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Tema Ha AvcepTaumoHHus Tpya: MHTeNUreHTHO ynpasnexsue Ha Mpexu 3a
AOCTHN C OTBOpPEeHW MHTepdencH 3a peanusaumn Ha yecnyru, KpUTUYHU
KbM Ka4ecTBOTO Ha obcnyxeaHe

Ynex Ha Hay4HoTO Kypu: npodp. A-p UK. CTaHuMmKp CaguHos

1. AKTyanHocT Ha pa3paboTBaHMA B [OWCEPTaLMOHHMA TpyA
npobnem B HaY4YHO W HAYYHONPUIOKHO OTHOLLEHUE,

AVHaMUHHOTO pa3sBUTUE Ha KOMYHWK2UWOHHWTE TEXHOMOMMW Hanara
HeobxoAMMOCTTa OT ThbpPCEHE Ha HOBWM BbL3MOXHOCTM 33 KOHUEnuuaTta 3a
Mpexa 3a JocTei c oTBopeHW uHTepdencu (Open RAN), koaTo BbBexaa
NPUHUMNATE Ha Aeaarperauua v BupTyanusauma. [luHamudHata npupoaa Ha
paguocpegata W XeTeporeHHocTTa Ha  yenyrute obaye  npasar
TpaguuMoHHUTE MEeTOAW 33 ynpasnesue HeedekTUBHW, KOeTo Hanara
WHTErpUpaHeTo Ha uakycTeeH uHTenekT (Al) 1 MawwuHHo obyuyeHue (ML) 3a
nocTurade Ha asToMartuzauus B peandHo BpemMe W AUHaMWU4YHO
pasnpegeneHue Ha MpexoBuTe pecypcu. TIpUNoXeHWs KaTo aBTOHOMHA
MOBUNMHOCT, WHAYCTpManHa asToMaTtu3auus, BupTyandHa wu pobasena
peantocT (VR/AR) v xonorpad)cko TenenpuckCTBUE Hanarat M3KMTIoYUTEenHo
CTPOrW M3UCKBAHMA KbM KauyecTBOTO Ha ycnyrata (QoS) v kauyecTsoTo Ha
noTpebuTenckoTo uaxuesasane (QoE).

B Hay4HO-NpUNOXHO OTHOLLEHWE B AWCEPTAUWOHHMS TPYA Ca pelleHw
MHOXECTBO 3aJa4u, cBbp2aHu ¢ pa3paboTka Ha UANOCTHa METOAOoNOoruA 3a
nopobpaeade Ha QoS u QoE, 4pes uHTerpupade Ha WakycTBeH uHTenexT (Al)
B MpEXOBUTE Onepauuu 3a ONTUMU3UpaHe Ha TAXHaTa NpoM3BOAWTENHOCT.
ManonaeaHu ca Hay4YHW MeToau, KaTto cpasHWTeneH aHanus, ModenupaHe u
eKcnepuMeHTanHo BanugupaHe. B CTPYKTYpHO OTHOLLEHWE OWCEepTaUUOHHUA
TpyA obxBalja TeopeTuyeH nperned, apxXuTeKTYPHWU pellieHus, anroputmu 1
eKCnepuMEHTanHW pesynTaTu.

2. CreneH Ha NO3HaBaHe CLCTOAHMETO Ha npobnema v TBOpYeckKa
WHTEepNpeTauua Ha NUTepaTypHUA MaTtepuan.

OUcepTauMOHHUAT TPYA BKNOYBA CbAbPKAHUE, CMUCBUW Ha durypm,
Tabnuuw, yBog, oceM rnaeu 3a pewasaHe Ha opMynupaHuTe OCHOBHMU
3anaqdM, 3aKYeHe, CNMChK Ha OCHOBHUTE NPMHOCK, 3BTOPCKU NyBnukauum
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no AWCEepPTauMOHHUTE W3CnedBaHuA, CNWCBK Ha W3Non3BaHa nuTepaTypa,
KOATO CbAbPXKa 138 Hay4HM uaTodHMKA W npunoxedns. B aucepraumoHHus
Tpya ca uutupaxdu U 14 nyGnukauuu Ha QOKTOPaHTHLT B CbaBTOPCTBO, KaTo 8
3 o7 TAX TOW € Ha NbpBo MACTO. Beuykn nuTepaTypHU WU3TOMHWUM ca
nonbpaHK Taka, Ye Oa OTPa3nABaT CbBPEMEHHWTE Hay4YHW OOCTUXKEHUS B
oBnacTTa Ha TemaTuKkaTa Ha aMcepTauvoHHus Tpyd. Liutupansu ca ctatuui oT
3BTOPUTETHU Hay4yHW cnucasua, koHdepeHuuu U kHWTW. M3BBPLIEHWAT
aHanuTuyeH oG30p nNoO3BONABa Ha AOKTOPaHTHLT Aa AeUHWpA KOPEKTHO
LUenTta U OCHOBHWTE 3a4auM 33 W3Cne[BaHe, KoUTO TR peluasa yCnewHo B
OTOenHUTE rNasu.

3. CnoTBeTrcTEBMe Ha wu3bpaHaTta meTogMKa Ha MW3cnegBaHe M
noctaseHaTa Uen M 3agayv Ha AucepTauMOoHHUs Tpya C MOCTUrHaTUTEe
NPUHOCH.

OucepTaumoHHUA TPyA W3cnepsa W Banuawpa Xxwnotesara, 4Ye
UHTErpUpaHeTo Ha wmakycTeeHn uHTEnekT (Al) u mawmHHo 0Byvenue (ML) B
apxutekTypata Ha Open RAN e He camo BbIMOXHO, HO W Heobxoawmo 3a
edeKTUBHOTO ynpasneHWe Ha cbBpeMeHHuTE W DbaewwuTe NOKONEHUs Ha
MOBWIMHK Mpexu. Ypes TeopeTUyHeH aHanua, NpoekTUpaHe Ha KoMnnekcHa
eKkcnepuMeHTanHa cpega W NpoBewaHe Ha cepua OT MNpakTU4ecku
EKCNepuMeHTH, ANCepTauuaTa 4EeMOHCTPUPE, Y& UHTENUreHTHUTE anropuTMi
MOraT ycnewiHo Aa pelsat npobnemute CbC CNOKHOCTTA, AWHaMukaTa U
pPasHOPOAHWUTE W3UCKBAHWA Ha YCNyruTe, KOWTO TPaauUWOHHUTE MEeToau 3a
ynpasneHue He ycnaBsaT ga agpecupar.

Mony4eHuTe pe3ynTatM ca aHanuavpaHu u WnICTpupaHn € MHOTo
Tabnuuu U urypy, kato notebpkaasar ye apxutektypata Open RAN
NpenocTass HEOBXOAUMWUTE UHCTPYMEHTU W UHTEP(DEWCH 33 NPeBpbLIEaHETO
Ha moBunHaTa Mpexa OT cTaTtudHa WHMpacTpyKkTypa B WHTENUreHTHa,
apanTueHa nnatdopma. [JokazaHo € Ye Ype3 U3NON3BaHeTo Ha Moaenu aa
aqenBoko ofyd4eHue 3a MpPOrHo3upaHe W AeTekuua, KOMDWHUpaHW cC
nporpamupyemoctta Ha RIC koHTponepuTe, & BbaMOXHO Aa Ce NOCTUrHe
HWBO Ha OMTUMW33AUMUS W rapaHuua 3a kayecTBoTO Ha ycnyrute (QoS/QoE),
KOETO & HeNOCTUKUMO C TPaauUuMOoHHUTE MeToau. PaapaboTteHnTe mogenu w
anropuTMK Ca ONepaTopHO-HEe3aBUCUMK U NPUNoXUMKU B pEanHu CUEeHapuu,
KaTo MpeanaraT peleHus Ha KPUTWYHW NpoBnemu KaTto ynpasneHneTo Ha
Tpachuka 3a VR v asToHOMHM aBToMobunu. MNpeacTasedun aucepTaumoHeH
TpyA OOMPUHACA KakTo 3a TeopeTudyHoTo pasbupaHe Ha Al-native mpexuTe,
Taka W 3a NpaKTWU4MECKOTD WM peanuavpaHe, u4pe3 npejocTasfaHe Ha
BaNUAVPaHY aPXUTEKTYPHU pelleHus 1 codhTyepHu umnnemeHTauuu. B Tosu
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cmuckn dopMynupaHaTta uen v 3agayd Ha auvcepTauuaTa U3MbAHEHMU,
KaTO B CUHTE3WPaH BUA Te €3 U3NOXKeHW B U3BOAMUTE W 3AKMIOHEHUATE, KaTo
TOB3 MOTELPKOABA KOPEKTHOCTTa Ha uabpaHus Hay4yHOW3CNEeaoBaTenckus
NOAXOA W HEroBaTa NpUNoXUMocCT.

4. lNpuHOCK Ha AUCepPTaLMOHHWA TPYA.

Mpuemam hopMynUpaHuTe U AeKNapupaHi 0T JOKTOPaHTbT NpUHOCH U
TEXHUA HAYYEH, Hay4YHO-NPUNOXEH U npunoxed xapaktep. [lpuHoCHWUTE
MOMEHTH WMAaT 3IHAYMMOCT Ha HOBOCT B paarnexaaHarta npobnematuka u ce
q8ABaT pasliMpeHue Ha cbulecTeyBauwmTe 3nanua. OT  nonydenute
peayrnTaTi MOXe fia Ce YCTaHOBM, Y& HOBOCb3aAeHuTe U MoauduumpasuTe
MeToaW, anropuTMKU WM MOAXOAM ca NOAXOAALUW 33 NpunaraHe W UMaT sICHO
WapaseH noTeHuwan 3a peanHa ynotpeba B MHOXECTBO NPaKTU4eCcKu
KOHTEKCTH, C Bb3MOXHOCT 338 Opa3sUBaHe CNPAMO KOHKDETHUTE HyXaOW Ha
pasnuYHV CEKTOPYW U NDUNOKEHUA.

HanpaBeHuTe U3BOAM CNep BCAKa rnMasa, CMHTE3UpaHWTE anropuiMu U
paspaboTtexnuTe noaxoan, npoleaypn U eKcnepuMeHT, Morar aa ce npuemar
KaTo nonesHW NPEnopbKM 33 BHeApsBaHe B CbBPEMEHHUTE KOMYHUKaLWOHHY
¥ MHEPOPMALUMOHHW CUCTEMMU.

5. Mpeuexka Ha ny6nukauuWTe No AUCepTauUUOHHUA TPYA.

Mo Temarta Ha gucepTauusTa ca npeacrtaseHw 14 asTopcku nybBnukaumm
uHgekcupanu B Scopus w Web of Science: 1 rnasa ot kHura; 9 nybnukauuu
B MexOyHapoOHU KoHhepeHuuu, 4 nybnukaumn B MexOyHapOoOHU Hay4HU
cnucanus ¢ panr Q1 n Q2. Cratuure umar obuwo 59 uutupars 8 SCOPUS 1
64 umtupadua B Google scholar.

B Tax ca nyGnuKyBaHW WU Ca CTaHanu OOCTORHWE Ha Hay4HaTa obuHocT
FONAMA YacT OT pe3ynTaTtuTe Ha NPOBEdEeHUTE eKCnepuMeHTH, npeacTaBeHu
B AucepTauuATa. Beuyko ToBa MW [aBa OCHOBaHWe Oa 3aRBA, Y& Hay4HUTE
MNOCTWKEHWMA Ha asTopa Ca 3Ha4YuMu W ca craHanu W3BEeCTHW KacTo ce
UMTUPAT OT HayuHaTa oBLLHOCT B cTpaHaTa u 4yx0OuHa.

6. MHeHWR, NpenopbKKU U Benexku.

CuuTtaMm, uYe OMCEPTALUMOHHWMAT TPpyad nocTUra 3aneeHaTa uen, a
peduHUpaHuTe 3afjavuM ca W3NbIHEeHW Ha nobpo Hayy4Ho HMBOD W
aucepTauMsTa uma 3aBbplueH xapaktep. Moke 6u e npexaneHo ronsm
obeMbT Ha OUCEpPTaUWOHHWA TPy, KATO AOKTOPaHTHLT HE € Buno HyxHo ga
npasu obacHeHwsi Ha OOLLOU3BECTHU (haKTu. Bu 6uno pgobpe ga ce page
uHbopMaums U 3a obpa3oBaTenHuTe U Hay4HOU3CNeAoBaTeNCckW NPOeKTH, B
koWTo € B3en ydacTue. Aaomupauuu 3a ronemus Gpow nyBnukauwu
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npeactaseHn W nybnukyBaHW B MEXAyHapoAHW KOHMEepeHuMn W B
pechepupadi cnucaHua ¢ uMmnakT caktop (WeS) unu Scopus paHr.

7. 3akni4YeHue C ACHa NONOXUTENHA UMK OTPUUATENHAa OUEHKa Ha
aucepTauMoOHHKUA TPyA.
Cuutam, 4Ye npeacTaBeHUsT AMCEpPTaUMOHEH TPya OTroBaps Ha
WM3UCKBaHWATA Ha 3akoHa 3a pa3BWTWE Ha akafeMWYHUA cbeTas 8 Penybrnvka
Brnrapua v OUeHKaTa MU 33 Hero e HambiHO nonoxuTenHa. NocTurHarure
peayntat¥ MW [asaT OcCHOBaHuMe Aa npegnoxa na b6vae npugoburta
obpasoBatenHata W HayyHa cCTened JOKTOp® OT Mmar. WHX. ATtaHac
- Bnaxos

B 06nacT Ha Buclue o0bBpa3oBaHue - 5. TeXHUYECKN HayKK,
npotecroHanHo Hanpasnexue - 5.3 KoMyHWKaUMOoHHa U KOMMKTbPHAE
TexHuka",

OOKTOpCKa nporpama - ,KOMYHUKALMOHHY MPEXKW U CUCTEMM'.

UNEH HA XXYPWUTO:
(npod. a-p unx. Ctanumup CaguHos)


user
Rectangle

user
Rectangle

user
Rectangle


i g— vt/ 77 4,
15. 0. A PF6 45

o
Ll
)

ona dismrtatinn“v}

irf{_?ﬁﬁif duisition of an educational and scientific
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Author of the dissertation: M.Sc. Eng. Atanas Viahov

Topic of the dissertation: Intelligent management of access networks
with open interfaces for the implementation of QoS-critical services

Member of the scientific jury: Prof. eng. Stanimir Mihaylov Sadinov, PhD

1. Relevance of the problem developed in the dissertation work in

scientific and scientific-applied terms.

The rapid evolution of communication technologies necessitates the
exploration of new opportunities within the Open Radio Access Network (Open
RAN) concept, which introduces the principles of disaggregation and
virtualization. However, the dynamic nature of the radio environment and the
heterogeneity of services render traditional management methods inefficient,
creating the need for the integration of Artificial Intelligence (Al) and Machine
Learning (ML) to enable real-time automation and dynamic allocation of
network resources. Applications such as autonomous mobility, industrial
automation, virtual and augmented reality (VR/AR), and holographic
telepresence impose extremely stringent requirements on Quality of Service
(QoS) and Quality of Experience (QoE).

From a scientific and applied research perspective, the dissertation
addresses multiple challenges related to the development of a comprehensive
methodology for improving QoS and QoE through the integration of Artificial
Intelligence (Al) into network operations in order fo optimize their performance.
Scientific methods such as comparative analysis, modeling, and experimental
validation have been employed. Structurally, the dissertation encompasses a
theoretical review, architectural solutions, algorithms, and experimental
resulis.

2. Degree of knowledge of the state of the problem and creative

interpretation of the literary material.

The dissertation consists of a table of contents, lists of figures and tables,
an introduction, eight chapters addressing the formulated research objectives
and tasks, a conclusion, a list of the main contributions, a list of the author’s
publications related to the dissertation research, a bibliography comprising 138
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scientific references, and appendices. The disseriation also cites 14
publications co-authored by the PhD candidate, with the candidate listed as the
first author in three of them. All references have been carefully selected to
reflect the current state of the art and recent scientific achievements in the field
of the dissertation topic. The cited sources inciude articles from reputable
scientific journals, conference proceedings, and scholarly books. The
conducted analytical review enabled the PhD candidate to correctly define the
research objective and the main research tasks, which are successiully
addressed throughout the individual chapters.

3. Compliance of the Selected Research Methodology with the

Dissertation Objectives, Tasks, and Achieved Contributions

The dissertation investigates and validates the hypothesis that the
integration of Artificial Intelligence (Al) and Machine Learning (ML) into the
Open RAN architecture is not only feasible but also essential for the efficient
management of current and future generations of mobile networks. Through
theoretical analysis, the design of a comprehensive experimental environment,
and the execution of a series of practical experiments, the dissertation
demonstrates that intelligent algorithms can successfully address the
challenges of complexity, dynamic behavior, and heterogeneous service
requirements that traditional network management approaches fail to
adequately handle.

The obtained results are thoroughly analyzed and illustrated through
numerous tables and figures, confirming that the Open RAN architecture
provides the necessary tools and interfaces for transforming mobile networks
from static infrastructures into intelligent and adaptive platforms. The research
demonstrates that the use of deep learning models for prediction and detection,
combined with the programmability of RIC controllers, enables a level of
optimization and Quality of Service/Quality of Experience (QoS/QoE)
assurance that cannot be achieved through conventional methods. The
developed models and algorithms are operator-independent and applicable to
real-world deployment scenarios, offering solutiens to critical challenges such
as traffic management for virtual reality applications and autonomous vehicles.

The presented dissertation contributes both fo the theoretical
understanding of Al-native networks and to their practical implementation by
providing validated architectural solutions and software implementations. In
this regard, the stated research objectives and tasks have been successfully
accomplished. Their fulfilment is clearly synthesized in the findings and
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conclusions of the dissertation, thereby confirming the appropriateness of the
selecied research methodology and its practical applicability.

4. Contributions of the dissertation work.

| accept the contributions formulated and declared by the PhD candidate,
as well as their scientific, scientific-applied, and practical nature. The identified
contributions possess a significant degree of originality within the investigated
research area and constitute 2 meaningful extension of the existing body of
knowledge. Based on the obtained results, it can be concluded that the newly
developed and enhanced methods, algorithms, and approaches are suitable
for practical implementation and demonstrate a clear potential for real-world
application across a wide range of contexts, with opportunities for further
adaptation and development according to the specific requirements of different
sectors and use cases.

The conclusions presented at the end of each chapter, together with the
synthesized algorithms and the developed approaches, procedures, and
experimental frameworks, may be regarded as valuable recommendations for
implementation in modern communication and information systems.

5. Evaluation of dissertation publications,

A total of 14 author publications related to the dissertation topic have been
presented and indexed in Scopus and Web of Science, including: 1 book
chapter, 9 papers published in international conference proceedings, and 4
articles published in international scientific journals ranked in Q1 and Q2
quartiles. These publications have received a total of 59 citations in Scopus
and 64 citations in Google Scholar.

A substantial portion of the results obtained from the experiments
conducted within the scope of the dissertation has been published in these
works and made available to the scientific community. This provides sufficient
grounds for concluding that the author's scientific achievements are significant
and have gained recognition both nationally and internationally, as evidenced
by citations from members of the scientific community in Bulgaria and abroad.

6. Comments, Recommendations, and Remarks

| consider that the dissertation successfully achieves its stated objective
and that the defined research tasks have been accomplished at a high scientific
level. The dissertation demonstrates completeness and coherence as a
scholarly work.



One observation is that the dissertation may be somewhal excessive in
length, as it was not necessary for the PhD candidate to provide detailed
explanations of generally well-known facts. It would also have been beneficial
to include information regarding the educational and research projects in which
the candidate has participated.

| would like to express my appreciation for the substantial number of
publications presented and published in international conferences, as well as

in peer-reviewed journals with an Impact Factor (Web of Science) or Scopus
ranking.

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

In my opinion, the submitted dissertation meets the requirements of the
Academic Staff Development Act of the Republic of Bulgaria, and my overall
evaluation of the work is fully positive. The achieved results provide sufficient
grounds for me to recommend that the educational and scientific degree of
‘Doctor (PhD)" be awarded to M.Sc. Eng. Atanas Viahov in:

Field of Higher Education - 5. Technical Sciences
Professional Field - 5.3 Communication and Computer Engineering

Doctoral Program - Communication Networks and Systems.

JURY MEMBER:
(Prof. eng. Stanimir Sadinov, PhD)
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