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0649476 - ÚI 2027 RIV CH eng M - Monography Chapter 

Kalina, Jan 

Regularization of Robust Neural Networks: Bayesian Connections and Outlier Detection. 

Advances in Shrinkage and Penalized Estimation Strategies. Cham: Springer, 2026 - (Arashi, M.; 

Norouzirad, M.), s. 477-497. ISBN 978-3-031-94049-1 

Grant - others:GA ČR(CZ) GA24-11146S 

Institutional support: RVO:67985807 

Keywords : Robust neural networks * regularization * Bayesian estimation * outlier detection * 

shrinkage methods * multilayer perceptron 

OECD category: Computer sciences, information science, bioinformathics (hardware development to 

be 2.2, social aspect to be 5.8) 

Result website: https://doi.org/10.1007/978-3-031-94050-7_20 

DOI: https://doi.org/10.1007/978-3-031-94050-7_20 

This work investigates recently proposed robust versions of neural networks and particularly their 

regularized versions, which are recommendable for regression models with a large number of 

parameters. Common types of regularization have the form of penalization (shrinkage) applied to the 

loss function. Highly robust multilayer perceptrons based on ranks of residuals are considered here. 

One aim is to formulate their interpretation within the framework of Bayesian inference, attention is 

paid to a specific situation with the prior information in the form of additional measurements. Another 

aim is to propose a procedure for outlier detection, which is based on a sequential instance selection. 

The task corresponds to tuning the breakdown point. Numerical experiments illustrate the procedure 

and also reveal the benefits of the regularization. 

Permanent Link: https://hdl.handle.net/11104/0378649 

 

0650016 - ÚI 2027 RIV SG eng J - Journal Article 

Kolárik, Tomáš - Ratschan, Stefan - Surynek, P. 

Multi-Agent Path Finding with Continuous Time Using SAT Modulo Linear Arithmetic Over the Reals. 

SN Computer Science. Roč. 7, February 2026 (2026), č. článku 194. ISSN 2662-995X. E-ISSN 2661-

8907 

R&D Projects: GA ČR(CZ) GA21-09458S 

Institutional support: RVO:67985807 

Keywords : Multi-Agent Path Finding * Satisfiability Modulo Theories * Linear Arithmetic 

OECD category: Computer sciences, information science, bioinformathics (hardware development to 

be 2.2, social aspect to be 5.8) 

Method of publishing: Limited access 

Result website: https://doi.org/10.1007/s42979-025-04585-y 

DOI: https://doi.org/10.1007/s42979-025-04585-y 

We introduce a new approach to solving a continuous-time version of the multi-agent path finding 

problem. The approach is based on an extension of the classical Boolean satisfiability problem, 

satisfiability modulo theories (SMT), more specifically, satisfiability modulo linear arithmetic over the 

reals (SMT(LRA)). The algorithm iteratively improves an approximation of the path finding problem by 
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predicate logical formulas in the language of SMT(LRA). It solves these formulas using off-the-shelf 

solvers, which enables the exploitation of powerful conflict generalization techniques. Computational 

experiments show that the new approach scales better with respect to the available computation time 

than state-of-the-art approaches. Moreover, it is often able to avoid their exponential behavior in 

bottleneck situations. On the downside, the problem encoding into logical formulas needs a certain 

computational overhead that may dominate in the case of problems modeled by large graphs. 

Permanent Link: https://hdl.handle.net/11104/0379013 

 

 

0649983 - ÚI 2027 RIV GB eng J - Journal Article 

Ghosh, Anupam 

Ab initio analysis of extreme events in dynamical systems with Rényi entropy production rate. 

Chaos Solitons & Fractals. Roč. 207, June 2026 (2026), č. článku 118041. ISSN 0960-0779. E-ISSN 

1873-2887 

R&D Projects: GA ČR(CZ) GA25-18105S 

Institutional support: RVO:67985807 

Keywords : Extreme events * Rényi entropy * Lyapunov exponents * Complex systems * 

Anticipation 

Impact factor: 5.6, year: 2024 ; AIS: 0.99, rok: 2024 

Method of publishing: Limited access 

Result website: https://doi.org/10.1016/j.chaos.2026.118041 

DOI: https://doi.org/10.1016/j.chaos.2026.118041 

This article presents a novel framework, based on Rényi entropy production, for studying and 

anticipating extreme events in dynamical systems, which aims to quantify information creation, phase-

space contraction, and instability across both stochastic (Markovian) and deterministic systems. We 

derive a generalized entropy balance equation that decomposes the rate of change of Rényi entropy 

into internal production and external flux, thereby establishing its consistency with the Shannon 

entropy limit. We further establish a connection between Rényi entropy production and Lyapunov 

exponents through a generalized Pesin identity, which directly links dynamical instability with 

information generation. Additionally, we propose an effective ‘early-warning index’ for extreme events 

in dynamical systems by integrating Rényi entropy production with Lyapunov exponents. This 

framework is demonstrated through three explicit examples: the Lorenz system, the FitzHugh–

Nagumo model, and the Ikeda map, where extreme events are clearly detectable. The findings 

indicate that varying the Rényi entropy order parameter q can highlight either regular or rare 

trajectories, thereby providing a systematic, first-principles approach to analyzing extreme events in 

complex dynamical systems. 

Permanent Link: https://hdl.handle.net/11104/0378987 
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Krč, Pavel - Belda, M. - Bureš, Martin - Eben, Kryštof - Geletič, Jan - Radović, J. - Řezníček, 

Hynek - Resler, Jaroslav 

PALM-meteo 2.8: Processor of PALM meteorological input data. 

Geoscientific Model Development. Roč. 19, č. 10 (2026), s. 4071-4093. ISSN 1991-959X. E-ISSN 

1991-9603 

R&D Projects: GA MŠMT(CZ) EH22_008/0004605; GA TA ČR(CZ) TO01000219 

EU Projects: European Commission(XE) 101137851 - CARMINE 

Institutional support: RVO:67985807 

OECD category: Meteorology and atmospheric sciences 

Impact factor: 4.9, year: 2024 ; AIS: 2.291, rok: 2024 

https://hdl.handle.net/11104/0379013
https://asep-analytika.lib.cas.cz/en/choose-institute/uivt-o/author/#0452301
https://doi.org/10.1016/j.chaos.2026.118041
https://doi.org/10.1016/j.chaos.2026.118041
https://hdl.handle.net/11104/0378987
https://asep-analytika.lib.cas.cz/en/choose-institute/uivt-o/author/#0246786
https://asep-analytika.lib.cas.cz/en/choose-institute/uivt-o/author/#0433268
https://asep-analytika.lib.cas.cz/en/choose-institute/uivt-o/author/#0100746
https://asep-analytika.lib.cas.cz/en/choose-institute/uivt-o/author/#0356424
https://asep-analytika.lib.cas.cz/en/choose-institute/uivt-o/author/#0433266
https://asep-analytika.lib.cas.cz/en/choose-institute/uivt-o/author/#0433266
https://asep-analytika.lib.cas.cz/en/choose-institute/uivt-o/author/#0209045


3 
 

Method of publishing: Open access 

Result website: https://doi.org/10.5194/gmd-19-4071-2026 

DOI: https://doi.org/10.5194/gmd-19-4071-2026 

PALM is a versatile and modular microscale atmospheric modelling system. It supports offline nesting 

using pre-processed initial and boundary conditions provided via the dynamic driver file, along with 

other time-dependent input data, such as radiative forcing. PALM-meteo is a new modular tool for 

preparing PALM dynamic drivers using data from various mesoscale or global meteorological models 

as well as other sources, such as measurements. It is derived from an older tool, the WRF_interface, 

which provided dynamic drivers using WRF (Weather Research and Forecasting) model data. PALM-

meteo significantly expands the scope of usable meteorological and chemical inputs for PALM 

(currently supporting WRF, ICON, Aladin, CAMx, and CAMS) and is readily extendable to additional 

data sources in the future. Its processing capabilities extend beyond simple conversion and 

interpolation, including vertical adaptation, mass balancing, wind damping, and other features. The 

applicability of this versatile tool has been demonstrated by several studies, including the validation of 

PALM model simulations and various scenario simulations, e.g., in Prague (Czech Republic), Bergen 

(Norway), Guelph (Canada), Milan and Bologna (Italy), Berlin and Leipzig (Germany), or Vienna 

(Austria). 

Permanent Link: https://hdl.handle.net/11104/0378794 

Research data: Github.com, Gitlab.org, Zenodo.org, Zenodo.org 

Preprint: https://egusphere.copernicus.org/preprints/2025/egusphere-2025-4120/ 

 

0649982 - ÚI 2027 eng J - Journal Article 

Gröning, L. - Hugdahl, Kenneth 

Criminal responsibility and mental disorder: Why do heterogeneous constructs not overlap? 

INTERNATIONAL JOURNAL OF LAW AND PSYCHIATRY. Roč. 108 (2026), č. článku 102236. ISSN 

0160-2527. E-ISSN 1873-6386 

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

Institutional support: RVO:67985807 

Keywords : Forensic psychiatry * Jurisprudence * Insanity defense * Mental disorders * Criminal law 

* Schizophrenia * Delusions * Hallucinations 

OECD category: Neurosciences (including psychophysiology 

Impact factor: 1.3, year: 2024 ; AIS: 0.559, rok: 2024 

Result website: https://doi.org/10.1016/j.ijlp.2026.102236 

DOI: https://doi.org/https://doi.org/10.1016/j.ijlp.2026.102236 

This paper discusses some problems in associating definitions and judgments of criminal 

unaccountability, e.g. criminal insanity, to psychiatric constructs, i.e., diagnoses, symptoms and 

related constructs of functional impairment. The aim is to highlight this relationship as to why it is 

inevitably challenging at a conceptual level. The backdrop of the paper is that the dependence 

between legal and psychiatric constructs challenges constitutional values of legal certainty and 

equality before law. The authors propose that to understand and possibly address this challenge, one 

must acknowledge the heterogeneity of psychiatric constructs and the intricate relationships between 

diagnoses, symptoms and functional impairment of argued legal relevance. Moreover, one must 

acknowledge that legal constructs of criminal unaccountability and psychiatric constructs of mental 

disorders are different ways of categorizing complex phenomena for different purposes, making the 

overlap between them epistemologically challenging. It is not expected that either the court or the 

experts are aware of such issues, which could lead to unwanted biases. In the paper, the key 

perspectives that shape these issues are outlined and discussed. 

Permanent Link: https://hdl.handle.net/11104/0378985 

 

https://doi.org/10.5194/gmd-19-4071-2026
https://doi.org/10.5194/gmd-19-4071-2026
https://hdl.handle.net/11104/0378794
https://github.com/PALM-tools/palmmeteo
https://gitlab.palm-model.org/releases/palm_model_system/-/releases
https://doi.org/10.5281/zenodo.19088859
https://doi.org/10.5281/zenodo.16925022
https://egusphere.copernicus.org/preprints/2025/egusphere-2025-4120/
https://asep-analytika.lib.cas.cz/en/choose-institute/uivt-o/author/#0489867
https://doi.org/10.1016/j.ijlp.2026.102236
https://doi.org/https:/doi.org/10.1016/j.ijlp.2026.102236
https://hdl.handle.net/11104/0378985


4 
 

0649787 - ÚI 2027 RIV IE eng J - Journal Article 

Stabell, L. A. - Johnsen, E. - Kroken, R. - Løberg, E.-M. - Kjelby, E. - Joa, I. - Reitan, S. K. - 

Rettenbacher, M. - Hugdahl, Kenneth - Gjestad, R. 

Levels of and changes in psychosis symptoms and clinical insight: Exploring the impact of differential 

antipsychotic mechanisms. 

Psychiatry Research. Roč. 358, April 2026 (2026), č. článku 116948. ISSN 0165-1781. E-ISSN 1872-

7123 

Institutional support: RVO:67985807 

Keywords : Dopamine antagonist * Partial dopamine agonist * Schizophrenia * Latent growth curve 

models * Illness awareness 

OECD category: Neurosciences (including psychophysiology 

Impact factor: 3.9, year: 2024 ; AIS: 1.512, rok: 2024 

Method of publishing: Open access 

Result website: https://doi.org/10.1016/j.psychres.2026.116948 

DOI: https://doi.org/10.1016/j.psychres.2026.116948 

BACKGROUND: Impaired clinical insight is common in schizophrenia spectrum disorders (SSDs) and 

predicts poor treatment adherence and outcomes. It is linked to disorganised, positive, negative, and 

hostility symptoms. However, few studies repeatedly assess insight after antipsychotic initiation while 

comparing pharmacologically distinct agents. This study examined how symptom levels and changes 

predict the development and endpoint of clinical insight over 6 weeks, contrasting the partial 

dopamine agonist aripiprazole (PDA) with two dopamine antagonists (DAs). METHODS: Data from 144 

SSD patients in the Bergen-Stavanger-Innsbruck-Trondheim (BeSt InTro) trial, a pragmatic, semi-

randomised study of amisulpride, aripiprazole, and olanzapine, were analysed using latent growth 

curve models. Insight was measured by PANSS Item G12, symptom factors (positive, negative, 

hostility, cognitive/disorganised) were derived from PANSS. RESULTS: Lower baseline symptoms and 

greater improvement between weeks 3 and 6 predicted better insight at 6 weeks across all factors. 

For positive symptoms, improvement between weeks 1 and 3 (b = 0.57, p = 0.009) also predicted 

better insight. Patients on aripiprazole showed less improvement in insight, though some findings lost 

significance after correction. CONCLUSION: Symptom reduction is associated with improved insight, 

with early changes in positive symptoms exerting the fastest effect. Despite symptom improvement, 

aripiprazole PDA treatment was linked to less insight gain than DA treatment. These preliminary 

findings warrant further study. 

Permanent Link: https://hdl.handle.net/11104/0378835 

 

0649643 - ÚI 2027 RIV CA eng J - Journal Article 

Maříková, K. - Reissigová, Jindra - Vilímek, M. - Černá, M. - Pokorná, M. - Řasová, K. 

Immediate and Sustained Effects of Intensive Equine-Assisted Physiotherapy Based on 

Neuroproprioceptive “Facilitation and Inhibition” on Psychomotor Development, Clinical Functions, 

Quality of Life, and Molecular Biological Indicators in Children With Spinal Muscular Atrophy: Protocol 

for a Crossover Randomized Controlled Trial. 

JMIR Research Protocols. Roč. 15, February 2026 (2026), č. článku e83266. ISSN 1929-0748. E-ISSN 

1929-0748 

Institutional support: RVO:67985807 

Keywords : spinal muscular atrophy * genetic therapy * equine-assisted therapy * child * pediatrics 

* physical therapy modalities * long noncoding RNA * neuroproprioceptive facilitation * 

neuroproprioceptive inhibition * The Children’s Hospital of Philadelphia Infant Test of Neuromuscular 

Disorders 

OECD category: Statistics and probability 

Impact factor: 1.5, year: 2024 ; AIS: 0.462, rok: 2024 

Method of publishing: Limited access 
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Result website: https://doi.org/10.2196/83266 

DOI: https://doi.org/10.2196/83266 

BACKGROUND: Spinal muscular atrophy (SMA) is a rare neuromuscular disease and the most common 

genetic cause of infant death. Although pharmacological treatment improves survival rates and 

functional capacity, physiotherapy remains a key component of care. A newly developed innovative 

equine-assisted physiotherapy method based on neuro-proprioceptive “facilitation and inhibition” 

principles (NEUROEQUIP-SMA), could potentially improve the quality and extent of motor 

development in children with SMA. OBJCTIVE: The aim of the study is to compare NEUROEQUIP-SMA 

with standard physiotherapy and to evaluate its effect on functional outcomes and quality of life. In 

addition, the response of molecular biomarkers, such as long non-coding RNAs (lncRNAs), to 

treatment will be monitored. METHODS: In this randomized, assessor-blinded controlled trial 

(NCT05341453), 16 children with SMA types I–III (aged 2–9 years) will be divided into two groups. 

Both groups will undergo a 6-day therapeutic program of equal duration and intensity. The 

intervention group will undergo NEUROEQUIP-SMA therapy, the control group will undergo standard 

physiotherapy, and both groups will undergo therapeutic grooming. Primary outcomes include motor 

coordination measured using 3D motion analysis, the presence of muscle fatigue (using surface EMG), 

spirometry, standardized tests and scaling tests. Secondary outcomes include monitoring of children's 

psychomotor development (home video analysis) and quality of life (the International Classification of 

Functioning, Disability and Health-based Documentation Form for the category Children with Cerebral 

Palsy Brief). LncRNAs will be analyzed from blood samples. Statistical analysis will be performed in R 

software. The study was approved by the Ethics Committee of the Third Faculty of Medicine, Charles 

University (ref.: 24.2.2022 and 6.3.2023). Informed consent was obtained from the legal 

representatives of the participants. RESULTS: The study was initially designed for 8 participants. Data 

collection began in April 2022 and was completed in October 2024. Data analyses are planned for 

autumn 2025. Study results are expected to be available in 2026. The study is anticipated to be fully 

completed by the end of 2026. CONCLUSIONS: This trial will be the first study to evaluate the effects 

of an equine-assisted physiotherapy intervention based on neuro-proprioceptive principles in children 

with SMA. If the intervention proves effective, it could expand physiotherapy options for this new 

generation of children receiving genetic therapies. It is also expected that the results of this study 

may contribute to the optimization of rehabilitation strategies that integrate biomechanical, clinical, 

and molecular perspectives. Clinical Trial: ClinicalTrials.gov NCT05341453, 

https://clinicaltrials.gov/study/NCT05341453. 

Permanent Link: https://hdl.handle.net/11104/0378752 

Preprint: https://s3.ca-central-1.amazonaws.com/assets.jmir.org/assets/preprints/preprint-83266-

accepted.pdf 

 

0649637 - ÚI 2027 RIV US eng J - Journal Article 

Fabián, Zdeněk 

Statistical inference based on score functions of distribution. 

Research in Statisics. Roč. 4, č. 1 (2026), č. článku 2616495. E-ISSN 2768-4520 

Institutional support: RVO:67985807 

Keywords : Score function of distribution * Stein operator * Score matching * Score moments * 

Score mean * Score variance 

OECD category: Statistics and probability 

Method of publishing: Open access 

Result website: https://doi.org/10.1080/27684520.2026.2616495 

DOI: https://doi.org/10.1080/27684520.2026.2616495 

In recent decades, a number of articles have appeared expanding and applying the basic framework 

of Stein’s method for estimating parameters by minimizing the distance between the score function of 

the data and of the model. The score function of distribution (the sfd function) is actually the resolved 
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Stein operator. The path to discovering the sfd function is different and much more transparent. It is 

based on the idea that distributions with “partial support” are transformed “prototypes” from the 

entire real axis and the fact that this transformation is often evident from the density formula. The sfd 

function of transformed distributions is the transformed score function of the prototype. This approach 

is leading directly to a possibility to create a theory of probability studying sfd functions of random 

variables instead of random variables themselves. We present the brief overview of main ideas, 

concepts, and estimation methods resulting from the approach and a few insights from some 

applications. 

Permanent Link: https://hdl.handle.net/11104/0378749 

 

0649634 - ÚI 2027 RIV US eng J - Journal Article 

Cropper, A. - Gouveia, F. - Cerna, David M. 

Honey, I Shrunk the Hypothesis Space (Through Logical Preprocessing). 

Journal of Artificial Intelligence Research. Roč. 85, April 2026 (2026), č. článku 48. ISSN 1076-9757. 

E-ISSN 1943-5037 

R&D Projects: GA ČR(CZ) GF22-06414L 

Institutional support: RVO:67985807 

Keywords : inductive logic programming 

OECD category: Computer sciences, information science, bioinformathics (hardware development to 

be 2.2, social aspect to be 5.8) 

Impact factor: 4, year: 2024 ; AIS: 1.308, rok: 2024 

Method of publishing: Open access 

Result website: https://doi.org/10.1613/jair.1.21708 

DOI: https://doi.org/10.1613/jair.1.21708 

Inductive logic programming (ILP) is a form of logical machine learning. The goal is to search a 

hypothesis space for a hypothesis that generalises training examples and background knowledge. We 

introduce an approach that shrinks the hypothesis space before an ILP system searches it. Our 

approach uses background knowledge to find rules that cannot be in an optimal hypothesis regardless 

of the training examples. For instance, our approach discovers relationships such as even numbers 

cannot be odd and prime numbers greater than 2 are odd. It then removes violating rules from the 

hypothesis space. We implement our approach using answer set programming and use it to shrink the 

hypothesis space of a constraint-based ILP system. Our experiments on multiple domains, including 

visual reasoning and game playing, show that our approach can substantially reduce learning times 

whilst maintaining predictive accuracies. For instance, given just 10 seconds of preprocessing time, 

our approach can reduce learning times from over 10 hours to only 2 seconds. 

Permanent Link: https://hdl.handle.net/11104/0378746 
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Cerna, David M. - Parsert, J. 

One is all you need: Second-order Unification without First-order Variables. 

Logical Methods in Computer Science. Roč. 22, č. 2 (2026), 3:1-3:23. ISSN 1860-5974. E-ISSN 1860-

5974 

R&D Projects: GA ČR(CZ) GF22-06414L 

EU Projects: European Commission(XE) CA20111 

Institutional support: RVO:67985807 

OECD category: Computer sciences, information science, bioinformathics (hardware development to 

be 2.2, social aspect to be 5.8) 

Impact factor: 1, year: 2024 ; AIS: 0.36, rok: 2024 

Method of publishing: Open access 
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Result website: https://doi.org/10.46298/lmcs-22(2:3)2026 

DOI: https://doi.org/10.46298/lmcs-22(2:3)2026 

We introduce a fragment of second-order unification, referred to as \emph{Second-Order Ground 

Unification (SOGU)}, with the following properties: (i) only one second-order variable is allowed, and 

(ii) first-order variables do not occur. We study an equational variant of SOGU where the signature 

contains \textit{associative} binary function symbols (ASOGU) and show that Hilbert's 10th 

problem is reducible to ASOGU unifiability, thus proving undecidability. Our reduction provides a new 

lower bound for the undecidability of second-order unification, as previous results required first-order 

variable occurrences, multiple second-order variables, and/or equational theories involving 

\textit{length-reducing} rewrite systems. Furthermore, our reduction holds even in the case when 

associativity of the binary function symbol is restricted to \emph{power associative}, i.e. f(f(x,x),x)= 

f(x,f(x,x)), as our construction requires a single constant. 

Permanent Link: https://hdl.handle.net/11104/0378725 

 

0649277 - ÚI 2027 RIV US eng J - Journal Article 

Hladký, Jan - Viswanathan, W. 

Random Minimum Spanning Tree and Dense Graph Limits. 

Random Structures and Algorithms. Roč. 68, č. 2 (2026), č. článku e70053. ISSN 1042-9832. E-ISSN 

1098-2418 

R&D Projects: GA ČR(CZ) GX21-21762X 

Institutional support: RVO:67985807 

Keywords : dense graph limits * graphons * random minimum spanning tree 

OECD category: Pure mathematics 

Impact factor: 0.8, year: 2024 ; AIS: 0.957, rok: 2024 

Method of publishing: Limited access 

Result website: 

https://doi.org/10.1002/rsa.70053 

DOI: https://doi.org/10.1002/rsa.70053 

A theorem of Frieze from 1985 asserts that the total length of the minimum spanning tree of the 

complete graph K_n whose edges get independent lengths from the distribution Uniform[0,1] 

converges to Apéry's constant in probability, as n -> ∞ . We generalize this result to sequences of 

graphs G_n that converge to a graphon W. Further, we allow the lengths of the edges to be drawn 

from different distributions (subject to moderate conditions). The limiting total length k(W) of the 

minimum spanning tree is expressed in terms of a certain branching process defined on W which was 

studied previously by Bollobás, Janson and Riordan in connection with the giant component in 

inhomogeneous random graphs. 

Permanent Link: https://hdl.handle.net/11104/0378528 
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Fussner, Daniel Wesley - Metcalfe, G. - Santschi, S. 

Interpolation and the Exchange Rule. 

Journal of Symbolic Logic. Online 09 March 2026 (2026). ISSN 0022-4812. E-ISSN 1943-5886 

R&D Projects: GA ČR(CZ) GM25-18306M 

Institutional support: RVO:67985807 

Keywords : deductive interpolation * amalgamation * substructural logic * full Lambek calculus * 

residuated lattice * model completion 

Impact factor: 0.6, year: 2024 ; AIS: 0.655, rok: 2024 

Method of publishing: Open access 

It was proved by Maksimova in 1977 that exactly eight varieties of Heyting algebras have the 
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amalgamation property, and hence exactly eight axiomatic extensions of intuitionistic propositional 

logic have the deductive interpolation property. The prevalence of these properties for substructural 

logics and varieties of pointed residuated lattices (their algebraic semantics) is far less well 

understood. Taking as our starting point a formulation of intuitionistic propositional logic as the full 

Lambek calculus with exchange, weakening, and contraction, we investigate the role of the exchange 

rule—algebraically, the commutativity law—in determining the scope of these properties. First, we 

show that there are continuum-many varieties of idempotent semilinear residuated lattices that have 

the amalgamation property and contain non-commutative members, and hence continuum-many 

axiomatic extensions of the corresponding logic that have the deductive interpolation property in 

which exchange is not derivable. We then show that, in contrast, exactly 60 varieties of commutative 

idempotent semilinear residuated lattices have the amalgamation property, and hence exactly 60 

axiomatic extensions of the corresponding logic with exchange have the deductive interpolation 

property. From this latter result, it follows also that there are exactly 60 varieties of commutative 

idempotent semilinear residuated lattices whose first-order theories have a model completion. 
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We show that if a universal theory is not monadically NIP, then this is witnessed by a canonical 

configuration defined by an existential formula. As a consequence, we show that a hereditary class of 

relational structures is NIP (resp. stable) if and only if it is monadically NIP (resp. monadically stable). 

As another consequence, we show that if such a class is not monadically NIP, then it has 

superexponential growth rate. 
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Reliable estimation of the mean and the scatter matrix of multivariate data represent a fundamental 

task, particularly in high-dimensional settings under the presence of outliers. This work is focused on 

robust estimation using the MWCD (minimum weighted covariance determinant) estimator and its 
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regularised version (MRWCD estimator). Novel adaptive versions of the estimators are proposed 

together with a K-sample extension, whose properties are evaluated through extensive simulations 

and a detailed analysis of real K-sample data. These support the advantages of the newly proposed 

adaptive weights for the MRWCD estimator and illustrate its lower local sensitivity compared to a 

regularised version of the popular MCD estimator. An illustrative two-group example demonstrates the 

advantage of the MRWCD estimator's adaptivity, showing how it clearly distinguishes group-specific 

structure and robustly identifies outliers that standard methods may miss. 
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Vaccine development requires understanding the duration of vaccine-induced protection and whether 

it differs across demographic groups. Phase 2b and phase 3 efficacy trials are rarely powered to 

assess annual efficacy or subgroup differences in long-term protection, so these attributes can remain 

unevaluated until years after licensure, when observational effectiveness studies become available. 

However, late-stage clinical trials typically collect longitudinal immunogenicity data (for established or 

putative correlates of protection), which could be useful for predicting vaccine efficacy over time. To 

address this, a weighted cross-sectionally pooled logistic regression model was applied to 

immunogenicity substudies from two phase 3 trials to predict the durability of protection in specific 

subgroups: baseline dengue seronegative and seropositive individuals for dengue vaccine, and 

younger (≤ 69 years) and older (≥ 70 years) individuals for zoster vaccine. Incorporating time-

dependent immunogenicity data increased the precision of time-varying efficacy estimates compared 

with traditional case-count methods. The modeling framework extends prior immune correlate 

analyses that used immunogenicity measured at a single timepoint post vaccination (without requiring 

an absolute or mechanistic correlate of protection). When time-dependent immune markers are 

sufficiently predictive of protection, the framework helps reveal trends in efficacy that would otherwise 

be obscured by sparse case counts or limited follow-up. Collecting and modeling annual 

immunogenicity data in clinical trials (whether from all participants, an immunogenicity cohort, or a 

case-cohort substudy) can thus accelerate understanding of the persistence of vaccine-induced 

protection (across and within subgroups) and guide efficient development of vaccines that are 

protective for years. 
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Continuing urbanization, together with climate change manifestations, including the increasing 

frequency and intensity of heat waves, prompts the adoption of various cooling interventions in urban 

outdoor spaces. Evaporative misting systems have gained popularity as a cost-effective heat 

mitigation measure, particularly in hospitality venues. However, their effectiveness in moderate 

climates remains understudied. This study evaluated the effectiveness of these systems in restaurant 

outdoor seating areas in Novi Sad, Serbia, during hot summer days in 2022 and 2023. Simultaneous 

micrometeorological measurements were conducted at multiple locations in restaurant outdoor seating 

areas (sun-exposed, shaded, misted, and non-misted sites), with mean radiant temperature (MRT), 

Physiological Equivalent Temperature (PET), and Universal Thermal Climate Index (UTCI) being 

calculated. Additionally, to capture subjective perceptions of microclimatic conditions, questionnaire 

surveys were conducted with restaurant guests. Results revealed significant location-specific variability 

in cooling effectiveness. The most favorable thermal conditions occurred in shade, however, in sun-

exposed locations, misting systems showed inconsistent performance, sometimes even worsening 

thermal conditions. Despite these inconsistencies, questionnaire results showed that guests 

consistently perceived improved thermal comfort under misting systems. Further research should 

include measurements across different times of day and seasons in moderate climates and across 

different misting types and intervals to better understand misting systems’ cooling benefits. 
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OBJECTIVE: Finding indicators of early response to antidepressant treatment in EEG signals recorded 

from patients suffering from major depressive disorder. METHODS: Functional brain connectivity 

networks based on weighted imaginary coherence and weighted imaginary mean phase coherence 

were computed for 176 patients for 6 different EEG frequency bands. Cross hemispheric connectivity 

(𝐶𝐻) and lateral asymmetry (𝐿𝐴) were estimated from these networks based on EEG signals recorded 

before the beginning of treatment (𝑉 𝑖𝑠1) and one week after the start of the treatment (𝑉 𝑖𝑠2). 

Repeated measures ANOVA was used to check for statistically significant changes in connectivity 
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based on these measures at 𝑉 𝑖𝑠2 w.r.t. 𝑉 𝑖𝑠1. Post-hoc analysis was performed with multiple pairwise 

comparison tests to determine which group means were significantly different. RESULTS: It was found 

that 𝐶𝐻𝑉𝑖𝑠2 was significantly reduced w.r.t. 𝐶𝐻𝑉𝑖𝑠1 in the 𝛽1 [12.5 - 17.5 Hz] frequency band for the 

responders to treatment. Also, 𝐿𝐴𝑉𝑖𝑠2 was significantly increased w.r.t. 𝐿𝐴𝑉𝑖𝑠1 in the 𝛽1 frequency 

band for the responders. No such significant changes were observed for the non-responders. Brain 

networks constructed using both weighted imaginary coherence and weighted imaginary mean phase 

coherence were found to exhibit these results. For the CH connectivity changes, binarized networks 

and for the LA connectivity changes, weighted networks were found to be more reliable. 

CONCLUSION: Responders were found to show a reduction in cross-hemispheric connectivity and an 

increase in lateral asymmetry, both in the 𝛽1 band while no such change was observed for the non-

responders. SIGNIFICANCE: Decrease in cross-hemispheric connectivity and increase in lateral 

asymmetry in the 𝛽1 band may represent candidate neurophysiological indicators of early treatment 

response, but they require independent replication before any clinical application can be considered. 
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BACKGROUND: Porcine reproductive and respiratory syndrome (PRRS) remain a major challenge for 

swine health and production, and effective control depends on successful acclimation of replacement 

gilts. Natural exposure is commonly used but offers limited control over infection timing and immune 

response. This study evaluated the use of PRRS virus (PRRSV)–contaminated oral fluid (OF) ropes as 

an additional or sole acclimation tool and assessed the usefulness of serum and OF for monitoring 

PRRSV infection. METHODS: Ninety-six (96) PRRSV-naïve replacement gilts were allocated to six 

groups (16 gilts each) and exposed to PRRSV by natural contact with infected pigs, natural exposure 

combined with OF-contaminated ropes, or OF-contaminated ropes alone. PRRSV RNA and anti-PRRSV 

antibodies were monitored weekly for 9 weeks using RT-PCR and ELISA in individual serum samples 

and group OF samples. RESULTS: PRRSV infection and seroconversion occurred in all gilts exposed 

through natural contact, whereas exposure to OF-contaminated ropes alone did not result in 

consistent infection or acclimation. Gilts receiving additional exposure via contaminated ropes showed 

significantly earlier detection of viremia and more gilts were deemed non-viremic sooner compared 

with gilts exposed only by natural contact. Significant differences in antibody responses between 

treatment groups were observed at several time points. Detection of PRRSV RNA and antibodies in OF 

generally reflected serum results, although variability in antibody detection in OF was noted. 

CONCLUSION: Supplemental exposure using PRRSV-contaminated OF accelerates infection and 

immune response during gilt acclimation when combined with natural exposure but is insufficient as a 

standalone method. Oral fluid sampling represents a practical tool for monitoring PRRSV acclimation 

under field conditions. 
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We estimate trends in BMI values by birth cohorts (1882–2021), stratified by ethnicity and gender 

using nationally representative survey data on U.S.-born individuals. BMI growth accelerated among 

cohorts born in the 1920s as public health improvements reduced infectious disease burdens, and 

again among cohorts born in the 1950s and 1960s with the emergence of an increasingly obesogenic 

environment. An obesogenic environment is characterized by the pervasive availability and 

affordability of caloriedense foods, oversized restaurant portions, excessive exposure to aggressive 

food marketing, and high density fast-food outlets. By the late twentieth century, BMI increases 

tapered at historically high levels and plateaued among children in the twenty-first century, suggesting 

that the obesogenic environment approached saturation. These patterns indicate that weight gain 

reflects persistent environmental change rather than individual choices alone. Early-life exposure to 

these conditions is associated with higher body weight throughout adulthood, highlighting obesity as a 

structural and intergenerational phenomenon. 
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Rime ice is an effective winter ambient air pollution accumulator. Due to its higher ion content as 

compared to snow it is a non-negligible contributor to atmospheric deposition fluxes with potential 

environmental consequences, particularly in mountain regions. Here we explore spatio-temporal 

patterns of rime formation as a proxy for the propensity of individual sites to form rime ice. We 
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present the recent time trends in rime ice occurrence and thickness measured by 23 professional 

meteorological stations in the Czech Republic in 2002–2023. In an exploratory data analysis, we found 

high year-to-year variability in rime occurrence and thickness at all sites. According to the annual 

mean number of hours with rime detected, the stations situated at the highest altitudes are 

significantly different (higher) from the rest of the sites. The highest rime hour and thickness records 

by far were observed at the LYSA station in the Beskydy (Beskid) Mts situated at the exposed 

mountaintop and highly elevated above the surrounding terrain. For advanced statistical modelling of 

rime thickness, we used two generalised additive models that account for long-term trends 

(potentially nonlinear), seasonal and daily variability. In an expanded model we further considered the 

effect of the North Atlantic Oscillation (NAO) index. All the parameters included in the models proved 

to be statistically significant, although the strength of their effect differed. Factors affecting the rime 

formation (meteorology and terrain) are strongly site-specific and identification of the significance of 

individual influencing factors remains a challenging task for our future research. Here, we explore a 

rare long-term rime record with detailed temporal resolution from multiple uniformly measured sites, 

which significantly enhances our understanding of rime formation. Additionally, the rime record is 

from a temperate zone, where rime forms only during a small part of the year. 
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The decreasing abundance of insect species is a common phenomenon of the present era. To detect 

the change in species abundance, it is essential to have a sufficiently long time series over which the 

change can be detected. We examined the time series of the abundance of 110 moth species using 

annual captures in a light trap operated nightly from April to November of 1967–1995. For each 

species, the time series was fitted by a state–space model allowing for a time-varying slope (ie for a 

locally linear trend with the slope allowed to change over time). We then determined the position in 

time and the length of the period when the estimate of the slope became significant. No significant 

change in abundance was detected for 65 species. Significant negative trends were established in 29 

species, at first after 17 yr from the beginning of the study, significant positive trends were 

established in 16 species, with the earliest trend being detected after 15 yr. The trends were either 

transient or remained significant for the duration of the study (and possibly longer), demonstrating 

that the state–space modelling approach is suitable for detecting long-term changes in species 

abundance. The time series needed to be long (≥15 yr) to detect significant trends in abundance. 
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Air temperature is the most frequently monitored meteorological variable in urban environments. 

Although various types of radiation shields are used in city monitoring networks, their impact on 

measurement accuracy has received limited attention. In this study, we assessed 15 different 

radiation shields using the same type of temperature sensor over the period 2022–2024. Results show 

that mean daily air temperatures are generally less affected by shield type than daily maximum and 

minimum temperatures, although statistically significant differences were observed (in most cases, α 

= 0.001). The tested shields tend to notably overestimate the frequency of very hot days (TMAX ≥ 35 

°C), hot days (TMAX ≥ 30 °C), and summer days (TMAX ≥ 25 °C), while underestimating the 

occurrence of warm nights (TMIN ≥ 17.0 °C); the latter is a crucial index in evaluating human thermal 

comfort and health impacts. These findings highlight the importance of critically assessing urban 

meteorological data, especially when used for (urban) climate monitoring and modelling. The results 

confirm that radiation shields made from UV-stable white plastic provide more accurate measurements 

at urban stations. Preference should be given to shields that allow easy, regular maintenance. 

Additionally, medium- to large-scale passive shields with more lamellae and wider spacing are 

preferred, as they encourage more effective natural ventilation. It is also advisable to incorporate 

dark-coloured, structured undersides into shielding lamellae to eliminate the influence of reflected 

radiation on temperature sensors. Further research is vital to explore how different urban settings and 

surfaces may affect the performance of radiation shields. 
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Research Infrastructure: Fermilab-CZ III - 90261 

Institutional support: RVO:68378271 ; RVO:67985807 

Keywords : flux of cosmic ray muons * multiple-muon event * NOvA * NuMI 

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: 5.3, year: 2024 ; AIS: 0.995, rok: 2024 

Method of publishing: Open access 

DOI: https://doi.org/10.1103/6djf-6bn5 

https://asep-analytika.lib.cas.cz/en/choose-institute/uivt-o/author/#0208555
https://asep-analytika.lib.cas.cz/en/choose-institute/uivt-o/author/#0356424
https://doi.org/10.1175/JAMC-D-25-0216.1
https://doi.org/10.1175/JAMC-D-25-0216.1
https://hdl.handle.net/11104/0377870
https://doi.org/10.5281/zenodo.15870514
https://asep-analytika.lib.cas.cz/en/choose-institute/fzu-d/author/#0383363
https://asep-analytika.lib.cas.cz/en/choose-institute/uivt-o/author/#0100753
https://asep-analytika.lib.cas.cz/en/choose-institute/fzu-d/author/#0108228
https://doi.org/10.1103/6djf-6bn5
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The flux of cosmic ray muons at the Earth’s surface exhibits seasonal variations due to changes in the 

temperature of the atmosphere affecting the production and decay of mesons in the upper 

atmosphere. Using 1473 live days of data collected by the NuMI Off-axis νe Appearance (NOvA) Near 

Detector during 2018–2022, we studied the seasonal pattern in the multiple-muon event rate. The 

data confirm an anticorrelation between the multiple-muon event rate and effective atmospheric 

temperature, consistent across all the years of data. Previous analyses from MINOS and NOvA saw a 

similar anticorrelation but did not include an explanation. We find that this anticorrelation is driven by 

altitude–geometry effects as the average muon production height changes with the season. This has 

been studied with a CORSIKA cosmic ray simulation package by varying atmospheric parameters, and 

provides an explanation to a longstanding discrepancy between the seasonal phases of single and 

multiple-muon events. 

Permanent Link: https://hdl.handle.net/11104/0378139 

 

0648759 - FZÚ 2027 RIV US eng J - Journal Article 

Abubakar, S. - Acero, M. A. - Acharya, B. - Adamson, P. - Filip, Peter - Hakl, František -

 Zálešák, Jaroslav … Total 210 authors 

Precision measurement of neutrino oscillation parameters with 10 Years of data from the NOvA 

experiment. 

Physical Review Letters. Roč. 136, č. 1 (2026), č. článku 011802. ISSN 0031-9007. E-ISSN 1079-7114 

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

Research Infrastructure: Fermilab-CZ III - 90261 

Institutional support: RVO:68378271 ; RVO:67985807 

Keywords : muon-neutrino disappearance * NOvA detectors * NuMI neutrino beam 

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: 9, year: 2024 ; AIS: 2.885, rok: 2024 

Method of publishing: Open access 

DOI: https://doi.org/10.1103/x53y-2b86 

This Letter reports measurements of muon-neutrino disappearance and electron-neutrino appearance 

and the corresponding antineutrino processes between the two NOvA detectors in the NuMI neutrino 

beam. These measurements use a dataset with double the neutrino mode beam exposure that was 

previously analyzed, along with improved simulation and analysis techniques. A joint fit to these 

samples in the three-flavor paradigm results in the most precise single-experiment constraint on the 

atmospheric neutrino mass splitting, Δm322=2.431-0.034+0.036(-2.479-0.036+0.036)×10-3  eV2 if 

the mass ordering is normal (inverted). In both orderings, a region close to maximal mixing with 

sin2θ23=0.55-0.06+0.02 is preferred. The NOvA data show a mild preference for the normal mass 

ordering with a Bayes factor of 2.4 (corresponding to 70% of the posterior probability), indicating that 

the normal ordering is 2.4 times more probable than the inverted ordering. When incorporating a 2D 

Δm322−sin22θ13 constraint based on Daya Bay data, this preference strengthens to a Bayes factor of 

6.6 (87%). 

Permanent Link: https://hdl.handle.net/11104/0378135 

 

0649981 - ÚI 2027 GB J - Journal Article 

McDonald, Joseph 

Spectral duality for some modal and residuated groupoid expansions of De Morgan algebras 

(SUBMITTED). 

Mathematical Structures in Computer Science. Submitted May 2026 (2026). ISSN 0960-1295. E-ISSN 

1469-8072 

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

https://hdl.handle.net/11104/0378139
https://asep-analytika.lib.cas.cz/en/choose-institute/fzu-d/author/#0383363
https://asep-analytika.lib.cas.cz/en/choose-institute/uivt-o/author/#0100753
https://asep-analytika.lib.cas.cz/en/choose-institute/fzu-d/author/#0108228
https://doi.org/10.1103/x53y-2b86
https://hdl.handle.net/11104/0378135
https://asep-analytika.lib.cas.cz/en/choose-institute/uivt-o/author/#0500053
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Institutional support: RVO:67985807 

Impact factor: 0.9, year: 2024 ; AIS: 0.443, rok: 2024 

Permanent Link: https://hdl.handle.net/11104/0378982 

 

0649993 - ÚI 2027 NL J - Journal Article 

Flaminio, T. - Rosella, Giuliano - Subirana, L. 

From conditionalization to imaging through the triviality glass (SUBMITTED). 

Annals of Mathematics and Artificial Intelligence. Submitted May 2026. ISSN 1012-2443. E-ISSN 1573-

7470 

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

Institutional support: RVO:67985807 

Permanent Link: https://hdl.handle.net/11104/0378992 

 

0649877 - ÚI 2027 US eng J - Journal Article 

Flaminio, T. - Godo, L. - Kern-Isberner, G. - Rosella, Giuliano 

On generalized conditional ranking functions and ranks of conditionals: axiomatics, triviality results 

and updates (SUBMITTED). 

International Journal of Approximate Reasoning. Submitted May 2026. ISSN 0888-613X. E-ISSN 1873-

4731 

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

Institutional support: RVO:67985807 

Permanent Link: https://hdl.handle.net/11104/0378910 

 

0649281 - ÚI 2027 RIV CH eng C - Conference Paper (international conference) 

Onderka, Jan - Ratschan, Stefan 

Input-Based Three-Valued Abstraction Refinement. 

Verification, Model Checking, and Abstract Interpretation. VMCAI 2026 Proceedings. Cham: Springer, 

2026 - (Chen, Y.; Jensen, T.; Lengál, O.), s. 237-262. Lecture Notes in Computer Science, 16417. 

ISBN 978-3-032-15699-0. ISSN 0302-9743. 

[VMCAI 2026: International Conference on Verification, Model Checking, and Abstract Interpretation 

/27./. Rennes (FR), 12.01.2026-13.01.2026] 

Grant - others:AV ČR(CZ) StrategieAV21/34 

Program: StrategieAV 

Institutional support: RVO:67985807 

Keywords : Model checking * Abstraction * Partial Kripke Structure * µ-calculus 

OECD category: Computer sciences, information science, bioinformathics (hardware development to 

be 2.2, social aspect to be 5.8) 

Result website: https://doi.org/10.1007/978-3-032-15700-3_12 

DOI: https://doi.org/10.1007/978-3-032-15700-3_12 

Unlike Counterexample-Guided Abstraction Refinement (CEGAR), Three-Valued Abstraction 

Refinement (TVAR) is able to verify all properties of the μ -calculus. We present a novel algorithmic 

framework for TVAR that employs a simulator-like approach to build and refine the abstract state 

space with input-based splitting. This leads to a state space formalism that is much simpler than in 

previous TVAR frameworks, which use modal transitions. We implemented the framework in our open-

source tool machine-check and verified properties of machine-code systems for the AVR architecture, 

showing the ability to verify systems and μ -calculus properties not verifiable by naïve model checking 

or CEGAR, respectively. This is the first practical use of TVAR for machine-code verification. 

Permanent Link: https://hdl.handle.net/11104/0378529 

Research data: Zenodo.org 

https://hdl.handle.net/11104/0378982
https://asep-analytika.lib.cas.cz/en/choose-institute/uivt-o/author/#0503869
https://hdl.handle.net/11104/0378992
https://asep-analytika.lib.cas.cz/en/choose-institute/uivt-o/author/#0503869
https://hdl.handle.net/11104/0378910
https://asep-analytika.lib.cas.cz/en/choose-institute/uivt-o/author/#0508562
https://asep-analytika.lib.cas.cz/en/choose-institute/uivt-o/author/#0218448
https://doi.org/10.1007/978-3-032-15700-3_12
https://doi.org/10.1007/978-3-032-15700-3_12
https://hdl.handle.net/11104/0378529
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0649607 - ÚI 2027 RIV US eng C - Conference Paper (international conference) 

Cropper, A. - Cerna, David M. 

Efficient Rule Induction by Ignoring Pointless Rules. 

Proceedings of the AAAI Conference on Artificial Intelligence 2026. Washington D. C.: AAAI Press, 

2026 - (Koenig, S.; Jenkins, C.; Taylor, M.), s. 19003-19011. ISBN 978-1-57735-906-7. ISSN 2159-

5399. E-ISSN 2374-3468. 

[AAAI 2026: Annual AAAI Conference on Artificial Intelligence /40./. Singapore (SG), 20.01.2026-

27.01.2026] 

R&D Projects: GA ČR(CZ) GF22-06414L 

EU Projects: European Commission(XE) CA20111 

Institutional support: RVO:67985807 

OECD category: Computer sciences, information science, bioinformathics (hardware development to 

be 2.2, social aspect to be 5.8) 

Result website: https://doi.org/10.1609/aaai.v40i23.38972 

DOI: https://doi.org/10.1609/aaai.v40i23.38972 

The goal of inductive logic programming (ILP) is to find a set of logical rules that generalises training 

examples and background knowledge. We introduce an ILP approach that identifies pointless rules. A 

rule is pointless if it contains a redundant literal or cannot discriminate against negative examples. We 

show that ignoring pointless rules allows an ILP system to soundly prune the hypothesis space. Our 

experiments on multiple domains, including visual reasoning and game playing, show that our 

approach can reduce learning times by 99% whilst maintaining predictive accuracies. 

Permanent Link: https://hdl.handle.net/11104/0378726 

 

0649611 - ÚI 2027 RIV US eng C - Conference Paper (international conference) 

Cropper, A. - Cerna, David M. - Järvisalo, M. 

Symmetry Breaking for Inductive Logic Programming. 

Proceedings of the AAAI Conference on Artificial Intelligence 2026. Washington D. C.: AAAI Press, 

2026 - (Koenig, S.; Jenkins, C.; Taylor, M.), s. 19012-19020. ISBN 978-1-57735-906-7. ISSN 2159-

5399. E-ISSN 2374-3468. 

[AAAI 2026: Annual AAAI Conference on Artificial Intelligence /40./. Singapore (SG), 20.01.2026-

27.01.2026] 

R&D Projects: GA ČR(CZ) GF22-06414L 

EU Projects: European Commission(XE) CA20111 

Institutional support: RVO:67985807 

OECD category: Computer sciences, information science, bioinformathics (hardware development to 

be 2.2, social aspect to be 5.8) 

Result website: https://doi.org/10.1609/aaai.v40i23.38973 

DOI: https://doi.org/10.1609/aaai.v40i23.38973 

The goal of inductive logic programming (ILP) is to search for a hypothesis that generalises training 

data and background knowledge. The challenge is searching vast hypothesis spaces, which is 

exacerbated because many logically equivalent hypotheses exist. To address this challenge, we 

introduce a method to break symmetries in the hypothesis space. We implement our idea in answer 

set programming. Our experiments on multiple domains, including visual reasoning and game playing, 

show that our approach can reduce solving times from over an hour to just 17 seconds. 

Permanent Link: https://hdl.handle.net/11104/0378727 

 

0649348 - ÚI 2027 eng C - Conference Paper (international conference) 

Kuznets, Roman - Randrianomentsoa, R. - Studer, T. 

Axiomatizing Eventual Common Knowledge (ACCEPTED to WoLLIC 2026). 

https://asep-analytika.lib.cas.cz/en/choose-institute/uivt-o/author/#0398870
https://doi.org/10.1609/aaai.v40i23.38972
https://doi.org/10.1609/aaai.v40i23.38972
https://hdl.handle.net/11104/0378726
https://asep-analytika.lib.cas.cz/en/choose-institute/uivt-o/author/#0398870
https://doi.org/10.1609/aaai.v40i23.38973
https://doi.org/10.1609/aaai.v40i23.38973
https://hdl.handle.net/11104/0378727
https://asep-analytika.lib.cas.cz/en/choose-institute/uivt-o/author/#0473037
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[WoLLIC 2026: Workshop on Logic, Language, Information and Computation /32./. Lima (PE), 

03.08.2026-06.08.2026] 

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

Institutional support: RVO:67985807 

Permanent Link: https://hdl.handle.net/11104/0378548 

 

0648869 - ÚI 2027 eng C - Conference Paper (international conference) 

Kozhemiachenko, D. - Sedlár, Igor 

Reasoning About Probabilities, Actions, and Knowledge in Fuzzy Modal Logic (ACCEPTED KR'26). 

R&D Projects: GA MŠMT(CZ) EH23_025/0008724 

Institutional support: RVO:67985807 

Permanent Link: https://hdl.handle.net/11104/0378230 

 

 

0649111 - ÚI 2027 U - Conference, Workshop Arrangement 

Valenta, Zdeněk 

30th Annual Conference of the International Society for Clinical Biostatistics (ISCB30) - Chair of the 

Local Organisation Committee, Member of the Scientific Program Committee. 

[Praha, 23.08.2009-27.08.2009, (K-EUR)] 

Institutional support: RVO:67985807 

The International Society for Clinical Biostatistics (ISCB) was founded in 1978 to stimulate research 

into the principles and methodology used in the design and analysis of clinical research and to 

increase the relevance of statistical theory to the real world of clinical medicine. 30th annual 

conference of the Society to be held in Prague in 2009 will provide a scientific forum for international 

exchange of theory, methods and applications of biostatistics in medical research and practice among 

clinicians, statisticians and members of other disciplines, such as epidemiologists, clinical chemists and 

clinical pharmacologists, working or interested in the field of clinical biostatistics. 

Permanent Link: https://hdl.handle.net/11104/0378418 

 

0649587 - ÚI 2027 RIV eng U - Conference, Workshop Arrangement 

Krč, Pavel - Resler, Jaroslav - Řezníček, Hynek 

PALM-meteo: Processing PALM meteorological inputs from various sources. 

[Hannover, 26.02.2026-26.02.2026, (W-EUR 30/30)] 

R&D Projects: GA MŠMT(CZ) EH22_008/0004605 

EU Projects: European Commission(XE) 101137851 - CARMINE 

Institutional support: RVO:67985807 

Keywords : meteorology * boundary conditions * PALM * processing * tool 

OECD category: Meteorology and atmospheric sciences 

Result website: 

https://palm.muk.uni-hannover.de/trac/raw-attachment/wiki/conference/PMC26_program_v01.pdf 

The PALM-meteo seminar will allow participants to use their own simulation domain (including static 

drivers created in the other seminars) and generate dynamic driver from WRF, ICON or Aladin data. 

Users may use their own input data, or they may use provided examples. The users may use their 

laptop on-site or use a connection to a remote computer. The only requirement is a working Python 

3.10+ with the ability to install packages using PIP, which is standard on all recent Linux distributions 

and Python can be easily installed on Windows. It is recommended to try the installation of PALM-

meteo before the seminar as described in https://palm-tools.github.io/palmmeteo/. 

Permanent Link: https://hdl.handle.net/11104/0378708 
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0649586 - ÚI 2027 RIV eng U - Conference, Workshop Arrangement 

Geletič, Jan - Bureš, Martin - Resler, Jaroslav 

Preparation of a detailed PALM static driver with PALM-GeM. 

[Hannover, 26.02.2026-26.02.2026, (W-EUR 30/30)] 

EU Projects: European Commission(XE) 101137851 - CARMINE 

Institutional support: RVO:67985807 

Keywords : static driver * PALM * GIS * processing * tool 

OECD category: Meteorology and atmospheric sciences 

Result website: 

https://palm.muk.uni-hannover.de/trac/raw-attachment/wiki/conference/PMC26_program_v01.pdf 

The PALM-GeM seminar will introduce three levels of detail of PALM static drivers. It will include basic 

information about the data models implemented in the PALM-GeM and their configuration. We will 

also show a combination of two levels of detail in a two-domain setup. The most recommended 

hardware is a laptop with preinstalled Ubuntu Desktop with root access. For PALM-GeM, the following 

libraries are necessary: * mandatory software: postgresql, postgis, git, python3, gdal-bin, libgdal-dev, 

mandatory python3 libs: python3-pip python3-venv,* recommended: ncview, qgis-ltr. We will show 

the entire process on the Ubuntu desktop, and several examples will be available. We will also prepare 

a virtual image for VirtualBox. 

Permanent Link: https://hdl.handle.net/11104/0378707 

 

0649470 - ÚI 2027 RIV XE eng V - Research Report 

Geletič, Jan - Krč, Pavel - Resler, Jaroslav - Demuzere, M. - Van de vreken, E. 

Climate-Resilient Development Pathways in Metropolitan Regions of Europe, Deliverable 2.6 – Dataset 

based on fine scale modelling and NBS applications. 

2026. 96 s. CARMINE Deliverables, 2.6. 

EU Projects: European Commission(XE) 101137851 - CARMINE 

Research Infrastructure: e-INFRA CZ II - 90254 

Institutional support: RVO:67985807 

Keywords : PALM * urban climate * thermal comfort * large-eddy simulation 

OECD category: Meteorology and atmospheric sciences 

Result website: https://carmine-project.eu/index.php/resources-deliverables/ 

Nature-based Solutions (NbS) are essential in supporting more climate-resilient socio-ecological 

systems. They must play a bigger role in land-use management and infrastructure planning to reduce 

costs, deliver co-benefits for climate change adaptation, and improve compliance with various 

directives and requirements for good ecological status (see Deliverable 6.5 for a list of directives). One 

key knowledge gap is the co-design, upscaling, and out-scaling of NbS implementation at the local 

level (tens of meters). This approach is presently under-explored and under-exploited in metropolitan 

regions. Specific NbS interventions in cities, such as urban green infrastructure corridors, green or 

wetland roofs, rain gardens, flood risk prevention schemes, or brownfield regeneration, inter alia, 

have been shown to produce significant, tangible, and measurable benefits for different municipalities. 

To analyse the maximum potential of NbSs during heat waves, two frameworks were utilised: i) the 

PALM modelling system, and ii) the SOLWEIG framework. T2.3 presents initial results of simulated 

NbS effects across eight European Case Study Areas (CSAs) for local climate adaptation. Individual 

CSAs and respective stakeholders can cooperate to improve simulation results, incorporate them into 

a climate risk assessment, and co-develop local/regional modelling frameworks and climate resilience 

pathways. The main ambition of T2.3 is to bridge the modelling gap in city scales and to provide tools 

and results for science-supported decision-making. 

Permanent Link: https://hdl.handle.net/11104/0378646 
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0649385 - ÚI 2027 CH eng A - Abstract 

Přenosil, Adam 

Deciding universal sentences in integral residuated lattices with a conucleus (INVITED). 

Proof Theory and Algebra Abstracts. Schwarzsee: SSLPS, 2026. 

[SSLPS 2026: Swiss Society for Logic and Philosophy of Sciences Annual Meeting. 02.06.2026-

04.06.2026, Schwarzsee] 

A conucleus on a residuated lattice is a generalization of an S4 modal operator on a Boolean algebra. 

Its interest stems from extending the relation between S4 modal algebras and Heyting algebras given 

by the Gödel translation to other varieties of residuated lattices. We consider the problem of deciding 

the validity of universal sentences (or equivalently, quasi-equations) in varieties of integral conuclear 

residuated lattices and show that among other varieties, MV-algebras with a conucleus and Abelian l-

group cones with a conucleus have decidable universal theories. As a corollary, this settles positively 

the long-standing open problem of whether integral cancellative commutative residuated lattices have 

a decidable universal theory. 

Permanent Link: https://hdl.handle.net/11104/0378584 

 

0649376 - ÚI 2027 CZ eng A - Abstract 

Přenosil, Adam 

Deciding Equations in Conuclear Residuated Lattices (INVITED). 

CGL & BL 2026 Proceedings of the Czech Gathering of Logicians & Beauty of Logic. Institute of 

Computer Science of the Czech Academy of Sciences & Institute of Philosophy of the Czech Academy 

of Sciences, 2026. s. 15-15. 

[CGL & BL 2026: Czech Gathering of Logicians & Beauty of Logic. 04.02.2026-06.02.2026, Prague] 

Institutional support: RVO:67985807 

Result website: 

https://cglbl2026.github.io/CGL2026_BoA.pdf 

Permanent Link: https://hdl.handle.net/11104/0378577 

 

0649345 - ÚI 2027 CA eng A - Abstract 

Braunfeld, Samuel Walker 

Exchangeability and invariant Keisler measures in omega-categorical structures. 

Schedule for Infinite Structural Ramsey Theory. Banff: BIRSC, 2025. 

[BIRS workshop on Infinite Structural Ramsey Theory. 23.11.2025-28.11.2025, Banff] 

Institutional support: RVO:67985807 

Result website: 

https://www.birs.ca/events/2025/5-day-workshops/25w5398/schedule 

BASIC DATA: Invited talk presented at BIRS workshop on Infinite Structural Ramsey Theory. 

23.11.2025-28.11.2025, Banff. ABSTRACT: Given an omega-categorical structure M, we consider the 

problem of classifying Aut(M)-invariant Keisler measures, i.e. finitely-additive probability measures on 

definable sets. By passing to a more general question about invariant random expansions and making 

use of exchangeability from probability theory, we resolve this problem in many cases. Our 

techniques, namely the random placement construction and a sort of multi-amalgamation, are very 

reminiscent of techniques in structural Ramsey theory. This is joint work with Colin Jahel and Paolo 

Marimon. 

Permanent Link: https://hdl.handle.net/11104/0378545 
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0649403 - ÚI 2027 US eng A - Abstract 

Hakl, František - Coufal, David - Jiřina, Marcel 

Data Science In High Energy Physics (INVITED). 

University of Memphis Colloquium. University of Memphis, 2018. 

[University of Memphis Colloquium 2018. 16.11.2018-16.11.2018, Memphis] 

Institutional support: RVO:67985807 

Dr. Hakl will consider a special neural network classifier with switching units and demonstrate 

application of this model to signal separation of high speed triggering of events in high energy physics 

in a D0-experiment at Fermilabs in Chicago. Dr. Coufal will consider particle filtering with radial fuzzy 

systems and kernel density estimates, a family of tractable systems due to their shape preservation 

property. Kernel density estimates of the filtering density builds on Fourier analysis to obtain estimates 

of their theoretical counterparts despite the non-i.i.d. character of the samples. Dr. Jirina will address 

properties of distance-based classifiers on fractal data with a weighted k-NN rule classifier, based on 

inherent transformation in multidimensional space of general data to a uniform multidimensional 

space, where it is easier to classify data. Some applications to particle physics will be shown. 

Permanent Link: https://hdl.handle.net/11104/0378604 

 

0649425 - ÚI 2027 CZ eng A - Abstract 

Hakl, František 

Neural network with switching units and its application in HEP (INVITED). 

SPMS 2013: Stochastic and Physical Monitoring Systems. Book of abstracts of the international 

conference. Prague: GAMS FJFI ČVUT, 2013. s. 3-4. 

[SPMS 2013. 24.06.2013-29.06.2013, Nebřich] 

Institutional support: RVO:67985807 

Keywords : Neural network * switching units * separation * genetic optimization * high energy 

physics 

Result website:  

https://gams.fjfi.cvut.cz/wp-content/uploads/2018/02/SPMS_2013_Book_of_abstracts.pdf 

We introduce a separation algorithm of a neural network with switching units (NNSU) and present its 

applicability to data mining applications. NNSU algorithm exploits principles of artificial multilayer 

perceptron like neural networks and linear decision trees. Combination of both approaches provides 

more flexible tools for set separation. The training phase of NNSU uses a genetic optimization of 

NNSU architecture, which is in general an acyclic oriented graph, hence a convenient definition of 

corresponding genetic fitness function allow us to tune separation results to meet user defined 

requirements. We tested usability of NNSU model in different problems in high energy physics data 

processing, among others Higgs boson search. In the next we discuss shortly the possibility of 

efficient hardware implementation. Owning to the fact that response phase of NNSU algorithm 

behaves as a piecewise linear discriminant the testing phase of the algorithm can be performed by 

hardware means only. First step toward hardware implementation was done, and possibility of full 

electronic implementation was studied. On the base of this study we estimate that event processing 

speed about 25 mega-samples per second is reachable by full hardware implementation without 

significant degradation of separation quality. 
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Valenta, Zdeněk 

Úvod do analýzy přežívání. 

[Členská schůze České statistické společnosti. Český statistický úřad, 29.01.2015-29.01.2015] 

Event organizer: Česká statistická společnost 
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Paluš, Milan - Manshour, Pouya - Ghosh, Anupam - Tabachová, Zlata - Holtanová, E. - 

Mikšovský, J. 

Understanding extreme heat: Causes and time scales revealed by Rényi information transfer. 

EGU General Assembly 2026. Göttingen: European Geosciences Union, 2026, č. článku EGU26-14920.. 

[EGU General Assembly 2026. 03.05.2026-08.05.2026, Vienna] 

R&D Projects: GA MŠMT(CZ) EH22_008/0004605; GA ČR(CZ) GA25-18105S 

Institutional support: RVO:67985807 

OECD category: Meteorology and atmospheric sciences 

Result website: https://doi.org/10.5194/egusphere-egu26-14920 

DOI: https://doi.org/10.5194/egusphere-egu26-14920 

Recently, Paluš et al. (2024) demonstrated that information-theoretic generalization of Granger 

causality – based on conditional mutual information/transfer entropy – when reformulated in terms of 

Rényi entropy, provides a time-series analysis tool suitable for identifying the causes of extreme 

values in affected variables. Investigating the causes of warm summer surface air temperature 

extremes in Europe, Rényi information transfer highlights the role of blocking events among large-

scale circulation patterns and modes of variability. Soil moisture interacts with air temperature on a 

daily scale, exhibiting bidirectional causal effects on the mean, whereas its influence on temperature 

extremes emerges over longer time scales, from a fortnight to a month. In contrast, the causal effect 

of blocking on temperature extremes is primarily observed at the daily scale. Using tools from Rényi 

information theory, we aim to disentangle this complex, multicausal, multiscale phenomenon and 

identify the regions in Europe where these factors modulate the probability of extreme summer heat. 

* This research was supported by the Johannes Amos Comenius Programme (P JAC), project No. 

CZ.02.01.01/00/22_008/0004605, Natural and anthropogenic georisks; and by the Czech Science 

Foundation, Project No. 25-18105S. * Paluš, M., Chvosteková, M., & Manshour, P. (2024). Causes of 

extreme events revealed by Rényi information transfer. Science Advances, 10(30), eadn1721. 
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Hlinka, Jaroslav 

Nonlinear and higher order interactions in brain from neurons to networks: quantification, sources and 

localization (INVITED). 

CoBrain 2025: Complexity in the Brain Abstracts. Siena: University of Siena, 2025. 

[CCS 2025 / CoBrain 2025: Conference on Complex Systems 2025 / Complexity in the Brain. 

03.09.2025-03.09.2025, Siena] 

Institutional support: RVO:67985807 

Result website: https://kgatica.github.io/CCS2025-CoBrain/#abst 

The talk will review some difficult questions concerning brain (hyper)connectivity, and some 

observations that challenge the view of brain as a highly complex system. To this end, we shall zoom 

in and out through spatial and temporal scales in search for some exotic, nonlinear and higher-order 

interaction patterns in brain activity. 
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From simple to complex and back again: Nonlinear, higher order, and topological signatures of 

(dys)functional brain connectivity (INVITED). 

ECNS 2025 Lectures and Oral Presentations. Munich: EEG and Clinical Neuroscience Society, 2025. s. 

2-2. 
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[ECNS 2025: ECNS Annual Conference and 7th Basic and Clinical multimodal Imaging (BaCI) 

International Conference. 02.09.2025-05.09.2025, Munich] 

Institutional support: RVO:67985807 

Result website: https://ecnsweb.net/munich-ecns-2025 
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Květoňová, Veronika 

Sensed, Felt, Mapped: People-Oriented Paradigm in Thermal Environment Research. 

[ISSonVIS 2026: International Spring School on Visualization Emotions and Map: The Affective 

Dimension of Visualisation. Olomouc, 01.04.2026-02.04.2026] 

Event organizer: Department of Geoinformatics, Faculty of Science, Palacký University Olomouc 

URL events: https://www.geoinformatics.upol.cz/iss/  

Grant - others:AV ČR(CZ) StrategieAV21/36 

Program: StrategieAV 

Institutional support: RVO:67985807 

OECD category: Meteorology and atmospheric sciences 
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Geletič, Jan - Květoňová, Veronika - Brabec, Marek - Lehnert, M. - Bureš, Martin - Šípek, 

Václav - Crank, P. J. - Resler, Jaroslav 

How does a model capture human thermal sensation? 

PMC26 Book of Abstracts. Hannover: Leibniz University Hannover, German Weather Service, 2026. s. 

27-28. 

[PMC 26: PALM Model Conference. 23.02.2026-26.02.2026, Hannover] 

R&D Projects: GA MŠMT(CZ) EH22_008/0004605 

Grant - others:AV ČR(CZ) StrategieAV21/36 

Program: StrategieAV 

Institutional support: RVO:67985807 

Keywords : modelling * thermal sensation * UTCI * urban environment * thermal comfort * thermal 

walk 

OECD category: Meteorology and atmospheric sciences 

Result website: 

https://palm.muk.uni-hannover.de/trac/attachment/wiki/conference/PMC26_boa_v01.pdf 

ZÁKLADNÍ ÚDAJE: PMC26 Book of Abstracts. Hannover: Leibniz University Hannover, German 

Weather Service, 2026. s. 27-28. [PMC 26: PALM Model Conference. 23.02.2026-26.02.2026, 

Hannover]. ABSTRAKT: Urban heat exposure threatens billions worldwide, yet effective mitigation 

remains challenging—cities struggle to pinpoint intervention priorities at the pedestrian scale where 

thermal stress is most acutely experienced. Traditional urban climate research focuses on measuring 

or modelling the physical thermal environment, yet how people cope with and perceive heat is far 

more complex. Beyond thermal exposure as the primary environmental component, human thermal 

experience is shaped by psychological and behavioural factors largely overlooked in current 

approaches. While high-resolution models like PALM can precisely simulate thermal exposure at 

microscales, comparison to actual human thermal perception remains limited. We address this gap by 

integrating PALM simulations with a citizen science thermal walk campaign, collecting 3,666 

georeferenced real-time thermal sensation reports on a hot summer day across the Prague-Holešovice 

district. This integrated approach revealed substantial microscale thermal heterogeneity that was 

invisible to conventional measurements, with statistical analyses confirming that mean radiant 
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temperature (MRT) was the dominant predictor of thermal sensation. The northern sides of east-west-

oriented streets without trees emerged as systematic thermal hotspots, whereas mature street trees 

provided relief comparable to building shade, reducing reported severe discomfort by more than half. 

Open impervious surfaces amplified heat stress to levels matching the worst street conditions, yet 

accessible vegetated spaces just dozens of metres away provided substantial thermal refuges. This 

approach demonstrates that effective heat adaptation requires microscale interventions targeting 

radiation exposure. 
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Štěpán - Belda, M. - Pikousová, T. - Vlček, O. 

MicroBUS: PALM-related simulations and wind-tunnel measurements of street trees in urban traffic 

hotspots. 

PMC26 Book of Abstracts. Hannover: Leibniz University Hannover, German Weather Service, 2026. s. 

13-13. 

[PMC 26: PALM Model Conference. 23.02.2026-26.02.2026, Hannover] 

R&D Projects: GA TA ČR(CZ) SQ01010181 

Institutional support: RVO:67985807 ; RVO:68378297 

Keywords : air quality * thermal comfort * PALM * micro-scale * urban canyon * wind-tunnel 

OECD category: Meteorology and atmospheric sciences 

Result website: 

https://palm.muk.uni-hannover.de/trac/attachment/wiki/conference/PMC26_boa_v01.pdf 

ZÁKLADNÍ ÚDAJE: PMC26 Book of Abstracts. Hannover: Leibniz University Hannover, German 

Weather Service, 2026. s. 13-13. [PMC 26: PALM Model Conference. 23.02.2026-26.02.2026, 

Hannover]. ABSTRAKT: The MicroBUS project focuses on scenario-based simulations of traffic-related 

urban hotspots to improve understanding of the interactions between airflow, thermal comfort, and air 

quality. The outcomes are intended to support evidence-based urban planning and decision-making in 

the city of Prague, particularly in relation to future emission-reduction requirements imposed by the 

European Union. Initial work has included wind-tunnel measurements for domains comprising streets 

with heavy traffic loads. Complementary simulations using the PALM model serve as a bridge between 

wind-tunnel experiments and real-world sensor observations and will have real application potential. 

The investigated scenarios consider tree planting in streets as a potential measure to improve thermal 

comfort. Our previous results indicate that street trees can substantially modify local ventilation and 

the urban energy balance, leading to measurable changes in thermal comfort, as quantified by the 

Universal Thermal Climate Index (UTCI), and in PM10 concentrations under different tree-coverage 

configurations. The findings suggest that a reduced number of trees may represent a more effective 

compromise, offering comparable improvements in UTCI while limiting increases in PM10 

concentrations. Furthermore, trees in wider, main streets appear to be more beneficial than those in 

narrow street canyons. 
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Bidirectional Coupling of the Plant Canopy Model and Land Surface Model in PALM: A New Module for 

Improved Soil-Canopy-Atmosphere Interactions. 

PMC26 Book of Abstracts. Hannover: Leibniz University Hannover, German Weather Service, 2026. s. 

30-31. 

[PMC 26: PALM Model Conference. 23.02.2026-26.02.2026, Hannover] 
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Institutional support: RVO:67985807 

Keywords : PALM * Plant Canopy Model * Land Surface Model * root water uptake * Feddes stress 

function * urban microclimate * transpiration * soil-vegetation-atmosphere coupling 

OECD category: Meteorology and atmospheric sciences 

Result website: 

https://palm.muk.uni-hannover.de/trac/attachment/wiki/conference/PMC26_boa_v01.pdf 

ZÁKLADNÍ ÚDAJE: PMC26 Book of Abstracts. Hannover: Leibniz University Hannover, German 

Weather Service, 2026. s. 30-31. [PMC 26: PALM Model Conference. 23.02.2026-26.02.2026, 

Hannover]. ABSTRAKT: Urban vegetation plays a critical role in regulating the urban microclimate 

through transpiration, shading, and energy partitioning. However, in the current PALM model system 

(version 25.04 and earlier), the Plant Canopy Model (PCM) and Land Surface Model (LSM) operate 

independently with no exchange of soil moisture information or root water uptake feedback. The PCM 

uses hardcoded soil moisture values for transpiration calculations, while the LSM handles vegetation 

transpiration separately through its own parametrisations. This decoupling limits the model’s ability to 

realistically simulate plant-soil-atmosphere interactions, particularly under water-stressed conditions. 

This presentation introduces a new coupling module (pcm_lsm_coupling_mod) that establishes 

bidirectional communication between PCM and LSM in PALM. The module enables: (1) PCM access to 

actual soil moisture from LSM soil layers for transpiration calculations, (2) root water extraction 

feedback from PCM transpiration to LSM soil moisture tendencies, (3) computation of Root Area 

Density (RAD) from Leaf Area Density (LAD) using allometric relationships, and (4) configurable water 

stress functions including basic threshold stress, the widely-adopted Feddes piecewise linear stress 

function, and compensatory root water uptake. This implementation follows established approaches: 

the ECMWF IFS methodology (equation 7.69) for root water extraction distribution, the Feddes et al. 

(1978) stress reduction function for soil moisture limitations, and Jackson et al. (1996) root 

distribution profiles for vegetation-type dependent root characteristics. The module integrates into 

PALM through modifications to module_interface.f90, plant_canopy_model_mod.f90, and 

land_surface_model_mod.f90, using pointer-based data passing to avoid circular dependencies. Users 

enable the coupling through a new namelist (pcm_lsm_coupling_parameters) that provides control 

over stress formulation selection, allometric coefficients, and feedback mechanisms. Comparative 

simulations using an urban environment test case demonstrate that PCM-LSM coupling produces 

measurable changes in transpiration rates (+3-6% depending on stress formulation), near-canopy air 

temperature (-0.27 to -0.33 K cooling within vegetated areas), and soil moisture dynamics. The 

Feddes stress function produces the strongest coupling effects with physically-based soil moisture 

response, while basic stress offers a computationally efficient alternative for production simulations. 

Performance analysis shows that basic stress adds negligible computational overhead, while the full 

Feddes implementation increases runtime by approximately 35% due to additional per-layer 

calculations. Future development priorities include diagnostic output for stress factors, crop-specific 

Feddes parameters, dynamic root growth capabilities, and validation against eddy-covariance flux 

measurements. 
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CARMINE: The simulation of local-scale effects of nature-based solutions in European cities using 

PALM. 

PMC26 Book of Abstracts. Hannover: Leibniz University Hannover, German Weather Service, 2026. s. 

32-32. 

[PMC 26: PALM Model Conference. 23.02.2026-26.02.2026, Hannover] 
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Keywords : nature-based solution * modelling * thermal comfort * PALM * UTCI * local-scale * 

adaptation 

OECD category: Meteorology and atmospheric sciences 

Result website: 

https://palm.muk.uni-hannover.de/trac/attachment/wiki/conference/PMC26_boa_v01.pdf 

ZÁKLADNÍ ÚDAJE: PMC26 Book of Abstracts. Hannover: Leibniz University Hannover, German 

Weather Service, 2026. s. 32-32. [PMC 26: PALM Model Conference. 23.02.2026-26.02.2026, 

Hannover]. ABSTRAKT: Nature-based Solutions (NBS) are essential for sustaining the adaptive 

capacity of socio-ecological systems. They must play a bigger role in land-use management and 

infrastructure planning to reduce costs, provide climate-resilient services, and improve compliance 

with Water Framework Directive requirements for good ecological status. One key knowledge gap is 

the co-design, upscaling, and out-scaling of NBS implementation at the local level (tens of meters). 

This approach is presently under-explored and under-exploited in metropolitan communities. Specific 

NBS interventions in cities, such as urban green infrastructure corridors, green or wetland roofs, rain 

gardens, flood risk prevention schemes, or brownfield regeneration, inter alia, have been shown to 

produce significant, tangible, and measurable benefits for different municipalities. Horizon project 

CARMINE analyses the benefits of simulated NBS effects across 8 European case study areas for local 

climate adaptation. Stakeholders will incorporate simulation results into a climate risk assessment and 

co-develop local/regional modelling frameworks and climate resilience pathways. To effectively protect 

against multiple, and increasingly frequent, natural hazards and compound extreme events such as 

epidemics, droughts, heat waves, storms, floods and wildfires, cities need to develop holistic 

approaches that go beyond the core city, historic centre, or business district. The ambition of the 

CARMINE project is to bridge the gap in city scales and to provide tools and results for science-

supported decision-making. 
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PALM-BIO 2.0: Introducing the modernized biometeorology module. 

PMC26 Book of Abstracts. Hannover: Leibniz University Hannover, German Weather Service, 2026. s. 

28-28. 

[PMC 26: PALM Model Conference. 23.02.2026-26.02.2026, Hannover] 

R&D Projects: GA MŠMT(CZ) EH22_008/0004605 
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Keywords : PALM * biometeorology * UTCI * PET 

OECD category: Meteorology and atmospheric sciences 

Result website: 

https://palm.muk.uni-hannover.de/trac/attachment/wiki/conference/PMC26_boa_v01.pdf 

ZÁKLADNÍ ÚDAJE: PMC26 Book of Abstracts. Hannover: Leibniz University Hannover, German 

Weather Service, 2026. s. 28-28. [PMC 26: PALM Model Conference. 23.02.2026-26.02.2026, 

Hannover]. ABSTRAKT: The first version of the biometeorological module (BIO) in PALM was 

published in 2020. The module contained three widely used and well-validated indices: i) perceived 

temperature (PT), ii) universal thermal climate index (UTCI), and iii) physiologically equivalent 

temperature (PET). Supported indices were calculated directly in PALM and used as user-defined 

outputs. However, the current implementation has several limitations. The most critical shortcoming 

was the necessity to re-run the entire simulation whenever any hardcoded parameters of the indices 

were changed. Other limitations included unclear mean radiant temperature (MRT) parameterisations, 

missing documentation for some indices (primarily PET), and problematic parallelisation and temporal 

averaging, resulting in inconsistent outputs. To solve these issues, we developed a new version of the 

BIO module, PALM-BIO 2.0. Most essential updates are as follows: clean code structure following 
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internal code standards, adoption of a unified naming convention, various parameterisations for MRT 

calculation (e.g., black-globe thermometer, ellipsoidal approximation of the human body), preparation 

of the indices for the physiological module updates, and index corrections and improvements following 

current research (especially PET). To eliminate the need to rerun PALM simulations when only 

biometeorological input parameters change, the code was extended to output the meteorological 

variables required to calculate biometeorological indices into an intermediate file, enabling their 

calculation in a postprocessing stage. A postprocessing utility was also developed as a part of this 

update. Finally, PALM-BIO 2.0 is prepared for easy extension; for example, two new indices are being 

implemented: wet-bulb globe temperature (WBGT) and humidity index (HUMIDEX). 
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PALM Traffic module. 

PMC26 Book of Abstracts. Hannover: Leibniz University Hannover, German Weather Service, 2026. s. 

15-16. 

[PMC 26: PALM Model Conference. 23.02.2026-26.02.2026, Hannover] 

R&D Projects: GA MŠMT(CZ) EH22_008/0004605 

Institutional support: RVO:67985807 

Keywords : air quality * PALM * traffic * modelling * micro-scale * airflow tendency * vehicle 

OECD category: Meteorology and atmospheric sciences 

Result website: 

https://palm.muk.uni-hannover.de/trac/attachment/wiki/conference/PMC26_boa_v01.pdf 

ZÁKLADNÍ ÚDAJE: PMC26 Book of Abstracts. Hannover: Leibniz University Hannover, German 

Weather Service, 2026. s. 15-16. [PMC 26: PALM Model Conference. 23.02.2026-26.02.2026, 

Hannover]. ABSTRAKT: The air quality in street canyons significantly affects citizens’ well-being. It is 

strongly dependent on local transportation emissions and on canyon ventilation, which is influenced by 

street canyon characteristics, including e.g. the presence of trees. A reliable model capable of 

assessing air quality at this level of detail is needed for efficient urban planning. The PALM model can 

simulate air quality at this scale; however, strong overestimations of concentrations were observed 

under certain meteorological conditions, raising questions about the reliability of all simulations. The 

missing representation of the influence of local vehicle traffic on the street canyon air flow and 

temperature was identified as one of the reasons for this model behaviour. The new PALM Traffic 

module provides a simple, parameterised way to include these processes. Based on traffic flow 

characteristics, it calculates the induced forces and adds them to the model dynamics as additional 

airflow tendencies. It also consider the heat produced by vehicles and transforms it into additional 

tendencies of air potential temperature. The module is not intended for detailed simulation of 

individual vehicles, but rather for including the missing processes in street canyon ventilation 

simulations. Test simulations show a significant influence of these added processes on street canyon 

ventilation and air quality under stable meteorological conditions, while the impact in other situations 

is moderate. We expect further improvements and extensions of the module in future versions based 

on gathered experience. 
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ZÁKLADNÍ ÚDAJE: PMC26 Book of Abstracts. Hannover: Leibniz University Hannover, German 

Weather Service, 2026. s. 11-11. [PMC 26: PALM Model Conference. 23.02.2026-26.02.2026, 

Hannover]. ABSTRAKT: Annual means of selected pollutants are important legislative air quality 

statistics with controlled limits. Current computational capabilities enable the application of the PALM 

model to assess areas of several square kilometres at meter-scale resolution. However, the 

computational requirements remain too high to simulate a full year, which is required to calculate the 

annual mean. The newly developed method for retrieving annual air quality statistics from a limited 

number of simulations was previously presented. The method identifies “typical” days using k-medoids 

clustering. Validation using monitoring stations and a pilot experiment for retrieving annual-statistics 

fields from LES models (presented at the last PALM Model Conference) was promising, so the 

validation process has moved to the next phase – validation using model outputs. For this purpose, 

fields of annual means were reconstructed over a large domain that includes the city of Prague. For 

the retrieval, a set of “typical day” simulations from PALM in 10 m resolution was used. This relatively 

coarse 10 m resolution was motivated by the need to model most of the Prague area and to enable 

the validation of as many air quality monitoring stations as possible. 
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