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Introduction by the Editors

The second volume of the ATHENA Research Book (ARB) complements the first
volume, published in November 2022, by putting more emphasis on the institutional
aspects of research carried out by the members of the alliance and on their
achievements through an annotated bibliography of their outstanding academic
publications. This new volume also reflects the alliance’s performance in the form
of short reports on work packages and on the lectures given within the ATHENA
Colloquial Talks. A chapter with student contributions is again included, as in the

first volume.

The ATHENA European University is an alliance of nine Higher Education
Institutions with the mission of fostering excellence in research and innovation
by facilitating international cooperation. ATHENA stands for Advanced
Technologies in Higher Education Alliance. The partner institutions are from
France, Germany, Greece, Italy, Lithuania, Portugal, Slovenia, Spain and
Poland: University of Orléans, University of Siegen, Hellenic Mediterranean
University, Niccolo Cusano University, Vilnius Gediminas Technical
University, Polytechnic Institute of Porto, and University of Maribor. In 2022,
institutions from Poland and Spain joined the alliance, namely University of
Vigo and Maria Curie-Sklodowska University.

Thus, the ATHENA Research Book, Volume Two, consists of three main chapters
(the research landscape of alliance members, their annotated bibliographies, the
student contributions) and two supplementary chapters (ATHENA Talks abstracts
and work-package reports). The book not only gives an overview of research
potential in the alliance but also displays the strong relationship between research
and the educational part of ATHENA. It also presents the advancement in different
project areas that led to the sustainable configuration of the ATHENA European

University as an outcome.

Chapter One provides a comprehensive insight into ATHENA partners’ research
activities, covering both the institutions' overall research landscape and their
outstanding achievements in research and innovation. Its authors, the ATHENA

Research Board members, are mainly vice-rectors of the alliance members,
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responsible for research. The chapter showcases research activities and identifies
partners’ strengths; it contributes to easier facilitation of cooperation between the
ATHENA partners. Authors were asked to cover the following sections: Introduction
(the role of research at the institution — the ATHENA alliance member), The
Research Landscape (an overview of research activities at the institution in general),
Outstanding Research (flagships to be identified), From Research to Innovation
(endeavours to transfer technology and other research results to society at large),
Involvement of Students (participation of graduate/postgraduate students in the
research and innovation process) and The vision of ATHENA research-based
cooperation (strategic message/contribution to the idea of alliance). The rich
information provided herein may be used by the institutional leadership of the
alliance members to inform future cooperation as well as by principal
investigators/researchers to identify mutual interests. The authors in Chapter One
also recognised the importance of using ATHENA’s Shared Resources Directory
(SRD), an on-line registry and communication tool of capabilities and other
research-related data of the alliance members/partners, developed and maintained
by one of the alliance members (University of Maribor) in cooperation with the
other ATHENA partners. SRD also contains the list of ATHENA research priorities
and of shared research infrastructures.

Chapter Two — The Annotated Bibliography — presents a list of outstanding and
most notable publications of each alliance member’s researchers published over the
past five years. Though the partner institutions’ size varies, we expected up to 25
bibliographical records by alliance member in this chapter. The individual records
are tagged in one of four research field groups: (1) Physical sciences and engineering,
(2) Social sciences and humanities, (3) Life sciences or (4) Multidisciplinary. The
contributors — again, the ATHENA Research Board members — were encouraged to
restrain from using (just) the quantitative criteria of journal impact factor and to
involve more qualitative selection criteria in line with the principles of the Leiden
declaration and those displaying the variety of research excellence spanning through
more fields of science. The final list of annotated bibliographies, sorted by alliance
members and then by the field of research, clearly displays their soaring and
influential presence in the worldwide research community.

The chapter entitled Student Contributions addresses research topics of students
but also demonstrates students’ involvement in research. It comprises both short
communications summaries of student theses at the master or doctoral level and
short communications on best practices and cooperation models, displaying the
interrelation between teaching and research from the student perspective. Each
contribution had to be first approved and reviewed by the students’ academic
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supervisors. Papers were then reviewed by the editors or members of the Editorial
Board; when additional expertise was needed, external reviewers were invited. 80
per cent of papers were accepted. Each contribution was assigned a unique DOI
(Digital Object Identifier). Supporting the open access to research publications and
research data, the editors encouraged the registration of their preliminary results
at arXiv or a similar free distribution and an open access archives/site.

The remainder of this volume brings two informative chapters, one with concise
reports on ATHENA project’s work packages and on the lectures given in the
framework of the alliance’s recurrent ATHENA Talks.

The ATHENA Talks series, initiated in 2020 and organized by the Hellenic
Mediterranean University, is still ongoing, attracting an increasing number of
viewers (more than 9000 views in YouTube). Talks are given remotely by renowned
scientists cooperating with or working at one of the ATHENA alliance institutions.
In this volume the abstracts for 90 talks are published, with links to the full lecture.

Both volumes of the ATHENA Research Book were initiated within the first phase
of the EACEA-funded ATHENA project (2020-2023) and formally they have a
deliverable status. However, ATHENA European University is more than a project;
it is a long-term vision of alliance members to cooperate and implement the EU
European Universities initiative. Both volumes offer an insight into the strengths

and sustainability of the alliance. We, the editors, are already looking forward to
the next volume, one that will showcase further achievements of our members as
well as our joint research efforts, contributing to the globally competitive and
attractive European Education Area and European Research Area beyond the
project phase.

Jézsef Gyorkos

Rob Blonder

Anne Friederike Delouis
Jana Javornik
Konstantinos Petridis
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Research Activities at the

Hellenic Mediterranean University

Michael Tatarakis

Institute of Plasma Physics and Lasers, University Research and Innovation Centre,
Hellenic Mediterranean University, Tria Monastiria, Rethymno, Crete, GR-74100, Greece

Department of Electronic Engineering, School of Engineering, Hellenic Mediterranean
University, Chania, Crete, GR-73133, Greece
mictat@hmu.gr

1 Introduction

The H.M.U. [1] is a particularly active University in conducting research. The H.M.U.’s
research policy emphases on basic, technological, or applied research promoting science and
education, while respecting the academic ethics. Among others H.M.U. focuses at promoting
cooperation with national and international bodies in higher educational and research. A wide
network of research collaborations has been developed, which is intensively supported through
national and international research and development projects, the close collaboration with
prestigious research bodies, the cooperation with the private sector in general and of course
the interaction with the society.

The H.M.U. has achieved top performance and recognition among its peers as recognised
by the external evaluators and reflected in the University ranking catalogues and the National
Documentation Centre. As a result, students have many opportunities to actively participate
in research and development programs, this being also one of the primary policies of the
University.

H.M.U.’s researchers are actively involved in extensive scientific activities in collaboration
with national and international research teams, which have led to results of great significance
and have contributed to the development of internationally recognized innovative products.
It is the significant distinctions of the members of H.M.U.’s staff in the international stage,
as well as those of its students, that constitute the most convincing evidence of the impact of
the research conducted in the laboratories and research units of the University.

The fundamental, technological and applied research at H.M.U. focuses on cutting-edge
research in the following fields: exact and engineering sciences; health sciences; agriculture
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2 Research Activities at the Hellenic Mediterranean University

and environmental sciences; materials science; economics sciences; humanities and social
sciences. For further information about the H.M.U. please watch the video at
https://www.youtube.com/watch?v=EnKRE5QcuS8c.

2 The Research Landscape

The H.M.U. focuses in fundamental, technological and applied research aiming at promoting
science and technology for the benefit of society [2]. Each of the five schools/faculties in
H.M.U. focuses on research topics of their specialty conducted in the research laboratories of
the faculties or the departments. Below a brief picture of these research topics is given, which
composes the research landscape of H.M.U..

School of Engineering:
* Energy Systems / Grid Systems and Management
¢ Renewable and Clean Energy Sources
e Lasers and Optoelectronics / Plasma Applications / Electronics
e Control Systems and Robotics
e Advanced Materials / Nanomaterials for Energy and Environmental Applications /
Graphene
e Informatics / Multimedia
e Internet of Things
e Telecommunication Networks / Antennas
e Geophysics / Seismology / Geology / Geoinformatics

School of Agricultural Sciences:
¢ Biotechnology
e Plant Protection / Ecotoxicology
e Olive Production Systems
e Climate Change
e Management of Natural Resources / Environment / Waste and Wastewater
Management

School of Health Sciences:
e Social Work
e Human Health
e Road Safety
e Advanced Clinical Practice
e Food Technology
e Nutrition / Dietology

School of Management and Economic Sciences:
e Economics / Accounting / Finance
e Management
e Data Analysis / Modelling
e Tourism / Entrepreneurship
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School of Music and Optoacoustic Technologies:
e Music Technology and Informatics
e Room and Structural Acoustics
e Environmental Acoustics
e Ultrasounds and Applications

University Research & Innovation Centre:

To further strengthen research at the university, the senate decided in 2019 to establish the
University Research & Innovation Centre (U.R.I.C.) of the Hellenic Mediterranean
University, based on the new legislation for the Higher Education which operates as a distinct
research centre of the H.M.U. [3]. The purpose of U.R.I.C. is to conduct fundamental and
applied research, exploit research results for the benefit of the society, support new scientists
acquiring specialization, provide services to public and private entities, educate and train,
collaborate with other national and international research institutions, engage in large
research infrastructures, provide developmental and consultative activities with national and
international institutions.

U.R.I.C. consists of the following Institutes:
e Institute of Plasma Physics and Lasers (IPPL) - https://ippl.hmu.gr/en/home-en
¢ Institute of Emerging Technologies (i-EMERGE) - https://i-emerge.hmu.gr
e Institute of Physics the Earth’s Interior & Geohazards (IFEGG) - https://earth-
phys.hmu.gr/en/home
e Institute of Energy, Environment &  Climate Change (IEECC) -
https://ieecc.hmu.gr/en/home

e Institute of Financial Analysis, Business Administration and Tourism -
https://hmu.gr/en/research /university-research-center
e Institute of Agri-Food and Life Science - https://agro-health.hmu.gr/en/home

3 Outstanding Research

A large number of competitive research programs are being realized in H.M.U. within the
research laboratories and the institutes of U.R.I.C.. Technologies of the 4™ industrial
revolution such as Analytics and Intelligence, Internet of Things, Optoelectronics, Lasers,
Nanotechnology and Nanomaterials, Robotics, 3D manufacturing technologies, Ultrasounds
are the spearhead for the research topic area of technology and the exact sciences.

In addition to the above, outstanding research activities are conducted in the areas of
Energy, Environment and Climate Change (RES, Smart Grids, Circular Economy, Water
and Waste Management), Agri-Food Complex (Sustainable Agriculture, Organic Crops, Plant
Protection, Precision Agriculture, Food and Nutrition, packing and logistics), Health and
Social Sciences, Accounting-Finance, Management and as well as in Tourism.

Only in 2022, 200 researchers, 150 PhD students and 20 Postdoctoral researchers have
been recruited for the implementation of the aforementioned research. The U.C.R.I. on the
other hand, has 220 affiliated researchers among them 60% external researchers proving the
extroversion of the research in H.M.U. in line with its strategic plan. Research Institutes of
the UCRI are members of ESFRI and National Research Infrastructures (e.g., HELLAS-CH,
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HELPOS, EMERGE). Funding comes from competitive International and National
programmes as summarised in Figure 1.

Documents by funding sponsor Scopus

Compare the document counts for up to 15 funding

Horizon 2020 Framewark Programme
€uropean social Fund | N
European Reglonal Development Fund
seventh Framework programme | RN
General Secretariat for Research and Tec... | NN
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National Natural Science Foundation of ... [ NN
Hellenic Foundation for Research and in... [ N

state Schotarships Foundation [

0 50 100 150 200 250 300 350 400

Documents
Copyright © 2023 Elsevier B.V. All rights reserved. Scopus® is a registered trademark of Elsevier B.V.

Figure 1. Funding of the Research at H.M.U.. Documents by funding sponsor, Source: Scopus

The research management is supported by the Special Research Fund Account unit and
the decision making Research Committee. Furthermore, actions for the dissemination of
H.M.U.’s research results to society and industry are taking place, among others the
Researcher’s Night funded by the European Commission, Horizon Europe Framework
Programme (HORIZON), actions organised by the International Relations Office (IRO) [4]
as well as actions organised by the research laboratories, the research institutes and the
faculty departments of H.M.U.. They also significantly contribute to the creation of a
connection between research and education, as well as lifelong learning and training.

4 From Research to Innovation

H.M..U’s research policy focuses on creating a culture of quality and excellence leading to
innovation, extroversion and societal benefits. Leading role for the realisation of this goal
plays the development of an atmosphere of academic cooperation respecting the ethics and
on recognition of values. The above policy is founded on four main pillars [5]:
e respecting and encouraging specialized knowledge while at the same time promoting the
removal of any obstacles impeding cross-fertilization,
e supporting the production of new knowledge, both thematic and interdisciplinary within
and between the scientific fields and disciplines,
e facilitating collective and collaborative work practices,
e encouraging strong national and international collaborations and establishing research
infrastructure of high impact factor aiming to creating opportunities and prospects, all
leading to a higher level of research.

In addition, H.M.U.’s quality policy emphases among others on the internal organization
of the University’s research units adapting good international practices, on the
implementation of quality systems which guarantee the production of high-quality scientific
research through procedures which are constantly improving, on the realisation of research in
high added value for the society research areas. Furthermore, compensating high individual
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performance with the unquestionable value of the teamwork and establishing an environment
conducive to innovation, are all constituents of H.M.U’s innovation policy.

Research at H.M.U. is conducted at research areas with high impact factor as published
by the National Documentation Centre (NDC) and shown in Figure 2(a) while Figure 2(b)
presents the distribution of the research outcome in the areas of research. An intense
interdisciplinary result is shown following the strategic plan of the H.M.U..

Documents by subject area Scopus

Engineering (14,5%)

Other (26.0%) ™\

Computer Scienc... (14.1%)

Chemistry (3.6%)

Mathematics (4.2%)
Physics and Ast... (8.0%)

es... (4.5%)

Environmental S... (5.6%) Materials Scien... (7.0%)

Agricultural an... (5.9%) " Medicine (6.6%)

BT erona socumenmanon cevre Ry OO ol S

Figure 2. a) Research areas of H.M.U.’s research as recorder by the National Documentation Centre, b)

Peer review publications per research area.

5 Involvement of Students

Universities in Greece enjoy full self-administration and academic freedom supervised by the
Ministry of Education and Religious Affairs and Sports, in accordance with article 16 of the
Constitution. In this frame, each university has the autonomy to determine the way in which
its students participate in its research activities. H.M.U. has set the goal of the greatest
possible participation of its students in research activities since its strategic position is that
quality education and research are closely related concepts. Students at H.M.U. have indeed
many opportunities to actively participate in research and development programs. This is
achieved through four main pillars of actions.

e The first pillar is based on the personal interaction of the students with the coordinators
of the research programs for the auxiliary execution of research within the research
project.

e The second pillar is determined by the undergraduate study programme which assumes
the compulsory diploma work for the students as part of it. During the diploma semester
students are encouraged to participate in the research activities of their departments.

e The third pillar takes advantage of the student internship which is optional but
important for the students who choose to use to use this feature. The action is organized
and supervised by the Internship Office of H.M.U.. Internship positions are given upon
request in the research laboratories

e The fourth pillar is based on the postgraduate programs of study and the doctoral study
program where students are de facto part of the research process.
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6 The vision of ATHENA research-based cooperation

The research mission of the ATHENA University is as important as the educational mission
and consists in the systematic support and promotion of scientific research.

The research policy document of the ATHENA University is under development and
defines the mission and priorities of the University and its alliances. The policy focuses on
innovative, including interdisciplinary, research aiming at creating immediate, medium and
long-term benefits to the students society as well as the European society, economy and
humanity in general. The policy is focused on creating a culture of quality and excellence
based on cooperation and a synergetic academic environment. In this spirit, it was launched
by the author of this article at the 15 ATHENA research board meeting in Orleans on 28th
February 2022, the idea of establishing common research infrastructures within the ATHENA
University. The “Challenges of a step by step Research Integration” manifesto was presented
and analysed by the author, and discussed within the board. The advantages are presented
below:

e Will strengthen the ATHENA university entity in EU and national authorities,

e Such action is in line with the EU policy for the European higher education era

including research integration,

e [Is rather the most efficient path for ATHENA to be developed as an entity of

excellence in research and education,

e  Will reinforce the efforts to attract research funds within the present competitive

environment,

e s the appropriate way to elaborate the new knowledge into the education curricula of

ATHENA university.

The benefits of the creation of common research infrastructures giving research access to
ATHENA partners are summarized below:

e Reduce breaking up of the research and innovation ecosystem of ATHENA University
and avoids duplication of expenses and efforts,

e Launch policies for the ATHENA, offering well-established inter-institutional or
Research Infrastructures or to develop strong bonds with national RI’s,

e Join forces to construct and run large, complex or expensive infrastructures, respond
to global challenges and/or foster combining skills, data and efforts of the world's best
scientists,

e Foster the innovation potential of Research Infrastructures by making industry more
aware of opportunities offered to improve their products and by the co-development
of advanced technologies,

e Need for personnel costs covered partially by the EC.

Such integrated research infrastructures will strengthen the creation of ATHENA Doctorate
School and the establishment of joint doctoral programs. Furthermore, the action will support
activities building a strong research osmosis between the partner Institutions.

The aforementioned actions, are being implemented and developed by the WP4 working
group supported by the ATHENA research board.
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1 Introduction

Maria Curie-Sklodowska University in Lublin (UMCS) is the largest public university in
Poland, located on the eastern side of the Vistula River. This is an institution deeply rooted
in the region. Since 1944 UMCS has been acting as a cultural and opinion-forming factor in
the region and has made a significant contribution to building its knowledge-based economy.

The scientific and research potential of the university is growing. UMCS encompasses 13
faculties, 22 research institutes and many supporting central units. Almost 3 000 employees
make up the academic community of the University. More than 100 patents prove its
commercialization potential. UMCS can boast of, among others, a modern Institute of
Informatics, the Centre for Functional Nanomaterials at the Faculty of Chemistry and the
Media and Art Incubator. Together with four research and scientific units, the Analytical and
Program Centre for Advanced Environmentally Friendly Technologies ECOTECH-
COMPLEX has been established, equipped with innovative laboratories and high-quality
equipment, including high-field magnetic resonance scanner.

UMCS also maintains active relations with foreign research centres. A significant event in
2017 was the establishment of the Polish-Chinese Research Centre Green Pharmaceuticals
(green pharmacy), which is the first Polish-Chinese research institution of this type.

A strong focus is put on Early Stage Researchers’ development. The University offers PhD

programmes at three Doctoral Schools: the Doctoral School of Humanities, Social Sciences,
and Quantitative and Natural Sciences. In 2019 the Young Researchers Council was created
to comprehensively support young researchers in their scientific career development.
In 2017, UMCS received the HR Excellence in Research Logo, awarded by the European
Commission. It confirms that we create the best working conditions for scientists and provide
transparent recruitment rules and an appropriate space for the development of science, in line
with European standards.
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UMCS in a nutshell:

13 faculties

nearly 80 fields of studies

over 250 specializations

over 16 000 students

more than 250 000 graduates

about 1 800 international students

over 100 research groups, including both student and doctoral organisations

209 agreements on scientific and educational cooperation with international partners
ca. 2 500 publications per year published by UMCS-based researchers

15 scientists from UMCS are listed in the TOP 2% Scientists, the prestigious ranking
of the world’s most influential people in science.

2 Research Landscape

Researchers at UMCS conduct their scientific activities in 23 research disciplines, including

formal and natural sciences, social sciences, arts and humanities. The research is conducted

both at individual institutes and multidisciplinary centres, such as:

Optical Fibre Technology Laboratory (LOFT), which is a well-recognized
research facility experienced in the production of telecommunications, special and
photonic fibres. The Laboratory has a full technological line for the production of optical
fibre, including preform preparation and fibre extraction equipment.! The Laboratory’s
research team have been engaged in numerous R&D projects over years, such as:

- ACPHAST 4R: support for researchers who have a conceptual breakthrough and
would like to implement their prototype (or some components for their
prototype) using mature photonics technologies. This project is supported by the
EU (GA no. 825051).2

- ACPHAST 4.0: support for European companies that want to boost the
innovation of their projects with photonics. This project is supported by the EU
(GA no. 779472).3

Analytical Laboratory, which is a facility at the Institute of Chemical Sciences,
conducting analyses for scientific, research and didactic projects, as well as issuing
scientific or analytical expert opinions commissioned by external companies and
individuals.

ECOTECH-COMPLEX Analytical and Programme Centre for Advanced
Environmentally-Friendly Technologies, which is open to cooperation with
businesses, other research institutions as well as distinguished scientists wishing to
conduct research with the use of its state-of-the-art scientific and research equipment.

! The research team on photonics has been one of the founders of the Lublin Upland of Photonic

Technology dedicated to the promotion and further development of photonic and optical fibre

technologies.

2 https:/ /www.actphast.eu/en/what-is-actphast

3 https://www.actphast.eu/en/what-is-actphast
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The Centre’s mission is to create unique conditions facilitating the conduct of scientific
research and the provision of high-quality industrial research services by highly qualified,
interdisciplinary research teams working in the following key areas: health, ecology, food,
and agriculture. The Centre houses the following laboratories:*

- Chromatographic Analysis Laboratory and NMR/LC-NMR-MS Laboratory

- Protein Bioengineering Laboratory

- Bio-crystallography Laboratory

- Laboratory of Geohazard Management and Spectral Spatial Analysis

- Laboratory of Genomics, Transcriptomics and Proteomics

- Ultra-High Field Magnetic Resonance Lab

- Optical Polymers Laboratory.
Video Game Research Centre, which conducts research into video and computer
games, as well as cyber culture and digital media,
UMCS Centre for Eastern Europe, which analyses the problems of Eastern Europe
in the geographical, political, historical and civilizational context,
UMCS Centre for Climate Change and Environment Research, (CeReClimEn
Centre) established in 2021 as a platform for interdisciplinary, interinstitutional and
international cooperation, operating as a consortium that brings together leading
scientific institutions from Poland and abroad interested in conducting joint scientific
research and undertaking promotional and educational activities in the field of climate
and environmental changes (including, inter alia, climate reconstruction, climate change
modelling, analysis of social, economic and political effects of climate change),
Centre for Artificial Intelligence and Computer Modelling, tasked with
implementing research and developmental activities as well as commercialization of the
results of scientific and research work in the area of Al use.

Outstanding Research

Below we list the main achievements of UMCS in research collaboration (projects). These

projects involve all research disciplines represented at the University, which testifies to the

quality of each individual research institute and the interdisciplinary potential of UMCS as a

whole:

REINITIALISE (GA no. 952357, twinning programme): aimed at strengthening and
stimulating scientific excellence and the innovation capacity of UMCS in the design and
use of digital technologies in the health sector in compliance with the ethical principles.®
GOLD (GA no. 101006873): aimed at growing lignocellulosic crops on contaminated
sites and producing sustainable biofuels with no risk of indirect land use change, while
removing soil pollutants and ultimately reclaiming those lands for agriculture.®

* https://www.umcs.pl/en/ecotech-complex-en.htm

5 Project website: https://www.reinitialise.eu/, Project coordinator: Prof. Ilona Biernacka-Ligigza:

ilona.biernacka-ligieza@mail.umcs.pl

5 Project website: https://www.gold-h2020.eu/, UMCS Team Coordinator of: Prof. Malgorzata Wéjcik:

malgorzata.wojcik@mail.umecs.pl
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e SWATNET (GA no. 955620, MSCA ITN Programme): aimed at establishing a PhD
training network in the field of forecasting solar activity and space weather with cutting-
edge and interdisciplinary research techniques.”

e DARIAH-LAB (Digital Research Infrastructure for the Arts and Humanities): aimed
at building an infrastructure with hardware and software tools using state-of-the-art
technological solutions and integrated digital resources from various fields of the
humanities and arts.®

e ACPHAST: a unique one-stop-shop solution for supporting photonics innovation,
currently 2 ACTPHAST projects are in progress to support innovation with photonics.

e Xanthophylls in the Retina of the Eye: aimed at examining the role of retina
xanthophylls to obtain crucial information that can be used in the development of
therapies for age-related macular degeneration.

e Molecular Spectroscopy for BioMedical Studies: aimed at obtaining precise
information on molecular mechanisms responsible for formation of supramolecular
structures of AmB, which can be responsible for toxic side effects of the antibiotic.

4 From Research to Innovation

For many years, Maria Curie-Sktodowska University has been one of the leading drivers for
socio-economic growth of Lublin and the region. This claim is supported by outstanding
achievements in R&D projects implementation as well as commercialization of our research
results. As an example, the number of orders accepted in the 2021/2022 academic year was
527, an almost 30% increase over the previous academic year’s results.

Out of concern for the welfare of bees and the whole society, WAXO, a mobile laboratory
detecting contamination of natural bee products has been created. The invention received a
prestigious award at the International Exhibition of Inventions Prix Eiffel 2022 (the gold
medal of the French Federation of Inventors (FFI), the French Association of Inventors —
Europe France Inventeurs (EFI) and the Haller Pro Invention Foundation), and a special
award of the Toronto-based International Society of Innovators and New Technologies
(TISIAS).9

At the Institute of Education, NeuroEduLab, an innovative and interdisciplinary brain
neuroimaging laboratory has been established under the project “The Use of Near-Infrared
Spectroscopy (NIRS) in Neuropedagogy and Neuropsychology for Prevention and Treatment
of Selected Lifestyle Diseases and Improvement of the Quality of the Education System”,
equipped with a functional near-infrared spectroscopy system (fNIRS).

Researchers from the Institute of Chemical Sciences have worked on smart polymer
varnish based on acrylates (photoluminescent paint composition that absorbs visible

T Project website: https://swatnet.eu/, UMCS Team Coordinator: Prof. Krzysztof Murawski:
krzysztof.murawski@mail.umcs.pl

8 Project website: https://lab.dariah.pl/en/, UMCS Team Coordinator: Dr Kamil Filipek:
kamil.filipek@mail.umecs.pl

9 WAXO was invented by UMCS researchers: Prof. Mariusz Gagos, Dr Marek Pietrow and Dr Jan
Wawryszczuk. For more information, see: https://www.umcs.pl/pl/o-wax0,20615.htm
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radiation). The invention was awarded with the Gold Medal at the International Invention
and Innovation Fair INTARG 2022.

5 Involvement of Students

Students and PhD students are involved in research activities since the beginning of their
academic career. At UMCS there are around 100 scientific clubs (including also the Scientific
Club of UMCS Doctoral Schools) for students (with over 4 500 students actively engaged).'

The UMCS Rector’s Council allocates funds for the implementation of scientific,
educational, cultural, artistic and sport projects. There are also specials funds dedicated for
scientific clubs and student/doctoral organizations registered at UMCS. Each year numerous
grant proposals are submitted by students (see Figure 1).

Students and doctoral students are provided with special research scholarships awarded
for academic achievements in a given academic year (Rector’s scholarships). They are
awarded based on great academic performance, individual scientific achievements, including
the initiation or implementation of a research project related to the field of study conducted
at UMCS, number of publications in scientific journals or participation in scientific
conferences at which students presented papers, participation in research projects carried out
by UMCS (1% year of PhD studies) or implementation of research tasks financed by other
entities.

Students also conduct research that is funded externally. Since 2016, students at UMCS
have implemented 12 research projects (financed by the Polish Ministry of Education and
Science) with a total budget of almost PLN 500,000.

Rector's Council research grants for students

150
100
50
72
46

28
0

Number of submit proposals M Successful applications

M Rejected applications

Figure 1. Number of Rector’s Council grants for scientific clubs in the period 2019-2023: 2019/2020,
2022, 2023

10 Data provided by the Centre for Education and Study Services.
1 Data provided by the Centre for Education and Study Services.
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6 The vision of research cooperation within ATHENA

Active in a wide range of disciplines, involving the arts and humanities, social sciences,
as well as formal and natural sciences, Maria Curie-Sklodowska University is a unique
institution within the ATHENA network. This gives the network an opportunity to apply for
inter- and multidisciplinary projects focusing on societal aspects.

The ATHENA research priorities such as Artificial Intelligence, Information &
Communication Technologies, Digital Society & Digital Arts, Health & Food Technologies
are strongly connected to the expertise of researchers at UMCS and the priority research
areas of the University and the Lublin Region.? Cooperation with research centres and
institutes in terms of joint research projects implementation, infrastructure sharing and R&D
activities will be supported by our International Cooperation Centre.

The cooperation in cosmetic science could be another strategic cooperation priority with
researchers at UMCS. At the Institute of Chemical Sciences there is a research group very
actively cooperating internationally within cosmetology.!® The cooperation can involve both
education (joint summer schools, BIPs) and research (projects, sharing facilities). Another
priority is photonics, particularly in view of the well-developed high-tech infrastructure at
UMCS. LOFT UMCS is internationally recognized for its applied research in the field of
optical fibres technology and is also uniquely involved in industry innovation projects in
Poland and Europe. LOFT UMCS has more than 40 years of experience in implementing
technology innovation projects.

References
[1] Power of Relations folder: https://www.umcs.pl/en/umcs-folder-power-of-
relations,24572.htm

[2] International research projects database:
https://projektybadawcze.umes.pl/en/international /search/?dobrepraktyki=realizowa
ne

[3] Ecotech-Complex website: https://www.umcs.pl/en/ecotech-complex-en.htm

12 The Lublin 2030 Strategy envisages the city as:
- “creative, academic and entrepreneurial”,
- “green and sustainable in terms of urban planning”,
- “open, multigenerational and socially engaged”,
- “creative, open and hospitable”
- and “metropolitan”.
For more information, see: https://lublin.eu/en/lublin-4-all/news/the-lublin-2030-
strategy,164,1413,1.html
13 Headed by Prof. Konrad Terpitowski: konrad.terpilowski@mail.umcs.pl
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1 Introduction

Niccold Cusano University (UniCusano) is a relatively novel reality in the Italian academic
landscape. Born as a telematic institution, i.e. the courses are primarily delivered through on-
line asynchronous activities, its main mission was devoted to education. Because of a fast
growth in the demand for such an academic profile, the institution maintained its telematic
structure, thus collecting students from all over the national territory, but at the same time
it established as a university strongly rooted to the roman territory, with the acquisition of a
wide campus and an increasing attractivity for both students and professors or researchers.
While the teaching activities gradually moved to a blended mode, in which both synchronous
and asynchronous activities are carried out [1], research grew up as well, with the availability
of a large research staff and a wide basin of students eligible to be introduced to research
activities.

The introduction of the Engineering Faculty in 2015 gave the final boost to research in
UniCusano, with the establishment of a number of novel laboratories capable of gathering the
researchers’ competences and creating new ones. The last five years have been used to both
establish and consolidate the role of UniCusano as a young but fervent reality in the Italian
research landscape, confirmed by its positioning at the apical places among the Italian
universities for the research quality in Industrial Engineering, according to the last evaluation
(2015-2019) of the Italian Research and University Ministry [2].

There is no doubt that the Engineering faculty can be identified as the main driver of the
overall research at UniCusano, which decisively moved from a didactic-based institution to a
more balanced institution, in which research play its pivotal role, together with the public
engagement activities. In this framework, we can mention the establishment of the Research
and Technological Transfer Office, the empowerment of the National and International
Projects Office, the recent institution of the Industrial Doctorate and the formation of a large
network of competences.
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We can imagine research in Unicusano as an open construction site, yet possessing a
defined vision on its role, with a strong vocation to grow within the national and international
landscapes. In this framework, the participation in ATHENA represents a major chance to
consolidate the trend of the last years.

2 The Research Landscape

Unicusano encompasses the cultural areas of Law, Psychology, Political Science, Economics,
Education Science, Engineering, and it recently introduced Literature, Philosophy, Social
Science, and Sport Science [3]. In many cases, the research activities are characterized by a
strong interdisciplinarity, with a mixed humanistic-scientific approach where possible.
Coming from appreciable results of the previous five-years period, research received a strong
pulse during the last five years, where more than 1000 research products appeared on Scopus,
which represented a 600% increase concerning the previous period [4].

Other 22.6%) Engineering (2L1%)

Journal publications

120 Business, Manag... (3.0%)

o Medicine (3.3%) Physics and Ast... (10.9%)

Social Sciences... (4.5%)

Energy (5.5%) Computer Scienc... (8.6%)

Number of accepted papers

Environmental S... (6.0%)

Materials - (73%)
2015 2016 2017 2018 2019 200 2021* Mathematics (7.2%) Mabeials Scni= 0O

Year of publication
Figure 1. Number of publications in the 2015-2021 period and corresponding subject areas partition at
UniCusano.

The subject areas of such a wide production are indicated in Figure 1, where the prominent
role of Engineering, Physics and Astronomy, Computer Science, Material Science,
Mathematics, Environmental Science and Energy areas is clearly visible. These areas enlighten
the strong scientific and technological vocation of the institution.

The Economy Faculty covers both the management area and the economic analysis, thus
being in close connection with the mathematic area. Since 2019, UniCusano is the editor of
the Open Access journal Symphonia. Emerging Issues in Management, the only Italian
economic journal indexed by the Academic Journal Guide. Recently, CESDE (Study Center
for Dynamic and Economic Analysis) has been created, a research center focused on
behavioural economics and mathematics applied to economy, which activates collaboration
with both other academic centers and consulting companies.

Sports Science is the most recent faculty in UniCusano, encompassing research in
evidence-based exercise intensity in physical and sports activities, performance indicators,
and psychophysical well-being. It includes three laboratories, namely the Physical Activity,
the Sport Activity, and the Medical Sport Orthopaedic labs. The first evaluates suitable
parameters for the optimization of physical exercise in different ages and the effectiveness of
training activities in special populations. The second is oriented to the investigation of
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biological parameters during training activities of athletes and to the validation of novel
training activities. The latter covers the area of technology-driven diagnosis, rehab, and
treatment of sport-correlated illnesses.

The Engineering Faculty is the most structured at UniCusano and in the last five years
has been equipped with several labs, some of them still growing. Research in Engineering
follows the different branches of the different courses available for the students:

The Civil Engineering branch deals with the modelling of different phenomena, from fluid
structure interaction to behavioural response in urban environment and transport. Mechanical
Engineering ranges, among others, from fuel cell modelling, production, and optimization to
material processing and characterization, passing through biomechanics and rehab robotics.
Industrial Engineering found a main path to sustainability. Electronic covers metamaterial
modelling and characterization, nanostructured semiconductors, and front-end for radiation
detection.

Although UniCusano has not a Mathematic Faculty, there are a bunch of transversal
research subjects in the mathematic area, including algebra and group theory, fractal groups,
harmonic analysis and probability, statistical modelling and econometrics, community
detection algorithms, data mining, and artificial intelligence. Each of them finds an
application in at least one of the areas described above, setting a multidisciplinary approach
to the research subjects.

3 Outstanding Research

Here we do not want to report one or more specific research topics which are considered at
the top level, but rather to describe what resulted to be a best practice at Unicusano for the
establishment of a research setting within the Engineering Faculty. Since its foundation in
2012, the Engineering Faculty at UniCusano distinguished itself for its strong vocation toward
research, which was not straightforward in an on-line university like Unicusano. A close
inspection of the stakeholders’ demand brought heavy investments in human capital and
infrastructure, allowing the formation of the critical mass needed to develop a virtuous circle
among formation, research, and industry. One of the outstanding results of such politics was
the positioning of the Engineering Faculty at the top of Italian academic institutions,
according to the assessment of the research quality by the Italian University and Research
Ministry.

At the moment, the Engineering Faculty dedicates 550 m? to research laboratories,
encompassing 9 laboratories dedicated to specific activities, plus two more areas which are
accessible to all groups [5]. All the labs are born to be inter- and multi-disciplinary, covering
all the engineering areas, from civil to industrial and information.

The list of all the laboratories is shown in Table 1.
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Table 1. List of the Laboratory in the Engineering Faculty

Laboratory Reference Area

Civil Engineering lab Civil Engineering

Fluid dynamics lab Industrial Engineering
Mechanics of Machines Industrial Engineering
Manufacturing Technologies and Systems Industrial Engineering
Machines and Energy and Environmental Systems lab Industrial Engineering
Material Science and Technology Industrial Engineering
Mechanical Measurements and Mechatronics Industrial Engineering
Optoelectronic and Microelectronic lab Information Engineering
Applied Electromagnetism lab Information Engineering
Mechanical Characterization lab Shared

Mechanical Workshop Shared

The fast growth of the personnel, including Professors, Researchers, Post-Docs and PhD
students and their dense and constant scientific production allowed the possibility to form an
Engineering Department (to be settled within 2023), which means more financial
independence, more dedicated HR management, and more weight within the academic Senate,
in other words more possibilities to further grow and established as a reference point for
research and technological transfer. Correspondingly, research founding raised as well, with
more than 30 approved research projects founded by regional, national and European
agencies.

4 From Research to Innovation

The technological transfer initiatives at UniCusano during the last years intensified together
with the research activities, confirming the role of an academic institution strongly oriented
toward the production sector. In this framework it is worth mentioning a couple of activities
involving the Economy and Engineering Faculties.

The first is the Niccoldo Cusano Smart Factory, which can be considered a knowledge farm
to promote the formation and the development of new start-up on the regional and national
landscape. It operates in close connections with the different poles of UniCusano and with
other centers for innovation promotion along the national territory, with the vision of
reinforcing the production sector by diversifying the industrial innovation offer.

The second is the creation of a cluster of both Universities/research centers and companies
[6], most of which operating in the regional landscape, started in 2015 and intended as a close
network for promoting applied research and applying common regional and national research
projects. The pulse to technological transfer involves an internal structure able to collect the
various competences and make them available for the productive sector. The Committee for
Research and Technological Transfer and the National and International Projects Office [4]
continuously monitored the industrial requests to promote innovation in the productive
processes and formation of new professional figures. A result of this activity was the creation
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of a multidisciplinary technological cluster formed by companies and public research entities,
encompassing Ferrari, the Italian National Research Council, and some companies working
in aerospace, material processing and sustainability at the national and international level,
able to propose several regional and national research projects.

5 Involvement of Students

As said, contrarily to initial vocation strongly oriented to education activities UniCusano
recently moved toward introducing students to research. At the end of their master’s studies,
students are allowed to access the laboratories and all the faculties encourage them to
participate in internships within the university or in external companies/research institutions.
During the last five years, UniCusano promoted the natural prosecution of the student career
in research, increasing the offer of Doctorate schools and courses to form young researchers.
Nowadays, five Doctorates are accessible [3]:

e Law and Cognitive Neuroscience

e Epistemology and Neuroscience Applied in Education

e Management for Digital Transformation: Business, Communication, and Ethics

e Territory, Innovation, and Sustainability

e (Civil and Industrial Engineering

Remarkably, in the last two years, UniCusano promoted collaborations with local and
national companies and obtained funds for about ten doctorate fellowships for the Industrial
Doctorate program, to directly connect young researchers with the productive fabric.

6 The vision of ATHENA research-based cooperation

Research at UniCusano is an established reality that is still growing fast, due to the synergistic
effect of the formation of researchers, the collaboration with the production realities, and the
effort to match between the two parts. In the framework of continuing to play a major role
in the Italian research landscape and over, ATHENA represents a natural and perfect
opportunity to create other links towards other European subjects.

What ATHENA can bring to UniCusano is a solid network of advanced research partners
with whom to interact, a research infrastructure which can sustain its activities, and a way
to enlarge its competences.

What Unicusano can bring to ATHENA is its model of an institution working in close
connection with companies and industries, its established experience in advanced technology-
driven education which can favour the formation and the mobility of researchers at all levels
promoting the development of remote and/or shared research models, and the enthusiasm of
a young institution which is growing due to its ability to fully recognize the need of its
reference market.
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1 Introduction

In this research paper, we explore the role of research and development (R&D) at the
ATHENA - European University, focusing on the Polytechnic University of Porto (P.
PORTO) as one of its member institutions. P. PORTO has made R&D and knowledge
transfer a top priority in its strategic plan, aiming to enhance its position in internationally
recognized research rankings through the production of high-quality research. The institution
also emphasizes the promotion of scientific, technological, and artistic activities, including the
integration of research-based teaching and student engagement in R&D. The emphasis on
high-quality research, transfer of results to the civil community, promoting synergies between
research and education, and engaging students in R&D initiatives is well aligned with
ATHENA strategic priorities.

P. PORTO currently has 23 research units and groups across eight schools, actively
participating in more than seventy R&D projects that have received recognition for their
scientific contributions and impact on the surrounding community. Eight of the autonomous
R&D units of P.PORTO are positively evaluated and financially supported by the Foundation
for Science and Technology (FCT) — the Portuguese governmental body in charge of R&D
financing. P.PORTO also incorporates eight reference research groups within Associated
Laboratories and external research units.

Research at P.PORTO spans a wide range of disciplines, including Engineering, Business
Sciences, Education, Arts, Technology and Management, Health, Hospitality and Tourism,
and Media Arts and Design, reflecting the increasingly multidisciplinary nature of modern
research.

The institution is actively involved in various research-related concepts and activities,
such as intellectual and industrial property, technology and knowledge transfer, social and
technology-based innovation, creative industries, entrepreneurship, incubation, spin-offs, and
start-ups. P. PORTO aims to contribute to the development of innovative policies and
strengthen competitiveness within the knowledge economy.
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To facilitate research, technology transfer, innovation, and entrepreneurship, P. PORTO
has established the PORTIC - Porto Research, Technology & Innovation Center. This center
serves as a physical space where research units and groups converge, fostering interdisciplinary
collaboration, partnership formation, and innovation. Additionally, P. PORTO offers
dedicated structures like Porto Design Factory, Porto Business Innovation, and Startup Porto
to further support innovation and entrepreneurship efforts.

The recognition of PORTIC as a Science and Technology Park within the mapping of
Portuguese Technological Infrastructures signifies the external acknowledgment of P.
PORTO's commitment to research and innovation. The mapping process was coordinated by
the National Innovation Agency (ANI) under the guidance of the Working Group for
Technological Infrastructure Capacity Building (GTCIT), led by the Office of the Portuguese
Secretary of State for Economic Affairs.

2 The Research Landscape

Research plays a crucial role in enhancing the quality, prestige, credibility, differentiation,
and attractiveness of an institution. The quality of education provided by an institution
significantly relies on the quality of research produced by its faculty and researchers.
Therefore, research is a central and strategic axis for any higher education institution,
necessitating the establishment of a research policy.

The research policy at the institution is defined through five key lines of action:

1. Consolidation of Research Units and Groups;

2. Strategic Measures for Science Management and Support Structures;

3. Integration of Research and Teaching: Promotion and Enhancement of Research
Activities in Teaching and Learning.

In general, these measures aim to strengthen the research landscape at the institution,
foster collaboration and synergy among researchers, and promote the integration of research
activities into teaching and learning, thereby enhancing the institution's research capabilities
and impact.

2.1 Outstanding Research

To enhance the research environment and activities, the institution has developed several
strategies:

1. Integration and Commitment of Researchers;

2. Identification and Dissemination of Research Activities;

3.  Enhancement and Promotion of Research.
These strategies aim to consolidate the institution's research capabilities, promote research
visibility, recognize outstanding researchers, and create an open and supportive research
environment that fosters innovation and collaboration.
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3 From Research to Innovation

The P. PORTO has identified research and knowledge transfer as a key priority in its
Strategic Plan, aiming to strengthen its position in internationally recognized rankings of
scientific research quality. One of the institution's goals is to promote pedagogical innovation
by encouraging research-based teaching and involving students in research activities.

To facilitate research, technology transfer, innovation, and entrepreneurship, P. PORTO
has established the PORTIC - Porto Research, Technology & Innovation Center, which brings
together multiple research units and groups from P. PORTO’s organic units in a single
physical space. The PORTIC's vision is to foster sustainable projects that promote
interdisciplinary and multidisciplinary knowledge exchange, discussion, and partnership-
building, stimulating innovation, transfer, and entrepreneurship within a distinctive and
inclusive community. P. PORTO also hosts innovation and entrepreneurship-focused
structures such as Porto Design Factory, Porto Business Innovation, and Startup Porto.

Externally, the PORTIC has been included in the mapping of Portuguese Technological
Infrastructures as a Science and Technology Park under the coordination of the National
Innovation Agency (ANI), Working Group for the Strengthening of Technological
Infrastructures (GTCIT).

By fostering a collaborative and innovative research environment, P. PORTO aims to
contribute to knowledge advancement, technological progress, and socio-economic
development, positioning itself as a key player in research-to-innovation endeavors.

4 Involvement of Students

Student involvement in research and innovation activities at P.PORTO is seen as an integral
part of its education and training. Research is conducted in research units funded by FCT or
external units that collaborate with P.PORTO. Each study program is associated with one
or more research units in cooperation with the course director.

The involvement of students in research-related activities includes organized visits to
research units, dissemination of ongoing projects and participation opportunities, a
collaboration of researchers in the curricula with specific topics integrated into the course
contents, and the completion of research projects within research units. Students also have
the opportunity to establish connections with companies and industries, gaining valuable
experiences related to their future professional careers.

Furthermore, P.PORTO organizes seminars, workshops, webinars, and conferences
inviting experts from various fields to contribute to the student's education. These events
facilitate networking and provide students with contacts that can be beneficial for their future
professional activities.

P.PORTO offers research initiation courses to students starting from the first year of their
undergraduate studies. These courses aim to stimulate scientific activities, critical thinking,
creativity, and autonomy among students by engaging them in research practices, teaching
them research methods, and involving them in the life of research units and groups.

The involvement of students in research projects has been growing, often leading to project
funding applications and attracting students to research and educational activities in scientific
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institutions. P.PORTO provides a wide range of scholarships for students who contribute to
the development of research projects. These scholarships include research initiation
scholarships or research scholarships at the undergraduate or master's level, enabling students
to acquire new knowledge and develop additional skills beyond their regular study programs.
Scholarships are funded through various national (FCT, co-promotion, companies, industries,
etc.) and international (Erasmus+, Interreg, H2020, Horizon, etc.) programs, forming a
significant portion of the contracted funding.

P.PORTO has also participated in other funding programs, such as the FCT's "Summer
with Science," which awards research initiation scholarships to selected students. This
program, initiated in 2020, supports scientific, artistic, and technological research activities
in research units, aiming to promote science in its various dimensions and its relationship
with higher education and society. Its objective is to stimulate the initiation of scientific
activity among higher education students.

As an integral part of research activities, students are funded to participate in scientific
conferences and congresses to discuss their work through oral or poster presentations. In cases
where the work leads to publications, students are listed as co-authors, most of the time as
first authors. P.PORTO has launched the "Support Program for Publication in High-Quality
Scientific Journals" (PAPRE). This program supports publications in Web of Science-indexed
scientific journals with impact factors. To recognize scientific excellence, authors who affiliate
their publications with P.PORTO and publish in journals appearing in the top 10% of their
respective citation indexes receive "Certificates of Merit for Scientific Publication." Students
have also been beneficiaries of these certificates, which are a source of pride for both the
students and P.PORTO.

In the field of artistic, technical, and research training, P.PORTO has established the
"Applied Artistic Research Award" since 2021. This award aims to recognize up to a maximum
of four innovative academic projects, individual or collaborative, that promote
transdisciplinarity between Photography and at least one of the main areas of study at
ESMAD - the School of Media Arts and Design, including cinema, multimedia, sound, design,
and informatics. In the field of music, the "Helena S& e Costa Award," established in 2003,
promotes the participation of students and young professionals in the early stages of their
careers in an interpretative competition. This award provides opportunities for participants
to perform with an orchestra or attend courses, seminars, or masterclasses in Portugal or
abroad. Over the years, numerous students have been recognized and awarded through this
program.

Overall, the student involvement in research and innovation activities at P.PORTO
reflects the institute's commitment to fostering a research culture, promoting interdisciplinary
collaboration, and nurturing the next generation of researchers and innovators. Through these
initiatives, P.PORTO aims to create a vibrant and dynamic research ecosystem that bridges
the gap between academia and society, fostering knowledge transfer, and driving positive
societal and economic impact.
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5 The vision of ATHENA research-based cooperation

ATHENA seeks to create a dynamic alliance that transcends boundaries, leveraging the
collective expertise and resources of its members to address global challenges and drive
impactful research outcomes. This proposal outlines the strategic message and contribution
of ATHENA to the idea of an alliance [1].

1. Vision Statement: The vision of ATHENA is to establish a global alliance of
research-intensive universities committed to advancing knowledge, driving
innovation, and addressing societal challenges through collaborative research
endeavors. By promoting cross-institutional collaboration, ATHENA aims to create
a vibrant ecosystem where ideas, talent, and resources converge to generate
transformative solutions that positively impact our world [2].

2. Strategic Message: ATHENA's strategic message revolves around four key pillars
that underpin the alliance's mission and goals:

a. Excellence in Research

b. Global Engagement

c. Knowledge Transfer and Innovation
d. Talent Development and Education

4. Contribution to the Idea of Alliance: ATHENA's proposed research-based

cooperation brings significant contributions to the broader idea of alliances by:
a. Amplifying Research Impact [3].
b. Fostering Collaborative Innovation
c. Facilitating Global Networks
d. Empowering Future Leaders [4].

In summary, the vision of ATHENA as a research-based cooperation is to establish a
global alliance that promotes excellence in research, global engagement, knowledge transfer
and innovation, and talent development and education. By focusing on these pillars,
ATHENA aims to amplify research impact, foster collaborative innovation, facilitate global
networks, and empower future leaders [5].

Through strategic partnerships, joint research projects, knowledge exchange programs,
and collaborative initiatives, ATHENA will create a vibrant ecosystem where ideas flourish,
research thrives, and impactful solutions are generated. By leveraging the collective strengths
and resources of its member institutions, ATHENA will contribute to the advancement of
knowledge, the development of innovative solutions, and the transformation of society.



26

Research Activities at the Polytechnic University of Porto

References

1]
2]

3]

[4]
[5]

J. R. Cole, "The Research University in the World of the Future".

M. Grozdanié¢ and J. Ki§ (Eds.), "The Third Mission of Higher Education Institutions:
Implications for Research and Practice".

M. K. Smith and B. Hall (Eds.), "The Engaged University: International Perspectives
on Civic Engagement".

European University Association (EUA).
World University Network (WUN).



ATHENA Research Book, Volume 2 Research activities at partner universities

Research Activities at the

University of Maribor

Dean Korosak

University of Maribor, Slomskov trg 15, 2000 Maribor, Slovenia
dean.korosak@um.si

1 Introduction

The University of Maribor (UM), established in 1975, is a distinguished public institution,
the second largest university in Slovenia and the leading academic institution in Eastern
Slovenia region. The university is committed to research excellence [1] and fosters a
stimulating environment for remarkable research achievements [2]. The University of Maribor
actively pursues new knowledge, collaborates with national [3] and international research
organizations [4], engages students in research work and projects, and contributes to society's
development and economic progress, both regionally and globally.

From the regulatory perspective, UM research structure and governance strictly adheres
to Scientific Research and Innovation Activities Act [5], while also aligning with the
Resolution on the Slovenian Scientific Research and Innovation Strategy 2030 [6]. Both
national key legislative documents include directives for implementation of open science
principles into legal framework of national research institutions and forward research
assessment reforms.

The UM ingrains open science principles into its organizational structure by, for example,
adopting the Open Access to Research Infrastructure policy [7]. This policy mandates that
all researchers, both within and outside the institution, can access the university's high-
quality research infrastructure. This open-access approach not only accelerates scientific
innovation but also ensures equitable access to vital research tools. By leveraging technology
and to support the university's open access to research infrastructure policy, the UM has
developed and implemented an application (BriUM) designed as a digital gateway to UM's
diverse research facilities and resources. It not only simplifies the process of seaching, reserving
and utilizing the university's research infrastructure, but also encourages international
collaboration and knowledge exchange.

Intertwined with research performed at UM are the efforts of the university to rethink
and propose research assessment reforms with the goal to move towards responsible use of
metrics like publication count and citation impact together with more comprehensive and
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qualitative evaluations. These evaluations consider factors such as societal impact,
interdisciplinary collaborations, and researcher contributions to the national and global
scientific community, ultimately nurturing a more inclusive and innovative research
environment in Slovenia.

UM together with eight other european universities: Hellenic Mediterranean University
(HMU), Maria Curie-Sklodowska University (MCSU), Niccold Cusano University (NCU),
Polytechnic Institute of Porto (IPP), University of Orléans (UO), University of Siegen (US),
University of Vigo (UV), Vilnius Gediminas Technical University (VGTU) formed ATHENA
university alliance [8] to develop and build a new european university from the unique and
complementing educational and research potentials of the alliance members. In this
contribution to the ATHENA Research Book Volume 2 we first look at UM's research
landscape and analyze the fit of UM with other members of ATHENA from research
perspective. We then follow with some observations of ATHENA research potential and
discuss the potential of research cooperation of the alliance.

2 The Research Landscape

Over its nearly fifty-year existence, the research efforts at the UM have undergone substantial
changes. Initially, the university primarily focused on engineering disciplines. However, over
time, research activity at UM expanded into wider and more comprehensive exploration and
now includes all major scientific fields. This transition emphasizes the university's dedication
to fostering interdisciplinary collaboration and promoting diverse research activities.

In order to analyze current research landscape at UM and to illustrate some of its key
points, we used bibliographic data for UM obtained from Clarivate's Web of Science (WOS)
Core Collection database [9].

We gathered data on current highly cited publications from UM (hcUM), the publications
that cited these UM's top research papers and the overall research production in last 15 years
(15Y). In Table 1 we show the overlap of most frequent science categories of UM's own
publication record between hcUM and the 15Y publication data (Table 1, column
Publications). The column Citations in Table 1 shows the most frequent science categories of
the overlap between publications that cited hcUM and 15Y UM's research work. These two
columns reflect UM's research output and impact, respectively.
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Table 1. Intersection between science categories of highly cited papers and all UM's publications in last
15 years in top 30 categories (data: WOS [9]) for UM's research output and impact.

Publications Citations
0 Materials Science Multidisciplinary Materials Science Multidisciplinary
1 Mathematics Applied Physics Particles Fields
2 Chemistry Multidisciplinary Environmental Sciences
3 Physics Particles Fields Engineering Electrical Electronic
4 Environmental Sciences Multidisciplinary Sciences
5 Physics Multidisciplinary Chemistry Multidisciplinary
6 Astronomy Astrophysics Physics Multidisciplinary
i/ Multidisciplinary Sciences Green Sustainable Science Technology
8 Medicine General Internal Astronomy Astrophysics
9 Energy Fuels Mathematics Applied

Table 1 shows that engineering and natural sciences are both strong research areas at UM
in research output as well as with its impact.

To assess the change in the research landscape and to discover rising research areas at
UM, we searched for the science categories in highly cited publication data that do not appear
in the list of most frequent science categories for UM in the last 15 years. In table 2 we show
the detected rising fields using this approach separately for research output (column
Publications) and impact (column Citations).

Table 2. Rising fields in publications and impact: science categories of highly cited works that were not
in 30 top categories in overall UM research production in the last 15 years (data: WOS [9]).

Publications Citations
0 Physics Mathematical Gastroenterology Hepatology
1 Engineering Environmental Immunology
2 Neurosciences Telecommunications
3 Biology Medicine General Internal
4 Biophysics Computer Science Theory Methods
5 Cardiac Cardiovascular Systems Cell Biology
6 Computer Science Theory Methods Neurosciences
7 Gastroenterology Hepatology Nutrition Dietetics
8 Green Sustainable Science Technology Pharmacology Pharmacy
9 Nutrition Dietetics Genetics Heredity

Such comparison shows that UM is trending towards Life Sciences, Computer Science,
Enviromental Engineering in recent years. This is in accordance with the research strategy
that UM adopted which lists these non-exclusive research orientations [10]: (1) Advanced
Materials and Technologies, (2) Health and Safe Food, (3) Smart Energy and Circular
Systems, (4) Artificial Intelligence and ICT.
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It is interesting to constrast these with the Research Priorities set by ATHENA university
alliance [11]: (1) Sustainable Materials and Energy, (2) Emerging Manufacturing
Technologies, (3) Artificial Intelligence, (4) Information & Communication Technologies, (5)
Digital society & digital arts, (6) Health & Food Technologies, (7) Assistive technologies.

Although not completely overlapping, UM does seem to fit well with the ATHENA
research landscape. An attempt at mapping UM reseach orientations to ATHENA reseach
priorities could go like this: (UM) => (ATHENA), (1) => (1,2), (2) => (6), (3) => (1),
(4) => (3,5).

Besides the well fit of UM research ladnscape with ATHENA reseach priorities there are
also opportunities for UM research growth with ATHENA. To find complementary research
fields of UM and ATHENA members, we looked for research fields in top 20 fields of each
ATHENA member that do not occur in top 20 fields of UM. Table 3 shows top two fields for
each pair. For example, from the data for the last five years we find these top two
complementary fields for UM - UV pair: 'Food Science Technology', 'Biochemistry Molecular
Biology'.

Table 3. ATHENA research opportunities for UM. The list of top 20 ATHENA reseach fields in not
found in the list of top 20 UM reseach fields (data for the last five years: WOS [9]).

research field 1 research field 2

HMU Telecommunications Plant Sciences
uo Astronomy Astrophysics Geosciences Multidisciplinary
NCU Telecommunications Neurosciences
uUs Computer Science Theory Methods Computer Science Interdisciplinary Applications
MSCU Biochemistry Molecular Biology Physics Condensed Matter
uv Food Science Technology Biochemistry Molecular Biology

IPP Computer Science Artificial Intelligence Computer Science Interdisciplinary Applications

VGTU Engineering Civil Economics

3 The vision of ATHENA research-based cooperation

The analysis presented in the previous section and its extension to all pairs of ATHENA
universities alliance could inform the alliance on potential opportunities in fostering further
mutual research cooperation. Here, to get a first look at the structure of ATHENA research
space we constructed two graphs showing links between pairs of ATHENA members: a co-
publication graph where two universities are linked if they share joint publications, and a
cooperation graph where two universities are linked if they share institutions in their research
collaboration. Such an analysis of research data helps us to start to understand the strengths
and opportunities of ATHENA research space.

Figure 1 shows the co-publication graph of ATHENA. The links connect pairs of
universities that share publications. The structure of the network might tell us something
about the current state of ATHENA research collaboration.
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Figure 1. ATHENA university alliance co-publication graph (data from WOS [9]). The thickness of
edges between the noudes (universities) indicates the strength of research cooperation as detected from

number of joint publications.

Looking at the number of links per node or the degree of the node we notice that NCU
and VGTU are connected only to one partner, while other ATHENA members share more
links. We also computed the betweenness centrality of each node and explore the triads in
the network or 3-node motifs. UV and UM emerge as central figures, with high betweenness
centrality values (0.28, 0.29), suggesting they frequently serve as bridges in the shortest path
between other universities. This is reinforced by their frequent appearance in various triadic
3-node motifs (12 and 10 out of 21), indicating their participation in numerous triadic
collaborations. US, while having a moderate betweenness centrality, is also a common element
in many 3-node motifs, suggesting its significant role in multi-institution collaborations. The
presence of HMU (9) and UO (5) in a good number of triadic collaborations also shows their
integral role in the network despite their lower betweenness centrality. NCU and VGTU, with
their betweenness centrality of 0, do not appear in any of the 3-node motifs. This highlights
their peripheral role in the network and suggests potential opportunities for them to increase
their involvement in multi-university collaborations.

To construct a cooperation graph we mapped ATHENA Research Priorities into following
WOS science categories: Green & Sustainable Science & Technology;  Engineering,
Manufacturing; Computer Science, Artificial Intelligence; Food Science & Technology;
Computer Science, Information Systems; Health Care Sciences & Services; Art. We then
gathered lists of research partners that collaborated on publications for each ATHENA
university in all these science categories. From intersections of the lists of research partners
(top most frequent 30 institutions) we finally obtained the cooperation graph shown in Figure
2. In this graph two nodes are linked in they share common research partners. So research
partners of alliance members serve as coupling elements between them and indicate towards
potential new collaborative research opportunities.
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Figure 2. Graph of ATHENA alliance from overlap of top 30 partnering institutions for each pair of
members (for example, this corresponds top 3 % of all reseach partners of UM)

Here, in contrast with publication collaboration graph, MSCU and UV serve as important
bridges in the network with highest betweeness centrality. Both institutions are also most
frequent in 3-node graph motifs (3 out of 6).

With this couple of examples of research landscape analysis we tried to quickly illustrate
how the strengths, opportunities and challenges for research collaboration with ATHENA and
wider can be explored using bibliographic data. The development of the methodology to follow
and analyze research output of ATHENA alliance and in particular detect missing links that
can strengthen the alliance can in our view be one of the important future tasks of the
ATHENA Research Board.
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1 Introduction

Research at the University of Orléans is carried out by our 24 laboratories, grouped into
multidisciplinary thematic clusters which we will describe in the next section. This represents
around 850 permanent staff and 500 PhD students.

Most of our laboratories are co-accredited with academic partners: CNRS (French
National Centre for Scientific Research) and more than 100 researchers are based in Orléans,
INSA Centre Val de Loire (engineering school located in Bourges and Blois), University of
Tours and BRGM (the French Geological Survey whose headquarters are in Orléans). A
major new development is the creation, in 2022, of a new faculty of medicine, while the
Orléans Hospital is being transformed into a university hospital. This will trigger new research
collaborations in health, with the support of INSERM (National Institute of Health and
Medical Research). All these collaborations with several national research institutes, allow
us to acquire common high quality laboratory equipment and set up large scale research
projects.

The University of Orléans encompasses now all major research fields, from exact and
experimental sciences to human and social sciences, including medicine.

2 The Research Landscape

Fundamental and applied research performed in the 24 laboratories of the University of
Orléans is grouped into 4 thematic clusters (Figure 1) [1].

The Energy, Materials, Earth-Space systems cluster groups eight laboratories in
material chemistry, physics, power engineering, geosciences, environment, and space science.
They largely work on environmental issues: propulsion systems (including hydrogen or
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Figure 1. Four thematic clusters of the fundamental and applied research at the University of Orléans

ammonia-based engines, or even plasma propulsion for satellites), observation of pollution of
the (sub)soil and the atmosphere (sensors, depollution), materials for energy storage. This
cluster also has high quality teams in astrophysics (the Nangay Radio Astronomy Observatory
is one of the most powerful radio telescopes in Europe), in space studies (equipment built in
Orléans is on board of Rosetta, Parker Solar Probe, and more recently Juice), in the study of
magmas and the deep earth.

These laboratories benefit from state-of-the-art platforms for microscopy, propulsion
(engine benches, wind tunnels), the study of soils and the atmosphere, the study of materials
in extreme pressure and/or temperature conditions.

The Chemistry and Biology cluster groups five labs of human and vegetal biology,
biochemistry, sports, health, well-being. They work together on drug design, biomedicals,
imaging technologies, chemical analysis, cosmetics, tumour detection, physical activities
adapted to people with illness or disability, often in partnership with hospitals,
pharmaceutical and cosmetics companies. The bio and chemo-informatics specialists also
provide databases with selected molecules and their behaviour in clinical trials.

Research scientists share high quality platforms for molecular characterization of small
molecules and biomolecules (mass spectrometry, RMN) and for imaging from cells to small
animals (flow cytometry and cellular imaging, MRI / SRM, small animal imaging).

The scope of the Humanities, Cultures, Societies cluster ranges from archaeological
heritage studies to management, from the geography of ponds to the analysis of legal, political
or cultural models. The seven research labs address major societal challenges (globalization,
political and cultural transformations, collective and individual responsibility, environment
and heritage, citizenship) in a critical way. Research is carried out in close connection with
society: museums, schools, local authorities.

Therefore, in addition to the classic scientific production (articles, books), the teams also
propose exhibitions, advice to local authorities, support to teachers, etc.

The Modelling, systems, languages cluster comprises five teams in mathematics,
computer science, automatic and signal processing, linguistics and economics. Economists and
linguists have strong expertise in modelling and digital processing of economic data or written
and spoken language. Gathering these teams together allows strong synergies, exchanges of
skills and development of original projects.
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Let us point out that most of the university's laboratories make intensive use of
mathematical modelling and digital data processing via statistical and artificial intelligence
tools.

In addition to this thematic structuring of the laboratories into four clusters, several large-
scale projects, with durations of four to ten years, enable us to make great strides in areas of
study such as cosmetic sciences (CosmetoSciences), materials in extreme conditions (MatEx),
and the design of digital twins for the environment (Junon).

3 Outstanding Research

In addition to the outstanding publications listed in the dedicated chapter, let us mention a
few other markers of the high level of research at the University of Orléans.

During the last two years, our researchers have obtained three ERC (European Research
Council) grants in exobiology (BIOMAMA - Biogenicity of Martian Materials [2]), geology
(TRACE-it: Controlling particle flow [..] in geological porous media [3]) and atmosphere
sciences (APATE - A primitive solar atmosphere around the young Earth [4]).

Research on hydrogen and ammonia-based engines is strongly supported by national funds
France 2030 [5] (project PL-H2 - Heavy Duty Vehicle Combustion Engine Demonstrators)
and international funds (projects EKI - Engine Knock Intensity Modelling for Future Fuels
and ADONIS - Ammonia-Hydrogen Combustion in Micro Gas).

In life sciences, the research carried out in Orléans on messenger RNA has a high
international impact. It is the subject of major funding from Horizon Europe (EIC pathfinder
Challenge project Yscript - Yeast cell factory for mRNA bioproduction [6]) and our National
Research Agency (project BiopRNA - Bioproduction of therapeutic mRNA and vaccines).

Excellence concerns all our research fields, for example several colleagues are members of
the prestigious Institut Universitaire de France (IUF) in economy, automation, mathematics,
biology and space sciences.

4 From Research to Innovation

Complementarity between fundamental and applied research is a matter of concern for all
the teams at the University. Many projects are in collaboration with companies and public
or private institutions, promoting joint laboratories with companies in engineering and life
sciences.

Since 2019, the University of Orléans has been a founding member of the regional
technology transfer structure called C-Valo [7], which facilitates the rise in technology
readiness level, the patenting and creation of start-ups. Life sciences and engineering are
particularly active in patenting. In 2022, the university has, for the first time, taken shares
in the Viewaves start-up company emerging from in-house research activities. Its goal is to
“see beyond visible to better treat cancer”, by conceiving molecules to illuminate tumours
and metastases.
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5 Involvement of Students

While our doctoral students are a great support to research, the involvement of master and
engineering students in our laboratories still needs to be improved in several disciplines. This
is the purpose of an important project led by the university, with funding over 10 years, called
MINERVA. Its objective is to develop the immersion of students in our research teams
(learning by doing), to generalise project-based training to strengthen the master's degree-
doctorate links and the internationalisation of training paths. MINERVA is the Latin version
of ATHENA... and this is no mere coincidence, the former was built as complementary to the
latter.

6 The vision of ATHENA research-based cooperation

For the first phase of ATHENA, we focused on identifying partnerships, through visiting
programs for researchers, joint conferences and meetings, and collaborative projects in
informatics, automation and signal processing, materials sciences, linguistics. We have been
greatly helped financially for these actions by the support of the French research agency
(ANR) dedicated to European universities.

Research projects already structured on the scale of Orléans and our Region, such as
MatEx, CosmétoSciences and Junon have invested in the organization of conferences specially
dedicated to the creation of an ATHENA network in the respective fields. We relied heavily
for all this animation on Le Studium, (regional) Institute for Advanced Studies.

For the second phase of our European alliance, we intend to build on these contacts to
refine the strategy of exchanges and joint events, to share the use of large equipments, to
propose more extensive collaborative projects, with a leverage effect to acquire European and
national funds.
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1 Introduction

The University of Siegen is a research-oriented university with the goal of promoting excellent,
internationally recognized research. As the driving force and mirror of developments in society
as a whole, universities have a duty to contribute to the solution of current and future societal
challenges and to transfer scientific insights to society. The guiding principle of the University
of Siegen “Shaping a humane future” characterizes the mission and actions in research,
teaching and transfer. Two of the major challenges, namely the comprehensive digitalization
of all areas of life and the transformation towards a sustainable economy and society, intersect
all research areas.

Thereby the University of Siegen is committed to the principles of Good Scientific
Practice, to the respect of different cultures across disciplines and research directions, the
trusting and open handling of scientific discourse and the recognition and appreciation of the
achievements of researchers. Its goal is to maintain the existing variety of research topics and
to further develop a balanced relationship between individual research projects and
collaborative research projects.

2 The Research Landscape

The University of Siegen focuses on the promotion and expansion of the already existing
internationally visible profile areas and research foci in order to further sharpen the
universities research profile. Those profile areas are characterized by long-time strengths in
fundamental research. While already established through proven past merits at the University
of Siegen, they are to be strengthened and expanded for future research. The profile areas of
the University of Siegen represent thematically focused, partly interdisciplinary oriented
research foci that address the major scientific and societal challenges. The four profile areas
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are (1) Media & Culture, (2) Education & Social Society, (3) Sensorics & Visual Computing
and (4) Matter & Quantum Systems

The University of Siegen supports research activities that pick up on pioneering trends
and take part in developing and shaping new research areas. On the one hand, these areas
of competence are research-active areas that are either in the process of being established
or redefined. These are being further expanded and supported by the university in order to
lay the foundation for innovative research clusters and coordinated, large-scale research
alliances. On the other hand, these areas also include research groups that conduct applied
and practice-oriented research with a focus on transfer. The three areas of competence are:
(1) Smart Work & Smart Everyday, (2) Nanotechnology & New Materials and (3) Health
Care & Gerontology.

3 Outstanding Research

The traditionally strong profile area Media & Culture investigates practices in media and
culture of contemporary societies and the respective social and societal effects. Currently, the
research concentrates on the ubiquity of media practices and the transformation of society
through new methods to measure attention and develops new methodological approaches and
theories. New sensor-supported or autonomously acting media as well as the associated data
practices determined by algorithms or smart devices are shaping the current transformation
of our society from a digital network society to a data society. Algorithms and automation
are also the driving force regarding the determination of popularity values (likes, usage, sales,
etc.) in rankings of all kinds, with serious consequences for the social distribution of attention
and its legitimation in art and literature, science and politics, religion and education. The
associated fundamental social and cultural change not only affects our perceptions and
communication structures, but also significantly influences our social life and our cultural and
political identity. The transdisciplinary research of this area analyses these developments and
combines cultural studies, literature and media studies, linguistics and social sciences, history,
educational sciences, psychology, economics and computer science. With currently two
Collaborative Research Centres, the University of Siegen is one of the internationally
outstanding locations in the field of praxeologically oriented media and cultural studies.

The profile area Education & Social Society focuses on social integration as a challenge
for an increasingly diverse and dynamically changing society. Education, social participation,
migration, and social systems are topics that deal with the challenges of an inclusive society,
which is characterized by diversity and mobility. Intensive cooperation in inter- and
transdisciplinary collaborative research projects among the disciplines of social work, special
education, and social science, are dedicated to researching the welfare state and its governance
structures as well as the facilitation of social participation from a wide variety of perspectives:
Specifically, both intended and unintended consequences of social assistance are looked at
from the perspective of the persons addressed. Another research network is working on how
migration changes institutions and when do institutions mobilize or immobilize; this network
joins migration research, sociological and political research on institutions by taking
sociological, ethnological, and political science perspectives into account.
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The profile area Sensorics & Visual Computing is centred around trendsetting sensor
developments and nanotechnological research. The close interdisciplinary cooperation of
groups working on fundamental research in physics and physical chemistry, microelectronic
sensor development and data processing in information technology is very unique at the
University of Siegen. One main focus is the development of intelligent sensor systems. Using
new methods of machine learning allows us a simultaneous integration of hardware and
information processing. This highly interdisciplinary approach and the close cooperation
between the disciplines opens up a wide range of advantages in terms of data efficiency,
privacy protection and the ubiquitous integrability of future sensor systems. With its focus
on “Smart Sensing”, the Center for Sensor Systems (ZESS) forms the condensation point of
this research. Another research focus includes biomolecular assisted sensing, personalized
digital medicine or sensor-based systems and materials for diagnostics, which are developed
in the Research Center of Micro and Nanochemistry and (Bio)Technology (Cp), using
methods of micro- and nanochemistry and microelectronic sensor development. This research
area is also characterized by a high degree of interdisciplinarity, bringing together researchers
working on topics like nanotechnological integration, ubiquitous sensing, intelligent
autonomous recognition and classification methods. The development of integrated
electrotechnical and chemical sensors, which is relevant for both focal areas, is supported by
establishing the Interdisciplinary Research Center for Nanoanalytics, Nanochemistry and
Cyber-physical Sensor Technologies (INCYTE).

The profile area Matter & Quantum Systems comprises fundamental research in the
fields of elementary particle physics and quantum optics. This internationally visible area of
the University of Siegen carries out its research in theoretical and experimental physics to
study matter and quantum information technology in coordinated collaborative research
projects. Theoretical research in elementary particle physics deals with conceptual aspects of
quantum field theory, with the development of mathematical methods for performing precise
calculations within the framework of the Standard Model of particle physics and its possible
extensions. The focus lies on heavy quark flavours, quantum chromodynamics, Higgs physics,
and new models beyond the Standard Model. The development of novel detectors and the
analysis of data from two large experiments, the ATLAS experiment at the Large Hadron
Collider (LHC) and the Pierre Auger Observatory, are the centre of experimental research
activities in particle physics. The research is embedded in internationally relevant
collaborations, such as CERN or DESY. The fields of quantum optics and quantum
information theory form another research area. Research on an innovative quantum core
module as the basic building block of a future quantum computer is being pursued in
collaboration with other universities and industry collaborations.

4 From Research to Innovation

In Smart Work & Smart Everyday, the focus is on the design of successful smart
production, process optimization for SMEs based on artificial intelligence, and smart
applications for everyday life. Particular attention is paid to the consequences and
opportunities of digitality for consumers and regional economy, especially for small and
medium-sized enterprises. The transfer between science and regional SMEs takes place in
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joint projects and competence centres, in which the realization of smart production or the
research of innovative tool concepts and components are tested. A key question of this
competence area is the research and configuration of human-machine interaction in both
working and everyday environment. This includes smart applications in sustainability and
resource optimization, but also in health care and assistance robotics for the aging society.
The central question is how technology can be designed to be accepted, used and experienced
as meaningful by humans.

The development of highly efficient materials and manufacturing processes that minimize
resource consumption, maximize performance parameters and being ecologically sustainable
is the focus of the Nanotechnology & New Materials competence area. Areas of work
also include materials that can endure infinite duty cycles, nanostructured composites, smart
multifunctional materials, micro- and nanostructured (bio)materials, monitoring systems for
structural integrity, and composite materials for lightweight automotive manufacturing.
These research activities are primarily located at the Research Center of Micro and
Nanochemistry and (Bio)Technology (Cu), and at the Multidiscipilary Center for Innovative
Materials at the University of Siegen. The three central research topics, materials science,
sensor development and cross-scale characterization are to be brought together by establishing
the new the Interdisciplinary Research Center for Nanoanalytics, Nanochemistry and Cyber-
physical Sensor Technologies (INCYTE). This will form the infrastructural base for future-
oriented, interdisciplinary research and development of new materials and sensors at the
University of Siegen.

The focus of the competence arca Health Care & Gerontology is an application-
oriented approach to individualized, evidence-based, and integrated health care. Innovative
care models for rural regions with limited access to the healthcare system (especially in the
context of the model project “Medicine Rethink®” and the Digital Model Region Health
Dreiléndereck DMGD) are developed. The central research topics are biomedical sensor
technology, mobile health information technology or digital assistance systems. A special focus
is laid on aging research and IT applications for the aging society. In the Gerontology Network
Siegen (GeNeSi) together with partners from health, business, politics and care, the
requirements for good and self-determined aging are analysed and new concepts are developed
in interdisciplinary research projects.

5 Involvement of Students

In Germany doctoral studies are in general not considered as a third cycle of an academic
education, but rather as a first employment. Thus, this part of the training of young scientists
is usually seen as research work, however, with still some supervision. As a consequence,
doctoral students are naturally involved in the current research work, providing an excellent
“training on the job”.

The University of Siegen considers the creation of excellent career conditions for the
qualification and profiling of young academics an important matter. The University of Siegen
offers an optimal environment for the development of individual academic career paths at all
career levels, starting with master’s students, doctoral students, and postdoctoral researchers
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to junior professorships. The graduate center “House of Young Talents” was set up to provide
intensive and interdisciplinary advice to young researchers.

In addition to support and counselling offers in the qualification levels of master’s students
and doctoral students, postdoctoral researchers in particular are to be shown and paved the
way to scientific independence as early as possible. Young scientists with a doctorate and
with visible potential are increasingly funded with the aim of supporting them in their
development into research personalities and to optimally accompany them on their further
career path. The independent implementation of research projects and the acquisition of third-
party funds is an important component here. The Research Funding department supports
and coaches young scientists in a targeted and individual manner with the initial application
and, together with the graduate center “House of Young Talents”, offers workshops and
information events on third-party funding.

6 The vision of ATHENA research-based cooperation

Our society is experiencing sudden changes in the way people and institutions produce and
manage value. These changes are in part due to the growing ease with which people can
collaborate nowadays. Many successful cases of peer-to-peer models of organization arise and
assume leading positions in world economy. People are evolving and interacting inside
heterogeneous teams composed by members from many different cultural groups and with
distinct skills and backgrounds.

Modern economy and society being highly dependent on technology requires complex
problem solving and communication skills in technical subjects. In such a demanding and
culturally diverse environment as the professional world is today, it is essential to promote
the development of team-work and communication skills at an international and intercultural
level.

Presently, there is an increasing need for the establishment of international and
multidisciplinary teams. These teams, either spontaneously or explicitly generated, are
capable of conceiving and developing successful products to be distributed worldwide.
Therefore, we consider being of extreme importance to start promoting this type of work as
early as possible — even in students’ academic activities. Leading future engineers at an early
stage of their higher education to be involved in an academic multinational project where
they will need to interact and communicate at distance with their team and work together to
fulfil a common target, will certainly be challenging and enriching both for students and
teachers as well as researchers involved. Furthermore, it will provide all with the
communication and cooperation skills essential to survive in the international world market.

An alliance of different Universities as the European University ATHENA provides an
ideal platform for students, teachers and researchers to cooperate in education as well as in
research projects, that generate relevant outputs to the community.

The starting point for establishing the core group of ATHENA has been the Multinational
Undergraduate Team Work project (MUTW), in which students from different countries have
been collaborating in small research projects. This activity has now been successfully
continued since more than 10 years.
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The cooperation of these Universities has been continued by several Erasmus plus research
projects establishing an innovative infrastructure to promote the communication between deaf
and non-deaf as well as among international deaf students.

The expansion of the core group with three additional universities created the ATHENA
Alliance. The mission of ATHENA is to become a global hub for excellence and inclusion,
intensifying high-end knowledge production, radically improving access and sharing results in
more innovative ways.
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1 Introduction

Established in 1990, the University of Vigo (UVigo) has managed to consolidate itself in time
as a reference of modernity and innovation in Galicia (Spain). Its three campuses at Ourense,
Pontevedra and Vigo offer degree programs in the fields of science, humanities, technology
and legal-social sciences. These are distributed over nearly thirty centres where research
groups also carry out their R&D activities. A network of own centres completes the research
infrastructure map of the University of Vigo.

The University of Vigo's general internationalisation objectives are to promote exchange of
researchers, students and administrative staff and prepare them for the global labour market;
gain recognition in the international education area by establishing strategic partnerships and
internationalising teaching and research; promote innovative international projects within a
multilateral, cross-border cooperation framework to attract and retain the best talent, for
example, by participating in all education and research European calls.

In 2017, the University of Vigo was awarded the European Commission's HR Excellence
in Research Award accreditation and the HRS4R seal of excellence [1]. This seal represents
our commitment to continuous improvement, through alignment of our human resources
strategies and policies with the principles of the European Charter for Research Staff and the
Code of Conduct for Recruitment of Research Staff (C&C).

Within this excellence framework, the University of Vigo has developed various training,
recruitment, retention, and stabilisation plans with the aim of attracting talented teaching
and research staff to contribute to maintaining and improving research, transfer, innovation
and creative capacity. The final objective is to retain persons with the greatest merit and
capacity, by always abiding with the principle of equal opportunities. One of UVigo's
strengths is that it has pioneered many gender equality actions, which have recently enabled
us to lead the gender equality work package in the ATHENA proposal.
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2 The Research Landscape

The research structure (Fig. 1) is comprised of research groups, research institutes, research
centres, and support centres. There are 172 research groups which span many disciplines such
as science, technology, health sciences, humanities, and social sciences, that have 2630
researchers including staff and PhD students. All groups are comprised of at least three
members. Some relevant groups funded by the Galician Government are: potential growth
groups (PGG, minimum 3 members) and reference competitive groups (RCG, with a
minimum of 5 members).

There are three university research institutes, namely; IFCAE (Physics & Aerospace
Sciences Institute [2]), Agroecology & Food, and IXEX (Law & Gender Institute). The first
two are located on the Ourense Campus while the third is distributed over the three campuses.

CITI

R. GROUPS INSTITUTES RESEARCH CENTRES SUPPORT CENT.
CIGUS
STANDALONE INTER-UNIV.
RCG (29) Agro-Food NETWORK
Physics &

Law &
Others (120) CIM ECOBAS

Figure 1. Main research structures at the University of Vigo.

The Research Centres (RC) are either standalone or inter-university centres. Three of
them are recognized for excellence within the Galician University System's CIGUS network
of Research Centres: atlanTTic [3] dedicated to Information and Communication
Technologies; CINBIO [4], dedicated to nanomaterials and biomedicine, and CIM [5],
dedicated to Marine Science. The fourth, CINTECX [6], is dedicated to Technology and
Industrial Processes. There are three inter-university RCs that collaborate with the University
of Santiago de Compostela (USC), and the University of Coruna (UDC). These are
CITMAGA [7], dedicated to Research and Transference in Mathematics in Galicia; CISPAC
[8], dedicated to Atlantic Cultural Landscapes; and ECOBAS [9], dedicated to Economy and
Business Administration.

The support infrastructure is comprised of CACTI [10] (Scientific-Technical support
Centre for Research), ECIMAT (Marine Science Station) and CITI (Technological and
Industrial Centre). These research support centres provide instrumental, scientific, and
technological assistance in all knowledge, research, development, and innovation areas, not
only to UVigo but also to the other public bodies or companies. They facilitate use of
equipment and facilities, which due to their specificity, technological level or cost, are best
exploited in a centralised manner. The online platform RESUV [11] provides information on
all technical facilities and services available at the university.
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The research portal collates the scientific production generated by UVigo research staff,
with a view to dissemination, thereby providing greater visibility and transfer of research
results and know-how to society.

3 Outstanding Research

The University of Vigo occupies a relatively good position in national and international
rankings as shown in Table 1. Considering the Times Higher Education (THE) Ranking,
where 30% is based on research and 30% on citations, UVigo's overall ranking is 800-1000,
but 601-800 in Engineering & Technology. In terms of the 2022 Shanghai ranking of World
Universities, UVigo was placed among the 501-600 best universities in the world, and obtained
best position in the following areas: Food Science & Technology: 51-75; Telecommunications
& Civil Engineering: 201-300; Electric & Electronic Engineering together with Ecology: 301-
400; Chemical Engineering & Biotechnology: 401-500, among others.

Table 1. Position of the University of Vigo in THE Ranking (World Universities), ARWU Ranking,
2022 Greenmetrics: overall, by fields, subjects, region, country, and rural campus.

Position THE Position ARWU Position Green
2022 2022 metrics
2022
Overall 801-1000 Overall 501-600 Overall 300
Engineering 601-800 Food Science & 51-75 In Europe 94
Technology
Physical Sciences 601-800 Oceanography 151-200 In Spain 17
Computer Sciences 601-800 Telecommunications 201-300 Rural Campus 22
Engineering
Social Sciences 601-800 Hospitality &Tourism 201-300 Setting & 271
Management infrastructure
Business & 601-800 Electrical & Electronic 301-400 Energy & 358
Economics Engineering Climate change
Education 601+ Political Sciences 301-400 Waste 222
Life Sciences 501-600 Oceanography 201-300 Water 210
Arts & Humanities 501-600 Political Sciences 301-400 Transportation 591
THE Citation 39.9 Earth Sciences 401-500 Teaching & 419
Score Research
Biotechnology 401-500

The aforementioned positions by subject are clearly related to the structure of the
university's institutes and centres as shown in Fig. 1. The Agro-Food Institute, which
promotes personalized food oriented to biomedicine and attempts to reach zero hunger, is
aligned with the second Sustainable Development Goal (SDG). The Marine RC (CIM), with
climate change and underwater life as one of its main objectives, is aligned with SDGs 13 and
14. Telecommunications is the main focus of atlanTTic, which is a world reference in 5G and
6G technologies and is at the forefront of quantum communications. Its other lines of research
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range from security and privacy, biomedical signal analysis, multimedia technologies, space
communications, radar and remote sensing, to electronic services or radio and optical
communications. These lines complement those of the Institute of Physics and Aerospace
Sciences: fluid dynamics and thermodynamics, optical systems, unmanned aircraft, space
sciences, modelling & simulation, and aim to maximise the potential for generating research
excellence in the areas of applied physics, aeronautical, and aerospace sciences, to intensify
results transfer to society.

Insofar as the Engineering fields are concerned, CINTECX covers aspects of electronics
and automation, manufacturing and materials, energy, transport, biomedical engineering and
sustainability. It is fully integrated into the Galician industrial ecosystem in key economy
sectors such as automotive, naval and metal industries. This is also mirrored in the
Greenmetrics ranking as shown in Table 1.

CINBIO is focussed on biotechnology, with its cutting-edge research applied to health
through collaboration projects with hospitals, where personalized medicine is one of its main
goals.

ECOBAS, the inter-university RC, is relevant in the Humanities and Social Sciences, and
focuses its lines of research and transfer in the field of economic, environmental, and social
sustainability, to respond to the great challenges of society.

The IXEX institute, is aligned with the 5™ SDG. It applies a gender perspective and
covers lines of research such as gender-based violence, equality in the labour market, women
and social identity, family, mediation, therapeutic and restorative justice, among others.

4 From Research to Innovation

A university that generates basic and applied knowledge, also must work with companies,
and define cooperation policies. Figure 2 compares some research and innovation indicators
between UVigo (black line) and the average of the Spanish universities (blue area).

Universities’ average -#- Universidade de Vigo
Figure 2. Research and innovation indicators in comparison with the Spanish Universities' average.

Minimum value = 0 and maximum value= 100. Taken from [12]
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UVigo shows higher than average values for research staff contracts/budget and number
of patents; two good indicators for innovation. On average, UVigo has about 500-600
contracts/year that represent about € 6M/year. The number of UVigo spin-offs is another
good indicator. Forty-two knowledge-based spin-offs have emerged from the University of
Vigo since 2004, which transfer UVigo's high benefit and economic potential knowledge,
technology and research results to society. Some examples in the technological field are: Alén
Space [13], Ancora Mobile [14], Codelab 17 [15], Coderlam, S.L. [16], EM3works [17],
Environmental Physics Technologies [18], etc.

UVigo is also part of the Digital Innovation Hubs: DIHGIGAL, DATAlife and
INFABHUB, and Business Incubators (BF): BFAuto, BFFood, BF Aero as an integrative part
in the Galician Innovation Ecosystem.

5 Student participation

UVigo students actively participate in research via three student associations: UVigo Space
Lab, UVigo MotorSport and UVigo Aerotech, which is the most outstanding in terms of
technological focus.

UVigo Space Lab is comprised of a multidisciplinary team of university students from
different engineering fields (industrial, telecommunications, aerospace, computer science)
dedicated to the design, manufacture and operation of small educational satellites and space
missions. The next mission of this association is the BIXO project, which will be key to
understanding the effect of prolonged exposure of living organisms in space.

UVigo Motorsport has been designing and manufacturing single-seater racing cars for
several years and currently involves 70 students from mechanical engineering, computer
science, aerospace, and artificial intelligence. It also has students from other degrees such as
Social Education, Organizational Engineering or Business Administration and Management.
The objective is to pass all technical & mechanical inspections and safety tests of the single-
seater, and thus qualify for competing in the Formula Student race. The plan is to achieve a
functional and truly autonomous prototype to participate in an autonomous car competition.

UVigo Aerotech is an aeromodelling team of 18 Aerospace Engineering students from the
Ourense campus. This team was created to broaden knowledge beyond the academic field and
thus facilitate entry into the aeronautical sector. They started in December 2019 and currently
are in the final stretch of designing a prototype.

6 The ATHENA research-based cooperation vision

UVigo's entry into the ATHENA alliance will facilitate synergies for new research and transfer
projects, thereby promoting quality and impact research. This will contribute to creating a
network of research infrastructures and teams, to increase competitiveness of project proposals
and fundraising, thus boosting socio-economic development and reciprocally facilitating
infrastructures and resources from UVigo, Galicia and the Galicia-North Portugal Euroregion
to ATHENA partners.
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Teaching and research staff, as well as technical and administrative staff, will avail of
training opportunities within a European cooperation environment. From the point of view
of educational offer, ATHENA will also promote internationalisation of UVigo's bachelor and
master's degrees, and doctoral programmes. At the industrial and social level, the ATHENA
membership will provide benefits in relation to the transfer of results, training of professionals
for excellence, better European level job prospects and for fostering exchange between
universities, industry and society.
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1 Introduction

Vilnius Gediminas technical university (VILNIUS TECH) is an innovative Lithuanian
university that cultivates creative and highly qualified specialists. The university is a leader
in the field of technological sciences with modern and labour market-oriented approach to
education.

VILNIUS TECH inspires and develops talents: socially responsible, creative, forward-
thinking individuals who together bring change to the environment and large university
community, working toward social, economic, cultural welfare and technological progress.

VILNIUS TECH’s vision for 2030 is to be an international and prestigious European
technical university that stands out for the quality of its education and research, as well as
its significant impact on individuals, communities, and society.

The value system of VILNIUS TECH’s mission and vision is ingrained in the university’s
DNA and is demonstrated through its promoted activities.

The following values are fostered by the VILNUS TECH community and then shared with
our partners:

e  Sustainability. For us, this entails adopting a sustainable approach to nature and
the environment, laying a foundation for long-lasting economic well-being,
establishing and building a forward-thinking, harmonious society. It’s about
prioritising environmental and social needs over our own and adopting a future-
orientated mindset.

e Connectivity. We define this as the synergy among various technologies, subjects,
social groups, and problem-solving methods; as well as a continuous drive to
collaborate, seek common ground, and contribute to the development of a multi-
layered and multicultural society.

e (Creativity. We have the courage to experiment, apply non-standard thinking, look
for new unique opportunities in any situation, create solutions to overcome the
challenges of the present and the future. VILNIUS TECH promotes the culture of
technical makers who create for tomorrow.
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Research Activities at the Vilnius Gediminas Technical University

Openness. We are the university without borders, where cooperation and
networking with partners around the world, transparency of activities, acceptance
of each person’s individuality and uniqueness, opportunity to express one’s ideas and
be heard by others are important. We are open to the world and new experiences.
Innovation. We persistently search for the best technological solutions that
contribute to global progress in this rapidly evolving world.

2 The Research Landscape and Outstanding Research

Scientific research and experimental development projects are conducted across 13 institutes,

3 scientific centers, and 22 research laboratories. Some major facts and numbers:

1563 employees work at the university;

930 lecturers, scientists and researchers;

75% of the academic personnel hold a degree in science;

Commercial research output of €4,3 million;

532 articles published in Clarivate Analytics Web of Science database journals;
543 articles for Scopus database publications;

Doctoral studies are offered in 12 scientific fields.

In line with VILNIUS TECH’s 2021-2030 Strategy and its established four moonshots,
the university conducts research and innovation activities that support all moonshots, with a

focus on empowering two of them: “International center of attraction for talent, business,

society” and “Each partner receives a knowledge-based smart solution”. The primary direction

of the

University Research Strategy is to carry out research and experimental

development (R&D) activities in priority cross-cutting focus areas and fields:

1. Sustainable building:

e smart building structures,

e low emissions building materials and technologies,
e architecture and build environment,

e BIM and sustainable lifecycle of structures,

e geodetic technologies;

2. Environmental and energy technologies:

e efficient use of resources and energy,

e environmental protection technologies,
e building energetics,

e renewable energy,

change of anthropogenic environment;

3. Sustainable transport:

e autonomous land and air transport,

e environment-friendly transport,

e green logistics, international transport corridors,
e traffic safety technologies,

e urban mobility;
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4. Mechatronics:
e smart embedded systems,
e mechatronics for Industry 4.0 systems,
® metamaterials and nano-structures,
® Dbionics and biomedicine engineering systems,
e innovative electronic systems;

5. Information and communication technologies:
e information and IT security,
e smart signal processing and telecommunication technologies,
e artificial intelligence and decision-making systems,
e geoinformation technologies,
e virtual and augmented reality;

6. Fundamental research on materials and processes:
¢ mathematical models of physical, technological and economic processes,
® investigations of cells and their biologically active components,
® economics engineering, management and communication,
e management of the development of contemporary organizations,
e high value-added economy,
¢ dynamic management,
e communication management in an inclusive and creative society,
e creative industries for digital society development.

The priority cross-cutting focus areas align with the most recent national (Smart
Specialization, Lithuania 2030, New Generation Lithuania), European research and
innovation strategies (Science Europe; Europe 2030;) and the United Nations Sustainable
Development Agenda.

3 From Research to Innovation

The University’s vision for 2030 is for VILNIUS TECH to become a prestigious and
international European technical University, distinguished by the quality of studies and
research, as well as its significant impact on individuals, communities, and society. Main
objectives are directly related to scientific excellence in R&D, the European Universities
initiative, integration into the European Research Area, empowerment and nurturing of
talents for R&D activities and dissemination of knowledge for the application of solutions
addressing society’s needs.

The main means to achieve R&D goals are:

e Establishing research centers and enabling shared infrastructures that unite research
groups from aviation, mechanics, transport, civil and environment engineering,
electronics, informatics, management, economics, communication, humanities and
other newly emerging priority fields to initiate and implement long-term international
research and research-based innovation (Horizon 2020; Horizon Europe).

e Promoting Open Science, multidisciplinary R&D teams, and attracting frontier
researchers and academic staff focused on tackling societal challenges.
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e Developing and attracting talents to state-of-the-art international doctorate
programmes that will provide next generation of researchers capable of conducting
research across the European Research Area.

e Harmonizing university-level processes and refining personnel competencies that deal
with all aspects supporting R&D project activities — from project idea generation and
planning to its initiation, implementation and results dissemination.

e Developing new approaches to better recognise and promote a broader array of
research outputs, as well as various career pathways and activities.

e Shaping of the remuneration and evaluation system to encourage influential scientific
publications, cross-border R&D collaboration, and participation in the international
research and research-based innovation projects.

To achieve the intended strategic goals, VILNIUS TECH community regularly analyses
the results of R&D activities, consolidates human resources, and promotes interdisciplinary
research activities. All processes for making strategic decisions and prepare strategic
documents are defined in the VILNIUS TECH Quality Management System.

In order to reach this heights, VILNIUS TECH faculties, research centres, applied science
institutes, and accredited laboratories already provide R&D services, offering innovative
solutions, testing mock-ups in laboratories, and debugging prototypes in real-life conditions,
in cooperation with fast-growing innovative businesses and young technological companies. It
is encouraging to see the activity of all the units, the wide range of applications of their
solutions, the orientation towards advanced technologies, and companies that implement
them. VILNIUS TECH’s strong relationship with Vilnius city as the main testing ground for
our experiments and the latest smart solutions works well. We believe it is accurate to say
that VILNIUS TECH already connects ambitious scientists, fosters technical creativity and
the arts, and addresses societal challenges through the application of advanced technologies.

VILNIUS TECH researchers have developed a software tool to determine the emotional
impact of visual content on viewer. The software is unique because it utilises affective
computing technology. The viewer is shown visual content (e. g., an advertisement, a film)
and a camera captures their facial expressions, while an artificial intelligence-based algorithm
recognises the emotions the viewer is experiencing (e. g., sadness, boredom, interest, etc.).
Content creators can check whether the viewers’ reactions align with their intended outcome
and make decisions on editing and improving the content. The software could be used by
advertising, film, television and other visual content creators.

VILNIUS TECH scientists have created a unique demonstration structure — a pedestrian
bridge using bio-concrete. Only a few experimental programmes worldwide have used bio-
concrete for real structures. What makes bio-concrete special is that the bacteria inside it can
spontaneously fill cracks in the structure without the need for routine repairs. This can
significantly extend the structures life and reduce maintenance costs. Both the materials used
in the construction of the bridge and the architecture emphasise the connection with nature.

This summer, graduates of the Antanas Gustaitis Aviation Institute and the founders of
the space technology company Astrolight, together with the European Space Agency, carried
out successful optical satellite communication tests at the Teide Observatory in Tenerife,
Spain. During this test, the laser signal from the satellite was successfully redirected to the
detector of the mobile station developed by VILNIUS TECH and Astrolight. Free-space
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optical communication systems offer higher security and data throughput than radio
communications. A laser satellite communication system is being developed for use in low
Earth orbit and, in the future, throughout the Solar System to provide communications for
missions to other planets.

VILNIUS TECH researchers have developed a product that allows people with visual
impairments to move independently on public transport. The technology, called the Blind
and Visually Impaired Information System, enables a blind or visually impaired person to
identify the route number of a public transport vehicle that has stopped at a bus stop. The
core of the system is the interactivity of a smart device owned by a blind or partially sighted
person with the equipment installed in the public transport vehicle. The communication is
two-way — the driver is also informed of the presence of a blind or partially sighted person
near the vehicle. The prototype product was successfully tested in near real-life conditions
with the participation of representatives from public transport entities and the Lithuanian
Association of the Blind and Partially Sighted.

The Klaipéda Vaidila Square project, created by the researchers from the Faculty of
Architecture at VILNIUS TECH, has been recognised by the international jury as the best
landscape architecture project in Lithuania in the “Green Space 2022” competition. The
authors of the project aimed to create a contemporary image of the city by preserving the
original design of Vaidila Square and to breathe life into the square so that it would be a
bustling place for people. While retaining the square’s original rectangular structure, the
designers added new spaces and activities, such as lounge areas, benches, moving urban
furniture, significantly more greenery and trees, a stage, children's playgrounds, a dancing
fountain, and a new bicycle path.

In a significant move this year, VILNIUS TECH is launching a joint laboratory facility
that brings together the Faculties of Mechanics, Electronics, and Transport Engineering. This
initiative aims to centralize and concentrate our capacity for research and experimental
development. By consolidating our human resources and infrastructure within this innovative
laboratory facility, we seek to foster a more dynamic interaction between academia, research,
and innovation.

VILNIUS TECH is not only open to, but also particularly encourages, our ATHENA
partners to engage in joint research projects, PhD student internships, and various other
collaborative initiatives within these state-of-the-art facilities.

"i

Figure 1. Joint Laboratory Facility for the Faculties of Mechanics, Electronics, and Transport

Engineering



56 Research Activities at the Vilnius Gediminas Technical University

4 Involvement of Students

VILNIUS TECH aims to prepare and support the next generations of scientists, as it is a
crucial factor in the development of advanced and modern technology and innovations.
Nowadays, this goal of VILNIUS TECH is essential, considering the intense global
competition for talent and the rapid and inevitable pace of scientific changes.

The university is working towards creating the conditions and meeting the needs for the
next generation of researchers to flourish: it fosters early-stage researcher talents with
attractive career structures, provides research positions with access to research facilities in
laboratories and research centres, promotes careers in the research and academic sectors, and
finances international mobility. Furthermore, VILNIUS TECH is creating the conditions at
the university level to attract the brightest people to the doctoral programs.

Involving students in the research activities of departments and institutes significantly
enhances their practical and theoretical skills and encourages them to pursue a scientific
career in the future. VILNIUS TECH departments and institutes ensure their accessibility to
students at all levels (bachelor’s, master’s, and doctoral students). Students have the
opportunity to participate in research projects and are involved in research activities as
laboratory staff.

Students have been able to take advantage of additional funding for research (Lithuanian
Academy of Sciences, Competition of University Students’ Research) and internships during
the summer or their studies (Research Council of Lithuania, Internships during Summer and
Semester).

A new VILNIUS TECH initiative, the “Student Involvement in Research Incentive
Competition” (according to the internal competition of VILNIUS TECH Students’
Involvement in R&D), was launched in the 2020/2021 academic year to encourage
undergraduate students to get involved in research and pursue a career as a scientist. More
than 90 research project topics have been offered to students.

VILNIUS TECH participates in both pre- and post-doctoral training programs that
provide collaboration not only with experienced supervisors and scientists at VILNIUS TECH
to support a student’s pathway to becoming an independent researcher but also with an
outstanding international scientific community to make science an integral part of a changing
culture and policy worldwide.

5 The vision of ATHENA research-based cooperation

Trends in Europe and around the world, such as rapid technological development, digital
transformation, the Green Deal, and the Industrial Revolution, are prompting universities to
change. Global challenges — including climate change, economic instability, pandemics — pose
threats, yet they also provide unique opportunity to pursue cutting-edge technological
solutions, motivating swift and effective responses as well as long-term thinking.

VILNIUS TECH is prepared to face these challenges and changes. By building on the
values of our community — sustainability, connectedness, creativity, openness, and
innovation — we leverage our strengths.
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1 Introduction

CUAS is a university of applied sciences with regional roots and an international orientation.
It is active in the priority fields of health and social affairs, business and various technology
topics of engineering and constructions. Its core tasks are in the areas of study and teaching,
applied research, knowledge transfer and training courses. More than 165 researchers with
around 250 cooperation partners and a research volume of 8 mio € in 2022 bring new insights
and impulses from science for business, industry, politics and society. Four research centers
and 19 research groups conduct research with the aim of addressing socially and industrially
relevant topics. The establishment of a doctoral program fosters junior scientists and provides
overall carrier paths. The deliberate interweaving of teaching and research gives students the
opportunity to become scientifically involved in projects up to the doctorate level at an early
stage. Research and teaching are seen as necessary complements to each other. Outstanding
quality in one area is only conceivable through outstanding quality in the other.

In addition to the classic task of research, namely to increase the prosperity of society,
society and most funding institutions expect, above all, effective solutions to the global
challenges we face due to various causes and effects. CUAS with its pillars of teaching,
continuing education and research, contributes to the development of the necessary, multi-
layered resilience in each of these core areas. In this context, research is reserved for bringing
forward new concepts, ideas, approaches to solutions, pilot activities and implementations,
for trying them out and for carrying them forward into teaching and further education.
Applied research is oriented towards the issues of the future and is closely interwoven with
regional, national and international partners. It represents a core competence of CUAS. In
order to remain fit for the future, CUAS is growing thematically and structurally with the
global issues in research and development. Concrete projects are continuously adapted to the
dynamically changing environment through a rolling strategy process.
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With its research, CUAS aims to contribute to increasing the resilience of society, business
and industry. The R&D as well as education ambitions are based on the principles of
sustainability and inclusion, with a focus on reasonable digital solutions.

2 The Research Landscape

Research topics at CUAS are thematically clustered within 4 research centers and 19 research
groups, which guarantee competence and know how, high quality research connected to
transfer of knowledge, as well as any capacity needed. The topics are allocated within the
meta themes human beings — technology — environment - economy and are application
oriented by default. Innovation and technology management charactarize all research
approaches of CUAS. Particular emphasis shall be given to research designs including
accompanying topics, guaraneeting an holistic view on research issues, as well as new methods,
new technologies and participative approaches. Citizen science research is interwoven with
thematic research by involving citizens, stakeholders, students and pupils in R&D projects.
CUAS’ research is locally effective and collaborates on pan-European issues, networks and
European projects.

CUAS’ research unit FH Kérnten Research bundles all expertise for project submission,
administration, monitoring, financial reporting, management and science communication.
Each R&D project is guided by a R&D support of FH Kéarnten Research, who takes care of
financial monitoring and reporting, evidence of the audit trails and compliance with eligibility
rules. Separate cost centers and an R&D project database guarantee clear cost assignment,
spot-on financial monitoring, transparency and overview.

Own financial contributions of co-funded R&D projects are covered by an annually
coordinated R&D budget. CUAS is based on public funding by federal, province and
municipal grants. CUAS is experienced in project coordination of international R&D projects
with up to 12 partners, and 2 mio € project volume. In 2022 a research volume of 8 mio € of
co-financed projects was managed, comprising 120 R&D projects. Between 2013 and 2022 a
total of 80 EU co-financed projects were successfully implemented.

CUAS strives to establish horizontal as well as vertical interconnections of its research
landscape. Horizonal interconnections are represented by reflections on a research topic from
different point of views (scientific disciplines), e.g. ageing in research center TARA,
constructions and nature in research group CONNA, environmental health and
geoinformation in research group EnHeGi. Permeability of cross cutting issues like
digitalization, sustainability and resilience of society, nature and economy represents vertical
interconnections.

3 Outstanding Research

Outstanding research is particularly bundled within CUAS” research centers. Each research
center is led by a renowned researcher in the respect scientific field, constitutes of
international team members and performs cutting edge research in the topics of:



Granig, P., Pacher, C., Paril, T. 59

3.1 Additive Manufacturing- Center ADMIRE

ADMIRE is specializing in additive manufacturing, intelligent robotics, sensors, and
engineering. The research focuses on the topics of Material, Design, Process, and Application,
with a strong emphasis on sustainability. ADMIRE aims to push additive manufacturing as
a fabrication technology towards the Green Deal and which enables easy access to everybody
in need. Current application fields include: sensor integration into smart wearable systems,
smart medical phantoms, development of smart prosthesis and orthosis systems with future
prospects toward exo-skeletons, robotic path planning for 3D printing, sensor and system
simulation for environmental perception and interaction based on tactile and proximity
sensing, sensor signal processing and Al, robotic gripper design of multi-material and soft
robotic systems.

3.2 Integrated Electronic Systems- Center CIME:

CIME is a competence center for research and development of integrated electronic systems.
Integrated Circuits (ICs) became a key technology for modern electronic systems embedded
in almost any application of daily life ranging from data processing, telecommunications,
medical electronics, automotive and power electronics to any kind of miniaturized sensing
networks. The monolithic integration of billions of transistors on a single silicon chip with an
area of a few cm2 enables nowadays reliable and cost-efficient electronic platforms with
enormous computing and signal processing power for future electronics. CIME is a competent
research partner, with strong alignment to industry needs and the clear focus on research
excellence with international visibility. The main topics are:

e Modelling and Design of Integrated Systems and Circuits

¢ Radio Frequency Front-Ends

e Sensor Integrations in Mechatronics Systems

e System-on-Chip Design Automation

3.3 Smart Materials — Center CISMAT:

CiSMAT is a Green Transition Competence Center, dedicated to the research and
development of innovative solutions based on Smart Materials, for the industry and society
of the future. CiSMAT works closely with a network of local and international companies,
which it also supports in their transformation efforts towards a more efficient, more secure
and greener industry. CiSMAT offers advanced trainings for R&D professionals and conducts
research in the fields of:

Integrated piezoelectric sensors

Smart and meta-materials for improved acoustics and vibration mitigation

Phase-changing materials
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3.4 Applied Research on Ageing — Center TARA:

At TARA research on the topic of ageing is networked across disciplines in order to take
account of the challenges and potential of an ageing society. The main interests are laid on
the changing living environments of older people, the technical support possibilities and on
the economic framework conditions. Current findings and trends about ageing processes are
collected, analysed and processed so that this knowledge can be made available to politics,
business and civil society. IARA promotes in particular application-oriented and
transdisciplinary approaches through its own projects. Research focuses on the topics of:

e Demographic change and regional development

e Social inclusion and participation until old age

e Socio-technological innovation

Outstandig research in CUAS” research centers is characterized by research volumes
exceeding 2 Mio € p.a., research topics that are crossing the boundaries of different scientific
disciplines and involvement of a variety of researcher of different backgrounds and carrier
stages.

Apart from research centers CUAS” R&D activities are bundled within 19 research
groups, each dedicated to a particular research focus. The research groups cover the topics
of:

e Active & Assisted Living - Research group AAL

e  Advanced Battery Management System — Research Group ABML

e Additive Manufacturing in Agile Virtual Systems for Design - Research Group

AMAVIS

e  Construction Needs Nature — Research Group CONNA

e Digital Transformation Modelling — Research Group DTMO

e  Environmental Health and Geoinformation — Research Group EnHeGi

e Future Concrete Solutions — Research Group FuCoSu

e Innovation Research and Transformation — Research Group IRaT

e Spatial Informatics for Environmental Applications — Research Group SIENA

e Online & Pocket Labs — Research Group OuPL

e Modelling and Design of Integrated Systems and Circuits — Research Group OuPL

e 5G Use Case Integrations — Research Group ROADMAP 5G

e Smart Materials for a Greener Industry — Research Group SMGi

e Sensor Integrations in Mechatronics Systems — Research Group SIMS

e  TRANSformative Societal and Political Cultural Engagement — Research Group

TRANS SPACE

e Entrepreneurship & Entrepreneurship Education — Research Group TRIPLE E

e Management of Conservation Areas — Research Group MCA

e Interprofessional treatment approach for patients with osteoarthritis — Research

Group PEREZOSO
e  Sustainable Innovation Research and Development — Research Group SIRAD
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4 From Research to Innovation

R&I at CUAS is applied by default and closely interwoven with regional, national and
international partners from public and private sectors. Bringing research and innovation back
to the market is our main intention. We pursue this intention by a) cooperating with partner
from industry and private sector, b) fostering the start-up and spin-off scene by providing
entrepreneurial starter support. A dedicated fundiging cooperation between CUAS and the
Carinthian Economy Funding Agency supports young founder by financial, infrastructural
and know-how matters. The elaborated educational program “Scientrepreneur — Basic
knowledge for founder” was intiated and implemented by experienced innovation manager of
CUAS "research group TRIPLE-E (see section 3 — Outstanding research). It covers topics
from entrepreneurship thinking & strategy, innovation & business modelling, founding &
financing and marketing & exploitation and brings together interested persons with external
experts from each topic.

5 Involvement of Students

CUAS routinely involves students in research activities by providing topics for Bachelor or
Masters Theses as well as research collaborations in R&D projects. PhD positions and a
docotoral program provide continuous academic career paths and foster young talents.

6 The vision of ATHENA research-based cooperation

As an institution, Carinthia University of Applied Sciences (CUAS) is always eager to further
its research and teaching excellence, as well as to increase its visibility and involvement on
the European level.

CUAS sees itself as an integral part of the network in the area of R&D, and thus strives
to increase its participation in the European Research Area through the Alliance. CUAS is
willing to share its expertise, research laboratories and equipment with the ATHENA
universities and is ready to learn from them in return. CUAS vision of research is that
cooperation between people from different backgrounds, be it in disciplines, focuses or
cultures, allows for richer and more fruitful results. Hence, the research-based cooperation
between ATHENA and CUAS will enrich our institutions’ fields of research, while also
offering our researchers opportunities to gain experiences within ATHENA.
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Abstract Modern industrial systems now, more than ever, require secure and
efficient ways of communication. The trend of making connected, smart
architectures is beginning to show in various fields of the industry such as
manufacturing and logistics. The number of IoT (Internet of Things)
devices used in such systems is naturally increasing and industry leaders
want to define business processes which are reliable, reproducible, and can
be effortlessly monitored. With the rise in number of connected industrial
systems, the number of used IoT devices also grows and with that some
challenges arise. Cybersecurity in these types of systems is crucial for their
wide adoption. Without safety in communication and threat detection and
prevention techniques, it can be very difficult to use smart, connected
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systems in the industry setting. In this paper we describe two real-world
examples of such systems while focusing on our architectural choices and
lessons learned. We demonstrate our vision for implementing a connected
industrial system with secure data flow and threat detection and
mitigation strategies on real-world data and IoT devices. While our system
is not an off-the-shelf product, our architecture design and results show
advantages of using technologies such as Deep Learning for threat
detection and Blockchain enhanced communication in industrial IoT
systems and how these technologies can be implemented. We demonstrate
empirical results of various components of our system and also the
performance of our system as-a-whole.
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Modern Living, as we know it, has been impacted meaningfully by the
Internet of Things (IoT). IoT consists of a network of things that collect
data from machines (e.g., mobile devices) and people. Mobile application
development is a flourishing tendency, given the increasing popularity of
smartphones. Nowadays, users are accessing their desired services on the
smartphone by means of dedicated applications as the latter offers a more
customized and prompt service. In addition, companies are also looking
to persuade users by offering interactive and effective mobile applications.
Mobile application developers are using IoT to develop better
applications. However, there is no generalized consensus on the selection
of best architecture or even the most suitable communications protocols
to be used on an IoT application development. Therefore, this article aims
at presenting approaches, architectures, and methodologies relevant to
the development of mobile IoT solutions.

Architecture, Internet of Things (IoT), methodology, mobile development
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We propose a method to improve the prediction performance of
recommender systems via a Dual (user and item) Training Error based
Correction approach (DTEC). The proposed method is applied to the
Synthetic Coordinate Recommendation system (SCoR) (Papadakis et al.,
2017) and to other three state-of-the-art systems. Initially, a recommender
system is used to provide recommendations for users and items.
Subsequently, we introduce a second stage, after initial execution of the
recommender system, that improves its predictions taking into account
the error in the training set between users and items and their similarity.
These corrections can be performed from both user and item viewpoints,
and finally a dual system is proposed that efficiently combines both
corrections. DTEC computes a model that makes zero the
recommendation error in the training set, and then applies it on the test
set to improve the rating predictions. The proposed DTEC approach is
applicable to any model-based recommender system with positive training
error, potentially increasing the accuracy of the recommendations. The
experimental results demonstrate the efficiency and high performance of
DTEC on four well-known, real-world datasets.

Recommender system, Collaborative filtering, Matrix factorization,
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It is anticipated that the backbone of Smart Cities concerning automation
and networking will be formed by Unmanned Aerial Vehicles in the
imminent future. Therefore, our research focuses on developing advanced
microcontrollers embedded with Artificial Intelligence techniques for self-
governing Unmanned Aerial Vehicles. The main objective of this research
was to enable full automation for the execution of flight paths with non-
trivial sequences that will be performed with centimetre-level accuracy.
Also, by utilising dynamic flight plans and trajectories, we aim to secure
autonomous aviation based on norms, with control loops and fundamental
constraints. More specifically, we evolved a novel algorithmic technique
for trajectory optimisation, which deploys a modification to the A* search
algorithm, implemented by the Haversine formula and enhances accuracy
using Vincenty's formula. Furthermore, realistic values for trajectory
optimisation and obstacle avoidance were found through the
implementation of a simulative investigation. The outcomes of our
methodology indicate that the safety constraints associated with the
integration of Unmanned Aerial Vehicles in the urban environment can
be significantly mitigated. Consequently, their effectiveness will be
increased in realising their diverse operations and capabilities.

Unmanned aerial vehicles, air traffic control, air transportation, Smart
vehicles, aircraft navigation, Internet of Things, Autonomous
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COVID-19 pandemic has impacted the global tourism sector in an
unprecedented manner (Gossling et al., Citation2020; Hall et al.,
Citation2020). At the current phase of the outbreak, where several tourist
destinations have started to relax travel restrictions, important questions
that need to be addressed are how far tourists have been affected by the
pandemic, and what their current travel intentions are. This paper aims
to examine the degree to which tourists’ intentions have been affected as
a result of the pandemic. The current research endeavour focuses on the
island of Crete as the case study. Crete is the largest island of Greece. It
is a famous destination for international and domestic tourists, with more
than 40 percent of regional GDP coming from tourism. At the time of the
research, there were 15 confirmed COVID — 19 cases throughout the
island. This study significantly contributes to the respective literature
since it is one of the first surveys offering empirical evidence for travelling

behaviour during the pandemic.
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As a vital step towards the industrialization of perovskite solar cells,
outdoor field tests of large-scale perovskite modules and panels represent
a mandatory step to be accomplished. Here we demonstrate the
manufacturing of large-area (0.5 m2) perovskite solar panels, each
containing 40 modules whose interfaces are engineered with two-
dimensional materials (GRAphene-PErovskite (GRAPE) panels). We
further integrate nine GRAPE panels for a total panel area of 4.5 m2 in
a stand-alone solar farm infrastructure with peak power exceeding 250 W,
proving the scalability of this technology. We provide insights on the
system operation by analysing the panel characteristics as a function of
temperature and light intensity. The analysis, carried out over a months-
long timescale, highlights the key role of the lamination process of the
panels on the entire system degradation. A life-cycle assessment based on
primary data indicates the high commercial potential of the GRAPE panel
technology in terms of energy and environmental performances.

Environmental management; Environmental technology; Life cycle;
Perovskite solar cells; Solar concentrators; Solar panels
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Today is the era of the Internet of Things (IoT). The recent advances in
hardware and information technology have accelerated the deployment of
billions of interconnected, smart and adaptive devices in critical
infrastructures like health, transportation, environmental control, and
home automation. Transferring data over a network without requiring
any kind of human-to-computer or human-to-human interaction, brings
reliability and convenience to consumers, but also opens a new world of
opportunity for intruders, and introduces a whole set of unique and
complicated questions to the field of Digital Forensics. Although IoT data
could be a rich source of evidence, forensics professionals cope with diverse
problems, starting from the huge variety of IoT devices and non-standard
formats, to the multi-tenant cloud infrastructure and the resulting multi-
jurisdictional litigations. A further challenge is the end-to-end encryption
which represents a trade-off between users' right to privacy and the
success of the forensics investigation. Due to its volatile nature, digital
evidence has to be acquired and analyzed using validated tools and
techniques that ensure the maintenance of the Chain of Custody.
Therefore, the purpose of this paper is to identify and discuss the main
issues involved in the complex process of IoT-based investigations,
particularly all legal, privacy and cloud security challenges. Furthermore,
this work provides an overview of the past and current theoretical models
in the digital forensics science. Special attention is paid to frameworks
that aim to extract data in a privacy-preserving manner or secure the
evidence integrity using decentralized blockchain-based solutions. In
addition, the present paper addresses the ongoing Forensics-as-a-Service
(FaaS) paradigm, as well as some promising cross-cutting data reduction
and forensics intelligence techniques. Finally, several other research trends
and open issues are presented, with emphasis on the need for proactive
Forensics Readiness strategies and generally agreed-upon standards.

Security, Digital forensics, Internet of Things, Tools, Standards, Cloud
computing
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Current aerial robots demonstrate limited interaction capabilities in
unstructured environments when compared with their biological
counterparts. Some examples include their inability to tolerate collisions
and to successfully land or perch on objects of unknown shapes, sizes, and
texture. Efforts to include compliance have introduced designs that
incorporate external mechanical impact protection at the cost of reduced
agility and flight time due to the added weight. In this work, we propose
and develop a lightweight, inflatable, soft-bodied aerial robot (SoBAR)
that can pneumatically vary its body stiffness to achieve intrinsic collision
resilience. Unlike the conventional rigid aerial robots, SOBAR successfully
demonstrates its ability to repeatedly endure and recover from collisions
in various directions, not only limited to in-plane ones. Furthermore, we
exploit its capabilities to demonstrate perching where the three-
dimensional collision resilience helps in improving the perching success
rates. We also augment SoBAR with a novel hybrid fabric-based bistable
(HFB) grasper that can utilize impact energies to perform contact-reactive
grasping through rapid shape conforming abilities. We exhaustively study
and offer insights into the collision resilience, impact absorption, and
manipulation capabilities of SOBAR with the HFB grasper. Finally, we
compare the performance of conventional aerial robots with the SOBAR
through collision characterizations, grasping identifications, and
experimental validations of collision resilience and perching in various

scenarios and on differently shaped objects.
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Carbon black (CB) modified polyamide 12 (PA12)  nanocomposites
(PA12/CB) were fabricated through melt mixing extrusion for a range of
different filler weight-to-weight ratios (0.1%, 0.5%, 1.0%, 2.5%, 5.0%, and
10.0%). Filaments fabricated via thermomechanical extrusion, were
employed to manufacture electrothermally conductive nanocomposites,
through 3D Printing Fused Filament Fabrication (FFF). Mechanical
performance was assessed, whilst, the electrical percolation threshold was
identified, with the nanocomposites exhibiting electrical conductivity for a
filler ratio of 2.5 wt% and above. Scanning Electron Microscopy (SEM)
was conducted to reveal nanocomposite’s fracture mechanisms. Dynamic
Mechanical Analysis (DMA) tests revealed a stiffening mechanism, while
the antibacterial response of the nanocomposites for two bacteria was also
investigated through a screening process, i.e., Escherichia coli (E. Coli) and
Staphylococcus aureus (S. aureus). The highest reinforcement was
observed at the PA12/CB 5.0 wt% nanocomposite material. The increase
of the nanofiller concentration increased the electrical conductivity and the
antibacterial performance of the nanocomposites. A better biocidal
response was found against the S. aureus bacterium than the E. Coli
bacterium. The studied nanocomposites, exhibited multifunctional
behavior, suitable for various applications requiring enhanced mechanical
performance, such as free-of-shape and stretchable conductors, circuitry
resistors, Joule-heating elements, piezoresistive sensors, etc., as well as

medical supplies.
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Abstract The rapid development of high-intensity laser-generated particle and
photon secondary sources has attracted widespread interest during the
last 20 years not only due to fundamental science research but also because
of the important applications of this developing technology. For instance,
the generation of relativistic particle beams, betatron-type coherent X-ray
radiation and high harmonic generation have attracted interest from
various fields of science and technology owing to their diverse applications
in biomedical, material science, energy, space, and security applications.
In the field of biomedical applications in particular, laser-driven particle
beams as well as laser-driven X-ray sources are a promising field of study.
This article looks at the research being performed at the Institute of
Plasma Physics and Lasers (IPPL) of the Hellenic Mediterranean
University Research Centre. The recent installation of the ZEUS 45 TW
laser system developed at IPPL offers unique opportunities for research in
laser-driven particle and X-ray sources. This article provides information
about the facility and describes initial experiments performed for
establishing the baseline platforms for secondary plasma sources.
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Textile patch antennas of simple rectangular, triangular, and circular
shape, for operation in the 2.4-2.5 GHz free industrial, scientific, and
medical (ISM) band, are designed in this paper. Thirty-six patch antenna
prototypes have been fabricated by engaging different patch geometries,
patch materials, and substrate materials. Each patch antenna is designed
after optimization by a genetic algorithm, which evolves the initial
dimensions and feeding position of the prototype’s microstrip counterpart
to the final optimal geometrical characteristics of the wearable prototype
(with the originally selected shape and materials). The impact of the
design and fabrication details on antenna performance were thoroughly
investigated. Graphene sheet patches were tested against conductive
fabric and copper sheet ones, while denim and felt textile substrates were
competing. The comparative study between a large number of different
graphene, all, and copper textile prototypes, which revealed the excellent
suitability of graphene for wearable applications, is the main contribution
of this paper. Additional novelty elements are the compact, flexible, and
easy-to-fabricate structure of the proposed antennas, as well as the use of
state-of-the-art conductive materials and commercially available fabrics
and the extensive investigation of many prototypes in various bending
conditions. Simulations and measurements of the proposed antennas are
in very good agreement. All fabricated prototypes are characterized by
flexibility, light weight, mechanical stability, resistance to shock, bending
and  vibrations, unhindered integration to clothes, low-cost
implementation, simple, time-saving, and industry-compatible fabrication
process, and low specific absorption rate (SAR) values (computed using
rectangular and voxel models); the graphene prototypes are additionally
resistant to corrosion, and the circular ones have very good performance
under bending conditions. Many antenna prototypes demonstrate
interesting characteristics, such as relatively wide bandwidth, adequate
gain, firm radiation patterns, coverage of the ISM band even under
bending, and very low SAR values. For example, the circular graphene
patch (with 55.3 mm diameter attached upon a 165.9 x 165.9 mm) felt
substrate CGsF1 prototype accomplishes 109 MHz measured bandwidth,
5.45 dBi gain, 56% efficiency, full coverage of the ISM band under
bending, and SAR less than 0.003 W/Kg.
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Abstract In in situ data management scenarios, large data files, which do not fit in
main memory, must be efficiently handled using commodity hardware,
without the overhead of a preprocessing phase or the loading of data into
a database. In this work, we study the challenges posed by the visual
analysis tasks in in situ scenarios in the presence of memory constraints.
We present an indexing scheme and adaptive query evaluation techniques,
which enable efficient categorical-based group-by and filter operations,
combined with 2D visual interactions, such as exploration of data points
on maps or scatter plots. The indexing scheme combines a tile-based
structure, which offers efficient visual exploration over the 2D plane, with
a tree-based structure, which organizes a tile’s objects based on its
categorical values. The index is constructed on-the-fly, resides in main
memory, and is built progressively as the user explores parts of the raw
file, whereas its structure and level of granularity are adjusted to the user’s
exploration areas and type of analysis. To handle the cases where limited
resources are available, we introduce a resource-aware index initialization
mechanism, we formulate it as an NP-hard optimization problem and we
propose two efficient approximation algorithms to solve it. We conduct
extensive experiments using real and synthetic datasets and demonstrate
that our approach reports interactive query response times (less than
0.04sec) and in most cases is more than 100x faster and performs up to
two orders of magnitude less I/O operations compared to existing
solutions. The proposed methods are implemented as part of an open-
source system for in situ visual exploration and analytics.

Keywords Data visualization, Visual analytics, Adaptive indexing, In-situ
processing, Interactive exploration
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Food tourism has been growing globally in recent years. Food tourism is
considered as special interest tourism, attracting tourists who have a great
interest in food. Tourists spend a significant percentage of their budget
on the purchase of local food products and related food activities,
contributing to the sustainable development of the touristic destination in
the process. This survey took place in Crete, Greece, throughout the
touristic period of 2021, and 4268 valid questionnaires were completed by
international tourists. For the data analysis, the Structural Equation
Model and an extended Theory of Planned Behavior Model, based on
subjective norms, attitudes, perceived behavioral control, and satisfaction,
were used to better understand the consumers’ intentions to revisit and
recommend the region of Crete. The outcomes of the research pinpointed
that the perceived quality and perceived value of local foods positively
influenced satisfaction, which, in turn, evoked favorable intentions to
revisit and recommend Crete as a touristic destination. Moreover, while
satisfaction, attitude, and subjective norms seem to be the most significant
drivers affecting positive behavioral intentions, perceived behavior control
seems to have had no significant impact. The implications and limitations
of the survey, as well as future recommendations, are also discussed.

food tourism; Theory of Planned Behavior; attitude; subjective norms;
perceived behavioral control; satisfaction; motivational factors; behavioral

intentions
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Recently, gamification and gamified assessment methods have attracted
increasing attention among both scholars and practitioners in recruitment
and selection. However, little is known about the role of gamified
assessment methods in determining applicant outcomes and, even more,
their effect compared to more traditional methods. Using signalling theory
as an overarching theoretical framework, the present study attempts to
contribute to this gap by comparing the effect of a gamified situational
judgement test which includes game elements, such as avatars, narrative
and fantasy on applicants’ recommendation intentions through their
organizational attractiveness compared to a traditional situational
judgement test. Moreover, we suggest that these effects are moderated by
applicants’ videogaming experience. Using experimental design, we found
that the positive effect of the gamified assessment method compared to
the traditional method on organizational attractiveness and, in turn,
recommendation intentions was significant only for those with a high level
of video gaming experience. Implications for theory and practice are
discussed.
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In recent years, Public Accountability and Integrity have been matters of
growing attention, both in the public and private sector, as citizens
demand value for money entrusted to the governments through their
taxes. In addition, in many countries, after the recent recession,
government budgets and corporate returns have been reduced. Many
corporate scandals have occasionally become known and have had a great
impact on confidence in the market. Even worse, after the pandemic of
COVID-19, «bare and exacerbated massive preexisting problems in the
world’s economic, social and security order, threatens to push up to 100
million people into extreme poverty in 2020, struck at a time of dwindling
trust in representative governance» (UNDP, 2020). The funds of
organizations in the private and public sector have been shrinking,
whereas the situational pressures of fraud are increased. In this context,
Dorris, President and CEO of the ACFE warns for explosion of fraud in
the coming years and reminds that during the 2008 economic, companies
cut-off, non-revenue generating activities, such as the internal audit and
the compliance departments leaving them exposed to fraud. Therefore,
organizations have to do more with less. The purpose of this paper is to
present the development of the fraud theory on the management’s
perspective aiming to contribute to the efficient development of anti-fraud
mechanisms. Having identified the fraud theory developed so far, we
provide a framework for the fraud risk management. This paper
incorporates cost/benefits considerations, practical considerations and
empirical evidence on fraud. This paper provides valuable information to
enable the management, who has the primary responsibility to prevent
and detect fraud, to disclaim responsibility by broadening their
understanding of fraud theory.
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This study investigates the dynamic transmission mechanism between 2V,
5Y and 10Y interest rate swaps (IRS) for six European currencies (CHF,
DKK, EUR, GBP, NOK and SEK) from August 6, 1999 to March 4, 2021
applying the time-varying parameter vector autoregressive connectedness
approach in the spirit of Antonakakis et al. (2020). Furthermore, we
propose a novel conditional connectedness approach that extends the
original framework (Diebold and Yilmaz, 2012, 2014) by analysing
dynamic connectedness measures in more depth and improving the
interpretability of information concerning the cross-maturity/cross-
currency propagation mechanism. We document that EUR and DKK have
been the most prominent transmitters of shocks in the network. We also
find that the 10Y IRS has increasingly assumed a net-transmitting role at
the expense of the 2Y IRS—in line with a shift towards unconventional
monetary policy and quantitative easing. From a policy-making
perspective, this implies means that the role of the domestic short-term
interest rate has become significantly less relevant for the monetary
transmission mechanism at the expense of the foreign long-term interest

rate.

Aggregated connectedness; Conditional connectedness; Dynamic
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Abstract The purpose of this study is to explore the impact of service quality on
the formation of destination brand equity through customer satisfaction
at a winery, from the perspective of Chinese wine tourists. This study
utilized a survey research design. A convenience sample of 311 visitors to
a major winery located in Yantai, China, was surveyed, and 265 useable
questionnaires were analyzed. To analyze the data, the study used partial
least squares structural equation modeling (PLS-SEM). The results of the
study reveal that service quality at a winery is a significant determinant
of winery satisfaction among Chinese wine tourists, which in turn affects
the brand equity of a wine tourism destination. This study contributes to
the growing body of literature focusing on identity-based branding in the
context of wine tourism. As such, this study brings together knowledge
of a place branding dimension (i.e. destination brand equity), satisfaction
and tourism experience at a winery. The results suggest that the road to
favorable assessments of a wine destination brand (macro level) go
through a satisfying experience at a winery (micro level). Therefore, the
need to co-create the wine experience through various stakeholders'
involvement is crucial for the success of wine tourism.

Keywords Winery service quality, Satisfaction, Destination brand equity, Chinese
wine tourists
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The role of non-financial sector market fluctuations such as the role of oil
price uncertainty either on financial stability or on policy-related economic
uncertainty has not been investigated extensively. This study examines
the connectedness of financial stress and economic policy uncertainty with
a non-financial market of Brent oil and its prices, by employing a Diebold
and Yilmaz (2012, 2014) generalized framework and a TVP-VAR model
specification. We use monthly series of 7 advanced countries, namely the
US, UK, Canada, Japan, Germany, France, and Italy and 2 different
indices for measuring financial stress (FSI) and economic policy
uncertainty (EPU), over the period 2007-2020. Furthermore, the
literature on oil price uncertainty and its effect on financial stress and on
economic policy uncertainty is scarce. We additionally, examine the
impact of oil price volatility on FSI and on EPU, by employing a
structural VAR-GARCH-M model specification and IRFs analysis. Our
results from the dynamic connectedness analysis indicate that during the
COVID-19 pandemic, spillovers have increased substantially but not
exceeded the Global Financial Crises 2007 levels. Finally, our estimation
results from the IRFs analysis reveal that oil price uncertainty is
associated with higher financial stress for some of the G7 countries while

it is not related to economic policy uncertainty.

FSI, financial stress; Financial stability; Economic policy uncertainty
EPU; Oil price shock; Spillovers; GARCH-M; Impulse responses;
Pandemic
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We study the impact of Greek government-debt crisis events on inter-
relations of European financial markets during the European sovereign
debt crisis. To this end, we examine the effects of three categories of Greek
government-debt crisis events in the realized correlations and correlation
jumps of government bonds, CDS, and stock indices of seven European
countries (i.e., France, Germany, Greece, Ireland, Italy, Portugal, and
Spain) via the respective dummy variables and news surprises on 2-year,
5-year, and 10-year government bonds and CDS in a non-parametric
framework by employing Tobit regression models. According to the
results, the direction of most impacts on correlations and correlation
jumps is negative, suggesting that the Greek government-debt crisis
events reduced the homogeneity among member states in the Eurozone.
We also investigate the types of Greek government-debt crisis events that
have the highest impacts on correlations and correlation jumps and find
that the highest impacts mainly result from news originating from Greek
and European sources.

Contagion; Correlation jumps; Greek debt crisis; Realized correlation
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The financial crisis of the last decade has increased the number of people
living in extreme poverty in Greece. Despite this fact, little evidence exists
on their profile and psychosocial needs. The current study explored the
socioeconomic circumstances and psychosocial profile of 798 people
confronted with severe poverty. This article further reports on brief
interventions introduced at individual-, group-, and community level to
address the psychosocial burden of these people.

According to the results, a huge health and mental health burden was
found among the participants. People also experienced long periods of
unemployment, bad housing and living conditions, and absence of a
supportive social/family network. Brief interventions increased people’s
self-awareness, self-expression, and self-esteem and improved their
problem-solving and coping skills.

Integrated and family-focused care seems necessary. Mapping the
biopsychosocial needs of these people is important for health care and
social welfare planning.

poverty, field of practice, mental health, counseling, outcome study,

intervention, welfare recipients, population
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The study examined whether online and offline social capital and offline
social support are associated with less perceived stress in 403
undergraduate Greek college students through the mediating role of
resilience and life satisfaction. Gender differences were also explored. A
path analysis explored the relationships among the study variables and
multi-group analysis explored gender differences. Perceived stress was
predicted indirectly by offline social support and offline bonding social
capital through resilience and life satisfaction and directly by online
bonding. However, offline bonding was associated with reduced resilience
and life satisfaction, whereas social support was associated with increased
levels of both. Interestingly, whereas offline bonding was associated with
reduced perceived stress through resilience for women, for men it occurred
through life satisfaction, and it was primarily resilience for women and life
satisfaction for men that predicted reduced perceived stress. It was
concluded that different personal ties/relationships are associated with
perceived stress through diversified pathways and the pathways are
different for men and women. Offline social support between closely tied
persons is positively associated and offline bonding is negatively associated
with the inner resources for a person to cope with stress, whereas online
bonding is beneficial in directly decreasing stress.

A path model; close relationships; gender differences; mental health;

perceived stress; social relationships; stress reduction.
Stress and Health, Volume 37, Issue 3, pp. 454-465
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Research is beginning to examine gender-based violence (GBV) survivors’
recovery, but little is known about diverse recovery trajectories or their
relationships with other distress and recovery wvariables. This
interdisciplinary, international multisite mixed-method study developed
and used the TRR to identify and classify survivors’ trauma pathways.
This study describes the phases of the initial development of the
preliminary TRR (Phase 1), refines and calibrates the TRR (Phase 2),
and then integrates the TRR into quantitative data from four countries
(Phase 3). Seven recovery pathways with six domains emerged:
normalizing, minimizing, consumed/trapped; shutdown or frozen,
surviving,  seeking and  fighting for integration; finding
integration/equanimity. Depression scores were related to most recovery
domains, and TRR scores had large effect sizes. At the same time, PTSD
was not statistically related to TRR scores, but TRR had a medium effect
size. Our study found that the TRR can be implemented in diverse
cultural settings and promises a reliable cross-cultural tool. The TRR is a
survivor-centered, trauma-informed way to understand different
survivorship pathways and how different pathways impact health
outcomes. Overall, this rubric provides a foundation for future study on
differences in survivor healing and the drivers of these differences. This
tool can potentially improve survivor care delivery and our understanding
of how to meet best the needs of the survivor populations we intend to

serve.
trauma; recovery; rubric; mixed method
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Abstract Abstract: Native wild edible greens usually include plants with widespread
geographical ranges and represent a long tradition associated with well-
documented health effects, especially in the frame of the Mediterranean
diet. Although consuming local endemic and range-restricted plants as
wild edible greens is rare, in some areas of Crete this is a long
ethnobotanical tradition. The present study is focused on the
phytochemical and nutritional element analyses of the edible parts of the
wild-growing green Campanula pelviformis. To date, nine secondary
metabolites have been isolated: lobetyolin (1), calaliukiuenoside (2),
demethylsyrrigin (3), wahlenoside A (4), chlorogenic acid methyl (5) and
butyl ester (6), nicotiflorin (7), rutin (8) and corchoionoside A (9). This
first-time research on the phytochemical composition of this local endemic
plant of Crete is a basic step in attempts to document its nutritional value,
also allowing an exploration of its beneficial properties. The nutritional
value of the Mediterranean diet owes much to the inclusion of native
edible wild plants, which are abundant in mineral elements and bioactive
compounds known to promote human health. Among these plants, the
local Cretan endemic species C. pelviformis stands out as a rare and
valuable source of wild edibles with traditional dietary significance in
eastern Crete. This plant’s rich content of mineral elements and bioactive
compounds makes it an intriguing subject for further research into the

potential health benefits of wild plant consumption. .
Keywords Cretan diet; phytonutrients; minerals; megastigmane; calaliukiuenoside
Publication Sustainability 2023, 15, 7404.
Date 29 April 2023
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Introduction. The aim of the study was to examine the impact of adherence
to a Mediterranean-style diet (MD) on left ventricular hypertrophy (LVH)
and cardiac geometry in chronic kidney disease patients on dialysis (CKD-
5D), given the high prevalence of cardiovascular morbidity in this
population. Methods. n = 127 (77 men and 50 women) CKD-5D patients
(69 on hemodialysis and 58 on peritoneal dialysis) with a mean age of 62
+ 15 years were studied. An MD adherence score (MDS) (range 0-55, 55
representing maximal adherence) was estimated with a validated method.
Echocardiographic LVH was defined by LV mass index (LVMI) > 95 g/m2
in women and >115 g/m2 in men. Based on LVMI and relative wall
thickness (RWT), four LV geometric patterns were defined: normal
(normal LVMI and RWT), concentric remodelling (normal LVMI and
increased RWT > 0.42), eccentric LVH (increased LVMI and normal
RWT), and concentric LVH (increased LVMI and RWT). Results.
Patients with LVH (n = 81) as compared to patients with no LVH (n =
46) were older in age (66 £+ 13 vs. 55 £ 16 years; p < 0.001) had lower
MDS (24 + 2.7 vs. 25 £+ 4.3; p< 0.05) and higher malnutrition-
inflammation score (5.0 + 2.7 vs. 3.9 £ 1.9; p < 0.05), body mass index
(27.5 £ 4.9 vs. 24.1 £ 3.5 kg/m2; p < 0.001), prevalence of diabetes (79%
vs. 20%; p < 0.05), coronary artery disease (78% vs. 20%; p < 0.05) and
peripheral vascular disease (78% vs. 20%; p < 0.01). In a multivariate
logistic regression analysis adjusted for all factors mentioned above, each
1-point greater MDS was associated with 18% lower odds of having LVH
(OR = 0.82, 95% CI: 0.69-0.98; p <0.05). MDS was inversely related to
LVMI (r
(where LVMI was analyzed as a continuous variable), MDS emerged as a
significant (B = —2.217; p < 0.01) independent predictor of LVH.
Considering LV geometry, there was a progressive decrease in MDS from
the normal group (25.0 + 3.7) to concentric remodelling (25.8 £+ 3.0),
eccentric (24.0 + 2.8), and then concentric (23.6 £ 2.7) group (p < 0.05
for the trend). Conclusions. The greater adherence to an MD is associated

—0.273; p = 0.02), and in a multiple linear regression model
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with lesser LVH, an important cardiovascular disease risk factor; MD
preserves normal cardiac geometry and may confer protection against
future cardiac dysfunction in dialysis patients.

Mediterranean diet; end-stage kidney disease; cardiac geometry; left
ventricular hypertrophy
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The aim of cheese manufacturers is to produce high quality and safe
products. Along the food chain of “milk to cheese and food products”,
milk is collected, transferred, and managed in a standardized manner;
processing results in safe, ready-to-eat products, of high nutritional
quality. Soft, acid cheeses are prepared in various regions of Greece,
mainly from ewe milk, goat milk, or their mixtures. They are produced
from the rennet and/or acid coagulation of thermally-treated, full-fat milk
undergoing acidification/curdling and ripening. Xygalo Siteias is a Greek
soft cheese, produced in the area of Siteia, Crete, where it was recognized
as PDO in 2011. It is close—more in texture and less in taste—with other
cream cheeses PDO of Greece, such as Pichtogalo of Chania, and Katiki
Domokou, still it differs in the preparation technique as well as in its
physicochemical, biochemical, microbiological, and organoleptic
characteristics. In this review, we focus on the processing and
characteristics of Xygalo Siteias, mentioning perspectives for the further
microbiological characterization of the product, the determination of its
shelf-life in combination with new packaging-materials, as well as the
attention it deserves as a food important for breeders, the local economy,
and consumers, since it is associated with the Cretan-Mediterranean diet
type.

Food chain; dairy processing; soft cheese; PDO; Xygalo Siteias
Processes, 2022, Volume 10, Issue, Article number: 80
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Thanks to stem cells’ capability to differentiate into multiple cell types,
damaged human tissues and organs can be rapidly well-repaired.
Therefore, their applicability in the emerging field of regenerative
medicine can be further expanded, serving as a promising multifunctional
tool for tissue engineering, treatments for various diseases, and other
biomedical applications as well. However, the differentiation and survival
of the stem cells into specific lineages is crucial to be exclusively controlled.
In this frame, growth factors and chemical agents are utilized to stimulate
and adjust proliferation and differentiation of the stem cells, although
challenges related with degradation, side effects, and high cost should be
overcome. Owing to their unique physicochemical and biological
properties, graphene-based nanomaterials have been widely used as
scaffolds to manipulate stem cell growth and differentiation potential.
Herein, we provide the most recent research progress in mesenchymal stem
cells (MSCs) growth, differentiation and function utilizing graphene
derivatives as extracellular scaffolds. The interaction of graphene
derivatives in human and rat MSCs has been also evaluated. Graphene-
based nanomaterials are biocompatible, exhibiting a great potential
applicability in stem-cell-mediated regenerative medicine as they may
promote the behaviour control of the stem cells. Finally, the challenges,

prospects and future trends in the field are discussed.
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Neurological physiotherapy adopts a problem-based approach for each
patient as determined by a thorough evaluation of the patient’s physical
and mental well-being. This work aims to provide a literature review of
physical therapy interventions in the elderly with neurological diseases
(NDs) and discuss physiotherapy procedures and methods that utilize
cutting-edge technologies for which clinical studies are available. Hence,
the review focuses on acute NDs (stroke), deteriorating NDs (Parkinson’s
disease), and age-related cognitive impairment. The most used
physiotherapy procedures on which clinical data are available are balance
and gait training (robot-assisted or not), occupational therapy, classical
physiotherapy, walking and treadmill training, and upper limb
robotassisted therapy. Respectively, the most often-used equipment are
types of treadmills, robotic-assisted equipment (Lokomat® and Gait
Trainer GT1), and portable walkway systems (GAITRite®), along with
state-of-the-art technologies of virtual reality, virtual assistants, and
smartphones. The findings of this work summarize the core standard tools
and procedures, but more importantly, provide a glimpse of the new era
in physiotherapy with the utilization of innovative equipment tools for
advanced patient monitoring and empowerment.

physiotherapy; neurological disorders; cognitive aging; stroke; Parkinson’s
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Pandemic of coronavirus disease (COVID-19) is still pressing the
healthcare systems worldwide. Thus far, the lack of available COVID-19-
targeted treatments has led scientists to look through drug repositioning
practices and exploitation of available scientific evidence for potential
efficient drugs that may block biological pathways of SARS-CoV-2. Till
today, several molecules have emerged as promising pharmacological
agents, and more than a few medication protocols are applied during
hospitalization. On the other hand, given the criticality of the disease, it
is important for healthcare providers, especially those in COVID-19 clinics
(i.e., nursing personnel and treating physicians), to recognize potential
drug interactions that may lead to adverse drug reactions that may
negatively impact the therapeutic outcome. In this review, focusing on
patients with respiratory diseases (i.e., asthma or chronic obstructive
pulmonary disease) that are treated also for COVID-19, we discuss possible
drug interactions, their underlying pharmacological mechanisms, and
possible clinical signs that healthcare providers in COVID-19 clinics may
need to acknowledge as adverse drug reactions due to drug-drug
interactions.

drug-drug interactions; COVID-19; ADRs; healthcare personnel; nursing
personnel; respiratory diseases; COPD
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Computational bioacoustics is a relatively young research area, yet it has
increasingly received attention over the last decade because it can be used
in a wide range of applications in a cost-effective manner. This work
focuses on the problem of detecting the novel bird calls and songs
associated with various species and individual birds. To this end,
variational autoencoders, consisting of deep encoding—decoding networks,
are employed. The encoder encompasses a series of convolutional layers
leading to a smooth high-level abstraction of log-Mel spectrograms that
characterise bird vocalisations. The decoder operates on this latent
representation to generate each respective original observation. Novel
species/individual detection is carried out by monitoring and thresholding
the expected reconstruction probability. We thoroughly evaluate the
proposed method on two different data sets, including the vocalisations of
11 North American bird species and 16 Athene noctua individuals.

Computational bioacoustics, variational autoencoders, audio signal

processing, bird calls detection
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Abstract The South American tomato pinworm, Tuta absoluta (Meyrick)
(Lepidoptera: Gelechiidae), has invaded most Afro-Eurasian countries and
is threatening worldwide tomato production. Various strategies have been
developed and implemented to manage this pest. Here, we present a timely
review on the up-to-date development and practical implementation of
integrated pest management (IPM) programs for tomato crops across
different world regions infested by T. absoluta. While insecticide
resistance is a growing concern, biological control via releasing or
conserving arthropod natural enemies and sex pheromone-based
biotechnical control are the most successful management practices.
Agronomic control-related research is an emerging area where the soil
fertilization and/or irrigation, as well as breeding of resistant cultivars,
has the potential to enhance IPM effectiveness. Grower survey responses
in the native areas (i.e., South America), early-invaded areas (i.e., first
report between 2006 and 2012) and newly invaded areas (i.e., first report
after 2012) showed that the control programs evolved along with the areas
and time since invasion. Growers in the early-invaded areas shifted more
rapidly from chemical control to biological control compared to those from
the native area. In all concerned regions, the pest control failure risk
following chemical insecticide applications and the high cost associated
with either biological or biotechnical control methods have been the
greatest concerns for growers. The information gathered from the native
and/or early-invaded areas may help achieve a more effective management
in newly invaded areas. Lastly, researchers are expected to break the
bottlenecks of some key issues that would enable lowering application cost

of novel biorational alternative management options.
Publication Journal of Pest Science volume 95, pages17-39 (2022)
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Abstract The farmers’ welfare and its interlinkages to energy efficiency and farm
sustainability has attracted global scientific interest within the last few
decades. This study examines the contribution of Agriculture 5.0 to the
prosperity of the farmers in the post-pandemic era and the gradual
transition to an energy-smart farm. To obtain an insight into the
attributes of Agriculture 5.0 and the emerging technologies in the field,
Bibliometrix analysis with the use of an R package was conducted based
on 2000 data consisting of peer-reviewed articles. The data were retrieved
from the Scopus database. A bibliometric approach was employed to
analyze the data for a comprehensive overview of the trend, thematic
focus, and scientific production in the field of Agriculture 5.0 and energy-
smart farming. Emerging technologies that are part of Agriculture 5.0 in
combination with alternative energy sources can provide cost-effective
access to finance, weather updates, remotely monitoring, and future
energy solutions for the establishment of smart farms. Keywords such as
“renewable energy,” “Internet of Things,” and “emission control” remain
the trending keywords. Moreover, thematic analysis shows that “economic
and social effects”, “energy efficiency”, “remote sensing”, and “Artificial
Intelligence” with their associated components such as “anaerobic
digestion”, “wireless sensor network,” “agricultural robots”, and “smart
agriculture” are the niche themes of Agriculture 5.0 in combination with
green energy sources, which can lead to the cut cost, energy-efficient, and
sustainable energy-smart farms.

Keywords Agriculture 5.0; anaerobic digestion; artificial intelligence; bibliometric;

cost-efficient; energy efficiency; renewable energy; strategy
Publication Energies 2022, 15(9), 3113
Date April 2022
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Diabetic Retinopathy is a retina disease caused by diabetes mellitus and
it is the leading cause of blindness globally. Early detection and treatment
are necessary in order to delay or avoid vision deterioration and vision
loss. To that end, many artificial-intelligence-powered methods have been
proposed by the research community for the detection and classification
of diabetic retinopathy on fundus retina images. This review article
provides a thorough analysis of the use of deep learning methods at the
various steps of the diabetic retinopathy detection pipeline based on
fundus images. We discuss several aspects of that pipeline, ranging from
the datasets that are widely used by the research community, the
preprocessing techniques employed and how these accelerate and improve
the models' performance, to the development of such deep learning models
for the diagnosis and grading of the disease as well as the localization of
the disease's lesions. We also discuss certain models that have been
applied in real clinical settings. Finally, we conclude with some important

insights and provide future research directions

Deep learning; Deterioration; Diagnosis; Error detection; Eye protection;
Grading; Image classification; Image segmentation; Pipelines; Reviews
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The article analyzes the technical and economic feasibility of a biogas-
fired Combined heat and power (CHP) plant used in the agricultural
sector for the heating of algae cultivation ponds. Specific thresholds are
set for typical Key Performance Indicators (KPIs): the cogeneration
efficiency, the power-to-heat ratio and the Primary Energy Saving Ratio,
which should be satisfied while maximizing the CHP unit's annual
electricity production. A new operation algorithm and a plant's layout are
formulated, with a water heat storage tank and a back-up heat production
unit, examined alternatively with and without a biogas production
facility, being the article's main novelties. Alternative sizing scenarios are
investigated, optimized versus economic indices. Payback periods close to
5 years are achieved for all investigating scenarios without the biogas
production facility, while satisfying all KPIs’ thresholds. The high set-up
cost of the biogas production facility affects negatively the investment's
efficiency. The electricity selling price from the CHP unit (higher than
0.12 €/kWh) and the biogas procurement price (lower than 0.046
€/kWhch) constitute critical parameters for the project's economic
viability. The proposed plant exhibits high technical and economic
feasibility for similar agricultural applications, fostering the rational use
of energy in this sector.

Agriculture energy saving; Biogas; CHP dynamic simulation; Combined
heat and power cogeneration plant.

Sustainable Energy Technologies and Assessments, vol. 53, article
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This paper proposes a modeling scheme for cyber physical systems
operating in non-stationary, small data environments. Unlike the
traditional modeling logic, we introduce the few-shot learning paradigm,
the operation of which is based on quantifying both similarities and
dissimilarities. As such, we designed a suitable change detection
mechanism able to reveal previously unknown operational states, which
are incorporated in the dictionary online. We elaborate on spectrograms
extracted from high-resolution ultrasound depth sensor timeseries, while
the backbone of the proposed method is a Siamese Neural Network. The
experimental scenario considers data representing liquid containers for
fuel/water when the following five operational states are present: normal,
accident, breakdown, sabotage, and cyber-attack. Thorough experiments
were carried out assessing every aspect of the present framework and
demonstrating its efficacy even when very few samples per class are
available. In addition, we propose a probabilistic data selection scheme
facilitating one-shot learning. Last but not least, responding to the wide
requirement for interpretable Al, we explain the obtained predictions by

examining the layer-wise activation maps.

Cyber physical systems, small data, few-shot learning, Siamese Neural
Networks, liquid containers
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Advanced numerical simulations, that include modal and frequency
response function finite element analysis, frequency domain and time
domain finite element method — boundary element method analysis, are
performed to study the vibro-acoustic behaviour of crash and splash
musical cymbals. The results of the modal analysis agree well with
experimental measurements found in literature. The frequency domain
and time domain coupled finite — boundary element method simulations,
despite their high computational resources and time demands, are used
for the crucial comparison of the velocity spectrograms on the cymbal to
the radiated sound pressure spectrograms in the air. The computational
analysis results show that the splash cymbal is characterized by a faster
decay and a higher frequency content compared to the crash cymbal. The
advanced multiphysics vibro-acoustic simulations that correlate the
displacements and velocities of the vibrated structure with the radiated
sound pressure results demonstrate the future capability to synthesize the

sounds of cymbal music instruments.

Numerical simulation, finite element analysis, vibro acoustics, drums
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Risk management has reduced vulnerability to floods and droughts
globally, yet their impacts are still increasing. An improved understanding
of the causes of changing impacts is therefore needed, but has been
hampered by a lack of empirical data. On the basis of a global dataset of
45 pairs of events that occurred within the same area, we show that risk
management generally reduces the impacts of floods and droughts but
faces difficulties in reducing the impacts of unprecedented events of a
magnitude not previously experienced. If the second event was much more
hazardous than the first, its impact was almost always higher. This is
because management was not designed to deal with such extreme events:
for example, they exceeded the design levels of levees and reservoirs. In
two success stories, the impact of the second, more hazardous, event was

lower, as a result of improved risk management governance and high
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investment in integrated management. The observed difficulty of
managing unprecedented events is alarming, given that more extreme

hydrological events are projected owing to climate change.
Publication Nature 608, 80-86 (2022).
Date August 2022
DOI https://doi.org/10.1038/s41586-022-04917-5
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Abstract Photosystem II (PSII) converts light into chemical energy powering
almost all life on Earth. The primary photovoltaic reaction in the PSII
reaction center requires energy corresponding to 680 nm, which is
significantly higher than in the case of the low-energy states in the
antenna complexes involved in the harvesting of excitations driving PSII.
Here we show that despite seemingly insufficient energy, the low-energy
excited states can power PSII because of the activity of the thermally
driven up-conversion. We demonstrate the operation of this mechanism
both in intact leaves and in isolated pigment—protein complex LHCII. A
mechanism is proposed, according to which the effective utilization of
thermal energy in the photosynthetic apparatus is possible owing to the
formation of LHCII supramolecular structures, leading to the coupled
energy levels corresponding to approximately 680 and 700 nm, capable of
exchanging excitation energy through the spontaneous relaxation and the

thermal up-conversion.
Keywords photosynthesis, energy transfer, up-conversion, LHCII, fluorescence
Publication J. Phys. Chem. Lett. 2020, 11, 3242—3248
Date April 9, 2020
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Planar Silicene: A New Silicon Allotrope Epitaxially Grown by Segregation
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Abstract 2D sheets of graphene-like silicon, namely planar silicene, are synthesized.
This new silicon allotrope is prepared on Au(111) thin films grown on a
Si(111) substrate in the process of surface segregation. Owing to its almost
perfectly flat geometry it shares the atomic structure with graphene rather
than with low-buckled silicene. Scanning tunneling microscopy
measurements clearly display an atomically resolved planar silicene
honeycomb lattice. Ab initio density functional theory calculations fully
support the experimental findings and predict a pure sp2 atomic
configuration of Si atoms. The present work is the first experimental

evidence of epitaxial planar silicene.
Keywords 2D materials, Dirac fermions, silicene, STM, DFT
Publication Adv. Funct. Mater. 2019, 29, 1906053
Date Published online: October 8, 2019
DOI DOI: 10.1002/adfm.201906053
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Towards an integration of two aspects of semiosis — A cognitive semiotic

perspective
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Abstract Meaning-making processes, understood hierarchically, in line with the
Semiotic Hierarchy framework, change on various timescales. To account
for and predict these changes, one can take a cognitive view on semiosis.
I adopt an interdisciplinary approach combining semiotic studies and
cognitive studies in an attempt to account for meaning-making activity
and to predict the course of semiosis. In this context, I consider meaning-
making activity as shaped by both “external” (to a semiotic system) as
well as “internal” factors. I also show how both the “external” and
“internal” sources of the dynamicity of meaning-making should be framed
in terms of studies on cognition. I start with a non-standard, 4e approach
to meaning-making. According to this framework, meaning-making
processes are constituted by (and not just dependent on) environmental
and bodily factors. The dynamicity of semiosis can be accounted for in
terms of an experiencing, embodied subject (agent) enacting her /his/its own
domain of meaningful phenomena. As I argue, this perspective on meaning-
making is the cognitive foundation of the first two levels of the Semiotic
Hierarchy. In the following sections I present the Peircean view on signs and
semiosis, according to which semiosis is a result of the very nature of a sign
and a sign system. In this view, the dynamicity of semiosis has primarily
“internal” sources: it stems from the unavoidable fallibility of interpretation
and synechism of signs. As I show, this aspect of semiosis can be addressed
by means of standard (cognitivist) cognitive science and by means of
cognitive modelling. Ultimately, I sketch a proposal of an attempt to
develop a uniform cognitive framework allowing for integration of the above-
mentioned aspects of semiosis — a framework based on Rowlands’ idea of
the Amalgamated Mind.

Keywords Cognitive Semiotics, meaning-making, embodiment, artificial agents, the
Amalgamated Mind

Publication Towards an integration of two aspects of semiosis — A cognitive semiotic
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of manipulation and active and living agents
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This article shows that visual representations of financial markets not
only make them visible, i.e. present and reveal certain important
financial information such as the size and distribution of demand and
supply, the quantity, type and intentions of sellers and buyers, trends
and patterns in price movements, or the depth, liquidity and sentiment
of the market, but also hide what they are supposed to reveal and make
visible. What is important, they do this not only because of the ways of
their production; not only because of pitfalls and errors inherent in them;
not only because of framing processes they are subjected to, but also
because of their interactive nature that allows financial agents to
manipulate them. This fact, and above all its possibility, carries with
itself important consequences for the role that the visual representations
play in the functioning of capital markets. Namely, it causes that these
representations, regardless of other factors, themselves become a source
of uncertainty in these markets. As such, they are therefore not so much
neutral and passive representations of financial exchange as rather tools
for manipulation on the one hand and active and living agents on the
other.

Visual representations, financial markets, financial agents

From making visible to hiding. Visual representations of financial
markets as tools of manipulation and active and living agents. Visual
Studies. Taylor & Francis
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The monograph contains an analysis of the functioning of axiological
extra-legal criteria expressed in general clauses in the legal order. The
presence of these references in contemporary legal systems, appearing as
an instrument of legislative policy, changes the linguistic properties of
legal texts and enlarges the judicial discretion, opening the law to social
norms and values but also optionally strengthening political impact on
judiciary.

Outcomes of the research allow to build the general model of the judicial
discretion in the context of the process of the interpretation of law
divided into the validation, reconstruction, construction and decisional
phases. Then, this model is confronted with differentiating factors: the
type of legal culture, type of political system, place of the clauses in the
structure of the legal system and the type of decision-making process.
The work ends with the presentation of generalized functions of the
references in the legal order and optimization model of their functioning.

general reference clauses, extra-legal criteria, legislative intentions,
interpretation of law, judicial discretion, statutory legal culture

Peter Lang GmbH, Berlin
2021
DOI: 10.3728/b18767



106

Annotated bibliography - Maria Curie-Sklodowska University

Criterion "The Good of the Child" in the Legal Order: Between the Normative

Structure and Judicial Case Law

Authors
Authors’ emails

Abstract

Keywords

Publication
Date
DOI

Katarzyna Hanas
katarzyna.hanas@mail.umecs.pl

The good of the child in the course of the operative interpretation
constitutes not only a theoretical and legal issue, but also a practical one.
The "good of the child" is the basis for the formulation of numerous legal
provisions, which seemingly do not refer to this criterion. However,
important normative acts that indicate the presence of this category are:
the Declaration of the Rights of the Child, adopted by the General
Assembly of the League of Nations in 1924, the so-called Geneva
Declaration and the Constitution of the Republic of Poland of 1997. The
criterion of "the good of the child" as an element of the normative
structure appears, for example, in the UN Declaration on the Rights of
the Child of 1959 and the Convention on the Rights of the Child of 1989.
In referring to the content of normative acts whose subject-matter is the
"good of the child", it can be pointed out that the indicated criterion
should be associated with the child's right to a happy childhood and the
concept of humanity. Therefore it seems that the term in question must
be interpreted in precisely this tone.

good of the child, general clause, morality, human rights, interpretation
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The main task of the monograph is to deliver an in-depth analysis of the
idea of the state in the views of Robert von Mohl (1799-1875). This
German liberal scholar and politician developed comprehensive theory of
the state, which combined absolutist as well as liberal approaches and
tendencies. In the book, Von Mohl’s political philosophy is depicted
against the backdrop of the socio-political situation of German states in
the nineteenth century and views of other contemporary thinkers as well.
The main focus of the book is one of von Mohl’s most important
intellectual achievements, namely - the concept of Rechtsstaat. This idea
is discussed in the context of its material and formal dimensions. In
conclusion, the author draws similarities and differences between von
Mohl’s various ideas constituting the background of the chosen
contemporary legal institutions in Germany and Poland.

Robert von Mohl, Rechtsstaat, rule of law, the concept of state,
Germany, 19th century liberalism
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State-owned enterprises (SOEs) combine economic activities resulting
from their position on the market with non-economic functions determined
by the state owner. In many of the world’s major economies, SOEs play
an important role, and in some, such as China, India, Russia and Brazil,
they are outright dominant. At the same time, the existence of SOEs is
largely ignored by economic theory and the current figures on SOEs on a
global scale available in the literature are questionable in terms of their
methodological validity and thus they do not allow for a proper cross-
country analysis. This book fills this research gap. It focuses on the scope
and importance of SOEs in a broad group of the largest economies,
primarily on a variety of quantitative estimates. It contains the results of
an extensive and unique empirical study of 37 of the world’s largest
economies over the period from 2009 to 2018. The findings showed that
the average share of SOEs — measured by operating revenues and total
assets — in the group of the largest 100 enterprises (Top 100) of a given
country is nearly 30%, while in the Top 20 group it is even slightly higher.
The authors present an econometric analysis showing the relationship
between the scope of SOEs and the various economic and non-economic
characteristics of the studied set of countries. The book also contains an
in-depth discussion of selected key issues, such as the functions of SOEs
in various types of economies, the role of SOEs in capital markets and the
phenomenon of SOEs with foreign capital. This work is addressed to both
academic economists, dealing with macroeconomics and economic policy,
as well as researchers and analysts from various international
organizations and think-tanks.

state-owned enterprises, state ownership, role of the state in the economy,

government intervention, global economy

Baltowski, M., & Kwiatkowski, G. (2022). State-owned Enterprises in the
Global Economy. New York;Abington: Routledge.

2022
DOI:10.4324 /9781003244462



Annotated bibliography - Maria Curie-Skiodowska University 109

State Corporate Control in Transition: Poland in a Comparative Perspective

Authors
Authors’ emails

Abstract

Keywords

Publication
Date
DOI

Piotr Kozarzewski
piotr.kozarzewski@mail.umcs.pl

Since the global financial crisis of 2008-2009, there has been a growing
interest among policy makers towards the more active role of the state in
the enterprise sector. This book provides insight into the changing role of
state-owned enterprises in economic policy, a topic at the cross section of
several interrelated, but usually independent research streams first of all
transition research, varieties of capitalism literature, public choice
approach and institutionalism studies. With the existing literature on
state ownership concentrating on the developed economies and on selected
emerging economies, this book fills an important gap in focusing on the
post-communist transition countries. The Polish experience is looked at
in a comparative perspective of selected transition countries, which
deserve special attention as they had to cope with a radical change of their
economic policies towards the enterprise sector. This book will be valuable
reading for academics in economic policy, transition economics, and
institutional economics, and policy makers and practitioners in EU bodies

and emerging economies.

Economic policy, state-owned enterprises, post-communist economies,
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Dominant discourses on the darknet present it either as a dangerous space
with flourishing crime or a place for civic action and political activism.
However, these depictions have been challenged in online popular culture,
particularly in memes. By utilizing the concepts of double articulation of
media and cultural imaginaries, this article reveals how memes shape
popular definitions of darknet. Our qualitative, social semiotic content
analysis of 505 memes reveals an ambiguous and complex vision of the
darknet that both supports and demystifies the mainstream imagery. We
introduce the concept of discursive malleability of niche technologies to
describe how cultural practices reshape technologies, especially those with
small userbases. Additionally, we present a “representational map of the
darknet” and indicate how this contributes to social understanding of
digital technologies more generally, and, not least why the analyzed
memes may be read as lens exposing contradictory notions and policies
regarding digital technologies nowadays.

darknet, memes, social semiotics, cultural imaginaries, discursive
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The aim of the study was to determine the significance of media
technologies for early adults living in large urban Polish agglomerations
and actively studying, working or operating in both areas at the beginning
of the COVID-19 pandemic. The exploratory and qualitative research was
conducted during the first weeks of the first lockdown. Internet surveys
with mainly open questions were conducted with people aged 18-40, living
in the biggest Polish agglomerations. The study shows that media
technologies played a key role in the lives of early adults at the beginning
of the COVID-19 pandemic, but were valued very ambivalently. The
support functions and burdensome influence of media technologies were
determined. Support functions were mainly related to home duties and
interpersonal communication. Remote working and education, as well as
searches for and the sharing of information were ambivalent. In the area
of self-care, media technologies were burdening users. The results indicate
that the adaptation of users to the new situation led to consequences of a
different nature (ranging from physical, mental, to social). It was observed
that there was a sudden digital intoxication and maximization of
opportunities and profits from task-oriented use of technologies, which
were gained at a loss to individual well-being.

media technology, pandemic, lockdown, COVID-19, digital media users,
media technology functions, media technology influence
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Mediatization is nowadays considered an influential theory explaining
societal, political, and cultural alterations driven by media technologies.
Mediatization research, initiated almost 20 years ago (with its precursory
ideas placed in the first half of the 20th century), witnesses at present
dynamic theoretical, methodological, and empirical developments,
obtaining a status as one of the most essential and ambitious research
fields within the social sciences. Mediatization theory deals with
(meta)process in which media communication is becoming increasingly
complex, takes place more often, covers a growing number of topics, and
lasts longer. The goal of this study is to contribute to our understanding
of mediatization as well as to make the theory more familiar to non-media
scholars by presenting the state of the art and the most promising research
lines of scientific inquiry. Starting from conceptualization and
operationalization, we also aim to sketch the dimensions, fields, and forms
of mediatization as well as to present examples of different domains where
mediatization is most advanced, that is, mediatization of culture, society,
and politics, or most promising, that is, mediatization of journalism.

mediatization

Sociology Compass, 2019; 12672
27 February 2019
https://doi.org/10.1111/soc4.12672
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The article elaborates Hannah Arendt’s thought on the public realm to
analyse the performed ‘radio’ that women prisoners ‘produced’ with their
voice at the Majdanek concentration camp, Poland, in Spring 1943. The
authors reconstruct the rationale that clarifies why an image of a radio
was meaningful at a death camp. The documented memories reveal that
the ‘radio’ created a resistant, harm-preventing and despair-relieving
space. Mobilizing the meanings Arendt gives to the public realm as the
shared reference and shared belonging, the authors show that the
memories point towards the prisoners’ efforts to break their exclusion by
decisively continuing their belonging to the public world through their
own performance. In Arendt’s concepts, ‘broadcasting’ and listening to
‘programmes’ actualized prisoners’ being and subjectivity, both of which
were under constant assaults. Conceptualized through Arendt’s thought,
the performed ‘radio’ reveals amid the extreme exclusion, isolation and
cruelty of the death camp how profoundly meaningful the public realm is

to humans

action, concentration camp, exclusion, Hannah Arendt, public realm,
radio, resistance, social participation

Media, Culture & Society, 2019, Vol. 41(5)
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Population genomics of the Viking world
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The maritime expansion of Scandinavian populations during the Viking Age
(about ad 750-1050) was a far-flung transformation in world history. Here
we sequenced the genomes of 442 humans from archaeological sites across
Europe and Greenland (to a median depth of about 1x) to understand the
global influence of this expansion.

We find the Viking period involved gene flow into Scandinavia from the south
and east. We observe genetic structure within Scandinavia, with diversity
hotspots in the south and restricted gene flow within Scandinavia. We find
evidence for a major influx of Danish ancestry into England; a Swedish influx
into the Baltic; and Norwegian influx into Ireland, Iceland and Greenland.
Additionally, we see substantial ancestry from elsewhere in Europe entering
Scandinavia during the Viking Age. Our ancient DNA analysis also revealed
that a Viking expedition included close family members. By comparing with
modern populations, we find that pigmentation-associated loci have
undergone strong population differentiation during the past millennium, and
trace positively selected loci—including the lactase-persistence allele of LCT
and alleles of ANKA that are associated with the immune response—in detail.
We conclude that the Viking diaspora was characterized by substantial
transregional engagement: distinct populations influenced the genomic
makeup of different regions of Europe, and Scandinavia experienced increased
contact with the rest of the continent.

Name of the publication Nature 585, 390-396
Date of the publication 2020
https://doi.org/10.1038/s41586-020-2688-8
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Broomcorn millet is one of the most important plants species in pre-
history. It was first domesticated in China and subsequently spread across
Eurasia becoming a significant staple crop. For a long time, the arrival of
millet into Europe was assumed to have taken place in the Neolithic.
However, this has recently been challenged, with new direct radiocarbon
measurements on reportedly Neolithic charred millet grains in fact dating
to the Middle Bronze Age.To aid in understanding the timing of millet's
spread across East-Central Europe in the Bronze Age we present the
results of over 120 new paired radiocarbon dates and stable isotope (513C
and 515N) measurements on human bone collagen from individuals across
33 archaeological sites in Poland and western Ukraine. In doing so we
directly assess millet's role in the Bronze Age diets.Our results show a
clear increase in bone collagen 513C values from the middle 15th century
BC onwards. This increase is rapid across the whole study area, occurring
almost simultaneously with respect to the precision of our radiocarbon
dates. Pilot stable isotope data for contemporary animals suggests that
they were not foddered with millet and hence it was probably eaten
directly by humans. Interestingly, individuals consuming millet appear to
be exclusive to geographically upland regions compared to lowland ones.
However, not all individuals from upland zone have &13C wvalues
consistent with millet consumption. Based on the stable isotope evidence
for upland millet consumption and the well documented evidence for
connections between these people and those in the northern Carpathian
Basin at this time, we posit that it is through this route, across the
Carpathians, that millet was introduced into the region. An increase of its
economic importance in Lesser Poland was plausibly caused by a
significant growth in human populations.

Poland, Ukraine, Bronze Age, Millet, AMS dating, Stable isotopes, Diet
reconstruction

Journal of Archaeological Science 126, 105292
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The Statehood of Kosovo: Genesis, Conditioning, Present Day
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Abstract The monograph presents and discusses the Kosovo’s statehood — its
theoretical foundations (epistemological dimension), genesis and
conditioning (historical dimension), construction (ontological dimension)
and functioning (functional dimension).

Chapter I represents the epistemological basis for research on the modern
statehood. It presents selected scientific concepts, problems and
theoretical issues within the field of political and administrative sciences,
international relations, international law and sociology, which
demonstrate the complex, multidimensional and processual nature of
statehood.

Chapter II discusses the genesis and a broad conditioning of Kosovo’s
statehood. It presents: the history of national integration of Albanians and
their aspirations for independence at the turn of the 19th and 20th
centuries; the administrative status of Kosovo during the Socialist Federal
Republic of Yugoslavia; the dispute over Kosovo’s status and its role in
the breakdown of SFRY; autonomous and secessionist Albanian
movements in Kosovo between the years 1945 and 1999; the ‘parallel state’
of Kosovo Albanians in the 1990s; Kosovo Albanian war for independence
(1998-1999); the military intervention of the North Atlantic Treaty
Organization against the Federal Republic of Yugoslavia (1999); the
process of building of legal and administrative autonomy of Kosovo under
the UN territorial administration (1999-2008); and finally, the
negotiations between the Kosovo autonomous institutions and the
authorities of Serbia on the final status of Kosovo (2006-2007).

The analysis of the ontological dimension of Kosovo’s statehood remains
under consideration in Chapter III. The following issues are presented:
geographical environment; geopolitical and geo-economic position of
Kosovo; demographic structure; settlement pattern and migration
processes at the territory of Kosovo; the system of government of the
Republic of Kosovo; the continuation of the international civilian and
military presence in Kosovo; the institutions of the Republic of Serbia
operating at the territory of Kosovo; the scope of Kosovo’s legal capacity
and its capacity to perform legal acts in international relations; the
characteristics of Kosovo’s sovereignty; the international recognition of
Kosovo’s statehood; and the advisory opinion of the International Court
of Justice on the accordance with international law of the Kosovo’s

declaration of independence.
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Chapter IV analyzes the functional dimension of Kosovo’s statehood. It
presents patterns of behavior, social interactions, adaptive mechanisms,
actions, phenomena and processes which determine the specificity of the
functioning of Kosovo’s statehood and results in limitations of its strength
and scope. This chapter discusses inter alia: the evolution of the
geopolitical position of Kosovo; the functioning of Kosovo’s borders; the
social legitimation of Kosovo’s statehood; the functioning of the social
dimension of Kosovo’s statehood; the mechanisms and ordering principles
of the system of government in Kosovo; the formal and real limitations of
Kosovo’s international legal personality; the factual limitations on
jurisdiction of the Pristina authorities which limit Kosovo’s sovereignty;
the activities of the international civil and military institutions in Kosovo
after declaration of independence; the impact of limited international
recognition of Kosovo’s statehood on its functioning; and an evolution of
bilateral relations between the authorities of Serbia and Kosovo.

This publication presents and discusses the state-building process which
led to the creation of the Republic of Kosovo as well as the whole
specificity of the Kosovo’s ‘unfinished’ statehood. It claims that Kosovo's
statehood remains one of the most complex and controversial international
questions, which generates real challenges for international security in the
sub-regional (Western Balkans), regional (South-Eastern Europe), and
continental (Europe) dimensions. It concludes that the case of Kosovo is
an extremely interesting subject of research as it brings together many
important and current research problems concerning the formation,
existence and functioning of states in contemporary international relations

and international law.

Kosovo, Serbia, Kosovo’s Statehood, State in International Law,
Statehood Criteria in International Law, NATO, KFOR, EULEX

Maria Curie-Sklodowska University Press, pp. 759, ISBN 978-83-227-
9160-8.
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Rozwdj samopodtrzymujacy w polityce Unii Europejskiej wobec panstw Maghrebu
(Self-sustaining development in the European Union's policy towards the
Maghreb)
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Abstract The monograph Sustainable development in the European Union's policy
towards the Maghreb countries, Lublin 2019, p. 718 was created in the
Lublin political science research center, as part of the theoretical and
methodological identity of the science of international relations. Firstly,
an important distinguishing feature of the monograph is the value of the
research topic undertaken. The subject of sustainable development
concerns both the conceptualization and practice of actions in the face of
existential civilization challenges related to the preservation of the natural
environment and its necessary quality for future generations.

Therefore, it has both a normative and a practical meaning. It is analyzed
on the example of a specific, multilateral entity which is the European
Union and taking into account the specificity of the Maghreb as a region.
What is new in the research on the issues raised in the publication is also
the inclusion of sustainable development in thinking about the place of
the EU in the international environment, in perceiving it as a normative
power and an entity of soft power mainly through liberal values and
human rights.

Pointing to the importance, originality and innovativeness of the research
topic taken up in the monograph, it should be emphasized that the subject
of sustainable development and EU activities in this area synthesizes the
analysis, is a kind of synergy of many important problems and challenges,
mainly civilization-related, such as development strategies, climate
change, forms of life organization at the local, state, regional and global
levels, migrations, patterns of human behavior, economic processes,
especially non-military dimensions of security, the effectiveness of
international institutions, etc. Thus, the monograph is an important,
original, but deeply rooted in scientific research voice on the identification
of the main contemporary problems and challenges and the
conceptualization of actions to address them.

Secondly, an important distinguishing feature of the monograph is the
high level of its author's research culture, which is reflected in the
conceptual and methodological layer of the conducted research,
manifested by a reliable research query, knowledge of a huge number of
documents, multilingual literature, often critically overvalued
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This book is the first study of the mentality of anti-Communist
underground fighters and presents, detail, their thinking, ideals,
stereotypes and customs.

The models and psychological processes that the volume analyzes are
relevant not only to the Polish partisans, but also to members of other
underground organizations, in East-Central Europe, South America and
Asia. It explores how the underground organizations were created, who
joined them and why, what thoughts and emotions were involved, and
what were the consequences of the decisions to join them. Experiences and
situations are illustrated with excerpts of diaries and memoirs which
reveal the thinking of people in extreme situations, when their lives are in
danger, when they are caught in desperate conflicts, or are fighting against
overwhelming government forces.

The Mentality of Partisans is useful for upper-level undergraduates,
postgraduates, and scholars interested in the history of Europe, resistance
movements, anticommunism, military and political conflicts, World War
Two and non-classical historiography.

History of Poland (1944-1956), anti-Communist underground, mentality
of Partisans

Routledge
2022
EAN 9781032361635
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In the first part, the authors focus on the search for an answer to the
question: what kind of history do Poles need today? In the second part,
the subject of reflection becomes the road that Polish historiography has
traveled between the Tenth and the Twentieth General Congress of Polish
Historians, and it is steered by the question: Which way to know the past?
The phenomenon of Polish history museums is the subject of Part 3. Part
4 - Memory in History Education - presents the achievements of the
history didactics community. The Twentieth and Twenty-First Centuries
is the last of three volumes of the Memoirs of the Twentieth General
Congress of Polish Historians, presenting the intellectual output of the
twentieth Congress. It contains papers and voices in discussion concerning
the history of the Second Polish Republic, People's Poland, the recent
history of Poland 30 years after the transformation, and Polish history
from the perspective of women. The whole concludes with considerations
on the new perspective of source studies in the auxiliary sciences of
history.]

History of Poland, polish historiography, congress of polish historians

II. From Antiquity to the 19th Century," "III. The 20th and 21st centuries
2019-2021
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Brain fog is a kind of mental problem, similar to chronic fatigue syndrome,
and appears about 3 months after the infection with COVID-19 and lasts
up to 9 months. The maximum magnitude of the third wave of COVID-
19 in Poland was in April 2021. The research referred here aimed at
carrying out the investigation comprising the electrophysiological analysis
of the patients who suffered from COVID-19 and had symptoms of brain
fog (sub-cohort A), suffered from COVID-19 and did not have symptoms
of brain fog (sub-cohort B), and the control group that had no COVID-
19 and no symptoms (sub-cohort C). The aim of this article was to
examine whether there are differences in the brain cortical activity of these
three sub-cohorts and, if possible differentiate and classify them using the
machine-learning tools. he dense array electroencephalographic amplifier
with 256 electrodes was used for recordings. The event-related potentials
were chosen as we expected to find the differences in the patients'
responses to three different mental tasks arranged in the experiments
commonly known in experimental psychology: face recognition, digit span,
and task switching. These potentials were plotted for all three patients'
sub-cohorts and all three experiments. The cross-correlation method was
used to find differences, and, in fact, such differences manifested
themselves in the shape of event-related potentials on the cognitive
electrodes. The discussion of such differences will be presented; however,
an explanation of such differences would require the recruitment of a much
larger cohort. In the classification problem, the avalanche analysis for
feature extractions from the resting state signal and linear discriminant
analysis for classification were used. The differences between sub-cohorts
in such signals were expected to be found. Machine-learning tools were
used, as finding the differences with eyes seemed impossible. Indeed, the
A&B vs. C, B&C vs. A; A vs. B, A vs. C, and B vs. C classification tasks
were performed, and the efficiency of around 60-70% was achieved. In
future, probably there will be pandemics again due to the imbalance in
the natural environment, resulting in the decreasing number of species,
temperature increase, and climate change-generated migrations. The
research can help to predict brain fog after the COVID-19 recovery and
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prepare the patients for better convalescence. Shortening the time of brain
fog recovery will be beneficial not only for the patients but also for social

conditions.
brain fog, EEG, ERP, COVID-19, cortical activity, LDA
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The satisfiability of Boolean circuits is NP-complete in general but
becomes polynomial time when restricted either to monotone gates or
linear gates. We go outside the Boolean realm and consider circuits built
of any fixed set of gates on an arbitrarily large finite domain. From the
complexity point of view this is connected with solving equations over
finite algebras. We want to characterize finite algebras A with a
polynomial time algorithm deciding if an equation over A has a solution.
We are also looking for a polynomial time algorithm deciding if two
circuits over a finite algebra compute the same function. Although we
have not managed to solve these problems in the most general setting we
have obtained such a characterization (in terms of nice structural
algebraic properties) for a very broad class of algebras from congruence
modular varieties, including groups, rings, and lattices and their

extensions.

circuit satisfiability, circuit equivalence, solving equations
SIAM Journal on Computing, Vol. 51, Iss. 3 (2022)

June 2022
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Activated biochars derived from wood biomass liquefaction residues for effective

removal of hazardous hexavalent chromium from aquatic environments
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Residues obtained after wood biomass liquefaction were used as precursors
for the synthesis of two activated biochars. The source of biomass
liquefaction constituted of industrial wood processing by-products,
including bark and wood sawdust. The liquefied residues were analyzed in
terms of chemical components and structure. Carbonization under
nitrogen atmosphere followed by physical CO2 activation allowed to
obtain microporous activated carbons with specific surface areas of 741
and 522 m2 g—1, and micropore volumes of 0.38 and 0.27 cm3 g—1,
respectively. The obtained activated carbons were used to remove toxic
hexavalent chromium from the aquatic environment. The observed
sorption capacities were 80.6 mg g—1 versus 36.7 mg g—1 for wood bark-
derived and wood sawdust-derived carbon, respectively, indicating a key
role of the wood residue source in the effectiveness of Cr(VI) removal by
resulting carbons. Despite the dominant microporous structure, the
adsorption kinetics was surprisingly fast, especially for the bark-derived
carbon, since the adsorption equilibrium was reached within 2 h. The
sorption mechanism of chromium was based on the carbon surface-
mediated reduction of toxic hexavalent form to its non-toxic trivalent
form, as confirmed by the X-ray photoelectron analysis. Therefore, the
residues from wood liquefaction can be easily converted into porous
activated biocarbons capable of adsorbing significant amounts of
hazardous Cr(VI) while reducing them to non-toxic Cr(III).

adsorption, bark, biochar, chromium removal, lignocellulosic biomass,
liquefaction by- products, liquefied wood, wood sawdust

Global Change Biology Bioenergy, [GCB Bioenergy|, ISSN 1757-1693, e-
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The removal of uranium species from aqueous phases using non-hazardous
chemicals is still an open challenge, and remediation by adsorption is a
prosperous strategy. Among the most crucial concerns regarding the
design of an efficient material as adsorbent are, except the cost and the
green character, the feasibility to be stable and effective under acidic pH,
and to selectively adsorb the desired metal ion (e.g. uranium). Herein, we
present a phosphonate functionalized ordered mesoporous silica (OMS-P),
prepared by a one-step co-condensation synthesis. The physicochemical
features of the material were determined by HR-TEM, XPS, EDX, N2
sorption, and solid NMR, while the surface zeta potential was also
measured. The removal efficiency was evaluated at two different
temperatures (20 and 50 °C) in acidic environment to avoid interferences
like solid phase formation or carbonate complexation and the adsorption
isotherms, including data fitting with Langmuir and Freundlich models
and thermodynamic parameters are presented and discussed. The high
and homogeneous dispersion of the phosphonate groups within the entire
silica’s structure led to the greatest reported up-todays capacity (345
mg/g) at pH = 4, which was achieved in less than 10 min. Additionally,
OMS-P showed that the co-presence of other polyvalent cation like Eu(III)
did not affect the efficiency of adsorption, which occurs via inner-sphere
complex formation. The comparison to the non-functionalized silica
(OMS) revealed that the key feature towards an efficient, stable, and
selective removal of the U(VI) species is the specific surface chemistry
rather than the textural and structural features. Based on all the results
and spectroscopic validations of surface adsorbed U(VI), the main

interactions responsible for the elevated uranium removal were proposed.

Uranium  adsorption,  Ordered  mesoporous  silica, = Chemical
functionalization, Water pollutants remediation, Wastewater treatment.

Journal of Hazardous Materials, ISSN 0304-3894, e-ISSN 1873-3336, (N/A
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Abstract Climate warming accelerates the melting and thawing of cryosphere
components. Therefore, it favours the release of contaminants stored in
High-Arctic glaciers for many years. The rate of land-based glacier retreat
is of particular importance for the hydrological regime of glacial rivers,
but also for the chemical composition of their waters. In this study, we
examined 84 surface water samples collected during a period of 42 days
(melt season 2012) from the Scott River of glacial-hydrological regime
(NW  Wedel-Jarlsberg Land). The studies of Scott River hydro-
meteorological conditions provided indication on the relation between
mean air temperatures (T) and mean daily discharge (Q) (r=0.67).
Moreover, they confirmed the role of short-term meteorological events
(increasing of air temperature and heavy precipitation) on the acceleration
of glacier melt. In this context, the study also demonstrated incidents of
the release of a more concentrated pulse of chemical compounds delivered
by the Scottbreen valley glacier. The analysis covered fluctuations of
physicochemical parameters, and presence of selected organic pollutants
(Yphenols, formaldehyde (HCHO)). Based on the correlation matrix
analysis, it was found that fluctuations of physicochemical indices (pH,
specific electrolytic conductivity (SEC) and dissolved organic carbon
(DOC)) were related to changes in T and Q. Principal components
analysis (PCA)permitted us to distinguish two principal components
(hydro-meteorological and biogeochemical conditions) responsible for
71.1% of the total hydrochemical variation. In terms of the first principal
component, it was found that there was a relationship with the intensified
ablation of glacier ice and with the second one, the influence of geological
and biological conditions of the environment on the chemistry of the river.
The combination of these factors directly shaped the hydrochemistry of
the proglacial river during the melt season of 2012. The results of organic
compound loads, which are presented in this paper provide unique
information about the transport of contaminants such as: (DOC) (9.41-
579 mgC s7!), Tphenols (19.7-534 mgs~'), HCHO (34.0-82.3 mgs™!)) in
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the Scott River. It is worth noting that the differentiation of concentration
and mean daily loads of DOC, between the gorge (96.0 mgC s7!) and
mouth (99.6 mgC s7!) sections of the river, were related with the activity
of a herring gull (Larus argentatus) colony at the river mouth.

Keywords Organic carbon, Phenols, Formaldehyde, Proglacial river, Glacier retreat,
High-Arctic
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Sunken lanes are roads or tracks, 2 m or more wide, that are incised at
least 0.5 m, but often by several meters, below the general level of the
surrounding land surface. They are formed by the passage of people,
animals, vehicles and erosion by water and gravity. Although these
anthropogenic landforms are quite common worldwide they received
limited interest by the international scientific community. This
comprehensive review analyzed all available information on their
characteristics, development and functions in landscapes. Most research
on sunken lanes has been conducted in Europe, whereas sunken lanes have
been occasionally reported in other continents as well. Major topics
addressed are spatial distribution, origin and development, morphology,
erosion rates, hydrology, ecology, management, geotourism and research
needs.

Mean dimensions of sunken lanes reported for various regions vary widely:
i.e. 30-2300 m for their length; 0.6-12.5 m for their depth and 2-36 m for
their top width. Typical sunken lane densities in European regions (10 to
100 km? large) characterized by such landforms range between 0.2 and 0.5
km km™ but for smaller areas (<10 km?) densities may reach 1-2 km km-
2. In Europe and the Middle East sunken lanes already started to form
during prehistoric times. During later periods, with increasing population,
settlement density, cropland area and traffic, sunken lanes further
deepened and widened and new ones were formed. Some of these evolved
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towards large permanent gullies whereas others became footpaths or were
completely abandoned and can still be observed today as dormant sunken
lanes in old forests.

Sunken lane formation results from interactions between natural factors
(i.e. lithology and soils, topography, climate, vegetation) and
anthropogenic factors (i.e. traffic, land use and management). Rock type,
weathering status and soil types control the erodibility of hillslope
materials and hence the development and preservation of sunken lanes.
Sunken lanes have been reported in several lithologies but most have been
studied in loess regions. Sunken lanes, can be initiated at topographic
landscape positions with a much lower slope gradient and corresponding
contributing area than those needed to initiate classical gullies, due to the
combined action of natural (i.e. concentrated flow erosion and mass
movements) and anthropogenic processes (i.e. erosion by animal and
human trampling, wheel traffic and digging). Once formed, medium to
long-term average incision rates of unpaved bare sunken lanes are 1 to 5
cm year? often exceeding erosion rates on nearby cropland by at least one
order of magnitude.

Sunken lanes perform many functions in landscapes i.e.
microclimatological, hydrological, geomorphological, ecological, transport,
aesthetic, geotouristic, educational, scientific, strategic, and historical
functions. Sunken lanes represent long-standing heritage of past
agricultural landscapes and, taking into account their natural and cultural
assets, justifies their protection. Unfortunately in several regions, sunken
lanes are threatened by urban sprawl, agricultural intensification or land
consolidation programs. It remains a challenge for environmental planners
to conserve this characteristic geomorphosite for the Anthropocene and to
reconcile its competing functions.

Sunken road, Hollow road, Hollow way, Anthropocene,
Anthropogeomorphology, Geoheritage, Ecosystem services
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The strengthening of relations between Poland and Ukraine over the last
25 years is one of the most positive examples of transformations in
bilateral relations in Central and Eastern Europe. In spite of the complex
and difficult historical heritage dominated by the events of the World War
II and the first few years that followed, after the fall of Communism in
Poland and Ukraine, bilateral institutional cooperation was successfully
undertaken, and mutual social contacts were recreated.

The issue of Polish-Ukrainian relations at the international and trans-
border level gained particular importance at the moment of expansion of
the European Union to the east, and announcement of the assumptions of
the European Neighbourhood Policy in 2004. Since then, relations have
continued to thrive and provide a blueprint for cross-border relations in
other parts of the EU. In this book the authors examine the issue of
cooperation and cross-border relations on the new external border of the
EU. The book’s primary objective is to present the way in which the
Polish and Ukrainian parties develop the bilateral cooperation, adapting
to the changing geopolitical conditions, and responding to the related
challenges. The chapters offer a comprehensive diagnosis of the conditions
determining the current and future state of Polish-Ukrainian cross-border
cooperation and describe the area as a social, economic, and political
space.

The EU’s New Borderland will be of interest to university students of
international relations, geography, economy, or history as well as those
willing to expand their knowledge in the scope of regional geography,
European integration, cross-border cooperation, and international
relations.

regional geography, European integration, cross-border cooperation, and
international relations.

Routledge
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Dosimetry using the Synchronous Detection Technique
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Abstract A single-crystal diamond sample grown by highpressure high temperature
(HPHT) technique was used for the fabrication of a metal-semiconductor-
metal photoconductor. The sample quality was evaluated by means of
spectral photocurrent measurements highlighting the presence of a
significant density of defect states within the diamond bandgap,
responsible  for  trapmediated  conduction  mechanisms. The
photoconductor was fully characterized under 6 MeV pulsed X-rays,
sourced by a medical linear accelerator, in the 0.05 — 20 Gy and 0.017-
0.100 Gy/s dose and doserate ranges, respectively. Photocurrent
measurements performed with a conventional precision electrometer
showed that the detector performance is strongly affected by charge-
trapping phenomena, resulting in a sub-linear dependence with the
doserate (power-law dependence with an exponent of 0.86). Measurements
were repeated in the same experimental conditions by coupling the
detector to a specifically developed gatedintegrator, allowing for a
synchronous integration of photocurrent pulses (limited to 40 ps) centered
on each impinging X-ray pulse. In this case, the detector photoresponse
showed an excellent linearity with both the dose and the dose-rate (power-
law dependence with 1.0009 + 0.0004 and 1.009 £ 0.005 exponents,
respectively). Significantly, the proposed synchronous integration
technique is then able to mitigate the detrimental effect that defects have
on detector performance. The proposed method paves therefore the way
to the exploitation of HPHT-diamond as a lowcost alternative to single-
crystal CVD-diamond for the fabrication of accurate and linear X-ray
dosimeters.

Keywords HPHT-diamond, gated-integrator, LINAC, X-ray detectors, Radiation
Therapy
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In this paper, a hybrid renewable power plant with a storage system is
designed. The benefits of sizing and energy management are assessed for
a commercial building under eight different climatic conditions in the
United States. In the considered system, photovoltaic panels are coupled
to a unitized regenerative solid oxide fuel cell. The use of biogas to feed
unitized regenerative solid oxide fuel cell is investigated, employing a
detailed electrochemical model of electrolyzer and fuel cell modes. A
battery pack is included in the plant as a secondary storage system,
together with a diesel engine operating in backup mode.

Four scenarios where biogas amount is varied together with the initial
state of charge of the battery were evaluated. Results demonstrate that
the power plant can operate with 100 % renewable procurement if the
digester produces from 6000 to 9500 stdm3/y and the battery is
completely charged at the beginning of the year. By reducing the biogas
availability or starting with a low state of charge, the use of the diesel
generator is inevitable.

The study confirms that the proposed hybrid renewable power plant is
technically feasible and can be considered a reliable and clean energy
source in other areas and buildings.

Hybrid renewable energy, Microgrid, Polygeneration plant, Solar energy,
Unitized regenerative fuel cell

Renewable Energy Volume 179, December 2021, Pages 705-722
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Wurtzite AlGaAs is a technologically promising yet unexplored material.
Here we study it both experimentally and numerically. We develop a
complete numerical model based on an 8-band k -p method, including
electromechanical fields, and calculate the optoelectronic properties of
wurtzite AlGaAs nanowires with different Al content. We then compare
them with our experimental data. Our results strongly suggest that
wurtzite AlGaAs is a direct band gap material. Moreover, we have also
numerically obtained the band gap of wurtzite AlAs and the valence band

offset between AlAs and GaAs in the wurtzite symmetry.
Nanowires, Modeling, GaAs/AlGaAs, wurtize, k - p~
Nano Lett. 2023, 23, 3, 895-901
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For networks with human-driven vehicles (HDVs) only, pricing with arc-
specific tolls has been proposed to achieve minimization of travel times in
a decentralized way. However, the policy is hardly feasible from a
technical viewpoint without connectivity. Therefore, for networks with
mixed traffic of HDVs and connected and autonomous vehicles (CAVs),
this paper considers pricing in a scenario where only CAVs are charged.
In contrast to HDVs, CAVs can be managed as individual vehicles or as
a fleet. In the latter case, CAVs can be routed to minimize the travel time
of the fleet of CAVs or that of the entire fleet of HDVs and CAVs. We
have a selfish user behavior in the first case, a private monopolist behavior
in the second, a social planner behavior in the third. Pricing achieves in a
decentralized way the social planner optimum. Tolls are not unique and
can take both positive and negative values. Marginal cost pricing is one
solution. The valid toll set is provided, and tolls are then computed
according to two schemes: one with positive tolls only and minimum toll
expenditure, and one with both tolls and subsidies and zero net
expenditure. Convergent algorithms are used for the mixed-behavior
equilibrium (simplicial decomposition algorithm) and toll determination
(cutting plane algorithm). The computational experience with three
networks: a two-arc network representative of the classic town bypass
case, the Nguyen-Dupuis network, and the Anaheim network, provides
useful policy insight.

autonomous vehicles; fleets; marginal cost toll; minimum expenditure toll;
mixed-behaviour equilibrium; road pricing

Transportation Research Record: Journal of the Transportation Research
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In spite of the insistence of a variety of studies on floods triggered by a
dam failure, the effects of channel unevenness and vegetation have not
been fully explored. Some hydrological aspects, such as the sudden change
in the topography of a river section, the density of vegetation, and its
influence on flood development, need to be further addressed. Therefore,
the present work investigates the complex effects of vegetation and
channel’s step on wave propagation during a dam break across a dry
downstream channel. The Flow-3d Computational Fluid Dynamics
package was used to simulate the flow phenomena during a dam break,
adopting different geometric conditions and a densely vegetated area of
the downstream channel in the far-field. Three-dimensional flow
characteristics were reproduced by solutions of Navier-Stokes equations
coupled with the standard volume of fluid to track the evolution of the
free surface. The turbulent flow characteristics were represented by
different approaches frequently used in the scientific literature. The
computational model was optimized and validated using experimental
data published in the literature. The results showed that the model had
high accuracy in predicting the evolution of the free surface, moving
hydraulic jump, flow velocity, and flow regime. In addition, the model was
able to predict the formation and development of transitional, rotational,
and transverse flows, jet flow, nappe flow, wave breaking, the bore
evolution in different directions, and the change of the flow regime under
the influence of the channel step and vegetation. Accordingly, the flow
fluctuations during dam break, wave attenuation, flow separation, and
turbulence structure evolution in the vegetated area were predicted.

Dam-break; Vegetation; Channel step; Free surface flows; Flooding

Khoshkonesh A, Daliri M, Riaz K, Dehrashid F A, Bahmanpouri F, Di
Francesco S (2022). Dam-break flow dynamics over a stepped channel
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The recent earthquakes occurred in the last years in Italy registered a
great number of casualties and large economic losses. In this perspective,
the effective seismic risk assessment has become crucial for the
Government mitigation policies that have to allocate the limited economic
sources for the risk reduction. In this paper, data collected after the 2012
Emilia and the 2009 L'Aquila, Italy, earthquakes were used to derive novel
fragility curves for RC frame buildings classes. Compared to previous
studies, different aspects affecting the fragility curves parameters were
investigated. First of all, data are completed accounting for the presence
of undamaged buildings that are generally uninspected after the seismic
events, considering alternative criteria to complete the database. Then,
the influence of the building damage index definition was considered by
selecting four damage indices available in the literature that allow
converting the damage data collected with the post-earthquake form into
one of the five damage states, according to the European macroseismic
scale. Separate sets of fragility curves, as a function of peak ground
acceleration, were developed for the building stock of the two regions. The
results reveal that the database correction with the uninspected buildings
is relevant to avoid the overestimation of the exceedance probability,
especially at lower peak ground acceleration values, resulting in less steep
curves. Then, the building damage indices accounting for the damage of
both structural and non-structural elements led to a higher exceedance
probability with respect to damage indices based on damage of only

structural elements, especially for the lower damage states.

Census data; Completeness ratio; Damage index; Emilia earthquake;
L'Aquila earthquake; Observational data; Vulnerability assessment

Zucconi, M., Romano, F., Ferracuti, B. Typological fragility curves for
RC buildings: influence of damage index and building sample selection,
128395, ISSN: 0022-1694 ENGINEERING STRUCTURES vol.266,
ISSN: 01410296

September 2022
10.1016/j.engstruct.2022.114627



Annotated bibliography - Niccolo Cusano University 135

Characterizing

tensile loading

Authors

Authors’ emails

Abstract

Keywords

Publication
Date
DOI

flax fiber reinforced bio-composites under monotonic and cyclic

Pio Michele Giuliani, Oliviero Giannini, Riccardo Panciroli.

michele.giuliani@unicusano.it,oliviero.gianniniQunicusano.it,

riccardo.panciroli@unicusano.it

Traditional composites such as glass and carbon fiber reinforced polymers
(G- and CFRP) can be effectively approximated to linear-elastic materials
with brittle failure in most of the cases. On the contrary, natural fiber-
reinforced composites (NFRCs) are characterized by non-linear elasticity,
viscous effects, and plastic strains far before failure. The present study
presents the results of an extensive experimental campaign aimed to the
mechanical characterization of unidirectional flax fiber composites
(FFRCs) produced through Light Resin Transfer Molding. The nonlinear
phenomena characterizing the stiffness evolution and its relations with
damage propagation and accumulated inelastic strain is investigated and
analyzed through pure monotonic loading tension, cyclic tension, and
repeated progressive loading tests. The analysis of the experimental results
concentrates on the evaluation of the evolution of the mechanic response
as the inelastic strain is accumulated in the sample. Results highlight the
need for a complex material model in order to predict the mechanical
behavior of flax-based composites.

Accumulated strain, Bio-composites, Damage, Flax, Natural fiber-based
composites, Stiffness evolution

Composite Structures
15 January 2022
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Decarbonization in the transport sector, especially in private mobility, is
one of the main objectives of the European Union (EU) for next few years.
Battery electric vehicles (BEVs) represent a promising solution for
reducing pollution and GHG emissions; however, their purchase price
contributes to curbing their diffusion. In this scenario, the aims of this
study are to develop a flexible, simulation-based analysis for EU car fleets
in terms of energy consumption and GHG emissions and, based on the
simulation results, to propose an innovative system of financial subsidies.
This can support governments in encouraging EU customers to prefer
sustainable and green options for mobility. Different car segments have
been considered; the electrical energy consumptions have been obtained
through the development of an ad-hoc simulation model in Simulink®-
MathWorks environment, while the Well-To-Wheel analysis has been
performed to estimate GHG emissions. Based on these assumptions, four
different subsidy strategies have been proposed and designed for countries
of the EU-27. According to different logics, economic subsidies have been
linked to GHG emissions avoided thanks to the use of BEVs. The results
obtained show how BEVs’ consumption of electricity is low, even for larger
vehicles, and this allows BEVs to be considered less impactful than
internal combustion engine vehicles (ICEV) with respect to GHG
emissions. Furthermore, results are highly variable, depending on the
electricity mix of each considered country, and they show how, for the
countries that use the most renewable sources, the proposed subsidies even

can generate gains from consumers’ perspectives.

Battery electric vehicle; Economic subsidy; Electric powertrain;
Electricity consumption simulation; Total cost of ownership; WTW
analysis
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In this paper, the tensile and shear constitutive behavior of Fiber
Reinforced Cementitious Matrix (FRCM) composites is addressed. A
nonlinear finite-element computational approach is developed, by
accounting for the micromechanical mechanisms via the introduction of
interface elements inside and between the FRCM constituents, i.e. fibers
and mortar. The damage, the friction and the unilateral contact are
considered for reproducing the mortar cracking and the slippage between
the fibers and the mortar. The numerical approach is illustrated and it is
validated with an available experimental result, highlighting the
effectiveness of such proposed modeling approach for reproducing the
constitutive tensile behavior of FRCM materials. Finally, the shear
behavior is investigated, also considering cyclic loading patterns under
different compressive load levels.

FRCM, Micromechanics, Nonlinear interface

Construction and Building Materials, Elsevier Ltd, vol. 236, Article
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We present the design of an innovative wire antenna able to automatically
hide or reveal its presence depending on the waveform of the
received/transmitted signal. This unconventional behavior is achieved
through the use of a novel waveform-selective cloaking metasurface
exploiting a meander-like unit cell loaded with a lumped-element circuit
capable to engineer the scattering of the antenna depending on the
waveform of the impinging signal. Due to the time-domain response of the
lumped-element circuit, the antenna is able switching its scattering
behavior when interacts with either a pulsed wave (PW) or a continuous
wave (CW) signal. The proposed configuration paves the way to a new
generation of cloaking devices for intelligent antenna systems, extending
the concept of antenna as a device capable to sense the external
environment and change its electromagnetic behavior accordingly.

Dipole antennas, electromagnetic cloaking, mantle cloaking, metasurfaces,
receiving antennas, reconfigurable metasurfaces, scattering, waveform
selective metasurfaces
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In this paper, a novel tubes-in-tank thermal energy storage (TIT-TES)
based on open-cell copper foams immersed in organic paraffin is presented
and experimentally studied. The system consists of a rectangular external
case which encloses 16 U-tubes and phase change material (PCM)
embedded in copper foams matrix, which guarantee an average power
during both heat charge and discharge phases close to 1 kW and high
storing/releasing energy efficiency. With the aim of measuring internal
temperature, six thermocouples have been installed at two different
sections, S1 and S2, located at 1/3 and at 2/3 of the total height,
respectively. In order to thermally characterize the system during the heat
charge and discharge phases, a series of tests have carried out under
different inlet temperatures and flow rate of the heat transfer fluid (HTF).
Temperature evolutions have obtained during the tests, and directional
temperature derivative profiles, time-durations, average powers and
energy efficiencies have derived so to evaluate and characterize the TIT-
TES performance. The results have shown how both HTF volumetric flow
rate and inlet temperature play a relevant role in heat charge and
discharge phases. A larger temperature difference between the HTF and
the PCM and a higher HTF input flow rate improve heat transfer and
consequently increase the average exchanged power and energy efficiency
as well. In particular,during the thermal charge phase, when the HTF
temperature increases from 80 °C to 90 °C, the energy efficiencies increase
from 73.6% to 91.4% and from 78.7% to 93.8% for the minimum and
maximum HTF flow conditions respectively. The analysis of directional
temperature derivative profiles have allowed to define some important
characteristics of the apparatus, highlighting the preferential directions of
the liquefaction/solidification front paths, and also confirming the

importance of the HTF inlet temperature and flow rate.

Latent thermal energy storage, Phase change material, Copper foam
Experimental procedure, Thermal characterisation
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Coeliac disease is an increasingly recognised pathology, induced by the
ingestion of gluten in genetically predisposed patients. Undigested gliadin
peptide can induce adaptive and innate immune response that unleash the
typical intestinal mucosal alterations. A growing attention is paid to
alternative therapeutic approaches to the gluten-free diet: one of these
approaches is the use of probiotics and/or postbiotics. We performed lactic
fermentation of rice flour with and without pH control,
using Lactobacillus paracasei CBA L74 as fermenting strain. We
evaluated bacterial growth, lactic acid production during fermentation
and gliadin peptide P31-43 entrance in CaCo-2 cells with and without pH
control. When pH control was applied no differences were observed in
terms of bacterial growth; on the contrary, lactic acid production was
greater, as expected. Both samples could inhibit the P31-43 entrance in
CaCo-2 cells but the effect was significantly greater for samples obtained

when the pH control was applied.
P31-43; coeliac disease; fermented food; functional foods; pH control.

Effect of pH control during rice fermentation in preventing a gliadin P31-
43 entrance in epithelial cells. International Journal of Food Sciences and
Nutrition, 70 (8), pp. 950-958.

10/04/2019
10.1080/09637486.2019.1599827



Annotated bibliography - Niccolo Cusano University 141

Environmental life cycle assessment of polyhydroxyalkanoates production from

cheese whey

Authors

Authors’ emails

Abstract

Keywords

Publication
Date
DOI

Fabiano Asunis, Giorgia De Gioannis, Giovanni Francini, Lidia Lombardi,
Aldo Muntoni, Alessandra Polettini, Raffaella Pomi, Andreina Rossi,
Daniela Spiga

lidia.lombardi@unicusano.it, lombardi.lidia@gmail.com

Cheese whey (CW) is the main by-product of the dairy industry and is
often considered one of the main agro- industrial biowaste streams to
handle, especially within the European Union, where the diary activities
play an essential role in the agrarian economy. In the paper, Life Cycle
Assessment (LCA) is used to analyse the feasibility of producing
polyhydroxyalkanoates (PHA) as the main output of an innovative CW
valorisation route which is benchmarked against a conventional anaerobic
digestion (AD) process. To this aim, the LCA inventory data are derived
from lab-scale PHA accumulation tests performed on real CW, while data
from the literature of concern are used for modelling both the PHA
extraction from the accumulating biomass and for the alternative CW
valorisation through AD. The comparison shows that AD would have
better environmental performances than the baseline PHA production
scenario. For example, the climate change indicator values result 44.8 and
— 35.7 kg CO2 eq./t CW for the baseline PHA recovery and AD,
respectively. LCA proved to be a useful tool to highlight the weak points
of innovative processes and suggest proper improvements. Once improved
and again analysed through the LCA, the PHA production process from
CW shows that environmental performance com- parable to AD may be
achieved. With reference, again, to the climate change indicator the value
can be reduced to — 50.3 kg CO2 eq./t CW for the improved PHA
production process.

Dairy residues; PHA; iopolymers; Bioenergy; LCA; Environmental
footprint

Waste Management 132 (2021) 31-43
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The maritime transport and the port-logistic industry are key drivers of
economic growth, although, they represent major contributors to climate
change. In particular, maritime port facilities are typically located near
cities or residential areas, thus having a significant direct environmental
impact, in terms of air and water quality, as well as noise. The majority
of the pollutant emissions in ports comes from cargo ships, and from all
the related ports activities carried out by road vehicles. Therefore, a
progressive reduction of the use of fossil fuels as a primary energy source
for these vehicles and the promotion of cleaner powertrain alternatives is
in order.

The present study deals with the design of a new propulsion system for a
heavy-duty vehicle for port applications. Specifically, this work aims at
laying the foundations for the development of a benchmark industrial
cargo—handling hydrogen-fueled vehicle to be used in real port operations.
To this purpose, an on-field measurement campaign has been conducted
to analyze the duty cycle of a commercial Diesel-engine yard truck
currently used for terminal ports operations. The vehicle dynamics has
been numerically modeled and validated against the acquired data, and
the energy and power requirements for a plug-in fuel cell/battery hybrid
powertrain replacing the Diesel powertrain on the same vehicle have been
evaluated. Finally, a preliminary design of the new powertrain and a rule-
based energy management strategy have been proposed, and the electric
energy and hydrogen consumptions required to achieve the target driving
range for roll-on and roll-off operations have been estimated.

The results are promising, showing that the hybrid electric vehicle is
capable of achieving excellent energy performances, by means of an
efficient use of the fuel cell. An overall amount of roughly 12 kg of
hydrogen is estimated to be required to accomplish the most demanding
port operation, and meet the target of 6 h of continuous operation. Also,
the vehicle powertrain ensures an adequate all-electric range, which is
between approximately 1 and 2 h depending on the specific port operation.
Potentially, the hydrogen-fueled yard truck is expected to lead to several

benefits, such as local zero emissions, powertrain noise elimination,
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management, and increasing of operational efficiency.

Energy conversion, Sustainable mobility, Fuel cells, Hydrogen
technologies, Hybrid powertrains

Energy Conversion and Management
30 June 2021
https://doi.org/10.1016/j.enconman.2021.114423

Tribological properties of Laser Powder Bed Fused AlSi10Mg: Experimental study

and statistical analysis

Authors

Authors’ emails

Abstract

Keywords

Publication
Date
DOI

Simone Venettacci; Gennaro Salvatore Ponticelli; Danilo Guarino; Stefano
Guarino

simone.venettacciQunicusano.it

This study deals with the experimental analysis of the tribological
properties of AlSil0Mg alloy components manufactured by Laser Powder
Bed Fusion (LPBF). The influence of the LPBF parameters and building
orientation was investigated for density, roughness, hardness, and wearing
properties, as weight loss, wear volume, and friction coefficient. The
tribological characterization was carried out by means of Ball on Plate
Tests, using both 100Cr6 steel and alumina balls as counterpart. Then,
the Analysis of Variance (ANOVA) allowed to verify the significance of
process parameters, counterpart material and test area. The experimental
results highlight the anisotropic effect of the process parameters on the
performance of the manufactured samples for all the response variables.
Tribological tests performed with steel ball showed an adhesive wear
phenomenon, while the alumina ball an adhesive one. No remarkable
differences were detected for varying the test area along the building
direction. Finally, the analysis of the wear tests at increasing distance
showed a progressive increase in the friction coefficient and a

corresponding reduction in the wear rate for both counterpart materials.

Additive manufacturing; AlSi alloys; Anova; Friction coefficient; Sliding
wear; Wear rate

Journal of Manufacturing Processes
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Protein haze formation in white wines during storage is considered the
most important instability phenomenon of non-microbial origin. The use
of proteolytic enzymes, covalently immobilized on solid supports, has
recently proved to be a promising approach for reducing the haze potential
of white wines. In this study, supports based on chitosan and nanoclays
were produced by solvent casting technique, and investigated for use as a
covalently linked bromelain carrier in wine-like medium. Various kinds of
nanoclays were tested, including montmorillonite, sepiolite and bentonite,
in different amounts (1-5% w/w with respect to chitosan). More
specifically, unmodified and organically modified clays and an activated
bentonite authorized for contact with food (i.e. OPTIGEL CK) were
considered, and their effect on the final microstructural, thermal and
mechanical properties of the obtained composite systems was investigated,
on the basis of their different chemical composition, morphology,
hydrophilicity /hydrophobicity and surface charge, resulting in different
interactions with the polymeric matrix and a different enzyme loading.
The nanocomposite films were used as innovative supports for the covalent
immobilization of pineapple stem bromelain, selected as reference enzyme,
and the kinetic parameters of the immobilized bromelain were analyzed.

Chitosan films, Nanoclays, Microstructure, Pineapple stem bromelain,

Enzyme immobilization

Food Hydrocolloids
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Markerless human motion capture could be a potential tool for studying
body biomechanics. Despite the extensive previous studies, the design of
an accurate markerless system able to perform a quantitative clinical gait
analysis is still an open challenge. Our purpose was to characterize the
performance of a low-cost markerless system, consisting of the open-source
library OpenPose, two webcams and a linear triangulation algorithm. The
system was validated in terms of 3D kinematic gait analysis, by
comparison with inertial sensors. Two synchronized videos of six healthy
subjects were recorded in three webcam configurations, in walking and
running sessions on a treadmill. Sagittal joint angles were compared
between the two systems, to evaluate the kinematic performance of the
markerless system. Results showed that the angular paths, provided by
OpenPose, were close to the ones computed by inertial sensors in all
camera positions, but OpenPose inaccuracy affected the computation of
joint angles parameters producing absolute errors up to 14.0°+ 1.8°. The
observed differences depended on OpenPose ability in the recognition of
joints centers and on camera configurations. In the optimal condition
(joint visible from both cameras during the whole trial) our system
accuracy resulted equal to 1.6 °+ 0.3 °. This system could be useful in
those applications where a real-time body tracking is required, i.e. video
games or virtual rehabilitative trials. When a quantitative analysis is
needed, the low level of accuracy may be overcome, by both increasing
the cameras' number and implementing an optimization triangulation
algorithm.

cameras, gait analysis, image capture, image motion analysis, image
sensors, optimisation, patient rehabilitation, public domain software

IEEE Sensors
01 August 2021
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This paper presents the evaluation and management of water resources at
the basin scale, focusing on small reservoirs. Due to a lack of knowledge
on these untapped resources, a semiautomatic procedure for their surface
area estimation is presented. Multispectral images from the Pleiades
satellite were used to extract water bodies from a combination of different
bands. In particular, the normalized difference water index (NDWI) was
used to evaluate the presence or absence of water. This methodology was
applied in a test area located in the upper Tiber River Basin. The
performance for identifying and analysing small reservoirs was determined
by comparing the satellite information with a reference database. The
potential volume available from the investigated small reservoirs was com-
pared with the water deficit derived from a decision support simulation
model at the basin/subbasin scale, which studies water allocation for
multipurpose uses. Five irrigation districts were analysed. For three of
these districts, more than 60% of the annual deficit can be balanced with
the volume stored in small reservoirs.

To date, water scarcity conditions have been increasingly frequent, so
resilience in water resource management is a key requirement. Therefore,
it is essential to evaluate the recovery and reuse of small reservoirs to

strongly support water use, particularly irrigation and environmental uses.
Water allocation model, SimBaT, Pleiades, NDWI

Di Francesco, S., Casadei, S., Di Mella, I. et al. The Role of Small
Reservoirs in a Water Scarcity Scenario: a Computational Approach.
Water Resour Manage 36, 875-889 (2022)
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The durability of reinforced concrete structures can be sharply reduced by
the corrosion of the steel rebars. This phenomenon is of great concern,
since it is one of main cause of degradation in RC structures, almost in
non-exceptional conditions. Furthermore, the corrosion effects can
influence the seismic behavior, leading to dangerous strain localizations
and variations of strength distribution and rotation capacity. This
problem is amplified if, due to the corrosion of the reinforcement,
longitudinal and/or transversal, the buckling of the steel bars takes place.
Main aim of the paper is the evaluation of the influence of the corrosion
on the compressive and buckling behavior of corroded steel reinforcement
bars. At the scope, a comprehensive experimental survey has been planned
and performed, for different values of steel bar length-to-diameter ratios
and different amount of corrosion. Furthermore, based on the obtained
outcomes, a simplified analytical model is developed for the definition of
the constitutive relationships of corroded bars under compression.

Analytical model; Buckling behavior; Experimental tests; Rebar corrosion

Imperatore, S., Rinaldi, Z., Experimental behavior and analytical
modeling of corroded steel rebars under compression. CONSTRUCTION
AND BUILDING MATERIALS Volume 226, ISSN 09500618.
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The fabrication of devices with accurately controlled properties almost
invariably takes advantage of feedback so that, based on real-time
measurements, process parameters can be automatically adjusted in order
to obtain the desired characteristics. Nevertheless, despite the outstanding
advantages of wet-chemistry methods (e.g., simplicity, low-cost, low-
temperature, and compatibility with almost any process and type of
substrate), the use of feedback in the solution growth of nanostructures is
almost unexplored. In fact, conventional techniques for the real-time in-
liquid characterization of nanostructures are extremely complex and can
introduce intricate artefacts. Here, by taking advantage of an electro-
mechanical resonator as a substrate, we on-line monitor, at the system
level, the nanostructure growth, thus enabling the feedback-assisted
tuning of low-cost electro-mechanical resonators by ZnO nanowires. This
approach allows for post-fabrication tuning of the resonant frequency with
high accuracy and high tuning range (e.g., about 1% in our experiments)
in a simple, fast, low power, and low-cost manner, without requiring
expensive facilities such as clean rooms or high-vacuum deposition
systems. Moreover, remarkably, we find that for a given desired resonant
frequency, the quality factor of the resonance can be separately adjusted
by modifying the nutrient solution, which can be a key advantage for
filters. The straightforward interfacing and packaging of the final
resonator stems from the large difference, about 5 orders of magnitude,
between the key structure dimensions, namely, the diameter of the ZnO
nanowires and the much larger (e.g., few millimeters) diameter of the
quartz. Our results can lead to the widespread application of nanowire-
tuned electro-mechanical oscillators and filters in electronics, sensors, and

material science.

Zn0O nanowires, ZnO nanodampers, ZnO nanowires on quartz
microbalances, nanowire-tuning, feedback solution-growth,
electromechanical resonators, oscillators, feedback-assisted, tuning of
electromechanical resonators
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This study focuses on the process of identity-building, wherein I aim to
provide theoretical tools, other than social-psychology (especially symbolic
interactionism), to help analyze the said process. Within the epistemic
framework of complexity theories, I demonstrate that historical sociology
provides sufficient background for understanding contemporary identity
phenomena from a macrosociological perspective. This enables the
assessment of how, in the current scenario, identity dynamics can affect
global phenomena and how the global social structure can affect identity-
building processes worldwide. The notion of ascribed identities is, thus,
crucial. In this study, I describe modernisation as a process where the
ascribed characteristics (gender, religion, ethnicity) progressively lose
their function of rigidly defining a person’s identity, on behalf of personal
achievements. Within this framework, I describe the current re-
strengthening of ascribed identities and assess, through this description,
which phase of the modernisation process is nowadays taking place.

Identity, Modernity, Post-modernity, Nation States.
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Deposit-Refund Systems (DRS) are one of the most effective methods to
collect one-way beverage packaging. Yet, the analysis of their operating
modes and related cost burdens for each actor are still evolving. This
study analyses the operating modes and the cost burdens of ten European
DRS’ using a number of building blocks shared among the different
systems. This approach facilitates their comparison and the development
of new models.

The building blocks are identified through content analysing some
relevant reports. The results show that the required building blocks are
the four actors in the process e namely the DRS operator, producers,
retailers, and customers e, the money-material flows among the actors
(operating mode), and the costs and revenues for each actor (cost burden).
Using this approach, the ten models in Europe are reduced to four DRS
archetypes. Each archetype has a different money-material flow and a
different cost burden for each actor. There are in total 18 costs and 9
revenues.

This study contributes to the systematic analysis of DRSO in terms of
their operating modes and related cost burdens for each actor. Using
building blocks to describe the DRSO facilitates the comparison of different
models and the analysis of their efficiency and effectiveness. Moreover, it
provides a tool to develop new, country-specific DRSO in those areas where
DRS’ do not exist.

Deposit-refund systems, Circular economy, Sustainability, Europe
Journal of Cleaner Production
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Ordre Nouveau is at once a political movement and a revolutionary
project among the most original within the groups of the so-called Non-
conformistes des années Trente, which enlivened the thriving intellectual
debate of the 1930s in France. Despite the diversity of their intellectual,
political and confessional backgrounds, the members of Ordre Nouveau
shared the rejection of any ideological or party commitment and a strong
revolutionary impetus, going hand-in-hand with a firm pragmatism,
though not lacking some utopian features. The purpose of this paper is to
analyse the political doctrine of Ordre Nouveau, placing it in its peculiar
historical context and stressing its philosophical principles. Starting from
some major themes such as the distrust of rationalism, the rejection of
capitalism, the criticism of parliamentary democracy and the
condemnation of nationalism and of totalitarian regimes, Ordre Nouveau
calls for a spiritual revolution, which should provide the foundations for a
new personalist and federalist European order.

Ordre Nouveau, Nation-State, Integral Federalism, Personalism,
European Federalism.
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In modern constitutional States, the terrorist threat has increasing made
apparent the tension between the need for security and the guarantee of
individual liberties. The threat has given rise to a ‘war without end’ to
what have been termed ‘times of crisis’ and to the emergence of ‘times of
stress’, during which the political community retains its identity and
unity, but is decisively destabilized. Juridically, preventive or even
repressive measures will have to be adopted, severely restricting the rights
of the individual, in order that the community as a whole can enjoy the
benefit of security. This issue is of some interest, since, if a state where to
place security at the centre of its functions and objectives, in a scenario
of ‘war without end’ it would be forced to adopt measures that would
increasingly impinge upon basic freedoms, for the sake of security. The
need for democratic States to defend themselves against terrorist attacks,
therefore, implies the adoption of repressive and primarily preventive
measures, both temporary and permanent, authorized by the system that
produces the sources of law and which, to a significant extent, impinge
upon the fundamental rights of the individual. The result is that, in facing
the difficult task of balancing security and freedom, governments and
parliaments, within their various legal systems, will be responsible for
choosing and deciding on the most useful tools for dealing with the
terrorist threat, while the courts will have the responsibility of making
sure that their actions comply with the basic principles written into their
Constitution.

State of emergency, National security, State of necessity, Terrorism,

Max Planck Encyclopedia of Comparative Constitutional Law, Oxford
University Press
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Resilience is receiving increasing scientific attention, albeit its notion is
still in progress and not univocal, especially when it comes to specific
sectors such as energy. Energy and resilience policy is detected as a
dominant strategy to achieve international development objectives
throughout long-term sustainability and wellbeing goals. Energy resilience
also crosses major energy policy issues — namely energy vulnerability,
security, poverty, and justice. Making use of the Web Of Science 2018
release, this work aims at contributing to a clarification of the concept of
energy resilience, proposing a taxonomy. The bibliometric outputs show a
sharp increase in scientific publications on the issue. The bibliometric
analysis suggests a taxonomy of energy resilience based on 7 approaches
or strategies. The results suggest an evolution of the conceptual
contributions, that enlarge resilience early use, merely applied to technical
and hard sciences. Resilience is today used in different disciplines,
including social sciences and sustainability studies, as part of a holistic

approach centered on sustainable development.

Energy resilience, taxonomy, bibliometrics, energy policy, sustainable
development
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The deaf and blind communities often struggle to communicate. In
scenarios such as academia, these communication challenges prevent these
communities from progressing within the wider intellectual communities,
as most digital content and tools used for disseminating information
remain inaccessible to them. Our work aims to revamp the learning
experience of deaf and blind students by granting them access to education
in their first language and through proper effective channels. Massive and
Open Online Courses (MOOCs) provide a new opportunity for education.
MOOCs are easily accessible; however, their availability tends to be non-
inclusive. The aim is for them to be viewed broadly, even though minority
groups, with needs for specific channels and languages, such as deaf and
blinds, are usually not considered. To maximize the potential of these
courses, an inclusive MOOC was developed, a broad pedagogical model
with technologies that enable deaf and blind people to access digital
educational content.

Educational content, inclusive MOOC, pedagogical model, assistive
technology, automatic translator
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The communication gap between deaf and non-deaf communities arises
due to the use of distinct mother languages. A deaf student, who used to
communicate in sign language, cannot read fluently materials written in
spoken language. This fact causes serious difficulties to deaf students since
most didactic materials in higher education are available exclusively in
spoken languages. In this paper, we propose a pedagogical model to deliver
educational materials in sign language aiming to provide deaf students the
same conditions to succeed as the others, i.e., didactical materials
available in one’s mother language. Our approach involves the integration
of automatic translation technology between spoken and sign language
pairs into MOOCs. As a proof of concept, we used this methodology to
design a course addressing digital literacy for schoolteachers. The
evaluation of the inclusive MOOC and its underlying model reveals its
potential, even though further improvements are required, especially
regarding evaluation and usability features. Keywords: educational
content; inclusive MOOC, pedagogical model; assistive technology;
automatic translator.
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Communicating in languages other than one’s mother language is a
demanding task. Even when mastering basic skills in a foreign language,
communication is challenging unless you are a frequent user. The
vocabulary and grammar rules tend naturally to be forgotten over time.
This is even more critical when distinct channels are used by one’s mother
language and a given foreign language; this is the current setting when
communication among deaf and non-deaf users is undergoing, even in the
same country. We expect that the use of technology may assist users in
such cases, notably through the Figure Out application. Figure Out is a
mobile application designed to translate text, automatically captured by
the mobile camera, to a given language. This application will allow
translation from and to any language, including sign languages. The aim
is to enable everyday users like, students, and all individuals to access
information in their first language or the one they choose. By simplifying
access to information, the application will improve accessibility, inclusion,
and communication, namely between the deaf and non-deaf communities.
With Figure Out it is possible to enhance the access of, students, tourists,
and the deaf population to education, culture, and international mobility

while reducing communication barriers.

Educational =~ Communication, Inclusive  Technology, Automatic
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Understanding the meaning of technical terms is essential when using
technical and scientific documentation, whether directed to education,
research, or labour. In education settings, there is a need to provide clear
definitions of terms, to use a glossary explaining the meaning of each
technical term when introducing a new topic, and to align terminology
and communication channels to the abilities of the target audience. It is
exactly at this last point that equity and inclusion issues originate. If we
provide definitions or explanations of new concepts using spoken
languages in writing, as we commonly do, we leave apart all those who
cannot fluently read them. Deaf people cannot read fluently. Sign
languages and spoken languages are distinct languages, each one on its
own. Sign and spoken languages in the same country use distinct channels,
different phonology and morphology, different grammar and arise from
different cultures. When we force deaf students to study via
written/spoken languages, we are placing them at a clear disadvantage
and seriously compromising equity. Inclusive education is about assuring
that all students have the conditions and the resources they need to
succeed; this does not happen when we force students to study using a
language they do not master. There is a need for a tool that can introduce
and explain to deaf students technical and scientific concepts from specific
areas of knowledge in sign language. TechWhiz is a glossary of scientific
and technic concepts, described in sign language, aiming to assist deaf
students in gaining access to education in their first language and enhance
their learning achievements.

Sign language, scientific glossary
HCI International 2022
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Recycling has grown to be extremely relevant for the maintenance of our
planet, but also for our well-being. Sustainability is a key issue in modern
societies, relying on intergenerational care and education to promote
recycling habits and social responsibility. Raising awareness towards
recycling and healthy environmental habits, and motivating people to
become more responsible about sustainability and the environment might
be achieved through a game, designed to be simple and intuitive and to
enhance the learning process. Eco Tetris is a game, designed to teach
about the importance of recycling. Based on the well-known Tetris game,
Eco Tetris builds upon this by adding card collecting mechanics and
integrating the game with the real world via geo-referencing, beacons, and
augmented reality experiences. The main goal of this game is to raise
awareness and make the players more conscious of their environmental
decisions and habits, while also being entertained. Our primary focus is
the older generation, for whom the game is kept simple, in terms of both
usability and design. Eco Tetris is a game whose main concern is to
transmit knowledge on how to recycle and its importance for our planet.
In this game, players are challenged to place the garbage in the right
recycling bin. The mechanic is virtually the same as when recycling. Our
goal is to imbue the player with recycling habits. The core gameplay loop
will have the player doing the sorting exercise — separating garbage in-
game, mentally associating it to its right colors. The bridge between the
in-game and real-world is achieved via geo-reference modules and beacons.
When visiting an eco-point, the player will have access to additional
content, like an augmented reality experience, that provides positive
reinforcement and knowledge about players’ actions and the environment
in general. We expect this game to promote ecological responsibility and
a major view of one’s role in the recycling process. The game is developed
towards the enhancement of decision-making, memory skills, awareness,

responsibility, and learning of its players.
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Promoting equal opportunities and social inclusion of disabled people is a
concern of modern society and a key issue in European Education. The
evolution of science and the emerging new technologies promote social
inclusion and might gear traditional learning environments with the
required features to assure disabled people face the same learning
opportunities as all. Our current work brings in R&D world-class results
in the field of Educational Serious Games, to help students to learn and
to assimilate subjects related to the Chemistry study field. Chemistry
subjects pose significant challenges to junior and high-school students.
Chemistry is a hard learning subject that students are usually reluctant
to learn through the traditional teaching/learning methods. Reading
Chemistry class books for long hours is not very effective; this drawback
is even more serious when it comes to students that do not master oral
languages or face other disabilities. In this paper we describe a developed
serious game meant to be educational and inclusive, to help high school
Chemistry students to learn and explore the Table of Periodic Elements
and the composition of molecules. The inclusive components of the game
address several disabilities, such as color blindness, hearing, and mobility
impairments. Adequate color themes, to enable color blind students, sign
language, to enable hearing-impaired students, sensorial devices to enable
mobility impaired students, will be provided to play the game without
any stigma. High-Level Requirements will be established. The game has
been required to be supported by a Serious Games architecture and
Inclusive Games Standards. To meet these needs, several requirements
must be met as part of the development such as Biometric Sensor;
Beacons;  Augmented  Reality;  Georeferencing;  Multiplatform;
Multiplayer; Closed source; DLC; and DDA.

Educational Serious Games, inclusive game, table of periodic elements,

Serious Games architecture, inclusive games standards
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The outbreak of the COVID-19 pandemic has had a wide range of negative
consequences for higher education students. We explored the
generalizability of the control-value theory of achievement emotions for e-
learning, focusing on their antecedents. We involved 17019 higher
education students from 13 countries, who completed an online survey
during the first wave of the pandemic. A structural equation model
revealed that proximal antecedents (e-learning self-efficacy, computer self-
efficacy) mediated the relation between environmental antecedents
(cognitive and motivational quality of the task) and positive and negative
achievement emotions, with some exceptions. The model was invariant
across country, area of study, and gender. The rates of achievement
emotions varied according to these same factors. Beyond their theoretical
relevance, these findings could be the basis for policy recommendations to
support stakeholders in coping with the challenges of e-learning and the

current and future sequelae of the pandemic.
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This case study aims to examine how should we design training courses,
while helping students acquiring skills in information and communication
technologies. The course framework focuses on blended learning, thus
creating a learning environment which is learner-centered, knowledge-
centered, assessment-centered, and community-centered. The analysis of
the data this study showed us that the design of the course appeared to
have a positive impact on student learning, as far as complex problem
solving and collaboration with peers and in their integration in companies.
Results demonstrate that the learning structure can help to improve
education for students in vocational education and training, while helping
students, with academic qualifications, in a distinct area from information
and communication technologies, to acquire tech skills, empowering them
in accessing a demanding labour market.
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This paper describes the creation of a product information management
module for retail businesses. The project arose due to the significant
growth of the retail area and its purpose is the creation of a backend
application in C# ASP.N et that allows the management of all
information products. The project was carried out following an Agile
methodology, with two-week sprints, starting with an analysis and
specification of the requirements. Then, the implementation was followed
by several rules, nomenclatures and standards such as Mappers,
Controllers, Data Transfer Objects and Repository, also following
principles of Onion Architecture with Domain-Driven Design. In the end,
it was possible to verify that the most critical requirements, such as period
management, product hierarchies, price lists, VAT (Value Added Tax),
groups, configuration files and the import and export of products, for the
correct functioning of the system were successfully completed, although
there were some limitations.

Agile, ASP.Net, A WS, C#, Information Management, MongoDB,
RabbitMQ, Retail
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This document, developed within the scope of the course unit
Project/Internship of the Degree in Informatics Engineering, aims to
describe the internship project developed in the company Armis Group,
more specifically, in the ITS (Intelligent Transport Systems) team,
dedicated to the development of solutions in the area of transport, namely,
management, planning and monitoring of road traffic. One of the products
developed by the ITS team - DRIVE - is one of the most widespread in
the national road network. The main goal of the project is the
technological update of one of the Drive product modules - the Schematic
Map -, since it doesn't respond technologically to the needs demanded by
the current market, as well as the extension of its functional requirements.
The solution obtained met all the functional requirements, from the
technological update of the module to the implementation of all the extra
functionalities that were not present in its old version. Furthermore, it
also allows a future extension of the development of the Schematic Map
module, without compromising the current project.

Armis Group, Intelligent Transport Systems, Web, Drive, Schematic Map,
Angular, ASP.NET MVC, Microsoft SQL Server, Three.js, C#, InkScape
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Abstract When put into practice in the real world, predictive maintenance presents
a set of challenges for fault detection and prognosis that are often
overlooked in studies validated with data from controlled experiments, or
numeric simulations. For this reason, this study aims to review the recent
advancements in mechanical fault diagnosis and fault prognosis in the
manufacturing industry using machine learning methods. For this
systematic review, we searched Web of Science, ACM Digital Library,
Science Direct, Wiley Online Library, and IEEE Xplore between January
2015 and October 2021. Full-length studies that employed machine
learning algorithms to perform mechanical fault detection or fault
prognosis in manufacturing equipment and presented empirical results
obtained from industrial case-studies were included, except for studies not
written in English or published in sources other than peer-reviewed
journals with JCR Impact Factor, conference proceedings and book
chapters/sections. Of 4549 records, 44 primary studies were selected. In
37 of those studies, fault diagnosis and prognosis were performed using
artificial neural networks (n = 12), decision tree methods (n = 11), hybrid
models (n = 8), or latent variable models (n = 6), with one of the studies
employing two different types of techniques independently. The remaining
studies employed a variety of machine learning techniques, ranging from
rule-based models to partition-based algorithms, and only two studies
approached the problem using online learning methods. The main
advantages of these algorithms include high performance, the ability to
uncover complex nonlinear relationships and computational efficiency,
while the most important limitation is the reduction in model performance
in the presence of concept drift. This review shows that, although the
number of studies performed in the manufacturing industry has been
increasing in recent years, additional research is necessary to address the
challenges presented by real-world scenarios.
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Abstract Individuals with hearing disabilities face numerous obstacles with regards
to the practice of tourism activities and the use of infrastructure and
services. Cultural settings are far from being inclusive for deaf tourists.
The lack of knowledge of sign language among the non-deaf population is
an obstacle. The ICHT — Inclusive Cultural Heritage Tourism project is
expected to bring R&D world-class results in the field of automatic sign
language translation to raise awareness to sign language and to motivate
touristic operators to learn the basis of sign language communication to
welcome and assist deaf tourists. Reducing barriers to the communication
between deaf tourists and local touristic operators is expected to develop

inclusive and innovative tools to promote accessibility and inclusion.

Keywords International Sign, Inclusive System, Automatic Bidirectional
Translation, Sign Language Staff Training
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NATURE (Serious Games for Natural Resource Management) is an
FErasmus+ project focused on building awareness, knowledge and skills on
responsible natural resource management through digital experimentation
in Higher Education. It is aimed to design and implement an experiential,
game-based methodological learning framework to enrich existing
pedagogical practices on environmental education. The NATURE solution
will allow students to engage with several scenario environments through
critical and entrepreneurial thinking interventions towards natural
resources management. The platform functionality will include:
formatting the scenario environment for the management of natural
resources, actions for introducing services that promote environmental
sustainability based on specific scenario objectives, visual feedback for
allowing students to understand their progress and the results of their
actions in the game and Services for educators for overlooking student
progress.
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Abstract Flexible demand management for residential load scheduling, which
considers constraints, such as load operating time window and order
between them, is a key aspect in demand response. This paper aims to
address constraints imposed on the operation schedule of appliances while
also participating in demand response events. An innovative crossover
method of genetic algorithms is proposed, implemented, and validated.
The proposed solution considers distributed generation, dynamic pricing,
and load shifting to minimize energy costs, reducing the electricity bill. A
case study using real household workload data is presented, where four
appliances are scheduled for five days, and three different scenarios are
explored. The implemented genetic algorithm achieved up to 15% in bill
reduction, in different scenarios, when compared to business as usual.

Keywords Demand response, Distributed generation, Flexibility, Genetic algorithm,
Load shifting
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In recent years the technological evolution of vehicles has happened at an
exponential pace and consequently every company must have the ability
to innovate in order to keep up and overcome the competition. It was in
the innovation process that the ICES application and more specifically
AmbientMusic emerged. The goal of this project is to improve a
microservice's performance by migrating the technology used to deploy
the microservice to a newer one, namely from PayaraMicro to Quarkus.
For this it is necessary to register the current state of the microservice,
namely its memory and CPU limit when running, the maximum number
of requests per second that the microservice can handle and the startup
time of the service. Then perform the migration making all the necessary
changes and as a final objective to register the data again and analyze the
performance of the microservice after the migration. The backend
microservice it's called AmbientMusic and its function is to provide
background music for some vehicle features such as the Intelligent
Personal Assistant by responding to words like “Hey BMW, I'm feeling
sleepy”.
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The problem arises in the turnover of employees in the company,
something that represents high costs for the corporation, in the investment
in the training of employees, as well as expenses in time and consequences
in the dynamics of work in teams, due to the constant change of employees
within teams, something that causes instability among employees. By
analyzing data quality, doing a thorough profiling of the data, and also
applying predictive models of Machine Learning algorithms, namely
AdaBoost, Decision Tree and Support Vector Machine, the solution
(developed in python) allows a better understanding of the reasons behind
employee turnover and predicts which employees might leave the
company soon, so that the human resources departments can prevent that
from happening. The results were accurate for AdaBoost - which revealed
an accuracy of 98% - and Decision Tree - which revealed an accuracy of
99% - were appropriate for predicting employee turnover, showing a high
precision in the predictions, unlike Support Vector Machine which even
though revealed an accuracy of 96%, revealed an Area Under the Curve
of 0.50, which means this algorithm was not suitable for this data. This
project was a contribution for the HR Predictive Analytics area, which
allows companies to prevent employee turnover with contractual or moral
incentives.)
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The current energy strategy of the European Union puts the end-user as
a key participant in electricity markets. The creation of energy
communities has been encouraged by the European Union to increase the
penetration of renewable energy and reduce the overall cost of the energy
chain. Energy communities are mostly composed of prosumers, which may
be households with small-size energy production equipment such as
rooftop photovoltaic panels. The local electricity market is an emerging
concept that enables the active participation of end-user in the electricity
markets and is especially interesting when energy communities are in
place. This paper proposes an optimization model to schedule peer-to-peer
transactions via local electricity market, grid transactions in retail market,
and battery management considering the photovoltaic production of
households. Prosumers have the possibility of transacting energy with the
retailer or with other consumers in their community. The problem is
modeled using mixed-integer linear programming, containing binary and
continuous variables. Four scenarios are studied, and the impact of
battery storage systems and peer-to-peer transactions is analyzed. The
proposed model execution time according to the number of prosumers
involved (3, 5, 10, 15, or 20) in the optimization is analyzed. The results
suggest that using a battery storage system in the energy community can
lead to energy savings of 11-13%. Besides, combining the use of peer-to-
peer transactions and energy storage systems can potentially provide
energy savings of up to 25% in the overall costs of the community
members.
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Sustainable education has many facets involving not only the conservation
of our natural ecosystem, biodiversity and the development of a
sustainable society but also promoting equity and ensuring life-long
learning opportunities for all regardless of any handicaps or adverse
circumstances. UNESCO, through its Sustainable Development Goals,
and the European Commission through several programmes, push the
society and the universities to promote Quality Education as a core asset
in the digital era. ATHENA is a European University aimed at nurturing
the development of all-inclusive green digitalization of societies. The
educational model of ATHENA is based on several initiatives and novel
pedagogies to advance green education and inclusion at the European
Higher Education Area. At this paper we describe the general architecture
of ATHENA focusing on concrete activities directly linked to sustainable
education such as competence clusters, an embedded mobility culture and
assistive technology. ATHENA will set all these in place in order to
become by 2023 a renowned brand in higher education, a unified, yet
distributed, campus underpinning a global value-chain for education and
research services.
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Abstract Sustainable education has many facets involving not only the conservation
of our natural ecosystem and the development of a sustainable society but
also promoting equity and ensuring lifelong learning opportunities for all
regardless of any handicaps or circumstances. UNESCO, through its
Sustainable Development Goals, and the European Commission through
several programmes, push the society and the universities to promote
Quality Education as a core asset of modern societies in the digital era.
ATHENA is a European University, a federation of seven higher education
institutions, aimed to nurture the development of all-inclusive
digitalization of societies. The educational model of ATHENA is based on
several initiatives and novel pedagogies to advance green education and
inclusion at the European Higher Education Area. At this paper we
describe the general architecture of ATHENA focusing on concrete
activities directly linked to sustainable education such as blended
mobility, competence clusters, remote labs and assistive technology.
ATHENA will set all these in place during the coming three years starting
in October 2020. By 2023 ATHENA will be a renowned brand in higher
education, a unified, yet distributed, campus offering sustainable equitable
education and research to its stakeholders.

Keywords Blended mobility, remote labs, assistive technology, sign language
interface
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This survey paper discusses opportunities and threats of using artificial
intelligence (AI) technology in the manufacturing sector with
consideration for offensive and defensive uses of such technology. It starts
with an introduction of Industry 4.0 concept and an understanding of Al
use in this context. Then provides elements of security principles and
detection techniques applied to operational technology (OT) which forms
the main attack surface of manufacturing systems. As some intrusion
detection systems (IDS) already involve some Al-based techniques, we
focus on existing machine-learning and data-mining based techniques in
use for intrusion detection. This article presents the major strengths and
weaknesses of the main techniques in use. We also discuss an assessment
of their relevance for application to OT, from the manufacturer point of
view. Another part of the paper introduces the essential drivers and
principles of Industry 4.0, providing insights on the advent of Al in
manufacturing systems as well as an understanding of the new set of
challenges it implies. Al-based techniques for production monitoring,
optimisation and control are proposed with insights on several application
cases. The related technical, operational and security challenges are
discussed and an understanding of the impact of such transition on current
security practices is then provided in more details. The final part of the
report further develops a vision of security challenges for Industry 4.0. It
addresses aspects of orchestration of distributed detection techniques,
introduces an approach to adversarial/robust AI development and

concludes with human—machine behaviour monitoring requirements.
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Nowadays where Covid-19 threatens human lives, it is essential to adapt
to this situation and try to continue our lives even though some activities
are almost inevitable. Education system is one of the most affected daily
activities. New technological means had to be adopted to overcome the
distance and to continue education process. Although these new adopted
means brought new perspectives, also many problems were raised. Deaf or
hard hearing students faced more difficulties than in ordinary situations.
Deaf students in order to communicate are either using lip reading and
must see their interlocutor’s whole body. In the not likely scenario that
the schools are open, teachers and students must wear a face mask, while
in distance learning only a small window of the participants is visible and
most probably only their faces. Thus, communication at the era of Covid-
19 for deaf and hard hearing students is almost inevitable. This paper
makes a presentation of the special education system of deaf people in
Greece, addresses the difficulties these students face and presents a novel
educational tool that with the proper use should help them overcome this
difficult situation.
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This paper presents three ensemble learning models for short term load
forecasting. Machine learning has evolved quickly in recent years, leading
to novel and advanced models that are improving the forecasting results
in multiple fields. However, in highly dynamic fields such as power and
energy systems, dealing with the fast acquisition of large amounts of data
from multiple data sources and taking advantage from the correlation
between the multiple available variables is a challenging task, for which
current models are not prepared. Ensemble learning is bringing promising
results in this sense, as, by combining the results and use of multiple
learners, is able to find new ways for current learning models to be used
and optimized. In this paper three ensemble learning models are developed
and the respective results compared: gradient boosted regression trees,
random forests and an adaptation of Adaboost. Results for electricity
consumption forecasting in hour-ahead are presented using a case-study
based on real data from an office building. Results show that the adapted
Adaboost model outperforms the reference models for hour-ahead load
forecasting.
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HERA is an Erasmus+ project aimed at the development of soft skills in
higher education engineering and economics students through
collaborative serious games. It proposes a digital learning game platform
whose goal is to expose students to complex challenges, the solution to
which requires integration of knowledge from diverse fields in a manner
that simulates how engineering and economics professionals work and
collaborate in the real world. The platform shows the typical landscape of
a virtual city game, like SimCity, where it is possible to perform different
actions to develop a city in an appropriate and suitable way. Available
scenarios involve problems related to sustainable mobility, smart parking
solutions, circular economy related to recycling, flood management, e-
commerce development, Olympic Games management and even COVID.
Gamifying the problem-solving process will promote active student
engagement in learning through a sense of mission, a sense of affiliation,
healthy competition, rewards, and social recognition by peers among other
mechanisms.
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We are living a change of paradigm regarding decision-making. On the
one hand, there is a growing need to make decisions in group at both
professional and personal levels, on the other hand, it is increasingly
difficult for decision-makers to meet at the same place and at the same
time. The Web-based Group Decision Support Systems intend to
overcome this limitation, allowing decision-makers to contribute to the
decision process anytime and anywhere. However, they have been defined
inadequately which has been compromising its success. This work
discusses the current Group Decision Support Systems limitations in terms
of challenges and possible impediments for their acceptance by the
organizations and propose a conceptual definition of a Web-based Group
Decision Support System that intends to overcome the existing limitations
and help them to affirm as a reliable and useful tool. In addition, some
crucial topics are addressed, such as communication and perception, that
are essential and sometimes forgotten in the support of dispersed decision-
makers. We concluded that there are still some limitations, mostly in
terms of models and applications, that prevent the design of higher quality

systems.

Web-based Group Decision Support Systems, Dispersed Group Decision-
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The increased use of educational games as educational tools in classes is
mainly explained by the motivational power that is attributed to games.
In general, and by the need to change methodologies for emergency
education. This article investigates the role of different motivational forms
in educational games and the influence of the game context in teaching in
motivating students to engage in the game. Based on self-determination
theory and a mixed-method case study approach, seven educational games
were studied in a graduate-level engineering course in two consecutive
years. The authors reveal through the research that different motivational
forms can coexist when students play games and that the interaction
between the attractiveness of the game, learning and its operability can
explain the emergence of motivational forms leading to the academic
success of the subject in question.

Educational game, motivational effect, self-determination theory, mixed
approach method
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Being able to understand, express, and communicate emotions is widely
recognized as a fundamental competence. For the younger generation
entering the professional market, this is particularly relevant as, in this
context, emotions are managed and communicated in ways (and channels)
that are different from what they are used to and that can easily lead to
misunderstandings. Therefore, it is important to analyze how young
people deal with, understand, and interpret emotions, particularly in the
context of a professional career where the ability to dialogue with different
people and how to get around problems in a healthy and resilient way is
essential. This analysis will allow one to design and create tools that allow
the younger generation to improve their emotional intelligence and
competence. This article introduces the League of Emotions Learners
(LoEL) project, an innovative initiative that, through a game app,
develops the emotional competence and intelligence of young people. The
article then presents the results obtained in the initial validation that led
to the positive understanding of its impact.

Emotions, emotional intelligence, serious games, apps
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During this critical period the humankind faces, one of the most affected
daily activities is the education. Teachers and students of all education
levels had to adopt new technological means to overcome the distance and
to continue their education. Above and beyond the new prospects that
this situation arises, also many problems were raised. For example, the
special care education e.g., deaf or hard hearing students, face more
difficulties than in ordinary situations. These students either read the lips
or have to see their interlocutor’s whole body, in order to understand what
he/she is saying but this nowadays is almost inevitable. In the unlikely
scenario that their school is open, all classroom participants including
teacher must wear a face mask, while in distance learning they can see
only a small window of their teacher and most likely only his/her face.
This paper presents the ways of communication of deaf and hard hearing
people and proposes a novel educational tool that with the proper use
should help them overcome this difficult situation.

Deaf students, distance learning, sign language, educational tool
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Higher Education engineering students need to be prepared to address
sustainable solutions to the complex problems faced in this century. They
should become proficient problem solvers, able to work in
multidisciplinary teams, ready to adapt to new technologies, and able to
acquire new knowledge and skills when needed. Usually known as soft
skills, these competences play a key role in Engineering and have been
taught in the last two decades, to a greater or lesser extent, using different
methodologies and tools. This study reviews the promotion and teaching
of soft skills in Higher Education across 5 European countries: Greece,
Estonia, Denmark, Portugal and Spain. It provides an overview of best
practices on these countries, focusing also on technological solutions to
actually enable the development of soft skills. The purpose of this research
is to shed some light about how soft skills are being taught presently and
the difficulties involved in that process.

Higher engineering education, soft skills, best practices, employability
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This research article aims to present the results of the case study on
knowledge management at the e-Learning and Innovation Unit of the
Polytechnic of Porto (EIPP). Knowledge management is a complex and
multidisciplinary concept supported by technologies and processes, whose
objective is to promote the creation, sharing and application of
organizational knowledge. To be able to have an efficient management,
knowledge management models are created adapted to organizations that
apply practical measures that, when put into practice, enhance knowledge.
It appears that the evolution in the improvement of organizational
knowledge management processes is not necessarily a complex and time-
consuming process, sometimes it is possible to achieve high levels of
effectiveness with the implementation of small procedures supported by
communication technologies and network collaboration.

Knowledge management, Case Study, EIPP
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In this paper we present a model for designing professional courses in a
blended learning context as a tool to help the interaction between
students, teachers and learning resources. This model aims to promote
new concepts, new approaches and new strategies that have been changing
the paradigm of teaching and learning. To develop a course based on these
objectives, a systematic process, driven by a series of well-defined phases
and activities, is required to help us to effectively develop high-quality
applications. The research presented here focuses on an improved design
model in a blended learning context and consists of four main phases:
requirements definition, planning, design of learning activities,
implementation, and evaluation. The whole process begins with an
analysis of the students and the characteristics of the environment.
Content analysis is conducted to explore the structure of the course. The
identification of learning events, learning units, and instructional methods
are included in the design of learning activities. As evaluation is a critical
factor, this model incorporates a questionnaire, whose purpose is to ensure
a well-designed blended learning course. This questionnaire tries to answer
the key points that determine the structure of the course and to check the
satisfaction of the learners with the context taught. One of the main
contributions of this research is allowing the requalification of
professionals who meet the needs of professional staff in Information and
communications technology (ICT).

Blended Learning, Collaborative Tools, Distance Education, Online
Learning
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Modern economy requires engineers to excel in collaborative and
communication skills at an international setting. However, these
competences are not usually addressed in engineering curricula. In the
Blended Academic International Mobility course, Blended-AIM, students
develop their capstone project as members of an international and
multidisciplinary team while working at their home institutions. Team
members are geographically spread to assure heterogeneous teams and to
promote international cooperation. This paradigm, although very suited
for engineering degrees, can be adapted and applied in any
project/internship course unit. The results from the first 10 editions of the
course that ran between 2009/10 and 2018/19 support our initial
hypothesis that Blended-AIM significantly promotes students’ soft skills
without requiring costly and time consuming changes to prior degree
curricula. It has the additional benefit of tearing down most of the barriers
to international mobility in a sustainable way. In 2019/20 we are running
the 11th, edition of the course and planning to transfer this innovative

educational paradigm to new partners outside EU borders.

Blended mobility, green education, soft skills, equity, employability,
internationalization of education
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Universities are pressed to update their educational processes in face of
the changing students’ needs, the companies and industries requirements
and the surrounding society evolving context. Never has this challenge
been so dramatic and so immediate as it is now, in this COVID-19
pandemic! Much of the burden to adapt the teaching processes and the
learning methodologies has fallen onto teachers that were required to
improve their pedagogical and technical competences to be able to handle
the present societal needs. Teachers must now be able to blend online
activities with face-to-face teaching and to reuse existing open contents
into their teaching practices to adapt efficiently to this new reality. This
paper analyses and discusses the needs of teachers in such contexts,
namely when Massive Open Online Courses (MOOCs) are blended with
other forms of learning. This study was conceived and designed before the
current pandemic, but it has been rendered even more relevant by this
situation.

MOOCs, Open Education, Higher Education, Curriculum Design,
Engineering
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Massive Open Online Courses (MOOCs) paved the way for new
instructional methods by and for academic early adopters, who shifted
their traditional teaching in ways believed to improve the students
experience and to provide more interactive learning opportunities. To
analyze this impact in the education system, at different levels, we
investigated the desired competencies of the academics who create,
develop or integrate MOOCs in traditional higher education. For this
purpose, a self-assessment tool for educators was created and this paper
presents its pedagogical and technical design, its development and the
main results from the first pilot evaluation with teachers from universities
in different European countries.

MOOC, eLearning, Curricula modernization, Teacher competences, Self-
assessment
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The gap between male and female participation in computer science
education and careers is a worldwide issue that must be addressed by
introducing early methodological learning interventions that make
computer science attractive to all, that is by answering the following
issues: a) misperception among educators, learners, parents, and
youngsters on the suitability of computer science careers to girls and b) a
wrong assumption of an insufficient preparedness to do it successfully.
This article presents a European initiative - CODING4GIRLS - that
proposes to teach coding through a game design and development process
based on a design thinking methodological approach that is linked to
creativity and human-centered solutions. In this methodology, students
address increasingly complex real-life challenges by designing and
developing awareness raising serious games for which they need to learn

specific coding concepts.
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This work aims to analyze the social vulnerability of students in the
disciplines taught in distance education in the context of the COVID-19
pandemic. This is a theoretical study, reflective analysis on the various
issues of social vulnerability, focusing on how students experience distance
learning within the social isolation obligation context. The following
points are based on literature review with discussion: Distance learning as
a realistic response on the fight against social isolation and social
vulnerability, on higher education students, while aiming to avoid losing
any semester topics. As a result, it is important to highlight the student's
requirements in terms of preparation with information and communication
technologies and, especially, those in a situation of social vulnerability
who do not have all the necessary resources to access contents taught in
this teaching modality, at a distance. There must be a perception of
diversity, accessibility, and the principles of inclusion so that the demands
of students in situations of social vulnerability can be met in an equitable
way.

Distance Education, Educational Technology, Social Equity, Educational
Equity, Distance Learning, Coronavirus, COVID-19, Pandemic
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Competition is a basic element of our society. It drives us to rise above
previously perceived limitations, increases our engagement and makes the
world more interesting. Competition rewards our existing skills and
prompts us to identify and improve our weaker skills. In games, player
engagement is achieved, at least in part, by providing him/her with
competition at the right amount of difficulty. Achieving and maintaining
this exact level of challenge is one of the most difficult tasks for a game
designer. The use of Dynamic Difficulty Adjustment techniques allows the
game to dynamically adjust the challenge according to player
performance, therefore keeping him/her always on edge, immersed and
fully active. New information can then be more easily acquired, which is
especially important in Serious Games. This paper describes how DDA
techniques were used to create two strategic, goal-oriented computer-
controlled (CC) players in order to deliver a higher level of
competitiveness for the user in Transform@, a Serious Game aimed at
developing entrepreneurship skills. As a result, the strength of the
computer controlled player increased by more than 100%. By developing
a good strategy for the AI and using DDA the game includes now a
powerful opponent which has increased the engagement level of the player.

Serious games, artificial intelligence, dynamic difficulty adjustment, flow
zone, entrepreneurship
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This paper presents a comprehensive analysis on the latest advances in
transactive energy systems. The main contribution of this work is centered
on the definition of transactive energy concepts and how such systems can
be implemented in the smart grid paradigm. The analyzed works have
been categorized into three lines of research: (i) transactive network
management; (ii) transactive control; and (iii) peer-to-peer markets. It has
been found that most of the current approaches for transactive energy are
available as a model, lacking the real implementation to have a complete
validation. For that purpose, both scientific and practical aspects of
transactive energy should be studied in parallel, implementing adequate

simulation platforms and tools to scrutiny the results.

Transactive energy, P2P energy trading, Transactive control, Microgrids,
Aggregators
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A dominating (respectively, total dominating) set S of a digraph is a set
of vertices in D such that the union of the closed (respectively, open) out-
neighborhoods of vertices in S equals the vertex set of D. The minimum
size of a dominating (respectively, total dominating) set of D is the
domination (respectively, total domination) number of D, denoted
v (D)(respectively, y; (D)). The maximum number of pairwise disjoint
closed (respectively, open) in-neighborhoods of D is denoted by p (D)
(respectively, p® (D)). We prove that in digraphs whose underlying graphs
have girth at least 7, the closed (respectively, open) in-neighborhoods
enjoy the Helly property, and use these two results to prove that in any
ditree T (i.e., a digraph whose underlying graph is a tree), y.(T) = p°(T)
and y(T) = p(T). By using the former equality we then prove that
¥e(G X T) = y:(G) v¢(T), where G is any digraph and T is any ditree, each
without a source vertex, and G X T is their direct product. From the
equality y(T) = p(T) we derive the bound y(GOT) = y(G) y(T), where G
is an arbitrary digraph, T an arbitrary ditree and GOT is their Cartesian
product. In general digraphs this Vizing-type bound fails, yet we prove
that for any digraphs G and H, where y(G) = y(H), we have y(GOH) =
%V(G) (y(H) + 1). This inequality is sharp as demonstrated by an infinite
family of examples. Ditrees T and digraphs H enjoying y(ToOH) =
y(T)y(H) are also investigated.

Cartesian product, digraph, direct product, domination, packing
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Smart electronic materials ‘nanographene’ stated, its significant
authentication has undergone massive improvements and has emerged as
a ‘material of the century’ in materialize fields of ‘Chemical Biology’ and
‘Materials Chemistry’. ‘Graphene’ as a wonder material has been proposed
to possess a high surface area (~2600m?g™?), high portability of charge
carriers and excellent mechanical qualities. Moreover, the long-extend m-
conjugation of graphene is an essential photocatalytic property enabling
wide ranging biosensor activities. Herein, critical review article reflects
well known yet a brand-new novel material ‘nanographene’ and its
versatile integrations, utilized for substantial enrichment of desired
properties. Target cost-effectiveness, plasticity, and environment-
friendliness of melt mixing/compounding fabrication strategy employed to
utilize in-vivo, in-vitro, and in- situ, pharmaceutical, nano-imaging
protocols. Owing to nanographene’s wide range expansion, summarized
latest breakthroughs in Materials Science as well as Biomedical
utilizations including cancer nanotechnology, drug delivery, tissue
manufacturing, scaffold, photo-thermal therapy, antimicrobial activities,
made up of exploring the significant opportunities and key challenges in
this novel emerging field.

graphene, nanotechnology, nano-imaging, in vivo, biosensors
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As the need for non-renewable sources such as fossil fuels has increased
during the last few decades, the search for sustainable and renewable
alternative sources has gained growing interest. Enzymatic hydrolysis in
bioethanol production presents an important step, where sugars that are
fermented are obtained in the final fermentation process. In the process of
enzymatic hydrolysis, more and more new effective enzymes are being
researched to ensure a more cost-effective process. There are many
different enzyme strategies implemented in hydrolysis protocols, where
different lignocellulosic biomass, such as wood feedstocks, different
agricultural wastes, and marine algae are being used as substrates for an
efficient bioethanol production. This review investigates the very recent
enzymatic hydrolysis pathways in bioethanol production from
lignocellulosic biomass.

enzymatic hydrolysis, bioethanol production, biofuels, lignocellulosic

biomass, agricultural waste, wood feedstock, marine algae
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When bronze or artificially patinated bronze is exposed to an outdoor
environment that contains aggressive ions such as sulphates, nitrates, and
carbonates, the surface of the bronze changes its appearance due to the
formation of corrosion products on the surface. Research is being
conducted on versatile protective measures that can be used to protect
the surface from these changes. A recently synthesised fluoropolymer-
based coating with mercaptopropyl groups, i.e. a 3-component
fluoropolymer coating FA-MS-SH (silane-modified poly
methylmethacrylate (MS) with added mercaptopropyltrimethoxy silane
(SH) and a fluoroacrylate (FA)) was explored in detail in this work where
its protective mechanism on sulphide patinated bronze was investigated.
Electrochemical tests were conducted on the sulphide patinated bronze
with and without the 3-component coating FA-MS-SH. Furthermore, FA,
MS and SH alone and various combinations and concentrations of FA-MS
were studied in order to determine the protective effect and properties of
each component. Colour change and contact angle measurements were
also defined. FIB-SEM measurements and GCIB-XPS depth profiles were
carried out to study surface bonding with the sulphide patina in detail.

A mechanism for the protection of sulphide patinated bronze was
presented through the use of a multi-analytical tool approach. It was
shown that FA physisorbed on the patinated surface, while MS and blends
of the components chemisorbed on the layer of sulphide patinated bronze,
also resulting in the surface being efficiently protected from corrosion

processes.

bronze, sulphide patina, corrosion, protection, electrochemistry, FIB-
SEM, XPS
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Novel three-dimensional (3D) axisymmetric chiral structures with
negative and zero Poisson's ratios are presented based on the existing 3D
conventional chiral unit cell. The conventional tetra-chiral unit cell is
mapped to the axisymmetric space to form the new 3D axisymmetric
chiral structure. Two different structure designs are characterised
depending on the period delay of the sine curve representing the horizontal
struts of the structure. The structures are fabricated using additive
manufacturing technology and experimentally tested under compression
loading conditions. The digital image correlation methodology is used to
determine the Poisson's ratio dependence on the axial strain. The
computational model of axisymmetric chiral structures is developed and
validated using the experimental data. The computational model is then
used to evaluate the new virtual axisymmetric chiral structures with
graded cell structures. The newly developed axisymmetric structures show
enhanced mechanical properties when compared to the existing 3D chiral
structures.

auxetic cellular structures, axisymmetry, chiral unit cell, experimental
testing, computational simulations, mechanical properties, Poisson's ratio
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The focus of the article is on the design of environmentally-friendly
nanocarriers for improved controlled pesticide release, which have low
environmental toxicity and nitrogen elemental composition as the most
important components of fertilisers. In this study, a novel delivery system
was developed for post-loading a biopesticide to mesoporous silica
nanoparticles (MeSiNPs) functionalised with N-rich derived polymer.
Initially, MeSiNPs were synthesised by the template-assisted method,
which yielded MeSiNPs in the nm range, together with highly ordered
mesoporous channels with a pore size of 2.9 nm. Subsequently, the water-
soluble branched polyethyleneimine (bPEI) was derived systematically
with epoxy organosilicate, and functionalised on MeSiNPs to create a
source of N-nutrients. The carefully designed novel nano-carrier was
analysed by several physicochemical and structural analyses, which
confirmed the successful attachment of the derived bPEI to MeSiNPs.
Further, the novel nano-synthesised system was used as a delivery for the
model biopesticide citridiol. The loading efficiency of citridiol in/on
MeSiNPs@bPEI was 19%, while the loading capacity of citridiol was
proven to be 5 mg Dbiopesticide/1 mg MeSiNPs@bPEI. The
MeSiNPs@bPEI with loaded citridiol was investigated for kinetic release.
The system showed a fast initial release behaviour in the first 300 min,
which was continued by slow release behaviour and started to reach
equilibrium after 10 days. It has been shown that the MeSiNPs@QbPEI
showed an excellent potential for use in agrochemical applications, not
only as a nanocarrier for controlled and slow pesticide release, but may
also act as a soil improver by providing Si and N as key nutrient sources.

mesoporous silica nanoparticles, derived branched polyethyleneimine,

pesticide nanocarriers, soil improver, citridiol
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Abstract This paper reports on nano-strain resolution fiber-optic Fabry-Perot
sensors produced by an improved selective etching method. The presented
sensors exhibit high spectral sensitivity, low intrinsic temperature
response, small size and mounting comparable to conventional Fiber
Bragg gratings. Furthermore, the proposed sensors can be read-out by a
combination of cost-efficient and widely available VIS/NIR spectrometers
and LEDs used in lighting/automotive applications. A strain resolution of
1 ne was demonstrated when using a high-end FBG signal interrogator,
while the application of a cost-efficient VIS spectrometer still yielded a
strain resolution of about 20-70 ne. When applying suitable temperature
compensation, absolute measurements with the nano-strain range are also

plausible.
Publication Optics Express, Volume 30, Issue 23, pp. 41999-42014
Date 2022
DOI https://doi.org/10.1364/OE.475723
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With the rising share of electric vehicles used in the service industry, the
optimization of their specific constraints is gaining importance. Lowering
energy consumption, time of charging and the strain on the electric grid
are just some of the issues that must be tackled, to ensure a cleaner and
more efficient industry. This paper presents a Two-Layer Genetic
Algorithm (TLGA) for solving the capacitated Multi-Depot Vehicle
Routing Problem with Time Windows (MDVRPTW) and Electric
Vehicles (EV) with partial nonlinear recharging times (NL) — E-
MDVRPTW-NL. Here, the optimization goal is to minimize driving times,
number of stops at electric charging stations and time of recharging while
taking the nonlinear recharging times into account. This routing problem
closes the gap between electric vehicle routing problem research on the
one hand and its applications to several problems with numerous real-
world constraints of electric vehicles on the other. Next to the definition
and the formulation of the E-MDVRPTW-NL, this paper presents the
evolutionary method for solving this problem using the Genetic Algorithm
(GA), where a novel two-layer genotype with multiple crossover operators
is considered. This allows the GA to not only solve the order of the routes
but also the visits to electric charging stations and the electric battery
recharging times. Various settings of the proposed method are presented,
tested and compared to competing meta-heuristics using well-known
benchmarks with the addition of charging stations.

vehicle routing problem, electric vehicles, battery charging optimization,
nonlinear charging function, genetic algorithm

Expert Systems with Applications, Volume 164, 114039
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As with any other database solution, graph databases also need to be able
to implement business rules related to a given application domain. At the
moment, aside from integrity constraints, there is a limited number of
mechanisms for business rules implementation in Graph Database
Management Systems (GDBMSs). The underlying property graph data
model does not include any formal notation on how to represent different
constraints. Specifically, this paper discusses the problem of representing
cardinality constraints in graph databases. We introduce the novel
concept of k-vertex cardinality constraints, which enable us to specify the
minimum and maximum number of edges between a vertex and a
subgraph. We also propose an approach, which includes the representation
of cardinality constraints through the property graph data model, and
demonstrate its implementation through a series of stored procedures
in Neo4j GDBMS. The proposed approach is then evaluated by
performing experiments on synthetic and real datasets to test the influence
of checking cardinality constraints on query execution times (QETs) when
adding new edges. Additionally, a comparison is performed on synthetic
datasets with varying outgoing vertex degrees in order to gain an insight
into how increasing the vertex degree affects QETs. In general, the results
obtained for each test scenario show that the implemented A-vertex
cardinality constraints model does not significantly affect QETs. Also, the
results indicate that the model is dependent on the order of the
underlying k-vertex cardinality constraints and outgoing vertex degree in
the dataset.

k-vertex cardinality constraints, graph databases, property graph data
model, procedures, business rules, graph schema

Future Generation Computer Systems, Volume 115, 459-474
February 2021
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Modeling compliance with COVID-19 prevention guidelines: The critical role of

trust in science
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Abstract The coronavirus pandemic is one of the biggest health crises of our time.
In response to this global problem, various institutions around the world
had soon issued evidence-based prevention guidelines. However, these
guidelines, which were designed to slow the spread of COVID-19 and
contribute to public well-being, are (deliberately) disregarded by some
individuals. In the present study, we aimed to develop and test a
multivariate model that could help us identify individual characteristics
that make a person more/less likely to comply with COVID-19 prevention
guidelines. A total of 525 attentive participants completed the online
survey. The results of structural equation modeling (SEM) show that
COVID-19 risk perception and trust in science both independently predict
compliance with COVID-19 prevention guidelines, while the remaining
variables in the model (political conservatism, religious orthodoxy,
conspiracy ideation and intellectual curiosity) do so via the mediating role
of trust in science. The described model exhibited an acceptable fit
(x3(1611) = 2485.84, p < .001, CFI = .91, RMSEA = .032, SRMR =
.055). These findings thus provide empirical support for the proposed
multivariate model and underline the importance of trust in science in
explaining the different levels of compliance with COVID-19 prevention
guidelines.

Keywords COVID-19, COVID-19 prevention guidelines, compliance, adherence,
predictors, trust in science

Publication Psychology, health & medicine, Volume 26, Issue 1, pp. 1-12
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The stay-at-home restrictions to control the spread of COVID-19 led to
unparalleled sudden change in daily life, but it is unclear how they affected
urban crime globally. We collected data on daily counts of crime in 27
cities across 23 countries in the Americas, Europe, the Middle East and
Asia. We conducted interrupted time series analyses to assess the impact
of stay-at-home restrictions on different types of crime in each city. Our
findings show that the stay-at-home policies were associated with a
considerable drop in urban crime, but with substantial variation across
cities and types of crime. Meta-regression results showed that more
stringent restrictions over movement in public space were predictive of
larger declines in crime.

Nature Human Behaviour, Volume 5, Issue 7, pp. 868-877
July 2021
10.1038/s41562-021-01139-2
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In relation to the admissibility of evidence obtained using projective
personality tests arose in F v. Bevdndorldsi és Allampolgdrsigi Hivatam
(2018). The Court of Justice of the European Union has held that an
expert’s report can only be accepted if it is based on the international
scientific community’s standards, but has refrained from stipulating what
these standards are. It appears timely for European psychologists to decide
what standards should be applied to determine whether or not a test is
appropriate for psycholegal use. We propose standards and then apply
them to the Rorschach because it was used in this case and is an exemplar
of projective tests. We conclude that the Rorschach does not meet the
proposed standards and that psychologists should abstain from using it in
legal proceedings even in the absence of a clear judicial prohibition.

psychology, law, forensic assessment, courts, professional standards,
ethics, evidential value, acceptability, projective test, Rorschach
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Abstract This article addresses a topic that has rarely been addressed in the
available scientific literature, according to our knowledge. It
comprehensively defines citizens’ trust in the services, identifies the factors
influencing this type of trust, and proposes a model for establishing and
maintaining holistic trust. The research described in the article is based
on the analysed publicly available literature in the field of trust (in general
and specific types of trust) and intelligence services, while offering its
definition of trust (in general) and holistic trust.
Keywords trust, intelligence service, model
Publication Security Journal, 35, pp. 226-247
Date 2022

DOI 10.1057/s41284-020-00275-x



206 Annotated bibliography - University of Maribor

Building the ethnopdle: Eliciting and sharing ethnobotanical knowledge in tourism

development
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Abstract With rising tourism interest in cultural heritage, destination management
organisations, museums and other cultural institutions are seeking
methods of unlocking the intangible cultural heritage of local residents
and sharing that before it is lost. This is specific knowledge of the uses
and practices of disappearing urban space, of plants and foodstuffs, of
clothing and of work practices that were more in-tune with local,
sustainable production. With the emergence of post-humanism, based on
Deleuze’s reading of Spinoza’s ethics, this contribution outlines new
methodologies in building the ethnopole, and proposes a model for
transmission that explores narrative knowing through literary travel
writing for a new public.

Keywords tourism, travel writing, ethnobotany, development, ethnopole
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The increasing popularity of pilgrimage at the Camino de Santiago is one
of the most interesting developments in terms of religion and spirituality
in the Western world. Based on qualitative and quantitative content
analysis of 32 pilgrim travelogues, this study constructs an empirically
grounded typology of Exceptional Human Experiences (EHEs) among
pilgrims, whereby EHEs are understood as specific combinations of out-
of-the-ordinary experiences during the pilgrimage and their transformative
aftereffects (TAs). Combining different techniques of coding and
statistical analyses, we identify seven basic types of EHEs. The most
common type is denoted as the experience of interconnectedness with the
main effect of a higher emphasis on unity and love. Together with six
other identified types, it forms a coherent worldview that closely resembles
the “Being-values” defined by Abraham Maslow. These values are at the
core of the process of self-actualization of an individual and typically
include notions of interconnectedness, unity, wholeness, simplicity,
essentiality, just-rightness, spontaneity, effortlessness, benevolence,
honesty, autonomy, and individuality. We conclude that the main effect
of walking the Camino is a boost in self-actualization as understood in
terms of humanistic psychology. It is also argued that the EHE perspective
is a useful approach for studying the experiences of pilgrims at Camino de

Santiago and for other aspects of late modern spirituality as well.

exceptional human experiences, pilgrimage, Camino de Santiago,
transformative aftereffects
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Changes in Online Distance Learning Behaviour of University Students during the
Coronavirus Disease 2019 Outbreak, and Development of the Model of Forced

Distance Online Learning Preferences
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Authors’ emails mateja.plojvirtic@um.si, kosta.dolenc@Qum.si, andrej.sorgo@um.si

Abstract Because of the Coronavirus Disease 2019 (COVID-19) outbreak, most
universities were forced to choose Online Distance Learning (ODL). The
study aimed to examine the response of university students to the new
situation. A questionnaire was sent to the entire university student
population. Based on responses from 606 students, it was revealed that
use of all applications in ODL increased. However, only the use of MS
Teams increased significantly, while the use of the other applications
(email, Moodle, e-textbooks) increased in a range of low to medium in
terms of effect sizes, and even nonsignificant for applications such as
Padlet and Kahoot. Based on the replies of 414 respondents, a Model of
Forced Distance Online Learning Preferences (MoFDOLP) based on
Structural Equation Modeling was developed. With a chosen combination
of predictors, we succeeded in predicting 95% of variance for Satisfaction,
more than 50% for Continuance Preferences variance in MS Teams
applications, and nearly 20% in the case of e-materials. Among
hypothesized constructs, only Attitudes are a strong predictor of
Satisfaction, while Organizational Support, Perceived Ease of Use and
Learner Attitude toward Online Learning are not. Satisfaction is a good
predictor of Continuance Preferences to use Information Technology after
the lockdown ended.

Keywords higher education, online distance learning, continuance preferences,
COVID-19, outbreak
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This article discusses legal migration in the EU, in particular labour
migration. It addresses the following question: once migrant workers from
non-EU countries have been admitted into the Union, should they be
treated like workers from EU countries for purposes of free movement?
The EU migration acquis is one of the most politically charged issues
covered by the EU Treaties. As EU citizens, nationals of member states
enjoy a set of free movement and political rights that can be exercised in
other member states in accordance with the principle of non-
discrimination on grounds of nationality affirmed in Article 18 TFEU.
This principle is arguably not applicable to third-country nationals. Thus,
member states are free to accord unequal treatment to third-country
nationals as compared to privileged EU immigrants. The pressing question
is whether it is desirable to maintain different levels of rights for third-
country nationals who have been legally admitted and whose connection
to the host member state does not otherwise differ from that of EU citizens
who have exercised their mobility rights. To answer that question, this
paper examines arguments for and against treating migrant workers from
EU countries and non-EU countries equally for purposes of free movement.
It will show how these arguments push in different directions depending
on whether they concern the political, human, social, cultural or economic
impact of such differential treatment. Our analysis strongly suggests that,
on balance, there are convincing reasons for aligning the treatment of long-
term resident migrant workers from non-EU countries with that of
migrant workers from EU member states.

legal migration, third-country nationals, workers, long-term residents, the

principle of non-discrimination
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Abstract Invasive electromyography opened a new window to explore motoneuron
behavior in vivo. However, the technique is limited by the small fraction
of active motoneurons that can be concurrently detected, precluding a
population analysis in natural tasks. Here, we developed a high-density
intramuscular electrode for in vivo human recordings along with a fully
automatic methodology that could detect the discharges of action
potentials of up to 67 concurrently active motoneurons with 99%
accuracy. These data revealed that motoneurons of the same pool receive
common synaptic input at frequencies up to 75 Hz and that late-recruited
motoneurons inhibit the discharges of those recruited earlier. These results
constitute an important step in the population coding analysis of the

human motor system in vivo.
Publication Science Advances, Volume 8, Issue 46
Date November 2022
DOI 10.1126/sciadv.abo5040
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Pancreatic islets are highly interconnected structures that produce pulses
of insulin and other hormones, maintaining normal homeostasis of glucose
and other nutrients. Normal stimulus-secretion and intercellular coupling
are essential to regulated secretory responses, and these hallmarks are
known to be altered in diabetes. In the current study, we used calcium
imaging of isolated human islets to assess their collective behavior. The
activity occurred in the form of calcium oscillations, was synchronized
across different regions of islets through calcium waves, and was glucose
dependent: higher glucose enhanced the activity, elicited a greater
proportion of global calcium waves, and led to denser and less fragmented
functional networks. Hub regions were identified in stimulatory
conditions, and they were characterized by long active times. Moreover,
calcium waves were found to be initiated in different subregions and the
roles of initiators and hubs did not overlap. In type 2 diabetes, glucose
dependence was retained, but reduced activity, locally restricted waves,
and more segregated networks were detected compared with control islets.
Interestingly, hub regions seemed to suffer the most by losing a
disproportionately large fraction of connections. These changes affected
islets from donors with diabetes in a heterogeneous manner.

Diabetes, Volume 71, Issue 12, pp. 2584-2596
December 2022
10.2337/db22-0004
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Aims

In this paper, we demonstrate the development and validation of the 10-
years type 2 diabetes mellitus (T2DM) risk prediction models based on
large survey data.

Methods

The Survey of Health, Ageing and Retirement in Europe (SHARE) data
collected in 12 European countries using 53 variables representing
behavioural as well as physical and mental health characteristics of the
participants aged 50 or older was used to build and validate prediction
models. To account for strongly unbalanced outcome variables, each
instance was assigned a weight according to the inverse proportion of the
outcome label when the regularized logistic regression model was built.
Results

A pooled sample of 16,363 individuals was used to build and validate a
global regularized logistic regression model that achieved an area under
the receiver operating characteristic curve of 0.702 (95% CI: 0.698-0.706).
Additionally, we measured performance of local country-specific models
where AUROC ranged from 0.578 (0.565-0.592) to 0.768 (0.749-0.787).
Conclusions

We have developed and validated a survey-based 10-year T2DM risk
prediction model for use across 12 European countries. Our results
demonstrate the importance of re-calibration of the models as well as
strengths of pooling the data from multiple countries to reduce the
variance and consequently increase the precision of the results.

type 2 diabetes mellitus, 10-years risk, prediction models, model
calibration
Primary care diabetes, Volume 15, Issue 4, pp. 699-705

August 2021
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through GLUT2 downregulation in intestinal epithelial cell models
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Abstract Although human clinical studies have suggested probiotic effects on blood

glucose levels, knowledge about molecular mechanisms is still scarce. To

test the hypothesis that selected Lactobacillus probiotic bacteria could

regulate the activity of enterocyte glucose transporters, we aimed to

measure in vitro effects of selected Lactobacillus probiotic bacteria on

transcription and translation of intestinal glucose transporters sodium-

dependent glucose cotransporter 1 (SGLTI) and glucose transporter 2

(GLUT?2) as well as transepithelial glucose transport. Lactobacillus
plantarum strains (PCS20 and PCS26), Lactobacillus rhamnosus GG
(LGG) (ATCC 53103) and Lactobacillus acidophilus (L acidophilus)
(ATCC 4356) were co-cultivated with noncarcinogenic porcine enterocytes

(CLAB) and human epithelial colorectal adenocarcinoma cells (Caco-2)
(ATCC HTB-37). Changes in transcription and expression of SGLT1 and
GLUT?2 were strain and cell line-specific. In CLAB, LGG was the most
potent SGLT1 up-regulator, and PCS26 the most potent down-regulator

of GLUT?2 transcription, which was also reflected on the protein level. In

Caco-2, all tested strains tended to downregulate GLUT?2 gene expression,

while Lacidophilus most effectively reduced GLUT2 protein levels.
Statistically significant effect of PCS26 and L acidophilus on GLUT2
molecular and protein levels in CLAB and Caco-2 cell lines, respectively,

was also followed by a decreased rate of transepithelial glucose transport.

Careful selection of specific Lactobacillus probiotic strains could be used

to downregulate glucose absorption in intestinal epithelial cells and

thereby could be beneficial as a support treatment of pathologies related

to glucose homeostasis.
Keywords lactobacillus, cell models, SGLT1, GLUT2, glucose
Publication Nutrition Research, Volume 86, pp. 10-22
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Layer-by-layer bioactive coatings on AISI 316LVM and Ti90A16V4 alloy
were developed, showing great promise for biomedicine, especially as part
of implantable metal-based composites. A corrosion study of the coated
and uncoated samples was performed using electrochemistry. It was
proven that such coatings do not increase the corrosion susceptibility of
substrate materials. Controlled-release of a nonsteroidal anti-
inflammatory drug (diclofenac) from the coatings as well as their positive
influence on osteoblast growth for several days was proven. The layer-by-
layer structure and drug loading were also investigated by means of
surface analytical techniques, i.e. ATR-FTIR, ToF-SIMS, and AFM.
Finally, the suitability of the prepared coatings for potential orthopedic
applications was proven using various cell testing methods.

diclofenac, polymers, TiAlV, controlled drug release, electrochemistry
Progress in Organic Coatings, Volume 158, 106350
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Food supply chains have substantial impacts on our environment, using
large amounts of fossil fuel and other non-renewable resources, as well as
water and land. Food supply chains are also complex systems, and their
evaluation thus requires a study of the entire system, from primary
production to end-of-life food-waste solutions. This paper examines the
current state-of-the-art of the published food supply chains Life Cycle
Assessment studies and their quality and coherency with the existing
standards from the methodological perspective. In particular, we have
followed the framework of the International Organization for
Standardization, and considered the standard’s requirements, emphasising
goal and scope, inventory, life cycle impact assessment and interpretation.
We have surveyed forty-nine research and review papers, sourced from
the Web of Science. Additionally, we have carried out a content analysis,
identifying research areas and existing research trends. The results
identified possible improvements in terms of goals and scope, as well as
inventory and life cycle impact assessment, to increase the consistency
and reliability of studies. These studies, in turn, affect a transparent and
sustainability-oriented decision-making process, which is essential at
various levels — company, stakeholders, national and global. Concept maps
reveal the most dominant research directions, which are production, use,
system and packaging. Missing is a role of socio-economic effects, as food
life-cycles include societal and economic functions as well as circular

economy options, during production or end-of-life processes.

food supply chain, life cycle assessment, qualitative and quantitative
survey, literature review, cooperation
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In order to achieve the goal of a carbon neutral EU by 2050 and meet the
climate targets of the Paris Agreement, a sustainable, efficient,
competitive and secure energy system needs to be developed. This paper
presents the synthesis of sustainable renewable energy supply networks
within the EU-27, proposing a stepwise energy transition in the transport
and power sectors, achieving a carbon net neutral target by 2050. A multi-
period mixed-integer programming model is developed, with the objective
of maximizing sustainability net present value, considering different
biomass and waste resources for the production of biofuels, renewable
electricity, hydrogen, food and bioproducts, employing different types of
technologies. The results show that, with further development of existing
technologies, the goal of a carbon-neutral EU can be achieved without
compromising food production. Wind farms have proven to be the most
promising solution at present for the rapid expansion of electricity
generation from renewable energy sources, while the importance of solar
photovoltaics is increasing over the years, reaching the 43% share of
electricity generation from RES in 2050. Moreover, the energy transition
within the EU could have a significant positive impact on the economic,
environmental and also social aspects of sustainability, with more than
1.5 million new job opportunities created across the EU over the next 30

years.

energy transition, renewable energy, sustainability, biofuels, renewable
electricity, supply network optimization, European Union
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Abstract The main objective of this paper is to present a novel approach for
determining PV potential through an optimization method. The novel
approach considers the importance of technical and economic potential
simultaneously for determining the optimal configuration of PV systems
using a digital surface model. The integration of photovoltaic systems is
conditioned mainly by the location and type of installation - configuration.
Thus, more and more photovoltaic systems are being integrated into
urban areas. For the further successful integration of photovoltaic systems
into networks and the successful establishment of appropriate policies and
directives, it is essential to properly assess the photovoltaic potential.
Based on the described methodology, the potential determination is made
for a completed area of 75,537 m? using a digital surface model of the
observed area. The annual values of physical, geographical, technical, and
economic potentials were 19.57 GWh, 7.54 GWh, 875.50 MWh, and
19.64 kWh, respectively. The methodologies presented in the paper are
based on detailed meteorological data for 20 years, a digital surface model
of the observed area, a novel optimization approach, and multi-year data
of electricity prices on markets. The presented results can be an excellent
basis for further analyzes of determining the photovoltaic potential.

Keywords photovoltaic potential, digital surface model, optimal configuration,

optimization method, multi-objective optimization
Publication Energy, Volume 242, 122971
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In recent years, interest in the construction of multi-storey timber
buildings in the urban context has increased. The stability of any timber
building depends on the structural connections that transfer and anchor
the loads acting on the building, such as horizontal forces (wind,
earthquake), which increase significantly with the building height.
However, they are generally neglected in studies assessing their
environmental performance. For this reason, the present study
investigates the embodied energy and greenhouse gas (GHG) emissions of
a residential multi-storey timber building with an increase in height by
performing a life cycle assessment (LCA) with an integrated approach
that considers structural behaviour and includes connectors and fasteners.
The results presented as relative and absolute contributions of different
building elements show that the embodied impacts per floor decrease as
the building height increases, However, relative and absolute contributions
of different building elements change with the variation in the number of
storeys. While the building envelope is recognised as a critical element
when considering GHG emissions, the load-bearing timber structure is a
critical element when considering cumulative energy demand (CED). The
results further revealed the importance of connectors and fasteners, as
they account for up to 4.80% of the non-renewable CED at the building
level, and up to 25.66% when assessing the load-bearing timber structure.
Considering a significant contribution, it is suggested that their impact
should be evaluated in the environmental impact assessments of timber
buildings. In addition, the study highlights the relevance of certain design
parameters regarding the embodied impact to achieve a more
environmentally efficient building design.

life cycle assessment, multi-storey timber buildings, fasteners, connectors,
embodied greenhouse gas emissions, embodied energy
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It is commonly held that new technologies improve the productivity of
organizations. However, technology acceptance does not happen
instantaneously—it depends on complementary, non-technological
changes in organizational behaviour. The lack of the latter may present a
barrier to technology implementation and could even result in adverse
effects on productivity. This is often the case in emerging economies that
are deeply embedded in mature technological frameworks and with limited
readiness for the adoption of new technologies. Using data from
organizations in the manufacturing sector of an emerging European
economy, we empirically tested the effects of technological and non-
technological factors of the organizational implementation of Industry 4.0
principles on productivity. The results of the investigation, based on
structural equation modelling, reveal the positive effects of technology-
related Industry 4.0 factors—such as the Internet of Things, cyber-
physical systems, and cloud computing—on productivity. The findings
also reveal that these effects are enhanced by the mediating effect of non-
technological changes to business models, organizational structures and
cultures, strategies, and shifts in focus regarding customers, products, and
services. This study adds to the existing body of knowledge in this area
by revealing the relevance of the individual channels through which
transitions towards Industry 4.0 can be enhanced, using traditional
manufacturing environments often neglected in studies within this
research field.

Industry 4.0, technological factors, non-technological factors,
productivity, manufacturing

Review of Managerial Science, Volume 17, Issue 3, 827-853
2023
10.1007/s11846-022-00543-7






ATHENA Research Book, Volume 2 Annotated bibliography

University of Orléans

1 Physical sciences and engineering

A gamma-ray pulsar timing array constrains the nanohertz gravitational wave
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After large galaxies merge, their central supermassive black holes are
expected to form binary systems. Their orbital motion should generate a
gravitational wave background (GWB) at nanohertz frequencies. Searches
for this background use pulsar timing arrays, which perform long-term
monitoring of millisecond pulsars at radio wavelengths. We used 12.5
years of Fermi Large Area Telescope data to form a gamma-ray pulsar
timing array. Results from 35 bright gamma-ray pulsars place a 95%
credible limit on the GWB characteristic strain of 1.0 x 107 at a
frequency of 1 year!. The sensitivity is expected to scale with s, the
observing time span, as tos ‘%%, This direct measurement provides an
independent probe of the GWB while offering a check on radio noise
models.

pulsar, gravitational wave, astrophysics
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The mitigation of climate change implies the increasing use of variable
renewable energy sources. Energy storage and transport solutions will
contribute to ensure the stability, reliability and flexibility of the energy
systems in that context. Ammonia is a well-known chemical of formula
NH3 and, amongst other electrofuels, a promising energy carrier and
carbon-free combustible fuel. In the present experimental study, engine
performance, combustion characteristics and pollutant emissions of a
recent spark ignition engine fueled with premixed ammonia/hydrogen/air
mixtures were assessed. Gaseous ammonia blends in a wide range of
hydrogen fuel fractions and equivalence ratios were tested at two different
engine loads. Results show performances comparable with conventional
fuel operation when the appropriate promotion strategies are used.
Specifically, blending up to 20% hydrogen in the fuel by volume improves
the cyclic stability and avoids misfires, while granting the best work
output and indicated efficiencies near stoichiometry. Higher hydrogen
fractions result in depleted efficiency, attributed to higher wall heat losses.
The combustion duration is directly correlated to the LBV of the
mixtures, thus being accelerated by hydrogen blending. The accelerating
effect of hydrogen is particularly remarkable during the initial stage of the
combustion. Hydrogen appears therefore mainly as an ignition promoter.
Increasing the engine load improves the furnished work and allows to

extend the operating boundaries in terms of mixture composition.
pulsar, gravitational wave, astrophysics
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The production of hydrogen at a large scale by the environmentally-
friendly electrolysis process is currently hampered by the slow kinetics of
the oxygen evolution reaction (OER). We report a solid electrocatalyst o-
Li2IrO3 which upon oxidation/delithiation chemically reacts with water
to form a hydrated birnessite phase, the OER activity of which is five
times greater than its non-reacted counterpart. This reaction enlists a bulk
redox process during which hydrated potassium ions from the alkaline
electrolyte are inserted into the structure while water is oxidized and
oxygen evolved. This singular charge balance process for which the
electrocatalyst is solid but the reaction is homogeneous in nature allows
stabilizing the surface of the catalyst while ensuring stable OER
performances, thus breaking the activity/stability tradeoff normally
encountered for OER catalysts.
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Characteristics extracted from the training datasets of classification
problems have proven to be effective predictors in a number of meta-
analyses. Among them, measures of classification complexity can be used
to estimate the difficulty in separating the data points into their expected
classes. Descriptors of the spatial distribution of the data and estimates
of the shape and size of the decision boundary are among the known
measures for this characterization. This information can support the
formulation of new data-driven pre-processing and pattern recognition
techniques, which can in turn be focused on challenges highlighted by such
characteristics of the problems. This article surveys and analyzes measures
that can be extracted from the training datasets to characterize the
complexity of the respective classification problems. Their use in recent
literature is also reviewed and discussed, allowing to prospect
opportunities for future work in the area. Finally, descriptions are given
on an R package named Extended Complexity Library (ECoL) that
implements a set of complexity measures and is made publicly available.

classification, artificial intelligence
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During the solar minimum, when the Sun is at its least active, the solar
wind is observed at high latitudes as a predominantly fast (more than 500
kilometres per second), highly Alfvenic rarefied stream of plasma
originating from deep within coronal holes. Closer to the ecliptic plane,
the solar wind is interspersed with a more variable slow wind of less than
500 kilometres per second. The precise origins of the slow wind streams
are less certain; theories and observations suggest that they may originate
at the tips of helmet streamers, from interchange reconnection near
coronal hole boundaries, or within coronal holes with highly diverging
magnetic fields. The heating mechanism required to drive the solar wind
is also unresolved, although candidate mechanisms include Alfven-wave
turbulence, heating by reconnection in nanoflares ion cyclotron wave
heating and acceleration by thermal gradientsl. At a distance of one
astronomical unit, the wind is mixed and evolved, and therefore much of
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the diagnostic structure of these sources and processes has been lost. Here
we present observations from the Parker Solar Probe at 36 to 54 solar
radii that show evidence of slow Alfvenic solar wind emerging from a small
equatorial coronal hole. The measured magnetic field exhibits patches of
large, intermittent reversals that are associated with jets of plasma and
enhanced Poynting flux and that are interspersed in a smoother and less
turbulent flow with a near-radial magnetic field. Furthermore, plasma-
wave measurements suggest the existence of electron and ion velocity-
space micro-instabilities that are associated with plasma heating and
thermalization processes. Our measurements suggest that there is an
impulsive mechanism associated with solar-wind energization and that
micro-instabilities play a part in heating, and we provide evidence that
low-latitude coronal holes are a key source of the slow solar wind.

solar wind, Parker Solar Probe
Nature 576, pp. 237-242
December 2019
10.1038/s41586-019-1818-7
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Continental rift systems form by propagation of isolated rift segments that
interact, and eventually evolve into continuous zones of deformation. This
process impacts many aspects of rifting including rift morphology at
breakup, and eventual ocean-ridge segmentation. Yet, rift segment growth
and interaction remain enigmatic. Here we present geological data from
the poorly documented Ririba rift (South Ethiopia) that reveals how two
major sectors of the East African rift, the Kenyan and Ethiopian rifts,
interact. We show that the Ririba rift formed from the southward
propagation of the Ethiopian rift during the Pliocene but this propagation
was short-lived and aborted close to the Pliocene-Pleistocene boundary.
Seismicity data support the abandonment of laterally offset, overlapping
tips of the Ethiopian and Kenyan rifts. Integration with new numerical
models indicates that rift abandonment resulted from progressive focusing
of the tectonic and magmatic activity into an oblique, throughgoing rift

zone of near pure extension directly connecting the rift sectors.
continental rift, geology
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This paper proposes an original approach for backtesting systemic risk
measures. This backtesting approach makes it possible to assess the
systemic risk measure forecasts used to identify the financial institutions
that contribute the most to the overall risk in the financial system. Our
procedure is based on simple tests similar to those generally used to
backtest the standard market risk measures such as value-at-risk or
expected shortfall. We introduce a concept of violation associated with
the marginal expected shortfall (MES), and we define unconditional
coverage and independence tests for these violations. We can generalize
these tests to any MES-based systemic risk measures such as the systemic
expected shortfall (SES), the systemic risk measure (SRISK), or the delta
conditional value-at-risk (ACoVaR). We study their asymptotic
properties in the presence of estimation risk and investigate their finite
sample performance via Monte Carlo simulations. An empirical
application to a panel of U.S. financial institutions is conducted to assess
the validity of MES, SRISK, and ACoVaR forecasts issued from a
bivariate GARCH model with a dynamic conditional correlation structure.
Our results show that this model provides valid forecasts for MES and
SRISK when considering a medium-term horizon. Finally, we propose an
early warning system indicator for future systemic crises deduced from
these backtests. Our indicator quantifies how much is the measurement
error issued by a systemic risk forecast at a given point in time which can
serve for the early detection of global market reversals.

backtesting, banking regulation, hypothesis testing, risk management,
systemic risk
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This study, which deals with the connective du coup in oral French, is
based on an exhaustive exploration of a sampled oral corpus of
approximately 1.3 million words, extracted from the Enquétes Socio-
Linguistiques & Orléans (ESLO). The internal characteristics of this
corpus, combined with a precise syntactic and semantic annotation of each
of the occurrences of du coup, allow us to propose a description of its main
linguistic properties and to map its usage according to a number of
variables, notably diachronic, diaphasic and diastratic. On the one hand,
we will be able to document, in real and apparent time, the quantitative
development of this connective and, on the other hand, to argue in favour
of an ongoing process of pragmaticalization, which transforms this
connective which was marginal forty years ago, into a new discourse

marker in vogue.

du coup, discursive marker, oral French, micro-diachrony,

pragmaticalization
Langages, 226, p. 99
June 2022
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Il fut un temps o les cartes étaient rares et précieuses, dessinées et peintes
a la main avec un grand soin esthétique, et ou leur capacité a montrer le
monde tel qu’il parait importait plus que les calculs d’échelle et
d’orientation précises. A 'aube de la Renaissance, les artistes furent ainsi
les professionnels privilégiés pour la confection de cartes locales et
régionales. Ils y mirent leur savoir-faire et leur ingéniosité, inventant un
genre de représentation de lespace tout a fait particulier. Celui-ci
répondait aussi a la demande de leurs contemporains, car les cartes étaient
commanditées dans un but pratique: résoudre des conflits judiciaires,
tracer une frontiere, analyser des fortifications, projeter des travaux,
commémorer des événements historiques.

English translation: There was a time when maps were rare and precious,
hand-drawn and painted with great aesthetic care, and when their ability
to show the world as it appears was more important than calculations of
precise scale and orientation. At the dawn of the Renaissance, artists were
the professionals of choice to produce local and regional maps. They put
their know-how and ingenuity to work, inventing a very special kind of
spatial representation. This also met the demands of their contemporaries,
for the maps were commissioned for practical purposes: to resolve legal
disputes, to draw a border, to analyse fortifications, to plan works, to
commemorate historical events.

Catalogue of the exhibition at the National Archives (25 September 2019-
7 January 2020)

Le Passage, 239 pages
2019
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Engrailed2 (En2) is a transcription factor that transfers from cell to cell
through unconventional pathways. The poorly understood internalization
mechanism of this cationic protein is proposed to require an initial
interaction with cell-surface glycosaminoglycans (GAGs). To decipher the
role of GAGs in En2 internalization, we have quantified the entry of its
homeodomain region in model cells that differ in their content in cell-
surface GAGs. The binding specificity to GAGs and the influence of this
interaction on the structure and dynamics of En2 was also investigated at
the amino acid level. Our results show that a high-affinity GAG-binding
sequence (RKPKKKNPNKEDKRPR), upstream of the homeodomain,
controls En2 internalization through selective interactions with highly-
sulfated heparan sulfate GAGs. Our data underline the functional
importance of the intrinsically disordered basic region upstream of En2
internalization domain, and demonstrate the critical role of GAGs as an

entry gate, finely tuning homeoprotein capacity to internalize into cells.
Nature Communications volume 14, Article number: 1998

April 2023
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Plasmodium falciparum, the causative agent of malaria, moves by an
atypical process called gliding motility. Actomyosin interactions are
central to gliding motility. However, the details of these interactions
remained elusive until now. Here, we report an atomic structure of the
divergent Plasmodium falciparum actomyosin system determined by
electron cryomicroscopy at the end of the powerstroke (Rigor state). The
structure provides insights into the detailed interactions that are required
for the parasite to produce the force and motion required for infectivity.
Remarkably, the footprint of the myosin motor on filamentous actin is
conserved with respect to higher eukaryotes, despite important variability
in the Plasmodium falciparum myosin and actin elements that make up
the interface. Comparison with other actomyosin complexes reveals a
conserved core interface common to all actomyosin complexes, with an
ancillary interface involved in defining the spatial positioning of the motor
on actin filaments.)

Nature Communications volume 12
March 2021
10.1038/s41467-021-22093-4



234

Annotated bibliography - University of Orléans

Microbial metabolites control the thymic development of mucosal-associated

invariant T cells

Authors

Authors’
affiliations

Abstract

Keywords
Publication
Date

DOI

Frangois Legoux (1), Déborah Bellet, Celine Daviaud, Yara El Morr,
Aurélie Darbois (2), Kristina Niort, Emanuele Procopio, Marion Salou (3),
Jules Gilet (4), Bernhard Ryffel (5), Aurélie Balvay (6), Anne Foussier
(6), Manal Sarkis (2), Ahmed El Marjou (2), Frédéric Schmidt (7), Sylvie
Rabot (6), Olivier Lantz (2)

Recherches en cancérologie (Nantes)

U932 - Immunité et cancer (Paris)

U1064 Inserm - CRTI - Centre de Recherche en Transplantation et
Immunologie (Paris)

CRC (UMR_S 872) - Centre de Recherche des Cordeliers (Paris)
INEM - Immunologie et Neurogénétique Expérimentales et Moléculaires,
CNRS & Univ. Orléans

MICALIS - MICrobiologie de I'ALImentation au Service de la Santé
(Paris)

CBMCT - UMR 3666 / U1143 - Chimie biologique des membranes et
ciblage thérapeutique (Paris)

How the microbiota modulate immune functions remains poorly
understood. Mucosal-associated invariant T (MAIT) cells are implicated
in mucosal homeostasis and absent in germ-free mice. Here, we show that
commensal bacteria govern murine MAIT intrathymic development, as
MAIT cells did not recirculate to the thymus. MAIT development
required RibD expression in bacteria, indicating that production of the
MAIT antigen 5-(2-oxopropylideneamino)-6-d-ribitylaminouracil (5-OP-
RU) was necessary. 5-OP-RU rapidly traveled from mucosal surfaces to
the thymus, where it was captured by the major histocompatibility
complex class Ib molecule MR1. This led to increased numbers of the
earliest MAIT precursors and the expansion of more mature receptor-
related, orphan receptor vyt-positive MAIT cells. Thus, a microbiota-
derived metabolite controls the development of mucosally targeted T cells
in a process blurring the distinction between exogenous antigens and self-

antigens.
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Recent years have seen the rise of convolutional neural network techniques
in exemplar-based image synthesis. These methods often rely on the
minimization of some variational formulation on the image space for which
the minimizers are assumed to be the solutions of the synthesis problem.
In this paper we investigate, both theoretically and experimentally,
another framework to deal with this problem using an alternate
sampling/minimization scheme. First, we use results from information
geometry to assess that our method yields a probability measure which
has maximum entropy under some constraints in expectation. Then, we
turn to the analysis of our method and we show, using recent results from
the Markov chain literature, that its error can be explicitly bounded with
constants which depend polynomially in the dimension even in the non-
convex setting. Finally, we present an extensive experimental study of the
model, including a comparison with state-of-the-art methods and an
extension to style transfer.

texture synthesis, information geometry, maximum entropy, Markov
chains, Langevin algorithm, convolutional neural network

SIAM Journal on Mathematics of Data Science (SIMODS), 3(1), 52-82
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We question whether analytical tools such as Common Workflow
Language, which aim to make computational methods “reproducible and
shareable”, can stand the test of time (see Nature 573, 149-150; 2019).
The long-term validity of computational results will not be testable if the
original code cannot be run many years later.

Considering the rapidity of transformations in operating systems and
programming languages, it is hard to predict the lifetime reproducibility
of a particular code. We have therefore organized the Ten Years
Reproducibility Challenge (see go.nature.com/2bwcukq). Researchers are
invited to test code reproducibility by trying to rerun a code created for
a scientific paper they published more than ten years ago. The codes can
address any scientific domain (statistical analysis, numerical simulation
or data processing, for example) and be written in any language.

The challenge closes in April 2020. Our hope is that the results will offer
insights into long-term causes of non-reproducibility.

reproducibility, challenge, computer code
Nature 574: 634

October 2019
10.1038/d41586-019-03296-8
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Many government data, such as sensitive information on individuals'
taxes, income, employment, or health, are available only to accredited
users within a secure computing environment. Though they can be
cumbersome to access, such microdata can allow researchers to pursue
questions that could not be addressed with only public data. However,
researchers using confidential data are inexorably challenged with regard
to research reproducibility. Empirical results cannot be easily reproduced
by peers and journal referees, as access to the underpinning data are
restricted. We describe an approach that allows researchers who analyze
confidential data to signal the reproducibility of their research. It relies
on a certification process conducted by a specialized agency accredited by
the confidential-data producers and which can guarantee that the code
and the data used by a researcher indeed produce the results reported in
a scientific paper.

reproducibility, confidential data, economic studies

Science 365: 6449
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Abstract Many recent investigations in the context of graphene nanoplatelets
(GNPs) coatings report surface strain measurements by using
piezoresistive sensing capabilities. An often underestimated problem is
that the strain field is unknown and the principal strain components as
well as their orientations must be determined. Herein, GNP films
subjected to multiaxial strain are examined. Experimental results show
that although the sensitivity to longitudinal strain is the highest, the ratio
between transverse and longitudinal sensitivity exceeds 0.5. The
sensitivity to shear strain is much lower. A model assisted study of a
random network provides additional guidelines for the different
electromechanical sensitivities. In practice, the GNP film is usually
subjected to different strains simultaneously so that the multiaxial strain
measurement becomes difficult. Therefore, two novel approaches for
sensing plane strain components with circular GNP films are developed
and successfully verified in experiments. The numerical approach is called
strain-differential electrical impedance tomography (SD-EIT), where the
proposed piezoresistive model elementwise in a finite element model is
implemented and the strain components of a strain rosette are
reconstructed. Moreover, an analytical approach is derived from SD-EIT
and exhibits further the opportunity to detect anomalies within the
piezoresistive sensing behavior of GNP films.

Keywords Graphene nanoplatelets, piezoresistive effect, spray deposition, strain-

differential electrical impedance tomography
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Wall and gas phase temperatures inside a swirled oxy-fuel combustion
chamber are important to characterize the combustion process. Wall
temperatures were measured by thermographic phosphors and discussed
in combination with gas phase temperatures. For gas phase temperatures
an O2 vibrational coherent anti-Stokes Raman scattering (CARS)
approach was compared to a N2/02 rotational CARS (RCARS) system.
The vibrational CARS (VCARS) setup was favorable due to higher signal
strength at high temperatures. With this system gas phase temperature
profiles inside a swirled oxy-fuel combustion chamber were measured and
discussed for different operation conditions. The location of intermittent
reaction zones could be determined. In order to provide a measurement
tool for gas-assisted pulverized solid fuel flames the developed O2-VCARS
system was successfully tested in such a harsh environment. Possible error
sources related to particles within the probe volume are discussed.

vibrational coherent anti-stokes raman scattering (CARS); phosphor
thermometry, temperature measurement, laser diagnostic, oxy-fuel
combustion
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Time Sensitive Networks (T'SN) are a novel technology that combines the
larger bandwidth capabilities of Ethernet with determinism and fault
tolerance for safety relevant real time systems. TSN offers bounded
latency for the time triggered (TT) communication by transmitting
messages according to a global schedule. Most of the scheduling algorithms
in this context provide the solution only from the perspective of scheduling
constraints and do not consider the impacts of routing on the scheduling
problem. Therefore, these algorithms are not capable to provide effective
results in the domain of many real time systems. To address
interdependence of routing and scheduling constraints, we introduce a
heuristic list scheduler (HLS). Our approach generates valid schedules
using joint routing and scheduling constraints in one step. Due to this
approach, ability to find feasible schedules is dramatically increased in
comparison to the schedulers with fixed routing. In addition, HLS
supports multi-cast communication, distributed real time applications and
inter-flow dependencies. Experimental results shows the significant
increase in the schedulability because of the task and message scheduling

combined with routing.

Time Sensitive Networks, fault tolerance, safety relevant
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We show that a context-free grammar of sizem that produces a single
string w of length n (such a grammar is also called a string straight-line
program) can be transformed in linear time into a context-free grammar
forw of size O(m), whose unique derivation tree has depth O(logn). This
solves an open problem in the area of grammar-based compression,
improves many results in this area, and greatly simplifies many existing
constructions. Similar results are shown for two formalisms for grammar-
based tree compression: top dags and forest straight-line programs. These
balancing results can be all deduced from a single meta-theorem stating
that the depth of an algebraic circuit over an algebra with a certain finite
base property can be reduced to O(logn) with the cost of a constant
multiplicative size increase. Here, n refers to the size of the unfolding (or
unravelling) of the circuit. In particular, this results applies to standard

arithmetic circuits over (noncommutative) semirings.
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Future water availability or crop yield studies, tied to statistics of river
flow, precipitation, temperature or evaporation over medium to long-term
horizons, are becoming frequent in climate impact and risk analysis.
During the last two decades, access to multisystem integration of climate
models has given rise to the concept of using model ensembles to issue
probabilistic climatological projections. These probabilistic projections
have not yet been exploited to the full extent in decision support, and
they are still mainly used to quantify uncertainty bands only for selected
climate variables and indicators. One of the reasons of this limited use is
the fact that the multi-system ensemble dispersion is sub-optimal and does
not provide an accurate and reliable representation of the predictive
probability density, which is essential for rational decision support under
uncertain conditions. The aims of this paper are twofold. Firstly, it seeks
to highlight the potential benefits of using climate projections in
conjunction with Bayesian paradigms towards educated decision-making.
Secondly, it discusses how to appropriately formulate probabilistic
forecasts by coherently integrating information contained in climate
projection ensembles with observations to improve the estimation of the
probability density function of future climate states.

Climate projections, model ensembles, Bayesian forecasting, decision-

making, risk assessment, uncertainty
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Measurements of the electronic circular dichroism (CD) are highly
sensitive to the absolute configuration and conformation of chiral
molecules and supramolecular assemblies and have therefore found
widespread application in the chemical and biological sciences. Here, we
demonstrate an approach to simultaneously follow changes in the CD and
absorption response of photoexcited systems over the ultraviolet—visible
spectral range with 100 fs time resolution. We apply the concept to chiral
polyfluorene copolymer thin films and track their electronic relaxation in
detail. The transient CD signal stems from the supramolecular response
of the system and provides information regarding the recovery of the
electronic ground state. This allows for a quantification of singlet—singlet
annihilation and charge-pair formation processes. Spatial mapping of
chiral domains on femtosecond time scales with a resolution of 50 pm and
diffraction-limited steady-state imaging of the circular dichroism and the
circularly polarised luminescence (CPL) of the films is demonstrated.

Supramolecular chirality, Circular dichroism, Circularly polarized
luminescence, Ultrafast spectroscopy, Thin films
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Colloidal quantum dots have emerged as a versatile photoluminescent and
optoelectronic material. Limitations like fluorescence intermittency,
nonradiative Auger recombination, and surface traps are commonly
addressed by growing a wide-band-gap shell. However, the shell isolates
the excitonic wave function and reduces its interaction with the external
environment necessary for different applications. Furthermore, their long
emission lifetime hinders their use in high-speed optoelectronics. Here, we
demonstrate a high degree of control on the photophysics of a bare core
CdTe quantum dot solely by plasmon coupling, showing that more than
99% of the surface defect-state emission from a trap-rich quantum dot can
be quenched. Moreover, the band-edge state excitonic and biexcitonic
emission rates are Purcell enhanced by 1460- and 613-fold, respectively.
Our findings show how plasmon coupling on bare quantum dots could
make chemical approaches developed for improving their optical
properties unnecessary, with implications for nanoscale lasers, light-
emitting devices, solar cells, and ultrafast single-photon sources.
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New developments in the area of automated driving, augmented
reality and  indoor- navigation require accuracy of micro-
electromechanical (MEMS) inertial sensors far beyond what is presently
available. Typically, the stability of an angular rate signal from a
gyroscope is examined with the Allan variance method. In this thesis,
the different noise components are analysed analytically and within a
simulation model of vehicle during an automated driving emergency-
stop manoeuvre. The so-called bias instability of an angular rate signal
is shown to be a major source of the final position and orientation
error. The central part of the research consists of extensive
experimental, simulational and analytical investigations of sensor-
internal drift sources and transmission paths of a next- generation,
MEMS gyroscope. The findings show that the stability of frequency-
matching between the mechanical drive and sense mode of the gyroscope
plays a key role in creating the bias drift. It is demonstrated for the first
time by what means Flicker noise on different control voltages effects the
angular rate output. A further drift type called scale-factor instability was
discovered and described in detail for the first time. The effect will be of
particular importance in applications with high angular rates, like indoor
navigation. An improvement in bias instability of up to a factor of 10 is
achieved in experiment with real-world MEMS devices and read-out
ASICs using a previously known method for measuring the mode-
mismatch, called pilot-tones.
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Underlying entrepreneurship ecosystems is the implicit assumption that
all entrepreneurs have equal access to resources, participation, and
support, as well as an equal chance of a successful outcome (venture start-
up). However, in practice, this is not always the case. Research finds that
when it comes to many aspects of the entrepreneurship ecosystem, women
are at a disadvantage. In this paper, we offer a brief overview of current
ecosystem frameworks pointing out where “gender” matters in ecosystems
at the institutional, organizational, and individual levels. We go on to
present a summary of the contributions to this special edition and

conclude with suggestions for future research.

Entrepreneurship ecosystems, gender, institutional level, organizational
level, individual level
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Unmanned aerial vehicles (UAVs), or aerial drones, are an emerging
technology with significant market potential. UAVs may lead to
substantial cost savings in, for instance, monitoring of difficult-to-access
infrastructure, spraying fields and performing surveillance in precision
agriculture, as well as in deliveries of packages. In some applications, like
disaster management, transport of medical supplies, or environmental
monitoring, aerial drones may even help save lives. In this article, we
provide a literature survey on optimization approaches to civil
applications of UAVs. Our goal is to provide a fast point of entry into the
topic for interested researchers and operations planning specialists. We
describe the most promising aerial drone applications and outline
characteristics of aerial drones relevant to operations planning. In this
review of more than 200 articles, we provide insights into widespread and
emerging modeling approaches. We conclude by suggesting promising
directions for future research.
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Innovations in the mobility industry such as automated and connected
cars could significantly reduce congestion and emissions by allowing the
traffic to flow more freely and reducing the number of vehicles according
to some researchers. However, the effectiveness of these sustainable
product and service innovations is often limited by unexpected changes in
consumption: some researchers thus hypothesize that the higher comfort
and improved quality of time in driverless cars could lead to an increase
in demand for driving with autonomous vehicles. So far, there is a lack of
empirical evidence supporting either one or other of these hypotheses. To
analyze the influence of autonomous driving on mobility behavior and to
uncover user preferences, which serve as indicators for future travel mode
choices, we conducted an online survey with a paired comparison of
current and future travel modes with 302 participants in Germany. The
results do not confirm the hypothesis that ownership will become an
outdated model in the future. Instead they suggest that private cars,
whether conventional or fully automated, will remain the preferred travel
mode. At the same time, carsharing will benefit from full automation more
than private cars. However, the findings indicate that the growth of
carsharing will mainly be at the expense of public transport, showing that
more emphasis should be placed in making public transport more
attractive if sustainable mobility is to be developed.

autonomous driving, shared autonomous vehicles, travel mode choice, user
preferences, preference migration, rebound effects, indirect rebound
effects, consumption shifting
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This research contributes to broadening understanding of online retailing
across electronic channels (e-channels, e.g., mobile devices) and e-channel
touchpoints (e.g., mobile shopping apps) from a consumer perspective.
Based on the multichannel retailing approach and theoretical
considerations, the authors suggest an enhanced perspective on the online
retailing environment and validate this multichannel e-commerce
perspective by conducting both an online survey (N=1502) and an
experimental study (N =126). The results indicate that online retailing
can be classified into four e-commerce categories that entail individual e-
channel touchpoints, emphasizing the need for a more differentiated
consideration of “the online channel.” This work advances marketing
research and practice by illustrating that both technology-related quality
and context-related situational benefit affect consumers' utilization of e-
channels. Further findings show that retailers can enhance consumers'
shopping experiences by providing alternative e-channel touchpoints (i.e.,
specific digital shopping formats) that contribute differently to the online

customer journey.
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In the course of digitization, new goods and ways of exploiting them are
constantly emerging, and their position in the system of property rights
is the subject of intense debate. The book develops a unified model of the
structure and functioning of property rights. In addition to tangible
property rights and intellectual property rights such as copyright, patent
or trademark rights, these also include personality rights. The model
shows how the juridification of goods works on a fundamental level.
Starting from the concept of 'information', it also makes the familiar
subjective rights suitable for digitization. Inconsistently used concepts
such as the 'absoluteness' of rights and rights 'in rem' are analyzed and
condensed, providing a unified dogmatics for intellectual property rights
and tangible property rights. This also includes a theory on the structure

of licenses. All this is illustrated with numerous examples.

Property rights, rights in information, rights in data, IP-rights,
personality rights, legal theory/dogmatics of private law, privcay
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Abstract This article argues that the transformations of the popular, which began
in Europe around 1800 and introduced the powerful distinction between
low culture and high culture, have established a competitive distinction
between the popular and the non-popular that has become dominant over
the course of the 20th century. As a result, the popular is no longer either
the culture of the ‘lower classes’ or the inclusion of the ‘people’ in the
service of higher goals. The popular today is hardly the object of desired
transgressions (Leslie Fiedler’s “cross the border, close the gap”) or an
expression of felt or feared “massification” or “flattening”. Rather, being
popular now means getting noticed by many. Popularity is measured as
well as staged, as rankings and charts provide information on what is
popular while vying for popularity themselves. These quantifying formats
do not speak to the quality or originality of the popular, only to its evident
success across different scales of evaluation. People do not buy good
products, they buy popular ones; they do not listen to the best music, but
to popular music; they do not share, like, or retweet important, but
popular news. Even the ‘unpopular’ can be popular: a despised politician,
a hated jingle, an unpopular measure. The popular modifies whatever it
affords with attention. Its quantitatively and hierarchically comparative
terms (‘bestseller,” ‘outperformer,” ‘high score,” ‘viral’) generate valences
that do not inhere in the objects themselves. Conversely, the non-popular,
which does not find any measurable resonance in these terms, risks being
dismissed as irrelevant or worthless simply because it does not appear in
any rankings or ratings. This can be observed particularly with artefacts
whose relevance as part of high culture may be taken for granted even
when they do not achieve mass resonance. The purpose of this article is
to outline a theory of the popular that does justice to these developments
by identifying two decisive transformations: 1. the popularization of
quantifying methods to measure attention in popular culture around
1950; 2. the popularization of the internet around 2000, whereby the
question of what can and cannot become popular is partially removed
from the gatekeepers of the established mass media, educational
institutions, and cultural elites and is increasingly decided via social

media
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Korean cinema has been exhibited at international film festivals since the
late 1950s. Korean film ‘auteurs’ were mostly introduced in Europe
through the major film festivals in the early 1960s and, after a pause, from
the 1980s, reflecting the political and film-industrial dynamics specific to
the Korean Peninsula and global Cold War politics. As Korean films were
first screened at the Berlin International Film Festival around the
establishment of Berlin Wall in 1961, this chapter examines the purpose,
history and function of the Berlinale in comparison to other major film
festivals such as the Cannes and Karlovy Vary film festivals. Based on the
analysis of selected ‘auteur’ - and ‘art-house cinema’ from the 1950s (by
Yi Pyongil, Kang Taejin, Shin Sang-ok) to 2000 (Korean New Wave with
Im Kwon-Taek, Hong Sang-soo and Kim Ki-duk), this chapter aims to
explore what kind of films appealed to European film professionals, festival
curators, and the general public during the 20th century. While exploring
the term ‘festival film’, it also examines why and in what historical context
Korean cinema has begun only in recent decades to gain recognition on
the film festival circuit, which in turn shapes global understanding of
Korean cinema.

Film Festivals, Festival Film, Berlin International Film Festival, Korean
Peninsula Cinema, Auteur film, Korean New Wave
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This theoretical research develops a theoretical model of action- and
context-oriented foreign language teaching with the elements of situated
linguistic-cultural  education, multilingual-multicultural education,
aesthetic education, multiliteracies and critical education. Learners are
seen as autonomous and their (language learning) biographies, identities
and linguistic actions are placed at the centre. At the same time, language
learning is methodologically differentiated and understood as contextual.
Teachers must be enabled to create meaningful learning situations. Goals
include the development of agency, identity, discourse awareness,
participation and reflexivity. The model is used for basic research as well
as for classroom modelling and teacher training. The study provides a
theoretical and empirical foundation with epistemological and pedagogical
concepts. In addition to the notion of action in the context of language
and communication concepts, learners are described as social actors with
individual linguistic-cultural and socio-emotional learning dispositions.
Mental processes of language work are illuminated and dimensions of
instructional action are outlined. The understanding of action orientation
is also transferred to the processes of lesson planning and vital teacher
competences are examined. Overall, the study shows how action-oriented
teaching can follow a postmodern, dynamic understanding of languages,
cultures, identities and multilingual-multicultural educational processes.

Action orientation, Agency, Context sensitivity, Critical Education,
Teacher Education
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Self-control describes the processes by which individuals control their
habits, desires, and impulses in the service of long-term goals. Research
has identified important components of self-control and proposed
theoretical frameworks integrating these components (e.g., Inzlicht et al.,
2021; Kotabe & Hofmann, 2015). In our perspective, these frameworks,
however, do not yet fully incorporate important metacognitive aspects of
self-control. We therefore introduce a framework explicating the role of
metacognition for self-control. This framework extends existing
frameworks, primarily from the domains of self-regulated learning and
problem-solving (e.g., Schraw & Moshman, 1995; Zimmerman, 2000), and
integrates past and contemporary research and theorizing on self-control
that involves aspects of metacognition. It considers two groups of
metacognitive components, namely, (a) individual metacognitive
characteristics, that is a person’s declarative, procedural, and conditional
metacognitive knowledge about self-control, as well as their self-awareness
(or metacognitive awareness), and (b) metacognitive regulatory processes
that unfold before a self-control conflict (forethought and prevention),
when a self-control conflict is identified, during a self-control conflict
(regulation and monitoring), and after a self-control conflict (reflection
and evaluation). The proposed framework integrates existing research and
will be useful for highlighting new directions for research on the role of

metacognition for self-control success and failure.

metacognition, self-control, self-regulation, individual differences,
processes
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Background Antibiotic resistance is a major health threat. Inappropriate
antibiotic use has been shown to be an important determinant of the
emergence of antibiotic resistance. Decision support systems for
antimicrobial management can support clinicians to optimize antibiotic
prescription. Objective The aim of this systematic review is to identify
factors influencing the implementation of decision support systems for
antibiotic prescription in hospitals. Methods A systematic search of factors
impeding or facilitating successful implementation of decision support
systems for antibiotic prescription was performed in January 2022 in the
databases PubMed, Web of Science and The Cochrane Library. Only
studies were included which comprised decision support systems in
hospitals for prescribing antibiotic therapy, published in English with a
qualitative, quantitative or mixed-methods study design and between
2011 and 2021. Factors influencing the implementation were identified
through text analysis by two reviewers. Results A total of 14 publications
were identified matching the inclusion criteria. The majority of factors
relate to technological and organizational aspects of decision support
system implementation. Some factors include the integration of the
decision support systems into existing systems, system design,
consideration of potential end-users as well as training and support for
end-users. In addition, user-related factors, like user attitude towards the
system, computer literacy and prior experience with the system seem to
be important for successful implementation of decision support systems
for antibiotic prescription in hospitals. Conclusion The results indicate a
broad spectrum of factors of decision support system implementation for
antibiotic prescription and contributes to the literature by identifying
important organizational as well as user-related factors. Wider
organizational dimensions as well as the interaction between user and
technology appear important for supporting implementation.

antibiotics, antimicrobial management, decision support systems,

implementation

Factors influencing the implementation of decision support systems for
antibiotic prescription in hospitals: a systematic review

06.02.2023

https://doi.org/10.1186/s12911-023-02124-4



Annotated bibliography - University of Siegen 257

pbialSim: Constraint-based dynamic simulation of complex microbiomes

Authors
Authors’ emails

Abstract

Keywords

Publication
Date
DOI

Denny Popp, Florian Centler
denny.popp@medizin.uni-leipzig.de, florian.centler@uni-siegen.de

Microbial communities are pervasive in the natural environment,
associated with many hosts, and of increasing importance in
biotechnological applications. The complexity of these microbial systems
makes the underlying mechanisms driving their dynamics difficult to
identify. While experimental meta-OMICS techniques are routinely
applied to record the inventory and activity of microbiomes over time, it
remains difficult to obtain quantitative predictions based on such data.
Mechanistic, quantitative mathematical modeling approaches hold the
promise to both provide predictive power and shed light on cause-effect
relationships driving these dynamic systems. We introduce upbialSim
(pronounced “microbial sim”), a dynamic Flux-Balance-Analysis-based
(dFBA) numerical simulator which is able to predict the time course in
terms of composition and activity of microbiomes containing 100s of
species in batch or chemostat mode. Activity of individual species is
simulated by using separate FBA models which have access to a common
pool of compounds, allowing for metabolite exchange. A novel augmented
forward Euler method ensures numerical accuracy by temporarily
reducing the time step size when compound concentrations decrease
rapidly due to high compound affinities and/or the presence of many
consuming species. We present three exemplary applications of pbialSim:
a batch culture of a hydrogenotrophic archaeon, a syntrophic
methanogenic biculture, and a 773-species human gut microbiome which
exhibits a complex and dynamic pattern of metabolite exchange. Focusing
on metabolite exchange as the main interaction type, ubialSim allows for
the mechanistic simulation of microbiomes at their natural complexity.
Simulated trajectories can be used to contextualize experimental meta-
OMICS data and to derive hypotheses on cause-effect relationships driving
community dynamics based on scenario simulations. ubialSim is
implemented in Matlab and reliess on the COBRA Toolbox or
CellNetAnalyzer for FBA calculations. The source code is available under
the GNU General Public License v3.0 at
https://git.ufz.de/UMBSysBio/microbialsim.

Microbial communities, metabolic modeling, constraint-based modeling,
cross-feeding, microbiome dynamics
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Objective: Personality psychology has traditionally focused on stable
between- person differences. Yet, recent theoretical developments and
empirical insights have led to a new conceptualization of personality as a
dynamic system (e.g., Cybernetic Big Five Theory). Such dynamic
systems comprise several components that need to be conceptually
distinguished and mapped to a statistical model for estimation.

Method: In the current work, we illustrate how common components from
these new dynamic personality theories may be implemented in a
continuous time-modeling framework.

Results: As an empirical example, we reanalyze experience sampling data
with N = 180 persons (with on average T = 40 [SD = 8] measurement
occasions) to investigate four different effects between momentary
happiness, momentary extraverted behavior, and the perception of a
situation as social: (1) between-person effects, (2) contemporaneous
effects, (3) autoregressive effects, and (4) cross- lagged effects.
Conclusion: We highlight that these four effects must not necessarily point
in the same direction, which is in line with assumptions from dynamic
personality theories.

autoregressive effects, between-person effects, contemporaneous effects,
continuous-time modeling, cross-lagged effects, experience sampling,
personality dynamics
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Despite the therapeutic needs of aging Holocaust survivors, no randomized
controlled trial (RCT) of psychotherapy exists for this population, with
very few on older adults in general. This RCT aimed to compare the
efficacy of Life Review Therapy for Holocaust survivors (LRT-HS) relative
to a supportive control group. Holocaust survivors with a probable
diagnosis of full or subsyndromal posttraumatic stress disorder (PTSD) or
depressive disorder were included. Exclusion criteria were probable
dementia, acute psychotic disorder, and acute suicidality. The predefined
primary endpoint was the course of PTSD symptom scores. In total, 49 of
79 consecutive individuals assessed for eligibility were randomized and
included in the intent-to-treat analyses (LRT-HS: n = 24, control: n =
25; Mage = 81.5 years, SD = 4.81, 77.6% female). Linear mixed models
revealed no statistically significant superiority of LRT-HS for PTSD
symptoms at posttreatment, with moderate effect sizes, Time x Condition
interaction: t(75) = 1.46, p = .148, dwithin = 0.70, dbetween = 0.41, but
analyses were significant at follow-up, with large effect sizes, t(79) = 2.89,
p = .005, dwithin = 1.20, dbetween = 1.00. LRT-HS superiority for
depression was observed at posttreatment, t(73) = 2.58, p = .012, but not
follow-up, t(76) = 1.08, p = .282, with moderate effect sizes, dwithin =
0.46-0.60, dbetween = 0.53-0.70. The findings show that even in older
age, PTSD and depression following exposure to multiple traumatic
childhood events can be treated efficaciously using an age-appropriate
treatment that includes structured life review and narrative exposure.

Older adults, trauma, PTSD, life review, exposure, Holocaust
Journal of Traumatic Stress
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Abstract In this paper, a novel method to enhance Frequency Modulated
Continuous Wave (FMCW) THz imaging resolution beyond its diffraction
limit is proposed. Our method comprises two stages. Firstly, we
reconstruct the signal in depth-direction using a sinc-envelope, yielding a
significant improvement in depth estimation and signal parameter
extraction. The resulting high-precision depth estimate is used to deduce
an accurate reflection intensity THz image. This image is fed in the second
stage of our method to a 2D blind deconvolution procedure, adopted to
enhance the lateral THz image resolution beyond the diffraction limit.
Experimental data acquired with a FMCW system operating at 577 GHz
with a bandwidth of 126 GHz shows that the proposed method enhances
the lateral resolution by a factor of 2.29 to 346.2 pm with respect to the
diffraction limit. The depth accuracy is 91 um. Interestingly, the lateral
resolution enhancement achieved with this blind deconvolution concept
leads to better results in comparison with conventional gaussian
deconvolution. Experimental data on a PCB resolution target is presented,
in order to quantify the resolution enhancement and to compare the
performance with established image enhancement approaches. The
presented technique allows exposure of the interwoven fiber reinforced
embedded structures of the PCB test sample.

Keywords Terahertz, Frequency Modulated Continuous Wave (FMCW), resolution

enhancement, deconvolution, parameter extraction
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Recent studies in Human Activity Recognition (HAR) have shown that
Deep Learning methods are able to outperform classical Machine Learning
algorithms. One popular Deep Learning architecture in HAR is the
DeepConvLSTM. In this paper we propose to alter the DeepConvLSTM
architecture to employ a 1-layered instead of a 2-layered LSTM. We
validate our architecture change on 5 publicly available HAR datasets by
comparing the predictive performance with and without the change
employing varying hidden units within the LSTM layer(s). Results show
that across all datasets, our architecture consistently improves on the
original one: Recognition performance increases up to 11.7% for the F1-
score, and our architecture significantly decreases the amount of learnable
parameters. This improvement over DeepConvLSTM decreases training
time by as much as 48%. Our results stand in contrast to the belief that
one needs at least a 2-layered LSTM when dealing with sequential data.
Based on our results we argue that said claim might not be applicable to
sensor-based HAR.

Human Activity Recognition, Deep Learning, CNN-LSTMs
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Automatic approach biases toward smoking-related cues have been
implicated in the development and maintenance of addictive behaviors.
Studies aiming at modifying such biases have shown promise in changing
maladaptive approach tendencies for smoking cues and reducing smoking
behavior. However, training effects tend to be small and partly
inconsistent. The present randomized-controlled trial incorporated virtual
reality (VR) technology into Approach Bias Modification (ABM) to
improve efficacy. One-hundred-eight smokers attended behavioral
counseling for smoking cessation and were thereafter randomized to
receive VR-ABM or VR- control training. During VR-ABM, participants
trained to implicitly avoid smoking-related objects and to approach
alternative objects, while no such contingency existed in the VR-control
condition. Trainings were administered in six sessions within a two-week
period. Assessments were conducted at baseline, post- intervention (three
weeks after baseline), and at follow-up (seven weeks after baseline). VR-
ABM did not change approach biases, nor other cognitive biases, but it
was superior in reducing daily smoking. However, this effect was limited
to the two-week training period. Both groups improved in other smoking-
and health-related variables across time. Future work should continue to
investigate working mechanisms of ABM, in particular crucial training
ingredients. VR could prove valuable for public health as the potential of
VR-based treatments is large and not fully explored

approach bias, approach bias modification, virtual reality, cigarette
smoking, smoking cessation, nicotine addiction
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Abstract One of the most robust signals of climate change is the relentless rise in
global mean surface temperature, which is linked closely with the water-
holding capacity of the atmosphere. A more humid atmosphere will lead
to enhanced moisture transport due to, among other factors, an
intensification of atmospheric rivers (ARs) activity, which are an
important mechanism of moisture advection from subtropical to extra-
tropical regions. Here we show an enhanced evapotranspiration rates in
association with landfalling atmospheric river events. These anomalous
moisture uptake (AMU) locations are identified on a global scale. The
interannual variability of AMU displays a significant increase over the
period 1980-2017, close to the Clausius-Clapeyron (CC) scaling, at 7 %
per degree of surface temperature rise. These findings are consistent with
an intensification of AR predicted by future projections. Our results also
reveal generalized significant increases in AMU at the regional scale and
an asymmetric supply of oceanic moisture, in which the maximum values
are located over the region known as the Western Hemisphere Warm Pool
(WHWP) centred on the Gulf of Mexico and the Caribbean Sea.

Keywords Atmospheric Rivers, Moisture Transport, Signal of Climate Change,
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Nowadays, several historical steel structures present damage and an
advanced deterioration state induced by human or natural actions,
causing fluctuations in geometrical, physical, and mechanical properties
that dramatically affect their mechanical behavior. Due to the economic,
cultural, and heritage value, these constructions must be comprehensively
assessed to verify their current condition state. This work presents a
holistic methodology aimed at the mnon-destructive experimental
characterization and reliability-based structural assessment of historical
steel bridges. It comprehends from the experimental data acquisition to
the finite element model updating and the probabilistic-based structural
assessment to obtain the reliability indexes of serviceability and ultimate
limit states. Several sources of information are considered in the
evaluation process, thus, results are more realistic and accurate and can
be used for optimal decision-making related to maintenance and
retrofitting actions. The feasibility of the methodology has been tested on
O Barqueiro Bridge, an aging riveted bridge located in Galicia, Spain. The
study first involved a comprehensive experimental campaign to
characterize the bridge effectively at multiple levels: geometry, material,
and structural system by the synergetic combination of different tools and
methods: in-depth visual inspection, terrestrial laser scanner survey,
ultrasonic testing, and ambient vibration test. Subsequently, a detailed
FE model was developed and calibrated with an average relative error in
frequencies of 2.04% and an average MAC value of 0.94. Finally, the
reliability-based structural assessment was performed, yielding reliability
indexes of 1.80 and 1.99 for the serviceability and ultimate limit states,
respectively. Thus, the bridge could not withstand traffic loads with
satisfactory structural performance in its current condition.

Aging steel bridge, Non-destructive experimental testing, Model updating,
Reliability analysis.
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Currently, the interest in eco-friendly treatments for the removal of
pollutants has increased and more sustainable treatment solutions are
required. In this study, the homogeneous and heterogeneous activation of
peroxymonosulfate (PMS) was carried out for the degradation of an
industrial dye. Initially, the homogeneous PMS activation by different
transition metals (Co, Cu, Ni, Fe) was ascertained. Cobalt resulted in the
best performance attaining removal levels around 100% in only 30 min.
Then, the influence of operational parameters such as pH and pollutant
concentration were evaluated. The results displayed a high efficiency in
the degradation and mineralisation operating close to neutral pH. The
mechanism of the reaction was also studied and the obtained results
demonstrated that sulfate radical is the primary reactive specie involved
in the pollutant degradation. The optimisation of the degradation process
was then carried out by a response surface methodology and several
variables (PMS and Co concentration and temperature) were evaluated.
The optimisation was performed in order to maximise the degradation and
minimise the consumption of catalyst resulting in values of Co
concentration 0.0125 mM, temperature 40 °C and PMS concentration
0.895 mM. Finally, heterogeneous activation by Co-catalyst
immobilisation using alginate beads (Co-AB) and amberlite (Co-A) was
performed. The results showed the superiority of Co-AB maintaining a
high removal level after four treatment cycles with low Co leaching.

Catalyst; Cobalt; Cobalt alginate bead; Cobalt amberlite; Leather dye;
PMS
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Twin-field (TF) quantum key distribution (QKD) was conjectured to beat
the private capacity of a point-to-point QKD link by using single-photon
interference in a central measuring station. This remarkable conjecture
has recently triggered an intense research activity to prove its security.
Here, we introduce a TF-type QKD protocol which is conceptually simpler
than the original proposal. It relies on the pre-selection of a global phase,
instead of the post-selection of a global phase, which significantly
simplifies its security analysis and is arguably less demanding
experimentally. We demonstrate that the secure key rate of our protocol
has a square-root improvement over the point-to-point private capacity,
as conjectured by the original TF QKD.

Quantum communication, quantum cryptography, quantum key
distribution

npj Quantum Information

2019

10.1038/s41534-019-0175-6



Annotated bibliography - University of Vigo 267

Challenges and Opportunities for Renewable Ammonia Production via Plasmon-

Assisted Photocatalysis

Authors

Authors’ emails

Abstract

Keywords

Publication
Date
DOI

Begona Puértolas, Miguel Comesana-Hermo, Lucas V Besteiro, Margarita
Viazquez-Gonzdalez, Miguel A Correa-Duarte

begona.puertolas@Quvigo.es; lucas.v.besteiroQuvigo.es;
margarita.vazquezQuvigo.es; miguel.comesana-hermo@u-paris.fr;
macorrea@uvigo.es

Despite its severe operating con ditions, associated energy consumption,
and environmental concerns, the manufacture of nitrogen-rich fertilizers
still relies heavily on producing ammonia in centralized chemical plants
via the Haber—Bosch process. A distributed and more sustainable scheme
considers the on-site production of carbon-neutral fertilizers at ambient
conditions in photocatalytic reactors powered by sunlight. Among the
different strategies proposed to boost the nitrogen reduction ability of
conventional catalysts, the incorporation of plasmonic nanomaterials is
gaining widespread interest owing to their unique optical tunability and
their potential to improve the efficiency and selectivity of many chemical
transformations. This Perspective examines the state-of-the-art for the
nitrogen reduction reaction via plasmon-driven photocatalysis and
discusses design principles for advancing it. The different physical
mechanisms underlying the operation of plasmonic materials in a catalytic
setting, and the dimensions along which the catalysts can be tuned to
harness them are detailed. Paths to overcome current frontiers in the field,
including design strategies of plasmonic photocatalysts, the development
of complementary characterization techniques, the standardization of the
reaction conditions and ammonia quantification methods, and the
possibilities offered by theoretical methods to drive material discovery,
identifying fundamental bottlenecks, and proposing directions for the
advancement of this emerging field are outlined.

heterogeneous catalysis, multiscale models, nanomaterials, nitrogen
fixation, nitrogen reduction, photocatalysis, plasmon
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Inspired by the biogenetic proposal of an intramolecular Diels—Alder
(IMDA) cycloaddition, the total synthesis of natural product nahuoic acid
A, a cofactor-competitive inhibitor of the epigenetic enzyme lysine methyl
transferase SETDS8, has been carried out. A non-conjugated pentaenal
precursor was synthesized with high levels of stereoselectivity at seven
stereogenic centers and with the appropriate control of double bond
geometries. Although the IMDA reaction of the non-conjugated pentaenal
using Me2AICl for catalysis at —40 °C selectively afforded the trans-fused
diastereomer corresponding to the Re-endo mode of cycloaddition, under
thermal reaction conditions it gave rise to a mixture of diastereomers, that
preferentially formed through the exo mode, including the cis-fused
angularly-methylated octahydronaphthalene diastereomer precursor of
nahuoic acid A. The natural product could be obtained upon oxidation
and overall deprotection of the hydroxyl groups present in the Si-exo
IMDA diastereomer.

DFT, natural products, total synthesis, epigenetic.
Chemical Science
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We study topologically charged propagation-invariant eigenstates of the
14 2-dimensional Schrédinger equation with a cubic (focusing)-quintic
(defocusing) nonlinear term. First, we revisit the self-trapped vortex
soliton solutions. Using a variational ansatz that allows us to describe the
solutions as a liquid with a surface tension, we derive a simple formula
relating the inner and outer radii of the bright vortex ring. Then, using
numerical and variational techniques, we analyse dark soliton solutions
for which the wave function density asymptotes to a non-vanishing value.
We find an eigenvalue cutoff for the propagation constant that depends
on the topological charge 1. The variational profile provides simple and
very accurate results for 12 2. We also study the azimuthal stability of the
eigenstates by a linear analysis finding that they are stable for all values
of the propagation constant, at least for small 1.

Nonlinear optics, optical vortices, solitons
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Biomass is commonly used for heat production in small-scale and domestic
facilities. Particulate matter (PM) emissions from the combustion of solid
biomass are a concern because of hazards to human health. Electrostatic
precipitators (ESPs) have been supported as the most promising
mitigation technology, although there is a lack of consolidation to provide
and promulgate a solution. The currently published studies on small-scale
biomass do not offer a deep performance analysis of an electrostatic
precipitator; instead, different designs have been presented and validated
through efficiency measurements. In this work, an easily attachable ESP
design is tested to more deeply analyse its performance with emissions
from a pellet boiler, measuring its retention efficiency as a function of the
PM sizes generated by the boiler, and under the influence of the supplied
voltage and the geometry considering different discharge electrode
diameters. Increasing voltage give higher separation efficiencies until 90%
are reached, and further improvements are not remarkable. This efficiency
value is influenced by the limitations of the particle analyser. A thinner
discharge electrode achieves both better efficiencies and stable operation
at lower voltage than a thicker electrode. Regarding the PM size, the
retention capacity of the ESP is lower for particles between approximately
0.17 pm and 0.7 pm due to the reduced ability of the charging
mechanisms. The formation of agglomerates during re-entrainment is also
observed.

Biomass combustion; Electrostatic precipitation; Particulate matter;
Pollution reduction; Small-scale
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This article investigates the efficiency, accuracy and versatility of a surface
integral equation (SIE) multisolver scheme to address very complex and
large-scale radiation problems including multiple scale features, in the
context of realistic electromagnetic compatibility (EMC)/electromagnetic
interference (EMI) studies. The tear-and-interconnect domain
decomposition (DD) method is applied to properly decompose the problem
into multiple subdomains attending to their material, geometrical, and
scale properties, while different materials and arbitrarily shaped
connections between them can be combined by using the so-called
multiregion vector basis functions. The SIE-DD approach has been widely
reported in the literature, mainly applied to scattering problems or small
radiation problems. Complementarily, in this article, the focus is placed
on realistic radiation problems, involving tens of antennas and sensors and
including multiscale ingredients and multiple materials. Such kind of
problems are very demanding in terms of both convergence and
computational resources. Throughout two realistic case studies, the
proposed SIE-DD approach is shown to be a powerful electromagnetic
modeling tool to provide the accurate and fast solution which is
indispensable to rigorously accomplish real-life EMC/EMI studies.

Domain decomposition, electromagnetic compatibility, electromagnetic

interference, fast solvers, method of moments, surface integral equations
IEEE Transactions on Antennas and Propagation
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Abstract This study analyzes sediment cores obtained from the Iberian Margin to
investigate changes in the palaeoclimatic, palaeoproductivity, and
diagenetic properties that have occurred over the past 172,000 years. The
sediment record consists of four units, with low sedimentation rates during
cold periods and the presence of detrital facies associated with ice-rafted
debris events during Heinrich Stadials. The succession of these units and
facies is influenced by the superposition of the Milankovitch and
Dansgaard-Oeschger cycles.

Palaeoproductivity was evaluated using several parameters, including
total organic carbon, calcium carbonate content, biogenic barium, and
organic phosphorus. A sequential extraction was performed to explore the
different phases of barium within the sediments. The findings suggest that
there are limitations in the use of biogenic barium and phosphorus due to
the contribution of detrital barium during Heinrich Stadials. Only calcium
carbonate fluctuates in response to glacial/interglacial cycles.

In addition, some diagenetic proxies reveal oxidation fronts of different
generations, suggesting continuous oxygenation of the sediment and non-
steady-state conditions caused by erosional activity. These results provide
insight into the long-term environmental changes that have occurred in
the Iberian Margin and contribute to our understanding of the factors
that influence these changes over time..

Keywords Bottom-current activity, early diagenesis, Galician continental margin,
palaeoclimatic changes, palaeoproductivity, sedimentary evolution.

Publication Sedimentology Open Access
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This study investigated changes in copper accumulation and fractionation
based on the depth of soils obtained from active and abandoned vineyards.
Soil samples were collected at different depths in three areas with active
and abandoned vineyards, and the concentrations of total copper and
copper fractions were measured in these soil samples. Results revealed that
in active vineyards, total copper accumulation was the highest in the first
layer of soil (depth = 0-2 cm), with concentrations (193-892 mg kg-1)
considerably higher than those in the deepest soil layer (depth = 40-50
cm; concentration = 63-71 mg kg-1). This accumulation was significantly
correlated with the total carbon concentration in the soil. However, the
total copper concentration in abandoned vineyards (84-374 mg kg-1) was
the highest in the subsurface layers (depth = 10-15 c¢cm) and was not
significantly correlated with the total carbon content. Moreover, the
percentage of available copper was lower in abandoned vineyards than in
active vineyards. In terms of copper fractionation, the main fraction in
active vineyard soil was copper bound to organic matter, whereas the main
fraction in abandoned vineyard soil was residual copper. Therefore,
vineyard abandonment and its transformation into forest changed the
distribution and fractionation of copper based on soil depth, thus
decreasing the amount of available copper and improving the soil quality,
which could enable new ecosystems.

Copper aging, Fractionation, Land use change, Pollution, Vertical
distribution, Vineyard
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Zeolitic imidazolate framework-8 (ZIF-8) is a metal organic framework
with exceptional intrinsic properties, high tunability, cost effectiveness,
and producibility, which has boosted the research development of the
field. ZIF-8-based materials have shown high capabilities for multiple
purposes as catalysts, capacitors, electrodes, drug delivery systems, or
adsorption/separation membranes. Herein, we report the synergistic
combination of ZIF-8, plasmonic nanoparticles, and rationally designed
protein adaptors and antibodies for fabricating novel surface-enhanced
Raman scattering (SERS) tags with enhanced sensing capabilities. The
SERS tags consist of Au@Ag core—shell nanorods individually
encapsulated within a multifunctional ZIF-8 matrix encoded with Raman
reporters. While the role of the plasmonic core is to enhance the Raman,
the ZIF-8 traps the Raman active molecules and, more importantly,
facilitates the active targeting of the SERS tag surface through the
modular assembly with conventional (i.e., immunoglobulins) and
recombinant antibodies (i.e., nanobodies) mediated by the specific
interaction of Zn2+ with polyhistidine-tagged protein G and SpyCatcher.
Evidence of the capabilities of the Au@QAgQZIF-8 nanotags for the SERS
detection of EGFR and CD44 cell surface receptors in vitro illustrates the
potential of these optical nanoprobes for imaging and multiplex
biodetection. The reported modular assembly approach for the
functionalization of ZIF-8 SERS nanotags with different classes of
antibodies based on polyhistidine-tagged peptides and protein—protein
interactions can not only be applied to the ever-increasing number of
reported MOFs structures but also can be further exploited as a universal
means for the functionalization of other transition metal surfaces.

Biopolymers, Metal organic frameworks, Nanoparticles, Peptides and
proteins, Raman spectroscopy
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Abstract We use 9years of dynamic panel data (4,090 observations) to explore how
decarbonization moderates the association between a selection of
efficiency-driven shop-floor initiatives and labor productivity. The results
are mixed: the relationship between materials efficiency and labor
productivity is positively moderated by decarbonization, but the
relationship between increases in inventory turnover or the average firm
wage as a multiple of average sector wages are negatively moderated by
decarbonization. Overall, we find that decarbonization leads to an average
drop in sales of 1.8% per worker. This evidence therefore suggests that
climate change goals impacting industrial firms might be difficult to
accomplish if managers expect to achieve decarbonization for free with
current organizational best practices.

Keywords climate change, decarbonization, efficiency wages, industry, labor
productivity, low-carbon operations, management, materials efficiency,
stock turnover.

Publication Journal of operations management
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Abstract Travel patterns are becoming more differentiated, influenced by new
variables resulting from changes in lifestyle. The relevance of the senior
segment for this industry, with the continuous aging population and their
economic status, made this segment a very attractive group for the sector,
and even more so in a country that is characterized by its aging, such as
Spain. Spatial effects are considered a key element to understand this
process, but there are only a few studies focusing on cross-cultural
influences and the neighborhood context. For this purpose, the technique
of geographically weighted principal component analysis (GWPCA) is
applied in a novel way for the sector, showing different behavior patterns
according to area of origin. The GWPCA is a localized version of the
principal component analysis (PCA) used when there is a certain spatial
heterogeneity in the structure of a multivariate data set. The results
confirmed that GWPCA is an effective statistical methodology to research
spatial heterogeneity for travel behavior, with clearly differentiated
scenarios for the north, center and south of Spain, where the most
determining factors in each case were hygiene and cleanliness, medical
coverage and transport facilities.

Keywords GWPCA; Senior travel; Spatial heterogeneity; Tourism
Publication Tourism Management
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Objectification of the female body is generating much research.
Nevertheless, this has revealed little about whether women's evaluations
depend on the level of psychological intimacy with the perpetrator of that
objectification. Intimacy theory predicts that objectifying comments
would seem more acceptable coming from a close partner, especially for
sexist women. The present study begins to fill these gaps by analyzing
responses from 301 heterosexual/bisexual adult women in the United
States (M aee = 37.02, range = 18-72) to appearance and sexual body
comments made by four different male perpetrators: strangers, colleagues,
friends, or partners. Measures assessed women's perceptions of
objectification, as well as reported enjoyment of these comments. As long
as they were not negative, comments from heterosexual partners were
perceived as the least objectifying and enjoyed the most; comments from
colleagues, strangers, and friends were linked with greater objectification
and less enjoyment. Additionally, sexist attitudes toward men and
women-but more clearly toward men-linked with objectification and
enjoyment. Future research directions and practical implications are
discussed.

Objectification; body image; heterosexuality; romantic relationship; sexual
harassment; sexualization
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Abstract Reality Monitoring (RM) criteria has been proposed as a forensic tool in
order to discern between perceived and imagined memories. However, no
systematic evidence has been provided on its validity for use in testimony
evaluation. Thus, a metaanalytic review was designed to study its validity
in forensic setting. A total of 40 primary studies were found, yielding 251
effect sizes. Random-effects meta-analyses correcting the effect size for
sampling error and criterion unreliability were performed. The results
showed that the total RM score discriminated, d = 0.542 (5 = 0.562),
between imagined and perceived memories of events. In relation to
individual criteria, the results showed support for the model’s predictions
(more external attributes in perceived memories) for clarity, d = 0.361 (&
= 0.399), sensory information, d = 0.359 (& = 0.397), spatial information,
d = 0.250 (5 = 0.277), time information, d = 0.509 (& = 0.563),
reconstructability of the story, d = 0.441 (& =0.488), and realism, d =
0.420 (5 = 0.464), but not for affective information, d = 0.024 [-0.081,
0.129]. Nevertheless, except for temporal information, the results are not
generalized (negative effects may be found). For cognitive operations, the
results corroborated, although the magnitude of the effect was lower than
small, the hypothesis (more cognitive operations in imagined memories),
d = -0.107 [-0.178, -0.036] (5 = -0.119). The moderating effects of age
(more cognitive operations on imagined memories in adults, and on
perceived memories in underage), evocation type (external attributes
discern between imagined and perceived memories, in both self-
experienced and non-experimented accounts), and criteria score (the
results varied by score) moderators were studied. As conclusions, forensic
implications for the validity of the RM technique in court proceedings are
discussed

Keywords Imagined memories; Perceived memories; Forensic assessment; Witness
credibility; Reality monitoring
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The academic community is showing keen interest in Public Service
Interpreting (PSI) due to its importance in ensuring fair treatment and
human rights’ protection in an increasingly mobile world population. The
importance of good interpreter training and provision of pro-fessional
services is therefore an essential requisite for ensuring quality language
mediation. PSI in gender violence (GV) settings is one such service that
needs close attention. Commu-nication of public service agents with
foreign victims in the different areas (courts, police, forensic medicine,
etc.) and stages of GV assistance involves specific features, and therefore
the need for specialised training. Speak Out for Support (SOS-VICS) is
an EU funded pro-ject that has created resources to provide specialised
training for interpreters assisting GV victims. The project first ascertained
the communication needs of all stakeholders (service providers, victims
and interpreters) and then prepared a set of resources aimed at enhancing
such communication. This paper addresses service providers’
perceptions of the training needs of interpreters and presents the main
topics raised, such as specific knowledge on GV and of the field (legal,
medical, etc.), understanding of the gender perspective or manage-ment
of ethics, trauma and stress issues

Public Service Interpreting (PSI); Gender Violence (GV); Violence
Against Women; Community Interpreting; Victims
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Translation, accessibility and the viewing experience of foreign, deaf and
blind audiences has long been a neglected area of research within film
studies. The same applies to the film industry, where current distribution
strategies and exhibition platforms severely underestimate the audience
that exists for foreign and accessible cinema. Translated and accessible
versions are usually produced with limited time, for little remuneration,
and traditionally involving zero contact with the creative team. Against
this background, this book presents accessible filmmaking as an
alternative approach, integrating translation and accessibility into the
filmmaking process through collaboration between translators and
filmmakers. The book introduces a wide notion of media accessibility and
the concepts of the global version, the dubbing effect and subtitling
blindness. It presents scientific evidence showing how translation and
accessibility can impact the nature and reception of a film by foreign and
sensory-impaired audiences, often changing the film in a way that
filmmakers are not always aware of. The book includes clips from the
award-winning film Notes on Blindness on the Routledge Translation
Studies Portal, testimonies from filmmakers who have adopted this
approach, and a presentation of the accessible filmmaking workflow and
a new professional figure: the director of accessibility and translation.
This is an essential resource for advanced students and scholars working
in film, audiovisual translation and media accessibility, as well as for those
(accessible) filmmakers who are not only concerned about their original
viewers, but also about those of the foreign and accessible versions of their
films, who are often left behind.

Accessible filmmaking, media accessibility, audiovisual translation,
disability
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The Maritime Labour Convention (MLC), 2006, is celebrating ten years
in force on August 20, 2023, having been produced to ensure decent
working and living conditions for seafarers and to establish a system of
fair competition among shipowners. During these years, the Convention
has navigated through very rough waters, including a major economic
crisis and a global pandemic that have especially hit these essential
workers, providing that it is equipped with a framework capable of
addressing the governance gap that is the trademark of global supply
chains. However, it is time to revisit the legal and political success that it
undoubtedly represented when approved in 2006, especially after the
shock waves sent into the sector by the COVID-19 pandemic that
triggered a “humanitarian crisis” in terms of the United Nations agencies
most directly involved in addressing it. To this end, this paper seeks to
assess the Convention’s performance against the ILO Agenda on Decent
Work grounded on four pillars: employment, rights at work, social
protection, and social dialogue. Inseparable, interrelated and mutually
dependent, these four objectives help identify in a systematic (although
not exhaustive) manner grey areas in the Convention’s commitment to
decent employment in shipping. They also help understand the difficulties
faced by the MLC, 2006 in triggering a race to the top in labor standards
that is actually far from happening. Against this backdrop, the
recommendation is made to intensify global social dialogue as the way
forward to address not only new challenges to the seafaring profession,
but also those that have remained unsolved since its inception.
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Abstract Climate warming has the potential to alter ecosystem function through
temperature-dependent changes in individual metabolic rates. The
temperature sensitivity of phytoplankton metabolism 1is especially
relevant, since these microorganisms sustain marine food webs and are
major drivers of biogeochemical cycling. Phytoplankton metabolic rates
increase with temperature when nutrients are abundant, but it is unknown
if the same pattern applies under nutrient-limited growth conditions,
which prevail over most of the ocean. Here we use continuous cultures of
three  cosmopolitan  and  biogeochemically  relevant species
(Synechococcus sp., Skeletonema  costatum and Emiliania  huzleyi) to
determine the temperature dependence (activation energy, E.) of
metabolism under different degrees of nitrogen (N) limitation. We show
that both COs: fixation and respiration rates increase with N supply but
are largely insensitive to  temperature. F. of  photosynthesis
(0.11+0.06 eV, mean=+SE) and respiration (0.04£0.17eV) under N-
limited growth is significantly smaller than E. of growth rate under
nutrient-replete conditions (0.77+0.06eV). The reduced temperature
dependence of metabolic rates under nutrient limitation can be explained
in terms of enzyme kinetics, because both maximum reaction rates and
half-saturation constants increase with temperature. Our results suggest
that the direct, stimulating effect of rising temperatures upon
phytoplankton metabolic rates will be circumscribed to ecosystems with
high-nutrient availability

Keywords marine photosynthesis, nutrients, ocean warming, phytoplankton
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Abstract Many rivers have been impacted by heavy metal pollution in the past but

the long-term legacies on biodiversity are difficult to estimate. The River

Ulla (NW Spain) was impacted by tailings from a copper mine during the

1970-1980s but absence of baseline values and lack of subsequent

monitoring have prevented a full impact assessment. We used archived

fish scales of Atlantic salmon to reconstruct levels of historical copper

pollution and its effects on salmon fitness. Copper bioaccumulation

significantly increased over baseline values during the operation of the

mine, reaching sublethal levels for salmon survival. Juvenile growth and

relative population abundance decreased during mining, but no such

effects were observed in a neighbouring river unaffected by mining. Our

results indicate that historical copper exposure has probably compromised

the fitness of this Atlantic salmon population to the present day, and that

fish scales are suitable biomarkers of past river pollution.

Keywords Atlantic salmon, Copper mine, Scales, Fish growth, Bioaccumulation
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In mammals, hypothalamic AMP-activated protein kinase (AMPK) ol
and o2 isoforms mainly relate to regulation of thermogenesis/liver
metabolism and food intake, respectively. Since both isoforms are present
in fish, which do not thermoregulate, we assessed their role(s) in
hypothalamus regarding control of food intake and energy homeostasis.
Since many fish species are carnivorous and mostly mammals are
omnivorous, assessing if the role of hypothalamic AMPK is different is
also an open question. Using the rainbow trout as a fish model, we first
observed that food deprivation for 5 days did not significantly increase
phosphorylation status of AMPKo in hypothalamus. Then, we
administered adenoviral vectors that express dominant negative (DN)
AMPKal or AMPKoa2 isoforms. The inhibition of AMPKa2 (but not
AMPKol) led to decreased food intake. The central inhibition of
AMPKo2 resulted in liver with decreased capacity of use and synthesis of
glucose, lipids, and amino acids suggesting that a signal of nutrient
abundance flows from hypothalamus to the liver, thus suggesting a role
for central AMPKo2 in the regulation of peripheral metabolism in fishes.
The central inhibition of AMPKal induced comparable changes in liver
metabolism though at a lower extent. From an evolutionary point of view,
it is of interest that the function of central AMPKo2 remained similar
throughout the vertebrate lineage. In contrast, the function of central
AMPKol in fish relates to modulation of liver metabolism whereas in
mammals modulates not only liver metabolism but also brown adipose
tissue and thermogenesis.

Trout, hypothalamus, AMPK isoforms, food intake, hepatic metabolism
Molecular Neurobiology
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Dinosaurs dominated Mesozoic terrestrial ecosystems globally. However,
whereas a  pole-to-pole  geographic  distribution characterized
ornithischians and theropods, sauropods were restricted to lower latitudes.
Here, we evaluate the role of climate in shaping these biogeographic
patterns through the Jurassic—Cretaceous (201-66 mya), combining
dinosaur fossil occurrences, past climate data from Earth System models,
and habitat suitability modeling. Results show that, uniquely among
dinosaurs, sauropods occupied climatic niches characterized by high
temperatures and strongly bounded by minimum cold temperatures. This
constrained the distribution and dispersal pathways of sauropods to
tropical areas, excluding them from latitudinal extremes, especially in the
Northern Hemisphere. The greater availability of suitable habitat in the
southern continents, particularly in the Late Cretaceous, might be key to
explaining the high diversity of sauropods there, relative to northern
landmasses. Given that ornithischians and theropods show a flattened or
bimodal latitudinal biodiversity gradient, with peaks at higher latitudes,
the closer correspondence of sauropods to a subtropical concentration
could hint at fundamental thermophysiological differences to the other
two clades.

Dinosauria, biogeography, thermophysiology, Sauropoda, Ornithischia,
Theropoda, macroecology, macroevolution, Mesozoic, paleoclimate
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Agro-industries should adopt effective strategies to use agrochemicals such
as glyphosate herbicides cautiously in order to protect public health. This
entails careful testing and risk assessment of available choices, and also
educating farmers and users with mitigation strategies in ecosystem
protection and sustainable development. The key to success in this
endeavour is using scientific research on biological pest control, organic
farming and regulatory control, etc., for new developments in food
production and safety, and for environmental protection. Education and
research is of paramount importance for food and nutrition security in the
shadow of climate change, and their consequences in food production and
consumption safety and sustainability. This review, therefore, diagnoses
on the use of glyphosate and the associated development of glyphosate-
resistant weeds. It also deals with the risk assessment on human health of
glyphosate formulations through environment and dietary exposures
based on the impact of glyphosate and its metabolite AMPA -
(aminomethyl)phosphonic acid- on water and food. All this to setup
further conclusions and recommendations on the regulated use of

glyphosate and how to mitigate the adverse effects.

AMPA; Cancer risks; Glyphosate use; Herbicide research; Resistant weed
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Influence of the electrode material on ROS generation and electroporation

efficiency in low and high frequency nanosecond pulse range
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Abstract Electroporation is a widely-used methodology for permeabilization of cells
using pulsed electric field (PEF). In this paper, we compare the
electroporation efficiency in terms of molecular transport and the
generated reactive oxygen species (ROS) between low (1Hz) and high
(1 MHz) frequency nanosecond range PEF bursts. We used aluminum,
copper and stainless-steel electrodes and evaluated the influence
of electrode material on ROS generation and electroporation. Bursts of 25
or 50 pulses of 7-14kV/cm amplitude and 200 ns duration were applied,
and the results were compared to those obtained using electroporation
with pulses of equivalent energy in conventional microsecond range. It was
determined that electroporation efficiency scales with ROS generation and
is highly affected by the material of electrodes and by the applied pulsing
protocols. We present experimental evidence that metal ions, and not the
pH fronts near the electrodes, play a major role in generation of ROS
during electroporation.

Keywords Electroporation, Membrane permeabilization, MHz, Reactive oxygen
species
Publication Bioelectrochemistry. Amsterdam: Elsevier B.V. ISSN 1567-5394. eISSN
1878-562X
Date 2019
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The aim of the paper is to present methodology to personalise learning
using learning analytics and to make further decisions on suitability,
acceptance and use of personalised learning units. In the paper, first of all,
related research review is presented. Further, an original methodology to
personalise learning applying learning analytics in virtual learning
environments and empirical research results are presented. Using this
learning personalisation methodology, decision-making model and method
are proposed to evaluate suitability, acceptance and use of personalised
learning units. Personalised learning units evaluation methodology
presented in the paper is based on (1) well-known principles of Multiple
Criteria Decision Analysis for identifying evaluation criteria; (2)
Educational Technology Acceptance & Satisfaction Model (ETAS-M)
based on well-known Unified Theory on Acceptance and Use of
Technology (UTAUT) model, and (3) probabilistic suitability indexes to
identify learning components’ suitability to particular students’ needs
according to their learning styles. In the paper, there are also examples of
implementing the methodology using different weights of evaluation
criteria. This methodology is applicable in real life situations where
teachers have to help students to create and apply learning units that are
most suitable for their needs and thus to improve education quality and
efficiency.)

Learning Analytics, Decision Making, Personalisation, Learning Units,
Evaluation of Suitability, Acceptance And use

Behaviour & Information Technology. Oxford: Taylor & Francis. ISSN
0144-929X. eISSN 1362-3001

2019
https://doi.org/DOI: 10.1080/0144929X.2018.1539517



Annotated bibliography - Vilnius Gediminas Technical University 289

Prediction of meander delay system parameters for Internet-of-Things devices

using Pareto-optimal artificial neural network and multiple linear regression

Authors

Authors’ emails

Abstract

Keywords
Publication
Date

DOI

Darius Plonis; Andrius Katkevicius; Antanas Gurskas; Vytautas
Urbanavicius; Rytis Maskeliinas; Robertas Damasevic¢ius
darius.plonis@vilniustech.lt, andrius.katkevicius@vilniustech.lt,
antanas.gurskas@vilniustech.lt, vytautas.urbanavicius@vilniustech.lt,

rytis.maskeliunas@ktu.lt., robertas.damasevicius@Qvdu.lt

Meander structures are highly relevant in the Internet-of-Things (IoT)
communication systems, their miniaturization remains as one of the key
design issues. Meander structures allow to decrease the size of the IoT
device, while maintaining the same operating parameters of the IoT
device. Meander structures can also work as the delay systems, which can
be used for the delay and synchronization of signals in IoT devices. The
design procedure of the meander delay systems is time-consuming and
cumbersome because of the complexity of the numerical and analytical
methods employed during the design process. New methods, which will
accelerate the synthesis procedure of the meander delay systems, should
be investigated. This is especially relevant when the procedure of synthesis
must be repeated many times until the appropriate configuration of the
IoT device is found. We present the procedure of synthesis of the meander
delay system using the Pareto-optimal multilayer perceptron network and
multiple linear regression model with the M5 descriptor. The prediction
results are compared with results, which were obtained using the
commercial Sonnet © software package and with the results of physical
experiment. The difference between the experimentally achieved and
predicted results did not exceed 1.53 %. Moreover, the prediction of
parameters of the meander delay system allowed to speed up the
procedure of synthesis multiple times from hours to only 2.3 s.

Delays, Antennas, Conductors, Microstrip, Delay lines, Internet of Things
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Linear displacement measuring systems, like optical encoders, are widely
used in various precise positioning applications to form a full closed-loop
control system. Thus, the performance of the machine and the quality of
its technological process are highly dependent on the accuracy of the linear
encoder used. Thermoelastic deformation caused by a various thermal
sources and the changing ambient temperature are important factors that
introduce errors in an encoder reading. This work presents an
experimental realization of the real-time geometric and thermal error
compensation of the optical linear encoder. The implemented
compensation model is based on the approximation of the tested encoder
error by a simple parametric function and calculation of a linear nature
error component according to an ambient temperature variation. The
calculation of a two-dimensional compensation function and the real-time
correction of the investigated linear encoder position readings are realized
by using a field programmable gate array (FPGA) computing platform.
The results of the performed experimental research verified that the final
positioning error could be reduced up to 98%

Measuring scale; Thermoelastic deformation; Coefficient of thermal
expansion
Sensors: Special issue: Advances in sensors and sensing for technical
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Electroporation is a pulsed electric field (PEF) induced phenomenon,
which effectiveness varies dependent on pulse parameters. This work
focuses on nano-electrochemotherapy with bleomycin and doxorubicin to
derive protocols as effective as European Standard Operating Procedures
on Electrochemotherapy (ESOPE), which employ conventional
microsecond range pulses. As a model, murine Lewis lung carcinoma
(LLC1) cell line was used. The effects of pulse duration (100-500 ns), PEF
amplitude (6-10 kV/cm) and pulse repetition frequency (10 kHz, 100 kHz,
1 MHz) were studied. A total of 75 ns protocol variations have been used.
For detection of cell permeabilization, Yo-Pro-1 and flow cytometry were
employed. Cell viability was evaluated 24-, 48-, or 72-hours post-
electroporation. Nanosecond parametric protocols resulting in comparable
treatment efficiency as ESOPE (1.3 kV/cm x 100 ps x 8) have been
proposed. It was shown that  high-frequency  nanosecond
electrochemotherapy with bleomycin or doxorubicin could be an
alternative for established ESOPE protocols.

ESOPE, Nanosecond electroporation, Membrane permeabilization,
Cancer, Drugs, nsPEF, High frequency
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This book explore how exergy analysis can be an important tool for
assessing the sustainability of buildings.

Building's account or around 40 percent of total energy conditions
depending on local climatic conditions. Due to its nature, exergy analysis
should become a valuable tool for the assessment of building
sustainability, first of all considering their scope and the dependence of
their energy demands on the local environmental and climatic conditions.
Nonetheless, methodological bottlenecks do exist and a solution to some
of them is proposed in this monograph. First and foremost, there is the
still-missing thermodynamically viable method to apply the variable
reference environment temperature in exergy analysis. The monograph
demonstrates that a correct approach to the directions of heat exergy
flows, when the reference temperature is considered variable, allows
reflecting the specifics of energy transformation processes in heating,
ventilation, and air conditioning systems in a thermodynamically viable
way. The outcome of the case analysis, which involved coordinated
application of methodologies based on the Carnot factor and coenthalpies,
was exergy analysis indicators — exergy efficiency and exergy destroyed —
obtained for air handling units and their components. These methods can
be used for the purposes of analysing and improving building technical
systems that, as a rule, operate at a variable environment temperature.
Exergy analysis becomes more reliable in designing dynamic models of
such systems and their exergy-based control algorithms. This would
improve the possibility to deploy them in building information modelling
(BIM) technologies and the application of life cycle analysis (LCA)
principles in designing buildings, thus improving the quality of the
decision-making process. Furthermore, this would benefit other systems
where variable reference environment plays a key role.

This book is relevant to academics, students and researchers in the field
of thermodynamic analysis considering HVAC equipment, building energy
systems, energy efficiency, sustainable development of technical systems
of energy, mechanics, and construction, as well as preservation of natural
resources. Planners, designers, engineers of HVAC equipment, building
energy systems, and developers of appropriate simulation tools (e.g., BIM)
will also find it of use.
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Abstract The successful development of internet marketing is based on scientifically
proven decisions designed for the comprehensive analysis and evaluation
of internet marketing communication tool selection. Different layers of
internet marketing phenomena, such as communication tool profiles and
characteristics of customers and strategies for different stages of purchase
models, are widely analysed. However, it has been noted that modern
management theories lack scientific research on the comprehensive
analysis and evaluation of internet marketing communication tools,
including the relevant characteristics of electronic consumers profiles
based on their generational aspects and their life cycle stages. It is
therefore necessary to analyse the stages of an electronic consumer’s
journey and define the most relevant communication tools and application
uses during every stage by aiming to improve customer satisfaction and
marketing performance. The goal of this research is to determine the most
significant internet marketing communication elements in the purchase
phase of the electronic consumer journey cycle using the mathematical
decision tree approach for different types of customers, using the
generation theory as a segmentation tool. The literature analysis on
electronic  consumer’s behaviour, generation theory application
possibilities in marketing and internet marketing communication tools was
carried out. The research methodology includes eye-tracking and
descriptive and comparative statistical analysis methods (decision tree
models), which create the preconditions for the evaluation of electronic
consumers’ explicit and tacit reactions to the use of internet marketing
communication tools during the purchase phase of an electronic
consumer’s journey. It was established that comparable statistically
significant different preferences for internet marketing communication
tools, at the purchase phase during a browsing task, exist for baby
boomers, X, Y and Z generations.

Keywords Internet marketing, communication, customer behaviour, internet
marketing communication tool, e-commerce
Publication E&M Economics and Management = E&M Ekonomie a management.
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The development and use of information and communications technology
(ICT) are growing at a rapid speed across the world. ICT has been the
cause for new types of work arrangements, such as virtual organizations,
virtual teams, teleworking, etc. Virtual teams provide organizations with
competitive advantage by enabling them to hire talented people across
the world and eliminating the need for physical availability in the office.
However, one major issue hindering the productivity of the virtual team
is knowledge sharing. The lack of proper knowledge sharing between team
members may cause organizations to fail with regards to the
implementation of successful strategies. The research into understanding
knowledge sharing in virtual teams (VT) in the Middle East is lacking.
While such studies have been done in the United States and Europe, the
Middle East has been overlooked. In this study, the authors assume that
there are some specific behavioral aspects of VT in the Middle East that
create the need for specific scientific solutions. Accordingly, this study was
conducted in the Middle East in order to gain scientific knowledge on the
region’s specificity. The objective of this article is to create a model for
the evaluation of the effect on knowledge sharing in virtual teams in the
Middle East. For analysis, the selection of companies includes United Arab
Emirates (UAE)-based companies in the IT industry whose businesses
engage in VT. The results show that the following factors have a direct
effect on knowledge sharing in VT: Culture, motivation, conflict, ICT,
trust, and leadership. Conversely, the results do not demonstrate that
language has any impact on knowledge sharing. The methodology used is
as follows: Literature review, survey methods, and structural equation
modeling.

information and communications technologies; ICT; virtual organization;
virtual teams; knowledge sharing; performance
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Based on existing approaches to assessing the quality of life and similar
concepts in human capital management, a quality of life index for young
people is proposed. It takes into account the factors of four groups that
determine the subjective satisfaction with the quality of life: Economic
environment; Socio-political environment; Social environment; Natural
environment. Partial factors and their corresponding quality of life
indicators are adapted to the assessments of young people, whose needs
and interests differ significantly from other age groups due to differences
in the values of generations and features of economic activity at a young
age. The methodology developed by the authors is based on taking into
account subjective assessments of the level of satisfaction with quality of
life factors, as well as their importance based on the determination of
weights. As a result of testing the methodology, it was found that the
most important factors for a positive perception of quality of life are the
social environment, in particular, family relationships and health.
Economic and environmental factors have approximately the same effect.
Socio-political environment factors have the least influence. Due to
material well-being and the quality of socio-political life, satisfaction with
the life of employed youth is slightly higher (by 3%). Instead, respondents
who do not work are more satisfied with social comfort. The integrated
index of quality of life of the interviewed youth is 3,438 points out of 5
maximum. The methodology and results of the assessment are useful for
the development of national and regional programs and strategies of
human capital development due to increase the level of satisfaction of
material, spiritual and cultural needs of young people.

Quality Of Life, Human Capital Management, Sociological Survey, Well-
being, Youth
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The rapid growth of the sharing economy attracts attention from
scientists, businesses, and governments. The FEuropean Commission
acknowledges the benefits of the sharing economy and emphasises that
European countries should be open to the new opportunities that the
sharing economy brings. The sharing economy makes an essential
contribution to job creation and growth in the European Union. The
sharing economy creates new markets and expands existing ones. It makes
the use of resources more efficient due to the extensive sharing of assets.
Sharing improves resource conservation and efficiency of use, reformats
consumption patterns, raises the spirit of entrepreneurship and
responsibility of every capital owner, and improves social trust among
people worldwide. Despite the focus of researchers on the sharing
economy, there is still a lack of research on conditions that stimulate the
sharing economy’s growth. The article lays the foundation for creating a
more comprehensive methodology for assessing the growth of the sharing
economy. The authors apply multi-criterion decision-making methods for
research purposes, such as EDAS and PROMETHEE II, and recently
developed CILOS and IDOCRIW for criteria weight calculation. A
hierarchy structure of criteria for evaluating sharing economy growth was
created and presented in the paper. The resulting weights of criteria of
performance of sharing economy growth were obtained. The prominent
features of hierarchy structures and the methodology for calculating
ultimate weights are described and demonstrated. The results reveal that
the environment is more favourable for sharing economy growth in the
Netherlands, Germany, and Sweden among the chosen European
countries.

sharing economy, multicriteria evaluation, environment, factors, EDAS,
PROMETHEE
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This book takes the form of a dialogue. It presents two authors, specialized
in the phenomenology, posing questions to each other and offering complex
answers for critical discussion. The book includes both presentation of
different communication schools and philosophizing on the issues of
communication. The authors debate numerous topics by providing the
definition and etymology of communication, examining the limits of
communication, and using a poli-logical base of communication. The issue
which pervades all domains is that of mediation: how things, such as
identities, styles, and bodies are mediated by culture, history, and
tradition, and what the limits are of such mediation. This question leads
to more complex issues of “mediated mediations” such that an explication
of one medium is framed by another medium, leading to a question of
meta-language as a fundamental, unmediated medium. This involves some
fine points of mediation: perspectivity, discursivity, ethics of
communication, ideology, private and public. Throughout the mutual,
interrogative dialogue, the authors touch upon, but avoid the daunting
commitment to, a theory of metacommunication, as well as the
“transcendental” problematic of accessing the numerous theoretical,

thematic, and historical aspects of communication.
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Denial describes information operations that allow for the achieving of
strategic goals. This book is set to expose efforts to justify Russian trolling.
Specifically, this book documents patterns and frames of systematic
denialism used to justify Russian trolling that circulated in two unrelated
contexts and periods of time. This book not only uncovers justification
arguments and the way they are constructed but also provides
explanations of their origins and what led them to become so pervasive
online. Furthermore, through the concept of post-publics, this book
exemplifies how the public spheres are disrupted by employing discursive
means of denialism, despite rational evidence grounded in facts.

I am compelled to examine the characteristics of Russian trolling across
online platforms for a range of reasons. Russian trolling has been exposed
as an ideological weapon employed to manipulate public opinion aided by
disinformation (Berghel & Berleant, 2018). Manipulation was found to be
adopting tactics typical for astroturfing trolling such as disruption and
distrust (Berghel & Berleant, 2018), and deflection of attention to
irrelevant issues (Zelenkauskaite & Niezgoda, 2017), thus creating chaos
online.

This book is further driven by questions such as, What makes it so difficult
to render Russian trolling visible despite unequivocal evidence? How does
the justification of Russian trolling interference challenge democratic Page
2 —beliefs and institutions? Such questions have become critical after the
initial warnings about Russian trolling that received mainstream press
coverage, as exemplified by Adrian Chen’s story in the 2015 June 3 issue
of the New York Times Magazine. The story exposed Russian trolling at
work and its proliferation in online spaces to circulate propaganda on a
global scale—how it sows the seeds of discord and blurs the lines between
multiple constructions of reality. Chen’s (2015) report on a Russian
trolling factory was breaking news that catalyzed a global chain reaction.

Disinformation, subverted post-publics

University of Michigan Press, ISBN 9780472075522. eISBN
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In this paper we report the development of a highly sensitive
amperometric glycerol biosensor based on alcohol dehydrogenase from
Pseudomonas putida immobilized on graphite electrode modified with
carbon nanotubes and a redox mediator tetrathiafulvalene. The designed
biosensor demonstrates very high sensitivity towards glycerol
(29.2+£0.9pA mM-1 cm-2), low limit of detection (18 pM), linear range
from 0.05 to 1.0 mM, high selectivity and satisfactory stability. Biosensor
has been successfully used for the determination of glycerol concentration
in buffer solutions as well as in the human urine samples. Received results
shows a satisfactory agreement with the control measurements carried out
using colorimetric commercially available glycerol determination assay kit,
thus developed biosensor can be successfully applied for measurements of
glycerol concentration in human urine and may be a fast, attractive and
non-invasive tool for the determination of glycerol.

Amperometric biosensor, Alcohol dehydrogenase, Carbon nanotubes,
Glycerol, Tetrathiafulvalene
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zerovalent iron particles: evaluating the long-term stability
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The aim of this study was to compare the immobilisation of metal(loid)s
in two differently contaminated soils using micro zerovalent iron (ZVI)
and nano zerovalent iron (nZVI) particles. Chromated copper arsenate-
contaminated soil contained high amounts of As, Cu, Cr, and Zn, whereas
mining-contaminated soil contained high amounts of As, Cu, and Pb.
Contaminated soils were amended using 2% ZVI and nZVI. As determined
by the leaching procedures, nZVI was more efficient in immobilising all
the studied metal(loid)s in the soils compared to ZVI. The greatest
immobilisation was achieved for As in both soils. The long-term stability
of immobilised metal(loid)s was studied in mining-contaminated soil by
performing thermal oxidation (ageing). In the ZVI and nZVI-treated soils,
high retention results were achieved for As and Cu, whereas in the ZVI
and nZVI-treated soils, significant desorption of Pb was observed. The
results also showed that retention of metal(loid)s over a long period of
time could be more effective in soils treated with ZVI, as the
crystallisation of Fe in ZVI-treated soil was to a lesser extent compared
to the crystallisation of Fe in nZVI-treated soil.

Chromated copper arsenate, Sequential extraction, Availability, Arsenic,
Thermal ageing, Mining-contaminated soil
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In this work, we report the construction of a direct electron transfer
(DET) biosensor based on NAD-dependent formaldehyde dehydrogenase
from Pseudomonas sp. (FDH) immobilized on the gold nanoparticle-
modified gold electrode. To the best of our knowledge, a DET for FDH
was achieved for the first time — the oxidation of formaldehyde started at
a low electrode potential of —190 mV vs. Ag/AgCl and reached a
maximum current density of 1100 nA cm—2 at 200 mV vs. Ag/AgCl. Also,
the designed electrode was insensitive to substrate inhibition (in
comparison to the free enzyme) and operated in solutions with
formaldehyde concentrations up to 10 mM. The electrode was used and
characterized as a mediatorless biosensor for the detection of
formaldehyde. The biosensor demonstrated a limit of detection (0.05 mM),
linear range from 0.25 to 2.0 mM, the sensitivity of 178.9 nA mM cm—2,
high stability and selectivity. The biosensor has been successfully tested
for the determination of added formaldehyde concentration in river water
samples, thus the developed electrode could be applied for a fast,

inexpensive and simple measurement of formaldehyde in various media.

Formaldehyde, Biosensor, Formaldehyde dehydrogenase, Gold
nanoparticles, Direct electron transfer
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This book reviews the current state of epigenetics and proteomics of
leukemia and introduces the methods that are important to process and
evaluate these factors in leukemia. In particular, epigenetic modifiers and
their inhibitors in leukemia treatment as well as approaches to the
epigenetic treatment of leukemia are covered. Various computational
methods for proteome analysis are also described in detail, including 2DE
fractionation and visualization, proteomic data processing, image
acquisition and data anlaysis, and more. Protein localization in leukemia
is also covered, in addition to the future of leukemia therapy.
Epigenetics and Proteomics of Leukemia is an ideal book for advanced
biomedical scientists and students, medical doctors and students,
bioinformatics and health informatics researchers, computational
biologists, structural biologists, systems biologists, and bioengineers.
Epigenetics, Proteomics, Leukemia, Chromatin, 2DE, Protein
Visualization, Computational Biology
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PROMETHEE method
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Abstract Cultural heritage buildings have architectural, historical and cultural
values creating one of the most dominant features, which is related to the
local identity. Its preservation requires consideration, liability, know-how,
know-why and experienced employee. Cultural heritage buildings’
performance is complicated work, therefore selecting a contractor for
heritage buildings’ protection and restoration is a difficult assignment.
The improper contractor's choice could activate cost overruns, lag,
conflicts, declines, imperfect performance or added expenditure for project
administration and accomplishment. This paper submits the quantitative
and qualitative criteria setting for selecting heritage's contractor. The
Analytic Hierarchy Process technique is applied to decide important
criteria and to get the weighting for each criterion. The PROMETHEE
(Preference Ranking Organisation Method for Enrichment Evaluation)
technique is applied for the selection of the most efficient cultural heritage
contractor's alternative.

Keywords Cultural heritage, Building renovation, Contractor selection, Multi-
criteria decision making (MCDM)

Publication Archives of civil and mechanical engineering. Wroctaw: Elsevier. ISSN
1644-9665. eISSN 2083-3318

Date 2019
DOI https://doi.org/DOI: 10.1016/j.acme.2019.05.008



Annotated bibliography - Vilnius Gediminas Technical University 305

A new fuzzy approach based on BWM and fuzzy preference programming for

hospital performance evaluation: A case study

Authors

Authors’ emails

Abstract

Keywords

Publication

Date
DOI

Maghsoud  Amiri; Mohammad Hashemi-Tabatabaei; Mohammad
Ghahremanloo; Mehdi Keshavarz-Ghorabaee; Edmundas Kazimieras
Zavadskas; Jurgita Antucheviciené

amiri@atu.ac.ir, m.h.tabatabaei@atu.ac.ir,
m.ghahremanloo@shahroodut.ac.ir, m.keshavarz@gonbad.ac.ir,
edmundas.zavadskas@vilniustech.lt, jurgita.antucheviciene@vilniustech.lt

Hospital performance evaluation (HPE) has a major role in improving the
quality, safety, and effectiveness of health care services, so it is
indispensable for proper and continuous operation of hospitals. Although
several studies have been performed on HPE, few have used group
decision-making (GDM). This study presents a comprehensive multi-
criteria GDM model for HPE under uncertain conditions. In this model,
we have combined the group best—worst method (GBWM) and fuzzy
preference programming (FPP) method to create an applicable framework
for GDM in which members of a decision-making group including decision-
makers (DMs) have different expertise and the importance of criteria and
DMs opinions are determined by a supervisor. The advantages of the
proposed method include the integration of the GDM process in the form
of a single model and there is no need to calculate separately the
consistency of the decisions of the decision-making team members. Finally,
a case study conducted on 5 hospitals in Tehran is presented to
demonstrate the applicability and effectiveness of the proposed method.
The results show that Sina Hospital, Baharloo Hospital, and Tehran Heart
Center were ranked first to third, respectively. Also, we can conclude from
this study that the proposed integrated framework is capable to address
the HPE problem by using a GDM and considering the uncertainty of the

comparisons made by decision-making team members.

Group decision-making, Best-worst method, Fuzzy preference
programming, Hospital performance evaluation

Applied soft computing. Amsterdam: Elsevier. ISSN 1568-4946. eISSN
1872-9681

2020
https://doi.org/DOI: 10.1016/j.as0c.2020.106279



306

Annotated bibliography - Vilnius Gediminas Technical University

EMG based analysis of gait symmetry in healthy children

Authors

Authors’ emails

Abstract

Keywords
Publication
Date

DOI

Kristina Daunoravic¢iené; Jurgita Ziziené; Jolanta Pauk; Giedre
Juskeéniené; Juozas Raistenskis

kristina.daunoraviciene@vilniustech.lt, jurgita.ziziene@vilniustech.lt,
j.pauk@pb.edu.pl, giedre.juskeniene@santa.lt, juozas.raistenskis@santa.lt

The purpose of this study was to examine the changes in muscular activity
between the left and right lower legs during gait in healthy children
throughout temporal parameters of EMG and symmetry index (SI). A
total of 17 healthy children (age: 8.06 + 1.92 years) participated in this
study. Five muscles on both legs were examined via the Vicon 8-camera
motion analysis system synchronized with a Trigno EMG Wireless system
and a Bertec force plate; onset—offset intervals were analyzed. The highest
occurrence frequency of the primary activation modality was found in the
stance phase. In the swing phase, onset—offset showed only a few
meaningful signs of side asymmetry. The knee flexors demonstrated
significant differences between the sides (p < 0.05) in terms of onset—offset
intervals: biceps femoris in stance, single support, and pre-swing phases,
with ST values = —6.45%, —14.29%, and —17.14%, respectively;
semitendinosus in single support phase, with SI = —12.90%; lateral
gastrocnemius in swing phase, with SI = —13.33%; and medial
gastrocnemius in stance and single support phases, with ST = —13.33%
and —23.53%, respectively. The study outcomes supply information about
intra-subject variability, which is very important in follow-up
examinations and comparison with other target groups of children.

Gait symmetry; gait in children; surface EMG; muscular activation
Sensors. Basel: MDPI. ISSN 1424-8220. eISSN 1424-8220

2021
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The elegant stress-ribbon systems are efficient in pedestrian bridges and
long-span roofs. Numerous studies defined corrosion of the steel ribbons
as the main drawback of these structures. Unidirectional carbon fiber-
reinforced polymer (CFRP) is a promising alternative to steel because of
lightweight, high strength, and excellent corrosion and fatigue resistance.
However, the application of CFRP materials faced severe problems due to
the construction of the anchorage joints, which must resist tremendous
axial forces acting in the stress-ribbons. Conventional techniques, suitable
for the typical design of the strips made from anisotropic material such as
steel, are not useful for CFRP strips. The anisotropy of CFRP makes it
vulnerable to loading in a direction perpendicular to the fibers, shear
failure of the matrix, and local stress concentrations. This manuscript
proposes a new design methodology of the gripping system suitable for the
anchorage of flat strips made from fiber-reinforced polymers. The natural
shape of a logarithmic spiral Nautilus shell describes the geometry of the
contact surface. The continuous smoothly increasing bond stresses due to
friction between the anchorage block and the CFRP strip surface enable
the gripping system to avoid stress concentrations. The 3D-printed
polymeric prototype mechanical tests proved the proposed frictional

anchorage system efficiency and validated the developed analytical model.

Anchorage system, FRP, spiral grips, 3D printing, polymers, mechanical
tests
Journal of computational design and engineering. Oxford: Oxford
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A large-scale analysis of diurnal and seasonal mood cycles in global social
networks has been performed successfully over the past ten years using
Twitter, Facebook and blogs. This study describes the application of
remote biometric technologies to such investigations on a large scale for
the first time. The performance of this research was under real conditions
producing results that conform to natural human diurnal and seasonal
rhythm patterns. The derived results of this, 208 million data research on
diurnal emotions, valence and facial temperature correlate with the results
of an analogical Twitter research performed worldwide (UK, Australia,
US, Canada, Latin America, North America, Europe, Oceania, and Asia).
It is established that diurnal valence and sadness were correlated with one
another both prior to and during the period of the coronavirus crisis, and
that there are statistically significant relationships between the values of
diurnal happiness, sadness, valence and facial temperature and the
numbers of their data. Results from the simulation and formal
comparisons appear in this article. Additionally the analyses on the
COVID-19 screening, diagnosing, monitoring and analyzing by applying
biometric and Al technologies are described in Housing COVID-19 Video
Neuroanalytics.

Diurnal emotions, Valence and facial temperature, COVID-19, Public
spaces, Remote biometric technologies, Large-scale data analysis,

Worldwide comparisons
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Biological concrete combines the advantages of traditional concrete and
autonomous crack repair. As the self-healing ability of biological concrete
is ensured by bacteria-induced calcium carbonate precipitation, long-term
bacterial viability becomes critical. Unfortunately, the viability of bacteria
tends to drop drastically within the first several days after their
incorporation into biological concrete, complicating the healing process.
Bacterial mortality is most often related to either the high pH values of
early age concrete or mechanical stress during the mixing and hardening
of the concrete. In this paper, we report a detailed analysis of the influence
of cement type on bacterial viability. We reveal that a particular cement
type used for concrete production is of paramount importance to bacterial
viability as it directly correlates with the chemical composition of concrete
and, subsequently, the environment that bacteria thrive in. We
demonstrate that specific metal oxides present as impurities in cement,
namely CuO and ZnO, act as bactericidal agents. To achieve the best
healing effect, we suggest that the chemical composition of a given cement
type is analyzed, and the inhibitory activity of each detected compound
on bacteria is studied before the production of biological concrete.

Biological concrete, Bacterial viability, Cement type
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This chapter presents research background and research areas that are
going to be investigated in this monograph. The authors revise the
dynamism of the environment which is important for operational freight
transportation. Also, herein the separate attention is given to the ongoing
digitalization initiatives and their new opportunities for transport
management. Later on, in the chapter some ongoing researches in their
area and the overview of European Commission focus directions are
presented. Further, the development of contextual systems and the
discussion on context meaning are introduced. Finally, the chapter ends
with the presentation of research object.

Background of research, Context-sensitive systems, Environment in
freight delivery processes
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Abstract Twenty I-shaped beams made of ultra-high performance concrete (UHPC)
with different steel fiber content (up to 2% by volume) and with varying
degrees of shear reinforcement (no stirrups or with diameter 10mm stirrup,
125-300mm spacing) were tested in shear. The mean compressive strength
of the concrete was around 170 MPa. All tests failed in shear. The study
investigated the effect of the traditional transverse shear reinforcement
and the effect of the fiber reinforcement on the shear behavior as well as
the interaction of both parameters, considering the failure mechanisms
and the shear capacity. The cracking process was monitored by a digital
image correlation (DIC) measurement system and the results of the
evaluation are presented. The measured ultimate shear capacity of the
different setups was compared to the current AFGC design approach.

Keywords UHPC, Shear design, Fiber reinforcement, Shear reinforcement, DIC

measurement
Publication Engineering Structures 168 (2018) 119-127
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The effectiveness and durability of a concrete repair or retrofit is mostly
affected by its bond and compatibility to the existing substrate. Although
our understanding of concrete-concrete bond has advanced greatly, there
remains a major uncertainty in the adoption of a proper methodology to
assess the quality of bond, comprising the accuracy of reproducing the
stresses that the interface undergoes in a structural application, the
problem of disturbed stress paths, size & rate effects, drilling-induced
damage, and the possibility of conversions between

shear and tensile bond. A discussion on comparability of bond tests in
tension and shear is presented. The study is based on a roundrobin-

like test program in two independent labs in Canada and Austria (UBC,
CUAS) and encompasses normal strength, high strength, and fiber
reinforced concretes. The raw data comparison is complemented with an
investigation of semi-empirical methods and predictive models,
conversions  between  shear and  tension  coefficients, and
suitability /limitations of various methodologies for assessing the effects of
fiber reinforcement on bond.

Bond, Repair, High strength concrete, Fiber reinforced concrete,
Adhesion, Friction
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The material properties of 3D printed continuous fiber composites have
been studied many times in the last years. However, only a minimal
number of samples were used to determine the properties in each of the
reported studies. Moreover, reported results can hardly be compared due
to different sample geometries. Consequently, the variability of the
mechanical properties (from one sample to the other) is a crucial
parameter that has not been well quantified yet. In the present work, the
flexural properties of 3D printed continuous carbon fiber/nylon composite
specimens were experimentally quantified, using batches of 15 test
specimens. In order to account for the possible influence of the quality of
the prepreg filaments on the observed variability, three different filament
rolls were used to manufacture the different batches. Also, two
configurations were tested, with a fiber direction parallel (longitudinal) or
perpendicular (transverse) to the main axis of the specimens. The results
show moderate to high variabilities of the flexural modulus, flexural
strength and maximum strain. The coefficient of variation was more than
twice as high in the transverse case as in the longitudinal case.
continuous fiber composites; anisotropy; optimization; ultra-lightweight
components; design method; flexural properties
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Objectives: The aim of this study was to compare three-dimensional
alterations following the use of autogenous versus allogeneic onlay grafts
for augmentation at single tooth defects. Materials and methods: Alveolar
bone width at specific implant sites were assessed using sagittal and cross-
sectional CBCT images prior grafting and at three subsequent

time points. Twenty-one patients received autogenous bone blocks
harvested from the retromolar region and another 21 patients received
freeze-dried cancellous allogeneic bone blocks.

Results: The vertical and horizontal dimensions did not significantly differ
between autogenous and allogeneic bone grafts at any time point. In
addition, there were no statistically significant differences in graft
remodeling rates between autogenous (mean shrinkage rate after 12
months: 12.5% + 7.8%) and allogeneic onlay grafts (mean shrinkage rate
after 12 months: 14.4% + 9.8%).

Conclusions: Freeze-dried cancellous allogeneic bone blocks showed
equivalent volumetric shrinkage rates as autogenous bone blocks when
used for treating circumscribed bone defects classified as Type-II to Type-
IV according to the ITI-treatment guide categories. Therefore, it is not
necessary to over-contour the alveolar ridge when using allogeneic blocks
for treating single tooth defects, but to apply the same procedure as when
using autogenous blocks.

allogeneic, alveolar ridge defect, augmentation, autogenous, dental
implants, graft remodeling
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Abstract Purpose: the aim of this study was to identify potential risk factors

favoring complications by assessing the number and types of complications
associated with allogeneic or autogenous bone
blocks applied as onlay grafts for alveolar ridge augmentation prior to
implantation. Methods: A retrospective chart review on the success of 151
allogeneic and 70 autogenous bone blocks in a cohort
of 164 consecutive patients, who were treated over a period of 6 years by
the same surgeon, was conducted. Statistical conclusions were based on
ROC curves and multiple logistic regression models.
Results: Complications were observed more frequently with autogenous
bone blocks (14 out of 70 cases; 20%) compared to allogeneic bone blocks
(12 out of 151 cases; 7.9%; p = 0.013). However, these complications were
minor and did not impact the successful dental rehabilitation. In a
multiple logistic regression model, the risk of a complication was increased
by the use of an autogenous bone block (OR = 3.2; p = 0.027), smoking
(OR = 4.8; p = 0.007), vertical augmentation above a threshold of 2.55
mm (OR = 5.0; p = 0.002), and over-contouring (OR = 15.3; p < 0.001).
Conclusions: Overall, the complication rate of ridge augmentations carried
out with autogenous or allogeneic bone blocks was low. Despite previous
recommendations, over-contouring and a vertical augmentation above a
threshold of 2.55 mm should be avoided.

Keywords alveolar ridge augmentation; bone allograft; allogeneic; bone autograft;
oral bone grafting; dental implant; retrospective evaluation
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Cambodia harbours a variety of human aboriginal populations that have
scarcely been studied in terms of genetic diversity of entire mitochondrial
genomes. Here we present the matrilineal gene pool of 299 Cambodian
refugees from three different ethnic groups (Cham, Khmer, and Khmer
Loeu) deriving from 16 Cambodian districts. After establishing a DNA-
saving high-throughput strategy for mitochondrial whole-genome Sanger
sequencing, a HaploGrep based workflow was used for quality control,
haplogroup classification and phylogenetic reconstruction. The application
of diverse phylogenetic algorithms revealed an exciting picture of the
genetic diversity of Cambodia, especially in relation to populations from
Southeast Asia and from the whole world. A total of 224 unique
haplotypes were identified, which were mostly classified under
haplogroups Bbal, Flal, or categorized as mnewly defined basal
haplogroups or basal sub-branches of R, N and M clades. The presence of
autochthonous maternal lineages could be confirmed as reported in
previous studies. The exceptional homogeneity observed between and
within the three investigated Cambodian ethnic groups indicates genetic
isolation of the whole population. Between ethnicities, genetic barriers
were not detected. The mtDNA data presented here increases the
phylogenetic resolution in Cambodia significantly, thereby highlighting
the need for an update of the current human mtDNA phylogeny.

Scientific Reports volume 11, Article number: 10816 (2021).
2021
https://doi.org/10.1038/s41598-021-90145-2
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Abstract— In this paper, the first dual-band sub-sampling receiver front
end with sampling frequency optimization to meet the ultimate receiver
error vector magnitude (EVM) of —40 dB over wide input power range of
19 dB is proposed. A systematic sub-sampling receiver chain EVM
optimization with respect to major system-level impairments, such as
noise folding, sampling frequency, 1Q mismatches, phase noise of the sub-
sampling clock, and unit capacitor value realizable at the decimation filter,
is presented. The proposed dual-band sub-sampling receiver has a 26—41
dB continuously tunable gain for 2.4 GHz and 26— 38.5 dB for the 5 GHz
WLAN band. Continuously tunable gain ensures the ultimate receiver
EVM performance over wider input power levels. In addition, the 5 GHz
band is continuously tunable from 4.5 to 5.7 GHz. An active balun
feedback low noise amplifier followed by a sub-sampling down-conversion
mixer is implemented to down-convert both WLAN bands to an
intermediate frequency in the range from 445 to 538 MHz. Sub-sampling
frequency optimization proposed in this paper down-converts both WLAN
bands with the sampling frequency from 1.78 to 2.15 GHz to reach the
target EVM. Additionally, a switched capacitor decimation filter running
at 90 MHz is implemented to provide dual functionalities of down-
conversion to baseband and band selection. A test-chip is implemented in
a 1.2 V 65-nm CMOS technology. The proposed dual-band subsampling
receiver occupies a total active area of 0.72 mm2 and has a total power
dissipation of 55.6 mW. The overall receiver chain shows a noise figure of
11.5 dB at the highest gain and an ITP3 of —8 dBm at the lowest gain.

Sub-sampling receiver, dual-band receiver, noise folding, decimation filter,
WLAN, CMOS technology.

IEEE TRANSACTIONS ON CIRCUITS AND SYSTEMS-I: REGULAR
PAPERS, VOL. 66, NO. 3, MARCH 2019

2019
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dynamic carrier detection, bandwidth estimation, and EVM optimization

Authors Ajinkya Kale, Vijaya Sankara Rao Pasupureddi, Johannes Sturm

Authors’ emails a.kale@fh-kaernten.at, j.sturm@fh-kaernen.at, vijay@iitrpr.ac.in

Abstract In this work, a reconfigurable multistandard subsampling receiver with

dynamic carrier frequency detection and system-level EVM optimizations is
proposed. Ideal software defined radio (SDR) receivers promise complete
flexibility at the expense of high-performance analog-to-digital converters
(ADCs) that are challenging to implement in current technologies for low-
power applications. This scenario leads to the research of digital intensive
sampling receivers with discrete-time signal processing (DTSP) implemented
in analog domain. This approach makes it feasible to move channel selection
filtering and dynamic gain adaptability from analog to digital domain. The
proposed receiver employs subsampling down-conversion along with
subband filters to dynamically detect the carrier frequency of the incoming
signal, estimate its bandwidth, and identify if the signal is present in one of
the target standard bands. This carrier detection provides a unique
capability to reconfigure the receiver dynamically. Additionally, in this
work, system-level EVM optimization is proposed considering frequency
synthesizer phase noise, IQQ mismatch, sampling frequency selection and
block-level gain, noise, and nonlinearity. The RF front end of the proposed
receiver is modeled in Verilog-AMS whereas the digital signal processing is
implemented in Simulink-Matlab. The complete receiver has been verified
to detect and process three different bands belonging to three different
standards (GSM, UMTS, and WLAN) with the carrier frequency ranging
from 0.9 to 2.5GHz. Test signals with 4-QAM modulation, maximum
bandwidth of 20 MHz, and input-dynamic range from —109 to —20dBm is
utilized to demonstrate the receiver performance including an EVM of —
40dB.

Publication International Journal of Circuit Theory and Applications, Wiley 2019.
Date 2019
DOI https://doi.org/10.1002/cta.2601
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Abstract The use of textile-reinforced concrete (TRC) in retrofit applications has
proven to be an effective and viable solution. Many parameters, however,
can affect the outcome, strongly inhibiting its potential. An experimental
campaign was performed to assess the efficiency of TRC in strengthening
reinforced concrete (RC) beams against bending with different varying
parameters such as cementitious materials, number of textile layers,
mechanical anchorages, and addition of short dispersed steel fibers.
Results show how each parameter affects both the capacity increase and
the failure mode, pointing out the beneficial effect of introducing both
anchorage systems and short dispersed steel fibers.

Keywords beams; bending; digital image correlation (DIC); mechanical anchorage;
retrofit; textile-reinforced concrete (TRC); ultra-high-performance fiber-
reinforced concrete (UHPFRC).

Publication ACI Structural Journal/July 2021
Date 2021
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The paper, an enhanced version of conference key presentation,
investigates, how the development of new needs in education and
developments in IT triggered technology enhanced learning. Online labs
play an important in that area. Federation of labs is the new direction to
answer the challenges, which come from the intensive use of online labs in
the modern learning environments. VISIR Federation is a concrete
attempt to implement such a federation. Distributed labs in a federation
need commitments from the participants in organization, sharing lab and

learning resources.

Online labs, pocket abs, RLMS, VISIR, learning
Journal of Online and Biomedical Engineering
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Purpose — This article investigates which criteria and processes are used
to identify global leadership potential (GLP) in multinational
corporations. Design/methodology/approach — First, the literature at the
intersection between leadership potential and global leadership is reviewed
to identify a set of criteria that can be used for assessing GLP. The
findings are then validated in a qualitative study against a sample of nine
global corporations. Findings — Several traits (integrity and resilience),
attitudes (learning orientation, motivation to lead, change

orientation, drive for results, customer orientation and a global mindset)
and competencies (cognitive complexity and intercultural, interpersonal,
leadership, learning, change and business competencies) are associated
with GLP. The core steps in the GLP identification process are
nomination, assessment and confirmation. These steps can be
complemented by a preassessment phase and a subsequent talent dialogue.
Practical implications — The results of this research can inform human
resource (HR) management practitioners in their endeavor to successfully
identify and assess potential future global leaders.

Originality /value — Prior research has focused either on defining global
leadership or on assessing leadership potential in general, without a clear
focus on identifying global leaders. In this article, the two concepts of
global leadership and leadership potential are combined, thus providing
an integrated content and process model that indicates how global
corporations select their future global leaders.

Global leadership, Leadership potential, Talent management,
Identification process

Journal of Management Development Vol. 40 No. 4, 2021 pp. 253-272
2021
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Several national European Foundation for Quality Management partner
organisations have launched an initiative to develop an entry-level
approach to business excellence (BE) specifically targeted to small and
medium-sized enterprises (SMEs). Eleven SMEs were taking part in a first
pilot project in Awustria. A longitudinal qualitative research design
including multiple methods (observation, written surveys, and telephone
surveys) was used to study motives, obstacles, and implementation results
of the SMEs that participated in this project. This exploratory study
reveals that in addition to active (related to strategic business and market
development) and passive (responding to customer and market
requirements) external motives, SMEs are also strongly driven by both
active (striving for operative excellence) and passive (adaptation of
structures and processes to changing requirements) internal motives. The
main obstacles for SMEs to adopt a BE approach relate to resource
constraints, managerial and employee attitudes, and conceptual concerns.
First implementation results show support for a more gradual approach
to SME immersion into BE thinking and methods.

business excellence; EFQM; SMEs; motives; obstacles; implementation

Total Quality Management & Business Excellence Volume 30, 2019 —
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The community plays a significant role in everyday life in rural African
contexts, particularly in terms of coping and in times of crisis. In the East
African region, rural communities are diverse and complex, yet most share
similar vulnerabilities such as widespread poverty, lack of infrastructure
and basic services, and exclusion from broader economic and political
developments. They are also highly affected by processes of
modernization, globalization, and rural-urban migration. Social work as a
profession that deals with social problems is deemed suitable to support
rural communities in their struggle for survival. In order to understand
the link between community-based forms of problem solving and social
work practice, a qualitative study was conducted in five countries
(Burundi, Kenya, Rwanda, Tanzania, and Uganda). A total of 155
qualitative interviews and 55 focus group discussions with key informants
were conducted. The research revealed a variety of indigenous knowledge
systems and innovative coping mechanisms. For rural social work to be
relevant and effective, such models should be thoroughly analyzed and
integrated into its professional concepts and practice. In this article, some
case examples are presented and critically discussed against the
background of the African philosophical concept of ubuntu, which is
regarded as the ethical backbone of communal life.

Africa; East Africa; rural communities; social work; rural social work; rural

development; indigenous knowledge; ubuntu
World 3(4), 1053-1066.

December 2022
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In Africa's Great Lakes region, many rural communities face serious
challenges including chronic poverty, lack of infrastructure, high
unemployment, inadequate education systems and healthcare services, as
well as a fundamental absence of public social protection mechanisms. In
some contexts, rural dwellers suffer from the additional burden of armed
conflict and political violence. Yet, rural populations show remarkable
indications of resilience and exhibit innovative ways of handling their
problems by themselves. Some of these approaches can be qualified as
social innovations.

With its focus on the role of social work in rural social innovation
processes, this article aims to contribute to some under-researched aspects
at the intersection of social innovation, rural studies, and social work
practice. Empirical evidence of rural social innovations is based on a
regional study on indigenous and innovative models of problem solving in
five African countries. Here, the focus is on two case examples from
Uganda and Rwanda. For Uganda, a community-based concept of
household clusters to promote rural development called akabondo is
presented. The example from Rwanda is called umugoroba w'ababyeyi and
refers to a family strengthening and community development program
that has been mainstreamed into government policies. This model is
located in the challenging context of a post-genocide society.

A critical analysis of these models refers to the question whether they fall
into the category of a social innovation; to major players in implementing
such innovations; to their impact on rural communities and the wider

society; as well as to challenges facing such innovations.

Africa, indigenous knowledge, rural communities, social innovation, social
work

Journal of Rural Studies 99, 262-271.
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Perceive Digital Innovation in their Organisational Setting in Austria
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The rapid advancement of digital technologies has fundamentally shaped
business in all sectors. Therefore, organisations must find strategies for
responding to this advancement through digital innovation. In this
context, the perspective of innovation managers and their perception of
digital innovations in practise are underrepresented in previous research.
Therefore, using semi-structured interviews, this study examines the
perceptions of 13 innovation managers towards digital innovation and
organisational factors in Austria. Results showed that digital innovation
is perceived positively and has the potential to solve current societal,
economic and environmental challenges. However, a proactive strategy is
required for organisations. Finally, in terms of conductive factors, agility,
mindset adjustment, innovation culture, open innovation approach and
ecosystem usage appear to be important in practise in Austria. This
suggests that managers who are aware of the impact of digital innovation
and consider conductive factors in their leading strategy may be successful
in handling digital innovation.

Digital Transformation; Economy; Society; Environment; Organisation;
Expert Opinion; Innovation Management.

Journal of Innovation Management
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Purpose — Organisations need to tackle emerging trends that affect
business models (BM) by modifying, changing or re-designing their
models. Attending this complex environment by understanding trends and
the strategies actors use to handle these competing demands is
strategically important for innovation management and sustaining
organisations. Therefore, this study aims to investigate how organisations
assess and deal with these complex and relevant challenges.
Design/methodology/approach — A total of 18 higher management experts
between the ages of 27 and 59 years participated in this four-month
qualitative interview-based study. The interviews were analysed by using
systematic, qualitative content analysis. Findings — Results showed that
all elements of a BM are influenced by emerged trends, and how
organisations deal with them can decide whether the impact poses as risk
or offers opportunities. Trends trigger two different strategies — reactive
and proactive resilience strategies — which are closely related to the change
sensitivity of the attributional resilience model, thereby presenting a
crucial factor for enhancing resilience. Nevertheless, the proactive
resilience strategy seems to be more promising for enhancing
organisational resilience regarding the influence of trends on their BM.
Moreover, this study found that the usage of foresight methods might be
suitable as an important tool for proactive resilience strategy to
modification, change or re-design of BM and consequently anticipate
trends. Originality/value — Overall, this study is one of the first that
explains how BMs are influenced by trends and how organisations handle
them by using organisational resilience strategies.

Foresight; Resilience; Business model; Innovation management; Future
trends; Proactive; Reactive;

International Journal of Innovation Science
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Abstract The Limits to Growth was published 50 years ago. Ordered by the Club
of Rome, the study was a milestone in the analysis of the economic,
demographic, technical and ecological effects of the existing economic
system. In industrialised Western countries in particular, the critical
examination of the development model of continuous economic growth led
to a broad discussion about the far-reaching implications of a global
economy focusing on growth, on a planet with finite natural resources.

Publication Intereconomics volume 57, pages187-191 (2022)
Date 2022
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Introduction: Sympathovagal balance measured by heart rate variability
is a core component of psychophysiological research. Through the close
link of physiological and psychological aspects, often a reduced heart rate
variability is associated with impaired cognitive function. A better
understanding of the associations between cognitive and cardiovascular
dysfunctions is necessary to prevent the manifestation of diseases.
Therefore, this study investigated phasic heart rate variability using rest,
anticipatory, stress, and recovery periods and the association with high
and low cognitive performance in a generally healthy population setting.
Methods: 114 healthy individuals (40 males, 74 females) aged 20 to 70
participated in the cross-sectional study. The heart rate variability based
on standard deviation of NN intervals (SDNN), and the root means square
of successive differences (RMSSD), low frequency (LF), high frequency
(HF) and LF/HF ratio and its association with high and low cognitive
performance measured by the California Verbal Learning Task II were
examined. Results: The results of this study indicate that the paradigm
was successful in producing stress and showed a significant association
between phasic heart rate variability (SDNN) and verbal episodic memory
performance, irrespective of age and sex. Discussion: The results of this
study suggest that a reduced heart rate variability is associated with
reduced cognitive function regardless of age and sex and seem to be an
early indicator of sympathovagal disbalance. Conclusion: This leads to the
conclusion that differences between high and low cognitive performance
might show differences in heart rate variability at an early stage, where

no diseases are yet manifest.

heart rate variability; standard deviation of NN; sympathetic nervous
system; parasympathetic nervous system; cognitive performance; memory;
episodic verbal learning; California Verbal Learning Task II;
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What Moves People Living With Dementia? Exploring Barriers and Motivators
for Physical Activity Perceived by People Living With Dementia in Care Homes
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Abstract There is a lack of intervention promoting physical activity targeted
toward people living with dementia because their input has not been
prioritized in the development of exercise programs. The aim of this study
is to investigate motivators and barriers concerning physical activity in
people living with dementia in care homes and to give recommendations
for intervention development. Qualitative semi-structured interviews were
conducted; transcripts were analyzed using qualitative content analysis.
Following a tailored procedural model, inductive and deductive category
development was applied. The value of Cohen’s x = .94 indicates the high
intercoder reliability of the category system developed. Ten interviewees
reported 24 different barriers and 12 motivators concerning physical
activity in the context of the social-ecological model. The strong impact
of intrapersonal factors and the living environment became apparent.
Points of reference for how people living with dementia can overcome
barriers and activate their motivators to achieve more physical activity
are provided.

Publication Qualitative Health Research, Volume 31, Issue 7
Date 2021
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How Do Lay People Identify Knee Swelling and What Would They Do About It:

Survey Results in the Context of an Event on the Topic of Knee Osteoarthritis
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Objective: Besides pain, joint stiffness and muscle weakness, swelling is a
common symptom of knee osteoarthritis. According to the literature, there
are clinical tests such as the bulge sign or circumference measurement as
part of the clinical examination to identify knee swelling. Pharmacological
interventions, knee bandages, temporary sports bans and physical
interventions are effective decongestant measures. In the conservative
treatment of knee osteoarthritis, the promotion of self-management
principles is crucial. However, the general population s level of knowledge
regarding the identification and treatment of knee swelling is unknown.
To get directly in contact with lay people, a crowdsourcing approach is
appropriate. Consequentially, the aim of our crowdsourcing-based study
is to get an inside of how lay people identify knee swelling and which
measures they would adopt. Methods: Under the assumption that
crowdsourcing-based methods can further develop conservative
osteoarthritis treatment- in our case especially in the context of knee
swelling-, a cross-sectional survey on knee swelling in osteoarthritis was
carried out as part of a lecture including a workshop organised in a rural
Austrian community. The 26 participants answered two open questions
about characteristics and decongestant measures of knee swelling. A
content structuring qualitative content analysis with a combined
deductive and inductive approach followed by a frequency analysis was
used to evaluate the data. Results: The participants determine knee
swelling primarily based on at least one of the cardinal symptoms of
inflammation (f=26), as well as an undefined optical increase in
circumference (f=9). Physical (f=24), pharmacological (f=14) and
complementary interventions (f=16) with partly unclear evidence are
mentioned as decongestant measures. Conclusion: Identifying knee
swelling and applying appropriate decongestant measures challenges lay
people. Due to the deficits found, the chosen research method considering
a continuous participation of lay people has the potential to further
develop and possibly improve outcomes of existing conservative
osteoarthritis care programs.

Swelling, Osteoarthritis, Treatment, Self-management, Physical
examination, Diagnosis, Crowdsourcing
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While the field conditions and the choice of an image velocimetry
technique usually have the largest impact on the accuracy of unmanned
aerial systems (UAS) velocimetry, significant errors can be associated with
the UAS hardware. Three such sources of errors are usually considered
and accounted for: (1) errors related to the imperfections of the camera
optics and sensor, (2) errors introduced by the UAS motion relative to the
water, and (3) projection errors related to the positioning of the camera
relative to the region-of-interest. The first source produces geometric
distortions whose intensities depend on the type of the camera and quality
of its manufacturing. The second source of errors is related to the UAS
platform itself—even in favorable weather conditions the platform and
thus the camera as well usually exhibit unwanted motion as a result of its
(electro)mechanics, which reduces the overall velocimetry accuracy. Once
the camera distortions have been minimized and the images are stabilized,
the mapping of the information from images to the real-world coordinates
can begin. A specific procedure—orthorectification—aims to ensure that
the image coordinate system is aligned with the water surface. This
technique emulates nadir positioning of the camera (even in cases when
camera is not in perfect nadir) and thus stabilizes the ratio between image
and real-world distances. The accuracy of velocity estimation greatly
benefits from the reduction of the geometric distortion, orthorectification,
and the reduction of residual motion of the camera, which are commonly
performed in the preprocessing stage of UAS velocimetry. This chapter
explains various sources of errors in the acquired optical data along with
the effects they can have on the final velocimetry results, and the
corresponding methods for their reduction/removal. Finally, a list of tips
and good practices is provided which can facilitate the reduction of UAS

velocimetry errors.
Geometric correction, image stabilization, river monitoring

In Manfreda, S. & Ben Dor, E. (Eds.): Unmanned Aerial Systems for
Monitoring Soil, Vegetation, and Riverine Environments. Earth
Observation. Elsevier, 203-230
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The rising number of UAS operations in the European airspace poses a
safety issue. The key problem is to ensure safe drone traffic management
and their integration into the existing air traffic environment. Thus, risk
assessment becomes an integral part of every UAS operation and its
automation is of great importance when dealing with growing numbers of
flights. There exist many attempts to support such risk assessment, but
an optimal solution is yet to be found. This paper presents a prototype of
a web application, which automates strategic risk assessment of open and
specific UAS operations in Austria with the use of open government
geodata. Risk assessment results are visualized on a map, showing spatial
distribution of classified risks in the operational area. This prototype is
the first attempt to combine the functions of a “drone map” representing
relevant geodata and a questionnaire usually used to support specific
operation risk assessment. There is a potential to turn it into a tool which
is used to create a comprehensive pre-flight safety portfolio or to support
the automatic risk assessment performed by a UTM before a UAS
operation is checked in. Simplifying the creation of safety portfolios and
automating UAS operation risk assessment are important factors in
promoting a wider and safer use of UAS.

UAS, risk assessment, UTM, SORA, U-Space
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2022

https://doi.org/10.5194 /agile-giss-3-51-2022



Annotated bibliography - Carinthia University of Applied Sciences 333

Rapid Detection of the Change in Surface Flow Patterns Near Fish Passages at
Hydropower Dams With the Use of UAS Based Videos Under Controlled

Discharge Conditions

Authors Dariia Strelnikova, Metthew T. Perks, Gernot Paulus, Sabine Kéfer, Karl-
Heinrich Anders, Peter Meyr, Helmut Mader, Ulf Scherling, Rudi
Scheeberger

Authors’ emails d.strelnikova@fh-kaernten.at et. al.

Abstract The importance of keeping river environments healthy drives the scientific
community towards the improvement of sustainable and validated
environmental monitoring approaches. Accurate data on the state of the
ecosystems provided rapidly are key in order to correctly assess, which
interventions and management decisions are suitable, and which must be
avoided. This paper analyses a rapid non-intrusive approach to change
detection in surface flow patterns near fish passages at hydropower dams
with the goal to improve the understanding of factors influencing fish
passage discoverability. This, in turn, is of great relevance to the
sustainability of migrating riverine fish populations from both ecological
and economical perspectives. The present study includes three unique
experiments performed at a large-scale hydropower dam site with an
integrated fish passage under controlled discharge conditions. The analysis
is performed with the use of the freely available KLT-IV software. The
use of an Unmanned Aerial System (UAS) as a camera carrier platform
provides the key flexibility in terms of any study site selection. The use
of KLT-IV speeds up and simplifies flow pattern analysis, especially when
compared to labour-intensive modelling relying on point-based ground
truth data. In this paper, we demonstrate that the selected approach can
be effectively applied to identify changes in surface flow patterns both in
terms of flow velocity magnitudes and in terms of flow directions. It shows
that the identification of actual flow patterns near the fish passage
entrance provides more information on the potential discoverability of the
fish passage than traditionally measured bulk discharge values alone.

Publication Front. Remote Sens., 25 March 2022
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Novel methods for species detection based on collection of environmental
DNA (eDNA) are not only important in biodiversity assessment in a
scientific context, but are also increasingly being applied in conservation
practice. The eDNA-based biodiversity detection methods have significant
potential for regular use in biodiversity status assessments and
conservation actions in protected areas (PAs) and other effective area-
based conservation measures (OECMs) worldwide. Species detection
based on DNA from environmental samples, such as water, sediment, soil,
air, or organic material, has a broad application scope with precise,
comprehensive, and rapid species identification. Here, we provide an
overview of the application range of eDNA-based methods for biodiversity
monitoring in PAs, evaluate environmental assessments in which this
technology has already been implemented for nature conservation, and
examine the challenges that can hamper further application in real world
practice. Based on the outcomes of two projects, practical experience, and
current scientific literature focusing on their application, we conclude that
eDNA-based species detection methods provide promising novel
approaches that have strong potential as supplement methods, or in some
cases even as substitutes for the conventional monitoring methods used
for PAs. This advancement is expected to affect decision-making in
biodiversity conservation efforts in PAs and OECMs.

eDNA; eDNA metabarcoding; biodiversity assessment; nature

conservation; protected area management
Diversity 2022, 14(6), 463

2022

https://doi.org/10.3390/d14060463



Annotated bibliography - Carinthia University of Applied Sciences 335

Transnational water resource management in the Karawanken/Karavanke
UNESCO Global Geopark

Authors

Authors’ emails

Abstract

Lilia Schmalzl, Gerald Hartmann, Michael Jungmeier, Darja Komar,
Rahel M. Schomaker

L.schmalzl@cuas.at, gerald.hartmann@geopark-karawanken.at,
m.jungmeier@cuas.at, darja.komar@geopark.si, r.schomaker@cuas.at

The management of cross-border natural resources has been the focus of
research in different disciplines. Nonetheless, beyond theoretical insights,
empirical evidence of successful cross-border management or governance
of natural resources is still limited, even in the European Union (EU),
where a range of instruments are provided to foster cross-border
cooperation between its Member States. This is where our paper departs,
providing evidence from an example of cross-border cooperation between
two Member States of the EU, Austria, and Slovenia, adding to the
analytical framework to identify the drivers of successful cross-border
cooperation. METHODOLOGY:Drawing from the example of the
European Grouping of Territorial Cooperation (EGTC) Geopark
Karawanken we evaluate the success factors and limits for transboundary
cooperation encompassing different forms of cooperation. Furthermore,
based on empirical evidence of workshops with local, regional, and
national stakeholders, we investigate the potential of the EGTC
organizational framework to provide for the successful cross-border
management of water resources within the Geopark area. FINDINGS: Our
analysis of project bundles, joint ventures/consortia, and EGTCs as
possible forms of transboundary cooperation indicates that EGTCs have
various advantages over looser forms of cooperation. Higher operational
costs for the organization are contrasted by enhanced governance of
transboundary activities, in accordance with legal frameworks and
representation on both sides of the border. This increases acceptance and
facilitates decision-making. Furthermore, it increases the potential for
receiving funds in accordance with planned activities and regional
requirements, while decreasing the individual financial risk for partners.
The genesis of the Karawanken/Karavanke UNESCO Global Geopark
(Geopark Karawanken) indicates that looser forms of organization, for
instance, project bundles, enable stakeholders to get to know each other
without great institutional effort. In the course of increasing integration,
the organizational form can be more complex. The experience in
developing transboundary, water management instruments shows that
even in a more sophisticated form of cooperation like an EGTC, there are

remaining obstacles in managing transboundary natural resources.
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Obstacles result from e.g., national laws and regulations, data standards,
monitoring techniques, and soft factors such as language barriers.
IMPLICATIONS: The example of the Geopark Karawanken shows that
cross-border public authorities can be significantly supported with the
introduction of an EGTC. Still, an EGTC tends to exclude private
companies or societal actors because they cannot be active members of
the Board. Exploring further options for closer integration of the private
sector in Public-Private-Partnership (PPP) models may be useful to
maintain the opportunity to include much-needed private skills and
resources. The experience of the Geopark Karawanken suggests that
EGTCs can and will be a significant form of organization in Europe for
a number of activities, for example, in the field of cross-border resources,
cross-border protected areas, or cross-border predicate regions. This will
support the achievement of the goals of EU programs to face the climate
and biodiversity crises through transnational agreements, e.g., the Green
Deal or the Biodiversity Strategy. ORIGINALITY AND VALUE: This
article provides a concise overview on transnational water resource
management in the European Union in the context of an EGTC, and
raises points for practitioners about potential challenges for the successful
introduction of an EGTC. While the analysis of common experiences of
various EGTCs could lead to the development of a European standard
and guideline for the successful foundation of this territorial cohesion tool,

this paper provides the first step, paving the road for future research.
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Abstract. FElectric vehicles and shared mobility services are regarded as the means
of reaching a transition to sustainable low-carbon emission transportation systems
This study aimed to identify and assess the barriers in adoption of electric vehicle
sharing system (EVSS) and the potential policy measures that can aid in improving
the demand of EVSS. We employed a Delphi-method based expert opinion survey
in order to characterise the selected barriers and policy measures with respect to
EVSS demand using three parameters — expected probability of occurrence of each
barrier while selecting EVSS as transport mode, impact of barrier in choice and
that of policy measure in overcoming barrier, and desirability in framing policies.
Our results depict barriers related to technological, policy € governance, and
infrastructure related aspects are most impactful in hindering EVSS demand.
Further, the potential policy measures were identified which can help city
authorities to improve the EVSS mode-share.
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1 Introduction

Large metropolitan cities around the world have been facing an exacerbating growth of trips
through fossil fuel-powered vehicles which is often cause for the urban traffic congestion, climate
change, and depletion of the natural resources [1]. This has led the global economies to think
towards restructuring the urban mobility systems and regulations. Electric vehicles and shared
mobility services are regarded as the means of reaching a transition to sustainable low-carbon
emission transportation systems [2].

The challenges involved in this process are not only to look for innovative vehicle design and
service models, but to also understand the demand and adaptation of such services, which is
imperative to ease effective market penetration. There are still only a small number of trips
currently made using the electric vehicle sharing services (EVSS) [3]. The city authorities currently
have little knowledge on how to efficiently systematise the EVSS system. This study tries to find
the potential barriers affecting the demand and adaptation of EVSS and to recognize the possible
policy measures to overcome the barriers. Specifically, this paper presents the early results
achieved using the Delphi-based experts’ opinion survey. We adopted a modified Delphi-method
in which selected experts were asked to assess the barriers and policy measures with respect to
the expected probability of occurrence in real case scenarios, impact, and desirability at strategic
level of planning, and experts’ confidence level in this assessment. This is particularly valuable in
policy making and analysis since it is possible to understand the variance in the opinions of
different experts.

2 Data Collection and Analysis

The Delphi method has proven to be an efficient survey method when there is a limited amount
of data is available [4]. It seeks to achieve consensus and stable results on an issue by the
structured group of experts. In this study, we have identified thirty-seven sub-barriers based on
an extensive literature review, which are then categorized into five major category barriers namely,
behavioural, policy & governance, infrastructural, technological, and external barriers based on
their characteristics. Subsequently, twenty-three possible solutions and policy measures were
identified which can aid in overcoming the barriers in the adaptation of EVSS. A panel of experts
identified for this study were selected from — academic institutions, city authorities, and industry
representative bodies. We approached 22 such experts who have minimum 5 years of associated
experience (looking to the newness of the topic) associated with the subject matter while 10 of
them agreed (response rate of 45%) and responded to our questions. In the questionnaire, experts
were asked to assess each sub-barrier regarding their expected probability (EP) of occurrence
which depicts whether a particular barrier will arise against the users when they consider travelling
with EVSS (scaled on 0-100%), impact (I) of sub-barrier on user’s choice and that of solution to
aid the adaptation of EVSS (5-point Likert scale), desirability (D) in strategic level of planning
(5-point Likert scale). For solutions, similar questions were asked except EP. Additionally, experts
were asked to rate their confidence level in assessing sub-barriers and potential solutions. A similar
Delphi-based approach is frequently adopted in studies related to market behaviour and risk
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analysis [5], however the application of the same in context of travel behaviour analysis has not
been explored before.

Table 1 and Table 2 respectively demonstrate the list of sub-barriers and solution adopted
and their quantitative evaluations. We show the mean values of the assessments for estimated EP
and geometric weighted average for I and D since it showcases more logical aggregated value than
mean [6]. Please note that in Likert’s scale, a set of rating {1,2,3,4,5} corresponds to the linguistic
set {Not-so, Less-so, Neutral, More-so, Most-so}.

Table 1. Quantitative Evaluation of the EVSS Sub-barriers

Barriers Code EP I D
Behavioural Barriers B1

Poor tech-savvy level — little awareness about the EVSS technology B11 70.56 3.58 4.14
Negative perception towards the EVSS B12 6222 290 291

Habit of using private modes — stigma to not giving up the private-vehicle B13 67.78 3.67 3.73

ownership or use (Due to personal or household circumstances)

Social stigma — thinking about others’ views, showing-off wealthy status, B14 38.89 2.60 2.76
ete.

Lack of sustainability awareness B15 36.11 2.05 3.12
Performance and Range anxiety among users B16 68.89 3.96 4.46
Higher perceived cost to the users — generally compared with public B17 7167 3.67 4.19
transport

Lack of knowledge of perceived benefits among users B18 5444 3.09 3.27
Policy & Governance Barriers B2

Lack of future visions, priorities, and coherent & nationwide policy — B21 66.67 3.70 3.70
limited growth prospects

Lack of marketing strategies to promote the use B22 66.67 3.52 3.85
Poor interventions with the local authorities and regulations B23 6778 3.70 3.79
Lack of required capital investments for developments and operations B24 7333 391 3.77
Difficulties in incentivizing users B25 64.44 334 324
Poor team and government involvements in implementation B26 66.67 3.15 3.13

Time based tariffs limit the use — multiple stops enroute incur higher costs B27 46.67 253 2.70

Infrastructural Barriers B3

Unsuitable city infrastructure at current levels B31 86.67 4.39 4.28
Lower utilization rate — due to charging layover — limits the supply B32 7389 391 3091
Reliability of vehicles as well as operator support B33 66.11 3.45 3.74
Uncertain availability — availability in real time when needed B34 7333 3.96 4.39
Access to and availability of EVSS at origin B35 7333 3.84 393
Access to and availability of EVSS at destination B36 71.11 3.84 3.93

Unavailability of required space — stations, charging points, separate lanes B37 6889 3.65 3.77
(where needed)

Poor/Unsuitable physical conditions of roads and Road network (including B38 62.78 3.13 3.47
terrain) — safety

Poor intersection management — safety B39 5278 253 2.84
More number of cross streets — safety and travel time B310 41.11 215 2.01
Higher land-use density B311 36.11 1.74 1.66
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Barriers Code EP I D

Highly congested road network B312 5222 281 2.46

Technological Barriers B4

Lack of know-how for planning EVSS B41 6778 3.67 3.72

Inefficient charging infrastructure (when vehicles are not in working order) B42 66.67 3.31 3.51

limits the supply

Poor integration with public transport systems — accessibility and fare B43 73.33 3.82 3091

system

Unavailability of real-time vehicle data — evaluation and improvement of B44 60.00 233 2097

system

Easiness of using service — IT based services B45 75.00 3.84 3.93

External Barriers B5

Less suitable according to the individuals’ demographics B51 59.44 347 3.07

No fulfilments of trip requirements — higher trip length, greater travel time, B52 7444 344 347

multiple destinations enroute

Unfavourable weather conditions B53 7111 3.17 3.36

Increasing levels of pollution B54 50.00 246 2.39

Concerns about cleanliness of sharing vehicles B55 4444 247 2.36
Table 2. Quantitative Evaluation of the EVSS Solutions

Solutions/Policy Measures Code I D

Provisions for congestion pricing / road pricing strategies for private vehicles P1  3.67 3.69

Establishment of parking restriction policies P2 388 3.98

Creating awareness campaigns for sustainable transport amongst the citizens P3 294 3.76

Making people aware of the benefits of using electric shared-vehicles — at individual P4 3.01 3.86

and societal levels

Perform initial assessments and benchmarks from the foreign (other successful) P5 326 345

examples

Prior assessment for the optimal locations for EVSS stations — access/egress to O&D, P6 4.39 4.61

PT locations, mobility needs & demand

Provision for High taxations for private vehicle ownership — include environment P7 3.67 3.79

and CO2, NOx emission taxes

Formulating transport pricing on the basis of the ‘polluter-pays’ and ‘user pays’ P8 327 321

principles — to ensure fair treatment of PV users, shared users and PT users

Improvements in charging infrastructure and its availability — to decrease the P9 361 391

layover (The idle time between trips when it is required to charge the vehicles)

Established policies towards transit-oriented development and 15-minutes city P10 3.19 3.60

Development of financial strategies to implement qualitative network for micro- P11 338 3.17

mobility routes and to eliminate missing links

Establishment of PPP mechanisms for infrastructural works P12 271 2.79

Provisions to obtain real time data of service use to ensure quality and reliability P13 358 3.72

Develop tools & techniques to evaluate the services at frequent time intervals P14 3.00 3.13

Improving digital accessibility to EVSS services P15 3.65 3.68

Provisions for supportive local authorities and policies for effective operations P16 3.70 3.62
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Solutions/Policy Measures Code 1 D
Consideration of social equity while planning new infrastructure — to ensure the P17  3.05 3.15

transport needs of communities irrespective of their social and economic

characteristics
Ensure tuning between the federal policies and local & regional level policies P18 292 3.07
Decent coordination between local authorities and operators to better understand P19 3.61 3.65

the market conditions and requirements and efficient operations
Provisions should be in favour of the unified planning and control systems at P20 298 3.05

authority level

Provision of single fare policy P21 3.65 3.91
Increased accessibility to low/medium income households P22 3.33 347
Increased accessibility to the areas with mobility issues (not well served by PT) P23 325 3.38

3 Results and Discussion

The quantitative estimations in the Tables 1 and 2 express the perceptions of different experts
towards various sub-barriers and policy measures. On the basis of these data, planners and policy
makers can develop strategies and measurements to aid the adaptation of EVSS. It is to be noted
that all the parameters i.e., EP, D, and I should not be considered separately, rather it is
imperative to assess them conjointly for an appropriate derivation of strategies. For example, a
parameter with high probability (i.e., higher EP) with low impact value would make it less
desirable to be considered. On the other hand, a parameter with similar EP and high impact value
would be required due attention and thorough examination.

Table 1 reveals that technological barriers have the highest probability of occurrence overall
(mean value) in users’ travel decisions regarding the choice of EVSS followed by the policy &
governance barriers and infrastructural barriers which have nearly similar EP values. Behavioural
barriers and external barriers have been rated lowest by the experts in their overall judgements.
However, looking at the individual level, it is seen that eight infrastructure sub-barriers have EP
values greater than 60% with the highest EP value of 87% for B31. The sub-barrier B45 is rated
as second most influencing barrier in EVSS demand. Along with the higher EP values, it can be
noted that the associated impact values are also higher (i.e., above 3), which states the relevance
of those sub-barriers while conducting a detailed examination for the policy framework. It is
noteworthy that, though the EP values are comparatively lower for the behavioural barriers, the
impact values are relatively higher. It means that the effect of behavioural barriers can act as a
decider when users consider riding with shared e-mobility options, which can also be supported
by past studies [7]. In terms of desirability factor, our results show that policy & governance
barriers are most desirable to be considered for strategies formulation which can corroborate a
systematic market penetration and operations of EVSS. The mean of desirability values of
technological barriers seems to closely be following the policy & governance barriers.

Our study also considers the potential policy measures (Table 2) that city authorities can
adopt to overcome the above discussed barriers. It can be noticed that the measure P6 has the
highest impact and desirability values, both being above 4, showing the importance of selecting
optimum locations of EVSS stations which ultimately affects the access/egress characteristics of
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the EVSS. Better the access/egress characteristics of EVSS, higher the usage of the services [§],
[9]. Apart from this, P2, P4, P9 and P21 have been rated as more impactful and desirable solutions
which can help in increasing EVSS demand by means of — restricting private car usage, raising
awareness, availability of shared vehicles when required, and single fare policy to avoid series of
payments and inconvenience respectively.

Overall, we focused our research on the contribution of Delphi-method based analysis to
understand how to improve the market share of the EVSS through the expert opinion survey. We
identify the highly impactful barriers hindering the EVSS adoption and the possible solution to
overcome them, which can be further examined in-detail to help achieving the target mode-share

of EVSS.
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Abstract. Cable is the main component of electronic equipment which leads to
increasing amounts of hollow sheaths after the removal of cores: metals with
insulation layers. The continuously growing dependence on technology makes it
more important than ever to reuse electronic waste that outlived its primary
function, conserving the non-renewable resources and promoting secondary use.
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(0.9 x 0.4 mm) sheaths. The results showed that the single stranded hard sheathing
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0.69), corresponding to sound absorption class C/D.

Keywords. Cable sheathing, sound absorption coefficient, Kundt Tube, hollow
covers

Y
-m- DOI https://doi.org/10.18690/um.4.2023.12
oo ISBN 978-961-286-783-6

University of Maribor Press



344 Application of Electronic Waste Cable Sheathing as Secondary Use Sound Insulation

1 Background and Motivation

Currently, technology is changing and improving drastically to adapt to the constant shift in the
public and industry needs, but most do not know - what happens and what is done when electronic
appliances, equipment go obsolete or in the end simply break down. Usually they become growing
waste piles in dumps that are difficult to recycle or in worst case scenario hard to get rid of
without doing detrimental damage to the environment/ human health. And since most e-waste
components are made from non-renewable natural resources including the main focus of this
contribution (plastic cable sheaths), it makes it more important than ever to promote secondary
use of electronic equipment that has outlived their primary function, conserving valuable resources
and taking care of the electronic waste pollution. This two-year project funded by ATHENA could
be a first step in spreading green ideas on how to work with the complicated e-waste leftover parts
problem.

2 Introduction

The continuously growing dependence on digital, electronic technology who’s rapid expansion
comes with not only incredible innovations but also exponentially growing piles of already useless
electronic equipment/components that couldn’t compete anymore with the yearly big news. This
constant cycle of growth leaves humanity with uncontrollable e-waste streams that never stop
growing as the usage of electronics keeps spreading into new frontiers. And with that comes many
unique waste types that make up the wide array of electronic devices: from cables to microchips.
At this case, cable sheathing, the main connecting part of electronic equipment, was chosen since
there are increasing amounts of hollow sheaths after the removal of cores in recycling waste
centres: metals with insulation layers. These sheaths are tested to check whether it is possible to
reuse them to deal with noise pollution.

2.1 The Work Process

At the beginning of the research, the main tasks and requirements to fulfil the objective were
discussed with mentor. Then samples were taken from Vilnius “EMP Recycling” facility where an
educational tour around the different e-waste management and sorting facilities in the company
was done before collection. Then preparations were made for the prototype structures: separation
of metal and insulating layers from cable sheathing and creation of 3D printed round tubes for
insertion into the Kundt Tube. With the use of the “Acousti studio” software, sound absorption
measurements were carried out on three different heights (5 cm, 7 cm, 10 cm) with 4 different
homogenous sheathing combinations. The end results were displayed graphically in EXCEL after
measurements have been examined with MATLAB sound absorption coefficient code.
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3 Methodology

The objects of research are round structures made using e-waste hollow sheathing. As the cables

were only tested for their ability to provide sound insulation by observing their length and
hardness and the number of cores, the samples selected were single-stranded (soft sheath (0.8
m); hard sheath (0.6 mm)), double-stranded (0.6 mm) and triple-stranded (0.9 x 0.4 mm) cables

(Fig. 1).

Figure 1. Samples selected for analysis

The waste cables shown in Figure 1 have their cores - the metals (copper) with the insulating
sheaths - removed by cutting across them. The prepared hollow cable coating is then used in the
test (Fig. 2).

Figure 2. The cross-cut hollow cables used in the study: a) single-stranded (hard (0.6 mm)); b) single-
stranded (soft (0.8 mm)); ¢) double-stranded (hard (0.6 mm)); d) triple-stranded (soft (0.9 x 0.4 mm)

The test is carried out with a Kundt tube in which we insert 3D printed tubes (d = 30 mm)
of different heights: 3 ¢cm, 7 cm, 10 cm (Fig. 3).

Figure 3. 3D printed tubes in heights of 3 cm, 7 cm, 10 cm

The test measures the sound absorption coefficient of four sample combinations at three
heights from 160 Hz to 5000 Hz range using the “Acousti studio” software (Fig. 4).
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Figure 4. Round structures with cable sheathing filling

The measurements are examined with the help of “MATLAB” code and in the end represented
in line graphs by height cm.

4 Measurements

The tests are repeated 3 times to measure the sound absorption coefficient at different heights
using only one type of cable sheathing. The average of the values of the 4 samples is then
calculated and plotted on a dot plot ( Fig. 5, 6, 7).
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4.1 Results

The graphs show that the plastic cable sheathing does not have good absorption at lower
frequencies (only from 1600 Hz do most structures reach a value of as = 0.3), but there was an
exception to this — double-stranded in a 10 cm structure had as = 0.29 at 800 - 1250 Hz, which
proves that, with the appropriate cable material, it is possible for the cable coating to be utilized
at even lower frequencies.

It was also found that the hardness/stiffness of the sheathing had a significant effect on sound
absorption capabilities - the harder/stiffer the coating, the better the sound absorption: one-
stranded hard > three-stranded semi hard > double-stranded flexible > one-stranded
very soft. There was also not a huge difference between the values based on the length of the
structure, there were only small deviations (around 0.02 to 0.04) between the measurements of
the different heights, but it cannot yet be fully established that length does not affect the sound
absorption capacity of the structure (exception: double-stranded in a 10 cm structure). And the
main advantage of the cable coatings was their ability to absorb higher frequency levels, as the
strongest sound absorption in all cables was recorded on average between 2000 and 5000 Hz.

However, in order to assess the sound insulation performance of the constructed structures, it
is important to refer to performance standard ISO 11654:1997 [1] for all sound-absorbing materials,
which classifies such materials into classes A to E according to their ability to absorb sound (Table

1).

Table 1. Sound absorption class of the material according to ISO 11654:1997

A B C D E NOT CLASSIFIED
SOUND ABSORPTION COEFICIENT VALUE (as)
1.00 - 0.90 0.85 — 0.80 0.75-0.60 0.55 - 0.30 0.25 - 0.15 0.10-0

Based on the classification given in the standard, it can be stated that at high frequencies
from 2 kHz, all types of coating structures (3 cm, 7 cm, 10 cm) are classified as:
¢ One-stranded hard as = 0.38 — 0.69 (absorption class C/D)
e Three-stranded as = 0.30 — 0.52 (absorption class D)
e Two-stranded os = 0.31 — 0.43 (absorption class D)
¢ One-stranded soft os = 0.28 — 0.37 (absorption class D)
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The results showed that for all designs, the one-stranded hard web cable sheathing from 1600
Hz to 5000 Hz had the highest absorption values ( as = 0.31 - 0.69), which corresponds to sound
absorption class C/D.

5 Future Plans

Finally, once the metals and insulating layers have been removed, the cable covering has the
potential to provide effective sound insulation at higher frequency levels. And by selecting
appropriate lengths and hardness’s, it is possible to create a cheap and effective noise reduction
that will reuse unwanted cable coatings and lessening its streams. While seeing good results related
to the cables, a question has been raised: Can there be a possibility to better the absorption
mechanism by mixing different cable sheathing materials creating a bigger obstacle for the sound
waves/vibrations to go through? With this question in mind first result analysis has been done to
start the development of new structures with heterogenous fillings for future testing.
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1 Introduction

Concept explanation plays a crucial role in the learning process, especially for languages with
small lexicons like sign languages. In Portugal, the official language of the deaf community is
Portuguese Sign Language (LGP), which has a limited lexicon that cannot represent all words in
Portuguese. The lexicon of LGP is com- posed by multiple signs where each one represents a word
or an expression in Portuguese. However, the opposite is not true. There are numerous words in
Portuguese that don’t have a sign that translates them. Thus, LGP users have to rely on tools
made for Portuguese speakers to understand certain concepts. To address this problem, a project
was developed that utilizes machine learning, summarization, and automatic translation to
generate explanations of words or expressions in LGP that are not in its lexicon.

The project comprises three main components: an API for generating explanations, a formula
for calculating LGP readability scores, and a web app that displays the generated explanation in
plain text and in LGP translation with the help of an avatar. The project is expected to generate
accurate LGP explanations and readability scores. The paper is divided into four more sections
that provide deeper explanations of the partial solutions available, the developed solution, the
project's contributions, and the conclusions.

2 Related work

As previously stated, there is currently a lack of a comprehensive solution capable of translating
concepts from Portuguese to LGP. However, there are some partial solutions available that
attempt to address this issue. In this section, the researchers will describe these partial solutions,
as well as the Portuguese readability metrics that were analyzed in order to create the LGP
readability metric.

2.1 Online Dictionaries

One of the most known online dictionaries with LGP content is the Spread the Sign [1]. In this
dictionary a user can search for a word and if there is a previously recorded video translation for
that word, in the site database, it will be displayed for the user. The search results only display
the video of a person performing the corresponding sign, and the possibility to look at the same
word in another sign language.

Another online dictionary that provides content for the LGP users is the Infopedia [2].
Although this is a Portuguese dictionary, it also contains a section for searching words in LGP.
Here the search results, not only provide a video translation of the word, but also an explanation
in Portuguese in how to reproduce the sign shown in the video.

Online dictionaries as a solution are limited by the database of prerecorded videos, and the
LGP lexicon. The latter is a problem because they focus on a direct translation, word to sign,
instead of trying to translate the meaning of the word.
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2.2 Sign Language Interpreter

Regarding the sign language interpreters in Portugal there is CTILG [3], a company that provides
professional LGP translation services in workshops, classes, congresses, events and more. This
company is responsible for the live translation of some morning TV shows.

A more affordable solution for a regular LGP user is the Serviin [4] which is a service that
provides an interpreter to work as a middleman between a deaf person and a targeted
service/company. This solution is available as a mobile app, with a very low cost for the deaf
user, or through a web app that is free.

This solution is limited by the interpreter’s own knowledge and their cost. Also, by utilizing
this solution the LGP user is sacrificing some of his autonomy.

2.3 Portuguese Readability Metrics

Readability metrics are used to calculate a score that relates to the level of education a reader
will need to fully understand the context of a given text. There are some widely known and used
metrics for the English language, such as Flesh Reading Ease, New Dale-Chall, SMOG, Flesh-
Kincaid, Gunning Fog and so on.

In 2019, Antunes and Lopes published an article [5] that adapted the values of the metrics
used to calculate the readability of text in English so it could be applied to Portuguese. The
adapted readability metrics are presented in table 1.

Table 1. Adjusted Portuguese formulas.

Formula
SMOG 16.830 x VCW x 30 = SE — 23.809
Flesch-Kincaid 0.883 x WO + SE + 17.347 x SY - WO — 41.239
ARI 6.286 x CH ~ WO + 0.927 x WO + SE — 36.551
Coleman Liau 5.730 x CH ~ WO —171.365 x SE -~ WO — 6.662
Gunning Fog 0.760 x WO + SE + 58.600 x CW +~ WO — 12.166

CH - characters, CW - complex words, SY - syllables, WO - words, SE — sentences.

3 Automatic Concept Explanation

In order to solve the previously mentioned problems Automatic Concept Explanation was created.
The main functionality of this solution is to allow the LGP users to search for a word or expression
in Portuguese and display its explanation as well as the respective LGP translation.

All the components can be seen in Figure 1.

A wuser interacts with the web application that was developed in React, an open-source
JavaScript framework for building user interfaces. Here the user can search of the desired concept
as well as changing the page language. This is also the place where the generated explanation is
shown in plain text or in LGP by the avatar. After each explanation, it is also presented their
LGP Readability Score, which is presented more in depth in the following subsection as well as
feedback options. If one of the presented explanations is not acceptable, it is possible for the user
to request a new one.



352 Automatic Concept Explanation for Deaf Users

User Server GILT server

Website ——O—— Explanation APP  (——(O—— Avatar API

? i

Explanation APl L——O—— Avatar DB

Figure 1. Component Diagram.

When a concept is searched for, the input is sent to an API that was developed in Flask, a
lightweight open-source Python web framework. This API will generate a list of explanations
using Text Mining, Information Scraping and Information Retrieval techniques. The list is sorted
based on each explanation LGP Readability Score.

The avatar and its database are projects that were previously developed by GILT and that are
used to enhance this project.

3.1 LGP Readability Score

The API generates multiple explanations, especially for words with different meanings depending
on the context. These explanations must be sorted to provide the best options to the user. For
regular languages, readability score metrics can be used to classify and sort each expression based
on how easily readers can comprehend them. Although there are several readability formulas for
Portuguese (shown in Table 1), there is no such formula for LGP. However, after analyzing LGP
signs, the common variables in every written text were identified, with the goal of creating a new
readability calculation formula:

e Hand configurations (CF) - The hand shape in a particular moment.

e Moments (MT) - The position of the hand in relation to the body.

e Hands (HS) - Both hands or only the dominant hand.

e Facial expressions (FE) - Motion or position of the face muscles.

Using those variables, the following formula was created:

(0.7 x CF + 0.3 x MT + 1 x FE) x (0.5 x HS) (1)

The formula was tested using the signs from the avatar database and the constant values,
that initially were set to 1, were manually adjusted to produce a more compact interval of results.
However, the constant value for the facial expressions were unaltered due to the current version
of the avatar not supporting them. In table 2 is shown an example of some signs and its readability
score.
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Table 2. Readability scores example.

Sign CF MT HS Score
Javali 1 1 1 1.00
Fornecedor 2 6 1 2.09
Awuzxilio 2 4 2 3.59
Consumo 4 6 2 5.60
FEsclarecer 7 7 2 8.00

4 Conclusion and Future Work

This article provides an overview of a project that is currently in development, with additional

features yet to be implemented to better serve its target audience. The primary functionality yet

to be integrated is the avatar responsible for translating explanations from plain text to LGP. In

addition, the project will include displaying the LGP readability score for each explanation and

the ability for users to request a new explanation if needed.

Looking ahead, future work on the project could expand its reach by adding support for other

languages, with the avatar capable of translating from plain text to the corresponding sign

language. Additionally, the API developed for this project could potentially enhance the

capabilities of other GILT projects, both present and future.
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1 Introduction

The project, documented in this report, was developed as part of the
Thesis/Dissertation/Internship (TMDEI) curricular unit, in the Master's degree in Computer
Engineering, in the specialization area of Graphics and Multimedia Systems, at the Superior
Institute of Engineering in Porto. It tries to improve the inclusion of the deaf community in a
bookstall environment using VirtualSing technology.

Since currently, according to data provided by the Portuguese Association of the Deaf (APS),
there are about 30,000 deaf people who have the ability to communicate through Portuguese Sign
Language (LGP). Its use may facilitate this community in some day-to-day operations such as
ordering a book or an article, for example.[1]

1.1 Problem

With the evolution of technology in recent years, customer service has improved significantly with
the integration of new emerging technologies. However, the needs of a small but significant
population of hard-of-hearing individuals are often overlooked in these advancements.

Unfortunately, many individuals in the general population are unfamiliar with LGP, which
makes communication difficult for those who rely on it. This lack of understanding can have
significant consequences, as it can make everyday activities like acquiring a book or
communicating with others challenging and time-consuming. While some hard-of-hearing
individuals can read and write, this is not always a feasible alternative.

The use of sign language, on the other hand, is not that simple. Just like phonetic languages
have differences between them, there are numerous variations among different sign languages,
including different ways of expressing meaning through various gestures in LGP.

To overcome this issue, it's crucial to promote greater awareness and understanding of LGP
among the general population. Educational programs and initiatives can be introduced to help
people learn the language and communicate more effectively with hard-of-hearing individuals.

It's essential to recognize that sign language is not a universal language, and different countries
and regions have unique sign languages with their own grammar and syntax. Likewise, LGP has
its nuances and subtleties that are not always understood by those who are not familiar with it.

Therefore, it's crucial to consider the needs of hard-of-hearing individuals when designing new
technologies and customer service systems. By incorporating features like captioning, interpreting,
and voice recognition software, companies can create a more inclusive environment that caters to
everyone's needs.

We must strive to create a world that is more inclusive for hard-of-hearing individuals. This
includes recognizing the importance of LGP as a language and incorporating features that make
communication easier for everyone. By doing so, we can ensure that no one is left behind and that
everyone can access the same opportunities and experiences.

1.2 Objective

This project aims to address a gap in terms of social inclusion for the deaf community in a
bookstore. The intention is to develop an application for this context. The application will use
VirtualSign[5] to interpret gestures captured through a camera and data collected from a glove,
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in order to present the transmitted message in text format. Additionally, the inverse process will
be developed so that users who do not know LGP can also communicate with other users.

1.3 Existing restrictions

Throughout this project, we may encounter problems, in this specific case, monetary problems
due to the high cost of hardware components required for gesture recognition.

Another restriction is that this system is not portable. To improve the system's functionality
and performance, it will always be necessary to introduce new gestures to train the system, thus
reducing the number of translation errors that may occur.

2 Research on the Deaf Population

At the moment, it is not possible to determine with great accuracy the exact number of people
who have this type of limitation, but it is possible to get an idea that the number of cases has
been decreasing, perhaps also due to advances in technology in the medical sector as well as in
early prevention.We can verify through the 2001 Census, 84,172 hearing-impaired individuals were
registered. However, these data are not specific to the cause of the disability, whether it is due to
health, age, or accidents.[2]

2.1 About VirtualSign

As previously mentioned, this is a bidirectional translation system that works automatically and
in real time between text and sign language. It can be used in different situations, however, the
necessary equipment for its correct functioning and possible improvements in the gesture library
should be considered.[3] The application's operation is very simple regarding the translation of
text to sign language. The program will check the text and make a reproduction through an
animated avatar.[4] In the reverse translation process, the application will recognize the gestures
made by the user through a camera (Kinect) and smart gloves. After this process, the information
is presented in text format.

2.2 Kinect

The Kinect[6] is a device developed by Microsoft, initially developed for the X-Box 360 console.
With this device, it became possible to detect and interpret user movements. It has an RGB
camera, a monochrome camera, and an infrared sensor, what makes it possible to recognize a 3D
scene and thus recognize all movements in the scene. However, the device is not prepared for sign
language recognition, and therefore other devices are needed. The camera does not support face
recognition, which is also a crucial tool in sign language.
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2.3 Smart gloves

These gloves serve to capture hand and finger movements. The gloves are equipped with various
sensors, such as accelerometers, which will interpret all movements made. Currently, these devices
have some problems, such as the time it takes to put them on, and the price, which can vary
considerably depending on the material used.

3 Conclusion

In conclusion, this project highlights the need for greater inclusivity for the hard-of-hearing
community, particularly those who use LGP to communicate. The lack of awareness and
understanding of LGP in the general population can create significant barriers for those who rely
on it, making everyday activities challenging and time-consuming. To address this issue,
educational programs and initiatives can be introduced to promote greater awareness and
understanding of LGP.

Moreover, incorporating features such as captioning, interpreting, and voice recognition
software in new technologies and customer service systems can create a more inclusive
environment that caters to everyone's needs. This project aims to contribute to this effort by
developing an application using VirtualSign to interpret LGP gestures and present them in text
format, making it easier for hard-of-hearing individuals to communicate in a bookstore
environment. By recognizing the importance of LGP as a language and designing technologies
that cater to the needs of hard-of-hearing individuals, we can create a world that is more inclusive
for everyone.
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1 Introduction

The compressive strength of Ultra-high performance concrete is 3 to 5 times higher compared to
Normal Strength Concrete (NSC). Ductility and post-cracking tensile strength can be reached by
the addition of steel fibres [1]. Prestressing or post-tensioning makes it possible to take full
advantage of the concrete’s compressive strength. The design of slender structures with a
minimized self-weight can be reached with UHPC in combination with prestressing or post-
tensioning and / or conventional reinforcement. This approach leads to a reduction of needed
resources for associated structures, transport and storage as well. Considering the whole life cycle
of UHPC, the material has the advantage of a long durability and robustness while the effort of
maintenance is low.

UHPC is used as a common building material in many countries worldwide already. In Europe,
France was one of the first countries implementing a national standard to regulate the usage of
the material. Missing standards and regulations for UHPC in Austria lead to low usage and
difficult structural application of the material. The design and calculation as well as the
manufacturing and handling of UHPC are significantly different from Normal Strength Concrete
(NSC). Therefore, it is important that engineers have the correct design codes and guidelines
available. The first guideline for design and construction with UHPC in Austria has been published
recently. This will make the application of UHPC finally easier for designers, for manufacturing
companies and for contractors.

To figure out the potential of UHPC and the applicability of the new Austrian guideline for a
long-span footbridge, an alternative to an existing steel bridge in the city of Villach, Southern
Austria was designed. The bridge over the river Drava has to span a length of nearly 90 metres.
The conceptual design is based on the valid European and Austrian design codes as well as on the
final draft of the Austrian guideline for UHPC (“Osterreichische Richtlinie UHPC”) [1].

2 Conceptual Design

A box girder was chosen for the cross-section of the UHPC footbridge, according to the hollow
box steel cross-section of the existing bridge. The chosen cross-section has also the advantageous
characteristics against torsional effects, which was a fundamental requirement for the bridge.
During events in the city, as for example a yearly firework, crowds of people may gather only on
one side of the bridge, which results in high torsional forces in the structure. The dimensions of
each part of the box girder were calculated separately and in a step by step iterative process. This
resulted in a 2.75 metre high cross-section, with a bridge deck thickness of 12.5 cm, a bottom
plate and box walls with the thickness of 10 cm, illustrated in Fig. 1. Compared to Normal
Strength Concrete, where the dimensions would be at least between 20 and 25 centimetres
according to the current regulations [2], about half as much material is needed by volume.
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Figure 1. Cross-section of the bridge in the middle

To deal with the high positive mid-span moments of the bridge caused by the dead load and
the required traffic load, post-tensioning has to be implemented into the construction. The post-
tensioning is achieved on the one hand by four horizontal internal steel cables and on the other
hand by seven external steel cables. One external cable is routed horizontally, while six cables are
routed in a polygonal shape, following the main bending moments. The bridge can be prefabricated
from several parts that can then be transported. On site, they can be connected with the internal
post-tensioning cables. Afterwards, the external post-tensioning can be installed and then the
whole bridge can be moved into its final position. The achieved span-to-height ratio of 31.5 is
outstanding for a single-span bridge made of concrete. The bridge deck is slightly inclined in the
shape of a roof, with the highest point in the middle of the deck to drain the water, which is then

collected by pipes inside the hollow box girder.
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Figure 2. Top and side view of the bridge
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3 Conclusion

The conceptual design of a long-span footbridge based on the new, recently published Austrian
guideline for ultra-high performance concrete was successful. It has been shown that the material
can be used to span large distances while keeping the dimensions of the various bridge sections
such as the deck, the walls and the bottom plate of the box girder extraordinarily slender. It was
also possible to reduce the height of the cross-section of the UHPC bridge compared to the mid-
section of the original steel bridge by 15 %, thus achieving a span-to-height ratio of 31.5. The
lower amount of material required can lead to a reduction in CO: emissions as well, despite the
large amount of cement needed for UHPC. There is also a big difference in the dead load between
both constructions. The alternative bridge is 37 % lighter than the existing steel bridge. In
practice, this would in addition have a positive effect on the dimensions of the supports, which
would have to bear less load.
WEIGHT IN TONS

-37%
1300
800
EXISTING BRIDGE UHPC-BRIDGE

Figure 3. Comparison of the construction weight of both bridges

The work has shown that UHPC is already a promising high-strength material that can be
used to design complex long-span structures based on the existing design codes. In practice, some
research on certain applications is still needed, as well as companies that are prepared to work
with UHPC. A first step towards was the publication of the Austrian UHPC guideline.
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Abstract. Project Based Learning has been well established in the scientific
literature as a useful pedagogy tool. The same is true for SCRUM framework with
respect to Industry and Education as well. Recent studies have revealed the potential
of applying SCRUM methodology in o PjBL setting with very promising pedagogical
results. In this work we provide further support for this active area of research by
applying SCRUM in a micro-PjBL setting. It involves a small group of Erasmus
Students assigned to develop a meteorological station in a short timeframe using
SCRUM but, in this case, applied in a step-by-step approach (micro). The outcome
of this quasi-experiment supports the effectiveness of SCRUM once more as an
indispensable pedagogy tool for Active Learning purposes.
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1 Introduction

Active learning, meaning the set of pedagogies that promotes self-directed, student-centered and
hands-on experience by engaging students in the learning process, has revolutionized the field of
Education. It was conceived as an ambitious educational reform back in the early 1900s and has
since then evolved into a coherent corpus of methodologies such as: Problem-based learning (PBL),
Project-Based learning — PjBL, Flipped classroom, Collaborative learning, Case-based learning,
Game-based learning, Video-based learning, Experiential learning, and Service learning, among
the most prevalent ones [1].

In this short report, we follow the micro-Project-based approach adjusted with the application
of Scrum methodology to make the case and provide support in the rising bibliographical evidence
that Scrum is a profoundly useful pedagogy tool [2][3].

Micro project-based learning (micro-PjBL) shares the same core principles and mechanisms
with PBL but features a shorter learning cycle. It is recognized as a lightweight alternative with
the desirable characteristics of being short, precise, and highly applicable. In comparison with
PBL, micro-PjBL is efficient, flexible, and practical. It retains the advantages of PBL by helping
students to develop skills covering collaboration, communication, and problem-solving in collective
exploration. Moreover, due to its characteristic of “micro”, a micro-PjBL cycle can be completed
within a shorter time period relative to a full semester. In education, micro-PjBL is a
comparatively new topic. The learning processes of micro-PjBL, such as how to design a mini
project which can include the core concept and involve task introduction, implementation,
presentation, evaluation and reflection, feedback and adjustment, and effectiveness are depicted
also in our study.[3][4]

In particular, the case study involves a team of Erasmus students doing their study mobility
at HMU that took on the project to build, in a period of three months. Their project focused on
developing a meteorological station able to connect with the Web and able to share information
with a web platform via pc or cellphones.

We discuss the results in the final sections of this report.

2 SCRUM methodology and its application in the learning
process

Scrum framework is one of various Agile methodologies, that provides a structured approach to
project management and collaboration. It is widely used in software development, but its
principles and practices are adapted to many other fields, including education.

Sprint
Planning

Figure 1. Sprint structure in the Scrum framework

Sprint

Retrospective
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Very briefly, it involves dividing a project into small, manageable pieces called Sprints. Each
Sprint typically lasts 1-4 weeks with a specific set of tasks. Each Sprint starts with the Sprint
Planning meeting where all the necessary jobs or tasks are written in the Product Backlog. At
the end of each Sprint, the team gets together in the Sprint review meeting to review progress,
with the feedback of the stakeholders. If the Sprint is successful, then the team has an Increment
and can proceed to the next event which is the Sprint Retrospect. In this meeting the team
members identify any issues or obstacles and decide on ways of improving their work on the next
Sprint. This discovery of obstacles and issues is made every working day during a very short
stand-up meeting, the Daily Scrum. Fig. 1 depicts the Sprint structure.

As for the team, it consists of three distinct roles, the Product Owner, the Scrum Master, and
the Developers. The Product Owner has the sole responsibility for the outcome of the project.
The Scrum Master makes sure the Scrum events are held and helps the working team (the
Developers) to embrace the pillars and values along with removing any possible obstacles. The
Developers, a term borrowed from the software development industry, are the people doing the
actual hands-on work to develop the final product. The Scrum framework establishes this way, in
an apt manner, collaboration, communication, and self-organization among team members [2]

We have already tested the use of Scrum as a pedagogy tool and soft skills development, in
teaching Physics II course in HMU. The results and conclusions can be found in another
publication of our research group [5].

The use of Scrum methodology in a project-based learning setting brings notable innovations.
Scrum methodology, originally developed for software development projects, has gained popularity
and proven to be effective in various domains, including project-based learning (PBL) settings.
Scrum's iterative and incremental approach, focus on collaboration, and emphasis on delivering
value align well with the goals and requirements of PjBL. Specifically:

1. Improved Project Management: Scrum provides a structured framework for managing
projects, enabling students to better plan, organize, and track their progress. It
emphasizes the use of user stories, product backlogs, and sprint planning, which helps
students break down complex projects into manageable tasks and prioritize them
effectively.[7]

2. Enhanced Collaboration: Scrum promotes collaboration among team members, which is a
crucial aspect of PjBL. It encourages frequent communication, transparency, and cross-
functional teamwork. Students work together in self-organized teams, sharing their
knowledge, skills, and responsibilities, which leads to better learning outcomes and a
sense of ownership. [6]

3. Adaptability and Flexibility: PBL often involves addressing complex, ill-defined problems
that may require frequent changes and adaptations. Scrum's iterative nature, with short
development cycles called sprints, allows students to respond to changes and incorporate
feedback effectively. It fosters a mindset of continuous improvement and adaptability,
which is valuable in dynamic project settings. [§]

4. Empowered Learning Environment: Scrum empowers students by giving them autonomy
and accountability over their projects. They have the freedom to make decisions, self-
organize, and take ownership of their learning journey. This sense of empowerment
fosters intrinsic motivation and active engagement in the learning process. [9]
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In brief, we argue that the Scrum methodology can be applied by dividing the project into
sprints. Each sprint is then focused on a specific aspect of the project, such as research, design,
or documentation. It would be useful here to refer to the term “micro-Pjbl”, regarding each
component of the project that needs a different problem-solving approach(step-by-step). The short
learning cycle of the project and the need for high precision makes this approach even more
suitable [3]. Scrum methodology fits in PjBL environments so well since many aspects of the
projects are highly unpredictable, with various degrees of uncertainty, and Scrum manages to
diminish high -risk perception by dividing into smaller and more attainable tasks [6].

3 Using Scrum in a PjBl setting at HMU with Erasmus
Students

The students were required to develop a meteorological station under the Internet of Things-IoT
concept with a specific description regarding the use of the final product, but with no technical
details on how it is supposed to be built, leaving therefore the technical aspect of the project to
be solved by the team, along the process. The given deadline was three months, and the
requirement was to use commercially available components (off the shelf). The result of their work
is shown in Fig. 2.

The structure of the weather station separates the system into three working fields: sensors,
PV-battery-system and online connectivity. The main component is the Raspberry Pi. The
weather station features sensor BME280 for measuring the air humidity, temperature and air
pressure. An analog sensor for the wind speed is connected to the Raspberry Pi using an analog-
digital-converter. A rainfall sensor measures the amount of precipitation. Three solar panels are
connected to the battery using a respective self-built unit.

- — =
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(b) Wind speed sensor

)

(c) Rainfall sensor (d) LDR sensor

Figure 2. The completed device and the sensors

The raw measurement data from the sensors is uploaded and stored in a database which
connects to a website, where the user can access the data in visualized graphs. The Raspberry Pi
is powered via a normal power socket. For easy mobility and during outages the backup power
will be delivered by the PV-charged battery of the system.
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An online database was built to host all the measurement data from the sensors of the weather
station. The provider used is called phpMyAdmin. The database “weatherstation” hosts the seven

“windspeed” and “date”.

parameters “temperature”, “humidity”, “pressure”, “light”, “rainfall”,
This database was interlocked with the open-source program “Grafana” which is an application
that displays graphical representations of raw data from online databases. The user tailored
website for the weather station redirects the user to “Grafana” where the relevant graphs are
show. This includes the following parameters : Light intensity (%), Temperature (°C), Pressure
(hPa), Windspeed (km/h), Rainfall (ml/m?) and Humidity (%).

The team was also required to develop the project using the Scrum framework. The framework
was introduced by the PhD student, having the role of the Scrum Master in a four-hour session.
The supervising Professor had the role of the Product Owner, and the students were respectively
the Developers.

The duration of the project was divided into three sprints of 20 days each and lasted from
November 4" 2021, until the 26 of January 2022. The timeframes of work were flexible each
week accommodating for other student engagements. There were on average three working
timeframes per week, lasting on average five hours each. The separate Scrum events such as Sprint
Planning, Sprint Review and Sprint Retrospect were held according to the Scrum Guide [7] at the
start and at the end of each sprint and lasted on average half an hour each.

The student engagement was constant throughout the project because each working timeframe
produced an incremental step towards the final product. The observation was done by the Scrum
Master who monitored the daily scrums and by the Product Owner who verified the production
of the Increments on each Sprint Review.

After the completion of the project, the student’s opinion was asked in the form of an
anonymous questionnaire, in order for the researcher — PhD student — to track the effect of Scrum
on the micro- PjBL format.

The micro-PjBL approach helped them fulfill all the necessary aspects of the product such as
Research, Development and Documentation. The Scrum framework specifically helped them
manage their deadlines, collaborate smoothly with their peers and present aptly their work as it
is shown in Fig. 3.

13. What do you think the framework offered you, in terms of soft skills. (you can choose more than

one answer)
4 anavtroeLg

| got better on keeping deadlines 4 (100%)
| got better in my team commu...
| can now focus better on a task

| became better on time manag... 4 (100%)

Nonthing

My critical thinking got better 1 (25%)
1(25%)

1(25%)

| can now make more valid dec...
| got better on presenting my w...

Other
0 1 2 3 4

Figure 3. Students’ responses on the question of how much the Scrum framework, helped them to get better

in soft skills like time management and communication.
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Although the students didn’t have experience in project management, the overall impression
was that Scrum is easy enough to apply, provided you have a Scrum Master and the time to
familiarize with the framework described in the Definitive Scrum Guide [6].

4 Conclusion

The application of the Scrum methodology to PrBL, analyzed into micro-PjBl steps as defined
and showed above, can pr