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This paper presents a unified algebraic study of a family of logics related to Abelian logic (Ab), the
logic of Abelian lattice-ordered groups. We treat \Ab as the base system and refer to its expansions as
\emph {superabelian logics}. The paper focuses on two main families of expansions. First, we
investigate the rich landscape of infinitary extensions of Ab, providing an axiomatization for the
infinitary logic of real numbers and showing that there exist 2~{2*\omega} distinct logics in this
family. Second, we introduce \emph{pointed Abelian logic} (pAb), the logic of pointed Abelian lattice-
ordered groups, by adding a new constant to the language. This framework includes
\emph{tukasiewicz unbound logic}. We provide axiomatizations for its finitary and infinitary versions
as extensions of pAb and establish their precise relationship with standard tukasiewicz logic via a
formal translation. Finally, the methods developed for this analysis are generalized to axiomatize the
logics of other prominent pointed groups.
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Praha, ulice Sokolska a Legerova — jedny z nejvice dopravné zatizenych ulic v centru hlavniho mésta,
kterymi denné projede vice nez 65000 automobill. Hlavni mésto Praha zde s cilem vytvorit vlidné a
bezpecné prostredi pro mistni obyvatele, navstévniky a vSechny Gcastniky silni¢niho provozu — tedy
chodce, cyklisty i motoristy — v nasledujicich letech planuje rozsahlou revitalizaci. Klicovym prvkem
této revitalizace je obnoveni stromoradi, tzv. ,uli¢nich strom{". Prestoze nékolik studii publikovanych v
poslednich letech zminuje jak pozitivni, tak negativni efekty stromd, tato problematika zlistava
diskutovana pouze okrajové. Obnova stromoradi, ackoli je zamyslena v pozitivnim smyslu, mize mit i
znacné negativni dopady. Pro posouzeni potencidlniho dopadu vysadby stromd na podminky v rdmci
ulice Ize pouzit nové vyvijené a validované vysledky mikroklimatickych modeld. Diky vysoké Grovni
detailu mohou poskytnout novy pohled na procesy v uliénim kanonu a pFinést novou perspektivu pro
komplexni posouzeni adaptacnich opatreni. Cilem ¢lanku je na prikladu reprezentativni, dopravné
méné zatizené (14500 automobild/den) ulice Jugoslavskych partyzand a nedaleké ulice Terronska,
jakozto praktického prikladu ,,0zelenéné ulice™ ve validované doméné v Praze-Dejvicich, popsat efekty,
které maji ulicni stromy — ve vegetacnim obdobi — na mikroklimatické podminky i kvalitu ovzdusi.
Prague, Sokolska and Legerova streets — probably one of the busiest streets in the city centre, with
more than 65,000 cars passing through them daily. The City of Prague is planning an extensive
revitalisation of the streets in the coming years, intending to create a friendly and safe environment
for residents, visitors and all road users — pedestrians, cyclists and motorists. A key element of this
revitalisation is the restoration of tree rows, so-called “street trees”. Although several studies
published in recent years mention both positive and negative effects of trees, this issue remains only
marginally discussed. The restoration of tree rows, although intended in a positive sense, can also
have significant negative impacts. Newly developed and validated results of microclimatic models can
be used to assess the potential effects of tree planting on conditions within the street. Thanks to the
high level of detail, they can provide a new view of the processes in the street canyon and bring a
new perspective for a comprehensive assessment of adaptation measures. The article aims to describe
the effects that street trees have — during the growing season — on microclimatic conditions and air
quality, using the example of the representative, less traffic-laden (14,500 cars/day) Jugoslavskych
partyzanl Street and the nearby Terronska Street, as a practical example of a “green street” in the
validated domain in Prague-Dejvice.

Permanent Link: https://hdl.handle.net/11104/0376510

0646807 - Ul 2026 RIV CZ cze J - Journal Article

Kolkova, K. - Geleti¢, Jan - Lehnert, M.

Prehrivani détskych hrist’: opomijené riziko méstského prostredi.

[Overheated playgrounds: An overlooked risk in urban environments.]

Geografické rozhledy. RoC. 35, €. 3 (2025), s. 20-24. ISSN 1210-3004

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

Program: StrategieAV

Institutional support: RV0:67985807

Keywords : klimaticka zména * tepelny ostrov mésta * détska hristé * tepelny komfort * zelena
infrastruktura * climate change * urban heat island * children’s playgrounds * thermal comfort *
green infrastructure

OECD category: Meteorology and atmospheric sciences

Method of publishing: Open access

Result website: https://www.qgeograficke-rozhledy.cz/archiv/clanek/3336

Clanek se zabyva problematikou tepelného komfortu na détskych hfidtich v prostfedi mést. Shrnuje
soucasné poznatky o vlivu méstského prostredi a zelené infrastruktury na tepelnou zatéz a povrchové
teploty hernich prvkd. Vysledky ceskych i zahranicnich studii potvrzuiji klicovou roli méstské zelené pri
zmirnovani tepelného stresu déti a zaroven poukazuji na absenci téchto hledisek v platné legislative a
technickych norméch.
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The article addresses the issue of thermal comfort at children’s playgrounds in urban environments. It
summarizes current knowledge on the influence of urban form and green infrastructure on thermal
stress and the surface temperatures of playground equipment. Results from Czech and international
studies confirm the key role of urban greenery in reducing children’s heat stress and point to the
absence of these aspects in current legislation and technical standards.
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Rheophilic fish populations are experiencing significant declines, primarily because of human-induced
modifications of riverine ecosystems. River damming and associated habitat changes favour generalist
fish species, potentially exacerbating the challenges faced by rheophilic species. In this study, we
investigated the interaction between two fish species: the rheophilic asp (Leuciscus aspius., Linnaeus,
1758) and the generalist common bream (Abramis brama. Linnaeus, 1758), with a focus on the
latter's predation on asp eggs. We hypothesized that habitat modifications-specifically, reduced water
flow caused by high water level retention in downstream reservoir-directly influence the accessibility
of asp spawning grounds. From 2018 to 2020, we monitored asp egg abundance at a fluvial spawning
ground and used passive telemetry arrays to track common bream presence. Gut content analysis was
used to confirm predation of asp eggs by common bream at the site. Our findings show that high
water levels in 2018 and 2019, which slowed water flow, facilitated common bream access to the
spawning ground. In contrast, the significantly lower water levels in 2020 increased water flow rates
by two to three times, restricting common bream access. Statistical modelling revealed that river
habitat modifications intensify interspecific interactions among fish species that would otherwise have
minimal interactions in unaltered environments. These subtle yet significant shifts in trophic dynamics
within anthropogenically altered riverine landscapes may contribute to the ongoing decline of
rheophilic fish species.
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Juvenile pikeperch (Sander lucioperca) undergo several ontogenetic shifts, the timing of which
determines the survival of their first winter. The shift from planktivory to a more active piscivorous
phenotype involves moving from pelagic to demersal habitat with more stimuli and hence potential
brain functional reorganizations. During two consecutive years, we collected planktivores and
piscivores with different body sizes between the years, recording distinct stages relative to the shift,
and analyzed their whole-brain transcriptomes in an ecological context. We identified a distinct non-
overlapping group of transcription factors (TFs) significantly upregulated in each phenotype: TFs
upregulated in planktivores correspond to initial establishment of brain regions and overall
architecture., TFs upregulated in piscivores correspond to the refinement of neurons and the
formation of specific neuronal circuits. The planktivores independently of body size were characterized
by interconnected activity of two TFs, fosab and junba. Gene set enrichment revealed extracellular
matrix and collagen-related transcripts in piscivores from both years. A high activity of solute carrier
(Slc) transporters was identified in the smaller-bodied piscivores. The neurotranscriptomics results
reflected differences in body size and matched with ecological data and survival rates. The brain
regulome indicated that body size differences translate into the specific gene activity of juvenile
pikeperch.
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The participatory science approach helps to gather relevant ecological data with high coverage and
reduce time and costs to solve intriguing conservation issues. However, the precision and additional
value of using participatory science for monitoring freshwater fish species with similar appearances is
not well understood. In this study, we aimed to evaluate the effectiveness of participatory science in
distinguishing between critically endangered and invasive species within the genus Carassius, which
are relatively similar in appearance. Native crucian carp (Carassius carassius) has encountered a sharp
population decline in central Europe and is currently critically endangered in the Czech Republic,
prompting conservation measures. The participatory science project ‘Save the Crucian Carp' was
launched to map its distribution and to conserve and restore the population. We aimed to analyse the
effectiveness of this project which recorded the current and historical distribution of the crucian carp
and the invasive gibel carp (Carassius gibelio), which is largely behind this decline. A total of 953
volunteers contributed information on species distribution and occurrence details. These web data
were analysed to assess respondents’ species identification skills, opinions about the project, and the
impact of media outreach on volunteer participation. Field verification of occurrence tips revealed an
accuracy of 35% for crucian carp presence. A positive correlation was identified between respondents’
species identification quiz scores and the number of tips they provided. Respondents aged 31 to 50
showed greater enthusiasm for conservation efforts compared to other age groups. The increase in
volunteer participation driven by media outreach underscores the critical role of raising public
awareness about the freshwater biodiversity crisis to ensure conservation success through
participatory science. Data collected via participatory science demonstrated greater regularity and
coverage compared to the Nature Conservation Agency of the Czech Republic (NCA) data,
emphasizing the importance of collaboration with the public to provide a stronger foundation for
conservation decisions. Practical implication. This project demonstrates the potential of participatory
science for conserving other freshwater fish species on a global scale.
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Pikeperch (Sander Lucioperca) belongs to main predatory fish species in freshwater bodies throughout
Europe playing the key role by reducing planktivorous fish abundance. Two size classes of the young-
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of-the-year (YOY) pikeperch are known in Europe and North America. Our long-term fish survey
elucidates late-summer size distribution of YOY pikeperch in the Lipno Reservoir (Czechia) and
recognizes two distinct subcohorts: smaller pelagic planktivores heavily outnumber larger demersal
piscivores. To explore molecular mechanisms accompanying the switch from planktivory to piscivory,
we compared brain transcriptomes of both subcohorts and identified 148 differentially transcribed
genes. The pathway enrichment analyses identified the piscivorous phase to be associated with genes
involved in collagen and extracellular matrix generation with numerous Gene Ontology (GO), while the
planktivorous phase was associated with genes for non-muscle-myosins (NMM) with less GO terms.
Transcripts further upregulated in planktivores from the periphery of the NMM network were Pmchl,
Pomcl, and Pyyb, all involved also in appetite control and producing (an)orexigenic neuropeptides.
Noncoding RNAs were upregulated in transcriptomes of planktivores including three transcripts of
snoRNA U85. Thirty genes mostly functionally unrelated to those differentially transcribed were
alternatively spliced between the subcohorts. Our results indicate planktivores as potentially driven by
voracity to initiate the switch to piscivory, while piscivores undergo a dynamic brain development. We
propose a spatiotemporal spreading of juvenile development over a longer period and larger spatial
scales through developmental plasticity as an adaptation to exploiting all types of resources and
decreasing the intraspecific competition.
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ShinyltemAnalysis (SIA) is an R package and shiny application for an interactive presentation of
psychometric methods and analysis of multi-item measurements in psychology, education, and social
sciences in general. In this article, we present a new feature introduced in the recent version of the
package, called “SIA modules”, which allows researchers and practitioners to offer new analytical
methods for broader use via add-on extensions. SIA modules are designed to integrate with and build
upon the SIA interactive application, enabling them to leverage the existing infrastructure for tasks
such as data uploading and processing. They can access and further use a range of outputs from
various analyses, including models and datasets. Because SIA modules come in R packages (or extend
the existing ones), they may come bundled with their datasets, use object-oriented systems, or even
compiled code. We illustrate the concepts using sample modules from the newly introduced
SIAmodules package and other packages. After providing a general overview of building Shiny
applications, we describe how to develop the SIA add-on modules with the support of the new
SlAtools package. Finally, we discuss possibilities of future development and emphasize the
importance of freely available, interactive psychometric software for dissemination of methodological
innovations.
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R&D Projects: GATA CR(CZ) TK05020142

Institutional support: RV0:67985807

OECD category: Computer sciences, information science, bioinformathics (hardware development to
be 2.2, social aspect to be 5.8)

General Regression Neural Networks (GRNN) are simple yet powerful nonparametric models for
regression tasks. In this work, we investigate how GRNN can be adapted for time series forecasting by
incorporating temporal decay into the similarity easure, as well as how its performance can be
enhanced by combining it with convolutional encoders. We first introduce two novel time—decay GRNN
variants that penalize distant observations either by modifying the distance or directly scaling the
kernel. Second, we propose a new CNN

GRNN hybrid architecture that embeds lagged inputs through one-dimensional convolutional layers
with pooling, bottleneck, and unit-norm normalization, followed by a GRNN operating in the learned
embedding space. This architecture supports dilated convolutions, median—based initialization of the
GRNN bandwidth, and efficient training with anchor subsampling and leave-one-out masking. We
compare both proposed methods against baseline GRNN, linear regression, and shallow neural
networks on both public market data (equity and crypto) and proprietary energy consumption and
generation series. Across equities and commodity proxies, GRNN variants-especially the time-decay
GRNN-achieved the lowest MSEs on most series, consistently outperforming linear and shallow neural
baselines. On proprietary energy data, a compact ANN performed best, while the proposed CNN-
GRNN hybrid still surpassed classical baselines and added predictive value even with short training
windows.

Permanent Link: https://hdl.handle.net/11104/0376638

Preprint: https://zenodo.org/records/17444927

0646788 - Ul 2026 RIV AU eng C - Conference Paper (international conference)

Kozhemiachenko, D. - Sedlér, lgor

Complexity of Lukasiewicz Modal Probabilistic Logics.

Proceedings Twentieth Conference on Theoretical Aspects of Rationality and Knowledge (TARK
2025). Waterloo: Open Publishing Association, 2025 - (Bjorndahl, A.), s. 350-364. Electronic
Proceedings in Theoretical Computer Science, 437. ISSN 2075-2180.

[TARK 2025: Theoretical Aspects of Rationality and Knowledge /20./. Dusseldorf (DE), 14.07.2025-
16.07.2025]

R&D Projects: GA CR(CZ) GA22-16111S

Institutional support: RV0:67985807

Keywords : Complexity * tukasiewicz Logic * tukasiewicz Modal Probabilistic Logics

OECD category: Pure mathematics

Result website: https://doi.org/10.4204/EPTCS.437.28

DOIl: https://doi.org/10.4204/EPTCS.437.28

Modal probabilistic logics provide a framework for reasoning about probability in modal contexts,
involving notions such as knowledge, belief, time, and action. In this paper, we study a particular
family of these logics, extending the modal tukasiewicz many-valued logic. These logics are shown to
be capable of expressing nuanced probabilistic concepts, including upper and lower probabilities. Our
main contribution is a PSPACE-completeness result for two variants of the local consequence problem,
providing a precise computational characterisation.

Permanent Link: https://hdl.handle.net/11104/0376489

0648124 - Ul 2026 RIV CH eng C - Conference Paper (international conference)

Bilkova, Marta - Ferquson, Thomas Macaulay - Kozhemiachenko, D.

Tableaux for Epistemic Godel Logic.

PRIMA 2025: Principles and Practice of Multi-Agent Systems. Proceedings. Cham: Springer, 2025 -
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(Dima, C.; Ferrando, A.; Malvone, V.), s. 232-250. Lecture Notes in Computer Science, 16366. ISBN
978-3-032-13561-2. ISSN 0302-9743.

[PRIMA 2025: Principles and Practice of Multi-Agent Systems /26./. Modena (IT), 16.12.2025-
19.12.2025]

R&D Projects: GA CR(CZ) GF22-23022L

Institutional support: RV0:67985807

Keywords : Epistemic logic * Constraint tableaux * Godel logic * Involutive negation * Modal logic
OECD category: Computer sciences, information science, bioinformathics (hardware development to
be 2.2, social aspect to be 5.8)

Result website: https://doi.org/10.1007/978-3-032-13562-9_17

DOIl: https://doi.org/10.1007/978-3-032-13562-9_17

We propose a multi-agent epistemic logic capturing reasoning with degrees of plausibility that agents
can assign to a given statement with 1 interpreted as ‘entirely plausible for the agent’ and 0 as
‘completely implausible’ (i.e., the agent knows that the statement is false). We formalise such
reasoning in an expansion of Godel fuzzy logic with an involutive negation and multiple S5-like
modalities. As already Gddel single-modal logics are known to lack the finite model property w.r.t.
their standard [0, 1]-valued Kripke semantics, we provide an alternative semantics that allows for the
finite model property. For this semantics, we construct a strongly terminating tableaux calculus that
allows us to produce finite counter-models of non-valid formulas. We then use the tableaux to show
that the validity problem in our logic is PSpace-complete when there are two or more agents, and
coNP-complete for the single-agent case.

Permanent Link: https://hdl.handle.net/11104/0377491

0647195 - BC 2026 RIV BG eng C - Conference Paper (international conference)

Thomas, Kiran - Kalous, L. - Brabec, Marek - Smejkal, Marek - Smejkalova, Zuzana
Citizen science to complement professional data: towards conservation of declining native freshwater
fish, the crucian carp.

ARPHA Conference Abstracts. Vol. 8. -: ARPHA, 2025, ¢. ¢lanku e182270. E-ISSN 2603-3925.
[The Fish of Muddy Waters. Viden (AT), 23.10.2025-26.10.2025]

Institutional support: RV0:60077344 ; RVO:67985807

Keywords : Carassius * citizen science * nature conservation

OECD category: Biodiversity conservation

The contribution dealt with an active approach to collecting data from citizens on conservation of
crucian carp.

Permanent Link: https://hdl.handle.net/11104/0376815

0647116 - Ul 2027 eng C - Conference Paper (international conference)
Poiger, Wolfgang

Decidability of PDL with Program Costs (SUBMITTED AIML 2026).

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

Institutional support: RV0:67985807

Permanent Link: https://hdl.handle.net/11104/0376735

0647117 - Ul 2027 eng C - Conference Paper (international conference)
Poiger, Wolfgang - Jankovec, Filip

Pointed Modal Abelian Logic, Algebraically (SUBMITTED AIML 2026).
R&D Projects: GA MSMT(CZ) EH23_025/0008711

Institutional support: RV0:67985807

Permanent Link: https://hdl.handle.net/11104/0376736
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0647060 - FLU 2026 RIV cze U - Conference, Workshop Arrangement

NevsSimal, R. - Vy3Sohlid, J. - Huptych, M. - Klegr, Tereza - Petkovov4, L. - Hartman, David -
Balon, Jan - Zdrahal, Z.

Analyza a predikce studijni nelspésnosti na vysokych Skolach.

[Analysis and Prediction of Student Dropout in Higher Education.]

[Praha, 04.09.2025-04.09.2025, (W-CST 150)]

R&D Projects: GA TA CR(CZ) TQ01000538

Institutional support: RV0:67985955 ; RVO:67985807

Keywords : higher education * learning analytics * longitudinal educational data * student dropout
OECD category: Sociology; Computer sciences, information science, bioinformathics (hardware
development to be 2.2, social aspect to be 5.8) (UIVT-O)

Result website: https://msmt.gov.cz/vzdelavani/vysoke-skolstvi/dny-vzdelavaci-cinnosti-2025

V ramci workshopu byly prezentovany priibézné vysledky projektu na 4 Grovnich: Dotaznikova a
kvalitativni Setfeni na VSCHT v Praze a Unicorn University, Problematika evidence, istoty a zpracovani
dat ve studijnich informacnich systémech, Kvantitativni analyza dat o studijni netdspésnosti pomoci
metod strojového uceni, Aplikaéni potencidl vysledkd projektu na VSCHT Praha a longitudindlni sbér
dat o kvalité vzdélavani jako podplrny nastroj pro strategické Fizeni na vysokych Skolach.

The workshop presented the interim results of the project across four main areas: questionnaire and
gualitative research conducted at the University of Chemistry and Technology, Prague and Unicorn
University, issues related to the recording, quality, and processing of data in student information
systems, quantitative analysis of student dropout using machine learning methods, and the application
potential of the project’s findings at the University of Chemistry and Technology, Prague, including the
role of longitudinal data collection on the quality of education as a tool supporting strategic
management in higher education institutions.

Permanent Link: https://hdl.handle.net/11104/0376780

0647004 - Ul 2026 RIV cze U - Conference, Workshop Arrangement

Bluementrit, P. - Brabec, Marek - Hartman, David - Hlinka, Jaroslav - Petkovova, L. -
Svoboda, Jakub - Safr, K.

Odborny workshop Predikce variabilni baseline pomoci metod umélé inteligence.

[Specialized workshop Prediction of variable baseline using artificial intelligence methods.]

[Prague / Online, 29.09.2025-29.09.2025, (W-EUR 30/10)]

R&D Projects: GA TA CR(CZ) TK05020142

Institutional support: RVO:67985807

Keywords : workshop * predikce

OECD category: Computer sciences, information science, bioinformathics (hardware development to
be 2.2, social aspect to be 5.8)

V poslednim roce reSeni projektu byl usporadan odborny workshop, jehoz cilem bylo predstavit
dosazené vysledky projektu, praktické moznosti jejich vyuziti a diskutovat budouci smérovani
vyzkumu. Workshop se konal 29. kvétna 2025 v Praze 4 na adrese hlavniho feSitele a soucasné online
prostiednictvim platformy Zoom, aby se mohli aktivné zapojit Ucastnici z riiznych ¢asti Ceské republiky
a Slovenska. Na workshop se pfihlasilo cca 30 Gcastnikd, z toho 20 externich odbornikd z
energetického sektoru, ostatni byli zastupci fesitelskych organizaci. Externi Ucastnici reprezentovali
klicové subjekty Ceského a slovenského energetického trhu: EP Energy Trading, a.s., EPET, a.s., ECZR,
E.ON, Veolia SK, PRE, THMP, Stredoslovenska energetika, a.s., Prazska plynarenskd, a.s., Prazska
energetika, a.s. a SUAS Commodities s.r.o.

In the final year of the project, a professional workshop was organized with the aim of presenting the
achieved project results, practical possibilities for their application, and discussing the future direction
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of research. The workshop took place on May 29, 2025, in Prague 4 at the lead researcher's address
and simultaneously online via the Zoom platform to allow active participation from various parts of the
Czech Republic and Slovakia. Approximately 30 participants registered for the workshop, including 20
external experts from the energy sector, while the others were representatives of the participating
organizations. External participants represented key entities of the Czech and Slovak energy markets:
e EP Energy Trading, a.s., e EPET, a.s., ¢ ECZR, e E.ON, e Veolia SK, ¢ PRE, e THMP, e
Stredoslovenska energetika, a.s., e Prazska plynarenska, a.s., e Prazska energetika, a.s., and e SUAS
Commodities s.r.o.

Permanent Link: https://hdl.handle.net/11104/0376641

0647101 - Ul 2026 RIV CZ eng L4 - Software

Hladka, Adéla - Martinkov4, Patricia - Zvéra, K.

difNLR: DIF and DDF Detection by Non-Linear Regression Models, version 1.5.2-2.

Internal code: difNLR 1.5.2-2 ; 2025

Technical parameters: R software package

Economic parameters: Umoznuje zadavatellm znalostnich a psychologickych testli provadét
analyzu férovosti testd a jejich binarnich, ordinalnich a nominalnich polozek.

R&D Projects: GA CR(CZ) GA25-16951S

Institutional support: RV0:67985807

Keywords : difNLR * software

OECD category: Statistics and probability

Result website: https://cran.r-project.org/web/packages/difNLR/index.html

Detection of differential item functioning (DIF) among dichotomously scored items and differential
distractor functioning (DDF) among unscored items with non-linear regression procedures based on
generalized logistic regression models (Hladka & Martinkova, 2020, <doi:10.32614/RJ-2020-014>).
Permanent Link: https://hdl.handle.net/11104/0376722

0647003 - Ul 2026 RIV CZ eng L4 - Software

Huptych, M. - Zdréhal, Z. - Brabec, Marek - Hlinka, Jaroslav - Hartman, David - Petkovova,
L. - VySohlid, J. - NevSimal, R.

LearningDatalatentStructures.

Internal code: TQ01000538-V5 ; 2025

Technical parameters: Jazyk software - Python. Vybrané pozadované knihovny e pandas e scikit-
learn e pysubgroup e reportlab e plotly. Podporovany systém - Windows, Linux. Poznamka - Vstupni
data jsou ve formé excel.

Economic parameters: Vysledkem je moduldrni software tvoreny souborem algoritmd, které hledaji
v studijnich datech (vstupni testy, dotazniky, semestralni a zkouskova data) latentni struktury a vytvari
jejich popis. V rdmci software dochazi k profilaci jednotlivych typd pro tcely dalsiho zpracovani.
Nasledné je nad daty aplikovano shlukovani, pfiemz pro kazdy identifikovany shluk je automaticky
generovan popis jeho charakteristickych vlastnosti. Nad takto vytvorenymi shluky je umoznéna
extrakce pravidel, ktera dale zpresiuji identifikované datové struktury a prispivaji k ovéreni jejich
relevance. Tyto dvé Urovné strukturalni analyzy mohou byt nasledné provazany s definovanou tridou
(napf. uspésnost / nelispésnost studia). Tento postup umoznuje vyhodnocovat miru asociace
datovych struktur s danou tfidou. Analyza mize byt dale rozsifena o druhou vrstvu pravidel, ktera
zachovavaji kontext struktur, avsak jsou jiz vazana na zvolenou tfidu. LICENCE: The Creative
Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0).

R&D Projects: GA TA CR(CZ) TQ01000538

Institutional support: RV0:67985807
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Keywords : learning analytics * higher education * statistics * predictive modeling * sociological
analysis * educational processes * student drop-out

OECD category: Computer sciences, information science, bioinformathics (hardware development to
be 2.2, social aspect to be 5.8)

Result website: https://studentsupport.ciirc.cvut.cz/wp-content/uploads/2026/01/1dls.zip

Vysledkem je modularni software tvoreny souborem algoritm(, které hledaji v studijnich datech
(vstupni testy, dotazniky, semestralni a zkouskova data) latentni struktury a vytvafi jejich popis. V
ramci software dochazi k profilaci jednotlivych typl pro ucely dalsiho zpracovani. Nasledné je nad daty
aplikovano shlukovani, pficemz pro kazdy identifikovany shluk je automaticky generovan popis jeho
charakteristickych vlastnosti. Nad takto vytvorenymi shluky je umoznéna extrakce pravidel, ktera dale
zpresnuji identifikované datové struktury a prispivaji k ovéreni jejich relevance. Tyto dvé urovné
strukturalni analyzy mohou byt nasledné provazany s definovanou tfidou (napr. Uspésnost /
neuspésnost studia). Tento postup umoziiuje vyhodnocovat miru asociace datovych struktur s danou
tfidou. Analyza mize byt dale rozSifena o druhou vrstvu pravidel, kterd zachovavaji kontext struktur,
avsak jsou jiz vazana na zvolenou tfidu. Timto zplsobem dochazi k rozsifeni interpretacniho ramce
analyzy. Soucasti softwarového balicku je rovnéz funkcionalita umoznujici propojeni vice datasetl ve
formé prechodl jednotlivcl. Tyto prechody mohou byt prezentovany prostifednictvim Sankeyova
diagramu nebo formou souhrnného reportu pravidel definovanych nad jednotlivymi shluky (uzly) a
pravidel spoleCnych pro prechody mezi nimi (hrany).

Permanent Link: https://hdl.handle.net/11104/0376639

0646930 - Ul 2026 RIV CZ eng L4 - Software

Bluementrit, P. - Brabec, Marek - Hartman, D. - Hlinka, Jaroslav - Petkovov4, L. - Svoboda
Jakub - Safr, K.

SW-Neural networks realtime forecasting.

Internal code: TK05020142-V1 ; 2025

Technical parameters: Z hlediska softwarového se jedna o knihovnu pracujici na principu software-
oriented-architecture (SOA), ktery Ize jednoduSe pomoci instalatoru nasadit na server a provozovat
zasilanim HTTP pozadavk{ na odpovidajici adresu. Knihovna ovsem obsahuje i grafické prostredi,
které Ize vyuzit na vyzkouSeni funkci knihovny v jednoduchém rezimu na testovacich datech pred
readlnym provozem. Jazyk software: Python. Vybrané pozadované knihovny: pandas, tensorflow,
sktime, scikit-learn, flask.

Economic parameters: Modularni software pro predikce energetickych veli¢in, primarné spotreby a
vyroby vyuzivajici metod umélé inteligence a strojového uceni. Tento software v sobé ma
zakomponovany otestované modely vcetné nové navrzenych a implementovanych architektur (v ramci
modulu GRNN) spolu s ovérenymi parametrizacemi pripravenymi pro predikce energetickych velicin s
omezenym Casovym horizontem, které Ize dale prizplisobovat konkrétni situaci. Software byl také
navrzen s cilem maximalni vypomoci s analytikou a obsahuje tak moduly pro automatické anotace
anonymnich dat spolu s navrhy vhodnych predzpracovani.

R&D Projects: GA TA CR(CZ) TK05020142

Institutional support: RVO:67985807

Keywords : prediction * GRNN * energy consumption * artificial intelligence * ANN * neural
networks * RNN * ensemble methods * Prophet * LightGBM * energy production

OECD category: Computer sciences, information science, bioinformathics (hardware development to
be 2.2, social aspect to be 5.8)

Modular software for predicting energy variables, primarily consumption and production, using
artificial intelligence and machine learning methods. This software incorporates tested models,
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including newly designed and implemented architectures (within the GRNN module), together with
verified parameterizations prepared for predicting energy variables with a limited time horizon, which
can be further adapted to specific situations. The software was also designed with the aim of
providing maximum assistance with analytics and thus includes modules for automatic annotation of
anonymous data along with suggestions for appropriate preprocessing. From a software perspective,
it is a library working on the principle of software-oriented architecture (SOA), which can be easily
deployed on a server using an installer and operated by sending HTTP requests to the corresponding
address. However, the library also includes a graphical environment that can be used to test the
library's functions in a simple mode on test data before actual operation.

Permanent Link: https://hdl.handle.net/11104/0376575

0647001 - Ul 2026 RIV CZ cze V - Research Report

Bluementrit, P. - Brabec, Marek - Hartman, D. - Hlinka, Jaroslav - Petkovova4, L. - Svoboda
Jakub - Safr, K.

Dokumentace predikcniho modelu.

[Documentation of prediction model.]

Prague: Unicorn Solution, Unicorn Vysoka skola, Ustav informatiky AV CR, 2025. 125 s. TK05020142-
V2.

R&D Projects: GATA CR(CZ) TK05020142

Institutional support: RV0:67985807

Keywords : dokumentace * software

OECD category: Computer sciences, information science, bioinformathics (hardware development to
be 2.2, social aspect to be 5.8)

Result website: https://lancelotenergy.com/cs/tacr-research-TK05020142

Vystup v podobé Dokumentace slouzi jako dopliikovy dokument k modularni knihovné (TK05020142-
V1 SW-Neural networks realtime forecasting). Knihovna je urCena k predikci energetickych velicin,
predevsim spotreby a vyroby, s vyuzitim metod umélé inteligence a strojového uceni. Dokumentace
podrobné popisuje: ¢ vymezeni studované ulohy z hlediska aplikacniho vyuziti,  specifické parametry
ulohy s ohledem na pozadavky praxe a jejich vliv na vybér vhodnych predikénich modeld, ¢ metodické
navody pro instalaci, konfiguraci a praci s knihovnou, e selekci predikénich metod a jejich statistickou
validaci a srovnani s ohledem na efektivitu feSeni energetickych predikénich tloh. Dokumentace
rovnéz zahrnuje pokyny pro rlizné typy uzivateld — koncového uzivatele knihovny, vyvojare
rozsirujiciho jeji funkcionalitu a analytika zabyvajiciho se ndvrhem novych modeld. Planovana
implementace je uvedena v Implementacnim planu.

The output in the form of Documentation serves as a supplementary document to the modular library
(TK05020142-V1 SW-Neural networks realtime forecasting). The library is designed for the prediction
of energy variables, primarily consumption and production, utilizing artificial intelligence and machine
learning methods. The documentation describes in detail: o the definition of the studied task in terms
of application use, e specific task parameters with regard to practical requirements and their influence
on the selection of suitable prediction models, e methodological instructions for installation,
configuration, and operation of the library, and e the selection of prediction methods, their statistical
validation, and comparison with respect to the efficiency of solving energy prediction tasks. The
documentation also includes instructions for various types of users—the end user of the library, the
developer extending its functionality, and the analyst focusing on the design of new models—while the
planned implementation is detailed in the Implementation Plan.

Permanent Link: https://hdl.handle.net/11104/0376636
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Pripadova studie Unicorn Viysoka skola.

[Unicorn University Case Study.]
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Result website: https://studentsupport.ciirc.cvut.cz/wp-content/uploads/2026/02/Pripadova-studie-
UUN_final-AGREG.pdf

Pripadova studie Unicorn Vysoké skoly se zabyva charakterizaci studijni netspésnosti z komplexniho
pohledu studijniho vykonu, temporalniho vyvoje pristupu ke studiu, studijnich navykd, ale také hlavné
ze socio-psychologického pohledu. Studie zkousi rfizné doporucené postupy zkoumané v projektu
TQO01000538 na datech z Unicorn Vysoké Skoly, ktera patti do segmentu mensich vysokych Skol
zamérenych na technické vzdélani. Komplexni rozbor studijni netispésnosti v€etné pohledu socio-
psychologického podaného v této studii poskytuje cenny nastroj k mozné implementaci intervenci
sniZujici toto riziko se zachovanim vysoké kvality studia poZzadované na vysokych Skolach. Hlavni
zjisténi celého projektu a aplikovatelnost metod jsou shrnuty v agregované verzi vystupu.

The Unicorn University case study deals with the characterization of academic failure from a
comprehensive perspective of academic performance, temporal development of approach to study,
study habits, but also mainly from a socio-psychological perspective. The study tests various
recommended procedures examined in project TQ01000538 on data from Unicorn University, which
belongs to the segment of smaller universities focused on technical education. The comprehensive
analysis of academic failure, including the socio-psychological perspective presented in this study,
provides a valuable tool for the possible implementation of interventions to reduce this risk while
maintaining the high quality of study required at universities. The main findings of the entire project
and the applicability of the methods are summarized in the aggregated version of the output.
Permanent Link: https://hdl.handle.net/11104/0376576
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Analyza, predikce a intervence studijni nedspésnosti na vysokych Skolach. Doporucené postupy.
[Analysis, Prediction and Intervention in Student Dropout in Higher Education. Recommended
Practices.]
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Cilem dokumentu je poskytnout vysokym Skoldm prakticky vyuZitelna doporuceni pro analyzu, predikci
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a prevenci studijni netspésnosti, vychazejici z interdisciplinarniho vyzkumu a kombinace
kvantitativnich, kvalitativnich a datové-analytickych pristupd. Doporucené postupy jsou urceny
zejména aktérlim zapojenym do fizeni studijnich zalezitosti, podpory studentd a tvorby
institucionalnich opatfeni na vysokych Skolach. Dokument si neklade za cil nabidnout univerzalni
navod ¢i jediné spravné reseni, ale usiluje o podporu reflexivniho a kontextové citlivého pristupu, ktery
Ize smysluplné prizplsobit specifickym podminkam jednotlivych instituci. Pfedstavené postupy
vychazeji z empirickych zjisténi projektu, pripadovych studii a z kritické reflexe moznosti i limitC
jednotlivych analytickych nastrojt. Dliraz je kladen na propojeni datovych analyz se socialnim
kontextem studia, tedy s porozuménim tomu, jak studenti své studium proZivaji a jak reaguji na
institucionalni opatteni.

The aim of this document is to provide higher education institutions with practically applicable
recommendations for the analysis, prediction, and prevention of student dropout, drawing on
interdisciplinary research and a combination of quantitative, qualitative, and data-analytical
approaches. The recommended practices are intended primarily for stakeholders involved in the
management of academic affairs, student support, and the development of institutional measures in
higher education institutions. The document does not aim to offer a universal guide or a single correct
solution, rather, it seeks to support a reflective and context-sensitive approach that can be
meaningfully adapted to the specific conditions of individual institutions. The proposed practices are
based on the project’s empirical findings, case studies, and a critical reflection on the possibilities and
limitations of different analytical tools. Particular emphasis is placed on linking data analysis with the
social context of studying, that is, with an understanding of how students experience their studies and
how they respond to institutional measures.

Permanent Link: https://hdl.handle.net/11104/0376781
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[Survey Templates for Participating Universities.]
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Vystupem je ZIP archiv obsahujici PDF soubory se vzorovymi Sablonami dotaznikli a scénart
rozhovor(. Jednotlivé Sablony slouzi jako inspiracni a metodicka podpora pfi pfipravé vlastnich
nastrojl sbéru dat a jsou urceny k pfimému nahlédnuti a pfipadné Upravé podle konkrétnich potreb
uzivatell. Vystup ma statickou podobu bez interaktivnich funkci a je koncipovan jako prakticky
referenCni materidl pro vyzkumné, evaluacni nebo analytické tcely.

The output consists of a ZIP archive containing PDF files with template questionnaires and interview
guides. The individual templates serve as an inspirational and methodological resource for the
preparation of data collection instruments and are intended for direct reference and possible
adaptation according to the specific needs of users. The output has a static format without interactive
features and is designed as a practical reference material for research, evaluation, or analytical
purposes.

Permanent Link: https://hdl.handle.net/11104/0376818

14


https://hdl.handle.net/11104/0376781
https://asep-analytika.lib.cas.cz/en/choose-institute/flu-f/author/#0477238
https://asep-analytika.lib.cas.cz/en/choose-institute/uivt-o/author/#0255023
https://asep.lib.cas.cz/arl-cav/en/gwext/?url=https%3A//studentsupport.ciirc.cvut.cz/tacr_2023_vysledky_projektu/&type=extlink
https://hdl.handle.net/11104/0376818

0647005 - Ul 2026 RIV Sl eng A - Abstract

Brabec, Marek

Semiparametric modeling of educational performance characteristics.

International Conference APPLIED STATISTICS 2024 Program and Abstracts. Ljubljana: Statistical
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[Applied Statistics 2025 /21./. 21.09.2025-23.09.2025, Koper]
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Result website:
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ZAKLADNI UDAJE: International Conference APPLIED STATISTICS 2024 Program and Abstracts.
Ljubljana: Statistical Society of Slovenia, 2024 - (Kastrin, A., Lusa, L.). ISBN 978-961-94283-4-4.
[Applied Statistics 2025 /21./. 21.09.2025-23.09.2025, Koper]. ABSTRAKT: We will describe a flexible
semiparametric approach to sequential modeling educational performance of individual students
during exam period. In particular, we use complexity penalized splines motivated from expert
considerations. The course of a student performance for several mathematically-oriented subjects is
modelled via conditional probability decomposition following the ordering given by prerequisites
utilizing both the information about the past performance and background individual-specific but time-
invariant variables. We show two possible strategies to model identification based on frequentist and
Bayesian paradigms. The modular nature of the model allows not only to construct predictions but
also to get formalized insights into how the student performance gap propagates. Then we illustrate
their performance on real data obtained from a current TACR (Technological Agency of the Czech
Republic) project focused on development of an online dynamic system for student support.
Permanent Link: https://hdl.handle.net/11104/0376642
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