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Podzemni laborator Josef
The Josef Underground Laboratory

Podzemni laboratof Josef je unikatni
externi pedagogické a vyzkumné pra-
covisté Fakulty stavebni CVUT v Praze.
Nachazi se ve stfednich Cechéach
nedaleko Chotilska u Slapské prehrady
a spada pod spravu Centra experimen-
talni geotechniky (CEG).

V nadzemnim aredlu ma laboratof
administrativni i technologické zdzemi
véetné dilen. Dale se zde nachazi
plné vybavené prostory akreditované
laboratofe zamérené na geotechnické
zkousky, se specidlnim zamérenim na
bobtnavé jily.

Z pruzkumného dolu $pi¢kovym praco-
vistém

— Z3akladem laboratofe je byvalé
dalini dilo $tola Josef s celkovou délkou
chodeb téméf 8 km. Stola byla vyrazena
v letech 1981-1991 béhem rozsédhlého
geologického prizkumu loZisek zlata
v oblasti Psich hor.

— TéZba zlata se ukazala jako ekono-
micky i ekologicky nevyhodné a chodby
zGstaly opusténé.

— V roce 2007 podzemi pfevzal tym
z CEG FSv €VUT a proménil ho v moderni
védecké centrum, kde se potkava histo-
rie se Spickovou védou.

The Josef Underground Laboratory
is a unique external educational and
research facility of the Faculty of Civil
Engineering at CTU in Prague. Located
in Central Bohemia, near Chotilsko by
the Slapy Reservoir, it is managed by
the Centre of Experimental Geotech-
nics (CEG).

The surface facility features a secured
complex that provides necessary

administrative and technological bac-
kground. Furthermore, it houses fully
equipped facilities of an accredited
laboratory focused on geotechnical
testing, with a special emphasis on
expansive (swelling) clays.

From a Prospecting Mine to a Top-Tier
Research Center

— The foundation of the laboratory
is the former Josef Gallery, a mining
site with a total tunnel length of near-
ly 8 km. The gallery was excavated
between 1981 and 1991 during an
extensive geological survey aimed at
gold deposits in the Psi hory region.

— Gold mining proved to be econo-
mically and ecologically unviable, and
the tunnels were subsequently aban-
doned.



Hlavni technické vyhody
Stola byla razena horizontalnég, labora-
tof tak ma skvélé provozni podminky:

— Snadny pfistup: Do podzemi se
vstupuje pfimo z povrchu, neni nutné
farani (sjizdéni vytahem).

— Pfirozené odvodnéni: Voda z pod-
zemi vytékd sama diky pfirozenému
spadu.

— ldedlni pro pokusy: Sit bocnich
chodeb (rozrdZek) poskytuje prostor pro
in-situ experimenty (pokusy provadéné
pfimo na misté v redlnych podminkach).

— In 2007, a team from CEG FCE CTU
took over the underground complex
and transformed it into a modern scien-
tific center.

Key Technical Advantages
The Gallery was horizontally driven, that
means:

— Easy Access: Entry to the under-
ground is direct from the surface, eli-
minating the need for hoisting or shaft
sinking.

— Natural Drainage: Water drains
away naturally by gravity flow due to
the slope of the tunnels.

— Ideal for Testing: A network of
lateral tunnels (crosscuts) provides

conditions for in-situ experiments (tes-
ting conducted directly on-site under
real-world conditions).




Robotika v podzemi 2026
Robotics Underground 2026

Robotika v podzemi je specializovana
akce, kterou pordda Centrum expe-

rimentdIni geotechniky v unikdatnim
aredlu Podzemni laboratofe Josef. Prvni
ro¢nik se uskutecnil v roce 2024, letos
nas tedy cekd jiz tFeti rocnik. Akce
vznikla jako platforma pro propojeni
komerénich firem s podzemni laborato-
i a neustale se rozviji.

Hlavnim ldkadlem jsou témata, kterd
hybou modernim primyslem - pre-
devSim wvznik robotickych pracovist,
vyuziti BIM technologii a umélé
inteligence (Al) a jejich vzajemné pro-
pojovani. Tato synergie pfitahuje nejen
firemni partnery, ale i akademickou
obec.

Robotics Underground is a speciali-
zed event organized by the Centre of
Experimental Geotechnics within the
unique complex of the Josef Under-
ground Laboratory. The inaugural event
took place in 2024, which means that
this year marks its third edition. The
event began as a platform to connect
commercial companies with the
underground laboratory and has been
continuously evolving.

The main highlights are subjects driving
modern industry - particularly the
development of robotic workstations,
the utilization of BIM technologies
and artificial intelligence (Al), and their
mutual interconnection. This synergy
attracts not only corporate partners but
also the academic community.



Leto$ni novinka: Zapojeni studenti

Letosni rocnik vyrazné rozsSifuje svUj
zabér a otevira dvefe mladym talentlm,
ato jak ze stfednich, tak z vysokych Skol.

Pro studenty vysokych Skol je v ramci
programu pfipravena Studentska
védecka konference zamérfend na
robotizaci, automatizaci a digitalizaci.

— Cil konference: VVzdjemnda vyména
informaci a sdileni zkuSenosti z aktudl-
nich projektd napfic¢ rliznymi pracovisti
(v rdmci CVUT i mimo né&j).

— Kdo bude prezentovat: Studenti

magisterskych a doktorskych studijnich
programi akreditovanych na CVUT.

This Year's New Feature: Student
Involvement

This year's edition significantly expands
its scope and opens its doors to young
talents from both secondary schools

and universities.

For university students, the program
features a Student Scientific Conferen-
ce focused on robotization, automation,
and digitalization.

— Objective of the Conference: To
facilitate mutual information exchange
and share experiences from ongoing
projects across various departments
(both within and outside of CTU in Pra-
gue).

— Presenters: Master's and doctoral
degree students enrolled in programs
accredited at CTU.




Porota
Judges

Predseda

Ing. JiFi Stastka, Ph.D.

Vedouci Podzemni laboratofe Josef a Centra experimentalni geotechniky na Fakul-
té stavebni. V oblasti robotiky se specializuje na vyuziti novych trendd, jako jsou
digitalizace, automatizace a robotizace, pro experimentdlni vyzkum ve staveb-
nictvi, napfiklad pro specidlni podzemni konstrukce — Glozisté odpadl a energii,
diagnostiku staveb a vyvoj novych technologii.

Clenové

prof. Ing. Bc. Radoslav Sovjak,
Ph.D,, LL.M.

Stavebni inzenyr a vysokoSkolsky peda-
gog plsobici na Fakulté stavebni CVUT
v Praze, kde se podili také na aktivitach
spojenych s iniciativou Stavebnictvi 4. 0.
Ve své odborné cinnosti se zamérfuje
na propojeni stavebnictvi s modernimi
technologiemi, zejména na vyuziti
robotiky, automatizace a digitalizace
pro experimentalni vyzkum a inovace
v oboru. Vénuje se vyvoji a aplikaci
pokrocilych metod pro diagnostiku kon-
strukci, testovani materidld a realizaci
specifickych stavebnich feSeni, pficemz
klade dlraz na nasazeni robotickych
systémd a inteligentnich technologii
v prostfedi stavebnictvi.

doc. Dr. Ing. Jan Pruska

Vystudoval Fakultu stavebni CVUT v Pra-
ze, kde je vedoucim Katedry geotech-
niky. Profesné se zabyvd podzemnimi
stavbami a numerickym modelovdnim
uloh geomechaniky. Je autorizovanym
inzenyrem CKAIT a zku$ebni komisaf
pro obor geotechnika, ¢len predsednic-
tva Ceské tunelaiskd asociace, predse-
da redakdni rady casopisu Tunel, clen
poradniho panelu Il SURAO. Podili se na
tvorbé& norem a technickych pfedpisu.



Ing. Petr Konrad, Ph.D.

Vedouci Laboratofe  automatizace
a odborny asistent Experimentalniho
centra Fakulty stavebni. Zabyva se digi-
talizaci, robotizaci a umélou inteligenci
ve stavebnictvi — identifikace trend(
automatizace, vyvoj procesi robotizace
prefavyroby, digitalizace diagnostic-
kych metod a souvisejici vyzkum a vyvoj
pokrodilych stavebnich materiald.

Ing. Bendl JiFi

Vystudoval Fakultu stavebni CVUT v Pra-
ze, kde je vedoucim Katedry geotech-
niky. Profesné se zabyva podzemnimi
stavbami a numerickym modelovdnim
Uloh geomechaniky. Je autorizovanym
inzenyrem CKAIT a zku$ebni komisaf
pro obor geotechnika, ¢len prfedsednic-
tva Ceské tuneldiskd asociace, predse-
da redakéni rady casopisu Tunel, ¢len
poradniho panelu Il SURAQ. Podili se na
tvorbé& norem a technickych predpisu.

Ing. Michal Mara, Ph.D.

Pisobi na CVUT v Praze, kde je sou-
Casti tymu Experimentdlniho centra
Fakulty stavebni. Vénuje se propojeni
stavebnictvi s robotikou a modernimi
digitdInimi technologiemi. Zamérfuje se
na zavadéni pokrocilych materidlovych
feSeni, automatizaci a digitalizaci sta-
vebnich procesd, chytrou prefabrikaci
i vyvoj metod experimentalniho méreni.
Podili se na vyzkumnych a inovacnich
projektech, které maji napomoci
posunu ceského stavebnictvi smérem
k principdm Primyslu 4. 0. Usiluje o to,
aby vysledky vyzkumu naSly praktické
uplatnéni.

Ing. arch. Jan Kaspar, Ph.D.

Absolvent programu Architektura a sta-
vitelstvi (2010 Mgr., 2015, Ph.D.), odborny
asistent na Katedfe architektury, koor-
dindtor studentské védecké a odborné
c¢innosti a tajemnik doktorského studia
Skoliciho pracovisté. Zaméreni vyuky:
ateliérovd a vytvarna tvorba. Odborné
zaméreni: obclanské stavby, bytové
stavby, venkovsky prostor, podzemni
architektura a vytvarnd tvorba. Prakti-
kujici architekt, ¢len CKAIT.



Prednasejici
Speakers

Ing. Yakub Ahmed

Ing. Katefina Cernochova
Ing. Ondiej Kryl, B.Sc.
Ing. Martina Kulikova
Ing. Natalie Novotna
Mgr. Ing. Elika PilaFova

Ing. Matyas Ratislav



Ing. Yakub Ahmed

— Roboticka manipulace p¥i sestavovani
prefabrikovaného direvéného panelu

— Robotic manipulation in the assembly
of a prefabricated wooden panel

Tento projekt se zaméfuje na praktické
vyuziti robotické manipulace pfi vyrobé
prefabrikovanych dfevénych paneld.
Prace se zabyva navrhem a testovanim
robotického montazniho procesu
vyuzivajiciho Sestiosého primyslového
robota pro manipulaci a sestavovani
konstrukénich dfevénych prvkl. Pro
ovéreni  proveditelnosti, presnosti
a efektivity automatizované montdaze
ve srovnani s konvenc¢nimi vyrobnimi
metodami byl zhotoven experimen-
tdlni prefabrikovany panel. Projekt
hodnoti presnost robotickych operaci,
identifikuje soucasnd technickd ome-
zeni a poukazuje na potencial robotiky
a automatizace pro budoucnost prefab-
rikované dfevostavby. Vysledky ukazuji,
jak mohou robotické technologie pfi-
spét k efektivnéjsim, pfesnéjsim a digi-
talné fizenym stavebnim procesim.

This project presents the practical
application of robotic manipulation
in the production of prefabricated
wooden panels. The work focuses
on the development and testing of
a robotic assembly process using a six-
-axis industrial robot for handling and
assembling structural timber elements.
An experimental prefabricated panel
was produced to verify the feasibility,
precision, and efficiency of automated
assembly in comparison with conventi-
onal manufacturing methods. The pro-
ject evaluates the accuracy of robotic
operations, identifies current technical
limitations, and highlights the poten-
tial of robotics and automation for the
future of prefabricated timber con-
struction. The results demonstrate how
robotic technologies can contribute
to more efficient, precise, and digitally
controlled construction processes.



Ing. Katefina Cernochovia

— Proc si stavebni software c¢asto nerozumi?
Uvod do interoperability dat ve stavebnictvi

— Why Do Construction Software Applications Often Fai
to Understand Each Other? An Introduction to
Data Interoperability in the Construction Industry

Digitalizace stavebnictvi vede k vyu-
zivani stdle vétsiho mnozstvi specia-
lizovanych softwarovych nastroji pro
navrhovani, realizaci a spravu staveb.
S rostoucim poctem pouzivanych apli-
kaci zaroven vznikd potrfeba efektivni
vymény dat mezi jednotlivymi systémy.
Schopnost rdznych programd sdilet
a spravné interpretovat informace je
oznacovana jako interoperabilita dat
a predstavuje jeden ze zakladnich
predpokladl Uspésné digitalizace sta-
vebnictvi. Pfispévek predstavi proble-
matiku interoperability dat v rdmci BIM
a vysvétli vyznam otevieného formatu
IFC, ktery slouzi k vyméné informaci
mezi rGznymi softwarovymi nastroji.
Zaméfi se na dlvody vzniku otevienych
standardd a jejich udlohu pfi sdileni
informaci ve stavebnictvi. Soucasné
predstavi jejich vyznam pro automati-
zované zpracovani dat i vyzvy spojené
s prenosem informaci mezi rlznymi
softwarovymi ndstroji. Cilem pfispévku
je srozumitelné pfiblizit zakladni prin-
cipy fungovani IFC a jeho roli v procesu
digitalizace stavebnictvi.

The digitalization of the construction
industry has led to the increasing use
of specialized software tools for the
design, construction, and operation
of buildings and infrastructure. As the
number of applications continues to
grow, so does the need for efficient data
exchange between different systems.
The ability of software applications to
share and correctly interpret informati-
onis referred to as data interoperability
and represents one of the key prerequ-
isites for successful digitalization in
construction.

This presentation introduces the issue
of data interoperability within Buil-
ding Information Modeling (BIM) and
explains the role of the open IFC format,
which is widely used for information
exchange between different software
tools. The presentation will discuss the
reasons for the development of open
standards and their role in information
sharing across the construction sector.
It will also highlight their importance
for automated data processing and
address the challenges associated
with information exchange between
different software applications. The
aim of the presentation is to provide
an accessible introduction to the
fundamental principles of IFC and its
role in the digital transformation of the
construction industry.



Ing. Ondiej Kryl, B.Sc.

— Lokalizacni systém na bazi UNB

— Localization system based on UWB

Prezentace se zabyvd vyvojem a imple-
mentaci lokalizaéniho systému na
bazi technologie Ultra Wide Band
(UWB), ktery je urlen pro prostorové
zamérovani v podzemnich prostorech.
Hlavnim cilem systému je digitalizace
a zrychleni procesu urcovani polohy
pfi demontdzi experimentdlni zatky
v rdmci projektu DOPAS (experiment
EPSP), kde dosavadni metodika spoléhd
na manudlni méreni.

Navrzené hardwarové feSeni kombi-
nuje mikrokontroléry STM32 (fizeni
mé&Feni metodou Time of Flight) a ESP-
32-S3 (Wi-Fi brana). Systém integruje
algoritmy pro automatickou kalibraci
kotev a pdarovani soutfadnic s QR kdédy
vzorkl. Vyhledové se poditad s vyuzitim
technologie Inertial Measurement Unit
(IMU) pro korekci nato¢eni a presné&jsi
polohovani moduld v prostoru a s auto-
matickym exportem dat do centrdini
databdze ¢i BIM rozhrani. Projekt se
aktuadlné nachazi ve fazi testovani
funkénosti celého konceptu v Podzemni
laboratofi Josef, kde probéhl prvotni
sbér dat pro néasledné vyhodnoceni
a komparaci s klasickym geodetickym
mérenim.

The presentation addresses the
development and implementation of
a localization system based on Ultra
Wide Band (UWB) technology, designed
for spatial positioning in underground
environments. The primary objective of
the system is to digitalize and accele-
rate the positioning process during the
dismantling of an experimental plug
within the DOPAS project (EPSP experi-
ment), where the current methodology
relies on manual measurement.

The proposed hardware solution
combines STM32 microcontrollers
(controlling measurements via the
Time of Flight method) and an ESP-
32-S3 (serving as a Wi-Fi gateway).
The system integrates algorithms for
automatic anchor calibration and the
pairing of coordinates with sample QR
codes. Future plans include utilizing
Inertial Measurement Unit (IMU) tech-
nology for orientation correction and
more precise spatial positioning of the
modules, alongside the automated
export of data to a central database or
a BIM interface. The project is currently
in the phase of testing the functiona-
lity of the entire concept in the Josef
Underground Laboratory, where initial
data collection has been completed
for subsequent evaluation and com-
parison with conventional geodetic
measurements.



Ing. Martina Kulikova

— Robotizace méreni konvergenci v podzemi
— Robotization of convergence measurement

underground

Tento pfispévek mapuje soucasny stav
abudoucivyzvy v oblasti méreni konver-
genci. Ackoliv tradi¢ni metody vynikaji
vysokou spolehlivosti a pfesnosti, jejich
zasadni nevyhodou je vysokd casova
a personalni narocnost. Pfikladem je
méreni pomoci totdlni stanice, které
sice garantuje milimetrovou presnost,
ale vyzaduje stalou pfitomnost méfice
v podzemi. Dalsi klasickd metoda -
méreni pasmem — pak poskytuje pouze
omezenou, jednorozmérnou informaci
0 zméné vzdalenosti mezi dvéma body.

Soudasnym trendem je postupna
robotizace, jejimz cilem je eliminovat
lidsky faktor a zvySit bezpecnost
pradce v podzemnich prostordch. Mezi
moderni pfistupy patfi mobilni SLAM
skenery (Simultaneous Localization and
Mapping), které umoZzfiuji mapovani za
chlze ¢i z jedouciho vozidla. Tato tech-
nologie vSak nardzi na své limity, nebot
nedosahuje presnosti pozadované pro
konvergencni méfeni. Alternativou jsou
autonomni robotické platformy nesouci
totdlni stanici nebo LIDAR na samonive-
la¢ni podlozce. Robot sdm dojede na
stanovené misto, systém pfistroj urov-
nd do pracovni polohy, zorientuje se na
referencni body a provede zaméreni.

V soucasné praxi se proto stdle hleda
optimalni kompromis mezi rychlosti
a mobilitou (reprezentovanou SLAM
skenery) a milimetrovou presnosti (kte-
rou poskytuji klasické totalni stanice).

This paper maps the current status
and future challenges in the field of
convergence measurement. Although
traditional methods excel in high
reliability and accuracy, their funda-
mental disadvantage is that they are
highly time-consuming and labor-in-
tensive. An example is measurement
using a total station, which guarantees
millimeter accuracy but requires the
continuous presence of a surveyor
underground. Another classical
method—tape measurement—then
provides only limited, one-dimensional
information regarding the change in
distance between two points.

The current trend is gradual roboti-
zation, the aim of which is to elimi-
nate the human factor and increase
occupational safety in underground
spaces. Modern approaches include
mobile SLAM (Simultaneous Locali-
zation and Mapping) scanners, which
enable mapping while walking or
from a moving vehicle. However, this
technology runs into its limits, as it
does not achieve the accuracy requi-
red for convergence measurements.
An alternative is autonomous robotic
platforms carrying a total station or
LiDAR on a self-leveling base. The robot
drives to the designated location on its
own, the system levels the instrument
into its working position, orients itself
to reference points, and performs the
survey.

Therefore, current practice is still
searching for the optimal compromise
between speed and mobility (represen-
ted by SLAM scanners) and millimeter
accuracy (provided by conventional
total stations).



Ing. Natalie Novotna

— Analyza efektivity vyuziti Sestiosého robota
pii vyrobé dievénych spoju

Efficiency analysis of using a six-axis robot in the

production of wooden joints

Tato prace predstavuje praktické vyuZiti
Sestiosého primyslového robota pfi
vyrobé dievénych konstrukcnich spojd.
Zaméfuje se na moznosti propojeni
robotiky, digitalni vyroby a modernich
technologii ve stavebnictvi. V ramci
prdce je navrzen a experimentalné
ovéren roboticky vyrobni proces, pfi
kterém robot vyrabi vybrané typy die-
vénych spojl. Soucasti je také analyza
soucasného stavu robotizace ve sta-
vebnictvi a principl vyroby dfevénych
spojl. Experimentdlni c¢ast hodnoti
pfesnost, efektivitu a technologické
moznosti robotické vyroby ve srovnani
s konvencnimi postupy. Prace zaroven
identifikuje soucasna technickd ome-
zeni a poukazuje na potencial robotiky
a automatizace pro budoucnost dre-
vénych konstrukci. Vysledky ukazuji, Ze
robotické technologie mohou pfispét
k efektivnéjsim, presnéjsim a vice
digitalizovanym vyrobnim procesim ve
stavebnictvi.

This thesis presents the practical appli-
cation of a six-axis industrial robot in
the production of wooden structural
joints. The work focuses on the inte-
gration of robotics, digital fabrication,
and modern technologies into timber
construction processes. As part of the
project, a robotic manufacturing pro-
cess is designed and experimentally
verified, in which the robot produces
selected types of wooden joints. The
thesis also includes an analysis of the
current state of robotization in the
construction industry and the manu-
facturing principles of timber joints.
The experimental part evaluates the
precision, efficiency, and technological
possibilities of robotic manufacturing
in comparison with conventional
production methods. Furthermore, the
work identifies current technical limi-
tations and highlights the potential of
robotics and automation for the future
of timber construction. The results
demonstrate that robotic technologies
can contribute to more efficient, pre-
cise, and digitally driven construction
processes.



Mgr. Ing. EliSka PilaFova

— Digitalizace, automatizace a Al v geotechnické
projekci — priifez praxi oddéleni Geotechniky, tuneli
a mosti VECTORAMA s.r.o.

— Digitalisation, Automation and Al in Geotechnical
Design — A Cross-Section of Practice at the
Geotechnics, Tunnels and Bridges Department,

VECTORAMA s.r.o.

Prispévek nabizi ilustrativni prifez tim,
jak digitdIni nastroje, automatizace
a uméla inteligence vstupuji do kaz-
dodenni projekéni praxe v geotechnice
a podzemnim stavitelstvi. Na konkrét-
nich zakdzkach spole¢nosti VECTORAMA
s.r.o. predstavuje tfi propojené roviny.
Prvni je parametrické modelovani,
ukdzané na razeném Zelezni¢nim
tunelu (Jakubsky tunel), kde se pfi¢ny
profil parametricky upravuje ve vztahu
k vySkovému vedeni koleje — geomet-
rie fizend parametry umoziiuje rychlé
generovani variant a minimalizaci
chyb. Druhou je metoda BIM, chdpana
nikoli jako 3D model, ale jako fizenfi
strukturovanych informaci o stavbé po
cely Zivotni cyklus v souladu s meazi-
narodnimi i narodnimi standardy (CSN
EN ISO 19650, otevieny format IFC 4.3,
referenéni oznacovani dle €SN EN IEC
81346); VECTORAMA se pfitom aktivné
podili na tvorbé c¢eského BIM standar-
du. Treti rovinou je praktické vyuziti Al
— od generovani skriptl pro paramet-
rické modelovani po tvorbu vizualizaci
navrhl. VSechny tfi roviny uplatnéni
pokrodilych nastroji modelovani a Al
jsou dolozeny na redlnych projektech,
mimo jiné na sanaci télesa Zelezni¢niho
spodku v Useku Hajek—Dalovice a na
modelovani Jakubského tunelu. Cilem
neni prezentace vlastniho vyzkumu, ale
vécnd ukazka toho, co dnes digitalizace,
automatizace a Al redlné pfindseji do
projekcni praxe.

This contribution offers an illustrative
cross-section of how digital tools, auto-
mation and artificial intelligence enter
everyday design practice in geotech-
nics and underground construction.
Drawing onreal projects of VECTORAMA
s.r.o., it presents three interconnected
layers. The first is parametric modelling,
demonstrated on a bored railway
tunnel (the Jakubsky Tunnel), where
the cross-section is parametrically
adjusted in relation to the track’s ver-
tical alignment — parameter-driven
geometry enables rapid generation
of variants and error reduction. The
second is the BIM method, understood
not as a 3D model but as lifecycle
management of structured building
information, aligned with international
and national standards (CSN EN 1SO
19650, the open IFC 4.3 format, referen-
ce designation per €SN EN IEC 81346);
VECTORAMA actively contributes to
the development of the Czech BIM
standard. The third layer is the practical
use of Al — from generating scripts
for parametric modelling to producing
design visualisations. All three layers —
the application of advanced modelling
tools and Al — are illustrated on real
projects, including the remediation of
the railway substructure on the Hajek—-
Dalovice section and the modelling of
the Jakubsky Tunnel. The aim is not to
present original research, but to give
a sober demonstration of what digita-
lisation, automation and Al genuinely
bring to design practice today.



Ing. Matyas Ratislav

— Zpracovani experimentalnich dat

s vyuzitim umélé inteligence

Pfispévek se zabyvd moZnostmi
vyuziti metod umeélé inteligence pfi
zpracovani a interpretaci dat z roz-
sahlych geotechnickych experimentd
realizovanych ve Stole Josef. Motivaci
prace je skutecnost, Ze tyto dlouhodobé
experimenty generuji velké mnozstvi
vzdjemné navazanych dat, jejichz
manudlni vyhodnocovani je casové
ndro¢né a nelze jej spolehlivé algorit-
mizovat. Vyhodnocovani je navic ¢asto
nutné provadét pribézné za uUcelem
kontroly spravné funkénosti experimen-
talnich technologii a méficich systémd.

Pfispévek predstavi Uuvahy nad moz-
nostmi vyuZiti modernich metod datové
analyzy, expertnich systémU a nastrojd
umélé inteligence pfi monitorovani
experimentdlnich systém(, detekci
nestandardniho chovani, propojeni
mérenych dat a technické dokumenta-
ce. Soucasti je také dosavadni testovani
vybranych pfistupl a diskuse prvnich
ziskanych poznatk( z téchto experi-
ment0.

Prace se zatim nachdazi v explorativni
fazi a jejim cilem je identifikovat
perspektivni sméry pro budouci vyvoj
inteligentnich nastroji podporujicich
analyzu a diagnostiku komplexnich
experimentdlnich systém.

Al Powered Measurement Data Postprocessing

The contribution focuses on the possi-
bilities of applying artificial intelligen-
ce methods for the processing and
interpretation of data from large-scale
geotechnical experiments conducted
in the Josef Underground Laboratory.
The motivation for this work lies in the
fact that these long-term experiments
generate large volumes of interrelated
data, whose manual evaluation is time-
-consuming and cannot be reliably fully
algorithmized. Moreover, such evaluati-
on often needs to be performed conti-
nuously in order to verify the correct
functioning of experimental technolo-
gies and measurement systems.

The contribution presents considerati-
ons on the use of modern data analysis
methods, expert systems, and artificial
intelligence tools for monitoring expe-
rimental systems, detecting anomalous
behavior, and linking measured data
with technical documentation. It also
includes ongoing testing of selected
approaches and a discussion of initial
findings obtained from these experi-
ments.

The work is currently in an exploratory
phase, and its aim is to identify promi-
sing directions for the future develop-
ment of intelligent tools supporting the
analysis and diagnostics of complex
experimental systems.



Na studentskou védeckou konferenci
navaze prezentace studentskych praci,
které se zabyvaji potencialnim rozvojem
arealu stoly Josef.

Following the student scientific confe-
rence there will be a presentation of stu-
dent projects focusing on the potential
development of the Josef Gallery com-
plex.



Tréninkové centrum CEG
Fakulty stavebni CVUT v Praze

Training Center CEG

Faculty of Civil Engineering

CTU in Prague

Podzemni laboratof Josef se nachazi
u Slapské prehrady (lokalita Smilovice)
ve vzdalenosti 60 km od Prahy. Tato
vzdalenost vytvafi tlak na dalSi rozvoj
aredlu pro potfeby vyuky (stravovani,
ubytovani, vlastni vyuka) a védecké
a experimentalni ¢innosti (nové tech-
nologie, pofadani konferenci, zdzemi
pro partnery).

Potencidlnim rozvojem centra se
zabyvali studenti v predmétu ,Ateliér
architektonické tvorby” v programu
Architektura a stavitelstvi pod vedenim
pedagogt a odbornik:

— Ing. arch. Jan Kaspar, PhD., Katedra
architektury Fakulta stavebni CVUT
v Praze

— Ing. arch. Richard Bartik, Katedra
architektury Fakulta stavebni CVUT
v Praze

— Ing. Jifi §t’éstka, Ph.D., CEG Fakulty
stavebni CVUT v Praze

e

Josef Underground Laboratory is loca-
ted near the Slapy Dam (Smilovice)
60 km away from Prague. This distance
creates pressure for further develop-
ment of the premises to meet the needs
of education (catering, accommodation,
own teaching) as well as scientific and
experimental activities (new technolo-
gies, hosting conferences and facilities
for partners).

The potential development of the
center was prepared by students in
the course ,Architectural Design Studio’
in the program Architecture and Civil
Engineering under the guidance of
teachers and experts:

— Ing. arch. Jan KasSpar, PhD,,
Department of Architecture Faculty
of Civil Engineering CTU in Prague

— Ing. arch. Richard Bartik,
Department of Architecture Faculty
of Civil Engineering CTU in Prague

— Ing. Jii Stastka, Ph.D., CEG Faculty
of Civil Engineering CTU in Prague



Ve vzdjemné diskusi byl sestaven sta-
vebni program, ktery definuje centrum
jako moderni tréninkové zdzemi pro

védeckou a pedagogickou cinnost
s dlrazem na vyuZziti novych technologii
(BIM, robotika, testovani, inovace...).

Byly stanoveny zdkladni provozni okru-
hy:

— Servisni ¢ast podzemni laboratofe

— Tréninkova cast s konferenénim
salem a tréninkovou mistnosti

— Ubytovaci ¢ast

Studenti ve svych konceptech provéfili
moznosti propojeni a oddéleni jednot-
livych funkci v rdmci jedné nebo vice
staveb — s ohledem na soucasny provoz
a urbanistické FeSeni aredlu. Hlavni
vyzvou bylo umisténi moderni technic-
ké stavby v cenném pfirodnim prostfedi
oblasti Slapské prfehrady.

LEGENDA AREALU
° piijezdova komunikace
o admini udova
@ oo
°Eést ubytovani

Through mutual discussion,

a con-
struction program was established,
defining the center as a modern training
facility for scientific and pedagogical
activities with an emphasis on the use
of new technologies (BIM, robotics,
testing, innovation, etc.).

The basic operational zones were deter-
mined:

— The service area of the under-
ground laboratory

— The training area including a con-
ference hall and a training room

— The accommodation area

In their concepts, the students exa-
mined the possibilities of connecting
and separating individual functions
within one or more buildings - taking
into account the current operation and
the urban design of the site. The main
challenge was to place a modern tech-
nical building into the valuable natural
environment of the Slapy Dam area.



