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HayyHa cTeneH ,gokTop”
no npodecnoHanHo HanpaeneHue 5.3. KoMyHUKaLMOHHA U KOMNIOTLPHA
TeXHUKa", Hay4yHa cneuwanHocT ,ABTOMaT3auns Ha MHXEHEPHWUSA TPYA 1
CUCTEMU 38 aBTOMATU3NPAHO NPoeKTUpaHe"

ABTOp Ha AUCEPTaUWOHHUA TPYA,
Mar. Kpucen Tona

Tema Ha gucepTaynoHHus TpyAa:
PaspaGoTBaHe Ha MHOBaTUBHU METOAU W CPeACTBa 32 €NEeKTPOHHO

obyyeHMe W eneKTpoHeH MeHUWIKMBHT B obnactra Ha
aBTOMaTU3aLUmnsA Ha NPOeKTUPaHeTo

UneH Ha Hay4HOTO Xypu:

aou. o-p MHXK. Agpuasa ' BopopxueBa

PyceHcku yHuBepcurtet ,Adren KbHues", chakynrter ,Enekrtporex-
HUKa, eneKTpoOHMKa W aBToOMaTukKa", kartegpa ,,lenekoMyHukaumm®
rp. Pyce — 7017, yn. ,,CtynexTcka® Ne 8

1. AKTyanHocT Ha paspaboTBaHMA B AWCepTaLMOHHUA TpyAa
HpﬂﬁnEM B HAY4YHO U HAaY4YHO-NPUNOXHO OTHOLWEHMWE.

B nHelwHwWs Bbpao passuealy ce QUruTaneH CBAT, YHUBEPCUMTETH ca obbpHaTH
npes peauua npeguasukaTencrsa 3a Uwdposo ynpasnedwe W obpasoBaHue,
eeKTUBHO YynNpaeneHue Ha OrpoOMHM  KONMWYECTBA [AaHHW  (BKNIOYUTENHO
w3cbpaxeHnn ¢ BMCOKa pasaenuTtenda cnocobHocT, enaecknunoee ¥ obwmpuu Basn
C OaHHW), ONTUMKU3WpaHe Ha yeG-DaaupaHw nnatdopmu 3a obpa3cBaTenHu uUenw.
Toea Hanara HeQoOXOAWMMOCTTa OT WHCTPYMEHTW 32 EeneKTPOHHO YrpasneHwe,
HaAXELPAALWM reorpadckiTe U BpEMEBW OrpaHUMEHMA Ha TPAAWUMOHHWA codTyep U
yAoBNeTBOpABalLW pasHoobpasHuTe HYKOW Ha ChBpPEMEHHWNTE akageMUdHn MPeEXU.

[ucepTaunoHHUAT TPyA NpeacTasds WMHOBaTMBHa nnatdopma, npoexTupaxa
KaTto UuanocTHO yeb-OaanpaHo npUNoXeHWe, 32 eNeKTPOHHO YnpasneHue Ha
akajeMuW4Ha Mpexa C feTHW Yy4Yyunulwa, rbeBKasW KypcoBe WNM  cubutus,
peanusupailiy MODWMNMHOCTWM W CTUNEHAMM Ha MeXIOyHapoAHW npenocaasaTteny W
crygesTi. Hosata nnatcdopma € sHenpeHa 8 akageMuyHa mpexa, thokycupawa
BBEpPXYy TEMW 33 NpencgasaHe KaTo MOZenupade, cuMmynauwA, asTomaTtuaupado
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npoexTupaHe, UHPOPMALMOHHU U KOMYHUKAUMOHHU TEXHONOIMK, KOBTO No3eonssa
Aa Ce OLUeHW W NOBWLLIM WHTEPECHT KbM TE3W TeMW, 43 Ce TecTeaT HOBWM NeKuud u
NPAKTU4ECKN YNPAXKHEHWA B Te3n npegMeTHn obnact U aa ce BIIYAT akTyanHu u
KENaHW TEMW 3a HaarpaxaaHe Ha CLUECTBYBAWWTE PEOBHU YHWBEPCUTETCKMW
Kypcoee. OceeH ToBa, UHTETPUPaHETO Ha CUCTEMM 3a obpaTtHa Bpb3ka 1 nogpobuu
BbNPOCHUUW B paMkuTe Ha nnatgopmarta No2BONAsa npunaraHeTo Ha Gasupad Ha
A&HHW MOAX0A 38 NpeaocTassHe Ha 0OpasoBaTenHo ChabpKaHue,

Beuuko ToBa onpegens akTyanHocTTa W 3HaYMMoOCTTa Ha npobnema,
pasmnexaaH B AMCePTaUNOHHUA TPYA B HAYYHO W HAYYHO-NPUNOKHO OTHOLLEHUE,

2.CteneH Ha no3HaBaHe CLCTOAHMETO Ha npobnema wu
TBOpYecKa MHTepnpeTauuna Ha NUTepaTypHUA Marepuan.

OucepTauuoHHuaT Tpya e B ofem or 171cCTpaHuuu, KaTo BKniYsa
BbBegeHwe, 5 rnasu 3a pewwasade Ha QOPMYNUPaHWTE OCHOBHW 330841, CNUCHLK Ha
OCHOBHWTE MNPWHOCKH, CMWCHK Ha nybBnukauwuTe nNO AMCEPTALMATE, CNUCHK Ha
uanonisaHata nutepaTtypa v 4 adekca. B guceptaumoHHUs Tpya uma obuwo 47
urypu u 16 Tabnmuwm.

PeanusupaxoTo nuTepaTypHO Npoy4BaHe e Bb3 OocHOBa Ha 115 nuTepaTypHu
M3ITOYHMLMW, KBTO BCUYKM Ca Ha nNatuHuua (B ToBa 4ucno u yeBcalWTose) U noseyeTo
ca ot nocnenHuTe 10 roguHu. Tosa noka3sa mHoro AoGpo NoOsHaHWE Ha AoKTopaHTa
B TEmMatukaTa Ha AUCEepTauWOHHUA TPYQ, KaTo Ca pasrnefaHn pPasnuyHu meToau u
anropuTM1 OT 0BNacTTa C TEXHUTE NONOKUTENHWU U OTPMLIATENHW acneKkTu.

3. CrorBeTcTBMEe Ha u3bpaHara mMeTtoauKa Ha M3cneasaHe C

nocTaBeHaTa Uen U 3agayn Ha AUCepTaLUMOHHUA TPYA.

B HacToAWOTO u3cneasBaHe € W3NON3BaH CMECEeH MOAXOo4, Npu  KoiTo
M3ICNEAOBATENAT W3NON3BA BCHYKWM HANW4HW WMHCTPYMEHTW, 38 [Ja nNOoCTUrHe
W3cnefosaTenckaTta Uen v oa pelun 3afaqvnTe Ha QMCepTaLUoHHWA TPYA.

lNpeacraeseqn ca cnegHUTE MaTeMaTuyecky MeTOAW W MOOENKW, M3NoN3BaHN B
AVCEpPTaUMOHHWA  TPYZA:  HEBPOHHW  MpEeXW, MHOTOCNOEH  NepuenTpoHeH
knacudmkaTop, kopenauuws Ha [lubpcbH, MeToguTe W anropuTMWTE 3a
ONTUMMUIALMA, M3INON3BAHU NDU KOMNpeckpaHe Ha n3obpameHnn, hannose 1 BMaeo
kato Hanpumep: Jllemnen-3us (LZ77), koaupaxe Ha XbhMmaH, ANCKDETHO KOCUHYCOBO
npeobpasysaxe, anroputem DEFLATE, anroputem JPEG, anroputsm WebP,

MeTogukata Ha OuCEpPTAUMOHHWA Tpya cnegea AcHa  norvgecka
nocnefoBaTenHocT, a ekcnepuMeHTanHWTe uacneasaHus ce Gaswpat Ha
npensapuTenHo paspaboTeHarta MeEToaMKA.

QopMynupaHnMTe OT AOKTOpaHTa Uuen W 3afadys CbOTBETCTBaT Ha
M3UCKBaHWATA 33 gucepTauunoHeHd TpyA 3a npupobueade Ha obpasoeaTtenHata w
Hayuna creneH JokTop”.



4. Hay4yhu n/unu Hay4YHO-NIPUNOXKHMA npUHOCHK Ha
AUCepTauMoHHUA TpyAa.

B npegcrasenarta puceprauus, BOKTOPaHTLT € dopmynupan 12 npuHocH ¢
Hay4eH, Hay1HO-NPUNoXeH 1 NpunoxeH xapaktep. Mpuemam NpUHOCUTE, HO NO Moe
MHeHWe Te morat ga Ovaat obobweHu w ga ce knacudMuMpaT KaTo HayuHo-
NPUACKHK WNNK NPUNOXHMK:

1. HanpaseH e kpuTtuueH nutepatypeH 0630p Ha ChlUeCcTsyBaLln cpeacTea 3a
Pa3sUTMETO B ENEeKTPOHHOTO YnpasneHwWe ¢ WAeHTWUUMpaHe Ha Nponycku B
YNpaBneHneTo Ha akagemMuyHaTa MpPEexXa W TAXHOTO NpunaraHe B NPenofaBaHeTo,
thoKycupaHo BbpXy aBTOMATU3aUMA HA NPOSKTUPAHETD, Modenupaxe, cumynauma u
UKT. UYpes cpasuutened nopxog ca u3bpasu HaW-goBpute meToau 3a
KOMNpecWpaHe Ha CobabpkaHue 3a nogobpssade Ha obOMeHa Ha eneKTPoHHO
ChALPXaHUE MEXOY CTYAEHTU W Npenoaaeateny B akageMudHaTa Mpexa,

2. Paspabotena e meTtoponorus, Aecunupana e CTpykTypara, npoeKTupaH e
W & paspaboTeH codTyep b8 BUA Ha yeb-Daanpano npunoxeHwe Ha WHOBaTUBHATA
nnatchopma IMA-NET 3a edeKTMBHO EneKTpoHHO YNpaBneHue Ha aKkageMuqHa
Mpexa ¢ Habop oT dyHKUuK, KosTo nopobpABa aAMUHUCTPATUEHATA edEKTUBHOCT U
aHraxmpaxocTTa Ha notpeburenure B obpazoeaTtenHuTe nporpamu.

3. CuOpana e wHdopmauus oT npenopasatenuTe B akageMWYHaTa Mpexa
CEEPUS v e cb3nageHa 0asa oT 3HaHWA 33 KYPCOBE MO ABTOMATU3AUMS Ha
npoexkTupaHeTo, mogenupade, cumynaums w WKT. WasbplweHna e cratucTudecka
0bpaboTka Ha cebpaHn AaHHW 33 NPeanOYMTAHWATA Ha CTYASHTUTE MO OTHOLLEHWe
Ha KYPCOBETE U Bb3IMOXHOCTUTE 38 MOBUNHOCT B PaMKUTE Ha akafgeMU4YHaTa MpeXa,
C Uen axanuiaupaHe Ha WHTepecWUTe Ha CTYAeHTUTE KbM MpeAnaraHuTe Temu.
[oBepuTenHUAT MHTepBan Ha oueHknTe e 95 %, oblaTta Mapx rpelka 3a uenus
pervod va CEEPUS e 4,38 %, a mapx rpelukvTe 3a Aupxasa sapupaT oT 8,52 % 3a
Kocoso go 5543 % 3a Cnosakua. [onyctumara rpelika Ha CTATUCTMYECKUTE
pesyntaTti, nonyyedu ot Bwnrapckw pecnodgeHTt, e 9,86 %. Hanpasewu ca
NpakTWHEcKW W3BO4W 3a NOTPEDMTENCKUTE NPeanoYMTaHuA, YAOBNETBOpEeHME M
SHTaXWMPaHOCT Ypes aHanu3 Ha [aHHM  OT  BLNPOCHWUM, NOANOMaraiku
npenogasatenute W paspaboTyuuuTe Ha nnatdopmu npw noacBpasaHe Ha
ChAbLPHAHWETO 3a eneKkTpoHHO obydyeHue U noTpebuTenckus onuT.

4. Paszpaboted e mMofen Ha NoBefeHWe Ha CTYAEHTUTE MO OTHOLWEHWE Ha
MOBUNHOCTTa B paMKuTe Ha akafemMndHaTa Mpexa, BasupaHd Ha U3KYCTBEH UHTenekT
W MHOroCnoeH nEepUenTpoHeH knacudukatop, 2a pfga ce  npenopsyar
WH(POPMAaUMOHHY NOAXOAW KbM CTYAEHTCKata OBWHOCT U Oa ce adraxupar
MOTUBUPEHW nNpUCHLCTBAWM B MpexoBM obpasoBaTtenHW AeWHOCTM W cubuTus.
Mpouecer Ha opraHuavpane Ha oOpasoBatenHn cuBUTUA B8 pamkuTe Ha
akagemwyHata Mpexa e dcopmanuavpad v e paspaboTeH HOB anropwuTeMm 3a
reHepupaHe Ha NpenopbKKU 33 NOCTUraHe Ha makcumanta edekTUBHOCT Ha MpexaTa.

5. Paspabotes e WHCTPYMEHT 32 npoOrHoaWpaHe Ha TeHAeHUWUTe B
MOBUNHOCTTE Ha CTYAeHTUTE, NMPeAnaravkn Ha CTYOASHTUTE W Npencgasatendre
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NPaKTU4ECKW WHCTPYMEHT 33 B3emaHe Ha WHMDOPMUPaHW DeLUeHWs OTHOCHO
MeXAYHapoaHUTe obpasoBaTentn BBLIMOXHOCTW, [paHuyHaTa rpelka, nonydexa
Bb3 OCHOBA Ha OaHHWTE, CbbpaHW BbLE BLNPOCHWKA 33 MOBUNHOCT C HUBO Ha
AocToBepHOCT 95 %, e mexay 6 % u 7,02 %.

6. Paspabotero n sHeapeHo e Ha yeb-GazupaHo NpunoxeHue cneuwanto sa
ynpasneHwe Ha NATHO y4Yunuwe, KOeTO MpeacTasnusa NPAKe NPUNoXeHue Ha
pesynTatuTe OT U3CnNeaBaHeTo 3a nocpewade Ha ofpa3oBaTENHN HYHKAW B peanyus
CBAT, [AEMOHCTPUpaKkKM NpakTWYecKoTo BL34EWCTBME HA TesaTa  Bbpxy
nonobpsaBaHeTo Ha ynpasNeHueTo 1 NPEAOCTaBAHETO Ha 0DpasoBaTenku Nporpamu.

5. ﬂpeueaua Ha ﬂYﬁﬂHHﬂHHH’I‘E no guceprauvMoHHuAa Tpya:
OpoK, xapakTep Ha u3faHuATa, B KOMTO ca oTneyataHu. OTpaxeHue
B HayKaTa — U3nonssaHe U UUTUPaHe OT OpPYrv aBTOPMU.

HactosawmsaT pauceptauuoHed Tpya e cokycupas BbPXy Cb3faBaHe Ha
MEeToqonorMs W nnatgopma 33 WHOBATMBHO ENEKTPOHHO YNpasneHwe Ha
akageMuyHa Mpexa 3a edheKTUEHO U3N0oN3BaHe Ha HellHUTe pecypcH (Mo oTHOLLEHKe
Ha CTUNEeHAWN 32 MODWMAHOCT Ha NpenofasaTteny U CTYAeHTH), 3a opraHu3upaHe Ha
obpasosaTtenHn CLOMTUA W OEWHOCTH NO aKkTyanHu Temu KaTo aBTOMaTWavpaHo
npoekTupade, mMogenwpade, cumynauma v MKT. ETo 3awp cyutam, 4e meToanTte u
cpeacTtsaTa, paspaboTeHM OT [OKTOpaWTa, uWMar noTeduwan paa 6Gwaar
KOMEpCHanuanpaHu.

IMA-NET e npofunpana Ha pasnn4Hi roBKasu Kypcose unu cubutus, karo:

» Flexible course — UBT, 11-17.07.2021.

» Flexible course on Academic English — TUS, 30.05.2022-03.06.2022.

» Flexible course "CEEPUS Doctoral School” — UBT, 30.11.2023.

» Flexible course - Doctoral School on Information Literacy, Applied
Mathematics, and Advanced Communications — TUS, 28.05.2023.

» Flexible course "CEEPUS Summer School - Part 1/Part 2/Part 3" - TU-
Graz, Austria, 06.07.2023-15.07.2023.

» Flexible course "CEEPUS Summer School — Training" — TU-Graz, Austria,
06.07.2023-15.07.2023.

» CEEPUS Workshop and Coordination meeting, TU-Sofia, Bulgaria,
02.06.2022.

» Module “Design Science Research paradigm”, offered in the framework of
CEEPUS from Prof. DSc Malgorzata Pankowska from the University of Economics in
Katowice, Poland, Pecs, Hungary, 10.05.2021.

» Special CEEPUS Session at the UBT — International Conference in Pristina,
Kosovo, 30-31.10.2021, 04-05.11.2021.

» CEEPUS Summer School “Modelling and Simulation for Advanced
Telecommunications and Global Impact”, University of Maribor, Slovenia, 02-
13.07.2024.



OCHOBHUTE NOCTUKEHUS M Pe3ynTaTh OT AUCepTauuATa ca nySGnukyBaHu B
7 Hay4Hu nyGnukaumum, pasnpeseneHy no BUA, KakTo cnemsa:

» Tybnukauum B cnucarna W cOOPHUUM Ha KOH(PEpeHUUM, MHGEKCUPaHW B
Scopus, Web of Science n IEEEXPLORE -5 6pos (Ne 1, Ne 4 B cBopmuuk ICEST,
Ne 5, No 6 B cBopHuk SIELMEN, Ne 8 B cnucaxue IFAC-PapersOnLine, nhaekcupaso
B Scopus, ¢ napameTpu CiteScore 1.7, SJR 0.37).

» MexgyHapoanw koHbepeHUMn U cnncanna — 1 Bpoit (N2 2, Ne 3 B cnucanue
International Journal of Business and Technology).

» Tnasn B kuuru—106poit (Ne7, Digital Transformation, Perspective
Development, and Value Creation —Research Case, Studies, Taylor & Francis
Group).

[OKTOpaHTLT & NPeacTaBun CIUCHK C 3 U3BECTHU LUMTUPaHUA.
Ot 1eaun 7 nybnukauun egHa e caMoCToRTENHA, & NET ca B CBABTOPCTBO CaMmo
C Hay4HWA PBKOBOAWTEN, egHa & B CbaBTOPCTBO C TpeTW y4edH. Bowdko ToBa

nokasga, 4e Nofny4YeHWTe B AUCEPTALMOHHWA TPYA Pe3ynTaT ca NYeH NPUHOC Ha
OOKTOpaHTa.

6. MHeHuA, NnpenopbKkn U Benexku.

Hamam cobilecTeenu 3abenemku KoM guceprauuoHHua Tpya. Mpenopbysam
Ha [JOKTOpaHTa da 3acuny nySnuKkauWwoHHaTa cu AeitHOCT No OTHOLUEHWE Ha aBeTe
cuctemu Scopus n Web of Science.

7. 3aKnoyeHue C SCHA MNONOXMUTENHa WNW OTpUUATENHa
OUeHKa Ha AucepTaluoHHWA Tpya.

MpeAcTaBeHUAT OUCEpTaUMOHEH TPYL OTTrOBapA Ha W3UCKBaHWATA Ha 3akoxa
3a pasBuTHE Ha akagemwyHus cbctae B PenyGnuka Bbnrapus w lNpasunkuka 3a
HEroBOTO Mpunarade, a cbllo Taka u Ha lNMpoueaypHuTe npasuna 3a npuaocbusade
Ha Hay4HW CTeneHW W 32emaHe Ha akageMudHu AMBXKHOCTH Ha TexHW4ecku
yHusepcuteT, Codus. [lasaM nonoMuTenHa OUSHKA HA AWCEPTAUMOHHWA TPYR W
npeanaram Ha mar. Kpucen Tona ga 6vae npuceneHa obpasosatensarta u
HayyHa cTened JOKTOP" nO HaydHata cneuywandocT  ABTOMaTU3auvs Ha
VMHXEHEPHUA TPYQ W CUCTEMMW 33 aBTOMaTH3WpaHO NpoexTupaHe’, npogecuoHanHo
Hanpaenexune 5.3. KoMyHWKaLWOHHE N KOMMIOTBPHA TEXHUKA.

[Nata: 19.02.2025 . YNEH HA XXYPUTO...
/nou. a-p Agpwada bopogxuesal/
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Doctoral program: “Computer-aided Engineering and Systems for Design
Automation”

Author of the dissertation:
Krisel Tola

Dissertation topic:
DEVELOPMENT OF INNOVATIVE METHODS AND TOOLS FOR E-
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AIDED DESIGN

Member of the Scientific Jury:
Assoc. Prof. Eng. Adriana Borodzhieva, PhD

University of Ruse “Angel Kanchev”, Faculty of Electrical
Engineering, Electronics and Automation, Department of
Telecommunications

7017 Ruse, B Studentska Str.

1. Relevance of the problem developed in the dissertation in
scientific and scientific-applied terms.

In today's rapidly evolving digital world, universities are faced with a number of
challenges for digital management and education, effectively managing huge
amounts of data (including high-resolution images, videos and extensive databases),
optimizing web-based platforms for educational purposes. This necessitates the need
for e-management tools that go beyond the geographical and time constraints of
traditional software and meet the diverse needs of modern academic networks.

The dissertation presents an innovative platform, designed as a complete
web-based application, for the e-management of an academic network with summer
schools, flexible courses or events, implementing mobilities and scholarships for
international teachers and students. The new platform is implemented in an
academic network focused on teaching topics such as modelling, simulation,
computer-aided design, information and communication technologies, which allows to
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assess and increase interest in these topics, to test new lectures and practical
exercises in these subject areas, and to include current and desired topics to
upgrade existing regular university courses. In addition, the integration of feedback
systems and detailed questionnaires within the platform allows for the implementation
of a data-driven approach to providing educational content. All this determines the

relevance and significance of the problem considered in the dissertation work in
scientific and scientific-applied terms.

2. Degree of knowledge of the state of the problem and
creative interpretation of the literary material.

The dissertation is in a volume of 171 pages, including an introduction,
5 chapters to address the formulated main tasks, a list of main contributions, a list of
publications on the dissertation, a list of used literature sources (references) and
4 annexes. The dissertation contains a total of 47 figures and 16 tables.

The literature review is based on 115 literature sources (including websites),
all of which are in Latin and most of which are from the last 10 years. This shows a
very good knowledge of the doctoral student in the topic of the dissertation, as

various methods and algorithms in the field with their positive and negative aspects
are considered.

3. Correspondence of the chosen research methodology with
the goal and tasks of the dissertation work.

In this study, a mixed approach was used, in which the researcher uses all
available tools to achieve the research goal and solve the tasks of the dissertation.

The following mathematical methods and models used in the dissertation are
presented: neural networks, multilayer perceptron classifier, Pearson correlation,
Optimization methods and algorithms used in image, file and video compression such
as: Lempel-Ziv (LZ77), Huffman coding, discrete cosine transform, DEFLATE
algorithm, JPEG algorithm, WebP algorithm,

The methodology of the dissertation follows a clear logical sequence, and the
experimental studies are based on the previously developed methodology.

The goal and tasks formulated by the doctoral student correspond to the

requirements for a dissertation for the acquisition of the educational and scientific
degree "Doctor”.

4, Scientific and/or scientific-applied contributions of the
dissertation work.

In the presented disseriation, the doctoral student has formulated
12 contributions of a scientific, scientific-applied and applied nature. | accept the

contributions, but in my opinion, they can be summarized and classified as scientific-
applied and/or applied:



1. A critical literature review of existing tools for the development of electronic
management was made with the identification of gaps in the management of the
academic network and their application in teaching, focused on automation of design,
modelling, simulation and ICT. Through a comparative approach, the best methods
for content compression were selected to improve the exchange of electronic content
between students and teachers in the academic network.

2. A methodology was developed, the structure was defined, software was
designed and developed in the form of a web-based application of the innovative
IMA-NET platform for effective electronic management of an academic network with
a set of functions that improves administrative efficiency and user engagement in
educational programs.

3. Information was collected from lecturers in the CEEPUS academic network
and a knowledge base was created for courses in design automation, modelling,
simulation and ICT. Statistical processing of collected data on student preferences
regarding courses and mobility opportunities within the academic network was
performed in order to analyze students’ interests in the offered topics. The confidence
interval of the estimates is 95 %, the overall margin of error for the entire CEEPUS
region is 4.38 %, and the margin of error per country ranges from 6.52 % for Kosovo
to 55.43 % for Slovakia. The permissible error of the statistical results obtained from
Bulgarian respondents is 9.86 %. Practical conclusions were drawn on user
preferences, satisfaction and engagement through the analysis of questionnaire data,
supporting lecturers and platform developers in improving e-leaming content and
user experience.

4. A model of student behavior regarding maobility within the academic network
has been developed, based on artificial intelligence and a multilayer perceptron
classifier, to recommend informational approaches fo the student community and to
engage motivated attendees in networked educational activities and events. The
process of organizing educational events within the academic network has been
formalized and a new algorithm has been developed to generate recommendations
to achieve maximum network efficiency.

5. A tool for predicting student mobility trends has been developed, offering
students and faculty staff a practical tool for making informed decisions about
international educational opportunities. The margin of error obtained based on the
data collected in the mobility questionnaire with a confidence level of 95% is
between 6 % and 7.02 %.

8. A web-based application specifically for summer school management was
developed and implemented, which represents a direct application of the research
results to meet real-worid educational needs, demonstrating the practical impact of
the thesis on improving the management and delivery of educational programs.



5. Evaluation of the publications on the dissertation work:
number, nature of the editions in which they were printed.
Reflection in science — use and citation by other authors,

The present dissertation is focused on creating a methodology and platform
for innovative electronic management of an academic network for the effective use of
its resources (in terms of scholarships for mobility of teachers and students), for
organizing educational events and activities on topics such as computer-aided
design, modelling, simulation and ICT. Therefore, | believe that the methods and
tools developed by the doctoral student have the potential to be commercialized.

IMA-NET has been tested at various flexible courses or events, such as:

» Flexible course — UBT, 11-17.07.2021.

# Flexible course on Academic English — TUS, 30.05.2022-03.06.2022.

# Flexible course "CEEPUS Doctoral School” — UBT, 30.11.2023.

» Flexible course — Doctoral School on Information Literacy, Applied
Mathematics, and Advanced Communications — TUS, 28.05.2023.

» Flexible course “CEEPUS Summer School - Part 1/Part 2/Part 3" — TU-
Graz, Austria, 06.07.2023-15.07.2023.

> Flexible course “CEEPUS Summer School — Training” — TU-Graz, Austria,
06.07.2023-15.07.2023.

» CEEPUS Workshop and Coordination meeting, TU-Sofia, Bulgaria,
02.06.2022.

» Module "Design Science Research paradigm", offered in the framework of
CEEPUS from Prof. DSc Malgorzata Pankowska from the University of Economics in
Katowice, Poland, Pecs, Hungary, 10.05.2021.

~ Special CEEPUS Session at the UBT - International Conference in Pristina,
Kosovo, 30-31.10.2021, 04-05.11.2021.

» CEEPUS Summer School “Modelling and Simulation for Advanced
Telecommunications and Global Impact’, University of Maribor, Slovenia, 02-
13.07.2024.

The main achievements and results of the dissertation have been published in
7 scientific publications, distributed by type, as follows:

» Publications in journals and conference proceedings indexed in Scopus,
Web of Science and IEEEXPLORE —5issues (N2 1, N2 4 in the ICEST collection,
Ne5, Ne6 in the SIELMEN collection, Ne 8 in the IFAC-PapersOnLine journal,
indexed in Scopus, with parameters CiteScore 1.7, SJR 0.37).

» International conferences and journals—1issue (Ne2, Ne3 in the
International Journal of Business and Technology).

» Book chapters—1issue (Ne7, Digital Transformation, Perspective
Development, and Value Creation — Research Case, Studies, Taylor & Francis
Group).

The doctoral student has provided a list of 3 known citations.



Of these 7 publications, one is independent, and five are co-authored only with
the supervisor, one is co-authored with a third scientist. All this shows that the results
obtained in the dissertation are a personal contribution of the doctoral student.

6. Opinions, recommendations and notes.

I have no significant comments on the dissertation. | recommend that the

doctoral student increase his publication activity in relation to both Scopus and Web
of Science systems.

7. Conclusion with a clear positive or negative assessment of
the dissertation work.

The presented dissertation meets the requirements of the Law on the
Development of the Academic Staff in the Republic of Bulgaria and the Rules for its
Implementation, as well as the Procedural Rules for the Acguisition of Scientific
Degrees and the Occupancy of Academic Positions of the Technical University,
Sofia. | give a positive assessment of the dissertation work and offer M.Sc. Krisel

Tola be awarded the educational and scientific degree “Docior” (PhD) in the
Doctoral pregram: “Computer-aided Engineering and Systems for Design
Automation”, Scientific area 5.3. “Communication and Computer Engineering’.

Date: 19.02.2025 JURY MEMBEK
IAssos. Prof. Adriana Borodznieva, riw



