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0643940 - ÚI 2026 US eng J - Journal Article 

De Martin Polo, Fabio 

Bilateral Labeled Sequent Calculi. 

Notre Dame Journal of Formal Logic. Accepted January 2026 (2026). ISSN 0029-4527. E-ISSN 1939-

0726 

R&D Projects: GA MŠMT(CZ) EH23_025/0008711 

Institutional support: RVO:67985807 

Keywords : sequent calculus * bilateralism * connexive logic * proof search * countermodel 

Impact factor: 0.5, year: 2024 ; AIS: 0.463, rok: 2024 

This paper investigates the proof theory of contra-classical logics, with a focus on Heinrich Wansing’s 

constructive connexive logic C. Drawing on Wansing’s semantic ‘bilateral’ framework – which 

characterizes connectives in terms of ‘support of truth’ and ‘support of falsity’ – we introduce a 

bilateral labeled sequent calculus incorporating specific ‘verification’ and ‘falsification’ rules. The 

resulting calculus is shown to exhibit key structural properties: all logical rules are height-preserving 

invertible, all structural rules are height- preserving admissible, and the cut rule is admissible. 

Moreover, the system, proven to be both sound and complete, allows for terminating proof search and 

the extraction of countermodels from failed root-first proof search. Finally, the computational 

complexity of the resulting decision procedure is established. The paper concludes with some 

observations on systems related to C, such as C3 and N4, and outlines potential directions for future 

work. 

Permanent Link: https://hdl.handle.net/11104/0373753 
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Limbach, Anna Margarethe - Winter, M. 

When Do Graph Covers Preserve the Clique Dynamics of Infinite Graphs? 

Matemática Contemporanea. September 2025 (2025). ISSN 0103-9059 

R&D Projects: GA ČR(CZ) GX21-21762X 

Institutional support: RVO:67985807 

Keywords : Clique dynamics * Triangular cover * Infinite graphs * Local minimal degree * Local girth 

Method of publishing: Limited access 

DOI: https://doi.org/10.1007/s44425-025-00021-8 

We investigate for which classes of (potentially infinite) graphs the clique dynamics is cover stable, i. 

e., when clique convergence/divergence is preserved under triangular covering maps. We first present 

an instructive counterexample: a clique convergent graph, which covers a clique divergent graph and 

which is covered by a clique divergent graph. Based on this, we then focus on local conditions (i. e., 

conditions on the neighbourhoods of vertices) and show that the following are sufficient to imply 

cover stability for connected graphs: local girth ≥ 7 and local minimum degree ≥ 2, being locally cyclic 

and of minimum degree ≥ 6. 

Permanent Link: https://hdl.handle.net/11104/0373898 
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0645447 - ÚI 2026 RIV US eng J - Journal Article 

Liczbińska, G. - Brabec, Marek - Antosik, S. 

Entrepreneurs, Speculators, or Silent Heroes? Body Size of Food Smugglers. 

Journal of Interdisciplinary History. Roč. 56, č. 2 (2025), s. 185-207. ISSN 0022-1953. E-ISSN 1530-

9169 

Institutional support: RVO:67985807 

OECD category: Statistics and probability 

Impact factor: 1.2, year: 2024 ; AIS: 0.632, rok: 2024 

Method of publishing: Open access 

Result website:https://doi.org/10.1162/JINH.a.2034 

DOI: https://doi.org/10.1162/JINH.a.2034 

Variation in the height and weight of food smugglers during World War II is examined in relation to 

socioeconomic and environmental factors acting both during the war and earlier in life—during fetal 

development, infancy, childhood, and adolescence. Height might have reflected long-term effects of 

conditions during critical periods of development. During the war, access to food through the illegal 

market shaped the weight status of food smugglers. Knowledge of the German language may have 

contributed to “success in the smuggling business,” and, consequently, may have made life easier 

during the Nazi occupation. 

Permanent Link: https://hdl.handle.net/11104/0375239 
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Brabec, Marek - Loh, L. - Lee, I. O. - Marmolejo-Ramos, F. - Skuse, D. H. - Thompson, D. A. 

- Constable, P. A. 

Technical note: contour plot visualization of the light adapted electroretinogram using a generalized 

additive model. 

Documenta ophthalmologica. Online 18 January 2026 (2026). ISSN 0012-4486. E-ISSN 1573-2622 

Keywords : Tensor spline * Surface * Electroretinogram * Response serie 

OECD category: Statistics and probability 

Impact factor: 2.9, year: 2024 ; AIS: 0.498, rok: 2024 

Method of publishing: Open access 

DOI: https://doi.org/10.1007/s10633-025-10078-3 

PURPOSE: To describe a new method to visualize the amplitude profile of light adapted ERGs as a 

series of contour plots in response to a Flash Strength series. METHODS: Light adapted ERGs from a 

dataset of n = 88 Autism Spectrum Disorder (ASD) and n = 70 typically developing Control participants 

were used incorporating 10 flash strengths ranging from 12 to 446 Troland seconds (Td.s). The region 

chosen for analysis included the baseline, a-wave and ascending limb of the b-wave and included 

n = 1736 control and n = 1300 ASD waveforms. A Generalized Additive Model (GAM) with complexity 

penalized tensor product splines was applied to the waveform intervals. RESULTS: Contour plots 

derived from the ASD and Control groups revealed a pattern of reduced amplitude in the ascending 

limb of the b-wave for the ASD group. Representative responses were derived from the GAM model 

for discrete Flash Strengths to exemplify the changing profile of the ERG waveform. A contour plot of 

the derived z-scores provided a qualitative evaluation of the differences in the mean amplitudes which 

was concentrated on the b-wave. CONCLUSIONS: The production of contour plots based on 

amplitude, time and Flash Strength with minimal a priori assumptions provide an additional approach 

to analyzing stimulus response data series and may support clinical applications. Additionally, the 

GAM-based methodology provides a tool for simultaneous investigation of the amplitude changes over 

time and Flash Strength which can be useful for theoretical purposes. 

Permanent Link: https://hdl.handle.net/11104/0375021 

Research data: Supplement at Publisher web 
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0645450 - ÚI 2027 RIV DE eng J - Journal Article 

Hársfalvi, P. - Klaschka, Jan - Reiczigel, J. 

Logistic regression with covariate-dependent probability of misclassification. 

Statistical Papers. Roč. 67, January (2026), s. 16. ISSN 0932-5026. E-ISSN 1613-9798 

Institutional support: RVO:67985807 

Keywords : Logistic regression * Covariate-dependent misclassification * Maximum likelihood * 

Sensitivity * Specificity 

OECD category: Statistics and probability 

Impact factor: 1.1, year: 2024 ; AIS: 0.574, rok: 2024 

Method of publishing: Open access 

DOI: https://doi.org/10.1007/s00362-025-01784-w 

We propose a model that generalizes the logistic model with misclassification in the outcome. While 

the previous model assumed constant probabilities of false positivity and false negativity of the 

observed outcome, in our model one of these probabilities can be covariate-dependent. Our model 

can be applied in cases where the presence of a feature depends on some covariates and its detection 

probability (given it is present) depends on other covariates. It may also have applications in social 

science studies where respondents are reluctant to answer honestly some sensitive survey questions, 

and the degree of honesty depends on certain covariates. In such cases, the model makes it possible 

to simultaneously estimate the dependence of the true response on independent variables and the 

degree of response distortion conditional on its covariates. Sub-models of the proposed model are 

tested using likelihood ratio tests. We illustrate the properties of the model through simulations and 

applications to real data. 

Permanent Link: https://hdl.handle.net/11104/0375244 
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Bhattacharjee, Madhurima - Vlachos, Ioannis - Kathpalia, Aditi - Hlinka, Jaroslav - 

Brunovský, M. - Bareš, M. - Paluš, Milan 

Brain causality alterations in major depressive disorder treatment. 

Frontiers in Psychiatry. Roč. 16, January 2026 (2026), č. článku 1718216. ISSN 1664-0640. E-ISSN 

1664-0640 

R&D Projects: GA ČR(CZ) GF21-14727K; GA ČR(CZ) GA23-07074S; GA MŠMT(CZ) 

EH22_008/0004643 

Institutional support: RVO:67985807 

Keywords : brain * causality * electroencephalography * major depressive disorder * mutual 

information 

OECD category: Neurosciences (including psychophysiology 

Impact factor: 3.2, year: 2024 ; AIS: 1.075, rok: 2024 

Method of publishing: Open access 

Result website: https://doi.org/10.3389/fpsyt.2025.1718216 

DOI: https://doi.org/10.3389/fpsyt.2025.1718216 

INTRODUCTION: Major depressive disorder (MDD) remains a leading cause of disability worldwide, 

with limited objective biomarkers to guide treatment selection and monitor early therapeutic effects. 

This study examines whether pharmacological and neurostimulation treatments produce distinct 

alterations in directional brain connectivity patterns within the first week of treatment and whether 

baseline connectivity patterns differ between treatment responders and nonresponders assessed at 4–

6 weeks. METHODS: We perform an information theory-based causality analysis on instantaneous 

phase time series derived from electroencephalography recordings of 176 MDD patients. Patients 

received either pharmacological treatment or neurostimulation and were recorded at baseline (visit 1) 

and one week post-treatment initiation (visit 2). We quantified directional information flow across 19 

EEG channels in five frequency bands (δ: 1.5-3.5Hz, θ: 4-8Hz, α: 8-12Hz, β1: 12.5-17.5Hz, β2: 18-
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25.5Hz) using global FLOW metrics and local INFLOW/OUTFLOW metrics per channel. RESULTS: 

Treatment modalities produced distinct frequency-specific alterations in brain causality. 

Pharmacological treatment significantly increased global and local information transmission in the β2 

band from visit 1 to visit 2, with widespread effects across brain regions and larger increases in right 

hemisphere inflow. Neurostimulation treatment increased information flow primarily in the δ band, 

with the strongest effects originating from left hemisphere to the whole brain. At baseline, 

pharmacological nonresponders exhibited significantly higher α band information flow than 

responders, particularly for right-to-left hemisphere transmission and bilateral inflow. No significant 

baseline differences emerged between neurostimulation responders and nonresponders, though large 

effect sizes in δ band metrics suggest findings may achieve significance with larger samples. 

DISCUSSION: Early-phase directional brain connectivity analysis reveals that pharmacological and 

neurostimulation treatments engage distinct neural oscillatory mechanisms within the first week. 

Elevated baseline right-dominant α-band causal transmission identifies patients unlikely to respond to 

pharmacological treatment, enabling alternative interventions before weeks of ineffective therapy. 

These phase-based causality metrics offer promising biomarkers for early treatment stratification and 

monitoring. The ability to distinguish treatment responders from nonresponders at baseline and detect 

treatment-specific changes within one week, before clinical response manifestation, suggests these 

causality measures capture early mechanistic alterations that could inform timely treatment 

optimization decisions. (EUDRACT Nos. 2005-000826–22 and 2015-001639-19, registered via 

www.clinicaltrialsregister.eu). 

Permanent Link: https://hdl.handle.net/11104/0375220 

Research data: Supplement - publisher´s website 
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Abubakar, S. - Acero, M. A. - Acharya, B. - Filip, Peter - Hakl, František - Zálešák, 

Jaroslav … Total 595 authors 

Joint neutrino oscillation analysis from the T2K and NOvA experiments. 

Nature. Roč. 646, č. 8086 (2025), s. 818-824. ISSN 0028-0836. E-ISSN 1476-4687 

R&D Projects: GA MŠMT(CZ) EH22_008/0004632; GA MŠMT LM2023061 

Institutional support: RVO:68378271 ; RVO:67985807 

Keywords : neutrinos * neutrinos violate charge-parity (CP) symmetry * neutrino mass 

OECD category: Particles and field physics; Computer sciences, information science, bioinformathics 

(hardware development to be 2.2, social aspect to be 5.8) (UIVT-O) 

Impact factor: 48.5, year: 2024 ; AIS: 23.37, rok: 2024 

Method of publishing: Open access 

DOI: https://doi.org/10.1038/s41586-025-09599-3 

The landmark discovery that neutrinos have mass and can change type (or flavour) as they 

propagate—a process called neutrino oscillation1,2,3,4,5–61,2,3,4,5–6—has opened up a rich array of 

theoretical and experimental questions being actively pursued today. Neutrino oscillation remains the 

most powerful experimental tool for addressing many of these questions, including whether neutrinos 

violate charge-parity (CP) symmetry, which has possible connections to the unexplained 

preponderance of matter over antimatter in the Universe7,8,9,10–117,8,9,10–11. Oscillation 

measurements also probe the mass-squared differences between the different neutrino mass states 

(Δm22), whether there are two light states and a heavier one (normal ordering) or vice versa 

(inverted ordering), and the structure of neutrino mass and flavour mixing1212. Here we carry out the 

first joint analysis of datasets from NOvA1313 and T2K1414, the two currently operating long-baseline 

neutrino oscillation experiments (hundreds of kilometres of neutrino travel distance), taking advantage 

of our complementary experimental designs and setting new constraints on several neutrino sector 

parameters. This analysis provides new precision on the Δm322Δm322 mass difference, finding 

2.43−0.03+0.04×10−3 eV22.43−0.03+0.04×10−3eV2 in the normal ordering and 
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−2.48−0.04+0.03×10−3 eV2−2.48−0.04+0.03×10−3eV2 in the inverted ordering, as well as a 3σ 

interval on δCPCP of [−1.38π, 0.30π] in the normal ordering and [−0.92π, −0.04π] in the inverted 

ordering. The data show no strong preference for either mass ordering, but notably, if inverted 

ordering were assumed true within the three-flavour mixing model, then our results would provide 

evidence of CP symmetry violation in the lepton sector. 

Permanent Link: https://hdl.handle.net/11104/0375102 

 

 

0644647 - ÚI 2026 RIV GB eng J - Journal Article 

Caputi, Luigi - Pidnebesna, Anna - Hlinka, Jaroslav 

Integral Betti signatures of brain, climate and financial networks compared to hyperbolic, Euclidean 

and spherical models. 

Scientific Reports. Roč. 16, č. 1 (2026), č. článku 2026. ISSN 2045-2322. E-ISSN 2045-2322 

R&D Projects: GA MŠMT(CZ) EH22_008/0004643; GA ČR(CZ) GA21-17211S; GA ČR(CZ) GA21-

32608S; GA ČR(CZ) GA23-07074S 

Institutional support: RVO:67985807 

Keywords : Data manifolds * Functional connectivity * TDA * Betti curves * Hyperbolic geometry * 

Integral Betti signatures 

OECD category: Neurosciences (including psychophysiology 

Impact factor: 3.9, year: 2024 ; AIS: 1.029, rok: 2024 

Method of publishing: Open access 

Result website:https://doi.org/10.1038/s41598-025-31700-z 

DOI: https://doi.org/10.1038/s41598-025-31700-z 

This paper extends the possibility to examine the underlying curvature of data through the lens of 

topology by using the Betti curves, tools of Persistent Homology. We show that low-dimensional Betti 

curve approximations effectively distinguish not only Euclidean, but also spherical and hyperbolic 

geometric matrices, both from purely random matrices as well as among themselves. We proved this 

by analysing the behaviour of Betti curves for various geometric matrices – i.e distance matrices of 

points randomly distributed on manifolds given by the Euclidean space, the sphere, and the hyperbolic 

space. We further show that the standard approach to network construction gives rise to (spurious) 

spherical geometry, and document the role of sample size and dimension to assess real-world 

connectivity matrices. Finally, we observe that real-world datasets coming from neuroscience, finance 

and climate seem to exhibit a hyperbolic character. The potential confounding “hyperbologenic effect” 

of intrinsic low-rank modular structures is evaluated. 

Permanent Link: https://hdl.handle.net/11104/0374499 
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Greguš, D. - Hlinka, Jaroslav - Tylš, F. - Viktorin, V. - Viktorinová, M. - Bravermanová, A. - 

Androvičová, R. - Andrashko, V. - Korčák, J. - Nikolič, M. - Adámek, P. - Beneš, M. - 

Páleníček, T. - Horáček, J. 

Regional specificity of the cingulate cortex thickness association with the intensity of psilocybin 

experience: a replication study. 

Psychopharmacology. Online 13 December 2025 (2026). ISSN 0033-3158. E-ISSN 1432-2072 

R&D Projects: GA MŠMT(CZ) EH22_008/0004643 

Institutional support: RVO:67985807 

Keywords : Cingulate cortex * Cortical thickness * Psilocybin * Psychedelic experience * Replication 

study 
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Impact factor: 3.3, year: 2024 ; AIS: 0.993, rok: 2024 

Method of publishing: Open access 
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Result website:https://doi.org/10.1007/s00213-025-06983-9 

DOI: https://doi.org/10.1007/s00213-025-06983-9 

RATIONALE: Individual variability in psilocybin response is a major challenge for psychedelic-assisted 

therapy, with structural brain features potentially serving as predictive biomarkers. (Lewis et al. 

Biomedicines 8(2):34 2020) reported that rostral anterior cingulate cortex thickness predicted 

emotional experiences under psilocybin, suggesting cortical morphometry as a marker of psychedelic 

responsivity. OBJECTIVES: This study sought to replicate and extend these findings by examining 

associations between cingulate thickness and psilocybin-induced altered states of consciousness using 

comprehensive assessment and rigorous statistical control. METHODS: Twenty-five healthy 

participants underwent a double-blind, placebo-controlled crossover design with psilocybin (0.26 

mg/kg) and placebo. High-resolution T1-weighted magnetic resonance imaging (MRI) measured 

cortical thickness across cingulate subregions. Subjective effects were assessed with the Altered 

States of Consciousness (ASC) questionnaire. Analyses applied false discovery rate (FDR) correction 

for multiple comparisons. RESULTS: The primary Lewis et al. finding—that rostral anterior cingulate 

cortex thickness predicts emotional psilocybin responses—showed a comparable effect size (β = 0.523 

vs. their range 0.324–0.572) that did not achieve statistical significance (p = 0.297), likely reflecting 

limited statistical power given our smaller sample (N = 25 vs. N = 55). We identified an anterior–

posterior gradient in cingulate thickness that significantly predicted psychedelic experience intensity 

(r = 0.676, FDR p = 0.0004). CONCLUSIONS: Findings indicate that spatial organization within the 

cingulate cortex provides a neuroanatomical marker of variability in psychedelic response. Results 

highlight the importance of organizational patterns within the cingulate cortex, rather than focal 

regional measures, when predicting psychedelic effects. 

Permanent Link: https://hdl.handle.net/11104/0374709 
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Girier, Guillaume - Dallmer-Zerbe, Isa - Chvojka, J. - Kudláček, J. - Jiruška, P. - Hlinka, 

Jaroslav - Schmidt, Helmut 

Ion dynamics underlying the seizure delay effect of low-frequency electrical stimulation. 

PLoS Computational Biology. Roč. 21, č. 12 (2025), č. článku e1013838. ISSN 1553-734X. E-ISSN 

1553-7358 

R&D Projects: GA MŠMT(CZ) EH22_008/0004643 

Grant - others:AV ČR(CZ) LQ100302301; Ministerstvo školství, mládeže a tělovýchovy - GA MŠk(CZ) 

LM2018140 

Program: Prémie Lumina quaeruntur 

Research Infrastructure: e-INFRA CZ - 90140 

Institutional support: RVO:67985807 

OECD category: Neurosciences (including psychophysiology 

Impact factor: 3.6, year: 2024 ; AIS: 1.741, rok: 2024 

Method of publishing: Open access 

Result website:https://doi.org/10.1371/journal.pcbi.1013838 

DOI: https://doi.org/10.1371/journal.pcbi.1013838 

The biological mechanisms underlying the spontaneous and recurrent transition to seizures in the 

epileptic brain are still poorly understood. As a result, seizures remain uncontrolled in a substantial 

proportion of patients. Brain stimulation is an emerging and promising method to treat various brain 

disorders, including drug-refractory epilepsy. Selected stimulation protocols previously demonstrated 

therapeutic efficacy in reducing the seizure rate. The stimulation efficacy critically depends on chosen 

stimulation parameters, such as the time point, amplitude, and frequency of stimulation. This study 

aims to explore the neurobiological impact of 1Hz stimulation and provide the mechanistic explanation 

behind its seizure-delaying effects. We study this effect using a computational model, a modified 

version of the Epileptor-2 model, in close comparison with such stimulation effects on spontaneous 

seizures recorded in vitro in a high-potassium model of ictogenesis in rat hippocampal slices. In 

https://asep.lib.cas.cz/arl-cav/en/gwext/?url=https%3A//doi.org/10.1007/s00213-025-06983-9&type=extlink
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particular, we investigate the mechanisms and dynamics of spontaneous seizure emergence, the 

seizure-delaying effect of the stimulation, and the optimal stimulation parameters to achieve the 

maximal anti-seizure effect. We show that the modified Epileptor-2 model replicates key experimental 

observations, and captures seizure dynamics and the anti-seizure effects of low-frequency electrical 

stimulation (LFES) observed in hippocampal slices. We identify the critical thresholds in the model for 

seizure onset and determine the optimal stimulation parameters—timing, amplitude, and duration—

that exceed specific thresholds to delay seizures without triggering premature seizures. Our study 

highlights the central role of sodium-potassium pump dynamics in terminating seizures and mediating 

the LFES effect. 

Permanent Link: https://hdl.handle.net/11104/0374126 

Research data: Github.com 

Preprint: https://www.biorxiv.org/content/10.1101/2025.04.01.646594v1 
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D. A. - Posada-Quintero, H. 

Spectral Analysis of Light-Adapted Electroretinograms in Neurodevelopmental Disorders: Classification 

with Machine Learning. 

Bioengineering. Roč. 12, č. 1 (2025), č. článku 15. ISSN 2306-5354. E-ISSN 2306-5354 

Institutional support: RVO:67985807 

Keywords : biomarker * retina * autism * attention deficit hyperactivity disorder * sex * medication 

* feature selection 

OECD category: Statistics and probability 

Impact factor: 3.7, year: 2024 ; AIS: 0.713, rok: 2024 

Method of publishing: Open access 

Result website:https://doi.org/10.3390/bioengineering12010015 

DOI: https://doi.org/10.3390/bioengineering12010015 

Electroretinograms (ERGs) show differences between typically developing populations and those with 

a diagnosis of autism spectrum disorder (ASD) or attention deficit/hyperactivity disorder (ADHD). In a 

series of ERGs collected in ASD (n = 77), ADHD (n = 43), ASD + ADHD (n = 21), and control (n = 

137) groups, this analysis explores the use of machine learning and feature selection techniques to 

improve the classification between these clinically defined groups. Standard time domain and signal 

analysis features were evaluated in different machine learning models. For ASD classification, a 

balanced accuracy (BA) of 0.87 was achieved for male participants. For ADHD, a BA of 0.84 was 

achieved for female participants. When a three-group model (ASD, ADHD, and control) the BA was 

lower, at 0.70, and fell further to 0.53 when all groups were included (ASD, ADHD, ASD + ADHD, and 

control). The findings support a role for the ERG in establishing a broad two-group classification of 

ASD or ADHD, but the model’s performance depends upon sex and is limited when multiple classes 

are included in machine learning modeling. 
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Innovative virtual reality application based on proprioceptive ‘facilitation and inhibition’ to improve 

upper limb function: A prospective, feasibility and proof-of-concept study in people with multiple 
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We present a comprehensive software system developed for an innovative virtual reality application 

that leverages the principles of proprioceptive ‘facilitation and inhibition’ to enhance upper limb 

function, along with the results of a prospective, feasibility and proof-of-concept study conducted in 

people with multiple sclerosis. The system tracks upper limb movement at two locations, as well as 

the movement of the chest and head. Each tracked point continuously provides real-time spatial 

position and orientation data to the system. Participants engage in physical therapy based on the 

principles of proprioceptive ‘facilitation and inhibition’, interspersed with selected relaxation games, 

while their performance — relative to predefined exercise templates — is continuously monitored. All 

session data is also stored for retrospective analysis. The system delivers real-time performance 

evaluation to the therapist, along with live feedback and stereoscopic 3D guidance for the participant, 

thereby enhancing engagement in movement. Preliminary measurements indicate promising results, 

particularly in terms of improved gross motor function compared to the same physiotherapy without 

the virtual reality component. 
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Institutional support: RVO:67985807 
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In this paper, we experiment with novelty-based variants of OpenAI-ES, NS-ES and NSR-ES 

algorithms, and evaluate their effectiveness in training complex transformer-based architectures 

designed for the problem of reinforcement learning, such as Decision Transformers. We also test 

whether we can accelerate the novelty-based training of these larger models by seeding the training 

with a pretrained model. The experimental results were mixed. NS-ES showed progress, but it would 

clearly need many more iterations for it to yield interesting results. NSR-ES, on the other hand, proved 

quite capable of being straightforwardly used on larger models, since its performance appears as 

similar between the feed-forward model and Decision Transformer, as it is for the baseline objective-

based OpenAI-ES. 
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Recently, the influence of potentially present symmetries has begun to be studied in complex 

networks. A typical way of studying symmetries is via the automorphism group of the corresponding 

graph. Since complex networks are often subject to uncertainty and automorphisms are very sensitive 

to small changes, this characterization needs to be modified to an approximate version for successful 

application. This paper considers a recently introduced approximate symmetry of complex networks 

computed as an automorphism with acceptance of small edge preservation error, see Liu 2020 [18]. 

This problem is generally very hard with respect to the large space of candidate permutations, and 

hence the corresponding computation methods typically lead to the utilization of local algorithms such 

as the simulated annealing used in the original work. This paper proposes a new heuristic algorithm 

extending such iterative search algorithm method by using network centralities as a heuristic. 
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Centralities are shown to be a good tool to navigate the local search towards more appropriate 

permutations and lead to better search results. 
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