 

improves the replicability of findings in developmental neuroscience.

Applying Markerless Pose Estimation in Grouping Judo

Techniques

Phuc Thu UyenNguyen1,2

Organization(s): 1: Max Planck Institute for Human Development, Germany; 2: Max Planck School of Cognition, Stephanstrasse 1a, Leipzig, 

04103, Germany

Most movements in combat sports consist of coordinated actions organized and directed towards an opponent. 

Hence, these actions are behavioral corollaries of the athlete®s goal-directed cognitive processes, including planning, 

perception, prediction, and error correction. In the context of Mobile Brain / Body Imaging, assigning movements to 

neural patterns would allow grouping and associating behavioral patterns with cognitive processes. Using Judo as an 

example, we show how markerless pose estimation can be used to estimate the athlete®s center of mass (CoM), then 

compare the time-sequential trajectories of the CoM across different Judo techniques, and discuss how these 

techniques might be grouped together to reflect different strategies to disturb the opponent®s balance. We also 

discuss methodological progress and problems, and the prospect of adding EEG measures to the setup.
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Eye Movements and Alpha/Beta Power During Memory 

Retrieval are linked to Encoding and Memory Performance

Tara Beilner, XiongboWu, Tobias Staudigl
Organization(s): Ludwig-Maximilians-University Munich, Germany

Humans predominantly rely on vision to gather information about the world around them. Successful memory of a visual 

stimulus can be predicted by the amount of eye movements made when exploring it, as well as by changes in EEG 

alpha/beta power (~8-30Hz). However, recent research suggests that this effect may be largely accounted for by the 

amount of eye movements made, proposing a task-independent relationship. Here, we further investigate the links 

between eye movements, electrophysiology, and memory performance, specifically focusing on memory retrieval. In a 

free-viewing memory task, participants were asked to encode naturalistic scenes and, after a delay, tested for their 

memory. Throughout the experiment, EEG and eye-tracking data were simultaneously recorded. As predicted, more, as 

opposed to less, visual exploration during memory retrieval was associated with greater sustained posterior power 

decreases in the alpha/beta range. Successful, compared to unsuccessful, memory retrieval also showed enhanced 

alpha/beta power decreases, but with distinct timing and topography, possibly explaining their presence despite fewer 

saccades for remembered than forgotten scenes. Extending the analyses beyond the role of saccades as one type of eye 

movement, we compared gaze patterns during retrieval with those during encoding. In line with previous findings on gaze 

similarity, our results suggest that gaze during successful memory retrieval is related to gaze during encoding, especially 

during an early encoding time window. Overall, these findings support the notion that eye movements reveal memory 

reactivation and that low-frequency electrophysiology and visual exploration are tightly linked, regardless of the specific 

task.

Macroscopic Body Movements as a Marker for Acute Stress.

A Systematic Review and Meta-Analysis

Miriam Kurz1, Veronika Ringgold1, Luca Abel2, Felicitas Burkhardt1, Robert Richer2, Lena Schindler-Gmelch3, Anne I. 

Turner4, BjoernM. Eskofier2, Nicolas Rohleder1

Organization(s): 1: Chair of Health Psychology, Nägelsbachstraße49a, 91052 Erlangen, Friedrich-Alexander-Universität Erlangen-Nürnberg, Germany; 2: 

MachineLearning and Data Analytics Lab, Carl-Thiersch-Straße 2b, 91052 Erlangen, Friedrich-Alexander-Universität Erlangen-Nürnberg, Germany; 3: 

Department of Clinical Psychologyand Psychotherapy, Nägelsbachstr. 25, 91052 Erlangen, Friedrich-Alexander-Universität Erlangen-Nürnberg, Germany; 4: 

Institute for PhysicalActivity and Nutrition, 221 BurwoodHighway, Burwood, Victoria 3125, Deakin University, Australia

Background: Understanding stress responses in laboratory settings is essential for uncovering underlying mechanisms and fostering 

well-being. However, traditional stress markers each have limitations. There is increasing demand for simple, affordable, and non-

intrusive methods enabling continuous monitoring. A promising alternative is analyzing macroscopic body movements³voluntary or 

involuntary actions driven by the muscular system. Methods & Results: We conducted a systematic literature search across multiple 

databases following PRISMA guidelines and found 2183 records. Included studies applied standardized stress and reported 

comparisons over time or between groups. Following full text screening, 105 studies were hence included in the analysis. Findings 

will be synthesized across distinct types of macroscopic body movements (e.g. body sway; facial expressions), different populations 

(adults; children), and various paradigms to induce acute stress or related psychological constructs (e.g. TSST; picture viewing 

tasks). Conclusions: As research on macroscopic body movements in stress contexts continues to expand, the field is becoming 

increasingly complex. To address this, we present the first systematic review and meta-analysis on and taxonomy of macroscopic 

body movements as promising stress markers. This review aims to advance the understanding of their validity, practical utility, and 

comparative strength relative to established biopsychological markers.
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Body movements as biomarkers: Machine Learning-based

prediction of HPA axis reactivity to stress

Luca Abel1, Robert Richer1, Miriam Kurz2, Veronika Ringgold2, BjoernEskofier1,3, Nicolas Rohleder2

Organization(s): 1: Machine Learning and Data Analytics Lab, Friedrich-Alexander-Universität Erlangen-Nürnberg, Germany; 2: Chair of

Health Psychology, Friedrich-Alexander-Universität Erlangen-Nürnberg, Germany; 3: Institute of AI for Health, Helmholtz Zentrum München -

German Research Center for Environmental Health, Neuherberg, Germany

Background: Conventional stress assessment methods, such as those relying on blood or saliva, are often complex 

and invasive. Our research explores an innovative alternative: using body posture and movements as continuous and 

non-invasive digital biomarkers. By linking movements to acute stress, we aim to provide a more accessible way to 

measure an individual's physiological state.

Methods: Thirty-nine healthy participants (44% women; 24.0 ± 3.5 years) completed a two-day protocol involving 

both the Trier Social Stress Test (TSST) and a non-stressful control condition (friendly-TSST) in randomized order. 

Throughout both protocols, full-body posture and movement data were acquired using a sensor-based motion-

capturing suit. We extracted aggregated features from this movement data to train and evaluate machine learning 

models for the prediction of the experimental condition and the individual's cortisol response.

Results: Our machine learning models successfully predicted the stress versus no-stress condition with an accuracy 

of 78.2 ± 0.1%. Furthermore, the adjusted cortisol change score was predicted with a mean absolute error of 0.7 ± 

0.1 and a significant correlation of .45 (p < 0.001). A detailed feature analysis revealed that movements of the head 

and hands were the most influential predictors in our models.

Conclusion: Based solely on movement data, we can predict whether a person is experiencing a stress or non-stress 

condition, and their cortisol response. This work shows the potential of using movement as a non-invasive biomarker, 

laying the groundwork for the development of future contactless biomarkers of human inner states.

Alpha/Beta oscillations reflect the dynamics of the oculo-

motor system during memory formation

XiongboWu1, Tzvetan Popov2,3, Tara Beilner1, Tobias Staudigl1

Organization(s): 1: LMU, Munich, Germany; 2: University of Zurich, Zurich, Switzerland; 3: University of Konstanz, Konstanz, Germany

Neural activity and eye movements are two well-established predictors of memory performance in humans. 

Successful memory formation is typically associated with reduced alpha/beta power (i.e., the alpha/beta subsequent 

memory effect) and an increased number of eye movements. However, the functional relevance of these two memory 

correlates has primarily been investigated in isolation, leaving their coupling and combined contribution to memory 

formation largely unknown. Here, we address this gap through four experiments involving simultaneous eye-tracking 

and scalp or intracranial electroencephalography recordings while participants viewed scenes either freely or under 

varying levels of visual constraint. Across experiments and cohorts, we identified the degree of visual exploration, 

rather than subsequent memory performance, as the consistent and robust modulator of alpha/beta power 

reductions. Going beyond correlations, manipulating eye movements dissociated alpha/beta power reductions from 

memory. Combined with the finding that saccade parameters predicted the dynamics of alpha/beta activity, our 

results directly link alpha/beta activity to the oculomotor system. Moreover, we show that the accumulation of 

saccades over time accounted for the reduced alpha/beta power, resembling the pattern typically observed after 

stimulus onset. Our work thus demonstrates that neglecting eye movements results in an incomplete understanding of 

the alpha/beta subsequent memory effect. Together, the evidence points at alpha/beta activity directly reflecting eye 

movements, and only indirectly, memory formation. The current study thus bridges two lines of previous research and 

advocates for new perspectives on the specific interpretation of the alpha/beta subsequent memory effect and on the 

function of alpha/beta activity in general.
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Neuronal correlates of neurological soft signs in female

participants with borderline personality disorder

Marie-Luise Otte1,2, Mike Michael Schmitgen1,2, Yunus Balcik1, Chantal Tech1, Mert Koç1, YélénaLe 

Prieult1, Robert Christian Wolf1,2

Organization(s): 1: Department of General Psychiatry, Center for PsychosocialMedicine, Heidelberg University, Vosstrasse 4, 69115 

Heidelberg, Germany; 2: German Center for Mental Health (DZPG), partner site Mannheim/Heidelberg/Ulm (ZIHUb), Germany

Neurological soft signs (NSS) are subtle sensorimotor anomalies observed across a spectrum of severe mental 

disorders, most notably affective, schizophrenia spectrum (SZ), and neurodevelopmental disorders. Elevated NSS 

have also been documented in borderline personality disorder (BPD), a severe psychiatric condition characterized by 

pervasive instability in interpersonal relationships, self-image, and affect regulation, accompanied by pronounced 

impulsivity. Whereas neuronal correlates of NSS have been extensively investigated in SZ, parallel research in BPD 

remains scarce.

In this study, we examined associations between NSS and gray matter volume (GMV) in females with BPD (n = 51) 

compared to healthy controls (HC, n = 30). NSS were quantified using the Heidelberg NSS scale, and between-group 

differences across NSS subdomains were evaluated. Structural analyses were conducted with the SPM12-based 

Computational Anatomy Toolbox (CAT12), applying a full factorial design (whole-brain threshold p < 0.001, with 

subsequent empirical cluster correction). Patients with BPD exhibited significantly higher NSS in motor coordination 

(MoCo), integrative function (IF) and complex motor tasks (CoMT) domains, as well as in hard signs (HS) (p < 0.05, 

Bonferroni-corrected). At the neural level, significant NSS/GMV interactions were localized to the left superior parietal 

lobule (MoCo, CoMT, IF), a region implicated in multisensory integration, spatial attention, and motor planning, and 

the right inferior temporal gyrus (CoMT, IF), engaged in high-order visual processing and social perception.

These results highlight sensorimotor dysfunction as a pathophysiologically salient feature of BPD and advance a more 

differentiated, domain-specific neurobiological framework for the disorder.

Alpha oscillations indicate distinct impacts of aging on 

target selection versus distractor suppression

Felix Stockar1, Nataliya Fartdinova1, Mohsen Alavash2, Tzvetan Popov3, Malte Wöstmann2, Jonas 

Obleser2, Basil C. Preisig1

Organization(s): 1: Institute for the InterdisciplinaryStudy of Language Evolution (ISLE), University of Zurich, Switzerland; 2: Department of 

Psychology, University of Lübeck, Germany, Center of Brain, Behaviour, and Metabolism, University of Lübeck, Germany; 3: Department of 

Psychology, Methods of PlasticityResearch, University of Zurich, Switzerland

Target selection and distractor suppression are key components of auditory spatial attention. Individuals with hearing 

loss (HL) often struggle to focus in noisy environments, yet it remains unclear whether this reflects weakened 

selection, suppression, or both. In this Stage-1 registered EEG study, we tested young normal-hearing (NH), elderly 

NH, and elderly HL adults (N = 97) performing a spatial pitch-discrimination task. Alpha oscillations (8²12 Hz) served 

as neural markers of attentional filtering. We found distinct alpha lateralization for selection versus suppression: alpha 

power decreased contralateral and increased ipsilateral to lateralized stimuli, with opposing patterns across attention 

conditions. Target-selection²related alpha lateralization was largely preserved irrespective of hearing status, whereas 

distractor-related alpha lateralization was reduced in HL listeners, consistent with weakened suppression. These 

results suggest that listening difficulties in complex acoustic environments are driven more by impaired suppression 

than by deficient selection. In addition to EEG, we acquired high-resolution eye-tracking data to probe covert orienting 

via microsaccades in the same paradigm. This multimodal approach enables a direct comparison between neural and 

oculomotor signatures of attentional filtering. Preliminary inspection indicates robust cue-locked modulations in the 

expected time range, including characteristic ¯toward° and ¯away° biases that may mirror target- and distractor-

related attention, suggesting that microsaccade directionality may serve as a sensitive behavioral correlate of auditory 

attention.
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Physical fitness and performance under pressure: psycho-logical and 

neurophysiological mechanisms in a comparisonacross music, sports, and medicine

Stine Alpheis1,2,3, Katharina Utesch4,5, Robert Stojan6, Till Utesch7, Daniel S. Scholz1,2,3

Organization(s): 1: Department of Musicians' Health, University of Music Lübeck, Lübeck, Germany; 2: Institute of Medical Psychology, 

University of Lübeck, Germany; 3: Center of Brain, Behavior, and Metabolism, University of Lübeck, Germany; 4: Institute of Psychology I, 

University of Lübeck, Germany; 5: Institute of Aerospace Medicine, German Aerospace Center; 6: Institute of Sports Science, University of 

Halle-Wittenberg, Halle, Germany; 7: Institute for Health Sciences, University of Lübeck, Germany

Performing under pressure is essential in fields such as music, sports, and medicine, where individuals must execute 

complex motor tasks, recall detailed information, or make critical decisions. Mechanisms underlying a successful 

performance under pressure have thus far been researched primarily in sports. The current project aims to investigate 

which psychological and neurophysiological intrapersonal factors influence performance under pressure and how these 

underlying mechanisms differ across the fields of music, sports, and medicine. A key focus lies on the influence of 

physical fitness on motor performance and on neurophysiological processes accompanying the performance of domain-

specific motor tasks under pressure. A total of 120 participants (40 musicians, 40 golfers, 40 physicians) will be 

recruited. All participants will complete psychological assessments (state anxiety, self-efficacy) and perform a motor task 

typical of their field. The performance will be assessed under low- and high-pressure conditions. Neurophysiological 

activity will be recorded throughout the performance using functional near-infrared spectroscopy (fNIRS). Physical 

fitness will be assessed as cardiovascular capacity (VOϜmax), muscular strength (grip strength, standing long jump) and 

self-perceived fitness.It is expected that higher physical fitness is positively associated with performance (under 

pressure), and that neural activity patterns vary across domains and conditions. Psychological factors are hypothesized 

to moderate the effects of pressure on performance. By comparing music, sports, and medicine, this project aims to 

provide a broader understanding of the mechanisms that enable successful performance under pressure. Findings may 

offer cross-disciplinary strategies for performance optimization and health promotion in professions where performance 

under pressure is critical.

Investigating the learning of movement sequences with EEG

and motion capture

Gábor PéterHáden1, KathrineAlmadanat2, PéterNagy1,2

Organization(s): 1: Institute of Cognitive Neuroscienceand Psychology, HUN-REN Research Centre for Natural Sciences, Budapest, Hungary; 

2: Department of Artificial Intelligenceand Systems Engineering, Faculty of ElectricalEngineering and Informatics, Budapest University of 

Technology and Economics, Budapest, Hungary

Motor learning relies on rapid sensorimotor adaptations shaped by feedback. We examined the neural dynamics of 

sequence learning in an ¯invisible labyrinth° task in which participants solved mazes via sequential hand movements 

(with both dominant and non-dominant hand) while receiving audio, visual, or audio-visual feedback. High-density EEG 

(64 channels, 1 kHz) and optical hand tracking were recorded from 23 right-handed adults. Pre-processed EEG was 

analyzed using (i) mu-band (9²11 Hz) relative power using (ii) functional connectivity (coherence, imaginary coherence, 

PLV, iPLV) across canonical bands, and (iii) error-locked ERPs ( 200 to 800 ms) at frontal, central, parietal, and 

occipital electrodes. Mu relative power showed weak modality main effect and significant modality × electrode 

interactions, highlighting spatial specificity of feedback influences. Group-level connectivity revealed robust parietal²

occipital coupling in mu/beta/gamma bands during navigation. Notably, left-hand (non-dominant) trials exhibited stronger 

frontal²central connectivity, consistent with increased control demands. Error-locked ERPs showed canonical P1 (~100 

ms), N1 (~150 ms), and P3 (~300²600 ms) components, with systematically larger amplitudes for audio-visual versus 

unimodal feedback, indicating multisensory facilitation of performance monitoring. Despite limited sample size and 

pending integration of motion-capture metrics and directed connectivity, results demonstrate that (1) feedback effects 

are topographically specific, (2) multisensory feedback enhances error processing, and (3) non-dominant hand use 

recruits additional frontal²central resources. These findings may inform the design of feedback systems for training and 

rehabilitation and motivate future work linking behavioral learning curves (via motion capture and wavelet coherence) 
with directed EEG network dynamics.
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The Impact of Touch on Face Processing in 7-month-old 

Infants

Antonia Düfeld1,2, Sarah Jessen1,2

Organization(s): 1: Institute of Medical Psychology, University of Lübeck, Germany; 2: Center of Brain, Behaviorand Metabolism(CBBM), 

Lübeck, Germany

Touch is a primary way infants learn about their environment and themselves (Narvaez et al., 2019), providing 

essential social signals (Carozza & Leong, 2021). This is crucial for infants, who depend entirely on caregivers to 

navigate their social environment. Touch supports neurological and socio-emotional development (Field, 2010) and 

engages C-tactile afferents (CT-fibers) responsive particularly to gentle, dynamic contact (Ackerley, 2022). In infants, 

CT-targeted touch appears instrumental for social well-being (Bjornsdotter et al., 2010), though its impact on social 

learning across modalities remains unclear.

This study investigates how touch as a rhythmic, dynamic movement influences the neural processing of happy and 

fearful facial expressions and physiological responses in 7-month-old infants, focusing on ERP components Nc, N290, 

and P400, while manipulating touch type and identity. At the same time, we address challenges of recording high-

quality neural and physiological data in the presence of infant movement.

Thirty 7-month-old infants attend two EEG appointments: one with maternal touch and one with a stranger®s touch. In 

each, infants receive CT-optimal (3cm/s) and CT-suboptimal (0.3cm/s) touch while viewing images of happy/fearful 

female faces with both EEG signal and pulse recorded. Preliminary analyses (N=16) indicate that touch identity 

impacts infants® pulse, with a lower pulse during stranger vs. maternal touch (rmANOVA: p=0.032, F(1,14)=5.699, 

ƮÍ=0.153). EEG recordings show clear Nc and N290/P400 responses across conditions, though no significant three-

way interaction of touch type, identity, and emotion has emerged yet. Touch type and identity may influence face 

processing in 7-month-old infants, but confirmation in the full sample is needed.

Improved Auditory Neural Processing Through Active 

Exploration

ZiyingTang1, James Dowsett2,3, Paul Taylor2,4, Dardo N. Ferreiro1, Michael Pecka1

Organization(s): 1: Division of Neurobiology, Faculty of Biology, LMU Munich, Germany; 2: Department of Psychology, LMU Munich, 

Germany; 3: Department of Psychology, University of Stirling, Scotland; 4: Department of Psychology, University of Zürich, Switzerland

The auditory system enables interaction with complex environments, where hearing is inherently active and requires 

listeners to integrate exploration with sensory input to build perceptual representations of the world. To investigate the 

neural mechanisms of active auditory exploration, we developed the Sensory Island Task (SITh). In this closed-loop 

paradigm, participants searched for a target-tone ¯island° under three conditions: locomotion (walking), stationary 

(cursor control), and passive listening to sequences generated in the active task. Stimuli were presented at 4 Hz to 

guide navigation and enable steady-state auditory evoked potential (SSAEP) analysis. Before entering the island, 

participants recalled the target, estimated the target location, and chose the next direction. Analyzing this searching 

period enabled us to capture neural signatures of active engagement and decision-making beyond stimulus-driven 

responses.

SSAEP amplitudes were significantly larger in locomotion and stationary exploration compared to passive listening, 

with no difference between active conditions. Neural reliability was quantified by signal-to-noise ratio (SNR), defined 

by waveform similarity between early and late epochs, reflecting the temporal stability of neural responses. Higher 

SNR indicates greater consistency relative to noise and provides a direct measure of neural reliability. Locomotion 

produced the highest SNR, while stationary and passive listening did not differ, indicating that locomotion enhanced 

both the strength and stability of SSAEP.

Together, these findings demonstrate that active exploration enhances neural synchronization and cognitive 

engagement. In particular, self-directed movement facilitated attention and decision-making in auditory search, 

supporting the notion that embodied exploration offers a neural advantage for sensory perception, extending beyond 

Human-Computer Interaction.
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Gazingat Sherlock:Extracting Event Boundaries from Eye-Tracking Data Collected 

During a Movie-Watching Experience

Maksim Eremenko
Organization(s):Max Planck Institute for Empirical Aesthetics, Germany - Neural Circuits, Consciousness and Cognition group

People naturally divide continuous streams of experience into meaningful units, a process referred to as event 

segmentation. These segments are thought of as episodic memory units and have been shown to correlate with a 

person®s ability to recall specific events [1].

Previous research using fMRI [2] and stationary eye-tracking [3] has shown significant correlation between manually 

annotated event boundaries and those identified with Hidden Markov Models (HMMs).

In this study, we collected eye-tracking data (gaze position, pupil size) from five human participants wearing 

lightweight mobile eye-tracking glasses (Pupil Labs Neon) while they watched a 25-minute segment of Sherlock 

(BBC, Season 1, Episode 1). We are evaluating the extent to which event boundaries detected with HMMs from 

mobile data align with manually annotated boundaries.

Despite mobile eye trackers providing lower precision, higher noise, and reduced sampling rates compared to 

stationary setups, we expect - similar to Li et al. (2025) - to demonstrate significant detection of event boundaries. We 

further aim to assess detection quality using F-scores relative to manual annotations.

The results of this inquiry can provide a further basis for the study of memory and perception in highly naturalistic and 

everyday settings, where participants can remain untethered and free from bulky laboratory equipment.

Sources:

[1] Kurby & Zacks, 2008, Segmentation in the perception and memory of events

[2] Baldassano et al., 2017, Discovering event structure in continuous narrative perception and memory)

[3] Li et al., 2025, Boundaries in the eyes: Measuring event segmentation during naturalistic video watching using eye 

tracking

Resting-State EEG Variability around Blinks Predicts Cognitive 

Performance Positively in Older but Negatively in Younger Adults

Moritz Hegert, Nico Bunzeck, Niels Kloosterman
Organization(s): Universität zu Lübeck, Germany

Introduction: Spontaneous eye blinks in resting-state EEG are typically regarded as artifacts. Recent research, 

however, suggests that neural activity surrounding blinks varies across the life span and may serve as a useful marker 

of age-related cognitive decline. The role of blink-related brain signal variability (BSV) and its link to cognition across 

age groups remains unexplored. Here, we examined this relationship during rest and offline cognitive performance. 

Methods: Groups of 20 younger (19-29 years) and 19 older (51-77 years) adults completed a 7-min eyes-open 

resting-state EEG and a cognitive test battery of 11 measures. We quantified BSV using time-resolved modified multi-

scale entropy (mMSE) aligned to blinks. Brain-behavior associations were tested with multivariate Partial Least 

Squares Correlation (PLSC). Results: A two-group PLSC between mMSE and offline cognition revealed one 

significant latent variable (p=0.015) explaining 15% of the covariance. Associations were opposite across groups: 

negative in younger (r = ²0.59) and positive in older adults (r = 0.61). Thus, better cognition was linked to lower 

resting blink-related BSV in younger adults but to higher BSV in older adults. Discussion: The negative coupling in 

younger adults aligns with an ¯adaptive variability° account, where those whose BSV best matches the low-

complexity resting state show superior cognitive performance. In contrast, the positive relationship in older adults 

suggests that higher BSV for them reflects general brain fitness rather than adaptive variability, enabling better 

performance. Conclusion: Blink-related BSV might reflect distinct neural mechanisms in younger and older adults, 

highlighting its potential role in age-related differences in cognitive function.
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Auditory Attention Triggers Eye Movements According 

to Cue Direction

BliaSass1, Mohsen Alavash2, Malte Wöstmann1,2, Jonas Obleser1,2

Organization(s): 1: Department of Psychology, University of Lübeck, Ratzeburger Allee 160, 23562 Lübeck, Germany; 2: Center of Brain, 

Behaviorand Metabolism, University of Lübeck, Ratzeburger Allee 160, 23562 Lübeck, Germany

Multiple studies have suggested that auditory cues help listeners to focus their attention. However, it is still largely 

unknown how auditory cues affect the gaze direction. In this study we hypothesized that listeners would shift their 

gaze in accordance to auditory cues despite being instructed to fixate. The experiment is based on the previous study 

by Wöstmann et al (2019). In each trial, an auditory cue was presented at left, right or front location followed by a 

pitch discrimination task. The participants, in total N = 35 with mild to moderate hearing loss (according to Pure Tone 

Audiometry) were instructed to fixate their gaze. Their gaze direction was measured using an eye-tracker camera. 

Eye-movement data were time-locked to the cue onset and epoched to -0.5 to 2.5 seconds intervals. Additionally 

single-trial data were baseline-corrected. Finally, single-subject epochs were averaged for each condition. Group-

averaged results were obtained by computing the mean of trial-average data across all participants and tested 

against zero. We observed that the participants indeed moved their eyes according to the cue location. For the eye 

movement in response to the left cue we found a non-significant trend in the expected direction (t=1.56, p= .06) and 

in response to the right cue a significant change in the gaze direction to the right (t=2.34, p=.01). This study suggests 

that during auditory attention tasks listeners move their eyes despite a fixation instruction. It should be further 

examined whether these eye movements relate behaviorally to the participants® listening performance.

Visual attention and gait control during walking 

in younger and older adults

Sabine Grimm1, Jutta Billino2, Wolfgang Einhäuser1

Organization(s): 1: Chemnitz University of Technology, Germany; 2: Justus Liebig University Giessen, Germany

During walking, attentional resources are distributed to not only gather information relevant for maintaining a safe gait, 

but also to support other concurrent goals such as observing the surrounding environment. When walking over 

difficult terrain, walkers typically prioritize gait-related information by looking more frequently to the ground. Here, we 

are interested in whether such prioritization changes over the adult lifespan and let older and younger adults walk on a 

split-belt treadmill through a virtual-reality landscape. In a condition mimicking difficult terrain, one belt of the treadmill 

occasionally accelerated during a step resulting in a backward slip of the foot. Such gait perturbations occurred either 

without or with a visual cue (an approaching virtual patch of ice on the path), allowing for their anticipation.

Eye tracking and motion capturing were used to extract participants® gait kinematics, head and eye movements. 

General differences in gait parameters between age groups suggest reduced gait stability in older participants. The 

time during which gaze was directed to the ground did not differ significantly between age groups, but instead 

appeared to reflect an individual characteristic with substantial inter-individual variability. In response to individual gait 

perturbations, gaze was lowered and gait was adjusted. These effects occurred anticipatorily when visual cues 

announced a perturbation. Perturbation effects on gaze parameters and on gait kinematics were largely similar in 

both age groups. We conclude that gaze behavior is dynamically adjusted to situational demands and that such 

adaptive processes ² at least in our setting ² are robust during healthy ageing.
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Preprocessing on the Move: An Overview of Preprocessing

Pipelines in Gait-related Mobile EEG

VaishaliVinod1, Lara Johanna Papin2, RobbinRomijnders1, Walter Maetzler1, Julius Welzel1,2

Organization(s): 1: Department of Neurology, University Hospital Schleswig-Holstein Campus Kiel and Kiel University, Kiel, Germany; 2: 

NeuropsychologyLab, Department of Psychology, Carl von Ossietzky University of Oldenburg, Oldenburg, Germany

Mobile EEG has become popular in investigating brain dynamics during gait in recent years. With this popularity, more 

approaches to the preprocessing of gait-related EEG data have emerged. However, the diversity of preprocessing 

strategies poses a major challenge for reproducibility and comparability. To address this, we reviewed studies 

combining mobile EEG with gait measurements to map the preprocessing pipelines used across the field. Our 

analysis identified heterogeneity in these pipelines with variations in the steps used, their order, combination, and the 

level of reporting detail. We report this heterogeneity from raw data to outcomes, with a focus on the preprocessing 

strategies. Especially, artifact rejection has been observed to show a large heterogeneity across all selected studies, 

including the tools used and in their reporting. For example, independent component analysis (ICA) was a frequently 

used technique and often combined with approaches such as artifact subspace reconstruction (ASR). Although the 

use of different experimental paradigms can justify this heterogeneity, it challenges comparability across findings. 

These results provide a comprehensive overview of the diverse preprocessing pipelines and can help guide the 

needed clear reporting standards in gait-related mobile EEG studies.

Event-related neural synchronization during a basic motor imagery 

task predicts imagery-induced motor adaptation across participants

Magdalena Gippert1, Pei-Cheng Shih2, Tobias Heed3, Ian S. Howard4, 

Mina JamshidiIdaji5,6, Arno Villringer1, Bernhard Sehm1, Vadim V. Nikulin1

Organization(s): 1: Max Planck Institute for Human Cognitiveand Brain Sciences, Leipzig, Germany; 2: Sony Computer Science 

Laboratories, Tokyo, Japan; 3: CognitivePsychology, Department of Psychology, University of Salzburg, Austria; 4: SECAM, University of

Plymouth, UK; 5: BIFOLD ²Berlin Institute for the Foundations of Learning and Data, Berlin, Germany; 6: MachineLearning Group, Institute 

of Software Engineering and TheoreticalComputer Science, Technical University Berlin, Germany

Motor imagery (MI) and executed movement have been hypothesized to be functionally equivalent. However, MI 

ability is highly variable across individuals. Event-related amplitude modulation of neural oscillations during MI over the 

contralateral motor cortex has been proposed as an indicator of MI ability. Our study explored two main questions: 

First, whether prior imagined movements influence motor adaptation learning in a manner similar to prior executed 

movements; second, which neuronal correlates of MI predict the degree of such motor adaptation.

We recorded EEG and movement kinematics (using the Kinarm system) from 60 healthy participants (aged 18²35 

years) during right-arm reaches in an interference force-field paradigm. Participants were assigned to one of three 

experimental groups: 1) control (no prior movement) 2) active (executed prior movement), or 3) motor imagery 

(imagined prior movement). Crucially, the prior movement direction was associated with the force-field direction.

Consistent with previous studies, our findings showed that participants in the active group adapted to opposing force-

fields, while the control group did not. Participants in the MI group also adapted, but to a lesser extent. Notably, we 

found that motor adaptation performance in the MI group was predicted by the event-related synchronization of 

oscillations (increased amplitude) in the alpha and beta bands at the end of a simple MI task.

Overall, our results suggest that MI and executed movements share similar neural processes. Individuals with 

stronger oscillatory modulation during MI appear to possess better MI ability and may benefit more from linked 

imagined movement training.
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SABER: Spatial Attention, Brain, Extended Reality

Tom Bullock1, Emily Machniak1, You-Jin Kim1,2, RadhaKumaran1, Justin Kasowski1, Apurv Varshney1, Julia Ram1, 

Melissa Hernandez1, Stina Johansson1, Neil Dundon1,3, Tobias Höllerer1, Barry Giesbrecht1

Organization(s): 1: UC Santa Barbara, USA; 2: Texas A&M University, USA; 3: University of Huddersfield, UK

Tracking and interacting with moving objects is a critical skill for many everyday tasks, such as crossing a busy street, driving a 

car or catching a ball. Attention is a key cognitive function that supports object tracking; however, it is unclear how the brain 

translates dynamic attention processes into goal-directed complex physical actions, due to our reliance on tasks that present 

stable objects at fixed locations with minimal response requirements. Accounts of multiple object tracking are also limited 

because they largely involve tracking objects in a 2D plane. In addition, little is known about the moment-by moment neural 

dynamics of object tracking and how they are modulated by action goals. To address this knowledge gap, we developed SABER 

(Spatial Attention, Brain, Extended Reality), a new framework for studying the behavioral and neural dynamics of attention and 

action towards objects moving in 3D. Thirty-three participants completed variants of a task inspired by the popular virtual reality 

(VR) game Beat Saber, where they used virtual sabers to strike stationary and moving color-defined target spheres while we 

recorded electroencephalography (EEG). Using a computational modeling approach, we were able to reconstruct the moment-

by-moment locations of both stationary and moving objects from oscillatory brain activity. These results validate SABER, and 

provide a strong foundation for future research investigating the relationship between action goals and attention to dynamic 

objects moving in 3D.

Embodied grammar: Neuromotor signatures of event 

structure in sign language

Julia Krebs1, Eric Harbour1,2, EvieA. Malaia3, Ronnie B. Wilbur4, Julia Martetschläger1, 

Hermann Schwameder2, Dietmar Roehm1,5

Organization(s): 1: Department of Linguistics, University of Salzburg, Salzburg, Austria; 2: Department of Kinesiology, University of Salzburg, 

Salzburg, Austria; 3: Department of Speech, Language and Hearing Sciences, University of Alabama, Tuscaloosa, AL, United States; 4: 

Department of Linguistics, Purdue University, West Lafayette, IN, United States; 5: Centre for CognitiveNeuroscience(CCNS), University of

Salzburg, Salzburg, Austria

Embodiment theories propose that cognitive processes, including language, are rooted in the body's sensory and 

motor systems. This study investigates the embodiment of a grammatical marker - event structure - in Austrian Sign 

Language (ÖGS) by examining verb sign production using multimodal recordings: motion capture and EMG.

We investigate neuromotor bases of articulation in verb signs that denote actions with a natural endpoint (telic) 

compared to verbs describing actions without a clear endpoint (atelic). The data reveal systematic differences in the 

production of telic and atelic verb signs. Specifically, telic signs are characterized by later deceleration of the 

dominant hand, reduced spatiotemporal variability between instances of production, and specific muscle 

synchronization, as compared to atelic signs. Precise coordination of the forearm and upper-arm muscles, 

characterized by higher co-contraction but lower cross-correlation between muscles, reflects the role of 

neuromuscular control in grammatical marking. The observed neuromotor signatures suggest an hierarchical motor 

control mechanism underlying grammatical event structure encoding. Our findings provide novel, high-resolution 

evidence for embodied cognition in sign language and offer a replicable methodology for studying embodiment 

through neuromuscular measures.
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Body movements integrate with brain signals to guide

attention

Malte Wöstmann1,2, Nicole Wetzel3, Dunja Kunke3, Jonas Obleser1,2

Organization(s): 1: Department of Psychology, University of Lübeck, Lübeck, Germany; 2: Center of Brain, Behaviorand Metabolism, 

University of Lübeck, Lübeck, Germany; 3: Research Group NeurocognitiveDevelopment, Leibniz Institute for Neurobiology, Magdeburg, 

Germany

The human brain is part of a moveable body. Yet psychology and cognitive neuroscience have long treated body 

movements as artifacts, leaving unclear how neural computations and overt actions combine to support cognition. 

Here, we show that targeted head rotations act as behavioral filters of relevant input and meaningfully support 

attention above and beyond known brain processes (i.e., neural filtering). In a cued auditory spatial attention task, 

adult human participants (18²32 years) attended to lateral targets or ignored lateral distractors. In half of the trials, 

head movements were allowed. We recorded both neural oscillatory activity and head rotation using mobile 

electroencephalography (EEG) and a head-mounted gyroscope. Listeners exhibited robust patterns of head rotation 

towards lateral targets, which improved task accuracy by reducing target uncertainty. Demonstrating the inevitability 

of behavioral filtering, significant movement residues remained even when head movement was discouraged. Neural 

filtering, measured as decreased alpha oscillations (~10 Hz) contralateral to targets and vice versa for distractors, 

was assessable for conditions with and without head movement permitted but did not relate to task accuracy. 

Critically, neural and behavioral filters were positively linked on a trial-by-trial and on a between-subject level, with 

neural filtering preceding behavioral filtering in time. Extending these results, we will present head movement data 

recorded from elementary-school children (6²10 years) performing a gamified version of the same task to 

demonstrate the developmental trajectory of behavioral filtering. Our findings challenge the validity of traditional, 

movement-devoid cognitive neuroscience and demonstrate how brain and body jointly implement attention

Mobile fNIRS to Study Everyday-Like Motor-Cognitive Tasks

in Older Adults

Robert Stojan
Organization(s):Martin-Luther-University Halle-Wittenberg, Germany

Our everyday life involves performing various motor tasks, such as walking or driving, often within complex and 

unpredictable environments. These tasks are also often accompanied by secondary motor or cognitive activities (i.e., 

multitasking), for example interacting with navigation systems or conversing with other persons, which imposes 

additional cognitive demands. With advancing age, motor and cognitive performance typically decline, particularly 

under multitasking conditions. The neurocognitive aging literature has identified characteristic patterns of brain 

function associated with these declines. Compared to younger adults, older adults often show stronger and/or less 

differentiated brain activation during task performance. Such patterns are commonly interpreted either as neural 

inefficiency/dedifferentiation, i.e., suboptimal allocation of resources in task-related neural networks, or as neural 

compensation, i.e., the recruitment of additional brain regions to maintain performance. However, most evidence 

comes from controlled laboratory studies using well-controlled but simplified experimental paradigms. In contrast, 

everyday activities are more complex, less instructed, and less predictable. It therefore remains unclear whether the 

same neural mechanisms also apply during everyday behavior. This contribution presents research using mobile brain 

imaging, particularly functional near-infrared spectroscopy (fNIRS), to investigate age-related brain mechanisms 

during everyday-like tasks in virtual or real-world scenarios, such as dual-task driving or walking under varying 

conditions. Findings suggest that neurocognitive responses in older adults vary strongly with task demands, showing 

both inefficient and compensatory patterns. Even when performance is less efficient, older adults are capable of 

deploying compensatory strategies, e.g., by drawing on experience-based or crystallized abilities; strategies that 

appear less available to younger adults.
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Trajectory-Based Analysis Reveals Developmentally Graded Patterns

 of Spatial Navigation Strategy Use

Lydia Brundisch1,2, Anna Light-Máková1,2, Jacob L.S. Bellmund2, Volker Reisner2, Christian F. 

Doeller2,3, Markus Werkle-Bergner1

Organization(s): 1: Max Planck Institute for Human Development, Berlin, Germany; 2: Max Planck Institute for Human Cognitiveand Brain 

Sciences, Leipzig, Germany; 3: KavliInstitute for Systems Neuroscience, Trondheim, Norway

Spatial navigation paradigms are a cornerstone for investigating medial temporal lobe function. However, human fMRI 

studies typically reduce rich trajectory data to coarse behavioral metrics (e.g., accuracy, latency), obscuring the 

relationship between dynamic navigation behavior and neural activity. To overcome this limitation, we adapted Rtrack, 

an open-source R package for machine learning-based classification of rodent navigation strategies, to analyze 

human virtual navigation trajectories. We applied this adapted framework to data from participants aged 4-15 years 

who completed a virtual object-location memory task. Our preprocessing pipeline enables the use of BIDS-compliant 

motion recordings as input and incorporates adjustments for species- and task-specific differences. Automated 

classifications of search strategies were validated against manual coding and conventional performance measures. 

This approach uncovered systematic developmental changes in navigation strategy use that were not detectable with 

traditional metrics. Adapting tools designed to analyze rodent navigational paths to human behavior offers a powerful 

and accessible method for extracting fine-grained behavioral information from spatial navigation tasks and linking it to 

underlying neural mechanisms and their development.

Time varying neural signature of whole-body adaptation in a real-life

basketball free-throw task with visuo-motor and kinesthetic adaptation demands

Neil Dundon1,2, Tom Bullock1,2, Jordan Garrett1, Alex Stuber1, LiannJimmons1, Jamie Raymer1, Amanda 

McCandless1, Jeanette Espinoza1, Anabel Salimian1, Natalie Juo1, Annalise DeMarco1, Scott Grafton1, Barry 

Giesbrecht1

Organization(s): 1: UC Santa Barbara, United States of America; 2: University of Huddersfield, UK

The human sensorimotor system coordinates over 240 degrees of movement freedom to achieve complex goals, yet 

most research has examined adaptation within constrained paradigms. Here, we investigate whether the visuomotor-

kinesthetic dichotomy extends to unconstrained, whole-body, goal-directed behavior. Participants performed modified 

basketball free throws under systematically varied conditions: elevated hoop height (visuomotor challenge) and 

increased ball weight (kinesthetic challenge). We paired ambulatory EEG with high-definition motion capture, using 

supervised machine learning to track spatial joint configurations at ball release as a multivariate readout of whole-

body coordination strategy. Players adjusted release posture predominantly for hoop height but not ball weight, 

revealing differential engagement of movement solutions. Neural dynamics showed structured temporal progression: 

shot error associated with frontal delta power, while posture-related activity followed a spectral cascade from early 

theta through alpha to beta at release, centered over central-posterior electrodes. Central theta emerged as the 

predominant band linking both shot error and posture, suggesting it mediates between goal processing and whole-

body coordination. Critically, temporal dissociation emerged across blocks. Hoop height elicited early posture-related 

neural signatures (theta-to-beta cascade) that diminished over time, while ball weight showed delayed kinesthetic 

engagement only in later blocks, lacking alpha involvement. These findings extend the visuomotor-kinesthetic 

dichotomy to naturalistic movement, revealing temporally staggered control regimes marked by distinct neural 

dynamics. Early visuomotor processing drives rapid postural reconfiguration, while kinesthetic adaptation emerges 

gradually, together enabling flexible goal-directed behavior within the body's vast solution space.
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Pitfalls and challenges in measuring mobile EEGs

while walking

Edmund Wascher, Julian Elias Reiser
Organization(s):IfADo - Leibniz Research Centre for Working Environments and Human Factors, Germany

Walking is in many situations a highly automated skill that requires only minor cognitive resources. Whenever the 

walking surface becomes uneven, locomotion can turn into complex behavior that has to be cognitively controlled. In 

this case, other cognitive tasks, such as e.g. following visual direction cues, will be affected by increased cognitive-

motor interference (CMI). So far there is only few research on this topic due to restricted experimental opportunities. 

Experimental approaches require either outdoor measurements of mobile EEG or virtual environments in which gait 

complexity can be manipulated.

I will report data both from walking in virtual environments and from outdoor walking. Gait manipulations in virtual 

environments revealed only minor effects on a secondary visual task although trials with lower gait stability showed 

stronger CMI effects. In comparison, outdoor walking (on solid ground, in the woods and over rocks) resulted in very 

noisy EEG data. Regular analysis pathways, even when tailored for mobile data, did not allow to apply in depth 

analysis of CMI.

Therefore, we are in need of novel approaches to investigate CMI. Walking demands induced in virtual environments 

might not be as impactful as expected due to technical constraints of the treadmills. On the other hand, outdoor 

walking on complex underground might produce very noisy data, not really processable by standard processing tools 

available.

Ifluenceof processingdelay and acoustic coupling on spatial

hearingwith hearingaids - insightsfrom an audiovisualsearch paradigm

TobiasBabel1, Georg Stiefenhofer2, FabianHettler3, TimJürgens3,

HendrikHusstedt1, FlorianDenk1

Organization(s): 1: German Institute of Hearing Aids, Germany; 2: WS Audiology, Denmark; 3: Institut für Akustik, Technische

HochschuleLübeck, Germany

Spatial hearing in individuals with and without hearing loss can be impaired by hearing aids and other ear-worn

devices, yet it remains unclear which specific technical parameters are responsible for this limitation. In addition to

microphone placement and nonlinearsignal processing, factors such as processing delay and the degree of acoustic

coupling can significantly impact spatial perception, as they affect interaural and spectral cues, as well as the

proportion of unprocessed sound reaching the ear drum. To assesstheir influence on spatial perception, we set up a

previouslyproposed audiovisualsearch paradigm within an anechoic chamber equipped with a spherical array of 65

loudspeakers. The participants' task was to identify a target loudspeaker that emitted a non-intelligiblespeech signal

and that was visually marked by a certain number of active LEDs. The primary outcome measure was the time

required to localize the target loudspeaker. Participantswere tested unaided and fitted with experimentalhearing aids

with adjustable processing delay. Three key parameters were varied: The processing delay and acoustic coupling of

hearing aids, and the acoustic scene, including a quiet anechoic environment and a realistic cafeteria background

with reverberation. The study includes twelve participants with mild to moderate hearing loss and twelve without. Our

findings provide new insights into how processing delay and coupling affect auditory spatial perception in ecologically

valid settings.
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Cleaning Up the Noise: Automated Pipelines for Pediatric

EEG With and Without Cochlear Implants

Sarah Marie Blechschmidt1,3, Carlotta Wall2,3, Niki Katerina Vavatzanidis3

Organization(s): 1: Technische Universität Chemnitz; 2: Universität Oldenburg; 3: Technische Universität Dresden

Pediatric EEG data is particularly challenging due to high susceptibility to movement artefacts and variable 

compliance, leading to substantial data drop-out. In children with cochlear implants (CI), implant-related artefacts 

pose an additional problem. Pipelines that can recover as much signal as possible from noisy data are therefore 

critical to increase the number of usable trials and improve the robustness of experimental findings.

Our current workflow in EEP relies heavily on manual inspection and artefact correction, which is time-consuming, 

difficult to standardize, and dependent on subjective decisions. To address these issues, we are evaluating two 

automated pipelines: (1) a Python-based pipeline using the MNE framework, and (2) a Matlab-based pipeline 

optimized for noisy infant data using the HAPPE/HAPPILEE framework. Both integrate standardized preprocessing 

steps but differ in their implementation of filtering, artefact detection, independent component analysis (ICA), and 

wavelet thresholding. Their performance will be benchmarked against our manual EEP-based procedure on the same 

datasets.

Data quality metrics will be assessed in normal-hearing children and children with CI, allowing us to evaluate general 

preprocessing robustness as well as specific handling of CI artefacts. Beyond quantitative quality indices, we will also 

assess the interpretability of event-related responses after preprocessing.

In this poster, we will outline the challenges of pediatric and CI EEG preprocessing, describe the methodological 

steps of each pipeline, and present initial comparisons. Ultimately, this work aims to identify preprocessing strategies 

that maximize data retention, reduce subjective bias, and improve reproducibility, thereby facilitating more reliable 

EEG research in pediatric and clinical populations.

Towards mobile, neuro-steered hearingdevices

ChristinaSophieWegewitz1, ConstantinJehn2, Mike Thornton2, TobiasReichenbach2,

Anja Hahne1, Niki Vavatzanidis1

Organization(s): 1: Ear ResearchCenter Dresden (ERCD),UniversityHospital Carl Gustav Carus, TechnischeUniversitätDresden; 2:

DepartmentArtificial Intelligencein BiomedicalEngineering(AIBE)at the Friedrich-Alexander-UniversitätErlangen-Nürnberg

Forhearingaid (HA)and cochlear implant (CI)users, one of the greatest challenges is following a single speaker in a
noisy, multi -talker environment. Modern hearing devices use increasingly intelligent scene-analysis algorithms.
However, these fail when the user is not attending the most probable signal source. Our approach instead infers the
speaker of interest directly from the ũŔƚƣĲŰĲƖќƚattentional focus, extracted from neural data. We have developed a
deep neural network (DNN) that decodes the ũŔƚƣĲŰĲƖќƚattentional focus from a 32- channel EEGrecording and
demonstrated feasibility in both CI and HA users (Jehnet al., 2025; Jehn et al. under review). We are currently
developinga closed-loop system that uses the decoded attentional focus to enhance the attended speakerand that
is able to dynamically adapt to attentional shifts. In the next phase, we aim to transition this proof-of-concept into an
increasingly mobile, user-friendly solution. We will investigate whether comparable decoding performance can be
achieved with fewer, strategically placed electrodes as this is a crucial step toward miniaturization and integration
into wearable devices for everydayuse.Ultimately, this research moves neuro-steered auditory prostheses closer to
real-world application, enabling HAand CI users to better navigatechallenging acoustic environments.
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