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Preface to the 10th edition

Dear Reader,

It is our great pleasure to present the Book of Abstracts for the 10th Annual PhD Conference on Engineering
and Technology “My First Conference 2026.” The Faculty of Engineering, the Faculty of Civil Engineering,
and the Faculty of Maritime Studies of the University of Rijeka jointly organise the conference, with hosting
responsibilities rotating annually among them. This year’s edition was held on 17 September 2026 at the
Faculty of Engineering in Rijeka.

My First Conference brings together talented PhD and graduate researchers from various engineering and
technological disciplines to share their ongoing work, exchange ideas and forge new collaborations. We
believe early exposure to scientific presentation and discussion is invaluable, and we hope all participants
find the experience rewarding.

This volume contains 28 abstracts, including two keynote lectures, covering topics such as theory,
experimentation, modelling, innovation in materials and structures, environmental engineering, and more.
Each contribution reflects not only the depth of technical work but also the vigour and creativity of emerging
scholars.

We wish to thank all authors for their contributions and participation in the 10th edition of My First
Conference, including our Keynote Speakers, Karlo Jakac, Luka Lanca, and Hrvoje Marusi¢. We also thank
the organising institutions and the members of the Scientific and Organising Committees for their support
in making this year’s event possible.

May this conference continue to grow and serve as a platform for young researchers to exchange ideas, build
collaborations, and advance their research. We wish you an engaging and inspiring experience as you
explore the research presented in this Book of Abstracts.

MFC 2026 Organisers
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Autonomous UAV System for Oceanic Search and
Rescue

Karlo Jakac'’, Luka Lan¢a®”

"University of Rijeka, Faculty of Engineering, Vukovarska 58, 51000 Rijeka, Croatia
E-mail: karlo.jakac@uniri.hr, luka.lanca@uniri.hr

Abstract

This paper provides an overview of the completed AOSeR project, funded by the Croatian Science
Foundation (HRZZ), which focused on developing an innovative autonomous drone system to accelerate
search and rescue (SAR) operations in challenging environments.

The lecture will introduce the concept and development of the autonomous system, with particular emphasis
on how it reduces the need for manual piloting and overcomes the limitations of predefined search patterns.
At the core of the system is the Heat Equation Driven Area Coverage (HEDAC) algorithm, which enables
multiple drones to autonomously coordinate their search and dynamically prioritise areas with a higher
probability of locating a missing person/object. The system will focus on maritime search and rescue,
incorporating data from custom-developed floating buoys to estimate sea-surface currents. This information
allows the autonomous search strategy to continuously adapt to the evolving drift of a person or object at
sea. The presentation will cover system development, experimental results, and lessons learned from
extensive field testing (both on land and at sea).

*

Corresponding/presenting author
* Corresponding/presenting author
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Connecting Classrooms, Labs, and Companies: RITEH's
Holistic Approach to University-Industry Cooperation
for the Employability of Students and the
Competitiveness of Local Industry

Hrvoje Marusi¢”

"University of Rijeka, Faculty of Engineering, Vukovarska 58, 51000 Rijeka, Croatia
E-mail: hrvoje.marusic@riteh.uniri.hr

Abstract

The Faculty of Engineering of the University of Rijeka (RITEH) considers cooperation with companies as
an integral part of how we teach, do research and support students’ careers, aiming to enhance the
employability of students and contribute to the competitiveness of local industry.

The lecture will demonstrate how classrooms, laboratories and companies are systematically connected at
and by RITEH to help students develop relevant skills and build a clear path towards employment. The new
“Al in Engineering” study programme will be used as a real-life example of the industry's involvement in
designing new study programmes, shaping learning outcomes and suggesting topics for projects, fast-
tracking students to employment and high productivity after employment.

The lecture will look beyond study programmes, highlighting opportunities for students to develop links to
industry during their studies by participating in joint research and development projects, working with
modern equipment and research infrastructure, and getting involved in EU-funded initiatives alongside
academic staff and company partners.

Additionally, insight will be provided into the role of the RITEH Economic Advisory Board as a bridge
between the Faculty of Engineering and the economic sector, supporting joint R&D investments and
projects, internships, lifelong learning programmes, and lasting cooperation with alumni.

The lecture aims to motivate current and prospective students to actively use these opportunities, create their
own networks in industry during their studies and increase their employability after graduation.

Keywords: academia-industry cooperation, employability, competitiveness, R&I

* Corresponding/presenting author
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Mechanical and Durability Performance of High-
Strength Concrete Reinforced with Recycled Polymer
Fibres

Sara Antolovi¢"’, Petra Dragéevi¢"", Silvija Mrakov¢i¢!, Neira Tori¢ Mali¢!

"University of Rijeka, Faculty of Civil Engineering, Radmile Matejci¢ 3, 51000 Rijeka, Croatia
E-mail: santolovic@uniri.hr, pdragcevic@uniri.hr, silvija.mrakovcic@gradri.uniri.hr, ntoric@gradri.uniri.hr

Abstract

The aim of this study was to present the mix design and laboratory preparation of high-strength concrete
reinforced with recycled polymer fibres as an example of polymer-waste reuse within the Concrete Theory
and Technology course. Four mixtures were prepared: reference concrete without fibres (REF), concrete
with industrially manufactured polyolefin fibres (M1), concrete with recycled polypropylene fibres from
waste strapping tapes (M2), and concrete with hybrid recycled fibres from strapping tapes and cleaning
brushes (M3). All fibre-reinforced mixtures contained 0,2 vol.% fibres and had a water-to-binder ratio of
0,32. The mixes contained cement, silica fume, metakaolin, crushed limestone aggregate, and chemical
admixtures. The recycled materials were collected, cleaned, and manually cut into 50 mm tape fibres and
20 mm brush fibres, used in equal volume fractions in M3. Fibres were gradually added during mixing to
ensure uniform distribution. The fresh concrete was then placed into moulds, compacted on a vibrating table,
demoulded after 24 h, and cured in water until 28 days of age. Tests covered workability, density,
compressive and flexural strength, fracture energy, gas permeability, water penetration under pressure, and
abrasion resistance. Eleven students participated, from mix design and fibre preparation to specimen testing
and result analysis. Clear task allocation, coordination, and joint decision-making supported consistent
laboratory work. The main challenges were manual waste processing, uniform fibre dimensions and
distribution, and achieving slump class S4. The study confirmed that mix design and preparation require
careful planning, accurate dosing, controlled procedures, and systematic evaluation of fresh and hardened
concrete properties. All mixtures achieved satisfactory mechanical performance. M3 showed the most
favourable post-cracking behaviour and improved selected durability indicators. It had lower gas
permeability but a greater water penetration depth than REF, indicating different gas- and water-transport
mechanisms within the concrete matrix [1]. Future research should examine other polymer-waste sources
and evaluate their performance and economic feasibility as substitutes for industrially manufactured fibres.

Keywords: high-strength concrete, recycled polymer fibres, concrete mix design, polymer-waste reuse,
durability

References

[1] Antolovi¢, S., Dragcevi¢, P., Mrakov¢i¢, S., Tori¢ Mali¢, N., 2026. Mechanical and Durability Performance of
High-Strength Concrete Reinforced with Recycled Polymer Fibers. In: Proceedings of the 29th International
Conference on Building Materials, Products & Technologies (ICBMPT 2026). Faculty of Civil Engineering, Brno
University of Technology (BUT). Brno, Czech Republic. Unpublished. Available online: https://www.icbmpt.
com/schedule, accessed 15 July 2026
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Machine Learning-Based Estimation of Oil Burial Depth
as a Tool for Coastal Beach Pollution Assessment

Anivija Baldigara, prof.""", Izv. Prof. dr. sc. Ante Skoblar?, Prof. dr. sc. Luka Traven*

!Secondary School Hrvatski kralj Zvonimir, Vrsanska 3, 51500 Krk, Croatia
2Secondary School dr. Antuna Barca, Zidarska 4, 51260 Crikvenica, Croatia
E-mail: anivija.baldigara@skole.hr

3University of Rijeka, Faculty of Engineering, Vukovarska 58, 51000 Rijeka, Croatia
E-mail: ante.skoblar@riteh.uniri.hr

“University of Rijeka, Faculty of Medicine, Brace Branchetta 20, 51000 Rijeka, Croatia
E-mail: luka.traven@medri.uniri.hr

Abstract

Following an oil spill, the prompt removal of fuel from coastal areas is critical, as unremoved oil can become
buried at depths of several meters, where it may persist and pose a long-term source of environmental
contamination.

Recent literature [2,3] has proposed a theoretical approach for estimating the penetration depth of oil within
the coastal zone between high and low tide.

The aim of this study is to develop and validate an equivalent machine-learning model, and to enable
sensitivity analysis and the identification of key parameters governing the penetration process, based on the
analytical calculations.

Identifying the most influential parameters allows for the optimisation of field measurements, i.e., it
indicates which quantities need to be measured with greater precision.

The prediction is carried out using several regression approaches based on machine-learning methods [1]:
Linear Regression (LR), Random Forest (RF), Support Vector Regression (SVR), and Neural Network
(NN).

A comparison between the machine-learning models and the analytical results was performed, where the
NN algorithm yielded the highest correlation coefficient, along with high R? values and the lowest RMSE
values, indicating the best performance among the models.

The analysis showed that the machine-learning model faithfully reproduces the physical relationship and
can serve as a rapid approximation of the analytical model.

The sensitivity analysis of input parameters, which involves varying one parameter while keeping the others
fixed and monitoring the resulting change in penetration depth, was conducted.

The key influential parameters for predicting the burial depth of oil are grain diameter, oil viscosity, and
beach slope.

Keywords: oil penetration depth, machine learning regression, sensitivity analysis, coastal grain properties,
environmental contamination

References

[1] Alpaydin, E., 2021. STROJNO UCENJE: NOVA UMJETNA INTELIGENCIJA. Mate d.0.0. Zagreb, Croatia.
ISBN: 9789532464603. Available online: https://www.mate.hr/proizvod/strojno-ucenje, accessed 10 July 2026

[2] Bernabeu, A.M., Fernandez-Fernandez, S., Rey, D., 2016. A theoretical model to estimate the oil burial depth on
sandy beaches: A new oil spill management tool. Mar Pollut Bull 109(1): pp. 361-372. doi: 10.1016/j.marpolbul.
2016.05.052
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Effect of Surface Colour and Wood Ash in Asphalt
Mixtures on Asphalt Pavement Thermal Behaviour

Tomislav Bagi¢""", Aleksandra Deluka-Tiblja$?, Marijana Cuculi¢?

"University of Josip Juraj Strossmayer Osijek, Faculty of Civil Engineering and Architecture Osijek, Viadimira
Preloga 3, 31000 Osijek, Croatia
E-mail: tbasic@gfos.hr

2University of Rijeka, Faculty of Civil Engineering, Radmile Matejci¢ 3, 51000 Rijeka, Croatia
E-mail: aleksandra.deluka@uniri.hr, marijana.cuculic@gradri.uniri.hr

Abstract

Surface temperature of asphalt pavements depends mainly on solar reflectance, emissivity and thermal
conductivity [1,4], influencing rutting and the urban heat island effect [5]. In coastal Rijeka, asphalt surfaces
have reached up to 61°C, with lighter or light-coated surfaces averaging up to 3.4°C lower [2]. This ongoing
research, conducted in Osijek (continental climate), examines how surface colour and mixture composition
affect asphalt heating and cooling, with qualitative comparison to previously published coastal data [2]. Five
samples are studied: four from an identical mixture, three pigmented (yellow, red, white) and one
unpigmented; the fifth uses the same base mixture with wood ash from a regional Slavonian biomass
cogeneration plant (CaO 33-47 mass%, density 2.65 Mg/m3) [3,6]. The thermal behaviour of the
investigated asphalt mixtures is evaluated by monitoring maximum temperature, heating and cooling rates,
and the time required to reach ambient temperature. Measurements are performed using data loggers, an
infrared thermometer, and a thermal camera during heating—cooling cycles. The results are expected to
identify the surface treatment and mixture providing the most favourable thermal performance under
continental climate conditions.

Keywords: asphalt pavement, surface colour, wood ash, surface temperature, cooling rate

References
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Parametric Finite Element Analysis of Keyway Length
and Shoulder Fillet Radius in a Windlass Main Shaft
under DNV Static Pull

Luka Bugarin®’, Goran Vizentin'

!University of Rijeka, Faculty of Maritime Studies, Studentska ulica 2, 51000 Rijeka, Croatia
E-mail: luka.bugarin@uniri.hr, goran.vizentin@pfri.uniri.hr

Abstract

Keyways and shoulder transitions are established stress raisers [3,4]. This study therefore evaluates their
combined effect on a windlass main shaft subjected to the DNV static pull condition with the band brake
activated. A simplified windlass model was prepared in Autodesk Inventor, and the extracted main shaft
was analysed in ANSYS. A 53000 N remote force was applied at the cable lifter seat, corresponding to 45%
of the 116000 N minimum breaking load of a @14 mm K2 stud link chain [2]. The calculated von Mises
stresses were assessed against the assumed yield strength of 725 MPa for 42CrMo4 Q+T steel. The @50
mm shaft seat incorporated a rounded end keyway dimensioned according to DIN 6885-1 for a 14x9 mm
Form A parallel key, with t1=5.5mm [1]. Following mesh convergence, a 4 mm global element size and 1
mm local refinement were used in the keyway and shoulder fillet regions. The parametric study comprised
nine configurations combining keyway lengths of 180, 160, and 140 mm with shoulder fillet radii of 2.5, 4,
and 6 mm. As the keyway was shortened symmetrically, the distance between its end and the shoulder
increased from 12.5 to 32.5 mm. For the baseline configuration, the linear elastic model predicted a
maximum von Mises stress of 1073.5 MPa, exceeding the assumed yield strength and indicating a critical
stress concentration. The best initial configuration reduced the stress to 764.2 MPa, representing a 28.8%
reduction, although it remained above yield. Within the investigated parameter ranges, ANOVA indicated
that the shoulder fillet radius accounted for approximately 98.8% of the variation in maximum von Mises
stress, while the fitted stress response model yielded R2=0.9991. Additional checks with an 8§ mm fillet
radius reduced the peak stress to 699.08 MPa in the best case, below the assumed yield strength. Among the
investigated variables, increasing the shoulder fillet radius produced the largest reduction in peak stress.

Keywords: windlass main shaft, DIN 6885-1 keyway, cable lifter, finite element analysis
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Resilience-Oriented Planning of Territorial Virtual
Power Plants for Critical Infrastructure Supply

Luka Calcich'", Alfredo Viskovi¢!, Vladimir Valenti¢!

"University of Rijeka, Faculty of Engineering, Vukovarska 58, 51000 Rijeka, Croatia
E-mail: luka.calcich@uniri.hr, alfredo.viskovic@riteh.uniri.hr, vladimir.valentic@riteh.uniri.hr

Abstract

Power system planning is traditionally focused on identifying economically efficient investments and
operating strategies. However, increasing uncertainty, changing energy consumption patterns, and the
growing share of renewable energy sources require planning approaches that also account for the system's
ability to withstand and recover from various disturbances. This research proposes a resilience-oriented
power system planning framework based on the open-source modelling environment [1-5].

The main objective is to extend conventional cost-optimal planning to incorporate additional aspects of
system security, flexibility, and risk. The proposed approach considers different categories of electricity
demand, regional islanding conditions and uncertain operating scenarios. In this way, the model can evaluate
system performance under both normal operating conditions and more severe disturbances. Stochastic
optimisation and Conditional Value-at-Risk are used to assess low-probability, high-impact events and to
reduce the influence of extreme outcomes on the overall system.

A territorial virtual power plant is introduced as a coordinated portfolio of distributed energy resources,
such as renewable generation, energy storage and flexible backup units. Its role is to improve the use of
local resources and support regional operation when connections to the wider power system are limited or
unavailable.

The expected result is a transparent and reproducible framework for comparing conventional and resilience-
oriented planning strategies. The methodology will support the evaluation of trade-offs between economic
efficiency, system flexibility and resilience, while providing guidance for future investment and operational
decisions in regional power systems.

Keywords: power system resilience, virtual power plant, stochastic optimisation, islanding, open source
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Abstract

Modelling marine engines for dedicated training simulators faces a twofold constraint: the simulation must
remain real-time and computationally lightweight yet detailed enough to satisfy the requirements of
classification societies and the market [4,5]. The goal of this work is to provide a tool for the relatively fast
and simple tuning of an engine mathematical model to the specific unit installed on board, while preserving
real-time execution and an acceptable modelling accuracy. The proposed approach relies on operator
splitting along the characteristic time scales [ 1], separating the fast in-cylinder thermodynamic and chemical
processes from the comparatively slow crankshaft dynamics and the auxiliary systems (cooling, lubrication)
by means of a Strang scheme. The fast in-cylinder block is integrated by an explicit numerical scheme over
crank angle and includes Wiebe heat release, Woschni heat transfer, Hardenberg ignition delay, and
emission formation (Hiroyasu soot, two-zone Zeldovich/Heywood NOx) [3]. The model is implemented in
the Modelica language [2], which required addressing architectural and numerical issues in the cylinder
description (choice of explicit integrators and their order, multi-cycle interval synchronisation, etc.). The
assembled model is exported to the FMU format (FMI standard), enabling its direct integration into an
engine room simulator (ERS) and real-time execution; both single-cylinder and multi-cylinder
configurations have been realised. Preliminary results confirm a physically consistent behaviour of the in-
cylinder cycle and an acceptable computational cost. Further work is directed towards configurability:
reconfiguring a single ERS engine model to a specific engine by varying the number and layout of cylinders,
the valve timing, the geometry, and the fuel grade (including LNG, methanol, and ammonia), with
subsequent validation against experimental data.

Keywords: engine room simulator, operator splitting, Modelica, marine diesel engine
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Abstract

This paper presents a study on the feasibility and operational benefits of a micro-hydropower plant located
in the Istria region of Croatia with the purpose of improving the resilience and sustainability of local water
and energy infrastructure. The proposed system exploits the hydraulic resources available in the region for
renewable electricity production, without compromising the water distribution functions. The strategic
applications are focused on ensuring the continuous provision of potable water during grid blackouts and
supplying electrical energy during periods of peak tourist demand when electricity consumption
significantly increases.

Keywords: Micro-Hydro Power Plant (MHPP), sustainable energy, energy modelling, blackout resilience
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Abstract

Low-molecular-weight gelators based on Fmoc-amino acids are versatile building blocks for functional
supramolecular materials due to their structural simplicity, tunability and biocompatibilityl. In this work,
we investigate the self-assembly of Fmoc-histidine (Fmoc-His), Fmoc-cysteine (Fmoc-Cys) and their 1:1
co-assembly by combining molecular dynamics (MD) simulations with experimental characterisation. MD
simulations revealed differences in aggregation behaviour and intermolecular interactions, demonstrating
that co-assembly modifies the organisation and local environment of the individual building blocks.
Experimental characterisation confirmed differences in morphology, with the co-assembled material
forming a fibrous hydrogel. These structural differences were also reflected in the catalytic activity toward
p-nitrophenyl acetate hydrolysis. Overall, these results demonstrate that co-assembly can be used to
modulate the morphology, material properties and functional behaviour of minimal Fmoc-amino-acid
assemblies. The combination of computational and experimental approaches [1] provides insight into the
molecular interactions governing their assembly and offers a simple strategy for designing functional
supramolecular hydrogels.

Keywords: biomaterials, supramolecular organisation, self-assembly, co-assembly
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Abstract

This paper presents a finite element formulation for the creep buckling analysis of Al-SiC functionally
graded beam and frame structures. The material consists of an aluminium matrix reinforced with silicon
carbide particles, with the reinforcement volume fraction varying through the cross-section according to a
power-law distribution. The creep behaviour is described by the Norton creep law, while the creep
parameters are determined locally from experimentally based relations available in the literature [1-3]. The
proposed formulation accounts for the spatial variation of material properties by evaluating them at
monitoring areas distributed over the cross-section. The formulation is first verified through elastic buckling
analyses by comparison with MSC Nastran solutions, showing very good agreement for both homogeneous
and functionally graded structures. It is then applied to creep buckling analyses under sustained compressive
loading. The results show that the creep buckling time is strongly influenced by the applied load, the SiC
content and the material gradation. Increasing the amount of SiC improves both the elastic buckling
resistance and the long-term creep stability, while the distribution of reinforcement through the cross-section
also has a significant effect on the structural response.

Keywords: buckling, Al-SiC composite, creep, numerical model, finite element formulation
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Abstract

Accurate forecasting of household electricity consumption is important for energy management, smart
metering, demand-side flexibility, and reliable smart grid operation [2,3]. This work presents a machine
learning framework for multi-horizon household electricity forecasting using high-resolution residential
power consumption data. Minute-level measurements containing more than 2 million records were
aggregated to an hourly resolution and enriched with temporal, lag-based, rolling-window, exponential
moving average, and physically derived features [1]. The forecasting task was defined for 1 h, 6 h, and 24
h ahead and included multiple target variables, such as global active power, global intensity, and unmetered
household consumption. Several ensemble-based regression models were evaluated together with seasonal
baseline predictors based on daily and weekly consumption patterns. A chronological train-validation-test
split was used to preserve the temporal structure of the data and reduce the risk of data leakage. Preliminary
results indicate that the proposed ensemble approach improves forecasting accuracy compared with the
seasonal baseline model. In the current setup, the average RMSE reduction was approximately 30%, with
improvements above 40% for the 1 h forecasting horizon. These findings are consistent with previous
studies on machine learning and deep learning methods for short-term and residential load forecasting [4,5].
The main contribution of this work is a reproducible and interpretable forecasting framework for residential
energy management, smart grid analytics, and data-driven decision support in energy systems.

Keywords: energy forecasting, smart meters, ensemble learning, household consumption, multi-horizon
forecasting
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Abstract

The paper investigates the theoretical influence of field conditions, road geometry, and vehicle dynamic
characteristics on the cross-country mobility of military vehicles. The vehicle-dynamic and geometric
characteristics of military vehicles play a key role in determining their mobility, stability, and operational
applicability under different field conditions. When military equipment is redeployed, such vehicles
frequently rely on civilian road infrastructure; therefore, route suitability and the potential impact on civilian
traffic must be assessed in accordance with NATO standard AMovP-1(A) [1], which considers route width,
route type, military load classification, vertical clearance, and possible traffic obstacles. According to this
standard, the minimum driving lane width for wheeled military vehicles is 3.5 m. At the same time, Croatian
regulations [2] prescribe lane widths of 2.25-3.25 m on state and regional roads with a design speed between
40 and 80 km/h, which make up the largest part of the road network in the Republic of Croatia. Therefore,
it is advisable to test the suitability of these roads for heavy military vehicles.

A passability assessment was conducted on the Zagreb-Bjelovar route at four characteristic
locations: the roundabout in Micevec, the left turn from Zagrebacka Street to Domovinska Street,
the roundabout in FarkaSevac, and the left turn in the settlement of Bol¢. The analysis was
performed using AutoCAD Vehicle Tracking software, with a Mercedes 6x4 tractor and 7-axle
semitrailer as the design vehicle, characterised by an overall length of 19.485 m, a width of 3.45
m, and a turning radius of 9.8 m. The simulation results showed that the passage of the selected
design vehicle is unobstructed at all four analysed locations; however, its manoeuvring envelope
interfered with traffic from the opposite direction. The results indicate that heavy military vehicles
can use the investigated route, but not under regular traffic conditions. Their movement is feasible
only as authorised heavy haulage, accompanied by the prescribed traffic control and safety
measures.

Keywords: cross-country passability, operational applicability
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Abstract

The present numerical study represents a numerical analysis of fluid flow and heat transfer characteristics
in a plate heat exchanger with sinusoidal chevron-type corrugation. For this numerical analysis, a steady-
state three-dimensional mathematical model was formulated, comprising governing equations for fluid flow
and heat transfer, along with appropriate boundary conditions. To represent the heat transfer in a plate heat
exchanger more realistically, a representative computational domain was defined comprising two complete
adjacent water flow channels (hot and cold). Numerical simulations were performed using the finite volume
method and the ANSYS Fluent solver. The mathematical model and numerical procedure were validated
using a comparison of numerical results with experimental data and established correlations from the
literature [1-4]. A good agreement between the results was observed, confirming the validity of the proposed
mathematical model. Several numerical simulations were performed for plate geometries with corrugation
angles ranging from 15° to 80° and Reynolds numbers ranging from 70 to 363. Fluid flow and heat transfer
characteristics were analysed considering the Colburn j-factor, Fanning friction factor f, as well as j/f and
j/f 1/3 goodness factors. Additionally, temperature and velocity distributions are shown for selected planes
to further illustrate the flow and heat transfer behaviour.

Keywords: plate heat exchanger, chevron-type corrugation, numerical analysis, Colburn j-factor, Fanning
friction factor f
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Abstract

As global demand for installed renewable energy capacity grows, offshore wind farm (OWF) locations with
higher energy potential are recognised, offering stronger and steadier wind resources that lead to greater
energy production [5]. To maximise OWF energy production while minimising costs and losses, the optimal
positions of wind turbines (WTs) within a predefined area need to be determined. To address this challenge,
heuristic methods, such as Particle Swarm Optimisation and Genetic Algorithm, are commonly employed
[4]. This study presents an optimisation framework, using the Indago library [2], that employs an array-
based parametrisation approach, representing the layout with only a few parameters and thereby reducing
the dimensionality of the search space. As the objective function, the minimisation of the Levelized Cost of
Energy (LCOE) was used, where total costs include expenditures for the foundation system and cabling,
both of which are strongly dependent on sea depth. The wake effect causes a reduction in wind speed behind
each WT when WTs are near one another, resulting in losses in the Annual Energy Production (AEP) of up
to 20%. Therefore, these losses are accounted for in the objective function. The dataset on wind
characteristics was obtained from the Global Wind Atlas [1], while EMODnet [3] was used as a source for
the bathymetry dataset. The framework is designed to be flexible and applicable to different offshore sites,
turbine types, and optimisation objectives. The obtained results demonstrate the effectiveness of the
proposed approach in reducing wake losses and improving overall wind farm performance. The array-based
parametrisation approach proves particularly advantageous in achieving competitive solutions with a
significantly reduced number of decision variables, highlighting its potential for practical application in
large-scale OWF design. Future work will improve optimisation accuracy through more detailed
calculations and cost evaluation and extend the framework to multi-purpose offshore energy hubs that
integrate hydrogen production and seawater desalination.
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Abstract

The use of adhesive binders in masonry construction and strengthening offers new opportunities for
improving structural performance, particularly under seismic loading, where joint fracture and debonding
play a crucial role. This work presents a two-dimensional nonlinear interface-element model for simulating
damage initiation and propagation in adhesive masonry joints based on mixed-mode cohesive zone
modelling. The proposed formulation extends a previously developed linear-elastic interface model [1,3] by
incorporating bilinear [2] and parabolic traction-separation laws coupled through a quadratic mixed-mode
criterion. The dynamic response is obtained by solving the equations of motion using the Newmark method
in conjunction with a Newton-Raphson iterative scheme. In contrast to contact-based approaches, the
proposed formulation represents the entire adhesive layer by a single interface element, providing an
efficient computational framework while accurately capturing progressive damage and complete debonding.
The model is validated against dynamic experiments on clay brick blocks bonded to a moving base using
adhesive foam, where the interface properties are identified from dedicated tensile, compressive and shear
fracture tests. The proposed methodology provides an efficient tool for analysing the dynamic behaviour of
both existing and novel adhesive-bonded masonry systems and establishes a framework for future
extensions incorporating post-debonding contact and friction.

Keywords: masonry, adhesive, damage, cohesive-zone models, dynamic analysis, experimental validation
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Abstract

Fungal infections, including those caused by drug-resistant Candida species, pose a notable challenge in
medical diagnosis, as conventional culture-based identification is slow and often difficult, partly because of
the visual similarity between species [1,2]. Optical imaging methods capable of resolving both spatial and
spectral details offer a route toward quicker, automated, non-destructive identification of pathogens directly
from culture plates [3]. In this study, Petri-dish cultures of multiple clinically relevant fungal species,
primarily Candida and Aspergillus, were imaged with a hyperspectral camera covering the visible to near-
infrared range (VIS-NIR, 400-1000 nm). While the hyperspectral images provide more data, they do so
with a substantially higher acquisition and processing cost. Thus, in order to evaluate whether the extra data
is worth the increase in complexity, RGB images were derived from the hyperspectral cubes, emulating
imaging by conventional cameras, and several dimensionality reduction techniques were applied to the
hyperspectral cubes to reduce the number of spectral bands while retaining the relevant spectral data [4].
Deep learning-based pixel-level segmentation models were trained independently on each modality, and
their performance on discriminating fungal colonies at the species level was compared. Preliminary
comparisons do not present a clear winner, with the performance of each modality varying across different
species. These findings are an early step toward clarifying whether hyperspectral imaging is worth its higher
cost and complexity for automated identification of fungal species in microbiology workflows.

Keywords: hyperspectral imaging, semantic segmentation, deep learning, dimensionality reduction, fungi
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Abstract

Digital twin (DT) technology is recognised as a promising tool in marine engineering, particularly for
improving the operation, monitoring, and maintenance of marine diesel engines under variable loads and
demanding service conditions [3]. This paper reviews recent research and industrial developments related
to DT applications in marine engines [1]. The analysis is based on literature published between 2017 and
2025 and focuses on the main elements required for a functional marine engine DT, including the physical
asset, data acquisition, digital modelling, data processing and analytics, and the user interface. On this basis,
a general framework for marine engine DT implementation is discussed, together with the main applications
of the concept in fault detection, predictive maintenance, and performance optimisation [4]. A SWOT
analysis is used to identify the principal strengths, weaknesses, opportunities, and threats associated with
DT deployment in marine engineering. The paper also considers the potential of the concept in the context
of the ongoing digitalisation of shipping and stricter environmental requirements [2]. The results show that
DT technology has strong potential in marine engineering, but further work is still needed to improve model
robustness, data quality, and practical integration into shipboard systems.
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Abstract

Downstream evaluation of domain-specific language models for medical applications relies on high-quality
annotated datasets [2]. In previous research, a Croatian radiology language model was developed by further
pretraining the BERTi¢ model [5] using the Masked Language Modelling objective on approximately two
billion texts extracted from the RadiologyNET collection of narrative radiology reports [3]. To evaluate the
model, a series of annotated benchmark datasets is being created [1]. Each dataset contains approximately
1,000 radiology reports from a single anatomical region and imaging modality, annotated for multiclass
document classification and named entity recognition (NER). The NER schema is based on the RadLex
ontology [4], while classification labels are defined separately for each dataset. A web-based annotation
framework was developed to support expert annotation. The framework integrates Al-generated pre-
annotations from the Qwen2-7B-Instruct large language model [6], adapted through lightweight instruction
fine-tuning. The proposed framework enables the systematic creation of benchmark datasets across multiple
radiological domains, providing a scalable foundation for evaluating Croatian domain-specific language
models and supporting future medical natural language processing research.

Keywords: medical natural language processing, annotation framework, domain-specific language models,
named entity recognition, document classification
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Abstract

Infrastructural, industrial and port-related spaces in Western contexts are often interpreted as residual and
approached through a before/after logic. In contrast, Eastern spatial logic understands such spaces as
dynamic components of the urban system, shaped by continuous interaction and use [4]. This research
focuses on port cities, which are particularly vulnerable to the formation of urban voids due to functional
zoning and the expansion of port-related infrastructure. Also, it emphasises the need to find ways to live
with and around barriers, rather than overcome them. Paradoxically, cities that historically served as points
of connection have become synonymous with fragmentation, raising the question of whether their original
purpose of connection can be reactivated as a mechanism for their own regeneration. Although urban voids
[5] have been widely discussed in Western literature, recent research still identifies important gaps,
particularly regarding unclear definitions and attributes, the need for planning and design approaches that
consider perception and emotion, and the differences between Western and Eastern cultural interpretations
of voids [2]. In the context of port cities, existing studies still tend to organise the topic around single-site
regeneration [1], waterfront redevelopment [6] or the port-city interface [3], rather than around the explicit
networking of urban voids. This research aims to address these gaps by identifying, classifying, and
connecting urban voids in fragmented port cities through a combined Eastern and Western lens. The
proposed approach works with existing urban stocks rather than relying on demolition, replacement or tabula
rasa development. Its outcome is envisioned as a network model of urban voids, supported by design criteria,
demonstrating how connected spatial fragments can increase urban porosity, improve access to the sea and
support more inclusive and resilient forms of urban development. Methodologically, the research combines
literature review, example case analysis, GIS mapping and, potentially, expert interviews.
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Abstract

Immersive virtual reality (VR) is increasingly recognised as an educational technology capable of
strengthening student engagement, motivation, and experiential learning by enabling repeated practice,
immediate feedback, and safe interaction with simulated processes. This paper investigates whether the
visualisation of a simulation model in an immersive VR environment increases students' perceived
immersion and learning engagement compared with conventional computer-based visualisation. The study
was conducted within the Simulation and Modelling course using a previously developed FlexSim-based
model [8] translated into a VR environment. The exercise was performed with a Meta Quest 3 headset and
controllers. A total of 49 graduate students participated, primarily from Logistics and Management in
Maritime Industry and Transport and Nautical Studies and Maritime Transport Technology programs. After
completing the exercise, students filled in a structured questionnaire which collected general information,
prior experience with VR, self-assessed ability to work in FlexSim, and comparative perceptions of
computer-based and VR-based model visualisation. The results indicate a general preference for VR-based
visualisation across all eight comparative questions. Students perceived the VR environment as more
interesting, motivating, intuitive, and useful for relating the model to real-world processes. This preference
was more consistent among students with previous VR experience, although students without prior VR
experience also tended to favour the immersive environment. The findings support previous research
showing that VR can enhance engagement, immersion, and active learning in education [1-16]. They also
suggest that immersive VR environments may be particularly valuable for simulation and modelling
education, where understanding dynamic processes and spatial relationships is essential. Although the study
is limited by sample size, single-headset implementation, and reliance on self-reported perceptions, it
provides initial evidence that VR can enrich conventional teaching methods in maritime logistics and
transport-related curricula. Future work should include larger samples, multiple VR devices, longitudinal
assessment, and direct measurement of learning outcomes to further evaluate the pedagogical value of
immersive simulation environments.

Keywords: immersive learning, maritime education, simulation modelling, student engagement, virtual
reality
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Abstract

Object detection using unmanned aerial vehicles (UAVs) and deep learning algorithms has become an
important tool in search operations, environmental monitoring, and surveillance. The influence of UAV
flight speed and image ground sampling distance (GSD) on object detection performance was previously
investigated, and optimal flight regimes that maximise effective search coverage were identified [1].
Although modern object detection algorithms provide confidence scores for detected objects, these scores
are based solely on image features and do not consider the estimated real-world surface area of the detected
target.

In this study, a confidence correction method based on the estimated real-world target area was developed.
The surface area of each detected target was calculated from the image bounding box using the UAV
position, the coordinates of the flight home point, the relative flight altitude, and a Digital Elevation Model
(DEM) describing the terrain. The estimated target area was then compared with the expected target area of
the searched object, and the original detection confidence was adjusted accordingly. Detections with
implausible target areas were assigned lower confidence values, while detections whose estimated area
matched the expected target size retained or received higher confidence values.

The proposed methodology was evaluated by comparing the original and corrected detection results using
Precision, Recall, F1-score, and Precision—Recall curves. The obtained results enabled an assessment of the
influence of real-world target area-based confidence correction on the overall detection performance,
including Precision, Recall, F1-score, and the Precision—Recall relationship. The study demonstrated the
applicability of integrating geometric information derived from UAV navigation data and terrain elevation
models into the post-processing stage of UAV-based object detection.

Keywords: UAV, object detection, confidence correction, DEM, target area, YOLO
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Abstract

Additive manufacturing is increasingly being adopted for producing functional polymer components for
demanding marine engineering applications. Despite the excellent weatherability and ultraviolet (UV)
resistance of acrylonitrile styrene acrylate (ASA), limited information is available regarding the long-term
behaviour of FDM-printed ASA components exposed to natural marine environments, particularly
following mechanical recycling [1-5].

This research investigates the degradation of FDM-printed ASA specimens exposed to natural seawater for
periods of 4, 8, and 12 months. Standardised tensile specimens were manufactured using identical printing
parameters and periodically removed for mechanical testing to evaluate changes in tensile strength, Young's
modulus, and elongation at break. The obtained results will be correlated with the duration of marine
exposure in order to assess the influence of environmental ageing on the structural integrity of the material.
Following the completion of the first exposure cycle, all tested specimens will be mechanically recycled,
re-extruded into new filament, and used to manufacture a second generation of test specimens. These
recycled specimens will then be subjected to a new marine exposure programme with planned evaluation
after 2, 4, and 6 months. The second phase of the research aims to determine whether recycled ASA retains
sufficient mechanical performance for repeated engineering applications in marine environments.

The study contributes to a better understanding of polymer ageing in seawater while simultaneously
addressing the growing need for sustainable material management in additive manufacturing. The obtained
results are expected to provide practical guidelines for the reuse of engineering thermoplastics exposed to
marine conditions and support the implementation of circular economy principles in polymer-based
manufacturing.

Keywords: ASA filament, additive manufacturing, marine degradation, recycling, tensile testing
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Abstract

Automated identification of microbial colonies is an important step towards objective analysis in clinical
microbiology laboratories, where colonies are usually read manually in a way that is subjective, slow, and
varies between technicians. This work uses semantic segmentation of Petri dish images to separate bacterial
colonies from the agar and other background, and to tell different bacterial strains apart. Several deep
learning models were trained on a first batch of images acquired under one set of acquisition conditions [2],
using image patches and data augmentation. On the test set, they clearly outlined the colonies and reached
a macro-averaged Dice score above 0.80, with DeepLabV3+ performing best [1]. A second batch, acquired
under different conditions, was used to check how well the models generalise. Here they still separated the
colonies (foreground) from the agar, Petri dish, and background, but became noticeably worse at telling
individual strains apart, with most mistakes coming from assigning the wrong strain rather than missing
colonies. To adapt the models, a human-in-the-loop approach was used: the predicted masks on the second
batch were checked and the strain labels corrected by hand, then used to retrain the models, which improved
strain separation with much less manual work than labelling from scratch. Finally, the retrained models were
applied to a third, unlabelled batch acquired under conditions like the second and closer to real mixed-
culture plates, with several strains growing together in one dish. Colony outlining stayed reliable, while
telling apart strains growing side by side remained the main open problem. Overall, pairing automated
segmentation with targeted human correction is a practical way to adapt models across acquisition
conditions, and a step towards a scalable pipeline for automated bacterial colony analysis.

Keywords: semantic segmentation, bacterial colonies, human-in-the-loop, domain shift, computer vision,
laboratory automation
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Abstract

Cavitation is a well-known challenge in water turbine systems and is almost always undesirable [2]. Due to
cavitation, hydroelectric power plants require more frequent maintenance, and in extreme cases, some main
components may be damaged to the extent that they need to be replaced [3]. In addition, cavitation causes
a reduction in overall system efficiency, which together leads to increased operating costs [1]. Identifying
the cause of cavitation once the power plant has been commissioned, with the goal of avoiding it or reducing
its occurrence in future operations, can be challenging. For this purpose, numerical simulations may be
employed. Using numerical simulations, multiple operating conditions can be examined, enabling faster
identification of potential problems. Moreover, at the same time, improved design solutions can be
proposed. In the present study, computational fluid dynamics simulations of a real hydroelectric power plant
were performed following the observation of cavitation-induced issues during turbine operation. Since the
unit is currently in service, simulations were employed as a non-intrusive tool to investigate the potential
causes. Operating conditions were analysed by varying the guide vane angles from 5° to 25°, in increments
of 2.5°. The results indicate that cavitation develops near the leading edge of the runner blades, where
pressure values are expected to be the highest. To validate the numerical findings, the plant's snail diagram
and the cavitation-damaged areas observed on the old runner were used for comparison.
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Abstract

Industry 5.0 represents a new paradigm for manufacturing systems that extends beyond the technology-
driven focus of Industry 4.0 by emphasising the collaboration between advanced digital technologies and
human capabilities. Accordingly, Quality 5.0 expands the principles of Quality 4.0 by integrating
digitalisation with human-centricity, sustainability, organisational resilience and ethical governance [6].
Recent studies indicate that the transition towards Quality 5.0 requires a broader understanding of quality
that encompasses not only operational performance but also social, environmental and human-related
outcomes [1,5]. Despite the growing interest in the topic, Quality 5.0 research remains largely conceptual,
while empirically validated measurement frameworks are still scarce. Reliable instruments for measuring
human-centricity and the multidimensional performance of Quality 5.0 systems are only beginning to
emerge [3]. Furthermore, existing research highlights that successful implementation of Quality 5.0 depends
on the effective integration of advanced digital technologies with organisational and human factors,
particularly within human-centric manufacturing environments [2]. Overall, the current body of knowledge
suggests that Quality 5.0 represents an evolutionary step towards a socio-technical quality management
paradigm; however, additional empirical studies are needed to validate theoretical concepts and support
their practical implementation in Industry 5.0 [4].
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Abstract

Quenching and tempering are widely used heat treatment processes for achieving the required mechanical
properties of engineering steels. Since hardness is closely related to microstructure and other mechanical
properties, its accurate prediction is important for the design and optimisation of heat-treated components.
This work presents a unified approach to hardness prediction in quenched and tempered steels, based on
previously developed mathematical models [1-3]. The prediction of as-quenched hardness is based on the
characteristic cooling time from 800 °C to 500 °C and its relation to the Jominy hardenability curve.
Tempered hardness is then predicted from the as-quenched hardness using mathematical relations based on
DIN 17021 and the model proposed by E. Just [3]. Improved models additionally include material
parameters such as the specific Jominy distance and the carbon equivalent, which describe the influence of
steel hardenability and chemical composition on tempering behaviour [1,2]. The presented approach enables
computer simulation of hardness distribution in steel components after quenching and tempering. Such
models can reduce experimental work and support the optimisation of heat treatment parameters in
engineering practice.
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Abstract

The calculation of natural frequencies and mode shapes is the first step in the analysis of the dynamic
behaviour of structures [2,4]. In this paper, these quantities are calculated for a thin beam with classical
boundary conditions using the Euler-Bernoulli beam theory [1,4]. The calculation was also performed by
applying the Physics-Informed Neural Networks (PINN) method, which incorporates the Rayleigh quotient
and directly embeds the physical formulation of the eigenvalue problem into the optimisation process [3,5].
By applying the Rayleigh quotient, the natural frequency can be explicitly estimated from the approximated
mode shape, reducing the need for additional constraints and improving the stability of the learning process
[4,5]. The calculated natural frequencies and mode shapes are compared with analytical solutions to assess
the advantages and limitations of the applied method [1,4].

Keywords: natural frequencies, mode shapes, Euler-Bernoulli beam, physics-informed neural networks,
Rayleigh quotient, eigenvalue problem, structural dynamics
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Abstract

Differential Global Positioning System (DGPS) enhances positioning accuracy in maritime navigation,
geodetic surveying, and hydrographic applications by applying corrections from a reference station to rover
receivers [2,5]. DGPS performance is constrained by the distance between base and rover stations, as
increased separation reduces the spatial correlation of error sources such as ionospheric and tropospheric
delays [3,9]. While this degradation is well documented, the relationship between baseline distance and
positioning error remains complex and nonlinear. A previous preliminary study demonstrated the existence
of distance-dependent degradation in DGPS positioning accuracy using the same EUREF station network,
while highlighting the need for more advanced statistical modelling of this relationship [10]. The present
study models DGPS accuracy degradation to identify statistical methods that effectively capture this
relationship and support predictive applications.

The analysis utilises GNSS data from the EUREF Permanent GNSS Network [1], with one base station in
Rome (MOSEOOITA) and eight rover stations distributed across Europe. Station separations range from 11
km to 1802 km. Building upon the dataset and processing methodology presented in the previous study [10],
data were processed using RTKLIB 2.4.3 [7,8]. RINEX observation and navigation files provided
positioning solutions at 60-second intervals over a 24-hour period under quiet geomagnetic conditions [4,6].
Positional errors in latitude, longitude, and height were assessed against known coordinates and standardised
to a common metric scale. To characterise error patterns and variability, statistical measures, including the
mean, standard deviation, range, and interquartile range, were calculated in RStudio.

Multiple regression models were employed and compared to characterise DGPS error as a function of
distance. Linear models served as a baseline, while higher-degree polynomial and spline regressions were
applied to capture nonlinear trends. Whereas the previous study focused primarily on evaluating the
effectiveness of DGPS corrections as a function of baseline distance [10], the present study extends the
analysis by statistically modelling the relationship between baseline distance and positioning error using
multiple regression techniques. Model performance was evaluated using adjusted R?, F-statistics, p-values,
and residual analysis, with predefined criteria to ensure statistical reliability.

The results show that DGPS positioning errors increase steadily as the distance between stations grows,
affecting all spatial components. Horizontal errors in latitude and longitude rise gradually, while vertical
errors vary more and are more affected by local factors like multipath and satellite geometry. The modelling
shows that the link between distance and error is strongly nonlinear. Linear models do not capture the
observed trends well, especially for longitude and height, where the errors do not follow a simple pattern
and can change locally. In contrast, higher-degree polynomial and spline models fit the data better, capturing
both overall trends and local changes. For example, spline models can show the ups and downs in vertical
errors and the peaks in longitude errors at certain distances, which simpler models miss.

The findings demonstrate that DGPS errors are component-dependent and do not conform to a simple
pattern, necessitating advanced modelling approaches for accurate characterisation. Spline and higher-
degree polynomial regressions outperform traditional linear models in explaining and predicting errors,
making them valuable for real-time reliability assessments and decision support. These findings expand
upon the conclusions of the previous preliminary investigation [10] by demonstrating that the degradation
of DGPS performance with increasing baseline distance is fundamentally nonlinear and can be represented
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more accurately using flexible regression techniques. These results underscore the advantages of flexible
modelling and provide a foundation for enhancing accuracy and optimising DGPS in high-precision
applications. Future research should incorporate larger datasets and additional environmental variables to
increase the generalizability and practical relevance of the results.

Keywords: DGPS, regression models, positioning accuracy, nonlinear modelling, RINEX data processing
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Integrating Field Monitoring and Soil Characterisation
for Slope Stability Modelling
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Abstract

Understanding the hydraulic behaviour of unsaturated soils remains a major challenge in modelling rainfall-
induced slope instability. Although direct determination of soil-water retention properties provides the most
reliable input for hydro-mechanical analyses, such testing is often impractical due to the time, cost, and
specialised equipment involved. This study presents ongoing research at the Havis¢e coastal test site in
Croatia, where an integrated monitoring system has been established to investigate transient hydraulic
processes within shallow colluvial deposits. Continuous measurements of soil moisture, pore-water
pressure, matric suction, and meteorological variables enable detailed observation of infiltration dynamics
and their influence on the slope's hydraulic state under natural environmental conditions. Alongside field
monitoring, laboratory testing was conducted to determine basic geotechnical properties of the soil,
including grain-size distribution, plasticity characteristics, and density-related parameters. This data was
used to estimate the soil-water characteristic curve (SWCC) through the predictive models of Aubertin et
al. [1] and Perera et al. [2]. Comparison between SWCC predictions and field-derived hydraulic responses
provides insight into the applicability and limitations of simplified estimation methods. The presented
framework highlights the value of combining field observations with laboratory characterisation to improve
the reliability of hydro-mechanical analyses and ultimately enhance predictions of slope instability in similar
data-scarce environments.

Keywords: field monitoring, slope stability, soil-water characteristic curve, unsaturated soil, coastal
landslides
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Statistics

The first edition of My First Conference took place at the University of Rijeka, Faculty of Engineering, in
September 2017. At the first conference, two keynote lectures and 29 contributed lectures were presented.

The second edition of My First Conference was held at the University of Rijeka, Faculty of Maritime
Studies, in September 2018. During the conference, 34 papers were presented along with two plenary
lectures.

The third edition of My First Conference took place at the University of Rijeka, Faculty of Civil
Engineering, in September 2019. During the conference, 27 papers were presented along with one plenary
lecture.

The fourth edition of My First Conference was held at the University of Rijeka, Faculty of Engineering, in
September 2020. At the fourth edition, 33 abstracts were presented, along with one keynote lecture.

The fifth edition of My First Conference was held at the University of Rijeka, Faculty of Maritime Studies,
on September 23, 2021. The conference received 30 abstracts, three plenary presentations, and one keynote
lecture.

The sixth edition of My First Conference was held at the University of Rijeka, Faculty of Civil Engineering,
on September 22, 2022. During the conference, 29 papers were presented, along with one plenary and one
keynote lecture.

The seventh edition of My First Conference was held at the University of Rijeka, Faculty of Engineering,
on September 14, 2023. It included 19 abstracts, one keynote lecture and one plenary lecture.

The eighth edition of My First Conference was held at the University of Rijeka, Faculty of Maritime Studies,
on September 19, 2024. It included 24 abstracts, two keynote lectures, along with two interactive workshops.

The ninth edition of My First Conference was held at the University of Rijeka, Faculty of Civil Engineering,
on September 22, 2025. It included 21 abstracts, one keynote lecture, and an interactive workshop.

This year, the conference takes place at the University of Rijeka, Faculty of Engineering, on September 17,
2026. The programme includes 28 abstracts and two keynote lectures.
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