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BbPXY AUCEpTaUUOHEH TPYA
3a npuagobusaHe Ha obpasosaTtenHa u HayyHa cteneH ,Joxkrop*
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Hay4Ha CneunanHocT ,,ABTOMaTHM3aLuA Ha UHXEHEPHUA TPya M
CUCTEMM 3a aBTOMaTU3NPaHO NpoeKTUpaHe”
ABTOp Ha QUCEPTaLMOHHNA TPYA!
mar. uHxK. Kpucer Tona
Tema Ha guceptaumoHHusa Tpya: ,PaspaboTeaHe Ha MHOBATUBHW
METOaW W CPeaCcTBa 33 eNeKTPOHHO oby4eHne 1 eneKTpoHeH
MEHUIDKMBHT B 0BnacTTa Ha aBToMaru3auus Ha NPoeKTUPaHeTo
Aoy, A-p uHX. Tuxomup Bpyces.
Texuuyeckn YuusepcuteT - Codus

1. AKTyanHocT Ha pa3paboTsaHus B AUCEPTaLUMOHHMA TPYA npobnem
E Hay4YHO W HayJYHONPWINOXHO OTHoweHue. CreneH W HMBa Ha
aKTyanHocTTa Ha npobneMa u KOHKpeTHUTe 3afaym, pa3paboTeHn B
AucepTaumAaTa.

MnatdopmuTe 3a enekTpoHHo obyyeHue, Aasalll Bb3IMOXHOCT 3a
HeorpaHuyeH AocTen 4o obpasoBaTensu Kypcose U y4ebHu matepuani,
npuAacbuxa ronsmMa NoNynspHOCT B CbBPEMEHHMA XMBOT. Te NpeaocTasaT
eAHa HOBa Cpefa 3a KOMYHUKauus Mexay npenogasareni U CTyAeHTw,
KOATO OCWUrypsiBa MbBKaBOCT W HenpecTaHeH obOmeH Ha uHopmauus
MeXay TRX, HEe3aBWCUMO OT BPeMEeTO ¥ MECTOMONOMEHMETO uM.
MpexBbpnAHETO Ha roNemMu NakeTW OT [AaHHW, KaTo Hanpumep
waobpaxeHus C BUCOKa pasfenuTenda cnocobHOCT v BUAEOKNMNOBE,
W3NCKBA MHOBATMBHMW PELLEHWA NPV KOMNpecupaHeTo UM, Monsam uiTepec
npeacraenseat yed Gasupanute nnatdopmn paspabotedn ¢ uen
oby4eHne B chepaTta Ha asTOMaTU3aunaTa Ha MHXEHEePHWA Tpya.

OCHOBHa Lien Ha aucepTaunoHHua Tpya e ga ce paspaboTu u Tectea
nnatopMa 3a EefeKTPOHHO ynpaBneHWe Ha akajemuyiha mpexa sa
opraHuaupaHe Ha cemuHapw W obpasaeaTenHu Kypcose B cdiepu KaTo:
asToOMaTM3nupaHo  NpoeKTupaHe, MogenupaHe, cuMmynauum W
WHOPMaLALMOHHA U KOMYHULIBUMOHHW TEXHONOTUK,

3a nocTturaHe Ha geduHupaHara uen ca dopmynupadn cnegHuTe
3afayu; onpenensHe Ha OpraHu3auUmnaTa ¥ CTpyKTypara Ha nnardopma 3a
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ENEKTPOHHO ynpasneHne Ha akafeMu4Ha mpexa, csbupaHe Ha gaHHn oT
npenogasartenuTe W cb3fjasaHe Ha 0a3a OT 3HaHMA C KypcoBe no
asTOMaTU3MpaHo  nNpoekTWupaHe,  MOAenwpaHe, caMynauus u
MHOPMaALAUMOHHN W KOMYHMLIAUWOHHKW TexHonoruk, cobupaxe wu
cTatucTudecka obpabotka Ha uwHoOpMauus OT CTyaeHTWTe 3a
NPeanoYnTaHn oT TAX Kypcose U MOBWNHOCTW B akageMmwuyHaTa mpexa,
MoAenupaHe Ha nosedeHneTo Ha CTyAeHTa W npoueca Ha opraHuanpasde
Ha obpa3scBaTenHu cuOWTUR B akagemwyHaTa MpeXa 3a nocTurade Ha
makcumanta edexTneHocT, paspaboTeaHe Ha anropuTLM 3a reHepupasxe
Ha Npenopbku 3a nocTUraHe Ha makcumandHa eekTUBHOCT Ha MpexarTa
npu opraHu3vpaxe Ha obpaszosaTenHu CckOWTWA B CTpaHata JOMakwH;,
u3bop Ha onTUManHKM MEeTOAW 3a KOMMpEecupaHe Ha ChbAbPKAHWE 33
onTMMU3NpaHe Ha obMeHa Mexay CTY4eHTW U NpenogaBaTeny, TecTeaqe
Ha nnatdopmara ¢ peanxn 06pa3oBaTenHn ChbUTUA B MpEXaTa U OLeHKa
Ha BL3AENCTBMETO W BbPXY MOTUBAUWATA Ha CTYAEHTWTE Aa waydasar
Kypcoee 3a HanpeaHanu no CAD, mogenupaHe, cumynauusa u UKT,

MNpepcraseHuAT TPYA MOXE Oa Ce Wanonasa nNpu opraHusvpaxe Ha
oBpasoBatenHu cemMuHapu, NETHW y4unuuwa » nporpamu 3a mobunHocT
Ha npenogasaTeny u CTY4eHTH.

Bcuuko ToEa onpegens akTyanHocTTa Ha uscneasaHwa npobnewm,
KaKTO OT Hay4YHOMNPWIOXKHA, Taka W OT NPUNOoXHA rMeaHN TOYKN.

2. CreneH Ha no3HaBaHe CLCTOAHWMETO Ha npobnema W TBOpYecKa
WHTeprnpeTauuna Ha NUTepaTypHWUA MaTepuan.

B 1asn guceprauus ca uanonssanHn 115 nuTepatypHu U3TOYHUKE.
MoseyeTto ot THX ca oT nocneaHuTe 10 roguHu. B nutepatypHua o63op u
aHanwW3a Ha uscnegosaTenckara MeTo4onoria U MeToAUTE, NiaHupaH
3a WaCneaBaHeTo, KOUTO ca NpeAcTaseHn CbOTBETHO B rnasa 1 1 rmaea 2,
ca uMTupaxmn noseye ot 80 nybnukauum.

ToBa My aasa ocHOBaHWE ga cMsTam, Ye aoktopadT Kpucen Tona
No3HaBa CLBPEMEHHOTO ChCTORHME Ha peLuaBaHTe OT Hero npobnemmu,
KOETO & OCHOBa 3a yCNelwHo pellasaHe Ha nocTaBeHuTe 3adaun.



3. CworBetrcTBMe Ha wu3bOpaHaTa MeToAMKa Ha MW3cnegsade c
NOCTaBEHATAa Len M 3a4auM Ha SUCepTauMoOHHUR TPpyA.

HAoxTopanTeT Kpucen Tona e dopmynupan uen v 3agayu, Kouto ca
afieKsaTHW U CbOTBETCTBAT Ha U3NCKBaHUATA 32 AUCEpTaUMOHEH TPy 3a
npupobusaHe Ha obpasosaTtenHara v HayyHa crened JlokTop".

3a pelwasaHe Ha nocTaseHvTe 3ajaud M NocTUraHe Ha uenTta Ha
aucepTauyMaTa ca WM3NON3BaHW pPasaNu4yH TEeOpPETUKO-MaTeMaTUy4ecku
MEeTOAM.

4. Hay4YHONPUNOXHW W MPUNOXKHW NPUHOCH Ha AUCEPTALUMOHHMA
TPYA

B gokTopckaTa gucepTauus asTopbT € nocouun 12 npuHoca. MNet ot
TAX Ca Hay4YHW, TPU OT NOCOMEHWTE NPUHOCK Ca HAYYHO-TIPUNOXHW W
YETMpWM Cca npunoxHW, [Mpuemam npuHocuTe, opMynMpaHu ot
poktopanTa Kpucen Tona, kouTto Morat ga buaat obobuieHn kouTo morar
Aa bbuaat 060bLWeHn No cnegHUA HauuH:

» Cw3gagexa e Baza or gaHHu 32 NnpegnoyMTaHuaTa Ha CTyAeHTuTe
no oTHoweHwe Ha kypcose no CAD, mopenupaHe, cumynauus w
WKT. Te ca cratuctuyeckn obpaboTenn 3a ga ce aHanusupar
MHTEPECUTE Ha cTyaeHTWTe. [lOBEpUTENHUAT WHTEpBan Ha
oueHkuTe e 95%, obwarta cpegHa cTCXacTuyHa rpelwka Ha
oueHkaTa 3a uenua pernod Ha CEEPUS e 4,38%, a 3a otaensute
dbpxasu sapupat oT 6,52% 3a Kocoso go 55,43% 3a Cnosakus,

kaTto 3a bwnrapua 1R e 9,86%.

PazpaboTeH e Moaen Ha noBefeHne Ha CTYAeHTUTE NO OTHOLLEHUE

Ha MODUMHOCTTa B paMkuTe Ha akagemuyHarta mpexa, basvupaH Ha

Al u Multilayer Perception Classifier. Ha Taau Basa ca us4yucneHu

MUHUManNHWAT Bpoil CTYOeHTW, C KOWTO TPsbBa Aa Ce OCLLECTBU

KOHTaKT 33 HamupaHe Ha Dbaeu| kaHauaaT 32 BCAKA Onuus 3a

moBunHocT. ChLo Taka ce WaeHTuuUMpaT yCnoBwaATa, kKouTo birxa

NPeawn3snKanu NonoKUTeneH OTroeop.

» PaspaboteH e anropuTbM 33 reHepupaHe Ha npencpbku 33
MOCTUraHe Ha MakcumanHa edgeKTMBHOCT NMpu opraHu3vpaHe Ha
oOpaaoBaTenHv cubUTHR B paMKuTe Ha akagemnyiHaTa Mmpexa.

» PaspaboreHa e wHoBaTuBHa nnatdopma 33 EneKkTPOHHO
yrpasnexve 3a akagemuuyHa mpexa IMA-NET, kosaTo nogobpsea

%!



aAMUHUCTpaTBHATa e@EeKTMBHOCT W  aHraxupaHocTTa Ha
noTpedbutenute B obpasoBaTenHuTe nporpamu.

» C nomowra Ha paspaboTenn axkeTw paspaborteHata nnatdopma
npeaocTass nMHchopmMaLus 3a NpeanoYyuTaHnaTa,
YOAOBNETBOPEHOCTTA W AHIAKMPAHOCTTa Ha npaTpebuTtenuTe.

» lNnatdopmarta 3a enekTpoHHO obyyeHwe BKkNO4Ba (YHKUMA 33
NPOrHO3UpaHe Ha TeHaeHUuuWTEe B MOBMNHOCTTa Ha CTyAeHTuTe,
Kato WM npegnara npakTUY4eckn WHCTPYMEHT 33 B3emaHe Ha
uHcbopmMUpanm peLieHus OTHOCHO MEXAYHapOAHUTE
obpasoBartenHn BbaMOXHOCTH,

» PaspaboTeHoTO NpUNoXeHWe 3a NeTHKU y4nnuLia soau Ao no-gobpo
Ha ynpasneHwWe W pasanpocTpaHeHne Ha obpasosartenHute

Nporpamu.
CMATaM, 4Ye TnOoMyyeHuTe PpesynTaTt ca OpurMHanHu W U3LANo

CHLOTBETCTBAT Ha W3NCKBAHUATA 33 AUCEpTALMOHEH TPYA 3a npugobusane
Ha obpasoBaTtenHara v Hay4yHa crened JokTtop".

5. OueHkKka 3a cTeneHTa Ha NUYHOTO Y4YacTHe Ha JuUcepTaHTa B
NpUHOCHTE.

3a nusHUTE NpuHocK Ha pokTopaxTa Kpucen Tona cbis oT dakTa,
Ye TOW MMa e4WH CaMOCTORTENeH Hay4eH TPy, a B YeTupu OT OcTaHanute
e nbpBWM CbasToOp. loBa MW Aasa OCHOBaAHue pfa npuema, 4e
OWCEepTaUMOHHUAT TPY4 1M NPUHOCWTE ca NUYHC AEeno Ha kaHaWaaTa.

6. Mpeuexka Ha nyGnuKayWuTe N0 gUcCepTaunoHHUA TpyAa.

Mo avceprauvaTa ca Hanpasedw cegjem nybnukauuu. llet ot
cTatuaTe ca nocodyeHu B Scopus. EgHa oT TAX € [OoKnaneaHa Ha
koHwdepenuus B Mpuwmda, Kocoso u crneg Toea e nybnukyeaHa 8
International Journal of Business & Technology. foktopanTsT Kpucen
Tona e NpeacTaBun CNUCHK ¢ 3 UUTUPaHus, ABE OT KOWTO ca pedpepupanu
B Scopus u |[EEE Xplore.

Hanpasexnute nyGnvkaumnm HagxBbpnaT MUHUMANHUTE USNCKBaHWUA
3a npucbXnadHe Ha oOpasoBarTenHara M HayyHa cCreneH LOKTOp".
Mpuemam, Y€ OCHOBHMTE pes3ynTath Ha AWCEPTEUWOHHWA Tpya ca
nocTosHKE Ha MexgyHapoaHarta u Benrapckara Hay4Ha ODLECTBEHOCT.



7. UanonasaHe Ha pe3ynTaTuTe OT AUCepTaLMOHHWUS TPYQ B Hay4HaTa
M CoLManHaTa npaKTuka.

MHoro nonoxureneH e Cbalﬂ'hT, Ye peanuanpaHuTe uacnejesaHua
Ha [OKTOpaHTa Ca NpoBEfEHW B PaMKWTE Ha CbBMECTHaTa [OKTOpCKa

nporpama ,These en Cotutelle” 8 mpexara CEEPUS Homep: ClHI-BG-
1103-06-2122.

8. OueHka Ha CHLOTBETCTBMETO Ha aBTopedepaTa ¢ M3IUCKBaHUATA 3a
M3rOTBAHETO MY, KakTO W Ha aAeKBaTHOCTTa Ha OTpa3ssaHe Ha
OCHOBHMWTE NOMOXEHMA U NPUHOCKHTE Ha AWCePTALUMOHHUA TPYA.

ABTOpeepaTsT HaMbNHO OTPa3fBa CbALPHKAHMETO U NONyYEeHUTE
pe3yntati B AWCepTauuMoHHUS Tpyd, kKatoe ca nog4yepTaHn OCHOBHUTE
nprHock, ChLUo Taka U3LUANO0 ca CnaseHu U3NCKBaHWATA 33 U3rOTBRHE Ha
aeTopedepaTtute 8 TexHudyeckus yHuBepcuteT — Cochua, nopaau koeto
A240X U NONO¥UTENeH OT3WE 3a HEMDBOTO oTneYyareade,

9. 3aknioueHne ¢ ACHa NOMOXKWUTENHa UMK oTpMUaTenHa oOLueHKa Ha
AUCepTaulnoHHWUA TpyA.

Cuutam, ye gucepraunosHnsaT Tpya PaspaboreaHe Ha MHOBATHUBHW
METOOAM W CpeacTBa 3a EeneKTpPoHHO obydyeHue W enexkTpoHeH
MEHWDKMBHT B obnacTra Ha asTomaru3auus Ha NpoeKTUPaHeTo " Ha
AoktopaxTa Kpucen Tona nokpvMea u3anckBaHUATa Ha 3akoHa 3a paasuTine
Ha akageMudHus cbcrtae B Penybnuka Bunrapus w [pasunHuka 3a
HErosoTo npunoxedue. [lpuemam 4e, HanpaseHwTe W3soOU W
3aKMNIOYEHWA Ca NOFMYECKU U KOMMETEHTHO NOCTPOSHM.

Bb3 ocHOBa Ha nonyYyeHUTe Hay4HW, Hay4YHONPUNOMKHW W NPUNOKHN
MPMHOCK B OWCepTauusaTa, AemMoHCTpupaHuTe obpasosaTenHo HUBO W
HaTpynaHua TEOPETHYEH U NPaKTUYECKW ONNUT, 3HaYMMUTE nydnukaumm no
AucepTauMaTa, npeanaram Ha Hay4yHoTO Xypu ga npucbau Ha Kpucen
Tona Hay4Harta cTeneH ,JokTop* no npodecuoHanHo Hanpasnenue 5.3
KoMyHMKaUMOHHa W KOMMIOTLPHa TEXHWKA, HAayyHa crheuwanHocT
JABTOMaTH3aUMA Ha MHXEHEPHUA TPYA W CUCTEMU 33 asToMaTu3auusa Ha
MpoeKTUpaHeTo'.

<
10.02.2025 r. Waroteun:
(aou. a-p TuxoMAp opyces)
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of doctoral thesis
for obtaining the educational and scientific degree "Doctor”
in a professional field
5.3 Communication and Computer Engineering,
in the scientific specialty ,,Computer-aided engineering and
computer-aided design systems”
Author of doctoral thesis:
M.Sc. Krisel Tola
Topic of doctoral thesis: ,Development of innovative methods and
tools for e-learning and e-management in the area of computer-aided
design”
Assoc. prof. Dr. Eng. Tihomir ' Brusev,
Technical University of Scfia

1. Relevance of the problem developed in the doctoral thesis in
scientific and applied science. Degree and levels of relevance of the
problem and the specific tasks developed in the doctoral thesis.

E-learning platforms, allowing unlimited access to courses and
educational materials, have gained great popularity in modern life. They
provide a new environment for communication between teachers and
students, which ensures flexibility and continucus exchange of information
between them, regardless of time and location. The transfer of large
amounts of data, such as high-resolution images and videos, requires
innovative solutions in their compression. Web-based platforms developed
for training in the field of computer-aided engineering and systems are of
great interest.

The main goal of this thesis is to develop and test a platform for electronic
management of an academic network for organizing seminars and
educational courses in areas such as: computer-aided design, modeling,
simulations and information and communication technologies.

To achieve this geal, the doctoral student has formulated tasks connected
with: defining the structure of e-management platform for academic
network; collecting information from teachers and creation of a knowledge
base with courses in CAD, Modeling, Simulation, and ICT; collecting data
about students' preferences about courses and motilities in the academic

1



network; data collection and statistical processing of students' preferences
about courses and motilities in the academic network; modeling the
student’s behavior and the process of educational event organization in
the academic network to achieve maximal efficiency; development of an
algorithm for generating recommendations to achieve maximal network
efficiency of educational event organization in a host country; selection of
the best methods for content compression for the e-content exchange
between students and teachers in the academic network; probation of the
platform with real educational events in the network and evaluation of the
impact of the platform on the optimal management of the academic
network and on students' motivation to study advanced courses on CAD,
Modeling, Simulation, and ICT.

The presented thesis can be used in organizing educational seminars,
summer schools and mobility programs for teachers and students.

All this determines the relevance and significance of the researched
problem and the tasks set in the dissertation, both from a scientific-applied
and applied point of view.

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

In this doctoral thesis are used 115 literature sources. Most of them are
from the last 10 years. In the literature review and the analysis of research
methodology and methods planned for the study, which are presented
respectively in chapter 1 and chapter 2, are cited more than 80 references.

This gives me reason to believe that PhD student Krisel Tola is familiar
with the current state of the problems posed by him, which is the basis for
successful solution of the defined tasks.

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

PhD student Krisel Tola has formulated a goal and tasks that are adequate
and meet the requirements for dissertation work for obtaining the
educational and scientific degree "Doctor”.

To solve the tasks set and achieve the goal of the dissertation, various
theoretical and mathematical methods were used.



4. Scientific, scientific-application and application contribution of the
dissertation.

In the doctoral thesis the author has indicated 12 contributions. Five of
them are scientific, three of the indicated contributions are scientific-
application and four are application contributions. | accept the
contributions formulated by the PhD student Krisel Tola, which can be
summarized as follows:

}

W

A database of student preferences for CAD, modeling, simulation
and ICT courses was created. This data was statistically processed
to analyze student interests. 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 errors per country vary from 6.52% for
Kosovo to 55.43% for Slovakia, and for Bulgaria it is 9.86%.

A model of students' behavior regarding mobility within the academic
network was developed based on Al and Multilayer Perceptron
Classifier to recommend informational approaches to the student
community and engage motivated attendees in network educational
activiies and events. The minimal number of students to be
contacted for finding a prospective candidate for each mobility option
is calculated, as well as the conditions that would switch negative to
positive response are identified.

An algorithm that generates recommendations to achieve maximum
network efficiency in organizing educational events within the
academic network is developed.

The innovative e-management platform for academic network IMA-
NET which enhances administrative efficiency and user
engagement in educational programs is designed.

The developed platform provides information about the preferences,
satisfaction and engagement of users through the analysis of
guestionnaire data.

The e-learning platform includes a function to forecast trends in
student mability, offering them a practical tool to make informed
decisions about international educational opportunities.

The developed web application for summer school management
leads to improved management and delivery of educational
programs,

| believe that the results obtained are original and fully comply with the
requirements for dissertation work for obtaining the educational and
scientific degree "Doctor”.



5. Assessment of the degree of personal participation of the
dissertation in the contributions.

For the personal contributions of the PhD student judges from the fact that
she has one independent scientific paper, and in four of the others he is
the first co-author. This gives me reason to accept that the dissertation
and contributions are the personal work of the candidate.

6. Evaluation of dissertation publications. Reflection in science.

Seven publications have been made on the dissertation. Five of the
articles are referenced in Scopus. One of the papers is reported at
conference in Pristine, Kosovo and then published in International Journal
of Business & Technology. PhD student Krisel Tola presented a list of 3
citations, 2 of them are referenced in Scopus and IEEE Xplore.

The publications made exceed the minimum requirements for the award
of the educational and scientific degree "Doctor". | accept that the main
results of the dissertation are available to the international and Bulgarian
scientific community.

7. Application of the results of the dissertation in scientific and social
practice.

It is very positive that the realized researches of the PhD student
developed in the framework of the Joint Doctoral Program “These en
Cotutelle” in the CEEPUS NETWORK number: Clil-BG-1103-06-2122.

8. Assessment of the compliance of the abstract with the
requirements for its preparation, as well as the adequacy of reflecting
the main points and contributions of the dissertation.

The abstract fully reflects the content and results obtained in the
dissertation, emphasizing the main contributions. Also, the requirements
for the preparation of abstracts at the Technical University - Sofia are fully
met. Therefore | gave a positive feedback on its printing.



9. Conclusion

| believe that the doctoral thesis "Development of innovative methods and
tools for e-learning and e-management in the area of computer-aided
design"” by PhD student Krisel Tola meets the requirements of the Law on
the Development of Academic Staff in the Republic of Bulgaria and the
Regulations for its implementation. | accept that the conclusions and
conclusions made are logically and competently constructed.

Based on the scientific, scientific-application and application contributions
received in the dissertation, the demonstrated educational level and
accumulated theoretical and practical experience, the presented scientific
papers, | propose to the Scientific Jury to award the scientific degree
"Doctor” in professional field 5.3 Communication and computer
engineering, scientific specialty "Computer-aided engineering and
computer-aided design systems" to Krisel Tola.

10.02.2025 . Member of the Scientific Jury:
(Assoc. prof. Tihomir Brusev)



