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Ha AUcepTauuoHeH Tpya
aa npuaobusaHe Ha obpazoBaTtenHa U Hay4Ha cTeneH ,AOKTOp” no
npodecnoHanHo Hanpaenedve 5.3 ,KoMmyHUKaunMoHHa U KOMNIOTBPHA
TexHuKa", Hay4Ha cneunanHocT ,ABToMaTn3aunsa Ha MHXEHEPHUA TpYA U
CACTEMMW 33 aBTOMATHU3NPaHO NpoeKTUpaHe:
ABTOp Ha QUCEPTaUWOHHUR TPy mar. uHX. Kpucen Tona
Tema Ha aucepTaunoHHWUsA Tpya: ,PaspaboTeaHe Ha WHOBaTUBHU
METOAM U CpeacTsa 3a eneKkTpoHHO obyvyeHWe U eNneKTpoHeH
MEHWAXMBHT B obBrniacTTa Ha asTomaTiaauus Ha NpoekTupaHeTo"/
"Development of Innovative Methods and Tools for E-Learning and E-
Management in the area of Computer-aided Design’

UneH Ha Hay4HOTO Xypw: gou. A-p bosHk: ' Hukonosa,
TexHuyeckn YHmeepcuteT - Codus

1. AxTyanHocT Ha paspaboTBaHus B OMCepTauMOHHUA TpyAa
npobnem.

MNpes nocnegHwuTe roguHn ce Habnwaasa NOCTOAHEH UHTEPEC KbM
pa3paboTBaHETO W NPUNOXEHWETO Ha nNnartgopmMn 3a EeneKkTPoHHO
ofyyeHne n ENEKTPOHEH MEHWAXMBHT C pasnnyHa cTeneH Ha CNoXHOCT,
OTrOBOPHOCT W curypHocT. CbLUo Taka ycTolynea CBeTOBHA TEHAEHLUWA €
yBENU4YABAHETO Ha MOBUNHOCTUTE Ha CTyAEHTW U NpenojasaTenu ¢ uen
obyyenune. Bonpekv ronemus 6poil paspaboTeHn WHTEPHET TEXHONOTUK,
BCE Ole Te He ce W3MNON3BaT paunoHanHo B EMNeKTPOHHOTO WHXEeHEePHO
obyqyeHune. ETo 3aujo, paspaboTku B obnactta Ha asToMatusaumAaTa Ha
WHXXEHEpHAaTa AeHOCT B TOBa HanpaBneHue ca oT ocobeHa akTyanHocT.

OcHOBHa Uen Ha Toau OucepTauuoHeH TPyA € Aa ce paspaboTtu
HOBa MeTogonorMAa M ga ce cb3gage nnartdopma 32 WHOBATUBHO
ENEKTPOHHO ynpasrneHue Ha akagemudHa mpexa npu edekTusHoO
W3NoM3BaHe Ha HellHWTe pecypcy 3a opraHuanpaHe Ha cubutus W
AEeAHOCT NO akTyandu obOpa3oBaTenHu TemMu KaTo KOMMNKTBPHO
npoekTupaxe, moaenupaxe, cumynaums n UKT.

3a nocTuraHe Ha nocTaBeHaTta Len AOKTOopaHTbT & dopmynupan
cegem 3ajaudu, CBbp3aHn . AeduHupadHe Ha opraHusayuaTa w
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CTpyKTypaTa Ha WHOBaTMBHa NnaTgopma 3a eneKTPoHHO yrnpasneHue,
crbupaHe Ha uHdopMauus oT npenojasaTtenvTe U cb3fasaHe Ha Dasa
OT 3HaHWA 3a kypcose no CAD, mopgenupaHe, cumynauus u WKT,
cubupane Ha AaHHW 33 NpeanoYvMTaHuaTa Ha CTYASHTUTE OTHOCHO
KypcoseTe U MOBWUNHOCTUTE B akagemwdHaTta Mmpexa; CTathcTudecka
obpaboTka Ha cwbpaHuTe AaHHW, MOfenupaHe Ha MOBEASHUETO Ha
CTYZEHTa W Npoueca Ha opraHusnpaxe Ha obpasoBaTerHu cebutua B
akagemMuuHaTa Mpexa 3a MOCTUraHe Ha MakcumanHa egeKTUBHOCT,
u3bop Ha ONTUManHW METOAM 3a KOMMpecupaHe Ha CbAbpXaHue 3a
onTUMU3MpaHe Ha ocbmeHa Mexay CTYAeHTV W npencaasaTeny.

Bcuuko ToBa onpegens akTyanHocTTa W 3HAuYMMOCTTa Ha
uacnegeaHus npobnem u NocTaBeHnTe B AUCEPTaLMOHHUA TPYA 3adaqum,
KaKTO OT Hay4HOMNMpUNoXHa, Taka u ot npunoxXHa rmegHa To4Ka.

2. CTeneH Ha Mo3HaBaHe CHLCTOSHMETO Ha npobnema W TBOpYecka
MHTEepnpeTauus Ha NUTepaTypHusa matepuan

B pokTopckata awceptauvs ca usnonssaHu 115 nuvtepaTypHU
vuaTouHuka. [loBeuyeTo OT TAX ca ot nocnegHute 10 rogwHn. B
nuTepaTypHua oB3op (npeacTaBeH ChOTBETHO B rMasa 1 W rnasa 2) ca
uuTWpaHu noseye ot 80 npenpaTku, Npu KoeTo obocHoBaHO ca nabpanHn
uicriegoBarenckara MeTogonorua U MeToau, KOWTO e ce U3Nonssar B
AVCEPTAUMOHHUS TPyAd. ToBa MW gasa OCHOBaHWE Aa CcMATaM, Ye
poktopaHT Kpucen Tona e 3ano3HaT C akTyanHoTo CbCTOAHWE Ha
nocTaBeHUTe OT Hero npobnemu, KOeTo € B OCHOBaTa Ha YCNewHoTo
pellasaHe Ha NocTaBeHuTe 3aga4n.

3. CworBeTcTBMe Ha wuibpanata MeToouKa Ha wu3cnegeaHe C
nocTraBeHarta uen v 3agayq Ha guceprauuoHHuUA Tpya.

dopMynupaHuTe uUen v 3agadu or aoktopaHT Kpucen Tona ca
afeKBaTHW W OTrOBapAT Ha W3WCKBaHWATa 3a AucepTauuMoHeH Tpya 3a
npuaobueaHe Ha obpasosaTenHaTta v Hay4yHa CTenex JOOKTOp".

NokTopaHTbT € KombBuHMpan u3non3saHeTo Ha  HAKOMKO
WacnenoBaTencku nNoAaxoda 3a peluasaHe Ha MOCTaBeHWTE 3apadn wn
nocTurade Ha uenta. TeopeTuko-MaremaTuieckuTe MeToaun, U3nonasaHu
B AUCEPTALMOHHMS TPYA Ca CBBbP3aHW C. HEBPOHHW MPEXW, MHOroCnoeH
knacuWKaTop Ha NEepcenTpoH, Kopenauws Ha Pearson, meToau 3a
ONTUMWU3ALNA Ha KOMNPECWA Ha AaHHW.

4, Kpatka aHanuWTU4Ha XapakTepucTuka Ha ecTecTBOTO W OLEeHKa Ha
[OCTOBEPHOCTTa Ha MaTepuana, BbpXy KOWTO ce rpagaT npuHocuTe
Ha AucepTauMOHHUA TPyA.



MpeacTasexarta gucepTauma ce cbeTou oT 169 cTpannum TekeT, oT
KOWTO 23 cTpaHuUm npunoxeHus. Ta e gobpe CTpyKTypupaHa B net rnasu,
yBOA, 3aKMKYeHWe, cnucbum C durypw, TabnuuM W CbKpalieHus,
NPUHOCK, NUTEPaTYpa W NPUNOXEHUA.

B nupBea rmasa € HanpaseH nutepaTypeH ob3op. B pesyntaTt Ha
HanpaBeHWa aHanua ca AaAeHV Hacoku 3a nogobpAsaHe Ha Ka4YecTsoTo
Ha 06pa30BaHWETO U NOBMLLABAHE Ha MOTUBaUMATA Ha obydyaemuTe nNpw
NPOEKTUPAHETO W PEeanuaupaHeTo Ha HoBa NnaTgopma 3a enexkTpoHHO
oBy4eHue u ynpasnexue.

Bbe BTOpa rMasa e NpeacTaseHa uanonasaHara uscneposarencka
METOAOMOrns, onucaHa kaTo W3CrMeaoBaTenicku Noaxofd CbC CMEeceHw
meTtoan. OCHOBHO BKMOYBa MaTeMaTuyeckn Moaen, KOWTO ma 3a uen aa
onTUMUaMpa yeb NpUNOXESHUATA Ha  pasnuyHUTE AeHoCTH,
opraHvavpaHu oT akagemwdHute Mpexu. Cbllo Taka B rniasara ca
onucaHu noapobHo nabpaHuTe ONTUMU3ALMOHHUTE anTopuTMK, KOWTO Aa
6bpaaT BHeApeHw B pazpaboreHata nnatdgopma.

MeToaonornsTa 3a NpoekTupaHe Ha MHosaTueHa nnatopma 3a
EneKTPOHHO YyrnpaBneHuwe Ha aKagemudHa Mpexa IMA-NET e
npeacTaseHa B TpeTa rnasa. XapakTepucTukuTe Ha yeb npunoxeHneTo
eKknlouBaT.  ydoctosepssBaHe Ha  noTpebuTens,  MHTEPaKTWBHO
B3aMMOQENCTBUE Mexay npenoAasarten W CTYAEHT, ynpaBneHwe Ha
KypcoBe, KOOpAMHUpaHe Ha CuOWMTUA, Cb3faBaHe Ha aHkeTa, aHanue Ha
obpaTtHaTa Bpb3ka U aBTOMaTW4HO reHepupaHe Ha cepTuduKaTK.

B yeTBbpTa rNaga e npejcraseHa MeTogonorusTa 3a ckubupaHe Ha
OaHHW W TEeXHWKMTE 33 CcTaTucTu4ecka oBbpaboTka, W3NON3BaHW B
nnatdopmata IMA-NET, PaspaboTtenara basa OT 3HaHUs € u3snedeHa ot
naHHW, cbBpaHn OT NpenoaasaTen B pamkiTe Ha akagemudHaTa Mpexa
CEEPUS. ¢ akueHT Bbpxy Kypcoee kato CAD cpeaw, mogenvpaxe W
cumynauus. [peanouuTanmaTa Ha CTyAeHTWTE MO OTHOLUEeHWE Ha
KypcCOBETE W Bb3MOXHOCTUTE 3a MOBUMHOCT ca aHanuanmpaHi ¢ nomoLTa
Ha NOAXOOAL CTaTUCTUMECKW MeToau. Tean pe3ynTath ocurypasat
TouHO pasbupaHe Ha pervoHanHuTe pasnuuua U AaBaT BBE3IMOXHOCT 3a
LeNeHaco4YeHn CTpaTeruu 3a aHraxupaHe Ha obydaemvre. 3a pa ce
npeackaxe v axdanuaupa mobunHocTTa Ha CTYAeHTWTE, € paspaboTeH
monen, 6asupaH Ha Al Al u Multilayer Perception Classifier.

B neta rnasa € MNpPeAcTaBeHO MNpakTU4EeckoTo BHeApABaHE W
anpobupane Ha nnatcopmarta IMA-NET 4pes uanonisaHeTo W B peanHu
obpasosaTenHu CcubUTWA B paMKUTE Ha akagemudHata mpexa.
Mnatcdopmarta IMA-NET e uscnegsaHa npu pasniyHi AUCTaHUWOHHA
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Kypcoe W cubuTua, KaTto uWHJOpmMauyusTa € cwbpaHa ot 579
PErncTpMpali KM MOMEHTa noTpeduTen.

5. Hay4HONMPUNOXHU W MPUNOXHWA NMPUHOCU HA AUCEPTALUNOHHMA
TRPYA

B moKkTopcKkaTa AucepTauua asTopbT e nocounn 13 npuHoca, kato
cefem OT TAX Ca HayyHu W LUEeCT ca npunoxHu. lNpvemam npuHocuTe,
dopmynupanu oT poktopadTa Kpucen Tona, kouTo Mmorat na bwaar
o6obLLUeHn, KaKTo crnegsa:

v CwapnapeHa e 6asa oT 3HaHus 3a kypcose no CAD, mogenupare,
cumynauus u WUKT, kato 3a ga ce aHanusnpar WHTEpecuTe Ha
CTYAEHTUTE KbM Te3KU Temun, cubpaHuTe AaHHW Ca CTaTUCTUYECKU
o6paboTtern. [loBEpUTENHWAT WHTEpPBan Ha oOueHkuTe e 95%,
oblwara cpefiHa CTOXacTUYHa rpeLlka Ha OLeHKaTa 3a LUenua per1ox
Ha CEEPUS e 4,38%, a 3a oTAenHUTe Abpxask Bapupat oT 6,52%
sa Kocoso ao 55,43% 3a CrnioBakus.

v PaspaboTeH e Mogen Ha nosefeHue Ha CTYASHTUTE MO OTHOLLEeHWe
Ha MOBUMHOCTTa B PaMKUTE Ha akagemudHaTa mpexa, baswpaH Ha
Al n Multilayer Perception Classifier. Ypes Hero ce usuyucnsea
MUHWManHUsST Bpoi CTYAEHTW, C koWTO TpsiDBa Aa cé OCbLUECTBM
KOHTaKT 3a HamupaHe Ha Obgew| KaHAWAAT 33 BCAKa onuua 3a
MOBUMHOCT, KaKkTo U ce uaeHTUduUMpaT ycnoeuaTa, kouto Suxa
npean3BuKany nonoXuTeneH oTroeop.

v PaspaboTteH e anropMTbM Ha rnpoueca Ha opraHusvpaHe Ha
obpasoBaTenHu cubuTUA B paMkuTe Ha akagemuyHara Mpexa 3a
MocTUraHe Ha MakcumanHa eeKTMBHOCT Ha Mmpexara.

v Tpoektupana w paspaboteHa € wWHOBaTUBHA nnartcdopma 3a
eneKkTPOHHO ynpaeneHue 3a akagemuyHa wmpexa IMA-NET,
npefHa3sHaYeHa 3a ynpasnexue Ha NeTHu yyunuwa, nopodpasaila
agMUHUCTpaTMBHaTa edeKTWBHOCT W aHraXupaHocTra Ha
notpebuTenuTe B obpa3oBaTenHUTE Nporpamu.

v TpoekTupaHarta nnatdopma npegocTass npakTu4ecka
nHopmauns 3a notpebutencknTe npeanoYuTaHus W
AQHraXWPaHOCT Ype3 aHanu3 Ha AaHHW, Mony4YyeHwW OT pasnu4Hu
TecToBe.

v Tnatdopmara 3a enexkTpoHHO obyuyeHwe BkoYBa (DyHKUUA 32
nporHoanpaHe Ha TenaeHuwuTe B8 MODUNHOCTTa Ha CTYAEHTUTE,
KaTo WM npeanara nNpPaKkTUYecKu WHCTPYMEHT 3a B3emMaHe Ha
nHdopMuparu peLueHuns OTHOCHO MEXAYHapoaHUTE
oBpasoBaTenHn Bb3MOXHOCTH.



v BHeapssaHeTo Ha paspaboTeHoTo yeb npunoxeHune 3a ynpasneHue
Ha MATHO Yy4Yunuuie noKasBa NpaKTU4EeCcKu nogobpsaBaHeTo Ha
yrpasfieHueTo U NPeAoCTaBAHETO Ha 06pa3oBaTeNHK Nporpamu.
v B nnatdopmara 3a enekTpoHHO obyyeHue IMA-NET ca sknio4eHu
W HAKOW PEROBHM YHUBEPCUTETCKW KypcoBe, HanpuUmep KypceT
MogenvpaHe Ha TeneKkoMyHWKaUMOHHU npouecu W cucTemu” 3a
cTyneHT BGakanaepu BbB PakynreTa no TenekoMmyHukauum Ha
TexHuueckun yHusepcuteT 8 Codun, Benrapus.
CuMTam, uYe MofyyeHuTe pesynTati ca OpurMHanHu U HambiHO
OTroBapsAT Ha M3UCKBAHWATA 3a AucCepTaunoHeH TpyAa 33 npuacbueaHe Ha
oBpasosaTtesfiHaTa 1 Hay4Ha cTeneH AOKTOp".

6. OueHKa 3a CTeneHTa Ha MWUYHOTO y4acTue Ha AucepTaHTa B
NPUHOCHKTE.

33 UYHUSA NPUHOC Ha AOKTOPaHTa Ce Cbau no dakTa, Ye Ton uma
edUH CAMOCTOATENEH HayyeH TPYA, @ B YETUpW OT OCTaHanuTe € NbpBi
cvasTop. TOBa MW gasa OCHOBaHMe fAa npuema, 4e gucepraumsTa u
MPUHOCUTE Ca NWYHO AEno Ha KaHauaaTa.

7. MpeueHka Ha nyGnukauuuTe No AUCepTaUMoHHUA TPYA

Bbe Bpb3ka C AMCEPTAUMOHHWS TPYA Ca HanpaseHW Ceaem
nyBnukauuv, NeT oT KouTo ca pedepupaHu B Scopus. EaHa or TAX €
noknafsaHa Ha kowgepeHums B lMpulyuka, Kocoeo W cneg ToBa €
nyBnukyeaxa 8 International Journal of Business & Technology. [lpyrata
e rnasa oT kHuraTa Digital Transformation, Perspective Development,
and Value Creation’, nybrukyeaxa ot Taylor & Francis Group.

OBekTUBHaTa OLEeHKa 3a 3Ha4YumocTTa Ha wuscnefoBaTenckara
paboTa Ha KaHgugaTa W NpUHOCUTE 3a Haykata W npakivkara ca
UUTUpaHusiTa Ha TpyaoseTe my. Mar. Kpucen Tona e npeacTasun CNUCHK
¢ 3 UMTUPaHWA, 4Be OT KoUTO ca pedepupani B Scopus n |[EEE Xplore.

HanpaseHute  nyonukauuu W UUTUpaHNA HaOAXBBPNAT
MUHUMAaNHWTE W3UCKBAHWA 3a NpuckxgaHe Ha obpascsatenHata W
HaydHa cTeneH .aoktop’. [lpuemam, 4e OCHOBHWTE pe3ynTatn oF
AvcepTaunATa ca AOCTRNHM 3a MexayHapoaHaTa HayyHa oBLHocT.

8. Uanon3Bsaxe Ha pe3ynrTaTuTe OT AMCepPTaLMOHHUA TPYA B Hay4HaTta
M couuwanHara npakTuka

MonoxuTeneH aKkT e, Ye HanpaBeHuTe W3CneaBaHns Ha
[OKTOpaHTa ca pa3paboTeHn B pamkuTe Ha CbBMEcTHaTa AOKTOpCKa
nporpama ,These en Cotutelle” no MpoexT CEEPUS NETWORK CIlI-BG-
1103-06-2122 “Modelling, Simulation, and Computer-aided Design in
Engineering and Management”.



Mpeactasesute pAanHn 8 paspaboTeHata B AUcepTauns
WHoBaTMBHa NnaTtdopMma 3a eneKTPOHHO ynpasneHwWe Ha akajemuqHa
mpexa IMA-NET ca cubpaxu oT nosede oT 500 pernctpvpaHu CTygeHTH
u 72 npenogasatenw. MNpu opraHusMpaHnuTe ABaHafeceT MexayHapoaH
cuBUTUR U ca pasgageHy Ha CTYAEHTU U npenogasareni nose4e ot 100
cepTutumkaTa, reHepupanu ot IMA-NET,

9. OueHKa Ha CLOTBETCTBMETO Ha aBTopedepaTa c MU3MCKBaHUATA 3a
W3rOTBAHETO MY, KakTo ¥ Ha afeKBaTHOCTTa Ha OTpa3fBaHe Ha
OCHOBHMWTE MOMOXEeHUA U NPUHOCKUTE Ha ANCepTaUuMOHHUR TRYA.
AsTopedepaTsT W3UANO OTpassea pesyntatuie, NOCTUrHaTH B
AUCEPTALINOHHUS TPYA, KakTo W OCHOBHUTE NPWHOCK. Cbwo Taka e

M3rOTBEH CBINAcHO W3UCKBAHWATA 3a OTnevarsaHe Ha TexHW4ecKu
yHusepcuteT — Codus.

10. KpuTuyHU BeneXxku n npenopsKu

WanbnNHeHW ca BCUYKW NPENopbKW 1 3abenexkn, HanpaseHn oT MeH
B NpEeaBapuTenHoTO MHEHWe, KakTo W Tesn OT NpeABapuTenHoTo
obcexaaHe Ha gucepTaunoHHUA TPYA.

3aknioyeHue

CuuTam, ue poxTopckata auceprauus PaspaborteaHe Ha
WHOBATUBHW METOAM W CPELiCTBa 3@ ENEKTPOHHO oDyyeHue 1 enexTpoHeH
MEHWIXMBHT B oBnactra Ha aBToMaru3aumsa Ha NpoeKTUpaHeTo  Ha
poktopaHT Kpucen Tona oTroBaps M3Usno Ha U3WCKBaHWATA Ha 3akoHa
33 pa3BUTVETO Ha akapemu4Hus cucTas B Penybnuka Brnrapua w
MpasunHUKa 3a HErosoTO npunoxexuwe. Bv3 OCHOBA Ha NONyHEHUTE
Hay4yHu W NPUIOXHK  MPUHOCKM B AUCEPTauUMOHHWA  TPYA,
AeMoHCTpUpaHoTo o6pasoBaTenHo HWBO W HATpynaHWA TEOPETUHEH U
NpakTU4eCKW onwuT, npeanaram Ha Hay4HOTO Xypu A3 NPUCHAW HayHHa
cTeneH ,AOKTOp" no npodecnoHanHo HanpasneHwe 5.3 KomyHuKaumMoHHa
W KOMMIOTBPHA TEXHUKa, HayyHa crneuyuanHocT ,ABToMaTusauus Ha
WHXXEHepHUA TpyaA W CuCTemd 3a asToMaTUsUpaHo npoexkTupaxe”
noktopanT Kpucen Tona.

™
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(nou. a-p Bosxka Hukonosa)



REVIEW

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. Boyanka ™ Nikolova,
Technical University of Sofia

1. Actuality of the problem investigated in the doctoral thesis.

In recent years, there has been a constant interest in the development and
application of e-learning and e-management platforms with varying
degrees of complexity, responsibility and security. Also, the global trend is
the increase in the mobility of students and teachers throughout the entire
training. Despite a large number of developed Internet technologies, they
are still not used rationally in electronic engineering training. Therefore,
developments in the field of automation of engineering activities in this
area are of particular relevance.

The main goal of this thesis is to develop a new methodology and create
a platform for innovative e-management of the academic network, using
effectively its resources to organize educational events and activities on
advanced topics as computer-aided design, modeling, simulation.

To achieve this goal, the doctoral student has formulated seven tasks
connected with: defining methodology and structure of an innovative e-
management platform; collecting information from teachers and creation
of a knowledge base with courses in CAD, Modeling, Simulation, and
Information and Communication Technology; collecting data about
students' preferences about courses and mobility in the academic
network: statistical processing of collected data; modeling the student's
behavior and the process of educational event organization in the
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academic network to achieve maximal efficiency; selecting of optimal
methods for content compression for optimizing the exchange between
students and teachers.

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 (presented respectively in
chapter 1 and chapter 2) are cited more than 80 references and the
analyzes of research methodology and methods planned for the study.
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.

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

The doctoral student has combined the use of several research
approaches to solve the set tasks and achieve the goal. The theoretical
and mathematical methods used in the thesis are: Neural networks,
Multitayer Perceptron Classifier, Pearson Correlation, Optimization
methods for data compression (Lempel-Ziv, Huffman Coding, Discrete
Cosine Transform, DEFLATE algorithm, JPEG Algorithm, WebP
Algorithm).

4. Brief analytical description of the doctoral thesis and assessment
of the reliability of the material on which the contributions of the
dissertation are built.

The presented dissertation consists of 169 pages of text, of which 23
pages are annexes, well structured in five chapters, introduction,
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conclusion, lists of figures, tables and abbreviations, contributions,
references and annexes.

In Chapter | is performed literature review. The challenges in teaching and
learning computer-aided design, modeling, and simulation are analyzed.
As a result of this analysis, the conclusion was made how a new e-
management platform can improve education quality and increase
students’ motivation to study these topics.

Overall research methodology, described as a Mixed-Methods Research
Approach, is presented in Chapter Il. It basically includes a mathematical
model that aims to optimize various motilities organized by academic
networks. which are in web application. Also in the chapter are described
the optimization algorithms to be implemented in the platform.

The methodology for design of the Innovative e-management Platform for
Academic Network IMA-NET are presented in Chapter Ill. The main
structure of the platform is described in detail. The feature of the web
application include: user authentication, interactive teacher-student
engagement, course management, event coordination, survey creation,
feedback analysis, and automated certificate generation.

Chapter |V described the methodology for data collection and the
statistical processing techniques utilized in the IMA-NET platform. The
developed knowledge base are derived from data gathered from teachers
within the CEEPUS academic network, with a focus on courses such as
CAD, Modeling and Simulation. The preferences of students regarding
courses and mobility options were systematically analyzed using robust
statistical methods. These results provide a precise understanding of
regional differences and enable targeted strategies for engaging students.
To predict and analyze student mobility an Al-based model utilizing the
Multilayer Perceptron Classifier was developed.

In Chapter V is presented the practical implementation and probation of
the IMA-NET platform through its deployment in real-world educational
events within the academic network. IMA-NET platform was probed
twelve times on different flexible courses or events and the information
was collected from 579 currently registered users of which 75 lecturers
and 503 students. By analyzing participation rates, feedback from
students and educators, and the platform's ability to address logistical
challenges, the study highlights how the IMA-NET platform supports a
more cohesive academic network.



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

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

v A knowledge base was created for courses in CAD, Modeling,
Simulation. and ICT. To analyze students' interests in this topics, the
collected data was statistically processed. 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.

v A model of students' behavior regarding mobility within the academic
network was developed based on Al and Multilayer Perception Classifier.
For each mobility option is calculated the minimal number of students to
be contacted for finding a prospective candidate, as well as the conditions
that would caused a positive response.

v A algorithm of the process of organizing educational events within
the academic network was developed to achieve maximum network
efficiency.

v Design and development of the innovative e-management platform
for academic network IMA-NET for managing summer schools enhances
administrative efficiency and user engagement in educational programs.

v Designed platform provides actionable insights into user
preferences, satisfaction, and engagement through the analysis of
questionnaire data.

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

v The deployment of the developed web application for summer
school management shows the practical improving of educational program
management and delivery.

v In the e-learning platform IMA-NET are used in some regular
courses in universities, for example the course ‘Modeling of
Telecommunication Processes and Systems' for Bachelor students
in the Faculty of Telecommunications in Technical University of
Sofia, Bulgaria.



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

6. 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
he 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 Krisel Tola.

7. Evaluation of dissertation publications. Reflection in science.

Seven publications have been made on the dissertation, five of them are
referenced in Scopus. One of the papers is reported at conference in
Pristine, Kosovo and then published in International Journal of Business
& Technology. The other one is chapter of the book “Digital
Transformation, Perspective Development, and Value Creation’,
published by Taylor & Francis Group.

The objective assessment of the significance of the PhD student's
research work and the contributions to science and practice are the
citations of the works. Krisel Tola presented a list of 3 citations, 2 of them
are referenced in Scopus and |IEEE Xplore.

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

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

It is very positive that the realized researches of the PhD student are
developed in the framework of the Joint Doctoral Program “These en
Cotutelle” in the project CEEPUS NETWORK number: ClII-BG-1103-06-
2122 “Modelling, Simulation, and Computer-aided Design in Engineering
and Management”.

The presented data in developed Innovative e-management platform for
academic network, IMA-NET, are collected from more than 500 registered
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students and 72 lecturers. Twelve international events were organized,
and more than 100 certificates generated by IMA-NET are distributed to
students and teachers.

9. 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.

10. Critical remarks and recommendation

All recommendations and remarks made by me in the preliminary
statement, as well as in the preliminary discussion of the dissertation are
fulfilled.

Conclusion

| think 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. Based on the scientific and applied
contributions received in the dissertation, the demonstrated educational
level and accumulated theoretical and practical experience, | 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.
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