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Organizer’s Message

Dear PhD Students,
Dear Colleagues and Guests,
Dear Participants,

The seventh edition of the International Conference of the Doctoral School at the “Gheorghe Asachi”
Technical University of lasi (TUIASI) aims to create a beneficial environment for PhD students from Technical
Universities in Romania and abroad to share their research findings, exchange ideas, and establish new
collaborations. It also seeks to refine their theoretical and methodological approaches, promote
interdisciplinary research, and foster continuous development. Scheduled for three days from May 15th to
May 17th, 2024, the conference will feature five panel sessions where PhD students can present and discuss
their research papers. Additionally, the conference program will include plenary presentations by esteemed
professors from universities closely linked with TUIASI.

The conference endeavors to bring together oral presentations covering various pertinent topics related to
the university's thirteen doctoral fields: Chemistry; Computers and Information Technology; Chemical
Engineering; Civil Engineering and Installations; Electrical Engineering;, Electronic Engineering,
Telecommunications, and Information Technologies; Energy Engineering; Industrial Engineering; Materials
Engineering; Mechanical Engineering; Environmental Engineering; Systems Engineering; and Engineering and
Management.

By bridging different scientific doctoral fields, promoting innovation through interdisciplinary collaboration,
and focusing on internationalization, this event aims to create an intellectual crossroads where new ideas
and scientific progress can emerge. This approach is intended to shape doctoral programs by emphasizing
the training of PhD students in research and equipping them with core competencies for immediate
application in societal institutions, contributing to the pursuit of a sustainable economy. For PhD students in
the early stages of their doctoral studies, the conference provides an opportunity to prepare for the initial
contributions to their chosen scientific field. Meanwhile, for those in the later stages, the conference serves
as an essential step towards entering the job market.

Please visit the conference website at: https://conferinta-csd.tuiasi.ro/

Welcome to CSD2024, wishing you a successful conference!

Honorary President,
Professor Dan CASCAVAL

Rector TUIASI
VI
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General information

About our university

"Gheorghe Asachi" Technical University of lasi is one of the most prestigious universities in Romania, being
classified as an advanced research and education university (according to the Order of Ministry of Education
and Research, MECTS nr. 5262/2011), whose mission is to carry out specific activities of creation, innovative
capitalization of knowledge and its transfer to society in the fundamental fields of engineering sciences,
architecture and urbanism, as well as in interdisciplinary and complementary fields, in the local community,
at regional, national and international levels.

"Gheorghe Asachi" Technical University of lasi has the oldest tradition in engineering education in Romania,
initiated by Gheorghe Asachi, a representative of the Romanian Enlightenment, and established within the
Greek Academy in lasi (Royal Academy) on November 15, 1813, by the decree signed by Scarlat Calimachi,
the ruler of Moldova at that time. This school can be considered the nucleus of higher technical education in
Moldova, continuing education between 1834-1847 at the Mihadilean Academy and later at the University of
lasi in the School of Industrial Electricity (since 1910), the Electrotechnical Institute (1912) and the
Department of Technological Chemistry (since 1911).

On November 7, 1912, the Faculty of Sciences of the University of lasi was transformed into an independent
department of higher education for teaching electrical engineering, applied chemistry and agricultural
sciences. This event represents the "birth certificate" of what later became the Polytechnic Institute of lasi
("Gheorghe Asachi" Technical University of lasi today), respectively of the Faculty of Electrical Engineering,
Energy and Applied Informatics and the Faculty of Chemical Engineering and Environment Protection.

A crucial moment in the history of our university is the Decision no. 205.660/ 03.12.1937 of the Ministry of
National Education, when, the technical higher education is taken out from the aegis of the University of lasi
by the establishment of the , Gheorghe Asachi” Polytechnic School of lasi, as a distinct institution of
engineering higher education, the only higher education institution authorized to grant from that date the
title of engineer. The University began its activity on October 1, 1938, within three faculties: Industrial
Chemistry, Electrical Engineering and Agricultural Sciences, of which the first two were based in lasi and the
third in Chisinau. The first diplomas were issued in 1940.

Through the education reform of 1948, the "Gheorghe Asachi" Polytechnic Institute was established in lasi,
with four faculties and ten specializations: Industrial Chemistry (mineral chemistry, leather), Civil
Engineering, Electrical Engineering, Mechanics (thermodynamic engineering, hydrotechnics, machine
building, aero-naval engineering) with a duration of studies of five years. The Polytechnic Institute of lasi
functioned until 1990 with 6 faculties and many newly created specializations. In 1990, four new faculties
were established, coming from the faculties of Electrical Engineering and Mechanics.

In 1993 the name of "Polytechnic Institute of lasi" was replaced by "Gheorghe Asachi" Technical University
of lasi (TUIASI). In 2004 the Architecture department within the Faculty of Constructions and Installations
became the "G.M. Cantacuzino" Faculty of Architecture and since then 11 faculties operate within TUIASI.
Today, TUIASI develops programs for undergraduate, master, doctoral, postdoctoral studies and scientific
research in interdisciplinary research areas, out of which 10 areas were classified in category A, according to
Law 1/2011 and HG 789/2011. The doctoral activity is organized within an interdisciplinary doctoral school
including 13 doctoral fields established according to national and international research priority areas.
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DIELECTRIC SPECTROSCOPY: A VIABLE TOOL FOR CABLE INSULATION
DIAGNOSIS

Davide Fabiani

Alma Mater Studiorum — Universita di Bologna, Italy

Correspondence address: davide.fabiani@unibo.it

Abstract:

Dielectric spectroscopy, a non-destructive diagnostic technique, has emerged as a pivotal tool in assessing the
health and integrity of cable insulation systems. This method, grounded in the measurement of dielectric
properties of materials as a function of frequency, offers a comprehensive insight into the condition of electrical
insulation, critical for ensuring the reliability and safety of power distribution networks. The technique operates
by applying a voltage signal across the material at different frequencies and measuring its response, which
includes the permittivity and loss factor. These parameters reveal valuable information about the molecular
dynamics within the insulation material, such as the presence of moisture, density of charge carriers, the
integrity of the molecular structure and the presence of oxidized species which can be correlated with aging.
Variations in these properties can indicate early stages of degradation, even before physical symptoms become
apparent. Dielectric spectroscopy's frequency-dependent analysis offers a unique advantage. By spanning a
broad range of frequencies, it can probe different relaxation processes, providing a multi-faceted view of the
insulation's health. Low frequencies can uncover conductivity phenomena and space charge effects, while high
frequencies can detect dipolar and molecular relaxations, each indicative of specific types of insulation issues.
The implementation of dielectric spectroscopy in routine maintenance schedules enhances the reliability of
electrical systems. By identifying potential problems early, utilities can avoid costly repairs, extend the lifespan
of their assets, and ensure uninterrupted power supply. Moreover, this technique supports the evolution toward
smart grids, where predictive maintenance and real-time monitoring are paramount.

Keywords: cable insulation, dielectric spectroscopy, frequency-dependent analysis, molecular dynamics, predictive
maintenance
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TRENDS IN POLYMER-BASED NANOCOMPOSITES

Horia lovu
National University of Science and Technology, Politehnica, Bucharest, Romania

Correspondence address: author: horia.iovu@upb.ro

Abstract:

Hybrid materials based on polymers and inorganic materials (e.g. clays (montmorillonite, halloysite) and porous
materials (e.g. mesoporous silica, porous clay heterostructures)) are recommended as smart drug release
platforms due to their high drug loading/encapsulation efficiency, enhanced drug release profile and low burst
release of active pharmaceutical ingredients. The morphology and textural parameters of inorganic host, the
presence of modifier agents within the clay surface or in the gallery, drug encapsulation conditions (pH values,
soaking time) and polymer type are important parameters that play a significant role on the performance of
organic-inorganic drug delivery systems. The research topic of our group includes the development of various
types of hybrid drug delivery systems like dendrimers (PAMAM)/clays, crosslinked films of Poly(vinyl
alcohol)/Halloysite/diphenhydramine hydrochloride, hydrogels of Poly(vinyl alcohol)/Halloysite/ acetylsalicylic
acid and methacrylate modified halloysite. The influence of various parameters (initial drug concentration,
contact time, pH reaction and temperature) onto the adsorption/intercalation of thiamine hydrochloride (VB1)
within different aluminosilicate hosts (montmorillonite, halloysite) was studied. Porous clay heterostructures
are new hosts for drug encapsulation that exhibit higher drug encapsulation efficiency than classical inorganic
materials like montmorillonite.

Keywords: hybrid materials, smart drug release, inorganic hosts, drug encapsulation, polymer-modified clays



"Gheorghe Asachi” Technical University of lasi, Romania
7' International Conference of the Doctoral School
May 15 - 17, 2024, lasi, Romania

CURRENT CHALLENGES IN PLANNING FOR TEAMS OF ROBOTS
WITH HIGH-LEVEL MISSIONS

Cristian Mahulea
Universidad de Zaragoza, Spain

Correspondence address: cmahulea@unizar.es

Abstract:

In this presentation, we explore the current strategies for developing path planning methods for teams of robots
through the lens of discrete event systems. We highlight the limitations of traditional transition system models,
notably their susceptibility to state explosion problems, and advocate for the adoption of Petri net models. By
employing Petri net models, we address these challenges effectively. The talk will present a novel solution
utilizing these models, supported by simulations and experimental results to demonstrate their efficacy in
complex robotic team missions.

Keywords: discrete event systems, path planning, Petri net models, robotic team missions, transition system models
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LOW-COST FERRITE PERMANENT MAGNET-ASSISTED SYNCHRONOUS
RELUCTANCE ROTOR: AN ALTERNATIVE SOLUTION FOR RARE EARTH
PERMANENT MAGNET SYNCHRONOUS MOTORS

Sorin Musuroi
University Politehnica Timisoara, Romania

Correspondence address: sorin.musuroi@upt.ro

Abstract:

The reasons for electric drive systems with variable Synchronous reluctance motors (SynRM) are apparent pole
synchronous machines with a large saliency ratio. They are referred in the literature also as reactive synchronous
machines and variable reluctance synchronous machines with passive rotor. A large saliency ratio can be
achieved by both axially and transversally laminated rotor structures. The process of the electromagnetic torque
production in a SynRM is based on the shape anisotropy which characterizes the machine. In the last time
transversally laminated rotor structure is preferred, because the axially laminated rotor structure has from the
mechanical point of view some drawbacks. The advantages of these motors are given by the technological
simplicity, low cost price, quiet and robustness. The disadvantages are related to the low value of developed
electromagnetic torque, low value of power factor and low efficiency. Adding permanent magnets into the
SynRM rotor core the electromagnetic characteristics the motor are improved. The motor with the added
permanent magnet is similar to an interior permanent magnet synchronous motor, but the amount of
permanent magnet is smaller with respect to conventional PM. This new motor can be called permanent magnet
assisted SynRM (PMSynRM). To achieve superior performance with this new topology, a PMSynRM optimization
is required. In this paper, it is proposed two low-cost ferrite V permanent magnets assisted synchronous
reluctance rotor geometries (VPMSynRM). The first proposed rotor geometry has one V flux barrier (1V) and
second proposed geometry has two V flux barriers (2V). We will add ferrites into these flux barriers to improve
the performance of motor. In the extreme case (this is also our case) these flux barriers will be completely filled
with ferrites, so this rotor configuration is also known in the literature as interior inclined V permanent magnet
synchronous motor. Finite element (FEM) approach has been used to show the performance of the proposed
rotors. The motivation of this study is to reduce the cost of the rotor by changing the type of PM and by the
choice of suitable rotor geometry.

Keywords: Ferrite V permanent magnets, Permanent Magnet Assisted SynRM (PMSynRM), rotor geometry optimization,
Synchronous Reluctance Motors (SynRM), variable saliency ratio



"Gheorghe Asachi” Technical University of lasi, Romania
7' International Conference of the Doctoral School
May 15 - 17, 2024, lasi, Romania

RESOURCE EFFECTIVE TEXTILE PROCESSES FOR FUNCTIONAL
AND SMART TEXTILES

Vincent Nierstrasz
University of Boras, Sweden

Correspondence address: vincent.nierstrasz@hb.se

Abstract:

Conventional textile dyeing and finishing as well as functionalization processes are characterized by large scale
production runs and typically utilize large quantities of water, energy and chemicals, making them less suitable
for the production of functional and smart textiles. There is a need to introduce flexible, more resource effective
textile functionalization processes thereby avoiding unnecessary use of water, energy, chemicals and
minimization of waste.
Research at the research group Textile Material Technology at the University of Bords focuses on the
development of advanced functional and smart materials using novel, resource-effective processes to produce
such materials in an effective and efficient way.
Examples of such technologies in the TMT group are:
e Digital printing

e Inkjet for functional and smart textiles

e 3D printing

e Valvejet (Chromojet)
e Supercritical CO; (liquid CO,)
e Spray technology
e UV curing
e Plasma
e Catalysis and Biocatalysis
It is a very multidisciplinary domain were e.g. interface and surface science, (bio)catalysis, chemistry,
biotechnology, digital technologies (inkjet, valvejet and 3D printing), 3D body scanning, coating, printing, dyeing,
and nanotechnology meet.

Keywords: advanced textile materials, functional and smart textiles, novel textile technologies, resource-effective
processes, textile functionalization
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PHOTODEGRADABLE POLYMERS AND POLYMER NETWORKS

Maria Vamvakaki
Technical University of Crete, Greece

Correspondence address: vamvakak@materials.uoc.gr

Abstract:

Main chain degradable polymers have been extensively employed for use in biomedical applications, including
drug and gene delivery and tissue engineering. However, lately considerable attention has been attracted on
the on demand main chain polymer degradation using certain external stimuli. Among the different triggers
proposed for use to cleave the polymer bonds, light has emerged as a particularly attractive stimulus to induce
a photo-mediated main chain polymer degradation because of its spatiotemporal control, as well as its
noninvasive nature [1]. Light degradable polymers have been proposed for use in photo-patterning, polymer
recycling and photo-triggered drug delivery. In this work, novel families of photo-degradable polymers and
polymer hydrogels will be discussed. First, transparent, soft, photodegradable and thermo—-reversible hydrogels
comprising PEG as the elastic strands and dithioacetal linkages at the cross-links, that undergo degradation upon
exposure to light, will be presented [2]. By varying the length of the PEG elastic chains, the physicochemical and
mechanical properties, including the porosity, photodegradation rate and storage modulus of the hydrogels
were altered. Mechanistic studies revealed a chemical recycling process to the initial reagents as the main
photoproducts, enlightening the mechanism of network reformation upon heating the system at mild
temperatures, as verified by shear rheology experiments. Moreover, the hydrogel successfully underwent
reversible photodegradation and reformation upon heating, restoring the initial mechanical properties of the
polymer network and thus revealing the re—processability of the system. In the second part, photo- and acid-
degradable poly(acylhydrazones) synthesized via a step—growth reaction of dicarbonyl and diacylhydrazide
comonomers is presented [3]. The amphiphilic nature of the alternating copolymers, as well as the presence of
acylhydrazone groups along the polymer chains, which promote inter— and intra—chain hydrogen bonding
interactions, fostered their self-assembly into spherical nanostructures with sizes that were dependent on the
molecular structure of the copolymer. The photo—sensitivity of the synthesized copolymers to light was verified
by irradiation studies in aqueous solution, while a mechanistic study shed light into the photodegradation
mechanism and the produced photoproducts.

References

1. T. Chen H. Wang, Y. Chu, C. Boyer, J. Liu, J. Xu, ChemPhotoChem 2019, 3, 1059; G. Pasparakis, Th. Manouras, M.
Vamvakaki and P. Argitis Macromol. Rapid Commun. 2012, 33, 183; Angew. Chem. Int. Ed. 2011, 50, 4142-4145; Nat.
Commun. 2014, 5, 3623.

2. M. Psarrou I. Chatzaki, A. Mavromanolakis, D. Vlassopoulos and M. Vamvakaki 2023, submitted.

3. M. Psarrou, M. G. Kothri and M. Vamvakaki, Polymers 2021, 13, 2461.

Keywords: light degradable polymers, main chain degradable polymers, photo-mediated degradation, photo-degradable
hydrogels, stimuli-responsive polymers
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IMMOBILIZED BACTERIAL CELLS ON A NATURAL CARBONACEOUS
MATERIAL FOR DIETHYL PHTHALATE BIODEGRADATION

Emanuel Gheorghita Armanu?, Simone Bertoldi?, Christian Eberlein?, Hermann J. Heipieper?,
Marius Sebastian Secula?, Irina Volf?

!Gheorghe Asachi” Technical University, Faculty of Chemical Engineering and Environmental Protection “Cristofor
Simionescu”, 73A Prof. D. Mangeron Blvd., 700050, lasi, Romania
2Helmbholtz Centre for Environmental Research (UFZ), Department of Molecular Environmental Biotechnology,
PermoserstralRe 15, 04318, Leipzig, Germany

Corresponding author: Emanuel Gheorghita Armanu, gheorghita-emanuel.armanu@student.tuiasi.ro

PhD Supervisor: Professor Irina Volf,
“Gheorghe Asachi” Technical University of lasi, Romania

Abstract:

Plasticizers (e.g. diethyl phthalate, dibutyl phthalate, di-2-ethylhexyl phthalate, etc.) stand out as prevalent
persistent organic pollutants in the environment, intensly used across various industries to increase flexibility,
durability and deacrease viscosity of plastics. The global production of plasticizers (90 % being phthalate esters)
has arised rapidly in the last decades, it is estimated to reach at 8.5 million tonnes annually, with no sign of
decreasing. Due to their complex molecular structures, strong bonds and often long aliphatic chains, phthalate
acide esters (PAE) pose significant challenges for microbial degradation.

Understanding the urgent need to mitigate PAE contamination, novel eco-friendly methodologies are required.
One promising technology involves immobilizing bacterial strains onto natural substrates, this process has the
potential to enhance bacterial biodegradation capabilities within polluted environments.

A Pseudomonas bacterial strain from polluted soil samples was isolated and used as a new “workhorse” for
degradation processes. This strain demonstrated the ability to metabolize PAE and use it as a carbon and energy
source. Subsequent toxicity measurements were carried with Pseudomonas sp. in batch cultures tests at
different concentrations of diethyl phthalate (4, 8, 16 and 32 mM). The porous carrier was obtained
through a thermochemical process optimized for a suitable bacterial colonization. Hydrothermal carbonization
(HTC) of vine wood (VW) waste exdeed a hydrochar with promising porous structure, as it was revealed by
Scanning Electron Microscopy (SEM) analysis. This porous structure, characterized by a broad pore size
distribution (~1-50 um), appears to be favourable for bacterial colonization and biofilm formation. UPLC data
analysis showed a 4-time increased resistence in the immobilized cells compared with the non-immobilized ones
tested with diethyl phthalate. Furthermore, the hydrochar not only can support bacterial growth but also
enhances cellular division capacity, mitigates nutrient depletion from the cultivation media and improves
bacterial resilience against high PAE concentrations. Therefore, the effectiveness of bacterial biodegradation
rate can be improved by optimizing hydrochar properties (e.g. pore volume, surface area and functional group
content). Thus, the integration of carbonaceous materials with PAE-degrading bacteria holds immense promise
as a cost-efficient and sustainable approach for environment decontamination.

Keywords: microbs, plasticizers, biofilm, adsorbtion, support matrix
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SYNTHESIS AND CHARACTERISATION OF BENT CORE LIQUID CRYSTALS
WITH CHOLESTERYL CHIRAL UNIT

lulian Berladean'?, Irina Carlescu?, Yahia Boussoualem?, Nicolae Hurduc! and Abdelylah Daoudi?

”Gheorghe Asachi” Technical University of lasi, ”Cristofor Simionescu” Faculty of Chemical Engineering and
Environmental Protection, Department of Natural and Synthetic Polymers 73 Prof.dr.doc. D. Mangeron Street, 700050
lasi, Romania
2Univ. Littoral Cote d'Opale, UR 4476 - UDSMM - Unite de Dynamique et Structure de Materiaux Moleculaires, 59140
Dunkerque, France

Corresponding author: lulian Berladean, iulian.berladean@student.tuiasi.ro

PhD Supervisor: Professor Nicolae Hurduc
"Gheorghe Asachi” Technical University of lasi

Abstract:

This work presents the synthesis, structural and mesomorphic characterization of bent-core compounds derived
from 2,7-dihydroxynaphthalene. The molecular structure of the synthesized compounds was designed in a way
to combine the properties of the bent-core molecules and the chirality of cholesteryl unit. Thus, the bent-core
derivative has an achiral arm with azobenzene unit and alkoxy end chain and a second arm with cholesteryl unit.
The influence of lateral substitution with fluorine at the achiral arm on mesomorphic properties was also
studied. Structural characterization was performed by 1H-NMR and 13C-NMR to identify the molecular structure
of intermediate and final compounds. Mesomorphic characterization was performed by DSC, to identify the
phase/temperature transitions and associated enthalpies and POM respectively, to identify the mesophase
types, wich proved to be chiral nematic (*N) and smectic for all bent-core analyzed compounds. Thermal stability
and mesophases temperature range varies depending on the length of the alkoxy end chains and lateral
substitution with fluorine atom. In conclusion, 6 new bent-core compounds incorporating the chiral cholesterol
unit have been synthesized and characterized. Their molecular structure was confirmed by 1H-NMR and 13C-
NMR. They show liquid crystalline properties, forming chiral nematic and smectic mesophases.

Keywords: Bent-core, liquid crystals, cholesteryl, nematic chiral, smectic
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Abstract:

This study addresses the challenge of artifacts induced by electrical interferences in ultrasound imaging devices,
focusing on their origins and how to effectively eliminate them. The purpose of the research is to investigate the
mechanisms underlying artifacts generated by electromagnetic interferences and to propose practical solutions
to minimize their effects. In the first phase, the different types of artifacts are categorized, more precisely those
of an internal nature and those of an external nature. Later, we focused on those of an external nature,
specifically those produced by external factors such as conducted and radiated electromagnetic interference.
Following the studies carried out, it was discovered that a large percentage of the artifacts present due to
electromagnetic interference come from conducted emissions. Radiated emissions also impact the quality of
ultrasound images, but considering the rate at which they appear, the focus is on conducted emissions.
Therefore, the researched solution to reduce these types of artifacts was the use of EMI filters connected to the
electrical network. Also, following the research carried out, we highlighted the prevalence of electrical artifacts
in the case of cardiac probes, the frequency range used for this type of probe being the most prone to artifacts,
affecting diagnostics reliability. We also found that in the color doppler mode, using cardiac (sectorial) probes,
the system is most prone to electrical artifacts, and the method identified for their reduction and removal is the
use of specialized EMI filters for this requirement. From the tests performed using an EMI filter, a considerable
difference was highlighted with relevant results regarding the improvement of the quality of the ultrasound
image, this also being reported by the user. Although it proved to be a good solution, there were situations
where even with an EMI filter, the artifacts were not fully diminished. The main goal of this study is to identify
the weaknesses of the existing filters on the market and to design a specialized filter for the elimination of
artifacts to improve the quality of the image, and more precisely the quality of the medical act.

Keywords: ultrasound, artifacts, electromagnetic interference filter, image quality, conducted EMI
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Abstract:

Safety helmets or hard hats are among the most important personal protective equipment (PPE), especially in
the construction industry or any other industry that includes working at different heights or in areas where the
risk of falling cannot be avoided. Currently, there are many types of safety helmets on the market; therefore,
both the design and the type of materials used for their manufacturing are related to their areas of application.
Among these, some of the most important are industrial safety helmets, due to the impossibility of eliminating
the risks of head trauma in different working conditions. This category occupies a special place, especially when
it comes to workplace safety. Nevertheless, usually the most serious and disruptive occupational injuries, i.e.,
work-related traumatic brain injuries, are due to the misuse or use of non-suitable helmets. However, in some
cases, even if the type of helmet was chosen correctly, the failure of this PPE can be related to the material's
durability since aging processes cannot be avoided. Therefore, before use, the safety helmets must be subjected
to rigorous inspections to assure the safety of the operator. In practice, these tests are almost impossible since
most of them can only be performed by specialized personnel or equipment and not by visual inspection of the
operator. Consequently, to prevent any accidents, the users are forced to replace the hard hats after short
periods of use. To assure sustainability in this sector, it is highly necessary to develop safety hats that use green
materials for their manufacturing while finding eco-friendly methods of recycling the old ones. This study
presents a short overview of the literature regarding the use and recycling of safety helmets, focusing on the
shortcomings of each type of material that is used for their manufacturing. Therefore, it was observed that even
though most of the hard hats are made of plastics (thermoplastics, ABS, polyethylene, etc.) or composites, their
reuse is strongly limited due to the inevitable degradation of the materials used for the manufacturing of their
shell.

Keywords: safety helmets; composite materials; personal protective equipment; hard hat; materials selection
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Abstract:

Millions of individuals worldwide are affected by Post-Traumatic Stress Disorder (PTSD) and anxiety disorders,
causing profound disruptions to their quality of life and imposing substantial burdens on healthcare systems.
Despite advancements in psychotherapy and pharmacotherapy, there remains a significant rate of partial
response to current treatments, especially because of the renewal effect - a phenomenon where a previously
extinguished fear reaction reappears in different contexts. The project aims to address a gap in current research
by examining the effects of transcranial direct current stimulation (tDCS) on the renewal effect. Paradigms must
be appropriately designed as well. Fear responses through EEG (e.g. recorded by means of performant g.Nautilus
/ g.USBamp systems and analyzed within g.BSanalyze application, g.tec medical engineering GmbH, Austria) and
behavioral measurements in healthy subjects will be recorded in a 3-day context dependent conditioning
paradigm, tDCS being applied during the extinction phase only for the experimental group. In addition to the
engineering team responsible for configuring BCl systems and recording data, bioengineers and psychology
specialists are also involved. If tDCS is found to be effective in reducing the renewal effect, these findings could
then be applied to patients with PTSD and various anxiety disorders, potentially improving the outcomes of
desensitization therapies.

Keywords: PTSD, Anxiety Disorder, tDCS, EEG, BCI
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Abstract:

The advancement of technology has raised people's expectations and increased their consumption of resources,
which can have adverse effects on the environment. To achieve sustainable development and protect the
environment, distributed generation has been promoted, and electric vehicles (EVs) have been widely used. The
large-scale integration of small-scale renewable energy sources installed to consumers (also called prosumers)
can cause technical issues (increased voltage level, high energy losses, and inverse power flow through the
power transformer from the electric distribution substation) in the electric distribution networks. One of the
measures that distribution network operators can apply is the optimal placement of EV charging stations (EVCSs)
to mitigate technical issues. The paper presents a clustering-based placement methodology of the EVCSs in the
rural and peri-urban electrical networks, considering the hourly power flows and average phase voltages as the
input data for each node. The K-means clustering algorithm has been used to determine the optimal number of
clusters. The “candidate” clusters (containing the nodes where the EV charging stations) have been considered
based on the highest inverse power flows and the increased average phase voltages calculated for a reference
day when the power injections of the prosumers had the maximum value. The nodes from the “candidate
clusters” where the EVCSs will be placed have the minimum average percentage error of the power flow and
voltage calculated in relation to a virtual node characterized by the average features of the cluster. The optimal
number of the EVCSs and placement nodes have been identified based on the minimum value of an objective
function containing the weighted values of the energy losses and mean square deviation of the voltage in the
electric distribution network in various scenarios regarding the typical power demand profiles of EVCSs. A real
low voltage aerial electrical distribution from a peri-urban area with 36 pillars and 53 end-users, including 26
prosumers, has been used to test the proposed methodology. The obtained results revealed that two EVCSs can
be placed in the network to mitigate the technical issues regarding the voltage level, energy losses, and inverse
power flow through the distribution transformer.

Keywords: electic vehicles, charging stations, K-means clustering, optimal placement, distribution networks
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Abstract:

Phase change materials (PCM) are characterised by high latent heat and good stability during phase transition.
The present study explores the synthesis methods and characterisation of nanoencapsulated phase change
materials, their thermal properties and various engineering applications. In recent years there has been a
significant increase in research regarding heat transfer, its storage methods, minimizing heat losses and
improving heat transfer rates during heating or cooling processes. The increased thermal storage properties and
thermal capacity of phase change materials are given by the latent heat of melting and solidification. However,
the main limitations on the use of PCMs for heat transfer applications are poor thermal stability, volume
variations and low thermal conductivity. Micro- and nanoencapsulation are the two most popular coating
approaches where the material (PCM) is retained inside of suitable membrane which provides large surface area
for efficient heat transfer and to overcome leakage problems. Nanoencapsulation can be achieved by three main
methods: chemical, physicochemical and physicomechanical. For multiple applications, nanoencapsulated
phase change materials (NePCM) can be used by dispersing them in a suitable base fluid, in emulsions, mixed
with surfactants, depending on the case. It is well known that mixing nanoparticles in a fluid involves a change
in the liquid’s thermophysical properties, therefore, it can be exploited both the heat transfer capacity of the
base fluid as well as the thermal storage properties of PCM.

Keywords: phase change materials, nanoencapsulation, heat transfer, thermal storage
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Abstract:

The vagus nerve, also known as the vagal nerves, are the main nerves of the parasympathetic nervous system,
forming the 10™ pair of the 12 cranial nerves, and controlling specific body functions such as digestion, heart
rate and immune system. They are considered to be involuntary, meaning you can't consciously control them,
that’s why it’s important to have a good function of these nerves.

Many studies confirm that after the age of 50, the activity of the vagus nerves decreases, resulting in the
disfunction of the above-mentioned functions. The purpose of this study is to increase the vagal nerve tone in a
non-invasive way, by means of low frequency trans dermal electrical impulses in places where this nerve is close
to the skin: the right ear tragus and the right carotid artery.

| constructed a variable frequency and amplitude electrical impulse generator using a NE 555 CMOS timer, which
generates trains of impulses of variable amplitude and frequency, centering the studies on the 45 Hz frequency,
because it is widely used and considered to be of maximum benefit. The shape of the impulses is “spike”,
simulating very well the impulses generated by the neurons i.e. the action potentials.

| used an electronic Pango Shenzen device to measure the pulse and the arterial blood pressure, witha+/-4 %
error tolerance, as well as a semi-automated Winner 858 device with a + / - 3 % tolerance.

The patient who benefitted of this therapy has paroxistic tachycardia and essential hyperblood pressure. The
pulse and blood pressure before the therapy were respectively 88 and 149 / 98.

After | connected the trans dermal patches and established a comfortable amplitude threshold (I increased the
amplitude of the impulses from 0 to a level of “pleasant tickling sensation”) for 30 minutes, | measured the
following values: 82 and 85 for the pulse and 132/76 and 137 / 81 for the arterial blood pressure by using the 2
devices. In conclusion the treatment results show improved heart function indicators as a result of the
intensifying of the activity of the vagus nerve, which is an inhibitory nerve with important role in the
homeostasis. More studies on a higher number of patients, possibly using different types of impulses and
different frequencies, are planed in order to conclude in a favourable way on this method.

Keywords: Vague nerve, electric stimulation, home made generator, heart activity
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Abstract:

The use of sea buckthorn oil in various food supplements, pharmacological preparations with local applications
has been studied until now by numerous researchers. They talk about its benefits in the treatment of metabolic
syndrome as well as anti-ulcerative properties, tissue regeneration, epithelization. Buckthorn oil inhibits gastric
secretion and proteolytic activity in the gastric mucosa, increases the hydrophobicity of the mucosal surface,
and delays the gastric break.

B-sitosterol and B-sitosterol-B-D-glucoside are compounds directly involved in the anti-ulcerative property.
Oral diseases are characterized by the inflammatory cascade and microulcerations that destabilize the oral
microbiome and the keratinized protective layer.

In these conditions, a careful analysis of the benefits of the bioactive compounds from buckthorn oil and its
potential to be used in oral preparations is required, as well as a review of the results already obtained in the
specialized literature.

the present work appreciates this potential and summarizes the applications together with other substances
with a promoting role in oral health.

Keywords: Inflammatory syndrome, oral health, sea buckthorn, nano emulsion, antiage
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Abstract:

As gait is the main form of locomotion for humans it is understandable its importance and quality. Neurological
pathologies, much often than other pathologies, alters this capacity in the most complex way. Gait rehabilitation
is an important objective in physical therapy but is a time and resources consuming event. Overground gait
training represents a major part of physical therapy services.

The nowaday technology, although expensive, has the capability to offer more effective solutions to overground
gait training by partially substituting physical therapist intervention. The most current robotic technologies used
in gait rehabilitation is RAGT (Robotic-Assisted Gait Training). Treadmill-based RAGT (t-RAGT) is most commonly
used in combination with body weight support. This is performed either with end-effector robots that drive two
footplates simulating the phases of the gait, or with exoskeleton orthoses that move the lower body extremity
joints in coordination with the phases of gait.

The purpose of this review is to make a gait analysis, from the point of view of biomechanics on an end-effector
type robot compared to a normal treadmill and overground surface, and to analyze the affected limb during gait
cycle by using a gait analysis system build on a arduino device. The subject group was composed by males and
females with the same diagnosis and similar level of autonomy (FAM scale).

The interpretation of the results is based on the way of how the application of concepts of classical mechanics,
work, power, force (static and dynamic friction, traction, normal reaction), physiological work and efficiency can
differ from patient to patient. The data recorded during the study confirmed that, using robotic systems, the
gait pattern is close to normal. If from the kinematic point of view the movement occurs on a trajectory close to
the physiological one, from the dynamic point of view we understand that this shape is created by the action of
external forces.

Keywords: gait analysis, biomechanics, end-effector robot, treadmill, overground gait, arduino.
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Abstract:

Varicose ulcers, a severe manifestation of chronic venous insufficiency, represent significant treatment
challenges and affect patients' quality of life globally. Innovative therapeutic approaches are crucial to improve
healing processes and mitigate complications. A review of existing studies in this field focuses on the progress
of hybrid hydrogels incorporating fiber-reinforced polymers or microparticles loaded with therapeutic agents,
specifically targeting the effective management of varicose ulcers.

Recently, various studies have paved the way for the use of hybrid hydrogels in medical applications. These
hydrogels, known for their ability to encapsulate bioactive molecules, adjust healing environments dynamically
due to their physicochemical properties. A new research direction would be the integration of natural and
synthetic polymers loaded with pharmaceuticals, forming a matrix that not only supports controlled drug
release, but also simulates the properties of the extracellular matrix to facilitate better cellular interactions and
tissue integration.

The innovative aspect of the new research direction is the application of coaxial electrospray techniques to
create core-shell nanoparticles embedded in hydrogel matrices. These nanoparticles are loaded with essential
oils known for their antimicrobial properties, and the hydrogel base is infused with heparin to provide
antithrombotic benefits. This combination enhances antimicrobial and healing efficacy, making these hydrogels
superior to traditional treatments.

The potential of these hybrid hydrogels extends beyond current applications, suggesting a transformative impact
on chronic wound management. By incorporating advanced bioengineering techniques, these hydrogels offer
dual functionality - simultaneously delivering therapeutic agents while promoting tissue regeneration. This
duality is particularly effective in environments where traditional healing methods are insufficient. In addition,
continued advances in polymer science could allow the incorporation of additional functionality, such as pain
management agents or sensors for real-time healing assessment. This holistic approach in hydrogel technology
marks a major leap forward in both the conceptual and practical aspects of treating varicose ulcers, aligning with
the latest trends in vascular health research and biomaterials innovation.

Keywords: hybrid hydrogels; transdermal delivery; heparin; nanoparticles
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Abstract:

Solar energy is a renewable and infinite source of energy that creates no harmful greenhouse gas emissions — as
long as the sun continues to shine, energy will be released.

The carbon footprint of solar panels is already quite small as they last for over 25 years. In addition, the materials
used in the panels are increasingly recycled, so the carbon footprint will continue to shrink.

In this context, the paper describes the design and implementation of a photovoltaic park adapted to the needs
of a medium-sized town in Constanta County, with an emphasis on energy efficiency and cost reduction.

By analyzing the energy consumption of consumers in the administration of the town and identifying its solar
energy generation potential, an optimally sized photovoltaic system is presented to cover a significant part or
even all of the consumers' energy requirements.

In this sense, a detailed evaluation of the location of the park is carried out, taking into account factors such as
sun exposure and topography. This information is used to determine the most suitable configuration of the
photovoltaic park, including the number and location of the solar panels, as well as the equipment needs for
connecting and discharging the generated power to the grid. A profitability analysis is also presented, evaluating
the initial costs of building the photovoltaic park, as well as the long-term savings generated by the reduction of
energy bills and possible subsidies or tax advantages associated with the use of solar energy for commercial
purposes.

Some technical aspects of the equipment needed to create the photovoltaic system will be presented (solar
panels, electrical protections, inverter, connection systems etc.), as well as some measures to optimize the
performance of the system, such as monitoring and maintenance, will also be considered.

Finally, a plan will be presented for the implementation and operation of the photovoltaic park, including the
stages of installation, testing and integration into the existing electrical network. It will be emphasized that by
adopting this system, this town will be able to reduce their carbon footprint and improve their sustainability,
while optimizing their operational costs and strengthening their energy independence

Keywords: solar energy; carbon emissions; photovoltaic park; reduced costs
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Abstract:

In recent years, we've seen a significant rise in the implementation of solar farms and wind turbines. However,
solar energy production is increasingly facing disadvantages due to the imbalances it introduces into the OPCOM
(Romanian gas and electricity market operator) market. Romania's National Electrical Grid is not fully equipped
to manage the distribution of energy produced, particularly to large industrial consumers or for the import-
export market. During peak production times, this inefficiency often results in electricity prices plummeting into
negative territory, which in turn disrupts wind turbine electricity generation.

The current approach to managing this issue is rather drastic. Wind farms have resorted to systems that can
shut down turbines, either partially or completely, to avoid the cost of delivering energy. Essentially, it becomes
more economical to cease operations temporarily than to incur the expenses associated with contributing
power to the grid. Similarly, because solar plants tend to produce electricity simultaneously and at comparable
rates, they face lower compensation or, in some cases, incur costs for the energy they generate.

This situation calls for a detailed analysis of viable solutions to mitigate these challenges.

Ideally, to boost the efficiency of electricity production, the National Electric Grid would be upgraded to handle
all generated energy. Additionally, the integration of more industrial electricity consumers and the transition to
electrified transportation would be beneficial. However, such developments will take considerable time. A more
immediate resolution would involve outfitting particularly large solar farms with robust Energy Storage Systems
and high-power inverters that can handle large energy charging or discharging. These installations would
manage the supply and demand of energy, allowing for the strategic sale of electricity back to the grid at
favorable rates or contributing to the Energy Equilibrium Market when necessary.

This paper will outline the systems that enable access to the Energy Equilibrium Market, detailing the process
of integration and the necessary equipment. The importance and advantages of participating in this market will
also be discussed, highlighting how it can stabilize pricing and support the overall energy infrastructure.

Keywords: solar energy; electrical grid; storage systems; equilibrium; stability; energy market
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Abstract:

Ever since the United Nations (UN) introduced the Sustainable Development Goals (SDGs) in September 2015,
sustainable development has become a central topic of discussion among legislatures, professionals, and
decision- makers worldwide. Recent studies have emphasized the crucial role that the tourist sector plays in
effectively accomplishing the SDGs. Tourism is a significant industry that creates employment opportunities and
produces revenue, consequently adding to the gross domestic product and fostering economic growth in a
tourist destination. Increased globalization, changes in transportation, growing populations, technological
advances, the rise of digital platforms, and increased communications channels have all contributed to a
significant increase in visits to tourism-related sites. Hence, the tourism industry has made an important
contribution to the economic and social progress in many places worldwide, emphasizing the importance of
sustainable management of tourist sites. Over the last several years, there has been a consistent increase in
demand for tourism activities. This research aims to examine the convergence between responsible tourism and
the SDGs, with a specific emphasis on popular tourist destinations. This study seeks to investigate the successful
implementation of sustainable tourism practices in addressing certain SDG goals, such as poverty reduction,
environmental protection, preservation of cultural heritage, and inclusion within society. The article proposes
to determine successful strategies and new approaches in promoting responsible tourism by assessing current
literature, analyzing suitable data from Eurostat, and providing case studies from differed destinations.
Furthermore, its objective is to offer concrete suggestions to decision-makers, tourism actors, and community
members on how to incorporate equitable tourism concepts into their strategies and actions. This will help
foster more environmentally conscious, collaborative, and resilient forms of tourism. The findings of this analysis
have implications for policy stakeholders, interested parties and professionals involved in tourism management
and sustainable development. By achieving a deeper understanding of the economic and environmental
dimensions of tourism, stakeholders can develop informed strategies to maximize the benefits of tourism while
mitigating its negative impacts on the environment and local communities. Additionally, this study examines the
challenges of balancing economic growth and environmental preservation in the tourism sector in Romania,
contributing to sustainable tourism development.

Keywords: economic development, environmental conservation, responsible tourism, SDGs, sustainability, tourism impact
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Abstract:

Assessing muscle strength is crucial in physical therapy, but it's particularly challenging with the pelvic floor
muscles (PFM) due to their location and limited mobility. Evaluating these muscles provides insights into the
patient's ability to contract and support the pelvic organs (bladder, bowel, uterus) and abdominal structures,
maintaining sphincter function, balance during walking, and blood circulation. Additionally, it helps track
changes in PFM function and strength throughout the rehabilitation process.

The objective of this study is to develop a novel sensory device specifically designed to measure pelvic floor
muscle (PFM) strength, aiming to overcome limitations observed in existing devices. The initial section
provides an overview of anatomical and biomechanical data pertinent to this investigation. Various
assessment techniques such as palpation, visual observation, electromyography (EMG), ultrasound, or
magnetic resonance imaging (MRI) can capture different aspects of PFM activity. However, all these methods
require specialized facilities, equipment, trained personnel, and may entail discomfort for the patient.

Due to the wide range of sensors available and their application across various fields, it seemed natural to
consider integrating them into this new device. The proposed sensory device will comprise a Foley urinary
catheter combined with a sensor activated by a fluid. The sensory system will be connected to the balloon
port lumen of the Foley catheter. This design allows for the sensory device to be easily attached to or detached
from the urinary probe, making it applicable only to patients who require it.

The advantages of this new sensory device are numerous: the Foley catheter is suitable for both genders, it is
cost-effective and commonly utilized, it can serve as a reference point for locating and engaging the pelvic
floor muscles, it is managed by medical personnel, it can be worn comfortably for extended periods and even
used at home, it reduces the necessity for additional equipment and evaluation space, and it can guide
patients in performing exercises while documenting potential treatment progress.

Keywords: pelvic floor muscles assessment, sensorial system, foley catheter
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Abstract:

Silver nanoparticles (AgNP) have various applications in daily people’s life due to their nanometric scale,
antibacterial activity and special electro-optical properties. In the U.S. alone, in 2011 the production of
minimum 2.8 t of AgNPs was estimated with enhanced perspective for 2025 (up to 800 t) meaning huge
amount of particles released in the environment. Biological synthesis aims to minimize the AgNP
nanotoxicity by using plant extracts as silver ion reducers. We present the results of chemical reduction
(with trisodium citrate (TSC)) and those of biological synthesis with lemon extract and the influence of
ultraviolet radiation exposure on the AgNP synthesis completion. The photochemical synthesis was
accomplished with chemical reagents, commercially available Citrus fruits, laboratory devices for weighting,
heating, stirring and centrifugation while physical methods for the AgNP characteri zation were
applied: X-Ray diffractometry, Dark Field optical microscopy, Scanning Electron Microscopy and Energy
Dispersive X-Ray Spectroscopy, UV-Vis spectrophotometry. UV-C irradiation was performed with 12 W
power tube generator from Philips. The results that first confirm AgNP formation were the electronic
absorption spectra recorded in the visible radiation range, with spectral band maximum at typical
wavelength. After first reaction step, as soon as reaction medium turned off its color to yellow, the UV
exposure was carried out for 10-20-30 min, the results of this second reaction step being evidenced by the
progressive increasing of the characteristic band intensity, in time. X-Ray Diffractometry (XRD) revealed
characteristic peaks of crystalline silver structures, Scanning Electron Microscopy (SEM) has visualized in
both cases tens nanometer particles as well as the Dark Field Microscopy did. Energy Dispersive X-ray
Spectroscopy (EDS) confirmed the presence of nanosilver by means of Ag L shell emission line. Although
the microstructural investigation methods emphasized similar results regarding the samples’ granularity,
the highest capacity of silver reduction with AgNP formation was shown for the biological method
completed with ultraviolet radiation exposure, as evidenced by the increased intensity in the spectral band
for AgNP reduced with lemon extract compared to the spectral results for the chemical reduction with TSC.
We will develop further the experimental study of AgNP biological synthesis with focus on the fresh extracts
from fruits containing high levels of antioxidants.

Keywords: Silver nanoparticles, chemical reduction, biological reduction, spectral band, microstructural features
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Abstract:

In previous studies, the presence of shape memory effect (SME), at recycled Polyethylene terephthalate (R-PET)
and Polyethylene terephthalate glycol (R-PETG), was revealed and analyzed. Both at extruded filaments and 3D
printed specimens, of R-PET and R-PETG, the presence of free-recovery SME was observed. In addition, R- PETG
filaments were able to develop work-generating SME, over multiple cycles, during which loads over 50 times
heavier than active specimens were lifted. However, R-PET specimens were unable to develop work- generating
SME.

The present paper aims to report and explore the capacity of thermoformed R-PET cups to develop work-
generating SME by lifting various loads, during heating. The cups were experimentally produced by hot deep
drawing, with symmetrical geometry and a depth-to-width ratio exceeding 1:1, the process being plug-assisted,
to enable the most uniform material distribution for constant wall thickness obtainment.

For this purpose, a special experimental setup was designed and obtained by 3D printing. The setup has to meet
the following requirements: (i) firm fixture of the cups through their upper brims, (ii) stable fastening of the hot
air gun and temperature measuring multimeter and (iii) clear visualization of both cup bottom lifting and
temperature variation, during heating.

The paper describes the technological stages for R-PET cup production, starting from the hot extruded foil (which
has anisotropic mechanical properties due to the hot extrusion process) and finishing with the geometry of the
final product (which was obtained with various geometric dimensions and the best form factor). Then, the design
of each constructive element of the experimental setup was introduced and the final 3D printed part was
described. In order to emphasize the occurrence of work-generating SME, the influence of numerous
parameters was investigated, namely: (i) distance between cup bottom and hot air gun nozzle; (ii) heating time
and intensity; (iii) visualization of cup bottom displacement; (iv) magnitude of lifted loads.

At the end of the paper, experiments were performed for analyzing both a free-recovery and a work-generating
SME and the corresponding variations of cup bottom displacement with temperature were plotted

Keywords: recycled PET, shape memory effect, thermoforming, 3D printing, work-generation
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Abstract:

Dielectrophoresis (DEP) is a powerful and well-established technique that allows label-free, non-invasive
manipulation, and characterization of biological cells by leveraging their electrical properties. DEP has become
a promising technique to separate, isolate and identify biotargets suspended within a medium based on their
dielectric properties, fact which might be essential in development of future biomedical applications.

DEP is strongly dependent on the dielectric properties of the cells and the polarisability of the medium, mainly
the Maxwell-Wagner (MW) or interfacial polarisation mechanism. To date, DEP microfluidic devices have been
improved for sorting biological cells from healthy cells based on differences in cell response to electric field
gradients. Cellular DEP behaviour is largely dominated by extracellular factors, including the electrical properties
of the cell membrane and cytoplasm, cell size and solution conductivity. Microfluidic dielectrophoretic (DEP)
devices demonstrated to be useful in differentiating cells based on their electrophysiological properties with
high applicability potential in (pre-)clinical diagnostics and medical research.

The herein review is aiming to provide an in-depth collection of experimental studies on utilization of DEP in
handling various biological cells. Thus, starting from the classical setup of DEP, several literature-proposed
technological configurations for cells sorting have been discussed, namely: (Electrode-Based) Dielectrophoresis
(DEP or eDEP), insulator-Based Dielectrophoresis (iDEP), contactless Dielectrophoresis (cDEP), traveling Wave
Dielectrophoresis (twDEP), optically Induced Dielectrophoresis (oDEP), dielectrophoretic Field-Flow
Fractionation (DEP-FFF or dFFF).

The literature is presenting a plethora of studies with respect to electrical evaluation of cells, and this review is
reporting a collection of information regarding the functioning principles of different types of dielectrophoresis
set-ups and electrical investigation. The interpretation of electrical characteristics against frequency is discussed
with respect to interfacial/Maxwell-Wagner polarization. Nonetheless, technological challenges and future
scientific directions to be approached for ensuring medium-term large-scale uptake of DEP in clinical studies are
discussed while clearly differentiating the influence of electrodes’ geometry and architecture, medium
conductivity, DEP parameters against cells electrophysiology.

Keywords:. dielectrophoresis, biological cells, electrodes, medium conductivity, non-uniform electric field
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Abstract:

Parkinson's Disease (PD) is a neurodegenerative disorder characterized by motor symptoms such as tremors,
bradykinesia, and rigidity. Early diagnosis and intervention are crucial for effective management of the disease
and improvement of patients' quality of life. In recent years, machine learning techniques have emerged as
powerful tools for analyzing biomedical data and aiding in disease diagnosis. This study explores the application
of Gradient Boosting Machine (GBM), a popular machine learning algorithm, for the classification of PD based
on accelerometer data.

The primary objective of this research is to develop a robust classification model capable of accurately
distinguishing PD patients from healthy controls using accelerometer data. The dataset used in this study
consists of accelerometer readings collected from PD patients and controls during various activities. These
readings capture movement patterns that are indicative of motor impairments associated with PD.

To train the classification model, statistical and frequency domain features are extracted from the accelerometer
data. These features include measures of central tendency, variability, and spectral characteristics of the
movement signals. The GBM model is trained on these features to learn the underlying patterns that
differentiate PD patients from controls.

The results of the study demonstrate the effectiveness of the GBM model in classifying PD patients and controls.
The model achieved an accuracy of 58.3%, with a precision of 100%, recall of 37.5%, and F1l-score of 54.5%.
Additionally, the area under the receiver operating characteristic curve (AUC-ROC) was found to be 68.8%. These
findings suggest that the GBM-based classification model shows promise as a diagnostic tool for PD.

The implications of this research are significant for the early diagnosis and management of PD. Accurate
classification of PD patients can lead to timely interventions, personalized treatment plans, and improved
patient outcomes. Future research directions may involve the refinement of feature selection techniques,
exploration of ensemble learning methods, and validation of the model on larger and more diverse datasets.
Overall, the study underscores the potential of machine learning approaches in enhancing the diagnosis and
understanding of Parkinson's Disease.

Keywords: Parkinson's disease, machine learning, gradient boosting machine, motor symptoms, feature extraction,
statistical analysis
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Abstract:

In the evolving landscape of global conflict, cyberwarfare has emerged as a critical domain where state and
non-state actors engage in digital battles. This PhD research situates cyberwarfare within the broader context
of contemporary warfare and national security. The primary objective is to analyze the effectiveness of
offensive cyber operations as tools of strategic policy in the ongoing conflicts. The current global conflict
between Democracy and Autocracy presents a compelling case encapsulating the intersection of geopolitics,
technology, and security concerns. Embarking on this exploration, it is crucial to dissect the intricate layers of
this cyberwarfare phenomenon to grasp its implications for telecommunications and cybersecurity.

Using a mixed-methods approach, the PhD research integrates quantitative data analysis with qualitative case
studies. The methodology encompasses a comprehensive review of cyber incidents from the past decade,
coupled with simulations of cyber-attacks using a custom-developed digital warfare environment. This dual
approach facilitates a robust examination of cyber tactics and their real-world implications.

The findings are expected to reveal a nuanced landscape where cyber operations produce significant strategic
advantages, particularly in terms of intelligence gathering and disruption of enemy infrastructure. The results
might also highlight the challenges in attribution, the escalation of hostilities, and the potential for collateral
damage. A notable case is the analysis of the ransomware operation on the Hipocrate software, which
underscores the complexity of cyber-attacks and their reverberating effects on critical infrastructure and
international relations. The discussion also delves into the ethical considerations and the necessity for an
international framework to regulate state-sponsored cyber activities. We argue that while cyberwarfare
presents a powerful tool, it must be wielded with caution to avoid unintended consequences.

Finally, the PhD research underscores the transformative impact of cyberwarfare on modern conflict. It
advocates for a strategic approach that balances offensive capabilities with defensive resilience, emphasizing
the need for international cooperation to mitigate the risks of cyber escalation. The research contributes to
the knowledge on cyberwarfare by providing real evidence of its strategic utility and by proposing a framework
for responsible conduct in the digital domain.

Keywords: cyberwarfare, cyber-attacks, ransomware, international relations, global conflict, telecommunications
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Abstract:

The global climate crisis requires the adoption of viable solutions in terms of reducing pollution. Under the
given conditions, one of the solutions imposed on the background of this crisis involves the mass electrification
of vehicles and all large consumers of fossil fuels. The main reason for this mass electrification trend is the high
efficiency of electric motors in energy conversion compared to internal combustion thermal motors. In this
context, the tendency was to compare one of the electric machines used by car manufacturers (PMSM) with
an electric machine less used in the car industry (WFSM).

In this paper, the performances of a surface-mounted permanent magnet synchronous machine (PMSM) and
a wound field synchronous machine (WFSM) are compared to validate the information found in the specialized
literature regarding to these types of electrical machines.

This study focuses on highlighting the advantages of PMSM, such as the ability to generate magnetic field
without electric current, high efficiency and high specific power relative to the volume or mass of the machine.
In order to have a point of reference, the simulations focused on two 1kW synchronous machines with a 9/10
structure (9 stator poles and 10 rotor poles) with identical stator, the first one excited by permanent magnets
and the second excited by an electromagnetic field. These were performed by using the ANSYS Motor-CAD
software.

Simulation results using Finite Element Analysis (FEA) are analyzed, and conclusions are presented. The results
obtained from the simulations support the hypotheses found in the literature. At the same mass or volume,
the PMSM, compared to the WFSM, develops a higher torque and power, offering a better efficiency; the
absence of the rotor winding causes the total losses to decrease, reducing the electricity consumption
required to excite the machine. The study indicated that PMSM with permanent magnets on the rotor surface
(SPM) is a better option in applications where energy stability and high torque are required (excluding the
influence of temperature on permanent magnets and their cost).

Keywords: FEM simulation, Ansys Motor-CAD, electrical machine design, PMSM (permanent magnet synchronous
machine), WFSM (wound field synchronous machine), SPM (surface permanent magnet)
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Abstract:

Advanced eXtensible Interface (AXI) is an on-chip communication bus protocol part of the Advanced
Microcontroller Bus Architecture (AMBA) specification. It is being developed, maintained and open-sourced by
ARM. Recently, the specification reached its 5th version, named AMBAS. This latest version includes the AXI5-
Stream Protocol, which is a modified subset of AXI. It defines an interface for data exchange between a single
transmitter and a single receiver, being a suitable protocol for use cases where on-chip high bandwidth, burst
type of communication is needed. AXI5-Stream is not ye