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Predslov

Milé kolegyne a kolegovia,

konferencia Kognicia a umely Zivot sa te${ uzZ svojmu 23. vyroc¢iu. Jej hlavnou
misiou je rozvoj interdisciplinarnej kognitivnej vedy. Po dvoch rokoch sa kona opaf na
Slovensku v malebnom prostredi kiipelného mesta Piesfany. Tento rok prinasa okrem
novej lokality aj posun k internacionalizécii konferencie, ktord podla nasho prieskumu
uvitala véacsina komunity. Od tradi¢nych rokovacich jazykov konferencie, ktorymi bola
Cestina a slovencina sme sa posunuli k zavedeniu anglictiny ako hlavného rokovacieho
jazyka. Osobitne v nasej komunite vitame zahrani¢né Gcastni¢ky a dcastnikov.

Dakujeme Vam za zaujimavé prispevky, vdaka ktorym sme opif mohli zostavif
pestry program. Difame, Ze v publikovanych dlhych i kritkych prispevkoch v elek-
tronickom zborniku ndjdete podnetné informécie pre dalSie skiimanie v oblastiach
Vasho zaujmu. Klasickym obohatenim programu st tri pozvané odborné prednasky, z
rdznych oblasti stvisiacich s kognitivnou vedou. Jan Bakos (LF UK, Bratislava) nds
uvedie do sveta neurovedy a porozprava o tdlohe oxytocinu v suvislosti s autizmom.
Karla Stépanova (CIIRK CVUT, Praha) predstavi novinky v oblasti robotickych sys-
témov a ich vyuZitia pri rieSen{ tloh na zdklade demonstracie ¢lovekom. Napokon,
Juraj Hvorecky (FU AV CR, Praha) sa bude zaoberaf filozofickou otdzkou, & by mohla
sti¢asnd generativna umeld inteligencia mat vedomie.

Na KUZ 2025 budt prezentované pestré témy prispevkov, ktoré presli recenznym
konanim, a to vdaka ochote 22 oslovenych recenzentiek a recenzentov, za ¢o im srdecne
dakujeme. Opif sme pripravili aj posterovi sekciu, ktord umoziuje dlhSie interakcie
autorov so zdujemcami. Za vSetkymi organiza¢nymi krokmi je aktivita konkrétnych
Tudi. Velké podakovanie patri ¢lenom Centra pre kognitivnu vedu na Fakulte matem-
atiky, fyziky a informatiky Univerzity Komenského v Bratislave. Osobitne oceiiujeme
pomoc Branislava Ziga, Miroslava Cibulu a Tamary Bilej pri zostavovani zbornika.

Konferencia KUZ 2025 bola podporend Kultirnou a edukaénou agentiirou MSV-
VaS SR (KEGA 022UK-4/2023), ako aj Slovenskou spolo¢nosfou pre kognitivnu vedu.
Velmi si cenime sponzorsky prispevok projektu Strategie AV21 od AV CR ziskany
s podporou Juraja Hvoreckého, vdaka ktorému sme mohli zniZif vloZné a poskytniif
Studentské granty. Dakujeme aj za sponzorski podporu firme Gratex International,
spol. s r.o.

Uzite si krasne a inpirujice chvile po¢as KUZ / CAL 2025 v priatelskej atmosfére a
kontexte podnetnych debat.

Igor Farkas, Martin Taka¢, Kristina Malinovska
Centrum pre kognitivnu vedu, FMFI UK



Foreword

Dear colleagues,

the Cognition and Artificial Life conference is now enjoying its 23rd anniversary. Its
main mission is to advance interdisciplinary cognitive science. After two years, it takes
place again in Slovakia in the picturesque surroundings of the spa town of Piestany.
In addition to the new location, this year brings a shift towards internationalization
of the conference, which according to our survey was welcomed by the majority
of the community. We have moved from the traditional conference languages of
Czech and Slovak to English. We especially welcome international participants in our
community.

Thank you for your interesting contributions, which once again enabled us to
put together a varied program. We hope that in the papers published in the electronic
proceedings, you will find stimulating information for further research in your areas of
interest. A classic enrichment of the program are three invited lectures, from different
fields related to cognitive science. Jan Bako§ (LF UK, Bratislava) will take us to the
world of neuroscience and talk about the role of oxytocin in relation to autism. Karla
St&panova (CIIRC CTU, Prague) will present innovations in the field of robotics and
their use in defining and solving tasks based on human demonstration. Finally, Juraj
Hvorecky (FU AV CR, Prague) will address the philosophical question of whether
current generative artificial intelligence could have consciousness.

At CAL 2025 will host presentations of diversity of peer-reviewed papers, thanks
to the willingness of the 22 reviewers, for which we thank them warmly. Once again,
we have also prepared a poster section to allow for longer interactions between authors
and interested parties. Behind all organizational steps is the activity of specific people.
Many thanks to the members of the Centre for Cognitive Science, FMPI UK, Bratislava.
We especially acknowledge the help of Branislav Zigo, Miroslav Cibula and Tamara
Bila in compiling the proceedings.

The KUZ 2025 conference was supported by the Cultural and Educational Agency
of the Ministry of MSVVaS SR (KEGA 022UK-4/20230, as well as by the Slovak
Society for Cognitive Science. We greatly appreciate the sponsorship of the AV21
Strategy project from the CAS enabled by Juraj Hvorecky, which allowed us to reduce
the insertion fee and provide student grants. We also thank Gratex International, spol.
s r.o. for their sponsorship support.

Enjoy beautiful and inspiring moments during KUZ / CAL 2025 in a friendly atmo-
sphere and in the context of stimulating debates.

Igor Farka$, Martin Tak4¢, Kristina Malinovska
Centrum pre kognitivnu vedu, FMFI UK



Pozvani recnici / Invited speakers

Mgr. Karla Stépanova, PhD.

Karla Sté€panova je vyskumnd pracovnicka CIIRC CTU a
vedica skupiny robotického vnimania. Jej vyskum sa zameri-
ava na vyvoj systémov riadenych umelou inteligenciou, ktoré
umoziiuji robotom udif sa z ludskych pokynov a demonstricii.
Zaujima sa najmi o to, ako mdZu roboty porozumief fudskym
zédmerom a kontextu integraciou udajov z viacerych modalit
pomocou pravdepodobnostnych modelov a multimodélnych
neurénovych sieti. Skupinu pre robotické vnimanie vedie od
roku 2024. V roku 2017 ziskala doktorat v odbore Umeld inteligencia a biokybernetika
na Elektrotechnickej fakulte CVUT v Prahe a v roku 2010 magistersky titul v odbore
Fyzika kondenzovanych ldtok na Matematicko-fyzikédlnej fakulte Univerzity Karlove;.

Karla Sté€panovi is a researcher at the CIIRC CTU and the head of the Robotic
Perception Group. Her research focuses on developing Al-driven systems that enable
robots to learn from human instructions and demonstrations. She is particularly
interested in how robots can understand human intent and context by integrating data
from multiple modalities using probabilistic models and multimodal neural networks.
She has led the Robotic Perception Group since 2024. She earned her Ph.D. in
Artificial Intelligence and Biocybernetics from the Faculty of Electrical Engineering
at CTU in Prague in 2017 and a Master’s degree in Condensed Matter Physics from
the Faculty of Mathematics and Physics at Charles University in 2010.

S prednaskou: Specifikdcia tiloh riadenych Elovekom pre flexibilnii robotiku

KedZe robotika sa nadalej rozsiruje do dynamickej a malosériovej vyroby, potreba
intuitivnej a flexibilnej Specifikdcie dloh je Coraz dbleZitejsia. Tato predniska pred-
stavuje novy pristup k prirodzenej Specifikdcii dloh, ktory umoZiuje rychle defino-
vanie a nasadenie dloh bez zifaZe rozsiahleho programovania. Integraciou Iudskych
demonstrécii, jazyka a gest vytvarame pristupnejsie a prispdsobivejsie spdsoby defino-
vania parametrov a obmedzeni Gloh. Okrem toho skiimame robustné metédy reprezen-
tacie dloh, ktoré Struktuiruji tieto Specifikdcie na jednoduchy prenos medzi r6znymi
robotickymi nastaveniami a umoZiiuju plynuld transforméciu na vykonatelné plany
robota. Tento pristup tieZ zvySuje adaptabilitu na nové prostredia a predstavuje vyz-
namny krok smerom k flexibilnej$im robotickym systémom zameranym na ¢loveka -
pribliZuje nds k skutocne prirodzenej kolaborativnej automatizicii.



With talk: Human-Guided Task Specification for Flexible Robotics

As robotics continues to expand into dynamic and small-batch production settings, the
need for intuitive and flexible task specification is becoming increasingly important.
This talk presents a novel approach to natural task specification, enabling rapid task
definition and deployment without the burden of extensive programming. By integrat-
ing human demonstrations, language, and gestures, we create more accessible and
adaptable ways to define task parameters and constraints. Additionally, we explore
robust task representation methods that structure these specifications for easy transfer
across different robotic setups and enable fluent transformation into executable robot
plans. This approach also enhances adaptability to new environments and represents
a significant step toward more human-centric, flexible robotic systems—bringing us
closer to truly natural collaborative automation.

doc. Mgr. Juraj Hvorecky PhD.

Juraj Hvorecky vedie Oddelenie aplikovane filosofie a etiky na
Filosofickom tistave AV CR. Zaujimaji ho filozofické a etické
otazky Al a socidlnej robotiky, ale stdle neopustil ani doménu
kognitivnej vedy, najmé debaty o hranici a povahe vedomych
stavov. Je presvedéeny, Ze neexistuje ni¢ praktickejSieho nez
filozofia.

Juraj Hvorecky is the head of the Department of Applied
Philosophy and Ethics at the Philosophical Institute of the
CAS. He is interested in philosophical and ethical issues of Al and social robotics, but
he has not left the domain of cognitive science, especially the debate on the boundary
and nature of conscious states. He is convinced that there is nothing more practical
than philosophy.

S prednaskou: Umeld inteligencia a nevedomie

Pokroky v oblasti generativnej umelej inteligencie (GenAl) znovu rozpridili diskusie
0 moznostiach umelého systému mat vedomie. N4S prispevok obrati optiku sicasnych
nazorov na tdto problematiku. Za¢neme genézou sucasnych debat o vedomi v siefach
GenAl a zdkladnymi argumentmi na jeho obhajobu. Potom predstavime protiargu-
menty a naznac¢ime dovody naSich sympatif k nim. V zdverecnej Casti predstavime
novy pristup, ktory odmieta pripisovanie vedomia systémom GenAl, napriek tomu ich
povazuje za zaujimavy model nevedomia. UkdZeme, ako multimodélne experimenty
s tymito systémami podporuji myslienku analégie so spracovanim nevedomia u Iudi,
a poukdZeme aj na etické a socidlne dosledky, ktoré z takejto analdgie vyplyvaja.



With talk: Artificial Intelligence and the Unconscious

Advances in generative artificial intelligence (GenAl) reignited debates on possibilities
of artificial system to possess consciousness. Our contribution will reverse the optics
of current views on the issue. We will start with the genesis of current debates on
consciousness in GenAl networks and foundational arguments in its defense. Then we
introduce the counterarguments and indicate reasons behind our sympathies with them.
In the concluding part we will introduce a novel approach that reject the ascription
of consciousness to GenAl systems yet considers them an interesting model of the
unconscious. We will demonstrate how multimodal experiments with these systems
support the idea of analogy with unconscious processing in humans and will also
point out ethical and social consequences that follow from such analogy.

doc. RNDr. Jan Bakos, PhD.

doc. RNDr. Jan Bakos, PhD. p6sobi ako vysokoskolsky
pedagdg na Lekdrskej fakulte, UK a vedie Oddelenie Neu-
rovied, Biomedicinskeho centra, SAV, v.v.i. Odborne sa venuje
neuroveddm, neurovyvinu a neuroendokrinolégii. Najvyz-
namnejSie vedecké vysledky predstavuji objasnenie vplyvov
oxytocinu na tvar a rast neurénov v jednotlivych oblastiach
mozgu v modeloch autizmu.

doc. RNDr. Jan Bakos, PhD. works as a university lecturer

at the Faculty of Medicine, Charles University and heads the Department of Neu-
rosciences, Biomedical Centre, SAS, v.v.i. He is a specialist in neurosciences, neu-
rodevelopment and neuroendocrinology. The most important scientific results are the
elucidation of the effects of oxytocin on the shape and growth of neurons in different
brain regions in models of autism.

S prednaskou: Oxytocin vo vyvine mozgu a autizme

Oxytocin je zndmy neuropeptidovy hormén, ktory sa okrem reguldcie reprodukénych
funkcif (pdrod, laktdcia) podiela v mozgu na ovplyviiovani socidlneho spravania.
Oxytocin sa v mozgu vyluc€uje pri kontakte matky a potomka, pri pohlade do oci a
pri mnohych inych socidlnych interakcidch. Poruchy v tvorbe a sekrécii oxytocinu v
konkrétnych oblastiach mozgu, alebo abnormality v signaliza¢nych kaskddach oxy-
tocinového receptora moéZu prispievaf k etiol6gii neurovyvinovych ochoreni véitane
portch autistického spektra. Najmé v skorych $tadidch vyvinu mozgu, zmeny hladin
oxytocinu ovplyviiuji pocet neurénov, ich tvar, rast aj synaptogenézu, ¢o sa moze
funkéne prejavovat zvySenou alebo zniZenou aktivitou nervovych okruhov potrebnych



pre rozozndvanie a interpretaciu socidlne relevantnych podnetov (Erty a vyraz tvare,
ton hlasu, socidlny kontext). V naSich Stddidch systematicky Studujeme molekuldrne
a bunkové zmeny nervového tkaniva v podmienkach manipuldcie oxytocinového
systému a v kontexte animdlnych modelov vykazujicich autistické priznaky.

With talk: Oxytocin in brain development and autism

Oxytocin is a well-known neuropeptide hormone that, in addition to regulating repro-
ductive functions (childbirth, lactation), is involved in the brain in influencing social
behaviour. Oxytocin is secreted in the brain during mother-offspring contact, eye con-
tact and many other social interactions. Disturbances in the production and secretion
of oxytocin in specific brain regions, or abnormalities in oxytocin receptor signaling
cascades, may contribute to the etiology of neurodevelopmental disorders, including
autism spectrum disorders. Particularly in the early stages of brain development,
changes in oxytocin levels affect neuron number, shape, growth and synaptogenesis,
which may be functionally manifested by increased or decreased activity of neural
circuits necessary for the recognition and interpretation of socially relevant stimuli
(facial features and expression, tone of voice, social context). In our studies, we sys-
tematically study molecular and cellular changes in neural tissue under conditions of
oxytocin system manipulation and in the context of animal models exhibiting autistic
symptoms.



Program
Streda / Wednesday 21.5. 2025

12:30
14:00

14:30

14:40
14:40

15:00

15:20

15:40

16:00

16:00
16:40

17:00

17:20
18:00

19:30

Registrdcia, obed / Registration, lunch

Ubytovanie / Check-in
Otvorenie konferencie / Conference opening

BLOK 1 - Moderator: Michal Vavrecka

Igor Farkas, Michal Vavrecka: Budi multimodalne velké jazykové
modely niekedy rozumief svetu?

Branislav Zigo: Scene Perception and Narrative Understanding by
Multimodal Large Language Models

Oleksand Lytvyn: Human-Al Interaction in Language Acquisition:
Evaluating LLLM as a Language Partner

Prestavka s obcerstvenim / Coffee break
BLOK 2 - Moderator: Igor Farkas

Jan Bakos: Oxytocin in Brain Development and Autism

Alexandra Dyalee: Diagnosis of Asperger Syndrome in Socially
High-Functioning Individuals

Veronika Rocinova: Pozornost a emoc¢ni zpracovani informaci u
depresivni symptomatiky a suiciddlnich tendenci: eye-trackingova
pilotn{ studie

Milica Kis: Computational models of mental health disorders

Vecera / Dinner

POSTEROVA SEKCIA / POSTER SESSION



Stvrtok / Thursday 22.5. 2025

7:30

9:00

9:00

9:40
10:00

10:20

10:40

11:00

11:00

11:20

11:40

12:00

12:20

13:00

Rariajky / Breakfast
BLOK 3 - Moderator: Kristina Malinovska

Karla Stépanova: Human-Guided Task Specification for Flexible
Robotics

Andrej Liaény: How to See Anything

Radovan Gregor, Igor Farkas, Kristina Malinovska: Prediction of
Observed Motor Trajectories in a Simulated Environment

Laxmi R. Iyer, Lukas GajdoSech, Branislav Zigo: Towards Spatial
Memory of a Humanoid Robot

Prestavka s obcerstvenim / Coffee break

BLOK 4 - Moderator: Andrej Luc¢ny

Simon Dratva, Michal Prochazka, Radoslav Skoviera, Gabriela Se-
jnova, Michal Vavrecka: Rizeni humanoidniho robota Tiago b&hem
manipulacnich tloh na zdkladé instrukci a gest uZivatele

Anna Kariké6-Toth, Igor Farkas: Adaptation of the Cognitive and
Affective Trust in Human—Robot Interaction Questionnaire to Slovak

Miroslav Cibula, Kristina Malinovska, Igor Farkas: Hyperparame-
ter space analysis via interpretable meta-modeling

Kristina Malinovska, Johanka Jakubove: Homeostatic learning for
classical artificial neural networks

Tamara Bila, Igor Farkas: In Search of Meaning: Unveiling Inter-
pretable Concepts in Neural Representation

Obed, obednajsia prestavka / Lunch, break



14:30

14:50

15:10

15:30

15:50

16:10

16:30
16:50
19:30

BLOK 5 - Moderator: Branislav Zigo

Gabriela Andrejkova, Norbert Kopco: Distance localization of
nearby sound sources in reverberant rooms

Richard Dinga, Marijn van Wingerden: Propagating uncertainity in
normative models of psychometric networks and fMRI data

Cenék Sasinka, Zdendk Stachon, Jiri Cenék, Alzbéta Sasinkova:
The Impact of Visualizations on Information Processing Efficiency:
Multivariate Visualization Methods

Petr Rapant, Marek Mensik, Adam Albert: GeoAl a tvorba kogni-
tivni mapy
Holubec Frantisek, Ondiej Kvarda, Oliver Pacut, Radim Holub,
Martin Sivy, Zdenék Stachoii, Cenék Sasinka, AlZbéta Sasinkova:
The Potential of the eDIVE+ Platform in Experimental Research in
Psychology

Ivan Murin, Kestutis Zaleckis, Ausra Mlinkauskiené, Ingrida Povi-
laitiené, Marius Ivaskevicius, Jaroslav Hanko: Tourists vs. Inhabi-
tants. The Cognitive Frames Modeling as an Approach to Analyze a
Place Transformation from Attractors and Selectionist Theory

Prestavka s obcerstvenim / Coffee break
Volny program / Free program
Raut (do 24:00)



Piatok / Friday 23.5. 2025

7:30

9:30
9:30

10:00
10:40
11:00

11:20
11:20

11:40

12:00

12:20
12:30

Rariajky / Breakfast

Prosim odubytujte sa z izieb do 10:00! / Please check out from the
hotel by 10 am!

BLOK 6 - Moderator: Martin Takac

Jiri Wiedermann, Jan van Leeuwen: O mimolidském védomi

Juraj Hvorecky: Artificial intelligence and the Unconscious
Silvia Tomaskova: Vyzva iluzionizmu

Prestavka s obcerstvenim / Coffee break

BLOK 7 - Moderator: Juraj Hvorecky

Jan Koubek: Koncep¢ni pojeti umélého Zivota jakoZto univerzalniho
celuldrniho automatu

Martin Takac¢: Asistivna umeld inteligencia a Tudské hodnoty au-
tondmie, usilia a rozmanitosti

AleS Svoboda: MoZnosti rozvinuti uméleckého tvaru genetickym
algoritmem

Ukoncenie konferencie / Conference closing
Obed / Lunch



Posterova sekcia / Poster session

Filip Kyslik, Oto Janousek, David Lacko, Benjamin Verner, Martin Ondriij, Petr
Kvéton: Herni vykon a tnava: Soubézny zdznam hernich a fyziologickych dat v
redlném Case

Peter Loksa, Norbert Kopco: A Unified Model of the Reference Frame of the
Ventriloquism Aftereffect Considering Auditory Saccade Adaptation

Drahomir Michalko: Assessing the ability to resolve linguistic-conceptual conflict

Yeganeh Modaresnia, Udbhav Singhal, René Sebeiia, Norbert Kop&o: Automatic
Attentional Cueing in Auditory Spatial Discrimination

Celina Mueller, Sebastian Wolff: Exploring the Impact of Math-Iconic Gestures in
a Virtual Reality Robotic Tutor

Kalina Maria Piskorska, Martin Takac¢: Multi-agent modelling of climate change
denial spread

Alzbéta Sasinkovia a kol.: LINA - Augmented social play

Julia Urs, Karina Zamrazilova, Peter Guba: Kognéci: Predstaveni studentského
spolku Spole¢nost pro kognitivni védu

Karina Zamrazilova, Michal Vavrecka, Sofiia Ostapenko, Gabriela Sejnova, Julia
Skovierova: Synchronizace mezi jazykem a gesty behem interakce s robotem
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