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PREFACE

The Sixth International Scientific Conference “Innovative STEM Education” (STEMedu-
2024) is an interdisciplinary forum that started in 2018. Its main goal is to popularize the educational
concept of STEM/STEAM in Bulgarian conditions, which offers a complex approach to teaching and
learning and combines science, technology, engineering, arts and mathematics. The forum
emphasizes innovative technologies in the fields of education, robotics, medical and engineering
sciences, as well as technology-mediated learning in mathematics, life sciences, and more. According
to a tradition established over the years, the event also pays special attention to the topics of digital
accessibility, various educational technologies and platforms for sharing knowledge, etc.
In 2024, the event will take place from October 6 to 10, 2024 in Veliko Tarnovo, Bulgaria.
The topics presented by the speakers are organized and included in the sessions:
e Modern methods and technologies in engineering sciences;
¢ Innovative educational technologies: mathematics and informatics;
¢ Innovative technologies in education. e-Learning;
e STEM/STEAM education. Innovations in learning;
e STEM/STEAM environments and learning;
e Accessibility for people with special needs;
¢ Innovative technologies and their application in healthcare.

FUND

wne is partially financed by the “Scientific Research” Fund of the Republic of Bulgaria
through contract number: KP-06-MNF/31 (KIT-06-MH®/31).
The Scientific Research Fund of the Republic of Bulgaria is not responsible for the
content of published materials.

%’( - International Scientific Conference “Innovative STEM Education” STEMedu-2024
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I[TPEJII'OBOP

[llecta wMexayHapoaHa Hay4yHa KoHdepeHmus ,JHoBatuBHo STEM o6pa3oBanue
(STEMedu-2024) ¢ untepaucuuiuimHapen Gopym, Koito craptupa mpe3 2018 r. Herosata ocHOBHA
IeJ € HacoueHa KbM IMOIyJsipu3upaHe Ha oOpa3oBarenHata konmenmus 3a STEM/STEAM B
OBJATapCKUTE YCIIOBUS, KOSTO Mpejulara KOMIUIEKCEH MOJXOJ KbM MpPErnofaBaHeTO W YYEHETO U
chueTaBa HayKa, TEXHOJIOTUH, UHKEHEPCTBO, U3KyCTBAa U MaTeMaTHKa. POpyMbT MOCTaBS AKIIEHT
BbPXY MHOBAaTUBHU TEXHOJOTUU B 00JacTuTe 00pa3oBaHue, pOOOTHKA, MEIULMHCKA U UHKEHEPHU
HayKH, KAKTO M TEXHOJIOTUYHO OMOCPEICTBAHO O0yUeHHE M0 MaTeMaThKa, HayKH 3a )uBoTa u Jp. [1o
yTBbPJCHA B TOJUHUTE TPATUIUSI B CbOUTHETO C€ OT/AENS CIISIUAIIHO BHUMAHUE U BbPXY TEMaTHKUTE
3a QUTHTaIHATa JOCTHIIHOCT, PA3TUYHU 00pa30BaTEeIHU TEXHOJIOTUU U TUIATGOPMU 3a CIOJIEISIHE Ha
3HAHUA U JP.

IIpe3 2024 r. cebutuero ce npoexaa ot 06 g0 10 okromBpu 2024 r. B rp. Benmuko TwpHOBO,
bearapus. [IpeacrapsHuTe OT JOKIATUUIIUTE TEMH Ca OPTaHU3UPAHU U BKIIOYEHHU B CECHUUTE:

e (CBBpPEeMEHHU METOJU M TEXHOJOTUHU B MH)KEHEPHUTE HAYKHU;

e lHoBaTMBHU 00pa30BaTECIIHU TEXHOJIOTUU: MaTeMAaTHKa U HH()OPMATHKA,
e llHOBaTMBHH TEXHOJIOTHH B 00pa3oBaHueTo. e-Learning;

e STEM/STEAM o6pa3oBanue. MHOBanuu B 00y4eHHETO;

e STEM/STEAM cpeau u oOydenue;

e JlOCTBITHOCT 3a XOpa ChC CHEIMAIHU TOTPEOHOCTH;

e lHOBaTHMBHM TEXHOJIOTHH U TIXHOTO IMPUIIOKCHUC B 3APaBCOIa3BaHCTO.

- = ®OHA «
:g (Q. oo Creranau Onmaromapuoctu Ha ®Doun ,,Hayunu uscnenBanus Ha PenyOinka

—— VACTENBAMAA - Bpyirapus 3a 4aCTUYHOTO (PUHAHCHPAHE HA MEXIyHAPOHA HAYYHA KOH(pEPESHIHUsI
,JAuosarusao STEM o6pazosanue (STEMedu-2024) upe3 moroeop ¢ HoMmep:
KIT-06-MH®/31.
®onpn ,,Hayuynu wuscnenBaHus HE HOCH OTTOBOPHOCT 3a CBHIBPXKAHHETO Ha

Iy OJIMKYBaHUTE MaTEepUalIH.
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ADDING ART INTO THE EQUATION:
A STEAM APPROACH TO EMBEDDED SOFTWARE COURSE

Kertesz Csaba

Transilvania University Brasov, Romania

csaba.kertesz@unitbv.ro

JIOBABSIHE HA NU3KYCTBO KBbM YPABHEHUETO: STEAM
[IOJIXOJ KM KYPCA 3A BI'PAJIEH CO®TYEP

Kepmec Yaba

Tpancuneancku ynueepcumem, bpawios, Pymvrus

Abstract: This report presents the experience of extending an Embedded Systems
Programming class to include GUI design elements. Employing graphical user interfaces
in embedded devices has been an increasing trend of the last decade, and introducing it
also into courses concerning embedded systems and microcontrollers is in demand. GUI
programming not only involves knowledge about the programming frameworks and
toolkits used in embedded environments, but also artistic concepts about graphics design,
mostly in the form of drawing concepts and digital arts. Teaching engineering students
about graphic design has benefits in two ways: increases the appeal of the course and
also leads to better understanding the interaction between the two worlds: arts and
engineering. Survey results after finishing the course show a high appeal and a high
satisfaction level among the students.

Keywords: STEAM Education; Embedded Systems Programming; GUI Design.
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MATHEMATICAL BASIS OF USABILITY
Gopal Tadepalli

Department of Computer Science and Engineering, College of Engineering - Anna University, India

gopal@annauniv.edu, gopal.tadepallil@gmail.com

MATEMATHUYECKU OCHOBU HA M3IIOJI3BBAEMOCTTA

Tonan Taoenanu

Yuusepcumem Anna, Yenaii, Hnous

Abstract: Mathematical notation is a system of symbolic representations of
mathematical objects and ideas. It includes simple symbolic representations such as
numbers, functions, symbols, variables and also more complex symbols like matrices.
User input of mathematical notation by means of standard input devices — a computer
keyboard and a mouse — presents several challenges. These arise mostly from the fact that
these devices were designed for a different purpose - for input of plain text with the
addition of a limited support for keyboard commands and the ability to mark a single spot
on the screen.

Keywords: Symbols; Mathematics; Notation; Keyboard; Mouse.
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STEM EDUCATION FOR UNDERGRADUATES IN
ENGINEERING

Prasanta Ghosh?, Dipu Sarkar?

1Syracuse University College of Engineering and Computer Science College of Engineering,
New York, USA
National Institute of Technology, Nagaland, India

pkghosh@syr.edu

STEM OBPA3OBAHUE 3A CTYJIEHTHU 11O UHXXEHEPCTBO

Ilpacanma Tow*, JJuny Caprap?

Y Vuusepcumemcku xonesc no unocenepcmso u komniomvpuu nayku 6 Cupaxiosa,
Hio Hopk, CALL]
2Hayuonanen mexnonoeuuen uncmumym, Haeanano, Unous

Abstract: Published works convince us that time has come for engineering faculty
to rethink approaches for STEM teaching and learning of engineering undergraduates.
We must work collaboratively on STEM education emphasizing engineering in terms of
broad, reflective, and corrective framework accommodating reality of engineering
practice, society and environment. Approaches cannot avoid increased application of
artificial intelligence. The presentation will start with a brief discussion on how STEM
education has evolved and realization that time has come to be pragmatic in designing
STEM education in engineering in classroom setting for undergraduate engineering
students. We will review published research works on engineering STEM education to
highlight some challenges with the hope of initiating a discussion that will lead us to find
ways to make necessary paradigm change in the engineering STEM education.
Presentation will include possible approaches to design future STEM education for
undergraduate engineering students considering various limitations and regulations with
the understanding that flexibility in the engineering teaching is important.

Keywords: STEM Education; Undergraduates Engineering Students; STEM
teaching.
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STEM LESSON — SCIENCE OF THE ROSE

Nayden Shivarov, lvanka Stancheva, Velimira Dimitrova

National STEM Centre, Ministry of Education and Science of Bulgaria, Sofia, Bulgaria

naturaltech stem(@mon.bg

STEM vyPOK — HAVKA 3A PO3ATA

Haiioen [llusapos, Heanka Cmanuesa, Beaumupa Jumumposa

Hayuonanen STEM yenmovp, Munucmepcmeo na oopazosanuemo u naykama, Cogus, Bvieapus

Abstract: For the development of the STEM trend in education and the use of
interdisciplinary approaches and research methods in teaching, suitable topics for
creating lesson units can be used as a basic starting point. The aim of this paper is to
present an interdisciplinary lesson combined with research methods, which is on the topic
of 'Science of the Rose’. An interdisciplinary connection has been made on the subject in
the following academic disciplines: biology, chemistry, physics, history and geography.
Tasks are presented for students to perform, applying the project-based approach and
the research approach. The applied tasks for the derivation of scientific research results
outline the basis of the formation of natural science competences and the development of
natural science literacy in students. It is the most appropriate strategy to promote active
learning, which covers different hierarchical levels of Bloom's taxonomy, creating a
supportive, intellectual and emotional environment for the development of research
activity at school.

Keywords: STEM Education; Interdisciplinarity; Project-based Approach;
Research Approach and Science Literacy.
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EVALUATION OF CONTEMPORARY EASSESSMENT
PLATFORMS: FUNCTIONAL REQUIREMENTS AND
TECHNOLOGICAL APPROACHES

Malinka Ivanova

Technical University of Sofia, Bulgaria

m ivanoval@tu-sofia.bg

OLIEHKA HA CbBPEMEHHMU INIAT®OPMU 3A EJJEKTPOHHO
OLHEHABAHE. ®YHKIIMOHAJIHA NU3NCKBAHUA 1
TEXHOJIOT'MYHU 1TOAXOAU

Manunxa Heanosa

Texnuuecku ynusepcumem - Cogus, bvreapus

Abstract: Assessment is an extremely important process in an education, which is
used as a measure of the acquired knowledge and skills of the learners. In the modern
world, a number of technological tools and platforms have been developed to support
activities related to eAssessment by the learner and the teacher. The purpose of the paper
is to present research conducted on contemporary technological solutions for
eAssessment, their functions, advantages and disadvantages. For this purpose, a study of
the scientific production in the field is performed, and the achievements are summarized
and discussed. A criteria scale is developed for evaluation and selection of a
technological solution of an eAssessment platform for further experimentation. Particular
attention is paid to security and protection of personal data, collected and transferred
during an assessment process.

Keywords: Platforms for eAssessment; Technological Solution; Functional
Requirements; Evaluation Criteria; Security and Privacy.

Pestome: Oyensisanemo e u3KIOUUMENIHO 8AdCeH Npoyec 8 eOHO 00pazosaHue,
KOemo ce U3noa3ea Kamo MapKd 3a npuoooumume 3HAHUs U yMeHus: Ha obyuaemume. B
CbBpPEMeHHUsT C8Mm ca  paspabomenu peouyd MexXHOAOSUYHU UHCMPYMEHMU U
niamgopmu 3a noonomazane Ha OeUHOCMU, C8bP3AHU C eIeKMPOHHOMO OYeHA8AHe OMm
ooyuaemus u yuumens. Llenma na cmamusma e oa npeocmasu NPo8edeHU U3C1e08aHus
BbPXY CbBPEMEHHU MEXHO02UYHU peuleHusl 3a eleKmpoHHO oyensigane (eOyenseane),
mexHume QYHKYuU, NpeouMcmed u HeOOCmamvyu. 3a yeima e u38bpuleHo NPoyYeaHe Ha
HayyHama npooyKyus 8 001acmma, Kamo ce 0600wasam u 006CvHCOAm noCMUICeHUAMA.
Paspabomena e kpumepuanua cxkana 3a oyeHka u u300p Ha MEXHOIOSUYHO peuleHue Ha
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nfzamqbopMa 3a eOueHﬂeaHe 3a nNO-HamamvuiHO €EKCnepumMeHmupare. Ocobeno
BHUMAHUE ce 06pbu;a HA cucyprHocmma u sawjumama Ha JudHume ()aHHu, C'b6paHu u
npdaeaHuiu)qpaMeiuznpoueca}uzoueHﬂeaHa

Knwuosu Oymu: niamgopmu 3a eieKmpoHHO OYeHABAHE;, MEXHOIOSUUHO
pewienue, QYHKYUOHANHU UBUCKBAHUS, Kpumepuu 3ad OYEHKA, CUSYPHOCM U
nosepumenHocm.
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STEM APPROACH TO BUILD COMPETENCES FROM
AUTOMATA AND LANGUAGES THEORY

Juliana Dochkova-Todorova, lvaylo Donchev

“St. Cyril and St. Methodius” University of Veliko Tarnovo, Bulgaria

doskova@ts.uni-vt.bg,; 1i.donchev@ts.uni-vt.bg

STEM 1oaxoJ1 3A N3rPAXJIAHE HA KOMITETEHTHOCTU OT
TEOPUS HA ABTOMATUTE U E3ULIUTE

FOnuana Jlowxosa-Toooposa, Hsatino /lonues

Benuxomwvprnoscku ynusepcumem ,, Ce. Ce. Kupun u Memoouii*, Beauxo Tvproso, bvieapus

Abstract: The paper presents a STEM approach to teaching undergraduate
computer science students. This approach relies on interdisciplinary connections between
mathematics and informatics and uses programming as a didactic tool. STEM
educational methods applicable to computer science majors are explored and analyzed.
A system of learning tasks for algorithms dealing with finite automata, stack automata,
and nondeterministic automata is presented. Attention is paid to the formation of lasting
knowledge and skills, increasing the motivation of the students and the application of
theoretical statements in practice.

Keywords: Cross-curricular Connections; STEM; Computer Science; Automata;
Formal Languages; Programming.
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INNOVATIVE TECHNOLOGIES AND APPROACHES FOR
EDUCATION IN THE FIELD OF CULTURE AND ARTS

Mirena Todorova-Ekmekci

Institute of Ethnology and Folklore Studies with Ethnographic Museum
at the Bulgarian Academy of Sciences, Sofia, Bulgaria

mhtodoroval@gmail.com

MHOBATHBHU TEXHOJIOI'MU U MOJAXOIU 3A OGYUEHUE B
COEPATA HA KVIJITYPATA U UBKYCTBATA

Mupena Toooposa-Exkmexoorcu

Hucmumym 3a emuono2us u ¢poakiopucmuxa ¢ emuoepagcku myset
npu Bvaeapcka akademus na naykume, Cogus, bvieapus

Abstract: In focus will be presented modern innovative technologies, approaches
and examples of education and learning, especially in the fields of culture, languages and
art.

They are important for future development of education for new generations and
for keeping the audiences engaged, focused and motivated. Experiencing and discovering
while learning also leads to better results in terms of remembering and interpreting
information, developing skills, putting it into practice, being inventive, connecting pieces
of knowledge and life, etc. It includes living experiences, games, virtual and augmented
reality, social media networking campaigns and challenges, smart education games,
applications, including Al, etc.

It is also important to note that some of those new learning approaches are better
and very suitable for specific audiences, including kids, youngsters, people with different
disabilities, etc. For example, learning a language or a culture, while playing,
interacting, and experiencing can overcome different social, distance, economic or
cognitive barriers, fears, and challenges.

Pe3tome: Ha ¢oxyc we 6voam npedcmagenu Ccv8peMeHHU UHOBAMUBHU
MexXHOI02UU, NOOXOOU U NPUMePU 3a 0OPa308aHue u 0oOyueHue, 0cobeHo 8 obracmma Ha
KyImypama, e3uyume u U3Kycmeamd.

Te ca sadicnu 3a 6vOewomo pazeumue npu 0dyYeHue Ha C1ed8au NOKOJIEeHUs U
3a no0OvplCcane HA aAYOUMOPUAMA AHSANCUPAHA, (QOKYCUPAHA U MOMUBUPAHA.
Ipesicusasanemo u OmKpueanemo no 8peme Ha YueHe, Cbujo 800sm 00 NO-000pu
pesyimamu no OmHOuleHue HA 3aNOMHAHEmMO U MbIKY8AHemo HA UHpoOpmayus,
npuiaeanemo i Ha NPaKmuKa, pa3eu8aHemo Ha YMeHus, U300pemamenrHocn, C8bpP36aHe
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Ha 3HAHUA ¢ dHcumelicka delcmeumentocm u m.H. Toea 6K0OU6a HCUBU NPENCUBSBAHUS,
uepu,  GUPMYAIHA U  PA3WUPEHA  PearHOCm, — HemybpKUHe — KAMNAHUU U
NPeou38UKaAmMencmed 6 COYUAIHU MPediCU, UHMEIUSEeHMHU 00pa308amentu uepu,
NPUNOJANCEHUSL, USNON36AHE HA U3KYCMBEEH UHMENeKm U Op.

Cvugo maka e 8axcHo 0a ce omobenedicu, ue HAKOU Om me3su Ho8U NOOX00U 34 yUeHe
ca no-000pu u MHO20 NOOXOOSAWU 34 CHeyupuuHU aAyOumopuu, 6KIOUUMETHO Oeyd,
Maaoedcu, Xopa ¢ pasiudnu yspesicoanus u m.H. Hanpumep, uzyuasanemo na e3ux uiu
KYIMypa ¢ uepa, 63aumoo0eticmaame Uil NPejicussieame, mModice 0a npeoooiee pasiuiHu
bapuepu - coyuanrHu, UKOHOMUYECKU, (hu3uYecKa OUCMAanyus Uiy KOCHUMUGHU bapuepu,
cmpaxose u npeou3BUKaAmeicmed.
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MAZE VIDEO GAMES FOR STEM TEACHING

Boyan Bontchev

Faculty of Mathematics and Informatics, “St Kliment Ohridski”” University of Sofia, Bulgaria

bbontchev@fmi.uni-sofia.bg

BUIEO UTPU-JIABUPVHTU 3A STEM OBYUYEHUE

bosan bonues

@Dakynmem ,, Mamemamuxa u ungopmamura “,
Coguiicku ynusepcumem ,, Ce. Knumenm Oxpuocku “, Cogpus, Bvaeapus

Abstract: In last twenty years, STEM teaching methods are in the focus of
regulation bodies, visionaries, decision-makers and practitioners in K12 and university
education worldwide. Among the traditional approaches for STEM teaching based on
problem solving, projects, collaboration and inquiries, nowadays gamification and game-
based learning started gaining popularity as innovative, interactive and very engaging
teaching methods. While gamification applies game elements and interactive simulations
to teach STEM concepts, game-based learning relies on incorporation of educational
content into digital games that learners play as a part of the learning process, for
acquiring specific knowledge or skills. The paper presents 3D maze video games as
effective tool for informal education proven in many previous case studies with K12 and
university students. The video mazes are generated automatically by a software platform
and are enhanced with various mini-games representing didactic tasks of different types.
Despite the fact that most previous games have been in the field of cultural heritage,
mazes have the potential to be used in STEM education as well. There are discussed the
qualities of the mini-games included in maze halls, together with their possible
application for STEM teaching. The paper concludes with some remarks about the
positive appreciation of maze video games reported by both students and teachers that
paves the way for their future application for a motivating and engaging game-based
learning.

Keywords: Maze Video Games; STEM; Game-based Learning; Mini-games.
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SNOWFLAKE IN THE CONTEXT OF STEAM EDUCATION OR
OVERCOMING A MISCONCEPTION

Toni Chehlarova!, Koya Chehlarova?, Neda Chehlarova3

YInstitute of Mathematics and informatics - Bulgarian Academy of Sciences, Sofia, Bulgaria
2University Of Library Studies and Information Technologies, Sofia, Bulgaria
3nstitute of robotics “St. Ap. and Gospeller Matthew” -

Bulgarian Academy of Sciences, Sofia, Bulgaria

toni.chehlaroval@gmail.com; k.chehlarovalunibit.bg;

nedachehlarova@ir.bas.bg

CHEXXMHKATA B KOHTEKCTA HA STEAM OBPA3ZOBAHUETO
JIN 3A TTIPEOJOJIIBAHETO HA EJTHA MUCKOHLIEITLIN I

Tonu Yexnaposa', Kos Yexnapoea?, Heoa Yexnapoea®

YUncmumym no mamemamuxa u ungpopmamuxa
npu Bvaeapcka akademus na naykume, Cogus, bvieapus
2Vuugepcumem no 6ubauomexosnanue u ungopmayuonny mexronozuu, Cogus, Bvieapus
S Uncmumym no po6omuxa ,, Céemu Anocmon u Esaneenucm Mameii *
npu bvreapcka akademus na naykume, Cogpus, bvaeapus

Abstract: Key ideas about STEAM education are fleshed out on snowflake
research. The focus is on the geometric shapes of snowflakes and several technologies
for creating snowflake patterns. Computer environments, cutting plotter, augmented
reality, 3D printer, drone, etc. were used for this purpose. Computer models that can be
used to generate images of snowflakes are presented. Both basic steps to create some of
the files and ways to use them to get pictures and animations are described. Typical
mistakes in creating design patterns of snowflakes are presented. To overcome
misconceptions, an opportunity to explore pictures of snowflakes with virtual dynamic
constructions is proposed.

Keywords: STEAM; Computer Models; Augmented Reality; Digital Competence;
Misconceptions; IBL; Critical Thinking.
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CONSTRUCTION OF TYPES OF QUADRILATERALS WITH A SIX-
LEGGED EDUCATIONAL ROBOT

Neda Chehlaroval, Natalia Gecheva?, Koya Chehlarova®

YUnstitute of robotics “‘St. Ap. and Gospeller Matthew” - Bulgarian Academy of Sciences, Sofia,
Bulgaria
2Institute of Mathematics and informatics - Bulgarian Academy of Sciences, Sofia, Bulgaria
SUniversity Of Library Studies and Information Technologies , Sofia, Bulgaria

nedachehlarova@ir.bas.bg,; nnesheval@math.bas.bg;

k.chehlarova@unibit.bg

IIOCTPOSIBAHE HA BUJIOBE UETUPUBI ' BJIHULU C
HTECTOKPAK OBPA3OBATEJIEH POBOT

Heoa Yexnapoea', Hamanus I'eueea?, Kos Yexnaposa®

Y Unemumym no po6omuxa ,, Ceemu Anocmon u Eeaneenucm Mameii *
npu Bvaeapcka akademus na naykume, Cogus, bvreapus
2Uncmumym no mamemamuxa u uH@popmMamuxa
npu bvreapcka akademus na naykume, Cogpus, bvaeapus
3Vuueepcumem no 6ubnruomexosnanue u ungopmayuonnu mexuonozuu, Cogpus, Bvieapus

Abstract: Opportunities to create geometric figures by programming and using a
mobile application with a six-legged educational robot are presented. Some ideas are
described for creating scenarios to support information technology education, computer
modeling, technology and entrepreneurship, and mathematics, as well as extracurricular
robotics activities.

Keywords: STEAM; Robotic Systems; Mathematics; Information Technologies;
Education; Digital Competence.
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HUMANOID ROBOT FOR TEACHING VISUALLY IMPAIRED
LEARNERS

Aleksandar Krastev, Maya Dimitrova!, Negoslav Sabev?

YInstitute of Robotics, Bulgarian Academy of Sciences, Sofia, Bulgaria
2Institute of Mathematics and Informatics, Bulgarian Academy of Sciences, Sofia, Bulgaria

aikrastev.iser.bas@gmail.com; maya.dimitrova.ir@gmail.com;,

negoslavsabevl@gmail.com

XYMAHOWJIEH POBOT 3A OBYUEHME HA YYAIIU C YBPEJEHO
3PEHUE

Anexcanovp Kpvemeet, Mas Jumumpoea', Hezocnas CvbHes?

YUncmumym no po6omuxa npu Bvreapcka akademus na naykume, Cous, Bvieapus
2Uncmumym no mamemamuxa u ungpopmamuxa npu Bvreapcka axademus na naykume, Cogus,
bvneapus

Abstract: A pilot study of a training scenario to determine the reaction of mature
people with visual impairment when interacting with a humanoid robot NAO was
conducted. The main goal of the scenario is for visually impaired people to learn about
the robot itself from the robot, when it was created, what it is, what it is made of, what it
is equipped with, to get to know and feel by touch the parts of its body and some of its
control options. The main observations are discussed in the paper, relevant to
transferring the scenario to inclusive education.

Keywords: Visually Impaired People; Training Scenario; Humanoid Robot NAO.
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NEON INSTRUCTION SET EFFICIENCY AND THEIR USE IN

Maria Pashinska-Gadzheva, lliya Bouyukliev

Institute of Mathematics and Informatics, Bulgarian Academy of Sciences, Sofia, Bulgaria

marigpashinskal@math.bas.bg,; iliyab@math.bas.bg

E®EKTUBHOCT HA NEON MHCTPYKLIMU U TIXHOTO
MBIIOJI3BAHE B 3AZIAUM OT TEOPU S HA KOJJUPAHETO

Mapus awuncka-I'adxcesa, Unus byrokiues

Hucmumym no mamemamura u ungpopmamuxa npu bBvaeapcka axademus na naykume, Cogpus,
bvneapus

Abstract: A large number of algorithms solving Coding Theory problems involve
operations on vectors over finite fields. The use of extended CPU registers and
instructions is suitable for the optimization of these algorithms. Current work presents
the Neon instruction set for the ARM architectures used in Apple's M series of processors.
A method for their application in algorithms for finding weight characteristics is
considered. Some basic similarities and dif erences with extended vector instructions
available in other architectures are presented. Their performance is compared with non-
vectorized methods.

Keywords: Vectorization, NEON Instruction Set.
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ABOUT ALGORITHMS FOR CALCULATION OF COVERING
RADIUS OF LINEAR CODES

Maria Pashinska-Gadzheva, lliya Bouyukliev

Institute of Mathematics and Informatics, Bulgarian Academy of Sciences, Sofia, Bulgaria

marigpashinskal@math.bas.bg,; iliyab@math.bas.bg

OTHOCHO AJITOPUTMU 3A IIPECMATAHE HA PAJUYC HA
TTOKPUTHE HA JIMHEMHU KOJIOBE

Mapus [awuncka-I aoxcesa, Unus byrokiues

Hucmumym no mamemamura u ungpopmamuxa npu beaeapcka axademus na naykume, Cogpus,
bvneapus

Abstract: The covering radius is an important parameter of linear codes. Its
calculation is an NP-complete problem. There are three main approaches to its
computing that can be considered. The first method is based on traversing the cosets of
the linear code. The second method uses the parity-check matrix of the code to calculate
the covering radius. The third method is based on fast Walsh-Hadamard transforms for
the binary case and Vilenkin-Chrestenson transform for the non-binary case. In this work,
the first two approaches are consideredand some of the features of their implementations
are presented.
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DATA MINING IN CYBERSECURITY

Yordan Shterev lvanov

“Vasil Levski” National Military University, Veliko Tarnovo, Bulgaria

jshterev@abv.bg

AHAJIN3 HA JIAHHU B KUBEPCUT'YPHOCTTA

Hopoan Il]epes

Hayuonanen 6oenen ynusepcumem ,, Bacun Jlescxu”, Beauxo TvpHroso, bvieapus

Abstract: The article presents, summarizes and develops technological concepts
of cyber security based on machine learning, data processing and analysis. The steps of
cyber attacks, use of key techniques of data analysis in cyber defense, application of data
processing and analysis in information security and tools used are presented.

Keywords: Cyber Security; Machine Learning; Data Processing and Analysis.

Pestome:. Cmamusma npeocmass, 0600wasa U paszeued MexHOL0SUYHU
KOHYenyuu Ha KubepcueypHoCmma OCHOB8AHU HA MAWUHHO 00yyYeHue, obpabomxkama u
ananusa ma Ooanuu,. Ilpeocmasenu ca cmvnkume Ha Kubepamaxkume, U3NON36AHE HA
KAIOYO8U MEeXHUKU 34 aHAIU3A HA OAHHU 8 Kubepomobpanama, Npuiodicerue Ha
obpabomkama u amaiuza Ha OAHHU 6 UHDOPMAYUOHHAMA CUSYPHOCI U UZNOT36AHU
UHCMpyMeHmu.

Kniwouoseu oymu: xubepcucypnocm; mauwlunHo o00yyeHue, obpabomrxama u
aHANU3a Ha OaHHU.
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GENERATING MENTAL STRESS THROUGH 3D GAME

Penio Lebamovski

Institute of Robotics, Bulgarian Academy of Sciences, Sofia, Bulgaria

p.lebamovski@abv.bg

['EHEPPAHE HA MEHTAJIEH CTPEC UPE3 3D UT'PA

Ilenvo Jlebamoscku

Hnucmumym no pobomuka npu bvreapcka akaoemus na nayxume, Cogpus, bvneapus

Abstract: The present article investigated the influence of mental stress on heart
rate variability (HRV). The mental stress is generated through a newly created 3D game
with high extremeness. The modelling of the main components of the game is done in two
ways: automatically (algorithmically) using the Java programming language and
manually (digitally) using Blender, the two methods can be combined by modeling with
geometric objects, such as a regular polygon, a prism, pyramid and others. The controlled
stress scenario can be created by appropriately planning graphic objects and elements,
such as material and texture, including movement dynamics. Rapid and unexpected
movements of game objects, as well as visual and sound effects, play a key role in
generating mental stress and can significantly affect HRV. The HRV measurement
methodology includes the following three phases: a preliminary phase, when baseline
HRV levels are measured before the start of the game; the game phase-measurement of
HRV during the game; and the post-game phase-measurements after the game. HRV
analysis includes determining the values of the following parameters in the time and
frequency domains: SDNN, RMSSD, LF, HF and LF/HF ratio. The results of the HRV
analysis show that stress significantly impacts HRV and leads to its decrease, which is
expressed in a significant decrease in SDNN and RMSSD, as well as an increase in the
LF/HF ratio during a stressful situation. Investigating these changes is important for
understanding the physiological functions of mental stress and may help develop
mechanisms to manage it to improve human health.

Keywords: Virtual Reality; HMD; Mental Stress; Heart Rate Variability; 3D
Game; Mathematical Analysis.


http://www.math.bas.bg/vt/stemedu/
mailto:p.lebamovski@abv.bg

International Scientific Conference “Innovative STEM Education”, STEMedu-2024

Proceedings of selected abstracts, 2024, http://www.math.bas.bg/vt/stemedu/

VISUAL SIMULATION OF A DIGITAL HARDWARE MODEL

Petar Minev

Technical University of Gabrovo, Bulgaria

pminev@tugab.bg

BU3VAJIHA CUMYJIATIUS HA MOJIEJ HA ITU®POB XAPJIYEP

Ilemvp Munes

Texnuuecku ynusepcumem - I abposo, Bvicapus

Abstract: Visual simulation in circuit design involves creating a software
application that provides a dynamic visual representation of a digital system modeled
with Hardware Description Languages (HDLs). This allows users to gain a deeper
understanding of the system’s behavior by observing the simulation in real-time.
Additionally, the simulation data facilitates easier identification and correction of
malfunctions in digital circuits models.

This report explores the capabilities of the Visual Debug (VIZ) feature in the
Makerchip IDE for creating a visual simulation of a stack-based calculator model. This
model is specifically designed for online learning in digital hardware design courses
offered by the Computer Systems and Technologies department at the Technical
University of Gabrovo.

Keywords: Visual Simulation; Digital Hardware Model; Stack-based Calculator;
Makerchip IDE; Visual Debug.
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CONCERNING THE BEHAVIOR OF PASSENGERS WHEN
CHOOSING A SEAT IN A COMPARTMENT PASSENGER
RAILWAY CAR

Svilena Arabadzhieva

Academy of the Ministry of Interior, Sofia, Bulgaria

ssarab@mail.bg

OTHOCHO IMOBEJIEHUETO HA ITbTHULIUTE ITPU U350P HA
MACTO B KVIIEEH ITh THUYECKHN BAI'OH

Csunena Apabaooicuesa

Axademusi na Munucmepcmeo na eempewnume pabomu, Coghusi, bvreapust

Abstract: This report presents the results of an empirical study of the behaviour
of passengers when choosing a seat in a second class compartment passenger railway
car. The most and least used seats are identified.

Keywords: Keywords: seating behavior, occupancy, compartment passenger
railway car.
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OPPORTUNITIES FOR THE USE OF RESCUE DOGS IN THE FIRE
SAFETY AND CIVIL PROTECTION DIRECTORATE GENERAL —
MINISTRY OF THE INTERIOR

Miroslav Eftimov, Svilena Arabadzhieva, Stefan lliev

Academy of the Ministry of Interior, Sofia, Bulgaria

ssarab@mail.bg

BBb3MOXHOCTHU 3A U3IOJI3BAHE HA CITACUTEJIHY KYYETA
B I'IIIb3H-MBP

Mupocnas Epmumos, Ceunena Apabaoicuesa, Cmegpan Unues

Axademusi na Munucmepcmeo na eempewnume pabomu, Coghusi, bvreapust

Abstract: The report examines the role of rescue dogs in search and rescue
operations. The current situation and the regulatory framework in the Republic of
Bulgaria have been analysed. All possibilities for the use of rescue dogs from the Fire
Safety and Civil Protection Directorate General - Ministry of the Interior are indicated.

Keywords: Rescue Dogs; Fire Safety and Civil Protection Directorate General;
SAR Operations.
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EXPERIMENTAL DETERMINATION OF THE PASSENGER CAR
DECELERATION UNDER DIFFERENT ROAD CONDITIONS

Nikolay Toshev, Hristo Kanevski

“Paisii Hilendarski” University of Plovdiv, Bulgaria

nickytoshev@abv.bg,; hkanevski@gmail.com

EKCIIEPUMEHTAJIHO OIIPEAEJISIHE HA CITMPAYHOTO
3AKDBCHEHHUE HA JIEK ABTOMOBWJI I[TPU PA3JIMYHU ITHTHU
YCJIOBUA

Huxonau Towes, Xpucmo Kanescku

Inosouscku ynusepcumem ,, [laucuu Xunenoapcxu “, Ilnosous, bvieapus

Abstract: In this paper, the authors present an experimental study to determine
the influence of the active safety system “ABS” on the braking deceleration of vehicles
under different road surfaces and at different driving speeds. Different vehicles were used
for the purpose of the experiment. The experiments were conducted in two stages. In the
first stage of the experiment, the braking deceleration was measured with the 'ABS' system
running, at different speeds and road surfaces. In the second stage of the experiment,
under the same conditions, the braking deceleration was measured with the 'ABS' system
deactivated. The purpose of this study is to analyse the influence of the 'ABS' system on
the braking deceleration under different factors in a real environment. A modern method
for determining the braking deceleration by applying the ENERGOTEST EnergoSM 4.0
non-contact speed and acceleration measurement system.

Keywords: ABS; Braking Deceleration; Braking Distance; Vehicle Braking.

Pestome: B mosu 0oknad aemopume npeocmagsam pesyimamume  Om
eKCNepUMEHMANHO U3Ce08aAHe, KOemo yelu 0d onpedeiu 6IUsHUemo Ha CUCmeMama 3a
akmusHa 6ezonacnocm (ABS) 6vpxy cnupaunomo 3aKbCHeHUe HA NPeo3HU CPeoCcmed
npu pasiuyHy NeMHU HACMUIKU U CKOPOCM HA O8UdICeHUe. 3a yenma ca usnoi3eaHu
PA3IUYHU a8MOMOOUNU, A eKChepUMeHmume ca nposedeHu 6 06a emand. B nvpsus eman
CNUPAYHOMO 3aKbCHeHue ce uzmepséa ¢ pabomewa cucmema ABS npu paziuunu
CKOpOCmU U NbMHU HACMUIKY. Bve emopus eman, npu cvuume ycious, CRUpaiHomo
3aKbCHeHUe ce uzmepsa ¢ deakmusupana cucmema ABS. [lenma na uzcneosanemo e oa
ce ananuzupa enuanuemo Ha ABS cucmemama 6 peannu yciosus. 3a uzmepeanemo Ha
CNUPAYHOMO 3AKbCHEHUe € U3NOA36AH CbBPEeMEHeH Memoo, KOoUumo 6KI046d

beskonmaxmuama cucmema 3a usmepsamve Ha ckopocm u yckopevue ENERGOTEST
EnergoSM 4.0.
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Kniouoseu oymu: asmomobunna oezonacnocm; ABS; cnupauno saxvchenue;
cnupayen nom; CRUpaHe Ha asmomooud.
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GEOMETRY, ALGEBRA, AND PROGRAMMING —
A MOST GRATIFYING BLEND

Boyko Bantchev

Institute of Mathematics and Informatics, Bulgarian Academy of Sciences, Sofia, Bulgaria

bantchev@math.bas.bg

['EOMETPUSI, AJITEGPA U ITPOTPAMUPAHE —
EAHO MHOTI'O ITNIOAOHOCHO ChbUYETAHUE

bourxo banues

Hucmumym no mamemamura u ungpopmamuxa npu beaeapcka axademus na naykume, Cogpus,
bvneapus

Abstract: Computer-aided exploration in geometry is most often understood as
interacting with a graphical image of a geometric scene. We have found another
approach to be at last equally attractive, and often much more effective. In the ForGe
system, a highly developed version of vector algebra is employed to perform calculations
through which geometric objects are being constructed and their properties studied.
ForGe is a language and its computer implementation for carrying out such calculations
and drawing geometric scenes. Scripts in ForGe can be written by hand or generated
programmatically, thus enabling creative blending of geometry, algebra, and
programming.

Keywords: Euclidean Geometry; Vector Algebra; Programming; Exploration.

Pe3ztome: 1100 ceomempuunu u3cie08anuss ¢ NOMOWMA HA KOMRIOMbP HAU-4ecmo
pazbupame Ouano2080mo 83aumMooelucmeue ¢ eKpameH oopasz Ha 2eoMempuyHa
kongueypayus. Cnoped Hac eoun Opye nooxood e Cbujo MOIK08A NPUBTIEKAMENEeH, a
yecmo u no-egpuxacer. B cucmemama ForGe 3a nocmposeane na ceomempuynu 06exmu
U uscrnedgaHe Ha CEOUCMEAMA UM Ce U3NOA36AM NPECMAMAHUS, ONUPAWU ce Ha
BUCOKOYCHBLPULEHCNBANA PA3HOBUOHOC Ha aneebpama Ha sekmopume. ForGe e e3uk u
He208ama KOMNIOMBPHA pearu3ayus, NpeOHA3HAYeHU 3d U38bPUIBAHe HA MAKUBA
npecmMAmanus u u3eomesiHe Ha ceomempuynu yepmedgxicu. Texcmvm-cyenapuii 3a ForGe
Modxce 0a ObOe HanUCau Ha PbKa Uiy NOPOOEH OM NPOSPAMA — 8 Pe3YIMam 2eoMempusl,
aneebpa u npoepamupane mo2am 0a ce Cb4yemasam no pasHooOpaA3HU HAYUHU.

Knwuoeu Oymu: esxiudosa ceomempus; aneedpa Ha  eeKmopume;
npocpamupane; uzcieosane
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INFORMATION PRESENTER IN THE CONTEXT OF EDUCATION

Miroslav Bonchev Bonchev

“St. Cyril and St. Methodius” University of Veliko Tarnovo, Bulgaria

miroslav.bonchev@proton.me

NH®OPMAIIMOHEH ITPE3EHTATOP B KOHTEKCTA HA
OBPA30OBAHHMETO

Mupocnae bonues

Benuxomwvprnoscku Ynusepcumem ,, Ce. Ce. Kupun u Memoouti “, bvreapus

Abstract: The Information Presenter is a combined online-desktop software
system, which displays information to the users. In education, it can serve as a mnemonic
matrix system, that can help students to learn, maintain their knowledge, find gaps in it
and resolve them, as well as understand the material. The desktop component enables the
student to always unobtrusively see a thumbnail of the currently loaded information item,
which they can open for a full view with a click. This allows continuous learning even as
students use their computers for other unrelated tasks. The online component enables
educators to provide information to the students easily and in unlimited volume.
Attaching tags to information items allows students to learn by any characteristic of the
information as defined by the educator. The Information Presenter enables students and
educators to implement several scientifically proven methods for improved learning, such
as the Spacing effect, the Interleave concepts, and others. It also allows students to take
part in teaching by creating information items. The software does not compete with the
website of the educator or with the online sources of information, but complements them.

Keywords: Information Presenter; Spacing Effect; Interleave Concepts; Frequent
Practice Tests; Continuous Learning; Flashcards.
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STEMX - EXTREME MULTIDISCIPLINARITY FOR
PROGRAMMING, MATHEMATICS, PHYSICS, AND BIOLOGY
INTERWOVEN INTO ONE AGRICULTURAL EDUCATIONAL
PROJECT

Neven Boyanov

Tinusaur, Veliko Tarnovo, Bulgaria

neven@tinusaur.com

STEMX - EKCTPEMHA MYJITUJINCLIUTUIMHAPHOCT 3A
[TIPOTPAMUPAHE, MATEMATHKA, ®3UKA 1 BUOJIOT' U,
BIUIETEHU B EJIH 3EMEJIEJICK OBPA3OBATEJIEH ITPOEKT

Heesen bosanos

Tunysaswvp, Beruxo Tvproso

Abstract: Multidisciplinarity is at the core of the STEM approach to learning
science, technology, engineering, and mathematics, but this is still misinterpreted, and as
a result, different subjects are still taught separately. Mixing them all together presents
many challenges to educators. While working on a school agricultural project, many of
those challenges were identified and analyzed, and solutions were sought. STEMX, where
the “x” stands for extreme multidisciplinarity, implies that all the subjects involved in the
educational project must be taught together within the same class, allowing the
acquisition of the necessary knowledge and skills while establishing the connection
between different sciences using them for solving practical everyday problems. The
agricultural project that is used is an automated water drip irrigation unit that takes care
of one plant.

Keywords: STEM; Multidisciplinary; Agriculture; Curriculum.
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DIGITAL WRITING BOARD IN STRUNIMA
Mladen Valkov

Institute of Mathematics and Informatics, Bulgarian Academy of Sciences, Sofia, Bulgaria
mladen.vulkov@math.bas.bg; mladol992@abv.bg

JINTUTAJIHA TbCKA 3A ITMCAHE B CTPYHHMA

Mnaoen Bvakoe

Hucmumym no mamemamura u ungpopmamuxa npu bvaeapcka axademus na naykume, Cogus,
bvneapus

Abstract: Some of the properties and components of the digital writing board in
StruniMa are presented along with usages in synchronous education — both in present
and network-remote environments. Some of the accents are writing on generated 3D
objects, saving and opening solutions of mathematical problems and some of the benefits
and downsides of digital hand-writing mathematical solutions.

Keywords: Digital Drawing Board; 3-dimensional Objects; Mathematical
Solution; STEM.
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DEVELOPMENT OF CHILDREN'S FANTASY WITH USING 3D
PRINTING

Petar Velkov

“St. St. Cyril and Methodius” University of Veliko Tarnovo, Bulgaria

peter.cranium@gmail.com

PA3BUTUE HA JIETCKATA TAHTA3US C IIOMOILTA HA
TPUU3MEPHO IIPUHTUPAHE

Ilemwvp Benkosg

Benuxomwvprnoscku Ynusepcumem ,, Ce. Ce. Kupun u Memoouti “, bBvreapus

Abstract: The introduction of innovations in education is a current topic in
Bulgarian educational institutions. 3D printing, as a relatively new technology, is
becoming an invariable participant in this process. The 3D printer from technical
equipment is transformed into a pedagogical tool stimulating the intellectual and creative
development of children.

Keywords: 3D Printing; Education; 3D Technologies.
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PERMUTATION GAMES. THE DODECAHEDRON PuUzzLE

Paskal Piperkov

St. Cyril and St. Methodius University of Veliko Tarnovo, Bulgaria
p.piperkov@ts.uni-vt.bg

[TIEPMYTALIMOHHU UT'PU. ITB3ENBT JJOJEKAELP

llacxan [lunepkoeg

Benuxomwvprnoscku Ynusepcumem ,, Ce. Ce. Kupun u Memoouti “, bvreapus

Abstract: In the talk a mathematical model for the dodecahedron puzzle is
presented. This game belongs to the Rubik cube type. The permutation group of the two
faces movings is considered. Some formulae are found for ordering the final face, namely
for permutation and rotation of the vertices.

Pe3tome: B ooxnaoa ce npeocmass mamemamuiecky MoOell Ha uepama om mun
., Pyouk ky6 ““ c popma na oooexaedvp. Pazenedana e epynama nepmymayuu, onpeoeieHa
om OsudiceHuama Ha 0ee om cmenume. Hamepenu ca ¢gpopmynu 3a noopesxcoane Ha
nocieoHama cmena — pasmMana U pomayus Ha 8bpXoeume eiemMeHmu.
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THE ROLE AND EFFECTIVENESS OF IMPROVING THE
QUALITY OF STUDENT'S EDUCATION OF THE STEM
METHOD IN PROFILED HUMANITARIAN HIGH SCHOOL “ST.
ST. CYRIL AND METHODIUS” - TOWN OF VELIKO TARNOVO,
BULGARIA

Stefan Stefanov

Profiled Humanitarian High School “St. st. Cyril and Methodius” - Veliko Tarnovo, Bulgaria
stefango@abv.bg

POJIATA 1 EOGEKTUBHOCTTA 3A ITOBUILIABAHE KAYECTBOTO
HA OBYUYEHUE HA YYEHULIUTE YEPE3 STEM METOJbT B
[TPO®UIIMPAHA XYMAHUTAPHA TMMHA3MA “CB. CB. KUPUI
1 METOIUIT” - T'P. BEJIMKO THPHOBO, BBJITAPUSA

Cmeghan Cmeganos

Ipoghunupana xymanumapna eumnazus ,, Ce. ce. Kupun u Memoouu *“ - Beauxo Tvproso, bvieapus

Abstract: The report describes the forms and methods of education used to
improve the quality of education for students at St. st. Cyril and Methodius Profiled
Humanitarian High School in Veliko Tarnovo town. Guidelines and good examples are
indicated in the STEM idea when working with students from the school with an increased
interest in the digital areas of professional and profiled directions in the specialties they
have studied in the last few years trough the key role of subjects with directions in IT
technologies. Students’ creative ideas are described trough realized project approaches
on their part. The effect of interest clubs on the increase in learning motivation is
discussed, It contains examples of good practices hat led to he participation of students
in the National STEM Center — Sofia with their project assignment in competitive forms
organized at the national level. Conclusions are structured about the role of effectiveness
in increasing the quality of training for trainees in the school.

Keywords: Educations; STEM Training; Quality; Periodictable; UT Firm; SEN.

Pe3ztome. B Ooxnaoa ce onuceam ¢hopmu u memoou Ha obyueHue, KOUMO ce
U3NON36amM 3a NOBUUIABAHE Kauecmeomo Ha ooyuenue npu yuenuyume om I1XI",, Cs. cs.
Kupun u Memoouii”, ep. Beauxo TwvpHnoso. [locousam ce nacoku u 0oopu npumepu 8
CTEM uoesama npu paboma c ydenuyu om YUUIUWeEMo C NOGUWIEH UHMepeC KbM
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oueumanHume obracmu om NpoGecuoHarHu U NpOQUIUPAHU  HANPABLEHUS 8
cneyuannocmume, KOUMO U3yuasam npe3 nocieOHume HAKOJIKO 200UHU Ype3 KIouo8amd
poasa na npeomemu ¢ nacoku 6 UT mexnonocuu. Onuceam ce yyeHuuecKu KpeamusHu
udeu upe3 pearu3uparu npoeKmuu n0OXo0U om MmaxHa CMpaHa. 3ace2Hamo e 6IUAHUEmo
Ha yacogeme - Kybo6e no unmepecu, 86bpxy Hapacmeanemo Ha MOMmueayUsAmMa 3d yueHe.
Cvovpoicam ce npumepu 3a 000pu npakmuxu, 0oseau 00 yyacmue Ha obyuaemume 6
Hayuonannus CTEM yenmwvp — Cogusi ¢ maxmo npoekmuo 3a0anue 6 cbCme3amennu
Gopmu opeanuzupanu Ha HaYuoHarHo Hugo. CMpyKmypupanu ca u3eoou 3a poasamd
epexmusnocmma 3a NoSUWLABAHE KAYeCMBOMO HaA obyueHue npu obyuaemume 6
Vaunuuemo.

Kniouoseu oymu: Obpaszosanue; CTEM obyuenus; nepuoouuna mabauya;, YT
¢upma; COII.


http://www.math.bas.bg/vt/stemedu/

International Scientific Conference “Innovative STEM Education”, STEMedu-2024

Proceedings of selected abstracts, 2024, http://www.math.bas.bg/vt/stemedu/

THE USE OF 3D PRINTING TECHNOLOGY IN EDUCATION FOR
STUDENTS WITH AUTISM SPECTRUM DISORDER —
ASSESSMENT OF GOOD PRACTICES

Borislava Kostova

Institute of Robotics, Bulgarian Academy of Sciences, Sofia, Bulgaria

borislava.kst@gmail.com

M3IOJI3BAHE HA TEXHOJIOT U 3A 3D ITEYAT B
OBPA30BAHMETO HA YUEHUIIU C PA3CTPOMCTBA OT
AYTUCTHUYHUS CIIEKTBP - OUEHKA HA JObBPU ITPAKTHUKHU

bopucnasa Kocmosa

Hncmumym no pobomuka npu bvreapcka akaoemus na nayxume, Cogpus, bvneapus

Abstract: The aim of this paper is to identify several promising practices from the
scientific literature of using 3D Printing technology in education for students with
Autistic Spectrum Disorder (ASD). Such practices could contribute to the learning, social
integration and wellbeing of this group of students. In order to achieve this goal, three
research questions are defined. More than 50 relevant articles drawn from Google
Scholar and Science Direct are reviewed and 25 of them are selected for analyzing the
best practices. 7 of them were identified as fully meeting the study criteria. The analysis
is made on the basis of criteria like: type of research, target groups, observed results and
challenges as well as used 3D printing technology and software. As a result of this
analysis, the answers to the research questions were given in order to define the most
efficient practices regarding the application of 3D printing in education of people with
ASD.

Keywords: 3D Printing; ASD; Autism Spectrum Disorder; Education; STEAM.
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FRACTAL MODELS FOR SIMULATING BIOMEDICAL SIGNALS

Evgeniya Gospodinova, Penio Lebamovski

Institute of Robotics, Bulgarian Academy of Sciences, Sofia, Bulgaria

jenigospodinoval@abv.bg; p.lebamovskilabv.bg

DOPAKTAJIHU MOJIEJIN 3A CUMYJIMPAHE HA
BMOMENIMHCKHU CUT'HAJIN

FEecenus ['ocnoounosa, Ilenvo Jlebamoscku

Hncmumym no pobomuka npu bvreapcka akaoemus na nayxume, Cogpus, bvneapus

Abstract: In the article, two fractal models: Fractal Brownian Motion (FBM) and
Fractal Gaussian Noise (FGN) for simulating biomedical signals are presented,
investigated and analysed. These models reflect the complex and nonlinear dynamics of
cardiac activity and may be useful in the study of various cardiovascular diseases and
conditions. The main characteristics of biomedical signals, such as self-similarity, fractal
dimension, long-term dependence and scale invariance, depend on the Hurst parameter,
and its values vary between 0 and 1. If the value of this parameter is between 0.5 and 1.0,
then the investigated signal has a positive correlation and shows persistence.
Understanding and properly estimating the Hurst parameter can provide important
information about the behaviour of complex systems and signals, such as the biomedical
signals. In this paper, the FBM is simulated by applying the Random Midpoint
Displacement algorithm and the FGN by the Paxson algorithm. A comparative analysis
and evaluation of the presented algorithms was made regarding the following two
aspects: accuracy of the simulated signals and the required processing time for
simulating signals of different lengths. Based on the comparative analysis and evaluation
of the presented algorithms, the better algorithm will be determined, which can be used
in the study and analysis of real biomedical signals, such as the cardiac signals (RR time
series).

Keywords: Fractional Brownian Motion (FBM); Fractional Gaussian Noise
(FGN); Fractal Process; Hurst Exponent; Random Midpoint Displacement (RMD)
Algorithm; Paxson Algorithm.
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MATHEMATICAL TOOLS FOR SIMULATING
PHOTOPLETHISMOGRAPHIC SIGNALS

Krasimir Cheshmedzhiev?, Galya Georgieva-Tsaneva?,
Yoan-Aleksandar Tsanev?

YInstitute of Robotics - Bulgarian Academy of Sciences, Sofia, Bulgaria
2Technical University - Varna, Bulgaria

cheshmedzhievl@gmail.com; galitsanevalgmail.com;,

joan.al2001@gmail.com

MATEMATUYECKU UHCTPYMEHTU 3A CUMYJIMPAHE HA
OOTOIVIETU3MOI PAO®CKHN CUT'HAJIN

Kpacumup Yewmeoancues', I'ans I'eopeuesa-Ilanesa,

Hoan-Anexcanovp Lanes?

YUncmumym no po6omuxa npu Bvreapcka axademus na naykume, Cogus, Bvneapus
2Texnuuecku ynugepcumem - Bapna, Bvneapus

Abstract: The article presents an algorithm for modeling a
photoplethysmographic signal using mathematical equations generating the basic
waveforms. Photoplethysmographic signals are recorded by sensors recording changes
in light intensity and are used in modern scientific research to conduct an effective
mathematical analysis of heart rate variability. The article presents the results of
conducted studies of the statistical parameters of the synthesized photoplethysmographic
signal. The synthesis time of photoplethysmographic series of different lengths was
analyzed.

Keywords: Sensor; Simulations; Mathematical Analysis.
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IN-DEPTH METHODS REVIEW OF NEURAL NETWORK
ARCHITECTURES FOR FORECASTING HEART RATE TIME
SERIES DATA

Ekaterina Popovska-Slavova, Galya Georgieva-Tsaneva

Institute of Robotics, Bulgarian Academy of Sciences, Sofia, Bulgaria

ekaterina.popovskalgmail.com,; galitsaneva@abv.bg

3AJIBJIBOYEH ITPETJIEJ HA METOUTE OT APXUTEKTYPU HA
HEBPOHHU MPEXHU 3A TTPOI'HO3UPAHE HA BPEMEBHU CEPUU
OT JAHHU HA CbPAEYEH PUTHM

Examepuna [lonoecka, I ana ['eopeuesa-Llanesa

Hncmumym no pobomuka npu bvreapcka akaoemus na nayxume, Cogpus, bvneapus

Abstract: The accurate prediction of heart rate is critical for the proactive monitoring
and management of cardiovascular health, a leading concern worldwide due to the prevalence of
cardiovascular diseases. Traditional time series forecasting methods, such as ARIMA and
Prophet, often fall short in addressing the complex, non-linear nature of heart rate data, which
is inherently noisy and highly variable. This paper provides a comprehensive review of
contemporary neural network architectures that have shown promise in this domain, specifically
focusing on Long Short-Term Memory (LSTM) networks, transformer-based models (PatchTST
and iTransformer), Tiny Time Mixers (TTMs), MOMENT models, and deep reinforcement
learning. We delve into the architectural intricacies of these models, their training processes, and
the performance metrics used to evaluate them. Our analysis highlights the unique strengths and
limitations of each approach, emphasizing their suitability for heart rate time series forecasting.
Through empirical evidence and comparative analysis, we demonstrate that transformer-based
models, TTMs, MOMENT models and deep reinforcement learning significantly enhance
forecasting accuracy and efficiency over traditional methods. This review aims to provide a
detailed understanding of these advanced techniques, offering valuable insights for future
research and practical applications in the field of cardiovascular health monitoring.

Keywords: Rate Prediction; Time Series Forecasting; Neural Networks; Transformer
Models; Long Short-Tem Memory (LSTM); Tiny Time Mixers (TTMs); Deep Reinforcement
Learning; Machine Learning; Predictive Modeling; Sequential Data Analysis.
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EMULATING AN ECG WAVE USING A SIMPLE GEOMETRIC
PRIMITIVES

Krasimir Cheshmedzhiev Ekaterina Popovska

Institute of Robotics at Bulgarian Academy of Sciences, Sofia, Bulgaria

cheshmedzhievl@gmail.com; ekaterina.popovskal@gmail.com

EMYJIUPAHE HA EKT, YPE3 U3TIOI3BAHE HA EJJEMEHTAPHU
TEOMETPUYHU TTIPUMUTUBY

Kpacumup Yewimeooscues, Examepuna Ilonoscka

Hncmumym no pobomuka npu bvieapcka akaoemus na nayxume, Cogpus, bvneapus

Abstract: This paper presents an easy to implement algorithm for generating an
ECG signal. The shape of the generated signal is idealized. For the base of shape of
simulation model the signal obtained from lead 2 was used. The goal is to achieve the
realization of a maximally economical method in terms of computing power and energy
consumption for obtaining an ECG signal for use for visualization in a portable device.
Keywords: ECG; Signal; Emulation; Algorithm; Graphics.
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EXPLORING THE CAPABILITIES AND LIMITATIONS OF
CHATGPT FOR PROVIDING NUTRITION-RELATED HEALTH
INFORMATION

Rumyana Stoyanova

Medical University of Plovdiv, Bulgaria

rumi stoqnoval@abv.bg

M3CIEABAHE HA BE3MOXHOCTUTE U OTPAHUYEHNSTA HA
CHATGPT 3A ITIPEJOCTABSIHE HA 3JIPABHA NTHO®OPMAIS,
CBBP3AHA C XPAHEHETO

Pymsana ['enuesa Cmosinosa

Meouyuncku ynueepcumem - Ilnoeous, bvaeapus

Abstract: The report examines the possibilities and limitations of ChatGPT as a
tool for providing nutrition-related health information. The results show that ChatGPT
demonstrates significant potential to provide immediate and adequate information
related to food and nutrition, offering personalized solutions to nutritional problems at a
level equal to and even better than the answers and solutions offered by nutritionists and
dietitians. However, the report also points out some limitations and disadvantages of
using ChatGPT, namely limitations in integrating the latest scientific findings during its
training, as well as the possibility that it may be trained by external sources offering
questionable and unverified information, which may lead to low-quality and even health-
threatening advice. There is also a high risk to data security and privacy protection when
using ChatGPT. These conclusions highlight the need for continuous development and
improvements in the system to ensure its optimal efficiency and utility for users.

Keywords: Nutrition; Dietary Advice; Healthy Diet.
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ANALYSIS AND PREDICTION OF TIME-SERIES DATA HEART
RATE VARIABILITY USING ARIMA MODEL

Ekaterina Popovska, Galya Georgieva-Tsaneva

Institute of Robotics, Bulgarian Academy of Sciences, Sofia, Bulgaria
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AHAJIN3 U ITIPOTHO3UPAHE HA ITPOMEHJIUBOCTTA HA
BPEMEBUTE CEPUM OT JAHHU HA CBhPJIEUHATA YECTOTA C
ITOMOIITA HA ARIMA MOJEN

Examepuna [lonoecka, I'ana ['eopeuesa-Llanesa

Hncmumym no pobomuka npu bvreapcka akaoemus na naykume, Cogpus, bvneapus

Abstract: Heart rate variability (HRV) is a critical indicator of cardiovascular
health and autonomic nervous system function. Accurate analysis and prediction of HRV
can significantly aid in early diagnosis and management of cardiovascular diseases. This
study leverages time-series data of heart rate measurements to develop and validate an
Autoregressive Integrated Moving Average (ARIMA) model for predicting HRV. The
dataset includes daily summaries of heart rate metrics, resting heart rate and detailed
breakdowns of time spent in various heart rate zones. By performing descriptive statistics,
time series analysis and anomaly detection, we aim to identify patterns and trends in the
data. The ARIMA model demonstrates robust performance in forecasting short-term
HRV, providing valuable insights into potential cardiovascular events. Our findings
highlight the model's potential application in clinical practice for enhanced patient
monitoring and timely intervention, improving patient outcomes.

Keywords: Heart Rate Variability (HRV); Time-Series Analysis; ARIMA Models;
Cardiovascular Health; Predictive Modeling; Data Analytics.
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CHALLENGES FOR EDUCATION USING Al

Miroslav Dechev

Institute of Robotics at Bulgarian Academy of Sciences, Sofia, Bulgaria

miroslav.dechev@gmail.com

ITPEAN3BUKATEJICTBA ITPEJI OFPASOBAHUETO I1PU
M3IIOJI3BAHE HA Al

Mupocnas /leues

Hncmumym no pobomuka npu bvreapcka akaoemus na nayxume, Cogpus, bvneapus

Abstract: The main goal of the article is to present the challenges faced by
educational institutions, teachers and students themselves in the use of Artificial
Intelligence (Al) in the educational process and the possibilities for its applications in the
main activities in the field of education, such as e-learning, creating of online and self-
training lessons, the acquisition of new skills to use new technological opportunities such
as smart learning systems and the protection of shared data in Al-adapted applications.
In the article, we will look for answers to the questions - in which areas of education and
in what form does artificial intelligence enter; the reasons for entering Al in education;
what is the security of personal data when using Al-based tenologies, the advantages and
what problems it can solve, why it should be used in education.

Pe3tome:  OcnHosnama  yen  Ha  cmamuama e  0a  NpeOCmMasu
npeou3sUKAmeicmeama, nped Koumo ca usnpageHu oopazosamennume UHCMUMYYUU,
npenodasamenume u camume y4eHuyu npu u3Nonzeanemo Ha Mzkycmeenus unmenexm
(UH) 6 0byuumennus npoyec u 8b3MOICHOCMUME 34 NPUTONCEHUMA MY 8 OCHOBHUME
oetinocmu 8 0bacmma Ha 0OPA3068aAHUENO, KAMO HANPUMED eleKMPOHHOMO 00yUeHue,
Cb30a6anemo Ha ypoyu OHIAUH U MAKUBA 3 CAMONOO020MOBKA, NPUOOOUBAHEMO HA HOBU
VMeHUsL 30 UBNON36AHe HA HOBU MEXHOIO2UYHU 6b3MONCHOCIU KAMO SMmart cucmemu 3d
oOyuenue u 3auumama Ha cnooeieHume OaHHU 8 NPULONCeHUAMa, adanmuparu kKom Al.
Onpeodeneno cneo nasnuzanemo na MU 6 paznuunu obnacmu, ve camo Ha 3HAHUEMO, HO
U 8 00WeCmMBeHO-UKOHOMUYECKUSL HCUBOML, Ce Cb30a0e eOHd HO8A OUSUMATIHA PEealHOCH,
uyemo pazsumue mpyoHo MONCeM 0 NPOSHO3UPAHe, HO U NOYMU HEEB3MONCHO 0d CRpeM
Kamo pasnpocmpaHenue b8 6CutKu cgepu na céema wu. B cmamusma we omeosopum
HA HAKOJIKO CbUeCmEeHU 8bNPOCd, NPOUsIu3awu om Henosnasanemo na MU u mooice 6u
cmpaxa 3a nogeyemo 00pa308amenHu eKCnepmu OMHOCHO BHEOPSIBAHEMO MY 8 YueOHUs
npoyec. llle nomvpcum omeosopu Ha sbnpocume - 8 Kakeu 001acmu Ha 0OpPa306anHUeno
U N00 KaKea (opma HAIU3A U3KYCMEEHUs. UHMeNeKm, npuduHume 3a naeiusane Ha Al 6
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00pa308anuemo, Kakéa € CUcypHocmma Ha JTuYHuUme OAHHU NPU UBNOA36AHEMO HA
menonoauu, 6asupanu na MU, npeoumcmeama u kakéu npobiemu modice 0a peui, 3aujo
0a ce U3nNo138a 8 0OPA308AHUEMO.
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CHALLENGES AND POSSIBLE SOLUTIONS FOR PROMOTION
THE LEVEL OF DIGITAL LITERACY AMONG THE MUSEUM
COMMUNITY IN BULGARIA

Vesela Vasileva Georgieva

Institute of Mathematics and Informatics, Bulgarian Academy of Sciences, Sofia, Bulgaria

v.georgievalmath.bas.bg

[TPEJIN3BUKATEJICTBA U BH3MOKHU PELIEHUS 3A
MMOBUILIABAHE HUBOTO HA JIMTUTAJIHA TPAMOTHOCT CPE/]
MY3EMHATA OBLIHOCT B BBLJITAPUS

Becena I'eopeuesa

Hucmumym no mamemamura u ungpopmamuxa
npu Bvaeapcka akademus na naykume, Cogus, bvieapus

Abstract: The article examines some of the existing challenges faced by the
museum community in Bulgaria regarding the use of various modern tools and
technologies in the daily work process. The text also presents some of the potential
possibilities for solutions, as well as approaches to increase the level of digital literacy
of museum workers in the country, and the results are based on an empirical sociological
study conducted on “Digitalization as a factor for the development of museums in
Bulgaria”, which is held in the period from February 2020 to November 2023.

Keywords: Challenges; Digital Literacy; Museums in Bulgaria.

Pezwome: B cmamusma ce pazenexcoam HAKOU OmM  CbUjecmsysaujume
npeouzsuKkamesncmed, nped KOUmo e usnpaseHa myszeunama oowmocm 8 bwvreapus no
OmMHOWleHUe HA U3NON36AHEMO HA PA3IUYHU CbBPEMEHHU CPeOCmed U MeXHONo2UU 8
edlceOHesHUs pabomen npoyec. B mexcma ce npeocmassam u HAKOU OmM NOMEHYUATHUmMe
8bL3MONCHOCMU 34 peuleHUsl, KAKMo U NoOX00U 3a NOGUULABAHE HUBOMO HA OUSUMATIHA
2PAMOMHOCI HA My3eliHume pabomHuyy 6 cCmpanama, Kamo pesyaimamume ce bazupam
HA Npo8edeHo eMRUPUYHO COYUOTIO2UYeCKO Npoyueawe 3a ,,/lucumanusayusama Kamo
gaxmop 3a pazeumue na myzeume 8 buvreapus”, koemo e nposedeno 8 nepuoda om
meceyume pespyapu 2020 0o nHoemepu 2023 2.

Knrouoeu oOymu: npeoussuxamencmea; Oucumaina cpamoOmHOCH, My3eu 8
bvreapus.
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SELF-EFFICACY AND ITS IMPACT: LITERATURE REVIEW IN
THE CONTEXT OF THE TEACHING PROFESSION

Yavor Svilenov lliev

“St. Kliment Ohridski” University of Sofia, Bulgaria

counseloriliev@abv.bg

A3-E®EKTUBHOCT 1 HEMHOTO BB3JIEMICTBUE:
JINTEPATYPEH OB30P B KOHTEKCTA HA YUYUTEJICKATA
[TPO®ECHS

Heop Hnues

Cogpuiicku ynusepcumem ,, Ce. Knumenm Oxpuocku*, Bvaeapus

Abstract: The efficacy of teachers is a crucial and guiding factor in the quality of
their work. This literature review examines self-efficacy and its psychological
dimensions. The aim of the report is to incorporate the key scientific theories that present
self-efficacy and its specific effects on teachers' work. It has a direct impact on how they
manage the teaching process in the classroom and create a favorable environment where
students are motivated to achieve high results. The review also discusses how teachers'
sense of self-efficacy influences their assessment of their own ability to effectively impact
student learning and behavior. Self-efficacy was first described in Bandura's theory and
refers to an individual's belief in their ability to exercise certain behaviors in order to
achieve a goal. This construct is of significant relevance to the work of educational
professionals, given its determining role as one of the factors contributing to their
professional success and work efficiency.

Keywords: Teachers; Self-efficacy; Teaching Profession.
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