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Poster 01
Evidence of Grid Coding during Haptic navigation in sighted individuals
Federica Sigismondi, Yangwen Xu, Mattia Silvestri, Roberto Bottini
University of Trento, Italy
Humans' ability to move and orient in their everyday environments is grounded on cognitive
processes that store and organize all the acquired spatial information, to create a mental
representation of them. These representations are known as cognitive maps. In literature, Gridcells, located in the Entorhinal Cortex (EC), have been target as crucial for the maturation and
development of cognitive maps. Recent studies demonstrated that, at the behavioral level,
cognitive maps' reliability would not be influenced by the modality, such as visual or tactile,
through which they can be acquired. However, it is still unclear whether cognitive maps
constructed through different sensory modalities will lead to similar neural activation.
The present work aimed to investigate the neural correlates underlying haptic spatial navigation.
Blindfolded sighted participants were asked to navigate a clock-like environment swiping their
fingers from one number to the other according to the instruction. Participants underwent an
fMRI session after completing the training session. To ensure that a mental representation of the
environment would be acquired through touch, participants were not allowed to see the clock
until the end of the experiment.
We used quadrature filter analysis, to investigate the emergence of a grid-like coding in the EC.
Results highlight the emergence of a significant six-fold sinusoidal modulation in the left EC. A
similar analysis was used, to test the specificity of our results, on control models, that had different
directional periodicity like 4-,5-,7- and 8-fold symmetry, none of them reach significance.
Furthermore, adaptation analysis reveals that the signal of close trials, in the right EC, was
suppressed if the difference between angles was a multiple of 60˚.
The successful detection of grid-like coding in blindfolded sighted participants, during tactile
navigation, validates the assumption that similar neural correlates could be elicited using different
modalities to construct cognitive maps.

Poster 02
Data driven time-resolved connectivity identifies disruption in a subcorticalfrontoparietal network in patients with disorders of consciousness
Rajanikant Panda, Aurore Thibaut, Ane López-González, Mohamed Ali Bahri, A.
Hillebrand, Gustavo Deco, Steven Laureys, Olivia Gosseries, Jitka Annen, Prejaas Tewarie
ULiège, Belgium
Introduction: Understanding recovery of consciousness and elucidating its underlying mechanism
is believed to be crucial in the field neuroscience and medicine. In this study we aim to assess the
spatio-temporal structure of brain functional network that alters in pathological unconscious state
in patient with disorders of consciousness (DOC).
Method: We recorded structural MRI data (T1 and DTI) and resting state functional MRI (fMRI) data
of 24 healthy-subjects (HC) and 44 DOC patients (14 unresponsive wakefulness syndrome (UWS)
and 30 minimally conscious state (MCS). We adopted a time-resolved functional connectivity
framework to assess the repertoire of functional network states as a potential marker of
consciousness. To achieve this we first parcellated the fMRI data using the Shen atlas (214 cortical
and subcortical brain regions). Phase-based dynamic functional connectivity (DFC) matrices were
computed from BOLD time-series of every ROIs, and structural connectivity (SC) was extracted
using DTI streamline count between all pairs of regions1. Then spatio-temporal underlying brain
network were assessed using metastability and non-negative tensor factorization (NNTF) analysis,
and compared between UWS vs MCS, as well with HC. In-addition, predictions of these functional
network states by underlying hidden spatial patterns in the anatomical network, i.e. so-called
eigenmodes, were added as potential markers.

1

Results: We found a reduction of metastability and in the functional network repertoire in UWS
compared to MCS. This was expressed in terms of diminished dwell times and reduction of
nonstationary in the default mode network and subcortical that have association with frontoparietal network in UWS compared to MCS. We further demonstrated that these findings cooccurred with a reduction of dynamic interplay between eigenmodes and emerging timeresolved functional connectivity in UWS.
Conclusion: Current results are in support of both the global neuronal workspace theory and the
mesocircuit hypothesis, underpinning the role of thalamo-cortical connections and metastability
in supporting consciousness.

Poster 03
Structural and functional network-level reorganization in the coding of auditory
motion directions and sound source locations in the absence of vision
Ane Gurtubay-Antolin, Ceren Battal, Mohamed Rezk, Stefania Mattioni, Giorgia
Bertonati, Valeria Occelli, Roberto Bottini, Stefano Targher, Chiara Maffei, Jorge Jovicich,
Olivier Collignon
UCLouvain, Belgium
How does blindness affect the brain network supporting spatial hearing? We used a combined
functional and diffusion MRI approach to study the impact of early blindness on the brain networks
typically coding for audio-visual motion and location. Whole-brain functional univariate analysis
revealed preferential response to auditory motion in a dorsal network including the planum
temporale (hPT) as well as the anterior portion of the middle temporal cortex (hMT+/V5) in both
sighted and congenitally blind participants (male and female). Blind participants showed
additional preferential response to auditory motion in the posterior region of hMT+/V5.
Importantly, multivariate decoding analysis revealed the presence of motion direction information
that was higher in hMT+/V5 and lower in hPT of blind relative to sighted people. Decoding sound
source location showed a similar pattern of results even if the decoding accuracies were in general
lower than those obtained from motion directions. Diffusion MRI revealed that the macrostructure
(trajectory and connectivity index) of hMT+/V5 – hPT connectivity did not differ between groups,
while the microstructure of the connections was altered in blind people. These results suggest that
early visual deprivation triggers a network-level reorganization that enhances the recruitment of
occipital areas in conjunction with a release in the computational workload of temporal regions
typically dedicated to spatial hearing. This functional reorganization is accompanied by whitematter microstructural alterations in related occipital-temporal connections.

Poster 04
Natural sound representation in early “visual” cortex of congenitally blind individuals
Petra Vetter, Łukasz Bola, Lior Reich, Matthew Bennett, Lars Muckli, Amir Amedi
Fribourg University, Switzerland
Complex natural sounds, such as bird singing, people talking or traffic noise, induce decodable
fMRI activation patterns in early visual cortex of sighted blindfolded participants (Vetter, Smith &
Muckli, 2014, Current Biology). That is, early visual cortex receives non-visual and potentially
predictive information from audition. However, it is unclear whether the transfer of auditory
information to early visual areas is an epiphenomenon of visual imagery or, alternatively, whether
it is driven by mechanisms independent from visual experience. We acquired fMRI activity from 8
congenitally blind participants listening to different natural sounds, and derived boundaries of
early visual areas V1, V2, and V3 by overlaying probabilistic retinotopic maps from sighted
participants onto the reconstructed brain surfaces of blind participants. Using multi-variate
pattern analysis, we decoded natural sounds in early “visual” areas of congenitally blind individuals
who lack visual imagery. Thus, visual imagery is not a prerequisite of auditory feedback to early
visual cortex. Furthermore, the spatial pattern of sound decoding accuracy in early visual cortex
was remarkably similar in blind and sighted individuals, with an increasing decoding accuracy
gradient from foveal to peripheral regions. This suggests that the typical organisation by
eccentricity of early visual cortex develops for auditory feedback even in the lifelong absence of
vision. The same feedback to early visual cortex might support visual perception in the sighted
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(Vetter, Smith & Muckli, 2014, Curr Biol) and drive the recruitment of this area for non-visual
functions in blind individuals (Amedi et al., 2003, Nat Neurosci; Bedny, 2017, TICS).

Poster 05
Radial biases influence face identification in peripheral vision
Alexia Roux-Sibilon, Carole Peyrin, John A. Greenwood, Valérie Goffaux
UCLouvain, Belgium
In peripheral vision, humans are more sensitive to radial orientations (pointing towards the fovea)
than tangential ones in peripheral vision (orthogonal to the fovea). We reasoned that, as a result of
these radial biases, objects perceived in peripheral vision may be encoded as if they were radially
‘filtered’. Following this reasoning, humans should be better at recognizing their conspecifics'
faces when they are perceived along the horizontal meridian. These locations would facilitate the
encoding of horizontal orientation, which is believed to provide the most useful information for
the recognition of face identity in foveal vision. To test this hypothesis, we instructed participants
to recognize upright and inverted faces appearing briefly either at the fovea, or at 8° of eccentricity
along the horizontal or vertical meridian. We measured face recognition as a function of stimulus
visibility by parametrically scrambling stimulus phase. We then compared the psychometric
functions for upright and inverted faces. A shift between the two functions, i.e. the face inversion
effect, was taken here as a marker of the ‘specificity’ of face identity processing. We found a
significant inversion effect along the horizontal meridian. This effect was comparable to that of the
fovea, suggesting the engagement of face-specialized mechanisms at both locations. However,
the inversion effect strongly reduced in magnitude when faces were presented on the vertical
meridian, suggesting that the face processing system was disrupted through the reduction in the
horizontal information most diagnostic to identity encoding. This result supports the hypothesis
that radial biases in peripheral vision modulate the encoding of face identity cues by limiting
access to oriented content.

Poster 06
Brain reorganization for action in people born without hands
Ella Striem-Amit
Georgetown University, United States
Our hands are at the core of our action system, used for many daily actions that require fine motor
control, and vastly represented in the brain. But what role do hand specific features, or our
experience using them, play in motor system organization and representations? I will present a
series of fMRI experiments addressing this question by investigating individuals born without
hands, who use their feet to perform everyday actions. These works reveal representations
abstracted from hand-specific motor features, as well as representations more tightly tied to the
specific body part performing the action. Further, they also open new avenues to utilize effectorindependence in the action system for motor rehabilitation.

Poster 07
The categorical representation of affect in ventromedial prefrontal cortex is
independent from sensory experience
Giada Lettieri, Giacomo Handjaras, Elisa Morgana Cappello, Francesca Setti, Chiara Frati,
Valentina Bruno, Matteo Diano, Andrea Leo, Carla Tinti, Francesca Garbarini, Pietro
Pietrini, Emiliano Ricciardi, Luca Cecchetti
IMT School for Advanced Studies Lucca, Italy
Successful interplays in a complex social world rely on visual features that convey emotional
experiences and allow others to interpret affective signals. Given the ubiquitous role of emotions
and the importance of sight, the question of how they are experienced in the absence of vision
naturally arises. Here we aim to assess whether the brain representation of emotions is sensory
independent and may be affected by the congenital lack of visual experience.
Sighted individuals provided ratings of their moment-by-moment emotional experience during
an audio-visual edited version (n=22, 11F; 30±3 years) or an audio-only (n=20, 8F; 36±16 years) of the
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movie "101 Dalmatians" (52 minutes). Participants had to choose between 15 emotion categories to
describe their affective state throughout the movie. Brain activity elicited by the same stimulus
was measured in 20 sighted (audio-visual: n=10, 8F, 35±13 years; audio-only: n=10, 7F, 39±17 years)
and nine congenitally blind (3F; 44±14 years) individuals, instructed to enjoy the movie in the fMRI
scanner. Behavioral ratings were aggregated across subjects, so that in each timepoint we
computed the proportion of participants experiencing a specific emotion. Voxel-wise encoding
was performed using a multiple linear regression approach to measure the association between
brain activity and emotion ratings. Resulting p-values were corrected for multiple comparisons
(pbonf<0.05) to obtain single-subject maps, then combined into a group-level probabilistic map.
Behavioral ratings across the audio-visual and the audio-only modalities were highly correlated
over time (rho=0.76, p<0.01). Considering probabilistic maps, ventromedial prefrontal cortex
(vmPFC) was significantly associated to the affective ratings in at least half of the subjects,
consistently across different groups (i.e., sighted and blinds) and modalities (i.e., audio-visual and
audio-only in sighted).
Altogether, these findings in sighted and congenitally bilnd individuals indicate that affective
experiences are encoded in vmPFC regardless of the sensory modality and independently from
visual experience.

Poster 08
Temporal dynamics of semantic processing in sensorimotor convergence zones
Alexander Eperon, Lorenzo Vignali, Yangwen Xu, Davide Crepaldi, Roberto Bottini
University of Trento, Italy
Conceptual representation routinely draws upon modality-specific information: a bear is fast and
noisy; a lemon is yellow and rounded. Understanding where and when this information converges
in the brain is fundamental to a complete understanding of semantic knowledge. Neuroimaging
studies have identified several ‘convergence zones’ which handle semantic information from
different modalities, but further data on when information converges is vital to illuminate the role
these regions play in comprehension. In this magnetoencephalography (MEG) experiment,
multiple linear regression analysis was carried out in order to investigate the spatiotemporal
dynamics of feature information (e.g, color, shape, sound, motion) encoding during word reading.
A spatial conjunction analysis identified the angular gyrus, superior temporal sulcus, superior
parietal lobule and fusiform gyrus as convergence zones, consistent with previous findings.
However, our findings suggest that while the fusiform gyrus and superior temporal sulcus fit the
profile of a semantic hub, tackling multi-feature information simultaneously and relatively early in
word comprehension, the angular gyrus and superior parietal lobule process different features at
different times throughout a two-second window.

Poster 09
Information redundancy across spatial scales modulates early visual cortex
responses
Kirsten Petras, Sanne ten Oever, Sarang S. Dalal, Valerie Goffaux
UCLouvain, Belgium
Visual images contain redundant information across spatial scales where low spatial frequency
contrast is informative towards the location and likely content of high spatial frequency detail.
Previous research suggests that the visual system makes use of those redundancies to facilitate
efficient processing. In this framework, a fast, initial analysis of low-spatial frequency (LSF)
information guides the slower and later processing of high spatial frequency (HSF) detail. Here, we
used multivariate classification as well as time-frequency analysis of MEG responses to the viewing
of intact and phase scrambled images of human faces to demonstrate that the availability of
redundant LSF information, as found in broadband intact images, correlates with a reduction in
HSF representational dominance in both early and higher-level visual areas as well as a reduction
of gamma-band power in early visual cortex. Our results indicate that the cross spatial frequency
information redundancy that can be found in all natural images might be a driving factor in the
efficient integration of fine image details.
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Poster 10
Attention-based rehearsing: eye movements follow similar scan paths during visual
perception and maintenance in visual short-term memory
Muhammet Ikbal Sahan, Wim Fias
Ghent University, Belgium

The human eye scans visual information by following a series of repetitive fixations forming scan
paths. Analogous to these scan paths during the process of actual "seeing", this study aims to
reveal whether similar scan paths are observed while participants are "rehearsing" stimuli in
visuospatial short-term memory (vs-STM). Participants performed a continuous production task in
which the precise location of sequentially presented colored discs were to be rehearsed during a
brief maintenance interval and later reproduced by moving a probed item to its exact location. We
manipulated the dimension along with which the stimuli were encoded, namely from left-to-right
or top-to-bottom and compared the scan paths from these dimensions (i.e., horizontal/vertical)
across different phases of the task (i.e., encoding/maintenance). We found that the scan paths
during encoding generalized to maintenance with higher similarity scores when comparing crossphase scan paths within-dimensions (e.g., horizontal-to-horizontal) to scan paths betweendimension (e.g., horizontal-to-vertical). This finding suggests that the spatial locations held in vsSTM are rehearsed by the eyes re-fixating the spatial locations where the stimuli were perceptually
visible during encoding. Moreover, we observed that on trials with higher cross-phase scan-path
similarity scores, spatial locations were recalled/reproduced with higher precision suggesting a
close relationship between vs-STM and the oculomotor system.

Poster 11
The prefrontal pathways underlying the control of spatial versus non-spatial
attention
Marco Bedini, Emanuele Olivetti, Paolo Avesani, Daniel Baldauf
University of Trento, Italy
The frontal eye field (FEF) and the inferior frontal junction (IFJ) are prefrontal structures crucially
involved in attention, working memory, and cognitive control. Recent neuroimaging evidence
suggests that the roles of FEF and IFJ in these functions can be dissociated based on their
selectivity to spatial versus non-spatial information, respectively. We propose that the divergence
in the connectivity fingerprints of FEF and IFJ underlies their specialized roles in top-down
selection. We hypothesize predominant structural connectivity of FEF with the dorsal visual
pathway compared to IFJ, and, vice versa, predominant structural connectivity of IFJ with the
ventral visual pathway compared to FEF.
We first performed an activation likelihood estimation fMRI meta-analysis to accurately infer the
most likely localization of FEF and IFJ in MNI space. We only included functional localizers for FEF,
and covert attention, working memory, and cognitive control experiments for IFJ (both n = 20). We
then employed the resulting peak coordinates as seeds to analyze diffusion MRI data from 56
subjects using surface-based probabilistic tractography in each subject’s native space.
Our preliminary results show that in the right hemisphere, the connectivity likelihood of FEF with
the superior parietal lobule is higher than IFJ, whereas the connectivity likelihood of IFJ with the
lateral temporal cortex is higher than FEF. The differential cortical projections of the superior
longitudinal fasciculus to FEF and IFJ also suggest distinct pathways to posterior regions.
Here we report evidence of segregated anatomical pathways that may underlie the control of
spatial and non-spatial attention from FEF and IFJ, respectively. Our results are consistent with
previous invasive tract-tracing studies in the macaque and suggest a well-preserved organization
in the prefrontal connectivity patterns between these species. Moreover, these results highlight
the opportunity of differentiating the attention and frontoparietal networks based on the content
encoded (i.e., spatial vs non-spatial).

Poster 12
Lateralized brain response to newly learned words as revealed by SSVEPs
Anezka Smejkalova, Fabienne Chetail
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Université Libre de Bruxelles, Belgium
Recent studies have shown that using steady-state visually evoked potentials (SSVEPs) is a
sensitive method for studying the brain’s automatic response to words represented in lexical
memory. We used SSVEPs to assess written word learning. Participants were asked to read a short
science-fiction book with embedded pseudowords and to memorize these pseudowords while
reading naturally. The next day, we evaluated their knowledge of these pseudowords (spelling,
meaning) and recorded the EEG response to these items in case of fast-periodic visual stimulation.
The stimulation was a stream of unknown pseudowords occurring at F=6.25 Hz interspersed with
pseudowords learned the previous day occurring at F’=F/5 (1.25, oddball frequency). Spectral
analysis showed a significant response (baseline-corrected amplitude) at F’ in the left but not in
the right occipitotemporal area. This response was correlated with the score of orthographic
learning in the left ROI and almost reached significance in the right ROI. The correlation between
the SSVEP response and orthographic learning was the strongest in PO7 and weak in PO8. The
lateralization of the link between automatic discrimination of new words and orthographic
learning highlights the importance of the left hemisphere for novel word learning. In addition, the
results showed the relevance of the SSVEP technique to address word learning issues.

Poster 13
The neural evidences for the orthography-phonology integration in effective reading
acquisition
Agnieszka Dębska, Gabriela Dzięgiel-Fivet, Katarzyna Chyl, Marta Wójcik, Katarzyna
Jednoróg
Nencki Institute of Experimental Biology, Poland
The region of the left ventral occipitotemporal cortex (VOTc) encompassing Visual Word Form
Area is considered to host orthographic representations of words. Even though this area was
studied in visual word processing, there is evidence of multimodal engagement of the left VOTc in
spoken language. It is supposed to facilitate the integration of phonology and orthography needed
for an effective decoding skill crucial for reading acquisition.
To investigate the development of the left VOTc involvement in spoken language processing and
its relations to the lexical and sublexical reading ability we tested 60 Polish beginning readers (67.3 y.o., 35 boys). In fMRI tasks children had to decide whether two auditory words or pseudowords
start with the same sound (phoneme matching), if they rhyme (rhyming) or if they are identical
(word matching).
We found that reading skill was positively associated with accuracy in the phoneme matching
task. On the neural level we found a posterior (but not anterior) VOTc effect related to phoneme
matching of pseudowords (but not words): the activity of the posterior lVOTc in the phoneme
matching task was positively correlated with the word and pseudoword reading level. Moreover,
in the same task, whole-brain analysis showed a significant correlation between the activity of the
left lingual gyrus and the pseudoword reading level.
We showed that the effective acquisition of reading at the beginning of literacy instruction
enhances orthography and phonology integration mostly on the sub-lexical level. Our results
imply that better reading skills are associated with the integration of orthographic representations
of letters and the phonological processing of single phonemes. Since children were still on the
alphabetic (sub-lexical) stage of reading, we did not observe evidence for the VOTc engagement
in processing whole-word (lexical) representations, which can be expected when children move to
the orthographic stage.

Poster 14
Brain activations during implicit learning task – study on children with decreased
literacy skills
Marta Wójcik, Katarzyna Chyl, Agnieszka Dynak, Gabriela Dzięgiel-Fivet, Magdalena
Łuniewska, Joanna Plewko, Katarzyna Jednoróg, Agnieszka Dębska
Nencki Institute of Experimental Biology, Poland
Cerebellar deficit hypothesis (Nicolson et al., 2001) in dyslexia predicts that decreased literacy skills
are connected to impairments in cerebellum. Particularly, impaired spelling is associated with
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disrupted automatization – skill required in motor implicit learning. Previously many researchers
confirmed an implicit learning deficit in dyslexia, but it is not clear if results are reading- or spellingdependent as impairments in both areas often co-exist in dyslexia.
To investigate the relationship between spelling and implicit learning we conducted an
experiment in Serial Reaction Time task (SRT) paradigm in fMRI. Participants pressed the
corresponding button to the stimuli appearing on the screen not knowing that stimuli was
presented in sequences. We tested three groups of children (N = 110, aged 8-12): control (CON),
developmental dyslexia (DYS; combined reading and spelling impairment) and isolated spelling
deficit (ISD). CON unknowingly became faster with each repetition of sequenced block (presenting
learning curve), while ISD and DYS did not accelerate their responses (linking spelling and
automatization impairments).
Learning process was reflected in activations in Supplementary Motor Area (SMA). Specifically, we
detected different roles of pre-SMA and SMA-proper: the former being involved in learning motor
sequences (activated higher in CON than DYS), while the latter being responsible for movement
execution (activated similarly among groups). Moreover, activations of pre-SMA in CON were
observed only at the early stages of experiment proving that brain is quickly adapting to the motor
sequence and storing the information in memory for further trials (in agreement with stimulusresponse hypothesis, Schwarb & Schumacher, 2012). Despite confirming deficit in task
performance in ISD and DYS, we found no significant between-group differences in the cerebellar
activations. Therefore we do not support the hypothesis directly connecting cerebellum to
decreased literacy skills. Instead we demonstrated that early stages of motor implicit learning are
disrupted in children with ISD and DYS.

Poster 15
Facial age and anger expression : an event-related brain potential study
Udayangani Anushka, Oskar MacGregor
University of Skövde, Sweden
The perception of human faces is affected by different facial features. For example, older faces are
processed differently to younger ones and faces expressing diverse emotions are also processed
differently. Research shows that angry faces are more attended to compared to neutral or other
expressive faces, which is known as the ‘threat advantage’. This is evidenced by research on the
late positive potential (LPP). The LPP is an event-related potential (ERP) component associated
with affective processing, which seems to strongly respond to threats. The literature has indicated
that older faces can elicit larger LPPs compared to young and neutral faces, and the LPP is more
sensitive to emotional faces. The current experiment investigated subjective ratings in addition to
the LPP in response to neutral and angry faces of young and old individuals, to examine how facial
age influences the perception of anger. In a facial rating task, both the young and the old angry
faces were rated as threatening faces, while old neutral faces were indicated to be more
threatening than young neutral faces. Similarly, participants had a higher LPP for old angry faces.
This data, in combination, suggests a higher emotional salience of old angry faces compared to
either young angry or (young or old) neutral faces.

Poster 16
Brain mechanisms underlying prospective thinking of sustainable behaviours
Damien Brevers, Chris Baeken, Pierre Maurage, Guillaume Sescousse, Claus Vögele, Joël
Billieux
UCLouvain, Belgium
The preservation of our environment requires sustainable ways of thinking and living. Here, we
aimed to explore the core network of brain regions involved in the prospective thinking about
(un)sustainable behaviours. Using a neuroimaging cue-exposure paradigm, we requested
participants (n = 86) to report behaviours that were the most feasible for them to implement
(sustainable behaviour) or diminish (unsustainable behaviour) in the future. We find that
increasing sustainable behaviours was perceived to be more feasible than reducing unsustainable
ones. Consistent with the role of the ventromedial prefrontal cortex and hippocampus in providing
access to new representations of past behaviours, we observed stronger activation of these regions

7

when picturing an increase in sustainable behaviours. Critically, simulating the reduction of
unsustainable behaviours triggered activation within the right dorsolateral prefrontal cortex (a key
region for inhibitory-control processes), which was negatively associated with hippocampal
activation (a key region for memory). These findings suggest that the dorsolateral prefrontal cortex
downregulates brain regions that support memory retrieval of unsustainable behaviours. This
mechanism could inhibit the access to episodic details associated with unsustainable behaviours
and in turn allow for prospective thinking of sustainable behaviours. These findings provide an
initial step towards a better understanding of the brain networks that are involved in the adoption
of sustainable habits.

Poster 17
The effect of selective spatial attention on the development of secondary
hyperalgesia: a replication study
Delia Della Porta, Marie-Lynn Vilz, Valéry Legrain
UCLouvain, Belgium

The effect of selective spatial attention on the development of secondary hyperalgesia: a
replication
Central sensitization refers to the enhanced responsiveness of nociceptive neurons in the central
nervous system and is hypothesized to play a key role in the development of pain chronicity.
Cognitive factors are also known to influence chronic pain. It was recently shown that selectively
focusing attention on one limb can influence the experimental induction of central sensitization,
making attention a promising intervention target for clinical pain. To assess the robustness of this
mechanism we conducted a preregistered replication study in a larger independent sample.
In a double-blind, within-subject design, study we manipulated the impact of selective spatial
attention on the development of secondary hyperalgesia—a proxy for central sensitization. Sixtyseven healthy volunteers performed a detection task on tactile stimuli delivered on one forearm
while secondary hyperalgesia was simultaneously induced on both forearms using high-frequency
stimulation (HFS). To assess the development of secondary hyperalgesia, sensitivity to mechanical
stimuli was measured at: T0, for baseline measurement; T1, immediately after the induction of
secondary hyperalgesia in combination with the detection task; and T2, 20 minutes after the whole
procedure. We also estimated the extent of the area of secondary hyperalgesia, by applying
mechanical pinprick stimuli along medial-lateral and proximal-distal axes.
Our results showed a significant increase in sensitivity to mechanical stimuli at both T1 and T2.
However, in contrast to the previous study, we did not find a significant difference on the
development of secondary hyperalgesia between the attended vs unattended arm.
It could be that the bottom-up capture of attention caused by HFS was too strong in comparison
to the top-down modulation exerted by the detection task. This means that the salience of the
painful stimuli exceeded the demand of the task. To enhance the efficiency of top-down
modulation, we need to reconsider the role of goal relevance during the attentional task.

Poster 18
Fast and Robust Perceptual Threshold Estimation with DOS
Julien Audiffren, Jean-Pierre Bresciani
Fribourg University, Switzerland
The quantification of human perception through the study of psychometric functions, noted ψ, is
one of the pillars of experimental psychophysics. In particular, the evaluation of the perceptual
threshold is at the heart of many neuroscience and cognitive psychology studies, and a wide range
of adaptive procedures has been developed to improve threshold estimation. However, these
procedures are often implicitly based on different mathematical assumptions on the
psychometric function ψ, and unfortunately, these assumptions cannot always be validated prior
to data collection. This raises questions about the accuracy of the estimator produced using the
different procedures.
In this work, we present a new adaptive procedure to estimate the threshold, namely Dichotomous
Optimistic Search (DOS), based on recent advances in black-box hierarchical optimization.
Compared to existing approaches, DOS is model free and only makes minimal assumption on the
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smoothness of the psychometric function ψ. In addition, DOS has/provides strong mathematical
guarantees that compare favorably to recent methods developed and used in the fields of
Psychophysics and Global Optimization.
Furthermore, empirical evaluations of DOS show that while model-based methods (i.e. Bayesian
methods such as Quest) perform well when ψ is an ideal, or close to ideal, psychometric function,
DOS rapidly outshine them when ψ deviates from this model, as for instance when ψ is a Beta
cumulative distribution function. Our results highlight the importance of carefully choosing the
most appropriate method depending on the context, and pinpoint the advantage of DOS for
problems where little is known about ψ – a common occurrence in research.

Poster 19
Occipital and left temporal instantaneous amplitude and frequency oscillations
correlated with access and phenomenal consciousness
Dinis Pereira Vitor Manuel
University of Lisbon, Portugal
Given the hard problem of consciousness (Chalmers, 1995) there are no brain electrophysiological
correlates of the subjective experience (the felt quality of redness or the redness of red, the
experience of dark and light, the quality of depth in a visual field, the sound of a clarinet, the smell
of mothball, bodily sensations from pains to orgasms, mental images that are conjured up
internally, the felt quality of emotion, the experience of a stream of conscious thought or the
phenomenology of thought).
However, there are brain occipital and left temporal electrophysiological correlates of the
subjective experience (Pereira, 2015).
Notwithstanding, as evoked signal, the change in event-related brain potentials phase (frequency
is the change in phase over time) is instantaneous, that is, the frequency will transiently be infinite:
a transient peak in frequency (positive or negative), if any, is instantaneous in
electroencephalogram averaging or filtering that the event-related brain potentials required and
the underlying structure of the event-related brain potentials in the frequency domain cannot be
accounted, for example, by the Wavelet Transform (WT) or the Fast Fourier Transform (FFT)
analysis, because they require that frequency is derived by convolution rather than by
differentiation.
However, as I show in the current original research report, one suitable method for analyse the
instantaneous change in event-related brain potentials phase and accounted for a transient peak
in frequency (positive or negative), if any, in the underlying structure of the event-related brain
potentials is the Empirical Mode Decomposition with post processing (Xie et al., 2014) Ensemble
Empirical Mode Decomposition (postEEMD) and Hilbert-Huang Transform (HHT).

Poster 20
The development of rapid face categorization in the human infant brain.
Anna Kiseleva, Benoist Schaal, Diane Rekow & Arnaud Leleu
Université Bourgogne Franche-Comté, France
Faces are one of the most salient visual objects in infants’ everyday life. Accordingly, using a
frequency-tagging approach coupled with scalp electroencephalography (EEG), it has been
shown that the ability to rapidly (i.e., at a glance) categorize faces (i.e., discriminate faces from other
objects and generalize this discrimination across variable individual faces) can already be
measured in 4- to 6-month-old infant brains in the form of a face-selective neural response over
the right occipito-temporal cortex. Here, we address the development of such rapid neural face
categorization until late infancy using this EEG frequency-tagging approach. In a first experiment
conducted in 4- to 12-month-old infants (n=50), we presented 6-Hz stimulation streams (6 stimuli
/ sec, stimulus duration: 167 ms) of various living and non-living objects and interspersed face
pictures every 6th stimulus to tag face selectivity at 1 Hz. The face-selective response progressively
increases until 12 months of age to reach an adult-like amplitude. In a second experiment, we
aimed to determine whether this finding reflects fully developed face categorization by using an
even more challenging paradigm in infants aged 12 to 18 months. This paradigm measures face
categorization in only 83 ms of picture presentation (stimulation rate: 12 Hz), corresponding to
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optimal stimulation parameters in adults. We thus presented infants (N = 25, ongoing) to
stimulation streams at two rates: 6 or 12 Hz and faces were periodically inserted every 6th stimulus
at 6 Hz (face-selective response tagged at 1 Hz), or every 9th stimulus at 12 Hz (i.e., face-selective
response tagged at 1.33 Hz). Preliminary analysis showed that the face-selective response emerges
in both conditions, but with a lower amplitude for the 12-Hz stimulation rate, revealing that rapid
face categorization is not fully developed in late infancy and still needs time to reach adult-like
functioning.

Poster 21
Untangling human face identity based on horizontal information
Hélène Dumont, Alexia Roux-Sibilon, Christianne Jacobs, Valerie Goffaux
UCLouvain, Belgium
Why does human face identification mainly rely on the processing of the horizontally oriented
cues? Is it because the face image contains most of its contrast in this range, and more particularly
at the level of the eyebrows, eyes and mouth, features known to be crucial for face recognition?
Alternatively, could the horizontal range of face information provide cues to identity that are more
resistant to the drastic variations in face appearance resulting from e.g. changes in viewpoint? To
disentangle these accounts, twenty-two human observers performed an identity recognition task
with face stimuli presented one by one under different viewpoints (from full-front to profile views),
and filtered to preserve contrast in selective orientation ranges. We found that the gaussianshaped function relating the sensitivity to face identity to orientation peaked around the
horizontal angle irrespective of viewpoint. A model observer performed a similar task by
comparing each stimulus (pixel-wise) to the set of face images in different orientation ranges,
within each viewpoint. Its performance suggests that image identity cues shift away from
horizontal as viewpoint aversion increases. A second model observer performed the same task by
comparing face images in selective orientation ranges, but across viewpoints. The performance of
this model observer kept sharply tuned to the horizontal range, no matter the viewpoint of the
stimulus. This result supports the notion that the horizontal orientation range of the face image
conveys cues to identity that are more stable across viewpoint variations. The comparison of model
and human performance suggests that human face identification tunes to horizontal orientation
because this range conveys the richest feature cues in full-front views while it provides the most
stable identity cues when moving away from full-front. These results yield novel insight on the
strategies developed by the human visual system to achieve invariant face recognition.

Poster 22
Are mirror images really more difficult to discriminate than plane rotations? A study
based on the COR hypothesis
Marie Houbben, Océane Vanhamme, Gilles Vannuscorps
UCLouvain, Belgium
It is widely assumed that mirror images are more difficult to discriminate than plane rotations of
the same object. However, this conclusion stems from studies in which arbitrary types of plane
rotation (often 180 degrees) were compared to objects mirrored across both intrinsic (e.g., their
axis of symmetry or elongation) and extrinsic (e.g., the gravitational vertical) axes. The goal of this
study was to overcome these limitations. We used a “same-different” orientation judgement task
with tilted asymmetrical 2D stimuli. The second stimulus of each pair could be the same as the
first one or (1) have a different tilt direction (e.g., 20° CW vs. 20° CCW), (2) be rotated by 180°, (3) be
mirrored across an axis intrinsic to object or (4) be mirrored across a vertical (extrinsic) axis. Like
previous studies, we found that shapes tilted 180° were the easiest to discriminate. In addition, we
found that shapes reflected across an intrinsic axis were not significantly more difficult to
discriminate than those reflected across an extrinsic axis and that shapes differing in terms of tilt
direction were the most difficult to discriminate. Thus, mirror images are not necessarily more
difficult to discriminate than plane rotations. We discuss the implications of these findings for
cognitive models of orientation representation.
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Poster 23
Uncovering the functional connectivity between nodes of the human cortical face
network through the combination of visual frequency tagging and intracerebral
electrical stimulation
Angelini Luna, Rossion Bruno, Volfart Angélique, Maillard Louis, Colnat-Coulbois Sophie,
Jonas Jacques
Université de Lorraine, France
The neural basis of human face recognition has been extensively studied for decades. The key role
of several face-selective brain regions in the ventral occipito-temporal cortex (e.g., in the Fusiform
gyrus and inferior occipital gyrus) has been established, but the functional organization of the
cortical face network remains largely unknown.
To define the functional connectivity of this network, we apply direct electrical stimulation (DES)
through intracerebral electrodes (StereoElectroencephalography, SEEG) combined with fast
periodic visual stimulation (FPVS). Electrodes implanted intracerebrally in patients affected by
drug-resistant epilepsy allow us to stimulate a local node of the network and record the functional
activity of other implanted regions, with a high spatial and temporal resolution.
Here we describe this original combination of techniques in one case: CJ, a right-handed 43-yearold woman with refractory focal epilepsy with excellent face recognition ability and key
implantations in face-selective regions of the right lateral fusiform gyrus (latFG; ‘FFA’) and ventral
anterior temporal cortex (vATL).
The patient is presented with a 60-second stimulation sequence of natural images of familiar faces
alternating at a 6Hz rate, with focal stimulation (1,2mA at 55Hz) applied to the responsive right
latFG for 10s. During the stimulation, we found a reduction of significant 6Hz responses to famous
faces not only in the right latFG, but also in focal face-responsive contacts of the right and left vATL.
Interestingly, the stimulations that lead to significant electrophysiological effects, which suggest
functional connectivity, were also associated with the clearest behavioural effects: during the
stimulation the patient could not recognize the famous faces displayed on the screen.
Although these results concern only one patient, this original combination of techniques appears
to be effective and its application on a wide sample of individual brains could provide key
information regarding the connectivity of the human cortical face network.

Poster 24
Time-resolved discrimination of vocal emotion expressions in blind and sighted
Federica Falagiarda, Valeria Occelli, Olivier Collignon
UCLouvain, Belgium
Voices are one of the most socially salient stimuli in our everyday environment, and they are
arguably even more crucial in the lives of individuals who are blind from birth. Blind have
demonstrated superior abilities in several aspects of auditory perception, but research on their
behavioral performance when discriminating vocal features is still scarce and has given so far
unclear results.
In the present study, we want to test the hypothesis that congenitally blind (N=16) would
outperform the individually-matched sighted controls at the discrimination of a crucial feature in
human voices: emotional content.
In order to do so, we have relied on a gating psychophysical paradigm where we have presented
small segments of emotional non-linguistic vocalizations of increasing duration, from 100 to
400ms, portraying five basic emotions, and we have asked our participants for an explicit emotion
categorization task. Through psychometric curve fitting this paradigm (used in Falagiarda &
Collignon, 2019) allows us to measure the threshold (isolation point) needed to the participant to
discriminate each of the five considered emotions.
Contrary to our expectations, the analyses of the isolation points shows a trend for an advantage
in the sighted group at the emotion discrimination task, as this group shows overall lower
thresholds. This result supports the view that vision might play a calibrating role, therefore lacking
in the blind, for the other sensory channels in a task where vision typically dominates the
discriminative process over audition.
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Additionally, an analysis of the average confusion patterns reveals very strong linear correlations
between the incorrect responses of the two groups, but only for stimuli longer than 200ms. What
is interesting in this result is the fact that blind and sighted make the same mistakes when, we
believe, enough information is delivered to arguably lead to a more consistent emotion
categorization process.

Poster 25
The origin of the articulatory interference effect on speech perception
Sarah Carneiro Pereira, Charlie Guérit, Charlotte Dutrieux, Gilles Vannuscorps
UCLouvain, Belgium

How do we understand others when they are speaking? According to a motor hypothesis, speech
perception is supported not only by the auditory system, but also by motor articulatory resources
– those that we use to speak. This hypothesis is supported by the finding that behavioral (execution
of silent articulatory movements) and rTMS (on articulators’ representation) interference with
participants’ lip or tongue motor representations affects the perception of the corresponding (lip
or tongue related) speech sounds. However, the execution of silent articulatory movements and
rTMS applied on the premotor cortex also activate auditory/phonological representations, to which
articulatory representations are connected in the service of speech motor control. Hence, the
reported effects could be a by-product of the activation of auditory rather than motor
representations. To discriminate these alternatives, we determined the minimal signal/noise ratio
at which participants could discriminate two pairs of syllables (bilabial/lingual and lingual/lingual)
while performing a repetitive movement of the finger or one of two lip movements: a speechrelated movement (open and close; exp 1; n=24) or a non-speech-related movement (protrusion
and retrusion; exp 2; n=25). Both lip movements mobilize lip motor representations, but only the
speech-related movement activates auditory/phonological representations. Therefore, if the
motor hypothesis is true, both types of lip movements should interfere with participants’ ability to
discriminate the pair of bilabial/lingual syllables (but not, or less so the lingual/lingual pair) in
comparison to the finger movement. In contrast with this prediction, and in line with the
alternative hypothesis, only the speech-related lip movements (exp 1) interfered with speech
perception. These findings force a reinterpretation of previous results claimed to support the
motor hypothesis of speech perception.

Poster 26
Emotion tagged EEG paradigms corroborate fast and automatic vocal emotion
discrimination
Silke Vos, Olivier Collignon, Bart Boets
KULeuven, Belgium

Successfully engaging in social communication requires efficient processing of sociocommunicative cues. Voices are important sources of information, such as gender, identity, and
the emotional state of the speaker. For instance, we can almost immediately tell whether someone
is happy or sad, simply by listening to the voice of the speaker.
We tested in neurotypical male adults if this process of vocal emotion discrimination is automatic
and fast enough to implement in a frequency-tagging EEG paradigm. First, we designed and
validated a new voice database comprising 500 vocal utterances, each lasting 250 ms, comprising
10 different identities and 5 different emotions across a large variety of phonetic utterances. Next,
we recorded scalp EEG while presenting 64 s streams of neutral utterances at a base rate of 4 Hz,
interleaved with emotional utterances every third stimulus, thus at 1.33 Hz oddball frequency. Four
emotions (happy, sad, angry, and fear) were presented as different conditions in different streams,
as well as a control condition with scrambled utterances.
Results reveal significant oddball EEG responses for all conditions (happy, sad, angry and fear)
except for the scrambled utterances, indicating that every emotion category can be differentiated
from the neutral stimuli. These findings demonstrate that emotion differentiation is fast (as sounds
were only 250 ms) and automatic (as there was no explicit emotion processing task). A further
investigation of low-level auditory stimulus features suggests that this neural sensitivity for vocal
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emotional cues is not merely driven by low-level perceptual features, but rather depends on highlevel emotion differentiation.
Future studies can use this paradigm to investigate and quantify automatic vocal emotion
differentiation in clinical groups that are characterised by socio-communicative impairments,
such as individuals with autism spectrum disorder.

Poster 27
Moving toward versus away from another: how body motion direction changes the
representation of bodies and actions in the visual cortex
Emmanuelle Bellot, Etienne Abassi, Liuba Papeo
Université Claude Bernard Lyon, France
Representing multiple agents and their mutual relations is a prerequisite to understand social
events such as interactions. We asked whether visual areas dedicated to body-form and bodymotion perception: a) can hold the representation of two bodies moving simultaneously and b)
register the spatial relations between them: facing and moving toward versus away from each
other. Using functional MRI, we measured the BOLD response in 20 healthy participants during
presentation of point-light-displays depicting single bodies, facing dyads, or non-facing dyads.
Results revealed that seeing animations of human bodies facing and moving toward (vs. away
from) each other, increased neural activity in the body-selective cortex (extrastriate body area EBA) and posterior superior temporal sulcus for biological-motion perception (pSTS) (univariate
analysis). In those areas, representation of body postures and movements, as well as of the overall
scene, was more accurate for facing-body (vs. non-facing body) stimuli (multivariate analysis).
Effective connectivity analysis with Dynamic Causal Modeling revealed an increased coupling
between the EBA and the pSTS during perception of facing-body stimuli. Finally, the perceptual
enhancement of multiple-body scenes featuring cues of interaction (i.e., face-to-face positioning,
spatial proximity and approaching signals), was supported by the participants’ better performance
in a recognition task with facing-body vs. non-facing body stimuli. Thus, visuo-spatial cues of
interaction in multiple-person scenarios affect the perceptual representation of body and body
motion in the dedicated brain areas and, by promoting functional integration, streamline the
process from body perception to action representation.

Poster 28
Unexpected salient associations prompt attention transfer to subtler but more
predictive cues: an effect influenced by individual differences
Fanny Papastamou, Arnaud Destrebecqz, Mikhail Kissine
Université Libre de Bruxelles, Belgium
Previous research on associative learning has investigated the role played by cue predictiveness,
uncertainty, prediction errors or cue physical salience. However, to date little is known about how
the interaction of these factors may influence selective attention during learning. In this eyetracking study, participants were presented with two visual compound stimuli containing a
physically salient feature and a subtler feature, which were respectively associated with an
outcome in a probabilistic and a deterministic manner. In this way, we investigated the extent to
which prediction errors inherent in an uncertain but visually salient association trigger a transfer
of attentional focus to a subtler but more predictive cue. Results showed an important
overshadowing effect produced by the salient cue over the subtler one. However, prediction errors
induced by unexpected salient cue-outcome associations gradually prompted participants to
explore the subtler cue while disregarding the uncertain salient one. Interestingly, while all
participants were subject to this overshadowing effect, we also observed that participants with
higher self-reported attention to detail and socio-cognitive traits frequently reported in autism
appeared to be faster and more efficient to ground new predictions on the subtler and more
predictive cue.

Poster 29
Unmasking the Difficulty of Listening to Talkers With Masks: lessons from the COVID19 pandemic
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Elena Giovanelli, Chiara Valzolgher, Elena Gessa, Michela Todeschini, Francesco Pavani
University of Trento, Italy
Interactions with talkers wearing face masks have become part of our daily routine since the
beginning of the COVID-19 pandemic. Using an on-line experiment resembling a video conference,
we examined the impact of face masks on speech comprehension. Typical-hearing listeners
performed a speech-in-noise task while seeing talkers with visible lips, talkers wearing a surgical
mask, or just the name of the talker displayed on screen. The target voice was masked by
concurrent distracting talkers. We measured performance, confidence and listening effort scores,
as well as meta-cognitive monitoring (the ability to adapt self-judgments to actual performance).
Hiding the talkers behind a screen or concealing their lips via a face mask led to lower
performance, lower confidence scores, and increased perceived effort. Moreover, meta-cognitive
monitoring was worse when listening in these conditions compared with listening to an
unmasked talker. These findings have implications on everyday communication for typicalhearing individuals and for hearing-impaired populations.

Poster 30
How subjective experience guides the investment of cognitive control
Gaia Corlazzoli, Kobe Desender, Wim Gevers
Université Libre de Bruxelles, Belgium
When presented with the choice whether to invest cognitive control in a difficult task, people tend
to consider several factors. Leading theoretical frameworks have argued that the investment of
cognitive control, which is notably effortful, is determined by a cost-benefit computation.
Objective task characteristics, such as difficulty, reward magnitude and available resources are
weighted to establish if it is worth investing control. However, previous accounts have entirely
overlooked the potential role of subjective experience in this computation. Indeed, we experience
confidence when giving an answer, we feel the excitement of an anticipated reward, and we reflect
on how much effort is required for successful task performance.
To test the possibility that subjective experiences guide the choice to invest cognitive control, we
designed a task in which we manipulated three objective aspects on each trial (task difficulty,
physical effort and reward prediction error) and asked participants to report their subjective
experiences associated with these manipulations: confidence, subjective physical effort and
reward satisfaction. At the end of each trial, participants indicated whether they deemed the
investment of cognitive control worthy for that trial.
Our data indicates that the decision to invest cognitive control is driven more by the subjective
experience than by objective task factors. A mediation analysis confirmed that the effect of the
objective factors on the choice to invest control was almost entirely mediated by the associated
subjective experiences.
Our results shed new light on what guides us to the decision of investing cognitive control. Internal
factors have been largely disregarded in past research. Their role may be one of the next steps
towards
a
deeper
understanding
of
cognitive
control
and
its
investment.

Poster 31
Priming ordinal information in working memory
Myrtille Dewulf, S. Antoine, Wim Gevers
Université Libre de Bruxelles, Belgium
If you perceive the word cat, your brain will immediately activate the word dog. This mechanism,
called semantic priming, reveals higher accuracy and faster RT when a stimulus is preceded by a
semantically related prime than unrelated (i.e. table-dog). This concept can be explained by
spreading of activation (i.e. McNamara, 1992): When the representation of an item is activated, this
activation spreads to related items within a long term associative memory network. Relatedly, a
symmetric priming effect was observed with Arabic numerals, with the digit 5 being named faster
when preceded by the numbers 4 and 6 as compared to the numbers 3 or 7. This finding can be
explained by assuming that numbers are semantically represented in LTM on an ordered
continuum with activation symmetrically spreading along this continuum (Reynvoet, 2002). In this
study we investigated if such a priming effect can be observed across ordinal positions in working
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memory. And if so, whether the same rules apply as in LTM. In a first study we observed a priming
distance effect, as in LTM with faster reaction times the closer the ordinal distance. The priming
distance effect was replicated in a second study including two additional categories of stimuli
(numbers and words). Interestingly, the priming distance effect was asymmetrical in nature (e.g.
the item in the 2 position was primed by the 1st position but not by the 3rd position). Ordinal
positions in both LTM and WM evidence distance priming. Yet, the nature of the priming effect
seems different with symmetric priming observed in LTM but asymmetric priming in WM.

Poster 32
Preliminary ultra-high-field MRI indications that exposure to blue enriched light
increases attention and motor preparedness during an oddball task
Ilenia Paparella, Islay Campbell, Roya Sharifpour, Tamoor Malik, Alexander Berger,
Ekaterina
Koshmanova,
Elise
Beckers,
Siya
Sherif,
Gilles
Vandewalle
ULiège, Belgium
By providing visual information, light is a crucial asset for many cognitive tasks. In addition, light
exerts powerful non-visual effects. In particular, blue light enhances alertness and cognitive
functions, affecting a widespread set of subcortical and cortical regions whose distribution is task
dependent.
In this study, we used high resolution ultra-high-field (7T) functional MRI to investigate the nonvisual effects of light on the cognitive activity associated to the oddball task, which implies novelty
detection through attentional processes. Fifteen healthy young subjects (24.1y ± 2.2; 10 women)
were asked to detect rare (20%) deviant tones (100Hz) among more frequent (80%) standard (500
Hz) ones by pressing a button with their right index. While performing the task, participants were
exposed to 30s blocks of blue enriched light (100.200 and 400 microWatt/cm2) or orange
monochromatic light (1013 photons/cm2/s) interleaved by ~15s dark periods.
Consistently with previous studies, we found an activation of auditory, parietal, frontal, and motor
areas (uncorrected p=0.001) during the detection of deviant sounds. Among those areas, we
detected an increased activation in a region close to the hand knob in the left motor cortex (M1),
and in the left intraparietal sulcus (IPS), under blue enriched, as compared to orange light. These
preliminary results suggest that blue light modulates acoustic novelty detection by increasing the
activation of task-related areas. Being at the core of the attentional network in the human brain,
an increased activation of IPS might indicate an enhanced top-down attentional control. The left
IPS is also strongly interconnected with the motor and sensory cortices and is implicated in
selective motor attention and preparatory motor processes which are then executed by the
relative M1. Thus, we speculate that even short exposure to blue light enhances acoustic novelty
detection by modulating attention and motor readiness.

Poster 33
Potential non-visual impact of light in the hypothalamus revealed with Ultra High
Field (7-Tesla) fMRI
Roya Sharifpour, Islay Campell, Ilenia Paparella, Elise Beckers, Tamoor Malik, Alexandre
Berger,
Ekaterina
Koshmanova,
Siya
Sherif,
Gilles
Vandewalle
ULiège, Belgium
In addition to vision, light can have many non-visual effects which are mainly mediated through
intrinsically photosensitive Retinal Ganglion Cells (ipRGCs), recently-discovered retinal
photoreceptors. IpRGC signal stimulates alertness, cognition and attention and regulates sleep
and circadian rhythmicity. The hypothalamus and particularly, the suprachiasmatic nucleus (SCN),
which is the site of the main circadian clock, is one of the key projection targets of ipRGCs. Up to
now, the resolution of 3-Tesla MRI was insufficient to observe in detail this subcortical part of the
brain, which receives the first non-visual light information from the retina. Here, we investigated
the potential of ultra-high-field (UHF) (7-Tesla) MRI to provide high resolution insight on the
subcortical mechanisms that regulate the non-visual impact of light, including at the level of the
hypothalamus.
We recorded 15 healthy young participants (22-30y; 10 women) with 7T functional MRI while there
were asked to perform an auditory working memory task (N-back) under different light conditions
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including blue-enriched light (100, 200 and 400 microWatt/cm2; recruiting ipRGCs) and
monochromatic orange light (1013 photons/cm/s; as control light, close to undetected by ipRGCs).
Preliminary results reveal a statistically significant (uncorrected p<.001) increase in executive brain
response (difference between 2-back and 0-back tasks) during blue-enriched light compared to
orange light in small anterior and suprachiasmatic part of the hypothalamus compatible with the
SCN. Response estimates confirm that this significant change is due to the higher response during
the blue-enriched-light condition.
To our knowledge, this is the first UHF 7T MRI study that suggests that a few seconds of blueenriched light exposure (30-45 seconds) can induce significant changes in subcortical areas
involved in non-visual effects such as SCN. These preliminary results show the potential of 7-Tesla
MRI in better understanding the involvement of small subcortical regions in non-visual effects of
light.

Poster 34
Modelling the heuristics of confidence computation
Pierre Le Denmat, Tom Verguts, Kobe Desender
KULeuven, Belgium
When making a decision, we usually experience a sense of confidence. This subjective feeling of
confidence is often referred to as metacognitive judgments, that is, an evaluation of the accuracy
of our own decisions. Being able to form accurate confidence judgments holds its importance, as
this information is used to guide subsequent decisions (e.g. information-seeking). Optimal
confidence has been formally defined as the Bayesian posterior probability that a given choice is
correct, conditional on the amount of evidence accumulated in favor of this choice, the timing of
the decision and the choice itself. Learning to give accurate confidence ratings therefore requires
learning the probability of being correct for all evidence and time coordinates of the evidence X
time space. However, it would be computationally almost impossible for an agent to learn the
appropriate confidence for each single evidence and time value independently. We thus propose
a novel model of confidence that describes simple heuristics to compute confidence. In this model,
the whole evidence x time space is mapped into confidence by learning only two free parameters.
Simulations of our model showed that it manages to closely approximate the optimal posterior
probability of being correct. We subsequently decided to fit our model to existing datasets to
assess its ability to describe actual confidence ratings. Results showed that our model accurately
reproduced the signatures of confidence in several past experiments. Importantly, our model
could also explain observed over- and under-confidence in past experiments. In future works, we
will investigate different types of confidence sub-optimality by looking at the specific effect of each
parameter of our model.

Poster 35
The Outgroup Homogeneity Effect is replicated between Science and Humanities
students
Omar Ahmed, Aqsa Waris, Johannes Schultz
Bonn University, Germany

The out-group homogeneity is the tendency for persons to perceive more variability among ingroup members than among out-group members. This effect biases attitudes and stereotypes
towards out-group members, which are linked to discriminatory behaviour. Investigation of outgroup homogeneity could thus give insights on how to guide the formation of stereotypes and
decrease discriminatory behaviour. We tried to replicate the measurement of the out-group
homogeneity effect between Humanities and Science students as shown by Pickett & Brewer
(2001) as a precursor to studying the neural correlates of the same effect. Forty-one Humanities
and Science students were invited for a study to investigate social group perception between the
two study fields. The participants viewed eight videos of students studying either the same or the
other study field, representing in-group and out-group members, respectively. They were asked to
rate the similarity among members of each group regarding personality and to estimate the
percentage of members that possess stereotypic and counter-stereotypic traits. As expected, outgroup members were rated to be more similar to each other in terms of personality than in-group
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members. Participants also estimated that out-groups have more stereotypic and fewer counterstereotypic members than in-groups. The results were consistent across the two study fields. Our
results suggest that perceived out-group homogeneity could be found between student groups
with different study fields. Overall, such successful replication paves the way towards the future
investigation of neural correlates and biological measures of the out-group homogeneity effect.

Poster 36
Hemisphere-specific coding of left vs. right viewpoint for perception of the human
body in lingual gyrus.
Giuseppe Marrazzo, Maarten Vaessen, Federico De Martino, Agustin Lage-Castellanos,
Beatrice de Gelder
Maastricht University, The Netherlands
Our current understanding of body posture and movement shows a gap between processing of
low-level features and high-level semantic categories (de Gelder & Poyo Solanas 2021). An
important intermediate level processing stage in models of object perception is viewpoint
(in)tolerance. Viewpoint sensitivity is of special importance for body perception because self vs.
other oriented body images may have a very different behavioural impact on the viewer.
In this fMRI study we investigated the brain representation of differences in viewpoint on body
perception. Stimuli were generated using a variational autoencoder depicting 3D rendered body
poses. We used 108 randomly generated unique poses from 3 different viewpoints (frontal, 45°
rotation to the right and to the left respectively), for a total of 324 stimuli. Participants were
scanned using a 7T (T2*-weighted Multi-Band accelerated EPI 2D BOLD sequence, MB = 3, voxel
size = 1.6 mm3, TR = 1000 ms, TE = 20 ms) in a fast event-related design over 12 separate runs. Each
run consisted of 54 unique stimuli (18 unique poses x 3 viewpoints) which appeared on the screen
for 750 ms. Participants were asked to fixate and attention was controlled with a one-back task.
For the univariate analysis, data were combined in a fixed effect GLM in which the 3 viewpoints
represented the regressors of interest.
When contrasting opposite viewpoints (-45 vs +45), activation in the lingual gyrus with opposite
pattern in left and right hemisphere was found with higher activation for the left rotated stimuli
from the observer point of view in the right hemisphere and higher activation for the right rotated
stimuli from the observer point of view in the left hemisphere.
These results have implications for understanding the importance of viewpoint specific perception
of human bodies and its special role in hierarchical models of object perception.

Poster 37
Repetition probability effects for words
Chenglin Li, Gyula Kovács
University of Jena, Germany

The magnitude of repetition suppression (RS), measured by fMRI, is modulated by the probability
of repetitions for faces and for letters of the known alphabet. Previous studies have suggested that
this repetition probability [P(rep)] effect might depend on the experience of participants with the
stimulus category. Another stimulus category with which participants are very familiar are words
of their native language. Therefore, we asked if P(rep) effects could also be observed for these
stimuli. Further, we tested whether RS for words and the P(rep) effect are modulated by the
learning of a second language. To address these issues, we used fMRI and measured the P(rep)
effect for words in Chinese and German, in native Chinese and German participants. The results
showed a significant P(rep) effect for German words in German participants and for Chinese
Characters in Chinese participants in the Visual Word Form Area (VWFA). Interestingly, in a second
experiment we found that Chinese participants, who live in Germany longer than 2 years and learn
German intensively also showed a significant P(rep) effect for the German words. Our findings
suggest that P(rep) effects on RS are manifest for visual word processing as well, but only for the
words of a language with which the participants have prior experiences. These results support the
idea that predictive processes, measured by P(rep) modulation, require prior experiences.

Poster 38
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Smell what you hardly see: when odors assist the visual brain
Diane Rekow, Jean-Yves Baudouin, Karine Durand, Arnaud Leleu
Université Bourgogne Franche-Comté, France

Visual categorization is the brain ability to rapidly and automatically respond to visual information
in a category-selective manner (i.e., different responses between categories and similar responses
within categories) despite widely variable sensory inputs. Whether such category-selective neural
responses are purely visual or can be influenced by other sensory modalities remains unclear. Here,
we test whether odors modulate visual categorization, expecting that odors facilitate the neural
categorization of congruent visual objects, especially when the visual category is ambiguous. Scalp
electroencephalogram (EEG) was recorded while natural images depicting various objects were
displayed in rapid 12-Hz streams (i.e., 12 images / second) and variable exemplars of a target
category (either human faces, cars, or facelike objects in dedicated sequences) were interleaved
every 9th stimulus to tag category-selective responses at 12/9 = 1.33 Hz in the EEG frequency
spectrum. During visual stimulation, participants (N = 26) were implicitly exposed to odor contexts
(either body, gasoline or baseline odors). We identified clear category-selective responses to every
category over the occipito-temporal cortex, with the largest response for human faces and the
lowest for facelike objects. Critically, body odors boost the response to the ambiguous facelike
objects (i.e., either perceived as nonface objects or faces) over the right hemisphere, especially for
participants who noticed their presence in the stimulation sequence. By contrast, odors do not
significantly modulate other category-selective responses, nor the general visual response
recorded at 12 Hz, revealing a specific influence on the categorization of ambiguous stimuli.
Overall, these findings support the view that the brain actively uses cues from the different senses
to readily categorize visual inputs, and that olfaction, which is generally considered as poorly
functional in humans, is well placed to disambiguate visual information.

Poster 39
Mapping Body Patches with Dynamic Stimuli in Macaque Inferotemporal Cortex
Rajani Raman, Marta Beghella Bartoli, Nick Taubert, Yordanka Zafirova, Bea De Gelder,
Martin Giese, Rufin Vogels
KU Leuven, Belgium

Visual information from body movements is an essential element of non-verbal social
communication. Previous fMRI studies have identified body patches (static) in the macaque
inferotemporal (IT) cortex that were activated more strongly by static images of bodies compared
to static images of faces and objects. However, the organization of patches that are activated by
dynamic bodies is still unclear. In this fMRI study, we measured the response of macaque brain to
a set of dynamic videos of monkey bodies, monkey faces, and artificial objects presented in a block
design during passive fixation. We also presented mosaic scrambled versions of these videos,
retaining the local motion of the full video displays. Dynamic body patches (bodies - objects) were
present in the dorsal bank, fundus, and upper bank of the superior temporal sulcus (STS), and
ventral to the rostral STS. The dynamic body and face (faces - objects) patches were close to each
other. The most posterior body patch was located in or close to the Fundus of the Superior
Temporal (FST) area. More anterior ones coincided with the body patches (static): MSB and ASB in
the ventral bank of STS (Kumar et al., Cerebral Cortex, 2019), and one in ventral IT, dorsal to face
patch AM (Bao et al., Nature, 2020). In addition, several body patches were present in the fundus
and dorsal bank of the rostral STS, neighboring face patches MF, MD, and AF. In some monkeys,
weak activations to the scrambled body videos were present in the dynamic body patches,
suggesting responses to local features. Dynamic body patches were also observed in the frontal
cortex and in 2/4 of animals weakly in the parietal cortex. This fMRI mapping study provides a
roadmap of the network of dynamic body patches in the macaque brain, which are currently
targeted with single-unit recordings.

Poster 40
When the whole is equal to the sum of its parts: face-body integration in macaque
inferotemporal cortex –fMRI study
Yordanka Zafirova, Ding Cui, Rufin Vogels
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KU Leuven, Belgium
Social interactions involve an exchange of information between whole agents, and yet faces and
bodies are processed in different brain areas and studied mostly separately (for a review, see
Freiwald et al., 2016; Hesse and Tsao, 2020). We conducted 2 fMRI experiments in 2 rhesus monkeys,
employing static images on brown noise (1/f2) background in passive fixation task. First, we
identified the areas responding more to monkeys, monkey faces (without body), and headless
bodies than to matching sets of carefully controlled objects. Face and body activations followed
the classical face and bodies patches in the inferotemporal cortex (IT), with the monkey ones
residing mainly in overlapping and/or neighboring voxels. In the second experiment, we examined
the difference in activation between whole-agent natural (with the head in its original place) and
unnatural composites (head attached to a different part of the upper body). We compared the
activations to the natural versus the unnatural composites with the sum of the activations to the
corresponding bodies and faces. Only monkey patches in anterior IT, at the anterior-posterior level
of face patches AL and AM, showed stronger activation to the natural compared to the unnatural
composites which was not accounted for by the summed face-body activations. Importantly, the
activation to the natural composites equaled the summed face-body activations in anterior IT,
while the activation to the unnatural ones was less than the sum of their parts. Subadditive
activation to the natural whole-agents was found in the extrastriate to posterior IT regions. No
evidence for superadditive face-body integration was found in the temporal cortex. In sum, these
fMRI data suggest different integrating mechanisms for natural and unnatural composites of
bodies and faces in anterior IT.

Poster 41
Coarse-to-fine processing of faces throughout the ventral visual hierarchy
Jolien P. Schuurmans, Matthew Bennett, Valérie Goffaux
UCLouvain, Belgium
Several recurrent models of vision propose that low and high levels of the ventral visual hierarchy
interact over the course of processing to build up progressively finer representations of the visual
input. Previous research (Goffaux et al., 2010) suggests that high-level face-preferring regions
initially process coarse information (low spatial frequencies, LSF) and later process finer details
(high spatial frequencies, HSF). We conducted a block-design fMRI experiment with 18 subjects to
explore whether V1 contributes to the coarse-to-fine build-up of face representations, as predicted
by recurrent theories. We expected LSFs to be encoded early and rapidly, and HSFs to be encoded
more slowly and progressively over the course of processing. Broadband unfamiliar face images
were shown for either 50, 83, 100 or 150ms, masked by their phase-scrambled counterparts. The
scrambled masks were filtered to selectively contain either LSF (< 11.5 cpi) or HSF (>11.5 cpi), targeted
to selectively interfere with the processing of the LSF or HSF of the broadband faces, respectively.
In early stages of processing (50ms), V1 showed a preference for LSF compared to HSF processing.
Over time, responses to LSF decreased, while progressively increasing for HSF. By the later stage
of processing (150ms), responses were higher for HSF than for LSF processing. Similar results were
found in the right fusiform face area, agreeing with previous research (Goffaux et al., 2010). Taken
together, we provide evidence for coarse-to-fine processing in both low and high levels of the
visual hierarchy. Our findings shed light on the potential role of V1 in the progressive build-up of
detailed representations of faces in the visual system. Next, we will explore whether low and high
levels of the visual hierarchy interact over the course of processing as predicted by recurrent
models of vision.

Poster 42
The context-specific regulation of decision-making model parameters
Jonas Simoens, Tom Verguts, Senne Braem
Ghent University, Belgium
Previous studies have demonstrated that humans can flexibly adapt their decision making to the
volatility of their environment in order to maximise reward. However, these studies typically use
environment volatilities that are clustered in time. In real life, humans often have to switch back
and forth between multiple environments, differing in volatility, and learn to adapt to all of them
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simultaneously. We hypothesised that humans manage this feat by learning to associate decision
process parameter settings to contextual cues in their environment. To test our hypothesis, we
designed three behavioural experiments in which participants performed a two-armed bandit
task in two environments. In the stable environment, the slot machine most likely to yield reward
remained constant, while in the volatile environment, the slot machine most likely to yield reward
switched every so often. Crucially, participants randomly alternated between both environments
on a trial-by-trial basis, made recognisable by the location and colour of the slot machines. We
then fitted different Rescorla-Wagner models to the data using hierarchical Bayesian parameter
estimation to test whether participants indeed associated different model parameter settings to
the different environments. The best fitting model was a model with both an environment-specific
temperature and learning rate, indicating that participants learned to explore more (higher
temperature), and gave a higher weight to reward prediction errors (higher learning rate) in the
volatile environment. These findings suggest that people can learn to associate contextual cues to
decision process parameter settings, and flexibly adjust their learning style on a trial-by-trial basis,
in line with theories of context-specific cognitive control.

Poster 43
Altered induced oscillatory activity by temporary monocular deprivation: distinct
neural signatures for visual and audio-visual processing
Federici Alessandra, Bernardi Giulio, Senna Irene, Fantoni Marta, Ernst Marc, Ricciardi
Emiliano, Bottari Davide
IMT School for Advanced Studies Lucca, Italy
Despite the brain plastic potential of the visual system decreases after sensitive period closure (Reh
et al., 2020), some degree of plasticity persists in adulthood, as reveled by the study of short-term
monocular deprivation (MD) (Castaldi et al., 2019). Recent electrophysiological works
demonstrated, both in animal and in humans, that early-onset sensory deprivation primarily
affects induced oscillatory activity while the evoked activity seems to be spared, suggesting
selective alterations in feedback and not in feedforward processing (Bottari et al., 2016; Yusuf et al.,
2017; Bednaya et al., 2021). Here we tested whether alterations of induced activity represent a
signature of early-onset sensory deprivation or characterize neuroplasticity even in adults.
We used MD as a model to induce plasticity in the adult visual system and investigated alterations
of induced and evoked neural oscillations of both visual and audiovisual processing and thus, in
their feedback and/or feedforward components. A group of young adults performed a visual
discrimination task monocularly before and after a phase of MD while their EEG was recorded.
Participants were asked to report the number of perceived flashes while irrelevant beeps could be
presented.
Results clearly showed that both visual and audio-visual processing were affected by MD and that
different neural signatures characterized them: the effects were eye-specific, associated with
distinct frequency bands, and with different temporal profiles. While alpha decreased after MD
selectively in the Deprived eye during the early unimodal visual processing (<150ms), gamma
activity increased after MD only in the Undeprived eye at later latency (~100-300ms) of audio-visual
processing. Notably, both unisensory visual and audio-visual processing changes were selectively
found for induced neural oscillations, likely reflecting alterations of feedback processing. Our
results suggest a prominent role of feedback, cortico-cortical connectivity, in neural plasticity
across life-cycle and types of sensory processing.

Poster 44
Spatial attention interacts with serial position markers as a function of reading
direction
Vesal Rasoulzadeh, Wim Fias
Ghent University, Belgium
Models explaining serial order processing link order information to specified position markers.
Suggesting a left-to-right mental representation of ordinal information, recent studies provided
evidence for the spatial nature of these position markers. They further suggest that attentional
processes are engaged in selecting from this mental representation. Specifically, accessing an
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item from a sequence is shown to induce spatial shifts of attention with respect to the position of
the item in mental space. Interestingly, the spatial organization of sequential information is
reported to be shaped by reading direction. We used behavioral measures and EEG recordings to
address whether the processes of spatial attention are operating on oppositely spatialized
sequential information in different reading direction populations.
A similar experimental design for both populations except for the stimuli was used: Arabic digits
for Belgian and Persian consonant letters for Iranians. Participants were supposed to memorize a
sequence of their population-specific stimuli. Then, an item (cue) was presented which could be
part of the sequence or not. If it was the case, they were supposed to detect a dot (target) on right
or left side. EEG data was recorded while participants were performing the task.
Comparing data from right-to-left (Iranian) and left-to-right (Belgian) reading participants, we
found that spatialization of sequential verbal information is influenced by the reading direction.
Both behavioral reaction times and EEG recordings (EDAN and ADAN ERP components and
lateralized posterior alpha activity) provide evidence for the induced spatial shift of attention with
respect to the position of the item in mental representation (Beginning item is associated with left
and Last item with right side of the space in Belgians; opposite effects is observed for Iranians).
These results imply that reading direction shapes the directions in which mechanisms of spatial
attention operate upon retrieval of the items from serial order WM.

Poster 45
Inferolateral occipitotemporal cortex represents objects' shape knowledge
independently of visual experience
Yangwen Xu, Lorenzo Vignali, Federica Sigismondi, Davide Crepaldi, Roberto Bottini,
Olivier Collignon
University of Trento, Italy
How the brain represents the knowledge of everyday objects? Previous neuroimaging studies
have identified a region in the inferolateral occipitotemporal cortex that preferentially activates
when people see or touch objects rather than visual or tactile textures. However, whether this
multisensory region represents objects' shape or conceptual knowledge remains controversial,
and whether it maintains or changes its function in congenitally blind people is still debated. To
address these questions, we used fMRI to examine the brain activation of 16 early blind and 16
sighted participants during a shape and a conceptual judgment task applied to the same set of
words about everyday objects. We found that a discrete region in the inferolateral
occipitotemporal cortex was significantly more activated in both groups during the shape
judgment task than during the conceptual judgment task. Representational similarity analysis
further revealed that this region represents the shape similarity (e.g., round, squared, or elongated)
rather than the functional association (e.g., for eating, writing, or sleeping) in both sighted and
blind groups. Our results suggest that the inferolateral occipitotemporal cortex represents shape
but not conceptual knowledge of objects even when presented as words. The observation of
similar results in sighted and early blind people suggests that the region could encode objects'
shape knowledge in a format independent of visual experience.

Poster 46
Neural mechanisms of social responsibility
Johannes Schultz
University of Bonn, Germany
People dislike inequality. More specifically, people are averse to unequal outcome distributions,
and experience negative social emotions when subjected to unequal outcomes. Being responsible
for negative social outcomes also leads to negative social emotions, such as guilt (Berndsen et al.,
2004; Zeelenberg & Breugelmans, 2008). Together with inequity aversion (Bolton & Ockenfels,
2000; Charness & Rabin, 2002; Fehr & Schmidt, 1999), guilt aversion is considered one of the major
factors influencing social decision-making (Fehr & Schmidt, 2006). Better understanding the
neural mechanisms involved in experiencing such social emotions may allow to better understand
the influence of social responsibility during social decision-making. Here, we aimed to study the
neural mechanisms involved in experiencing responsibility for inequal outcomes using a risky
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social choice task about monetary rewards. In a series of trials performed during functional
magnetic resonance imaging, participants or a partner repeatedly chose between a lottery or a
safe option. The outcome of each decision affected both participant and partner. If the lottery was
chosen, unequal outcomes (either advantageous or disadvantageous for the participant) ensued
in 50% of cases. Outcomes were revealed after each choice, and participants reported their
momentary happiness every second trial. Linear mixed models revealed that both advantageous
and disadvantageous inequality reduced participants’ happiness [t(458) = -8.02, p << 0.001; t(465)
= -15.64, p << 0.001, respectively]. Crucially, participants’ happiness was lower after advantageous
inequality resulting from their own rather than their partner’s decisions [t(457) = -3.1488, p < 0.002].
Analysis of fMRI data revealed clusters of voxels in dorsomedial prefrontal cortex (dmPFC),
precuneus, bilateral temporo-parietal junction, insula and inferior frontal gyrus with significantly
higher BOLD signal when participants experienced unequal compared to equal outcomes.
Among those regions, a cluster in dmPFC (peak MNI coordinates = 4, 48, 44; Z = 4.49) showed
higher activity during the occurrence of unequal than equal outcomes when these outcomes
resulted from decisions of the participant rather than the partner (interaction). All reported
neuroimaging results survive thresholding at p = 0.05 corrected for multiple comparisons (FWE)
at the voxel or cluster level. Our results thus suggest that the dmPFC is a part of the neural
mechanisms engaged when experiencing unequal outcomes for which one is responsible.

Poster 47
Reward versus difficulty expectation as determinants of flanker interference
Joshua O. Eayrs, C. Nico Boehler
Gent University, Belgium
We can flexibly allocate cognitive effort to meet task demands but are averse to doing so without
sufficient reward, suggesting that effort allocation depends primarily on the value of the expected
outcome. A parallel line of research suggests, however, that even with additional rewards
participants cannot consistently prevent capture by distracting flanker stimuli. Thus, even when
willing, participants are unable to avoid attending to distractors. Task difficulty, on the other hand
(i.e. ‘perceptual load’) does interact with distractor interference such that attention capture is
reduced by high perceptual-load (or anticipation of high load based on recent experience). In a
series of online experiments, we investigated the roles of anticipated reward and perceptual load
as determinants of flanker interference. Participants (n = 100) performed a visual-search task of
high, low or intermediate load with peripheral flankers which were either neutral or incongruent
with the target. Load (high/low) and reward (large/small) were cued before stimulus onset; on a
minority of trials the stimuli were of intermediate load. Our results suggest that effects of load are
not due purely to stimulus-driven nor to anticipation-based factors, but rather to an interacting
effect of the two. That is, the reduction of flanker interference in high-load compared to low-load
depends also on the load of the preceding trial: only high-load trials preceded by high-load trials
demonstrate the effect. Furthermore, for intermediate load, despite identical stimuli (i.e. matched
perceptual load) the influence of flankers depended upon both the perceptual load in the
preceding trial and the cued load of the present trial. Reward had less consistent effects, which did
not interact with those of load – suggesting that while the ability to ignore flankers depends to
some degree on top-down factors these are either not accessible to voluntary control or not
deemed worth using for a reward incentive.

Poster 48
A meta-analysis and review of intentionality attribution in schizophrenia
Nahid Hasan, Johannes Schultz
University of Bonn, Germany
The ability to attribute appropriate intentions to other agents in social interactions is impaired in
people with schizophrenia (SCZ). When presented with visual stimuli depicting social interactions,
some patients under-attribute intentions to agents (hypo-intentionality) while others overattribute intentions (hyper-intentionality). Deviations in intentionality attribution in schizophrenia
have been investigated using a variety of tasks, but studies have yielded inconsistent findings.
These inconsistencies may reflect task diversity, heterogeneous participant groups and other
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moderating factors. Here, we conducted a meta-analytic study of intentionality attribution in
schizophrenia using 19 behavioural studies (SCZ: n=727; controls: n=658) and 8 neuroimaging
studies (SCZ: n=133; controls: n=138) published between January 1995 and August 2021. We found
that compared to controls, participants with SCZ attributed more intentions to randomly
interacting stimuli (hyper-intentionality: g=0.20, 95% CI [0.017, 0.38], p=0.03) and less intentions to
stimuli depicting intentional interactions (hypo-intentionality: g=-0.90, 95% CI [-1.11, -0.69],
p<0.0001). Hypo-intentionality was larger than hyper-intentionality (p<0.001). Irrespective of the
direction of the disturbance of intentionality attribution, participants with SCZ made more
mistakes than controls when interpreting events in both random (g=-0.42, 95% CI [-0.65, -0.20],
p=0.0002) and intentional (g=-0.92, 95% CI [-1.14, -0.69], p<0.0001) conditions. Interpretation
accuracy was higher for random interactions than for intentional interactions (p=0.003). While
these findings showed moderate heterogeneity (I2>40% for all effects), subgroup and metaregression analyses revealed that this heterogeneity could not be explained by task, age, PANSS
positive and negative scores, duration of illness, or use of medication. The review of neuroimaging
studies revealed hyper- and hypo-activations in the ‘theory of mind’ network (medial prefrontal
cortex, bilateral temporo-parietal junction, and posterior superior temporal sulcus) of participants
with SCZ during processing of random and intentional interactions, respectively. These results
suggest that both hypo- and hyper-intentionality coexist in SCZ, but that hypo-intentionality is the
more prominent finding, in line with clinical evaluations.

Poster 49
Characterizing auditory and visual motion processing and integration in hMT+/V5
with ultra-high-field fMRI (7T): preliminary results
Marco Barilari, Remi Gau, Renzo Huber, Olivier Collignon
UCLouvain, Belgium

The ability of the brain to integrate motion information originating from separate sensory
modalities is fundamental to efficiently interact with our dynamic environment. The human
occipito-temporal region hMT+/V5 is known to be highly specialized to process visual motion
directions. In addition to its role in processing the dominant visual information, it was recently
suggested that this region may also engage in crossmodal motion processing from the auditory
modality. How multisensory information is represented in this region remains however poorly
understood. To further investigate the multisensory nature of hMT+/V5, we characterized singlesubject activity with ultra-high field (UHF) fMRI using a visual motion stimulation together with
highly ecological directional motion sounds recorded with in-ear microphones from horizontal
and vertical speaker arrays. Moreover, we outlined the crossmodal input profile in functionally
mapped subregions MT and MST.
Our preliminary results confirmed that in addition to a robust selectivity for visual motion, portion
of hMT+/V5 selectively responds to moving sounds. We are now further characterizing the brain
activity in the cortical depths using UHF fMRI combined with vascular space occupancy (VASO)
recording at high spatial resolution (.75mm isotropic).
We hypothesize that hMT+/V5 might encode auditory and visual motion information in separate
cortical layers, reflecting the feed-forward versus feed-back nature of how sensory information
flows into those regions. This project will shed new lights on how crossmodal information is
represented across the depth of the cortical layers of motion selective human brain areas.
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Poster 50
Towards an optimal comparison of cortical (face) networks in macaques and humans
with fMRI frequency-tagging
Marie-Alphée Laurent, Pauline Audurier, Vanessa De Castro, Jean-Baptiste Durand,
Jacques Jonas, Bruno Rossion, Benoit R. Cottereau
Université de Lorraine, France
Non-human primate (NHP) neuroimaging can provide essential insights into the neural basis of
human cognitive functions. While functional fMRI localizers can play an essential role in reaching
this objective (Russ et al., 2021), they often differ substantially across species in terms of paradigms,
measured signals and data analysis, making the comparison challenging. Here we introduce a
functional frequency-tagging face localizer for NHP imaging, successfully developed in humans
and outperforming standard “face localizers” in terms of validity, sensitivity, objectivity and
reliability (Gao et al., 2018). FMRI recordings were performed in two awake macaques with a
dedicated 8-channel coil positioned above their head. Within a rapid 6Hz stream of natural images
of non-face objects, 7 variable face stimuli were presented in bursts, alternating with non-face
objects, every 9s during a 243s run. Human or monkey faces were presented in different runs. We
also included control conditions with phase-scrambled versions of all images. As in humans, runs
were analyzed in the frequency domain where face selective responses were objectively identified
and quantified, without hemodynamic response modeling, at the peak of the 0.111Hz (1/9s) facestimulation frequency. In the two monkeys, focal activations with high signal-to-noise ratios were
found in regions previously described as face-selective, mainly in the STS (clusters PL, ML, MF; also
AL, AF) and observed using both human and monkey faces. Robust activations were also found in
the prefrontal cortex of one monkey with high signal-to-noise ratios in the PVL and PO clusters.
Face selective responses were highly reliable and our analyses of the phase-scrambled control
conditions demonstrated that they excluded contributions from low-level visual cues contained in
the amplitude spectrum of the images. Our results suggest that fMRI frequency-tagging provides
a valid approach to directly compare human and monkey neural face recognition systems with
the same experiments in both species.

Poster 51
Feeling or listening to rhythm: exploration of perceptual and neural responses
Cédric Lenoir, Sylvie Nozaradan
UCLouvain, Belgium
Humans can perceive and synchronize to periodic beats while listening to acoustic rhythmic
sequences even when those sequences do not contain prominent physical cues about the beat
periods. Synchronization tasks such as finger tapping to the perceived beat while listening to such
complex rhythms can be used to infer the beat periods (also called meter) perceived by the
participants. There is increasing evidence that the neural activity elicited by such complex rhythms
at frequencies corresponding to the perceived beats (meter-related frequencies) is relatively
enhanced as compared to neural activity elicited by the acoustic rhythms but not corresponding
to the perceived beat periods (meter-unrelated frequencies). This selective enhancement is
thought to be related to the brain representation of the beat perceived by the participants.
Whether this selective enhancement and sensorimotor synchronization are better achieved using
auditory input as compared to other sensory modalities remains debated. Here we considered
auditory and vibrotactile rhythmic inputs given their similar physical characteristics and often
concomitant production. The electroencephalography (EEG) was recorded while participants were
exposed to identical complex auditory or vibrotactile sequences without moving. We also assessed
their ability to synchronize to the perceived beat elicited by those sequences using a tapping task.
As in previous studies, we observed a significant enhancement of meter-related frequencies in the
auditory modality. However, this enhancement was not present in the somatosensory modality. In
contrast, synchronization performance as measured with mean inter-tap intervals and its
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variability or frequency analysis did not differ between modalities. Those results thus challenge the
view that beat perception is preferentially induced by sounds and that this perception
systematically relates to an enhanced representation of the beat in the brain.

Poster 52
Prediction of neural reorganisation and late critical period song learning from DTIderived metrics in the juvenile zebra finch
Christien Bowman, Julie Hamaide, Marleen Verhoye, Annemie Van Der Linden
Universiteit Antwerpen, Belgium
The zebra finch (Taeniopygia guttata) is well-suited for studying brain reorganisation in response
to song learning. Healthy male juveniles (tutees) strive to acquire a highly stereotyped courtship
song from mature males (tutors). Song acquisition occurs 20-90 days post hatching (dph) in
overlapping sensory and sensorimotor phases, with further crystallization until dph 120. Adult song
is fixed once this plastic critical period has closed and can be used to infer early life experience in
its neural substrate, rather like a tree’s growth rings. 'Isolates’ - tutees who are tutor-deprived
during (part of) the critical period – are used to study dysfunctional brain development.
To investigate neural reorganisation in response to social-developmental insult, we longitudinally
captured song and anatomical neuroMRI scans of two groups of tutees. Group 1 (n=12) were
isolates for almost all song acquisition phases (dph 20-80), then tutored (dph 80-140). Group 2 (n=7)
had a first tutor (dph 20-80), then a second tutor (dph 80-140). We derived song similarity for each
tutee-tutor pair (i.e. learning ability) using Zong, a software developed in-house. Voxel-based
analysis were performed on Fractional Anisotropy (FA), a Diffusion Tensor Imaging (DTI) derived
metric of brain organization, with song-similarity as a covariate.
We found that learning from a late tutor (dph 80-140) in both groups was associated with
reorganisation in an essential song learning circuit: the anterior forebrain pathway. Lower
organisation (lower FA) in left Area X (song control nucleus) prior to tutor introduction predicted
flexible learning. In group 1, low Area-X FA predicted adult outcomes: greater song similarity and
higher FA in the adult DLM (dorsolateral thalamic nuclei), a song control nucleus down-circuit of
Area X that drives note experimentation. Additionally, in group 2 higher starting FA in several
auditory and song control nuclei predicted high similarity to first tutor, and non-adaptation to the
second.

Poster 53
A brief period of postnatal visual deprivation leads to selective alteration in the
response to facial identity in specific regions of the human face network
Stefania Benetti, X. Gao, T. Lewis, D. Maurer, Olivier Collignon
University of Trento, Italy
Adult expertise in human face discrimination and recognition is prominently supported by facesensitive regions located in the ventral occipito-temporal cortex (VOTC). How innate programs
interact with experience to form this highly specialized face network remains largely unknown.
Here we investigated the impact of a transient period of total visual deprivation on the functional
tuning of face selective network. We characterized the brain activity of 10 born blind individuals
treated for dense bilateral congenital cataracts before 7 months of age (CP) and 12 sighted controls
(SC) during a face-categorization and a face-identity adaptation fMRI experiment. Faces were
presented to the participants either at a slow (2Hz) or rapid (6Hz) pace to assess the ability of brain
regions to rapidly refresh their functional tuning across face exemplars, a crucial ability for efficient
face processing. In contrast with the idea that experience must be necessary for the formation or
maintenance of face domains, we observed preserved face categorization as well as larger
responses to different than same faces and at both frequencies in the CP group, similarly to what
we observed in the SC group. However, a significant reduction of release from adaptation was
observed in CP compared to SC at 6Hz in the mid-portion of the FFA bilaterally. In addition, CP also
showed a trend for face-identity adaptation in the ventral portion of the right body area when
presented at 6Hz. Our observations suggest that the absence of vision in early life does not prevent
categorical face tuning in VOTC but, it impacts on typical face discrimination function at higher
stimulation rate, as well as on functional differentiation of face/body-sensitive regions
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Poster 54
Shared vs. independent neuro-cognitive mechanisms for prioritization and deprioritization
Elisa Santandrea, Carlotta Lega, Oscar Ferrante, Eleonora Baldini, Carola Dolci, Leonardo
Chelazzi
University of Verona, Italy
Spatial attention has long been theorized as solely corresponding to forms of selective
enhancement of relevant information at the service of target selection (prioritization), in turn
allowing the relative weakening of irrelevant input mainly through neuronal mechanisms of
normalization. Conversely, recent studies have demonstrated the central role of dedicated
suppression mechanisms, which directly allow to actively inhibit distracting visual inputs (deprioritization). In a series of TMS studies, we contributed to the definition of the cognitive and
neural mechanisms that govern distractor suppression, with the aim to disentangle shared vs.
independent mechanisms with respect to those controlling target selection. Indeed, the neural
architecture that orchestrates filtering of distracting information is partially separated from the
one governing attentional deployment towards relevant information. In this respect, an important
role has been attributed to regions within the ventral attention network, as we demonstrated in a
first study with transcranial magnetic stimulation (TMS), showing causal involvement of TPJ in the
dynamic adjustment of proactive distractor filtering mechanisms. However, it is also well
established that specific nodes of the dorsal attention network do host mechanisms for the
suppression of distracting information, including the substrates of spatial priority maps. In fact, in
a second TMS study, we demonstrated a causal role of FEF in distractor filtering, showing a
reduction of behavioral distractor costs following TMS over right FEF (but not IPS). Finally, in three
related behavioral experiments we demonstrated that, even in conditions where the encoding of
prioritization and de-prioritization is maximally pushed to be independent, in fact the two
processes greatly influence one another, supporting the building up of a unique (neural)
representation of attentional priority, which is in turn responsible for ruling ongoing attentional
operations of both selection and filtering.

Poster 55
On the modulation of empathy for pain between genocide survivors, former
perpetrators and their children in Rwanda
Emilie A. Caspar, Guillaume Pech, Darius Gishoma, Clémentine Kanazayire
Ghent University, Belgium
A key neural process impacted by intergroup tensions and which is linked to prosocial behaviors
and to fostering forgiveness is empathy. In 1994, about one million of Rwandese citizens, mostly
Tutsis, were killed in a genocidal process. This dramatic event in the history of Rwanda seems
unforgivable. However, Rwandan citizens have to learn to live together: perpetrators of the
genocide were not invaders from another country; those who were killed died by the hands of their
neighbors. Rwandan citizens have to be able to manage their emotions and behaviors towards
their former aggressors or victims. In the present study conducted in Rwanda, we recruited 216
individuals, including 55 former perpetrators of the genocide and one of their offspring and 53
survivors of the genocide and one of their offspring. We investigated how the neural empathic
response as measured with electroencephalography varies between former perpetrators and
survivors of the genocide and their children when they visualized former perpetrators, survivors or
their children, receiving painful or non-painful stimulations. We also measured the intensity of the
trauma experienced during the genocide to understand how a trauma impacts the capacity to
feel empathy for others. Electroencephalography results showed that empathy is strongly
impacted for individuals exposed to the genocide regarding their former aggressors or victims, an
effect that is slightly reduced, but still present in the following generation. Results are discussed
regarding how a trauma impacts empathy and how this reduction of empathy towards conflicting
groups are transmitted to the following generation. We also discuss how this study allows to
understand better the perpetuation of conflicts and the factors that foster ‘empathic repair’.
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Poster 56
Mirror invariance for objects and letters in congenitally blind people; a behavioral and
fMRI study
Maksymilian Korczyk, Katarzyna Rączy, Kinga Izdebska, Marcin Szwed
Jagiellonian University, Poland

Mirror images of objects are recognized as the same invariant object by humans and other species.
Letters however, are an exception to this rule ( “d” is not “b”). Unlearning mirror invariance is
achieved when learning to read, and its neuronal correlate can be observed in people for objects,
words (Dehaene et al., 2010) and letters (Pegado et al., 2011). These sighted subjects studies show
that the fusiform cortex plays a key role in mirror discrimination. Recently, de Heering and
colleagues (2018) showed, using a behavioral paradigm, that the congenitally blind can break
mirror invariance for Braille letters akin to sighted individuals with the Latin alphabet. Here, we
investigated which neural mechanisms underlie this process in congenitally blind Braille readers.
Nineteen congenitally blind adults participated in behavioural and fMRI studies. In the behavioural
experiment they performed two same-different tactile comparisons tasks (shape-based and
orientation-based). Stimuli were pairs of Braille letters, geometric shapes and everyday objects (e.g.
toothbrush, ear-stick) in same (analogous to: “p” and “p”) and mirror (analogous to: “p” and “q”)
orientations as well as different (“p” and “z”) pairs. In the fMRI part, a custom-built caterpillar belt
stimulator and a priming paradigm were used to present Braille letters and everyday objects in
the above-mentioned formats.
Behaviour showed that subjects had shorter response times and higher accuracy for
Braille letters and everyday objects than for shapes. Participants easily discriminated all stimuli
presented in mirror condition. fMRI results show mirror priming for everyday objects in the
fusiform cortex, identical to the one observed for visual objects in the sighted. The letter results,
however,
are
unclear,
most
likely
due
to
long
letter
presentation
times.
Our results demonstrate that the fusiform cortex of blind subjects exhibits mirror invariance for
tactile objects similar to the one observed for visual objects in the sighted.

Poster 57
The development of face perception following recovery from extended blindness
Sharon Gilad-Gutnick, Grace Kurian, Priti Gupta, Pragya Shah, Kashish Tiwari, Tapan
Gandhi, Suma Ganesh, Pawan Sinha
Massachusetts Institute of Technology, United States

Project Prakash is a dual-purpose initiative based in India (www.projectprakash.org). Our
humanitarian mission is to treat curably congenitally blind children identified through screening
camps, and also provide them educational support. Through this, we are provided with a unique
scientific opportunity to study how the human visual system learns to make sense of visual
information, and integrate it with other modalities, following treatment. Here, I will give an
overview of Project Prakash and introduce some of our main findings. I will focus on recent work
on the development of visual face perception following treatment for extended congenital
blindness. This work draws, in part on our recent proposal that children with late sight onset may
suffer persistent face identification difficulties because of the unusual acuity progression they
experience relative to typically developing children. Time permitting, I will also present some of
our ongoing neuroimaging work on the emergence of a distributed network for face perception
in the human visual system.

Poster 58
Contextual modulations in complex stimuli are partly accounted for by low-level
mechanisms.
M. Umut Canoluk, Pieter Moors, Valerie Goffaux
UCLouvain, Belgium

Context modulates the encoding of basic (e.g. gratings) and complex (e.g. human face features)
visual stimuli. In both cases, the magnitude of contextual influence depends on the strength of
the target signal (e.g., contrast, facial feature saliency), and there is variability in susceptibility to
contextual effects across individuals. It is currently unclear whether high-level contextual effects
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are mainly caused by category-specific mechanisms, or are also accounted for by lower levels of
the visual processing hierarchy. In order to clarify this, we evaluated whether an individual's
susceptibility to contextual modulations correlates across basic and complex stimuli. In our basic
stimulus task, we measured individuals’ contrast detection performance of a horizontally oriented
grating (ie, target signal) embedded within a parallel (same) or orthogonally (different) oriented,
bigger grating (ie, context; similar to Mannion et al., 2017). The same individuals were tested with
complex stimuli (faces) using a delayed matching paradigm in which they judged whether the eye
region (target signal) was strictly identical or different across same or different faces (context), in
upright and inverted orientations. Target signal strength (grating contrast) in the grating task was
manipulated using an adaptive staircase, whereas in the face task, it (eye dissimilarity) was
manipulated using fixed morphing steps. Contrast detection performance in grating task, and the
proportion of “different” responses in face task followed a sigmoidal function as the target signal
strength increased in all conditions. Using the threshold values of these functions, we calculated a
contextual susceptibility metric for each participant and task, and compared susceptibilities across
tasks. Despite no correlation between upright face and grating contextual susceptibility, we found
substantial evidence for a correlation between inverted face and grating contextual susceptibility.
These results suggest that non-face-specialized, complex stimulus contextual effects may be
partly accounted for by low-level contextual mechanisms.

Poster 59
Impact of blindness onset on the representation of sound categories in occipital and
temporal cortices
Stefania Mattioni, Mohamed Rezk, Ceren Battal, Jyothirmayi Vadlamudi, Olivier Collignon
UCLouvain, Belgium
The Ventral Occipito-Temporal Cortex (VOTC) reliably encodes auditory categories
in people born blind using a representational structure partially similar to the one found in vision.
The current study significantly extends our previous findings by addressing two unsolved
fundamental issues: 1) How does the reorganization of occipital regions in blind people impact on
the response profile of temporal regions typically coding for sounds, and 2) how does the age of
blindness onset impact on those large-scale brain (re)organization.
We show that the coding of sound categories in the occipital cortex is enhanced and more stable
within and across blind individuals when compared to sighted controls, while a reverse group
difference is found in the temporal cortex. Importantly, occipital and temporal regions share a
more similar representational structure in blind people, suggesting an interplay between the
reorganization of occipital and temporal regions following visual deprivation. We suggest that
early, and to some extent late blindness, induces network-level reorganization of the neurobiology
of auditory categories by concomitantly increasing/decreasing the respective computational load
of occipital/temporal regions. These results highlight the interactive nature of regional brain
development in case of sensory deprivation.

Poster 60
Interactions between auditory statistics processing and visual experience emerge
only in late development
Martina Berto, Emiliano Ricciardi, Pietro Pietrini, Davide Bottari
IMT School for Advanced Studies Lucca, Italy
The auditory system relies on local and global representations of sounds. As entering local features
can exceed storage capacity, global summary representations emerge, and acoustic details are no
longer available. We investigated whether visual experience influences the development and
functioning of these two fundamental sound computations, local and global processing. We
exploited a previously validated computational synthesis approach to generate sounds in which it
was possible to control for embedded statistical properties. By manipulating the duration of these
synthetic sounds, we were able to systematically tackle the efficiency of either local or global
processing of the auditory system. We tested samples of sighted controls (SC), congenitally blind
(CB), and late-onset blind (LB) individuals in two experiments. In experiment 1, performance relied
on local features analysis; in experiment 2, performance benefited from computing global
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statistical representations. In both experiments, SC and CB performance was remarkably
overlapping, providing evidence that the auditory computations tested here can develop
independently from visual inputs availability in early development. Conversely, LB performed
systematically worse than the other groups when good performance required to rely on local
features. No alterations were found in LB group’s ability to compute global representations. These
findings suggests that the efficiency of local auditory processing can be hampered in case, at later
developmental phases, sight becomes unavailable. The data supports the existence of an audiovisual interplay for the processing of auditory details, which emerges only in late development and
could represent a form of functional adaptation to sensory loss.

Poster 61
Development of attentive tracking of sound sources
Axelle Calcus, Elena Benocci
Université Libre de Bruxelles, Belgium
From lively playgrounds to busy classrooms, children communication usually happens in noisy
settings. Perceiving speech in noisy is a complex task that requires an adequate combination of
sensory perception and cognitive processing. In spite of their functionally mature auditory system,
school-age children’s perception of speech in noise remains poorer than adults’. The main aim of
this study was to better understand the mechanisms underlying this protracted auditory
development. In particular, we focused on auditory selective attention and its relationship with
speech perception in noise throughout development. Participants were included in one of three
groups based on their age: 8-11 years (n = 31); 12-15 years (n = 38); 16-19 years (n = 26). Participants
were presented a selective attention task as well as several speech perception tasks (in quiet and
in noise). Results of the selective attention task revealed a significant developmental effect: the
youngest children were consistently poorer than both groups of older children. Although all three
age groups performed similarly at perceiving speech in quiet, the youngest group was significantly
poorer than both groups of older children in noisy conditions. Interestingly, across all children,
there was a significant relationship between stream segregation and speech perception in noise.
This is in line with previous studies showing that auditory scene analysis relies on selective auditory
attention, an ability that develops until late childhood.

Poster 62
Flexible task implementation relies on rhythmic synchronization of task-relevant
neural representations: a modelling and EEG investigation
Mehdi Senoussi, Silvia Formica, Tom Verguts
Ghent University, Belgium
One aspect of cognitive flexibility is humans’ ability to quickly create or alternate between arbitrary
stimulus-response (S-R) mappings. This ability allows flexible implementation of complex,
instruction-dependent behavior. At the neural level, such feats of cognitive flexibility have been
proposed to rely on the synchronization of task-relevant neural populations instantiated by slow
frontal oscillations (theta band, 4-7Hz). However it remains unclear how this theta-rhythmic
mechanism adapts to task demands and how task-relevant representations are affected by frontal
theta oscillations.
Using EEG, we investigated the electrophysiological markers of such mapping implementations.
Thirty four participants performed a 2-Alternative Forced Choice orientation discrimination task
on one of two gratings. On each trial, before stimuli presentation, a cue instructed the side of the
target grating (left or right) and the relevant response hand (left or right). Through computational
modelling, behavioural and electroencephalographic (EEG) recordings, we show that theta
oscillations adaptively shift towards optimal frequency depending on task demands. Indeed, the
frequency of frontal theta oscillations balances reliable set up of task representation and gating of
task-relevant sensory and motor information, and this frequency shift predicts behavioural
performance. Furthermore, to uncover the top-down effect of theta oscillations on task-relevant
neural representations, we investigated spectral connectivity in source-level activity in sensory and
motor cortices. Using spectral connectivity measures we show that different aspects of frontal
theta oscillations affect the connectivity between task-relevant sensory and motor
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representations. Altogether we demonstrate that implementation and execution of S-R mappings
critically depend on the optimal set-up of frontal theta oscillations which permit the formation of
functional networks across distant brain areas.

Poster 63
Pupil size as an index of ocular dominance plasticity
Miriam Acquafredda, Claudia Lunghi, Paola Binda
University of Florence, Italy
Recent studies have shown that two hours of monocular deprivation alter the dynamics of
binocular rivalry in favor of the deprived eye, by transiently boosting the strength of the deprived
eye representation and suppressing the one of the non-deprived eye – an effect that is also
captured by physiological indices of V1 activity such as VEP and BOLD responses.
Here we investigate the effect of depriving one eye on the sensory representations of the rivalling
visual stimuli with an objective measure of stimulus strength: pupillometry.
Ten participants tracked the perceptual dynamics of binocular rivalry, while we measured pupil
diameter with an Eyelink. Stimuli were white and black disks, seen through a four-mirror
stereoscope, allowing each eye to see one of the disks. Four trials were administered before and
after monocular deprivation, achieved by applying a translucent patch on the dominant eye for
two hours. Across trials, we varied the eye to which black and white stimulus were presented.
In line with previous studies, we found that subtle pupil size oscillations tracked alternations
between exclusive dominance phases of the black or white disk. After monocular deprivation, the
amplitude of pupil oscillations changed, but not across all conditions and not consistently across
delays after patch removal. Our results show that pupillometry might index deprivation effects;
however, the pattern is not immediately predictable from a change of effective contrast and might
be mediated by more complex mechanisms.

Poster 64
The neural dynamics of tool-extended sensing
Cécile Fabio, Romeo Salemme, Alessandro Farnè, Luke E. Miller
INSERM, France
Tool use is a defining traits of humankind. Tools allow us to explore our environment and expand
our sensorimotor abilities. For this reason, the topic of tool use has been extensively studied,
though mostly from a motor control perspective. We recently demonstrated that humans can
accurately localize tactile information (e.g. impacts) along the entire tool surface, raising questions
about the neural mechanism underlying this ability. Previous EEG studies have found that the
alpha (7-14 Hz) and beta (15-30 Hz) frequency bands are involved in the spatial processing of touch
on the body. Activity in the alpha band contributes mainly to the mapping of touch in external
spatial coordinate systems, whereas activity in the beta band seems to be modulated mainly when
mapping touch in skin-centered coordinates. To date, whether these frequency bands also relate
to spatial processing of touch on hand-held tools remains unknown. Our goal here was therefore
to fill this gap.
In a first study, participants had to judge the relative location of two successive contacts on a
hand-held rod. Using analyses based on repetition effects, we found evidence that alpha
oscillations may code for spatial aspects of touch on a tool (Fabio, et al., in prep). In a second study,
we aimed at pinpointing the role of alpha oscillations during tool-extended sensing. Participants
performed a tactile detection task where contact was applied to either hands, or the tips of handheld rods. The posture of the hands/tool-tips was uncrossed or crossed at participants’ body
midline. Notably, when tool-tips were crossed the hands remained uncrossed, thus allowing us to
disentangle brain responses related to different coordinate systems. That is, whether brain
response reflected the coding of contact on the tool in external or tool-centered spatial
coordinates. Similar external-related signals in alpha were found for tools and hands, suggesting
that the brain uses similar oscillatory mechanisms for mapping touch on a rod and on the body.
Ongoing analyses are further exploring this effect.
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Poster 65
Behavioral and spectral signatures of extensive training: a computational approach
Pieter Huycke, Elise Lesage, C. Nico Boehler, Tom Verguts
Ghent University, Belgium
Earlier behavioral, fMRI, and electrophysiological work suggests that extensive learning is
associated with a shift in performance along with an accompanying shift in neural representation
of the learned information. In particular, a shift in a prominent frequency band (theta) is observed
as performance improves. However, no unifying framework binds these results together. To this
end, we propose a computational model that is able to explain both the behavioral and neural
changes observed during extended learning. However, the starting point of our model is that
combining synaptic and time-based binding is computationally advantageous. Specifically, timebased binding allows routing information and thus avoid the problem of catastrophic interference.
This routing of information is one instance of cognitive control. In our approach, cognitive control
is implemented by sending a random theta-frequency-locked burst to distinct brain areas,
synchronizing them and thus routing their communication. Additionally, the model also
instantiates synaptic binding: It adjusts synaptic weights via the Rescorla-Wagner learning rule.
We tested the resulting hybrid model on two classes of tasks. First, we implemented two- and
multidimensional congruency tasks (similar to Stroop and Wisconsin Card Sorting Test). Here we
observed that theta power is effective in routing information and thus blocking irrelevant
dimensions. As a result, a two-layer model could learn to respond to any of the dimensions without
interference from the irrelevant ones. Second, we implemented an extensive learning paradigm.
In the simulations, all behavioral metrics improve with extensive learning, and theta power
decreases with practice. Finally, we also implemented pure time-based and pure synaptic models;
neither could compete with the computational power or the empirical scope of the hybrid model.
We conclude that time-based and synaptic binding have complementary advantages and
together account for empirical data in learning, performance, and cognitive control.

Poster 66
Resolving perceptual rivalry: ultra-high field 7T fMRI study
Ekaterina Koshmanova, Elise Beckers, Islay Campbell, Puneet Talwar, Joyce Ji, Roya
Sharifpour, Tamoor Malik, Ilenia Paparella, Alexandre Berger, Siya Sherif, Gilles Vandewalle
ULiège, Belgium
Perceptual rivalry while viewing ambiguous stimulus leads to repetitive switches between two
perceptions of the same image. These switches are associated with transient pupil dilation which
may reflect phasic activity variation in the brainstem locus coeruleus (LC), and its norepinephrine
release.
We tested whether switch in perception while viewing the Necker cube was associated with BOLD
response in subcortical areas, specifically the LC. The volunteer sample comprised 18 younger (age:
23±3.1; 15 women) and 19 older (age: 61±5.1; 14 women) participants and was a part of bigger study
investigating LC functioning and its relation to cognition and sleep.
Functional magnetic resonance imaging (fMRI) data were collected using high resolution ultrahigh field 7 Tesla MRI scanner (voxel size 1.4 mm³). The task consisted in observing the cube for ~10
minutes with 10s breaks every minute. While looking at the cube, participants pressed a button at
the moment they experienced the switch in perception.
Preliminary analysis of fMRI data showed that perceptual switch was associated with activity
increase in several cortical areas (whole-brain FWE corrected p < 0.05). We observed activation in
the left intraparietal sulcus, a key region to attention, which is also involved in saccadic eye
movements that might have contributed to perceptual switches. Interestingly, activity was also
increased in the occipital cortex, in an area compatible with V4, which is responsible for processing
objects shape and depth. We also found activation in the left insula, potentially because of its
involvement in the salience detection network, in the left motor cortex likely to sustain the motor
response, and in the right cerebellum, potentially because of its involvement in mental objects
rotation.
We report neural substrates for the top-down and bottom-up attentional processes involved in
resolving perceptual rivalry. We did not find activation in subcortical areas, including the LC. More
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elaborated analyses, including using pupil size data recorded during the task, may allow a better
sensitivity over the diencephalon and brainstem.

Poster 67
Selective brain response to voices at four months of age
Roberta Pia Calce, Diane Rekow, Francesca Barbero, Anna Kiseleva, Siddharth Talwar,
Arnaud Leleu, Olivier Collignon
UCLouvain, Belgium
Voices are arguably among the most relevant sound for human listeners. Several studies have
demonstrated the existence of voice preferring regions in the adult human brain- the “temporal
voice areas” (TVAs). Yet, how early in development a selective categorical response to voice can be
observed remains poorly understood. In the present study, we investigate voice categorization in
the 4-month-old infant brain relying on a Fast Periodic Auditory Stimulation (FPAS) paradigm
combined with scalp electroencephalography (EEG). This approach provides an objective marker
of the brain’s automatic ability to categorize vocal information against various other sounds with
a high signal-to-noise ratio within a very short testing duration, making the technique optimal for
infants testing. Participants listened to a stream of heterogeneous sounds presented at 3.33 Hz
(base frequency). The sound's periodic stimulation elicits a brain response that can be observed in
the EEG amplitude spectrum at the exact presentation frequency. Sequences were created so that
voice stimuli appeared at each third sound (1.11Hz). This voice presentation rate elicits an additional
response in the EEG spectrum only if the brain discriminates voices from other sounds and
generalizes this response across heterogeneous exemplars, recognizing the voice excerpts as
items of the same category. Preliminary results show a voice-selective neural response at the
temporal electrodes. Critically, the response was reduced when infants listened to a scrambled
version of the stimuli where intelligibility is disrupted while the spectral content remains identical.
Taken together, these results suggest that already at 4 months of age, the infant brain successfully
discriminates vocal stimuli versus non-vocal stimuli and generalizes vocal stimuli across many
exemplars. As the voice-selective response is not explained by the spectral content of voice stimuli
alone, this study provides evidence of high-level voice categorization as early as 4 months of age.

Poster 68
Social anxiety and threat perception an event related potential study
Adithi Sutradhar, Oskar MacGregor
University of Skövde, Sweden
The late positive potential (LPP) is an event-related potential (ERP) component associated with
increased affective processing which seems to strongly respond to threats and sensitive to
emotional faces. Some studies indicate that the LPP is modulated by anxiety symptoms, while
others fail to find support for these observations. The facial width-to-height ratio (FWHR) is a facialmasculinity metric that refers to cheekbone width, divided by upper facial height (top of the lip to
between the brows). Consequently, FWHR has by some researchers been proposed to serve as a
cue of threat. For example, high FWHR and diverse emotional faces(e.g angry faces) perceived as
more threatening than low FWHR faces. Individuals with social anxiety thought to bias towards
the threat. The literature has indicated that high FWHR faces in combination with angry facial
expression can elicit larger LPPs compared to low FWHR and neutral faces. The current
experiment investigated subjective ratings in addition to the LPP in response to high and low
FWHR faces combination with an angry and neutral expression, to examine how different facial
morphology and affective cues influence the perception of threat to an individual with high social
anxiety. This data, in combination, suggests that high FWHR is a salient threat-related social
stimulus that might have firm influence over the perception of other peoples’ faces. Initial results
do not support a significant relationship between increased LPP modulation in individuals with
high social anxiety compared to individuals with low social anxiety. However, it opens up for
discussion regarding how social anxiety should be approached in future LPP research.
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Poster 69
It makes sense, so I see it better! Contextual information about the visual
environment increases its perceived sharpness
Pauline Rossel, Carole Peyrin, Alexia Roux-Sibilon, Louise Kauffmann
Université Grenoble Alpes, Université Savoie Mont Blanc, France

Predictive coding theories of visual perception postulate that expectations based on prior
knowledge modulate the processing of information by sharpening the representation of expected
features of a stimulus in visual cortical areas. This would facilitate the processing of expected visual
stimuli, in terms of processing speed or accuracy. However, little is known about how expectations
affect perception. Our study investigated the influence of expectations based on prior experience
and contextual information on the perceived sharpness of objects (Experiment 1) and scenes
(Experiments 2 and 3). In Experiments 1 and 2, we used a perceptual matching task. Participants
were presented with two blurred images depicting the same object or scene and had to adjust
the blur level of the right object or scene to match the blur level of the left one. We manipulated
the availability of relevant semantic information to form expectations about the image’s content
via scrambling of the object background or scene inversion so that one of the two images
contained meaningful information while the other one was meaningless. Results revealed that at
an equal level of blur, meaningful objects and scenes were subjectively perceived as sharper than
meaningless ones. This was confirmed by results of Experiment 3 involving explicit sharpness
judgments on stimuli. These findings support the sharpening account of predictive coding
theories by showing that expectations increase the perceived sharpness of the visual signal.
Expectations about the visual environment not only help us to understand it more easily, but also
makes us see it better.

Poster 70
Can critical thinking and source memory be improved in adolescents with low
literacy level?
Habiba Bouali, Régine Kolinsky, Olivier Klein
Université Libre de Bruxelles, Belgium

Nowadays, there is a large amount of information that is easily accessible due to the free circulation
of information through the Internet, and it becomes more and more difficult to distinguish
between real and fake information. To distinguish between them and thus to support critical
thinking (henceforth, CT), we can rely on source memory (henceforth, SM) to identify and
recognize the source of the information. We can then wonder whether SM skills impact CT skills.
To answer this question, we examined if CT and SM can be improved with a CT training based on
the inoculation technique and whether these capacities are influenced by the material used
during the training. We made pre- and post-intervention assessments to measure SM and CT skills
and conducted the CT training between these two test phases on 43 adolescents attending the
third- or fourth-year courses for technical and vocational studies. Students were assigned to three
training groups: (1) written group (n=20); (2) oral group (n=17); and (3) control group (n=6). Results
from a repeated measures ANOVA showed (1) a significant improvement in performance from pretest to post-test for both the SM task and the CT task; (2) no significant difference between the
training groups. In addition, a correlation analysis showed that SM performance is associated with
CT performance on the pre-test. However, no correlation was found between the pre-test and
post-test gain for SM and CT. These preliminary data indicate that there is an improvement in SM
and CT after our training. However, as there is no difference between the groups, we cannot be
sure that this improvement is indeed due to our training rather than to repeated testing per se.

Poster 71
How rats see : A computational approach to find the limits of rodent vision
Anna Elisabeth Schnell, Hans Op de Beeck
KU Leuven, Belgium

Researchers become more aware of the benefits of rodents, which include the availability of a wide
range of genetic and systems-levels tools, such as genetic knock-out models, two-photon imaging
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and optogenetics. This has not been the case in the past, where rodents were not the animal model
of choice. Given the importance of rodents as a flexible animal model, it is important to know to
what extent they can serve as a model. Previous studies have shown that rodents are capable of
object recognition, but it is unclear which strategies they use. Some studies suggest more complex
strategies, whereas other lines of research propose strategies of mid-level complexity (Vinken and
Op de Beeck, 2021, PLOS Computational Biology). One example of such a strategy are contrast
templates. Face perception is one area of primate vision in which these contrast templates have
been suggested to play an important role. We therefore focus on face perception in rodents and
hypothesize that rats should be able to do such tasks with clear evidence for the use of contrast
templates. We investigated to what extent rats use these contrast templates in a face
categorization task. After successful training, we presented new, unseen stimuli to the animals to
test for generalization. Interestingly, their overall generalization performance is low. However,
there is a large variation in their performance on different stimuli pairs, which we explain with a
feature strength model, indicating the strength of the contrast features. In a final step, we used
deep neural networks to further investigate and quantify the performance of the animals and get
insight on the representations of the animals. Preliminary data suggest that their performance
can be explained by the higher layers of the neural networks, suggesting more complex
representations for this task.

Poster 72
Impact of deafness on numerical tasks implying verbal and visuospatial processes
Margot Buyle, Valentina Vencato, Virginie Crollen
UCLouvain, Belgium
A growing body of evidence in the literature suggests that the same underlying processes that are
important for reading, particularly phonological processing, are also important for mathematics.
Consistently with this idea, an insufficient access to language input was shown to negatively affect
deaf children’s numerical cognition. However, until now, it is still unknown whether deafness
differently affects the performance of numerical tasks depending on whether they rely on
visuospatial versus verbal processes. We still do not know either the spatial frame of reference deaf
individuals preferentially use to map numbers onto space in different numerical tasks. To examine
these issues, deaf, hearing signer and hearing control adults were asked to perform a number
comparison and a parity judgment task with the hands uncrossed and crossed over the body
midline. As expected, deafness appears to selectively affect the performance of the numerical task
relying on verbal processes (i.e., parity judgment) while keeping intact the task relying on
visuospatial processes (i.e., number comparison). Indeed, while a classic SNARC effect was found
in all groups and in both hand postures of the number comparison task, the deaf adults did not
show the SNARC effect in the crossed hand posture of the parity judgment task. These results are
discussed in light of the spatial component characterizing the counting system used in sign
language.

Poster 73
fMRI-guided electrophysiological characterization of macaque orbitofrontal face
patches
Eline Mergan, Qi Zhu, Xiaolian Li, Rufin Vogels, Wim Vanduffel
KU Leuven, Belgium
fMRI studies in primates revealed face-category selective activations in prefrontal areas [Tsao et al.,
2008]. Electrophysiological studies targeting orbitofrontal cortex reported neurons responding
more to faces compared to objects. The latter face-selective neurons often convey social and
emotional information [Barat et al., 2018]. However, the relationship of these orbitofrontal face
selective neurons with respect to fMRI-defined face patches is not clear. Using fMRI-guided
laminar recordings in macaques, we characterized the neuronal responses of 2 face patches within
the orbitofrontal sulcus, i.e., face patch POa which is located rostro-lateral relative to a second
orbitofrontal face patch POp. Extensive sets of images of bodies, animals, objects, and faces varying
in position, viewpoint, and facial expression were presented to two fixating rhesus monkeys. In
both orbitofrontal face patches of both monkeys, we found on average only 1 out of 3 visually driven
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cells to be face selective. Surprisingly and contrary to previous studies in which face cells were
recorded in orbitofrontal cortex without fMRI guidance [Barat et al., 2018], the face cells in POa and
POp were not modulated by the emotional content of the images. However, many of the face cells
in both areas were sensitive to the viewpoint of the faces. The selectivity of these neurons also
showed a high degree of tolerance to changes in position of the faces. On population level the
receptive fields of face neurons in both face patches covered large eccentricities, yet with a strong
foveal bias, and a relatively small contralateral bias. Overall, our data provide a more
comprehensive view on the properties of face-selective neurons within fMRI-defined orbitofrontal
face patches POa and POp.

Poster 74
When the whole is equal to the sum of its parts: face-body integration in macaque
inferotemporal cortex: Single unit study
Anna Bognár, Y. Zafirova, Ruffin Vogels
KU Leuven, Belgium
For successful social interactions, it is essential to exchange information between whole agents.
However, facial and body information are processed in different brain areas and studied mostly
separately. Our study aimed to investigate the interaction between face, body, and whole-agent
information in anterior inferior temporal areas of macaques, which were activated more strongly
by natural (NC) compared to unnatural (UC) composites of whole agents in a prior fMRI
experiment.
We recorded 65 single units from 2 macaques during passive fixation. First, we presented static
images of 20 monkeys and 20 objects. The mean response to monkeys was higher than to objects.
In the second test, we presented the same 20 NC and 20 UC as employed in the fMRI study. The
mean response to NC was higher than to the UC stimuli. The stimuli with the highest response
was used for the present analyses. We recorded responses to conditions in which the wholeagents were centered to the body or face and the images were mirrored along the vertical axis. In
each condition, we presented NC and UC and the body and face stimuli that composed the NC
and UC stimuli. To examine how the response to the whole-agent stimuli relates to those to the
bodies and faces presented in isolation, we calculated a contrast index: [whole-agent - (body+face)]
/ [abs(whole-agent) + abs(body+face)] for NC and UC responses. In both monkeys and conditions,
the mean contrast index for NC was higher than for UC. As for the fMRI data, the response to the
NC stimuli was on average similar to those of the sum to the body and face responses, while the
response to UC was smaller than the summed responses. This suggests different integrating
mechanisms for NC and UC in anterior IT.

Poster 75
Canonical representations of fingers and dots trigger an automatic activation of
number semantics: an EEG study on 10-year-old children
Cathy Marlair, Aliette Lochy, Margot Buyle, Christine Schiltz, Virginie Crollen
UCLouvain, Belgium
Over the course of development, children must learn to map a non-symbolic representation of
magnitude to a more precise symbolic system. There is solid evidence that finger and dot
representations can facilitate or even predict the acquisition of this mapping skill. While several
behavioral studies demonstrated that canonical representations of fingers and dots automatically
activate number semantics, no study so far has investigated its cerebral basis. To examine these
questions, 10-year-old children were presented a behavioral naming task and a fast periodic visual
stimulation EEG paradigm. In the behavioral task, children had to name as fast and as accurately
as possible the numbers of dots and fingers presented in canonical and non-canonical
configurations. In the EEG experiment, one category of stimuli (e.g., canonical representation of
fingers or dots) was periodically inserted (1/5) in streams of another category (e.g., non-canonical
representation of fingers or dots) presented at a fast rate (4 Hz). Results demonstrated an
automatic access to number semantics and bilateral categorical responses at 4 Hz/5 for canonical
representations of fingers and dots. Some differences between finger and dot configuration’s
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processing were nevertheless observed and are discussed in light of an effortful-automatic
continuum hypothesis.

Poster 76
The effect of event rate and ADHD symptomatology on drift diffusion model
parameters
Leonhard H. Drescher, C. Nico Boehler, Kobe Desender, & Jan R. Wiersema
Ghent University, Belgium
The state regulation deficit (SRD) model of ADHD postulates that ADHD-related performance
deficits on reaction time tasks are due to difficulties in the regulation of the motor activation state.
However, the exact locus of the deficit is not known. In the current study, we used Drift Diffusion
Modelling (DDM) to disentangle cognitive processing steps during a task with an event rate (ER)
manipulation, which is argued to influence the activation state. We hypothesized ER to affect the
non-decision time parameter of the DDM, which encompasses the stimulus preprocessing and
the motor preparation components of the reaction times. A dimensional approach to ADHD was
applied and it was expected that individuals with higher levels of ADHD symptoms would show a
stronger effect of ER on non-decision time. Other DDM parameters were also explored. A sample
of n = 139 participants successfully completed an online version of a two-choice reaction time task
with an ER of 2s (fast) and 6s (slow). As expected, non-decision time was longer during slow ER.
However, this effect did not appear to be moderated by ADHD symptomatology, calling for further
investigation. While the decision bound was unaffected by ER, drift rate was surprisingly increased
during the slow ER. This study is the first to shed light on the relationship between ER, DDM
parameters and ADHD symptomatology.

Poster 77
Visual recognition and semantical processing of digits in adults with Mathematical
Learning Disability
Samuel Lepoittevin, Alice De Visscher
UCLouvain, Belgium
A core characteristic of people suffering from mathematical learning disability (MLD) is that they
exhibit difficulties in simple tasks involving Arabic numerals. The main propositions that have been
defended to explain these difficulties share the assumption that they reflect a deficit that would
occur during the semantic stages of number processing; however, recent data suggest that the
hypothesis of a digit visual recognition deficit could also be considered. To assess whether the
difficulties in processing Arabic symbols in MLD could be explained by a digit visual recognition
deficit, we compared 19 adults with MLD to 19 matched controls, first in a digit comparison task
(i.e., deciding which of two digits is the largest), and then in a digit decision task (i.e., deciding
whether or not the sign displayed is an existing digit). Two basic choice reaction time tasks
(matched with the experimental ones for response requirements) were used to control for general
differences in response speed. The results showed that MLD participants exhibited a significant
slowdown in the digit comparison task only. They showed no specific difficulties in recognizing
Arabic digits, neither as a group, nor examining each individual pattern of results. We therefore
concluded that adults with MLD may exhibit difficulties in processing Arabic digits, while being
able to visually process and recognize them efficiently. These results suggest that people with MLD
encounter a core semantic deficit in processing Arabic numerals, affecting either the
representation of numerical magnitude, or its access from symbolic numbers.

Poster 78
Post-surgical cognitive improvement in brain tumor patients is related to functional
connectivity changes
Wouter De Baene, Geert-Jan Rutten, Margriet Sitskoorn
Tilburg University, Netherlands
The majority of brain tumor patients suffers from cognitive deficits. These deficits can be very
disruptive for a person’s daily functioning and quality of life. Surgical resection of the tumor has
been found to improve cognitive performance on one or more cognitive domains three months
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after surgery in about 75% of patients with a glioma. Previous studies have shown an association
between presurgical cognitive functioning and functional network connectivity. Currently, it is
largely unknown how changes in cognitive functioning are related to changes in functional
connectivity from pre- to post surgery. The goal of this study was therefore to explore this
relationship, with a focus on cognitive flexibility. One day prior to and 3 months after surgery,
resting state and neuropsychological assessment data were acquired in patients with a low grade
(n=16) or high grade (n=13) glioma. Performance on the “Shifting Attention Test” (SAT; part of CNSVS) was used as an independent measure of a patient’s cognitive flexibility. Reliable change indices
(RCIs) were used to examine changes in cognitive flexibility performance. Changes in functional
connectivity from pre- to post surgery were investigated within and between two brain networks
involved in cognitive flexibility, namely the fronto-parietal (FPN) and default mode (DMN) network.
Functional connectivity dissimilarity was defined as the Euclidean distance between the pre- and
postsurgical functional connectivity matrices. Results of our linear regression analyses show that
an improvement in cognitive flexibility performance in brain tumor patients from pre- to post
surgery is associated with a higher dissimilarity in functional connectivity within the fronto-parietal
network and between the FPN and the DMN. These findings suggest that cognitive improvement
after surgery correlates with functional connectivity alterations of the underlying brain networks
and underline the utility of a network perspective in evaluating effects of brain tumor surgery.

Poster 79
Target selection, but not distractor suppression, is impaired by single pulse TMS over
right Frontal Eye Field
Baldini Eleonora, Marangon Mattia, Mele Sonia, Lega Carlotta, Dolci Carola, Santandrea
Elisa, Chelazzi Leonardo
University of Verona, Italy

In visual search, the presence of a salient but task-irrelevant distractor hampers target selection,
slowing down performance. The dorsal frontoparietal network, including the Frontal Eye Field
(FEF) and the Intraparietal Sulcus (IPS), plays a pivotal role in dealing with the interference
engendered by a salient distractor. A recent study used repetitive Transcranial Magnetic
Stimulation (rTMS) to assess the causal role of FEF and IPS in distractor filtering, showing that the
stimulation of right (but not left) FEF reduced the behavioural cost engendered by the distractor,
whereas no effect was obtained with TMS over IPS.
Here we used single pulse TMS (spTMS) to investigate the temporal dynamics of target selection
and distractor filtering mechanisms within right FEF. We interfered with the function of right FEF
at three different time points (0, 100 and 250 ms after search array onset) during the execution of
a visual search task. Participants were asked to discriminate the orientation of a target stimulus
while ignoring a salient distractor, present in half of the trials. In contrast with our expectations, we
found no evidence for a variable effect depending on the timing of stimulation. Furthermore,
unlike in the prior study, here TMS over right FEF did not produce any influence over the distractor
cost. Instead, results showed distinctly prolonged RTs when the target was located in the hemifield
contralateral to the stimulation site, irrespective of distractor presence. These findings indicate
that the right FEF plays a critical role in orienting to - and selection of - the target stimulus,
especially for the hemifield contralateral to the stimulation site. Further research is needed in order
to decipher the precise role of the right FEF in target selection and distractor filtering.

Poster 80
Auditory Learning Induced by Lipread Speech: Does Reading Skill Matter?
S. Faezeh Pourhashemi, M. Baart, and J. Vroomen
Tilburg University, Netherlands
Seeing the articulatory gestures of a speaker (lip-read speech) helps identification of acoustically
disrupted speech (e.g., noise vocoded speech, henceforth NVS). In children, performance on
lipreading is related to reading skills (i.e., poor readers are poor lip-readers, de Gelder & Vroomen,
1998). In adults, however, exposure to a mild intersensory conflict between lipread speech and
auditory speech drives comparable learning, for dyslexic readers and controls (Baart, de BoerSchellekens & Vroomen, 2012). In Experiment 1, we assessed whether training sets of audiovisual
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(AV) words (lipread speech/text/static photo + NVS) could facilitate correct perception of novel
auditory-only NVS items. We interspersed audio-visual training sets with auditory-only test sets.
Participants were all healthy readers and randomly assigned to three different training groups:
lipread speech (N= 21), text (N= 21), and static face (N= 21). In all training and test trials, participants
were instructed to attentively listen to the speech in and type what they had heard. We found that
NVS perception improved across consecutive test blocks, and this effect was largest when
participants were trained with lipread information, intermediate when trained with text and close
to zero when trained with a static face. In the further step, Experiment 2 assessed NVS learninginduced by lipread information for dyslexic readers using the same procedure. We observed overall
learning effect for both dyslexic adults (N= 29), and healthy readers (N= 29), with no significant
differences between the groups. These results are in-line with the notion that auditory learning is
unrelated to reading ability in adulthood. This opens up a research avenue to explore whether lipread deficits in poor reading children are explained via a developmental lag that can be overcome,
and when this would take place during development.

Poster 81
Combining goal-directed and statistical learning signals for attentional control
Carola Dolci, Eleonora Baldini, Suliann Ben-Hamed, Emiliano Macaluso, C. Nico Boehler,
Leonardo Chelazzi, Elisa Santandrea
University of Verona, Italy

An item in the visual environment can be more or less relevant for the individual based on a variety
of biasing signals, called attentional control (AC) signals. The present study aims to characterize
the functional architecture of visual spatial attention, with particular emphasis on understanding
how different control factors, namely goal-directed and statistical learning may act to guide and
control attentional deployment. Five experiments were developed based on the same visual
search paradigm, where participants were asked to search for the target and report the position
of a small gap within it. Specifically, in Experiment 1 and Experiment 4 we assessed goal-directed
control by presenting a central cue (neutral/valid) before the stimuli array onset. The valid cue
could point to a specific location (Experiment 1) or a spatial region (Experiment 4) in which the
target would appear. In Experiment 2 we introduced an imbalance of target frequency occurrence
across locations (high/intermediate/low), to investigate the influence of statistical learning. Finally,
Experiment 3 and Experiment 5 evaluated the interaction between these two AC signals, by
respectively using a location-specific valid cue (as in Experiment 1) and a less spatially specific valid
cue (as in Experiment 4). Results showed faster and more accurate responses in the valid cue (vs.
neutral) trials and when the target appeared in the high (vs. low) frequency location. Interestingly
we found an interaction between the two mechanisms, namely goal-directed appears to exert a
gating effect over the experience-dependent attentional control signal, which emerged clearly
only in the absence of goal-directed guidance (neutral cue trials). In conclusion, these findings
confirmed the influence of both goal-directed and statistical learning mechanisms in orienting
visual attention toward a specific spatial location. However, when active together, goal-directed
control seems to prevail over the impact of statistical learning.

Poster 82
EEG frequency-tagging to study responses to simple and complex vibrotactile
contrasts
Giulia Esposito, Sylvie Nozaradan, Olivier Collignon, André Mouraux
UCLouvain, Belgium
Oddball paradigms, together with EEG frequency-tagging, can be employed to investigate
responses to changes occurring within fast, continuous sequences of stimuli, and represent a
useful tool to investigate somatosensory processing of changes in vibrotactile texture. Here, we
performed an oddball experiment in which vibrotactile sequences consisting of standard (A) and
oddball stimuli (B) were presented in an AAAAB pattern, with a base and oddball presentation rate
of 8 Hz and 1.6 Hz (8/5 Hz), respectively. In a first session, A and B were pure sinus vibrations differing
in frequency and intensity. The main aim of this condition was to verify and characterize EEG
responses to simple vibrotactile contrasts. In a second session, A and B were two different
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sequences of white noise matched in terms of intensity and average frequency content, but
differing in terms of their complex spectrotemporal composition. Scalp topographies of responses
elicited by hand and foot stimulation were compared to assess whether they followed the
somatotopical organization of the primary somatosensory cortex (S1). Preliminary results show
that, for hand stimulation, both conditions elicited significant EEG peaks at the oddball frequency
and its harmonics, with maximal topographic responses at contralateral parietal and frontal
electrodes, consistent with activity originating from the hand area of S1. For foot stimulation, only
the frequency/intensity contrast elicited a significant oddball response. Its topography was
maximal at central midline electrodes, compatible with the foot representation of S1. Since
spectrotemporal contrasts were more subtle than frequency/intensity contrasts, the lack of
responses in this condition for foot stimulation could be due to the less sensitive nature of foot
cutaneous afferents compared to the hand. In conclusion, we show that EEG frequency-tagging,
in combination with a periodic oddball paradigm, can be used to record contrast-specific
somatosensory responses which appear to originate at least partly from S1.

Poster 83
Should I Sample or Should I Go: Deciding When To Stop Sampling in Different
Opportunity Cost Contexts
Esin Turkakin, Elise Lesage, Kobe Desender, Tom Verguts
Ghent University, Belgium

Daily life is full of situations that require integrating noisy information to pick the better alternative
between two choices. Existing models (e.g. sequential sampling models) of these types of decision
provide little insight into how participants decide how much information they require to commit
to a decision and how optimal these strategies are. We propose a computationally light model of
decision making that addresses these issues. The model consists of a linear integration of
accumulated evidence, elapsed time, and confidence bias. The weight of evidence accounts for
the rate of accumulation, the weight of time accounts for the sense of urgency, and the confidence
bias accounts for the agent’s baseline decision policy. We also complement the model with a task
that records participants’ confidence in the decision at each time point in order to fully capture
how the evidence accumulation evolves. Simulations with our model indicates that when the
opportunity cost of errors increase, the optimal strategy is to require more evidence (i.e. have a
lower confidence bias). Behavioural data shows that people, on average, follow this trend and
change their strategy accordingly. We show that our novel and computationally simple model can
capture how people optimally decide when to stop sampling for information.

Poster 84
Can you hear what I see? Impact of blindness on voice perception
Francesca M. Barbero, Federica Falagiarda, Olivier Collignon
UCLouvain, Belgium
Human social communication is pervaded of multisensory cues and we usually integrate features
from faces and voices to extract information about the people we are talking to, such as their
gender, emotional state and even the content of their speech. Since blind individuals have to
extract these features from voice alone, how is voice perception impacted by the lack of vision? Is
vision necessary to calibrate efficient extraction of these features, with blind people being less
accurate in discriminating them, or, on the contrary, could the increased reliance on voices in their
daily life lead to an improvement in extracting information from voice alone? We explored this
question testing sighted and participants with congenital and acquired blindness in a set of
psychophysics experiments using auditory morphed continua. Specifically, participants had to
categorise morphed sounds of female and male voices (gender experiment), happy and sad voices
(emotion), phonemes /ba/ and /da/ (speech), and clarinet and piano notes as a control non-vocal
category (music). We observed no difference in the performance of congenital blind and sighted
participants in the four experiments. However, the comparison between the late blind and the
sighted groups revealed that the sighted outperformed blind individuals in the emotion
experiment, while no differences were observed in the other tasks. Altogether, these results
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suggest that although vision is not necessary to develop effective voice perception, blindness
onset can differently impact the discrimination of certain voice features.

Poster 85
Dynamic Body Feature Processing and species-specific body patches in the human
brain
Baichen Li, Marta Poyo Solanas, Giuseppe Marrazzo, Rajani Raman, Rufin Vogels, Nick
Taubert, Martin Giese, Beatrice de Gelder
Maastricht University, Netherlands
Like face perception, body recognition is a fundamental social skill for many animals including
primates. Several body-selective regions have already been identified in both humans and
nonhuman primates. Homologous face and body patches mainly along the superior temporal
sulcus (STS) have been observed in monkeys (Tsao et al. 2003). However, questions remain on
which regions are specifically involved in dynamic body perception and whether they are species
specific.
This 7T fMRI (1.6mm3 isotropic, TR = 1s) study investigated the neural correlates of dynamic human
and monkey bodies and faces in human participants. Stimuli consisted of 1-s videos of dynamic
faces and bodies of both monkeys and humans (face blurred), as well as dynamic artificial objects
(e.g. machine parts). A scrambled version of each video was used to control for motion and lowlevel visual features. The experiment used a block design and a fixation change based oddball task.
Several body patches were found when contrasting human bodies to objects including the
extrastriate body area (EBA), STS, fusiform body area (FBA), occipito- and temporal-parietal
junction, premotor cortex, inferior frontal gyrus (IFG) and anterior cingulate extending previous
findings (de Gelder & Poyo Solanas 2021). The STS patches were clearly separated into anterior,
middle and posterior parts, and largely overlapped with the STS face patches.
Human bodies compared to monkey bodies elicited more activity in the ventral and dorsal
premotor cortex, IFG, EBA and FBA. Higher sensitivity was found to human bodies in the middle
and posterior STS, even after controlling for low-level features. The STS patches corresponded to
those found in monkey studies (Beghella Bartoli et al. 2021) suggesting a species continuity in the
representation of social stimuli in the brain. However, here, the STS body patches were more
selective for human bodies than monkey bodies indicating a species-specific coding in those
areas.

Poster 86
Evidence for preserved hippocampo-dependent verbal declarative learning abilities
in children with developmental language disorder
Soléane Gander, Aurélie Van Maercke, Gaétane Deliens, Charline Urbain
Université Libre de Bruxelles, Belgium

It has been suggested that declarative learning may be preserved in developmental language
disorder (DLD, Ullman & Pullman, 2015). Yet, this hypothesis has been challenged by studies
reporting atypical lexico-semantic learning abilities in DLD (Bishop and Hsu, 2015; Lum et al., 2010).
Here, we test the hypothesis that verbal declarative learning processes mainly relying on the
hippocampal function (e.g. the acquisition of new episodic-semantic representations) will be
spared in DLD. To test this hypothesis, we compared immediate retrieval performance associated
with a hippocampo-dependent verbal declarative learning task (see Urbain et al., 2016 for details)
between 12 DLD (11 boys; mean age: 10.1 years) and 12 age-, sex- and non-verbal IQ-matched
typically developing (TD) children (11 boys; mean age: 10.3 years), aged 7 to 13 years old. During the
learning task, children had to learn new episodic-semantic associations between 50 non-objects
and their magical function (e.g. with this object you can “stop the rain”; “open any door”) until they
reached a specific learning criterion (75% of the material). Immediately after the end of the learning
session, their retrieval performance was tested. As expected, a t-test for independent samples
revealed similar retrieval performance between DLD and matched TD children (p= 0.13). Of notice,
all children were able to learn at least 75% of the new associations and the number of learning
sessions needed to reach this criterion did not differ between groups (p= 0.58). Together, our
results show similar episodic-semantic verbal declarative learning abilities between DLD and TD
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peers, suggesting preserved hippocampo-dependent verbal declarative learning processes in
DLD. Future studies are needed to better characterize the neurophysiological processes
underlying verbal declarative learning in DLD and the specific circumstances associated with a
preservation or an alteration of lexico-semantic learning skills in these patients.

Poster 87
Pairing a visual stimulus with micro-stimulation of the ventral tegmental area
increases neural responses on the short term in higher-order visual cortex

Jerome Herpers, Wim Vanduffel, Ruffin Vogels
KU Leuven, Belgium

Electrical micro-stimulation of the dopaminergic ventral tegmental area (VTA-EM) paired with a
task-irrelevant visual stimulus feature increases the feature’s representation in the posterior
inferior temporal cortex (PIT) at fMRI (Arsenault & Vanduffel, Nature Communications, 2019) and
spiking level (Herpers et al., VSS, 2021). These studies suggest that VTA-EM-stimulus pairing is
sufficient to induce cortical plasticity in visual cortex. However, these studies have only employed
longer periods (multiple days) of VTA-EM-stimulus pairing. Here, we investigated whether VTAEM-stimulus pairing can also induce short-term plasticity using VTA-EM and electrophysiological
recordings in PIT. 2 monkeys performed passive fixation tasks while alternating between multiunit activity (MUA) recordings or VTA-EM-stimulus pairing epochs. 4 fractal color images were
used in each daily session. The PIT recordings alternated with multiple 20-minute VTA-EM epochs
(~60 VTA-EM events), where one fractal image was paired with VTA-EM (STIM) while another fractal
was presented as control (CON). Two other fractals (dummies) were presented only during the
recordings. In both monkeys, we observed a general response reduction to all 4 fractals over the
6-7 recording epochs within a day (with alternating VTA-EM epochs), likely reflecting repetition
suppression. After the first VTA-EM epoch, the CON fractal that was presented during the VTA-EM
epoch, but not paired with VTA-EM, showed the largest decrease in response. When comparing
the relative change in response (STIM-CON) between the recording epochs before the first VTAEM pairing and the first post-VTA-EM recording epoch, we found a significant increase in relative
firing rate to the paired fractal. This effect persisted throughout the day but did not increase after
subsequent VTA-EM epochs. The relative increase in spike rate for STIM-CON might reflect
reduced repetition suppression induced by increased responses to the STIM fractal after VTA-EMpairing. In one monkey only, the relative Fano factor and noise correlations were lower for the
STIM-CON pair post-VTA-EM compared to the dummy pair. In conclusion, pairing a fractal image
with VTA-EM during passive fixation can influence short term neural response properties in area
PIT.

Poster 88
Multisensory interactions between nociception and vision through the looking glass
Avgustina Kuzminova, Lieve Filbrich, Valéry Legrain
UCLouvain, Belgium
It has been demonstrated that nociceptive stimuli influence the perception of visual stimuli
especially when those visual stimuli occurred near the body, i.e. in the peripersonal space, a
multisensory representation of the body that integrate the external space immediately
surrounding it. In the present study, we examined whether nociceptive stimuli can influence the
perception of visual stimuli when those are indirectly seen as occurring near the stimulated body
parts. To this aim, we used a visual temporal order judgment task (TOJ) in which pairs of visual
stimuli were presented, one to each side of space. Those visual stimuli were preceded by a
nociceptive stimulus applied only on one of the hands with the aim of attracting attention in one
side of visual space. Visual stimuli were presented either at a far distance from the participants’
hands or at a similar distance but indirectly seen near the hands through a mirror. It was expected
that visual judgments would be biased to the advantage of the visual stimulus presented in the
same side of space as the stimulated hand. Moreover, it was hypothesized that the visual bias
induced by the nociceptive stimulus will be stronger in the mirror condition than in far condition,
i.e. the condition without the mirror, even though stimuli are projected at a similar retinal distance
in both conditions. Results showed that indeed, nociceptive stimuli facilitated more significantly
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the perception of visual stimuli in the mirror condition. Multisensory interaction between
nociception and vision seems driven by a mental representation of the peripersonal space.

Poster 89
Modality-specific roles of the visual cortex during language processing in sighted and
congenitally blind subjects
Jacek Matuszewski, Łukasz Bola, Katarzyna Jednoróg, Olivier Collignon, Artur Marchewka
Nencki Institute of Experimental Biology, Poland
Neuroplasticity is characterized by functional and anatomical brain reorganization driven by
environmental demands. It occurs in response to experiences like sensory deprivation or training
and can cross boundaries between the senses. The visual cortex of blind subjects responds to
tactile or auditory stimuli in a functionally specific fashion. Recent results suggest that
reorganization could be also observed in sighted subjects after demanding learning, raising the
question about sensory-dependence of the brain organization. In the current study we are
investigating the role of the “visual” cortex of sighted and early blind people in reading from touch
using the Braille system.
First, using fMRI, we characterized brain responses to tactile word reading and nonsense Braille in
congenitally blind and sighted subjects. Whole-brain results revealed that tactile reading engaged
the left inferior frontal gyrus (IFG) and ventral occipito-temporal cortex in both groups. However,
reading meaningful Braille, when compared to the control condition, elicited activity in the early
“visual” cortex selectively in the congenitally blind subjects. Furthermore, psycho-physiological
interaction analysis showed stronger functional connectivity between left IFG and V1 in the blind
during the experimental condition, indicating possible reading-specific coupling between
deprived visual cortex and language network. Finally, we are carrying out a chronometric
transcranial magnetic stimulation (TMS) experiment to trace the information flow between lowlevel and higher-order visual areas. We plan to use 20 Hz repetitive TMS to disrupt neuronal
processing in V1 and the visual-word-form-area (VWFA) during modality-specific lexical decisions
in blind and sighted subjects.
In conclusion, with the combination of multiple state-of-the-art neuroimaging methods, the
present project aims to investigate whether the blind visual cortex responds differently to (tactile)
reading and speech processing. Thus, results of this study should contribute to a deeper
understanding of the nature of the blind visual cortex in the context of currently discussed
theoretical frameworks.

Poster 90
Reaching to sounds improves spatial hearing in bilateral cochlear implant users
Chiara Valzolgher, Julie Gatel, Sabrina Bouzaid, Solene Grenouillet, Michela Todeschini,
Gregoire Verdelet, Romeo Salemme, Valerie Gaveau, Eric Truy, Alessandro Farnè,
Francesco Pavani
University of Trento, Italy

In this study, we assessed if spatial hearing training improves sound localization in BCI users and
whether
this
effect
can
generalize
to
different
sound
localization
tasks.
Using a crossover randomized clinical trial, we tested in twenty BCI users the effect of a
multisensory-motor spatial training on two different tasks: head-pointing to sound and audiovisual cueing. The spatial training involved reaching-to-sounds arm movements, to identify their
position. Wrong responses were accompanied by audio-visual feedback. The sound lasted until
correct response and spontaneous head-movements during listening were allowed and
measured. As control, participant completed a Non-Spatial training, in which comparable reaching
movements served to identify amplitude modulations in the sound. The stimuli and the
multisensory nature of the feedback were always identical, irrespective of training type. In training
and in the head-pointing to sound, we took advantage of a virtual reality and motor tracking
approach permitting active listening.
We found that BCI users reduced their sound localization errors in azimuth and adapted their
spontaneous head-movements as a function of sound eccentricity during the spatial training.
These effects generalized to a head-pointing sound localization task, determining a higher
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decrease of sound localization error in azimuth and more accurate first head-orienting response
as compared to the control training. No training effect was observed on the audio-visual cueing
task, but BCI users benefited from auditory spatial cues for orienting visual attention.
These findings revealed that sound localization in BCI users improves with reaching-to-sound
training, with benefits to a non-trained sound localization task. These findings have potentials for
novel rehabilitation procedures in clinical context.

Poster 91
Using top-down gating to optimally balance shared versus separated task
representations
Pieter Verbeke, Tom Verguts
Ghent University, Belgium
Human adaptive behavior requires continually learning and performing a wide variety of tasks,
often with very little practice. To accomplish this, it is crucial to separate neural representations of
different tasks in order to avoid interference. At the same time, sharing neural representations
supports generalization and allows faster learning. Therefore, a crucial challenge is to find an
optimal balance between shared versus separated representations. Typically, models of human
cognition employ top-down gating signals to separate task representations, but there exist
surprisingly little systematic computational investigations of how such gating is best
implemented. We identify and systematically evaluate two crucial features of gating signals. First,
top-down input can be processed in an additive or multiplicative manner. Second, the gating
signals can be adaptive (learned) or non-adaptive (random). We cross these two features, resulting
in four gating models which are tested on a variety of input datasets and tasks with different
degrees of stimulus-action mapping overlap. The multiplicative adaptive gating model
outperforms all other models in terms of accuracy. Moreover, this model develops hidden units
that optimally share representations between tasks. Specifically, different than the binary
approach of currently popular latent state models, it exploits partial overlap between tasks.

Poster 92
Prefrontal stimulation differently modulates plasticity processes related to fast and
slow motor memory consolidation
Mareike A. Gann, Nina Dolfen, Edwin M. Robertson, Genevieve Albouy
KU Leuven, Belgium

Functional brain responses in hippocampo-cortical and striato-cortical networks during initial
motor sequence learning (MSL) critically condition the subsequent sleep-related memory
consolidation process. We have recently shown that prefrontal brain stimulation applied prior to
initial MSL can alter the learning-related hippocampo-frontal as well as striatal responses. Yet, no
studies have ever investigated whether such stimulation-induced modulations of brain responses
can influence subsequent motor memory consolidation. In the present study, we therefore
investigated whether prefrontal stimulation prior to initial MSL altered the behavioral and neural
correlates of motor memory acquisition and consolidation. 69 young healthy participants (age
range 19-29 years, 46 females) were included in the study and distributed in 3 groups according to
the type of theta-burst stimulation they received (N=21 control stimulation, N=24 inhibitory
stimulation, N=24 facilitatory stimulation) prior to MSL. Consolidation was assessed with a 24h
retest. Task-related brain activity was recorded during training and retest using fMRI. Our
behavioral results suggest that motor performance plateaued earlier during initial learning under
inhibitory as compared to faciliatory stimulation. However, this effect did not carry over the
consolidation interval. Our brain data showed that, during initial learning, active - as compared to
control - stimulation disrupted hippocampal and caudate activity during inter-practice rest
periods that have previously been associated with fast consolidation processes (occurring at the
micro-time scale). In contrast, the overnight consolidation process (occurring at the macro-time
scale) was not modulated by the intervention. However, brain-behavior regression analyses
showed that active stimulation interrupted the link between overnight gains in performance and
task-related hippocampal and striatal activity as well as fronto-striatal connectivity. Altogether, our
results suggest that active prefrontal stimulation prior to MSL disrupted hippocampo-striatal-
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mediated fast consolidation processes and abolished the relationship between task-related brain
responses in these networks and the slower overnight motor memory consolidation process.

Poster 93
Why a clinical sign does not always correlate with lesion size? Neuroimaging
explanation
RAY Sneha
University of Mons, Belgium
Introduction: Very often in routine clinical practice we see some patients with very small lesion
having a gross neurological deficit whereas some others with a large lesion have little or no deficits.
To explore this, we analysed whole brain connectivity and there topological characteristic in
patients without deficits and compared them with a group of clinically matched patients with
clinical deficits.
Methods: Resting sate functional MRI (rsfMRI) data were recoded for 26 patients with high grade
glioma located in the dominant left frontal lobe involving eloquent motor or brocas areas were
retrospectively selected for the study. There were 10 patients with deficits (moderate motor and
language deficits) (Tumor-D) and 16 patients without deficits (Tumor-WD). The rsMRI data were
pre-processed, then brain parcellation to functional brain regions (N=256) were carried out using
Shen atlas. Brain region of interest (ROI) to ROI connectivity were computed based on phase
synchronisation [1]. The brain topological properties were assessed using graph theory measures
of brain segregation, integration and dynamic integration. Between group differences were
estimated using ‘two-sample ttest’ with FDR corrected p < 0.05.
Results: Tumor-D had diffuse decreased connectivity in several brain regions also involving the
sensory motor network in comparison with Tumor-WD and healthy control. Tumor-WD had
widespread increased connectivity involving bilateral motor and motor association cortices. Apart
from brain connectivity, increased brain dynamic interaction was noted in Tumor-WD compare to
Tumor-D.
Conclusion: Whole brain synchronicity and dynamic integrity may explain clinical manifestation of
a focal deficit apart from the anatomical location.

Poster 94
Modality independent shared representational space results in early prediction of
P300 from MMN
Priyanka Ghosh, Siddharth Talwar, Arpan Banerjee
National Brain Research Center, India
Both MMN and P300 ERPs arise whenever there is a deviant stimulus presented amidst a
repetitive/ predictable stimuli. Even though MMN arises as a consequence of a mismatch between
a deviant and the preceding frequent input, it is considered to be elicited pre-attentively. Whereas,
P300 being a late component is considered as a marker of attentive processing of the oddball and
reportedly modality-sensitive. However, the relationship between MMN and P300 and whether
they share a common representational space remains unexplored. In this study, we explore if MMN
acts as an early predictor of P300 across various sensory modalities and the underlying brain
networks which could have deeper implications in understanding the predictive coding
mechanisms of human brain.
EEG was recorded from 22 healthy volunteers (22-43 years) during presentation of classical oddball
paradigm which comprised of two kinds of stimuli - standard (repetitive occurrence) and oddball
(rare occurrence) where the participants had to count and report the total number of oddball
stimuli in each block. The paradigm was tested across five modalities: unimodal audio, unimodal
visual, audio-visual (bimodal), cross-modal audio having deviant auditory stimulus amidst frequent
visual and cross-modal visual with deviant visual stimuli embedded among frequent audio.
Structural MRI was recorded for accurate source localization.
Significant effect of modality in both MMN and P300 latencies/ amplitudes were observed where
audio, audio-visual and cross-audio modalities showed significantly faster P300s than that of crossvisual and visual modalities. The peak MMN and P300 amplitudes were highly correlated (R=0.8,
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p<0.0001) across all five modalities. Finally, the sources of P300 across all modalities were mostly
fronto-central whereas that for MMN were fronto-temporal.
The high correlations between MMN and P300 peaks along with common underlying frontal
sources suggest a possible role of MMN in predictive coding mechanisms relevant for
characterization of novel deviant stimuli.

Poster 95
Mind blanking during rest is linked to a recurrent globally-coherent brain state
Sepehr Mortaheb, Laurens Van Calster, Manousos A. Klados, Paradeisios Alexandros
Boulakis, Kleio Georgoula, Steve Majerus, Dimitri Van de Ville, Athena Demertzi
ULiège, Belgium
During spontaneous thinking, there are moments when our minds are empty of reportable
contents, known as mind-blanking (MB). As MB challenges the view of a constantly thoughtoriented mind, we here investigate its neuro-functional profile. We used fMRI experiencesampling during resting-state acquired from 36 typical healthy subjects. Subjects had to report
with button press their mental state as it was prior to randomly presented auditory probes (n=50)
choosing between: MB, perception of sensory stimuli (Sens), stimulus-dependent thoughts (SDep),
and stimulus-independent thoughts (SInd). We used phase-based coherence analysis followed by
k-means clustering to extract recurrent connectivity patterns during rest. Five connectivity
matrices preceding each probe were further extracted and their similarity to the estimated
centroids were calculated. The effect of global signal on the results were further probed using
global signal subtraction or regression from the regional time series.
Results showed that MB was reported significantly fewer times than other mental states
(Mean=2.5). There was a main effect of mental state with respect to reaction time (GLMM,
χ2(3)=66.63, p<0.001), with MB being reported faster than SDep (z=3.81, p=0.0008) and SInd (z=3.37,
p=0.0042) but no difference from Sens (z=-0.73, p=0.89). A significant effect of mental state on the
distances to the globally-coherent pattern (χ2(3)=15.47, p=0.001) was observed with higher
similarity to the MB reports. Subtraction/regression of the global signal introduced anticorrelations to the globally-coherent pattern but left the other patterns unchanged and mental
states showed significant effect on the global signal (χ2(3)=13.066, p=0.004).
In conclusion, MB can be considered as a default mental state during spontaneous thinking,
characterized by a globally-coherent connectivity pattern bearing great resemblance with neural
configuration in local sleeps. These results show that the neuro-functional profile of MB possibly
reflects neuronal silencing during waking periods and pave the way to more mechanistic
investigations of MB in the future.

Poster 96
Biofeedback facilitates attribution of bodily signals to oneself
Boulakis Paradeisios Alexandros, Raimondo Federico, Mortaheb Sepehr, Naccache Lionel,
Demertzi Athena
ULiège, Belgium
It has been shown that the synchronous presentation of interoceptive activity with an external
object facilitates its attribution to oneself. Here, we examined how synchronicity facilitates
interoceptive attributions, and whether synchronous signals can result in attributing interoceptive
signals to external sources. In a factorial design fMRI setting, 17 participants were presented with
25 blocks, each comprised of 40 beeping sounds, which were presented either in synchrony (SYNC)
or out of synrchrony (OSYNC) with their monitored heartbeats. At the end of each block,
participants responded whether the sounds were generated from their own heartbeat (“Mine”) or
belonged to someone else (“Other”). At the behaviour level, there was no evidence for a difference
between the occurrences of “Mine and “Other” responses (p=.93), indicating that subjects were
also attributing interoceptive signals to an external locus. We further found that RTs were slower
in relation to the accuracy of the responses (p<.005), with good perceivers responding faster
(M=0.87s) than bad perceivers (M=1.12s). Brain-wise, the attribution of cardiac signals was
associated with the activation of the salience network (conjunction analysis: “Mine” & “Other”).
Estimating regions more active during the SYNC or the ASYNC blocks yielded no significant results.
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By means of psychophysiological interactions, we found higher connectivity between the
thalamus and the ACC and the righter anterior insula during the SYNC compared to the ASYNC
blocks. Overall, our data contribute to the neural underpinnings of interoceptive function,
highlighting the role of synchronicity in modulating connectivity in interoceptive nodes in the
salience network and providing some insight into the role of self-other separation in interoceptive
judgements.

Poster 97
Investigating internal representation of musical rhythm using fMRI and frequencytagging
Ceren Battal, Tomas Lenc, Sylvie Nozaradan
UCLouvain, Belgium
When listening to musical rhythm, humans perceive and spontaneously move to a periodic pulselike meter. It has been proposed that internal representation of a meter is induced by simple
rhythms where sounds are arranged in a way that emphasizes a periodic pulse, compared to
complex rhythms with a less regular arrangement of sounds. Previous neuroimaging studies
revealed a functional sensory-motor network preferentially activated by simple rhythms,
suggesting its special role in meter processing. However, meter processing might not solely
depend on the complexity of the rhythmic input, but also on context. To test this, we used
functional MRI to characterize brain activity of participants as they listened to stimuli where simple
and complex rhythmic sequences were presented either continuously or separated by silent gaps
(i.e., block design). To achieve high sensitivity, we analyzed the data using a model-free frequencytagging approach. The whole-brain conventional analysis of the block design revealed activity in
the premotor and supplementary motor areas similar for both simple and complex rhythms.
Simple rhythms evoked similar activity to complex rhythms as shown by the model-free analysis
of both continuous and block designs. This lack of difference was not due to limited sensitivity of
the model-free approach, as (i) the same approach yielded powerful results in a control experiment
contrasting low-level acoustic features (pitch), (ii) this null result was also confirmed by a
conventional analysis. Importantly, these results also aligned well with a behavioral experiment
where participants showed uniform response while tapping their finger along with the same
simple and complex rhythms. Together, these findings validate the frequency-tagging approach
to analyze auditory responses captured with fMRI. Our results also challenge the view that complex
rhythms fail to induce internal representation of meter.

Poster 98
The brain automatically categorizes discrete auditory emotion expressions
Siddharth Talwar, Francesca Barbero, Roberta P. Calce, Olivier Collignon
UCLouvain, Belgium

Emotion expressions delivered through voices, even in absence of verbal cues, are vital information
for efficient social interactions. How the brain discriminates separate emotions delivered through
voices however remains poorly understood. We are relying on electroencephalographic (EEG)
recordings in humans combined with a frequency tagging approach to tag neural responses to
discrete emotion expressions. We selected five “primary” emotion categories (Anger, Fear, Disgust,
Happiness, Sadness) vocalized by professional actors and actresses. We then implemented a fast
periodic oddball auditory paradigm to investigate how the brain automatically discriminate a
target emotion category (eg fear vs others; happy vs others) compared to other emotional
categories, as well as generalize across different exemplars of the target emotion category (fear or
happy displayed by various actors and actresses). Participants were presented streams of nonverbal emotional sounds where the target emotion repeated periodically amongst other distractor
emotional stimuli. To avoid evoking responses caused by differences in acoustic features, the
stimuli were matched for harmonicity to noise, center of gravity, pitch and envelope. Additionally,
we included a scrambled sequence of the stimuli which preserved the frequency content of the
stimuli, but disrupted its intelligibility. Preliminary results suggest that the fast periodic oddball
auditory paradigm is a promising indicator of the brain’s ability to automatically categorize nonverbal vocal emotion expressions objectively (behavior-free), rapidly (within few minutes of
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recording times) and robustly (with high signal to noise ratio), making our technique particularly
suited for testing infants or clinical populations with auditory deficits.
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Hippocampal activity patterns carry temporal information during motor sequence
learning
Dolfen Nina, Reverberi Serena, Op de beeck Hans, King Brad, Albouy Geneviève
KU Leuven, Belgium
Introduction. The human hippocampus has been found to play an important role in motor
sequence memory. In line with its role in associating sequential events in declarative memory,
hippocampal activity is thought to contribute to the development of higher-order associations
during motor sequence learning. However, whether the hippocampus indeed codes for such
association in the motor sequence memory domain is unknown. Here, we used multivoxel pattern
similarity analysis of fMRI data acquired during motor sequence learning in order to investigate
hippocampal coding of motor sequences. Methods. Thirty-three participants (age range: 18-30 yrs)
were recruited to participate in the study and learned a bimanual sequence of eight finger
movements through repeated practice. During imaging, practice on the learned sequence was
alternated with random sequences each consisting of a random re-ordering of the same eight
finger movements. The similarity between patterns of blood oxygen level-dependent activity
evoked by individual finger movements was assessed with multi-voxel correlational analyses, and
importantly representational similarities were compared between random and learned
sequences. Results. Our data showed that hippocampal activity patterns carry information about
the temporal position of movements in the learned sequence, but not about temporal positions
or movements in random sequences. This is in contrast to the motor cortex for which we observed
coding of individual movements irrespective of its temporal context. Conclusion. The results
provide important new insights into the representation of motor sequences in the human brain
and suggest that higher-order information about the sequence is represented in different regions
than movement-specific information.
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