O PEAsE-HEL-029 Bosobungero ¢ mosyveno
/’///Dou.ed)y/ua /7 = 6 &Zu" BT /
CTAHOBWLWE %o O03.09 2025 wq,

BepXY AUCOPTAUMCHOH TPpY4 3a npu,qoﬁunaue Ha

e LMuLeck 7'
obpasoBaTenHa U HayyHa cTeneH ,JOKTop o

N ——

ABTOp Ha AucepTaunMoHHUA TpyAa: nHX. Benbo EHeB Bacunes
Tema Ha gucepTauMoHHUsA Tpya: HoBu anroputmn u mogenu 3a paborta Ha§ )
WHTENUIreHTHW areHTU-aCUCTEHTU B PUCKOBA cpeaa -

UneH Ha Hay4yHOTO Xypwu: npod. A-p CtaHka ViBaHoBa Xaaxukonesa

1. AKTyanHoCT Ha pa3paboTBaHUA B AUCEePTALMOHHUA TPy npobnem

R nuneocpruynytivia  Tpya Cce M3cnegBaT CbBPEMEHHM TEeXHONnormM u Metoau 3a
npegctaBsHe U MoAdenvpaHe Ha 3HaHWUs, anropuTMKU 3a B3EMaHe Ha peLlleHus, KakTo u
Bb3MOXHOCTUTE 3a TAXHOTO MNpunaraHe npu cb3faBaHe Ha VHTENUIEeHTHW BUPTYyanHu
areHTn (MIBA). lNpoBeaeHn ca ekcnepuMmeHTH, CBbp3aHn C MOAenupaHe Ha pauuoHanHo
noBedeHWe Ha areHT B enekTpuyecka noactaHuus, pasrnexaaHa Kato puckosa W
OVHaMUYHO NpoMeHsiLa ce cpefa. WM3cnegBaHo e MOBEAEHWETO Ha areHta npu
BBb3HUKBAHE HA KPUTUHHU CUTYaL KN KaTO NnpupogHu 66,CI,CTBM$| N TEXHOJTONM4YHM aBapun.

TemaTta e ocobeHo akTyanHa OT TeXHONorm4yHa rnegHa Touka, TbW KaTo MHTEerpupa
BUpTyarnHa peanHocT, MalWNHHO 0ByYeHWe 1 UHTENUreHTHN areHTn B efiHa KOMMeKcHa
cuctema C BUCOK u3cneposatencku noteHuman. OT obBpasoBatenHa nepcnekTuea,
obyyeHneTo BBLB BUpTyanHa cpega ¢ VIBA-acucTteHTM npeanara WHOBATUBEH W
6e3onaceH nogxo4 3a MOArOTOBKA Ha cneuuanuctu, paboTewm B PUCKOBKU YCrOBUS,
KbAETO peanHuTe rpeLlku moraT Aa umaTt Cepuo3HU Nnocrneauum.

2. CteneH Ha NO3HaBaHe CbCTOSIHUETO Ha npo6nema N TBOpPYeCKa
UHTepnpeTauus Ha nuTepaTypHus matepuan

[OKTOpPaHTLT € NPOYYUST MHOXECTBO NUTEepaTypHU WU3TOYHULM, KOETO € BUAHO OT
cnucbka ¢ usnonseaHata nutepatypa ¢ 230 3arnasua. MNbpea rnasa cbAbpxa o6WwmpeH
0630p Ha HayyHaTa nuTepaTtypa, BKM. anropuTMu 3a MalnHHO 0ByYEHUE 1 TEXHONOTUM,
noaxoAsiLmM 3a MogenupaHe Ha CUCTeEMM 3a B3eMaHe Ha pelleHust U nokasea pasbupaxe
Ha maTepusaTa. Cyntam, 4e aBTOpPbT € A0Ope 3ano3HaT C akTyanHuTe W3cneaBaHus u
anropuTMM Ha W3KYCTBEHUSA WHTENEeKT B obnacTtra Ha NpOBEXAaHOTO u3cneasBaHe W
BBb3MOXHOCTUTE 3a TAXHOTO MNPUMOXEHWE 3a MogenupaHe Ha 0BeKTU U npouecu B
obnacTtTa Ha eHepreTuKaTa.

3. CboTBeTCTBME Ha u36paHaTa MeToAMKa Ha u3criegBaHe U nocrtaBeHarTa uen
U 3agavv Ha AucepTauMoOHHUA TPyA € NOCTUrHATUTE NPUHOCHU

M3non3eaHaTa meToavka BKlOYBA Mpoy4YBaHe W aHanua Ha Hay4yHaTa nutepaTypa,
NpoeKkTUpaHe W UMMNNEMEHTUPaHe Ha apxuTeKkTypa, anroputMu U CodTyepHu
KOMMOHEHTW, NpOBEeXAaHe Ha eKCNePUMEHTM 3a anpobupaHe Ha Cb3gafeHnTe Moaeny 1
cTatuctuyecka obpaboTtka Ha nonyyeHuTe pesyntatn. Cuutam, Ye nsbpaHarta Metoanka



HanbHO CbOTBETCTBA HAa NOCTaBeHaTa Lesl, CBbP3aHUTe C Hes 3aaayvu 1 nocturHaTuTe
pesynraTtu.

4. Hay4Hu u/vnu Hay4YHO-NPUINOXHU NPUHOCH

MpeacraBeHUTE OT [OOKTOpaHTa pes3yntatv uMMaT HayYeH U Hay4YHO-NPUNOXEeH
Xapaktep 1 MoraT ga ce onpefenaT kato oboratABaHe Ha CbllecTByBallaTa Hay4yHa
obnact ¢ HoBM 3HaHuUA. [1o-CbLEeCTBEHM ca:

Hay4yHu npuHocu:

e [lpeanoxeH e 0606uLIeHO-MPEXOB MOAEN 3a n3cneaBaHe Ha ePeKTUBHOCTTa U
noBeaeHueTo Ha VIBA-acucteHT 3a paboTa B puckoBa cpefaa.

Hay4Ho-npunoxHu npuHocu:

e [lpeactaBeHa e HoBa apxuTekTypa Ha obydasaw, ce WBA, konto moxe fa
CMeHsi npuoputeTute cun — aa obyyaBa wnu esakympa noTpebutenu B
3aBMCUMOCT OT puUCKa.

e WascnepsaHo e noBegeHueto Ha WMBA-acucteHTM B puckosa cpega no
OTHOLLEHWE Ha afanTUBHOCT U eHEKTUBHOCT.

e [lpeanoxeH e noaxod 3a nocTuraHe Ha ajanTUBHO MNOBedeHue Ha
WHTENUreHTEH areHT B pUCKOBa cpefa 4Ype3 M3Non3eBaHe Ha MHOXECTBO
nnaHoBe U aBe HeBPOHHU MpeXu.

e [lpeanoxeH e anroputbm INCh Q-learning 3a HamnpaHe Ha onTUManeH NbT 3a
eBaKyauns 4Ype3 n3non3saHe Ha AaHHM 3a UHTEH3MBHOCTTA Ha noxapa.

e HanpaBeH e aHanu3 Ha edheKTUBHOCTTA Ha noBegeHneTo Ha UBA, oby4eHn ¢
pasnnYyHu anropuTMu - CbC CTUMYNUPaHE 1 C UMUTaLUS.

5. MNpeueHka Ha ny6nukauumMTe No AUCEpPTALMOHHUA TPYA

Mo Temata Ha pAaucepTaumsita wmma pAeseT nybnukauumu, KOUTO nNpeacTaBsAT
CblleCTBEeHUTe YacTu Ha auceptaumoHHms Tpyd. Wect ot nybnukauyuute ca
nHaekcupann B SCOPUS, a Tpu ca peueHsupaHu 1 npyueTn 3a neyaTt B cOOpHMLM Ha
KOHepeHumn, konto ce nHgekcupat B8 SCOPUS. EgHa oT ctatumTe e cCaMoCTOATENHA,
a gpyruTte ca B CbaBTOPCTBO. Beuukm ctatum ca Ha aHrmunckun esuk. 3abensisanu ca ase
LUMUTUPAHUA OT YYXXAU Y4EHU, KOETO rOBOPU 3a Hay4YeH UHTEPEC KbM TemaTa 1 Nony4eHuTe
pesynrtaTu.

6. MHeHMs, NnpenopbKU N 6enexku

OuncepTtaumorHHust Tpya e pobpe CTpykTypupaH, npoBedeHuTe wuacnenBaHust U
nonyyYeHnTe pesyntaTtn ca UNKCTpUpaHn ¢ MHOXECTBO urypu n Tabnuum.

Hamam cbLiecTBeHn KpUTUYHU 3abenexkn. Kato HegoctaTbum MoraT ga ce nocovar:
HeJocTaTbyHO AeTannHo onucaHve Ha anroputbma INnCh Q-learning 3a onpegensiHe Ha
onTuManeH esakyauWOHeH MaplpyT; nunca Ha obocHoBka 3a m3bopa Ha HEBPOHHWU
MpexXu Npu MoaenupaHeTo Ha NnaHoBeTe 3a eBakyauus B paMKUTE Ha TO3W anropuTtbm;
Kakto M nunca Ha [ocTaTb4yHO MHAOPMauuMsi OTHOCHO codpTyepHaTa peanu3aums Ha
paspaboTeHnTe npoToTUnU. B TekcTa Mma HSKOU CTUMUCTUYHM U €3UKOBU HETOYHOCTY.

Benykn n3bpoeHn 3abenexku B HUKaKbB Crydval He HamansaBaT CTOMHOCTTa Ha
Hay4YHuUs Tpya.
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7. 3aknioveHue

OucepTauMOHHUAT  Tpyd CbAbpXa HayYHW W MPUNIOXHM  pe3yntaTv, KouTo
npeacTaBnaBaT OpPUrMHaNeH NpUHOC B HaykaTa 1 OTroBapsAT Ha U3NCKBAHUATA Ha 3akoHa
3a pas3BuTUE Ha akagemu4Hua cbetas B Penybnuka Bbnrapus (3PACPE) u npasunHuka
3a npunaraHeTo My, KakTo U U3nckBaHusaTa, onpeaeneHu B NpaBunHuka 3a ycnosusTa u
pena 3a npuaobusaHe Ha Hay4Hu cTeneHu B TexHUYeckn yHueepcuteT — Codus.

MNpeacraBeHVAT aOMCepTauMoHeH TpyAd nokasBa, 4Ye [oKTopaHT Benbo Bacunes
nputexasa 3aab1604eHN TEOPETUYHMN 3HAHWSA U NPOdECUOHANHN YMEHUsI B 06nacTTa Ha
N3KYCTBEHUSA WHTENEeKT, KaTo [AEeMOHCTpupa KavyecTBa M YMEHUS 338 CaMOCTOATENHO
npoBexaaHe Ha Hay4YHW u3cneaBaHus.

Mopaan ropeusnoxeHoTto, yb6egeHO fgaBaM CBOATa MOJIOXUMEsIHA OUEHKa 3a
NPOBEAEHOTO M3creaBaHe W NnpeanaraMm Ha NoYnMTaeMoTO Hay4HO XYpu Aa Npucbau
obpasoBaTenHarta un Hay4Ha cTeneH ,JoKTop“ Ha uHX. Benbo EHes Bacunes B obnact Ha
BUclie obpasoBaHne 5. TexHuWyeckum Hayku, npodecnoHanHo HanpaeneHve 5.3
KomyHuKaLmMOHHa 1 KOMMIOTbPHA TeXHMKA, Hay4Ha crieumanHocT ,CUCTEMU C U3KYCTBEH
NHTENeKT".
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OPINION

on a doctoral thesis to acquire tho
academic degree PhD

Doctoral thesis author: Engineer Velyo Enev Vasilev

Doctoral thesis title: New Algorithms and Models for the Operation of Intelligent
Assistant Agents in Risky Environments

Member of the scientific jury: Prof. Stanka Ivanova Hadzhikoleva, PhD

1. Relevance of the problem developed in the thesis

In the dissertation, contemporary technologies and methods for knowledge
representation and modeling, decision-making algorithms, as well as the possibilities for
their application in the development of intelligent virtual agents (IVA) are examined.
Experiments have been conducted related to modeling the rational behavior of an agent
in an electrical substation, considered as a hazardous and dynamically changing
environment. The behavior of the agent in the event of critical situations such as natural
disasters and technological accidents is also investigated.

The topic is particularly relevant from a technological viewpoint, as it integrates virtual
reality, machine learning, and intelligent agents into a complex system with high research
potential. From an educational perspective, training in a virtual environment with VA
assistants offers an innovative and safe approach for preparing specialists working in
high-risk conditions, where real-world mistakes could have serious consequences.

2. Degree of familiarity with the problem's state and creative interpretation of
the literary material

The PhD student has studied numerous literary sources, as evidenced by the list of
references containing 230 titles. The first chapter provides an extensive review of the
scientific literature, including machine learning algorithms and technologies suitable for
modeling decision-making systems, and demonstrates a solid understanding of the
subject matter. | consider that the author is well acquainted with current research and
artificial intelligence algorithms in the field of the conducted study, as well as with the
possibilities for their application in modeling objects and processes in the energy sector.

3. Correspondence of the chosen research methodology and the set goal and
task of the thesis with the contributions achieved

The methodology employed includes the study and analysis of scientific literature, the
design and implementation of architecture, algorithms, and software components, the
conducting of experiments to validate the created models, and the statistical processing
of the obtained results. | believe that the chosen methodology fully corresponds to the
stated objective, the related tasks, and the achieved results.
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4. Scientific and/or applied contributions

The results presented by the PhD student have both scientific and applied significange
and can be regarded as an enrichment of the existing scientific field with new knowledge.
The more significant contributions are:

Scientific contributions:

e A generalized net model has been proposed for studying the effectiveness and
behavior of an IVA assistant operating in a hazardous environment.

Applied scientific contributions:

e A new architecture of a learning IVA has been presented, capable of changing
its priorities - either training or evacuating users depending on the level of risk.

e The behavior of IVA assistants in hazardous environments has been examined
with regard to adaptability and effectiveness.

e An approach has been proposed for achieving adaptive behavior of an
intelligent agent in a hazardous environment through the use of multiple plans
and two neural networks.

e An InCh Q-learning algorithm has been proposed for finding an optimal
evacuation route using data on fire intensity.

e An analysis has been carried out on the effectiveness of IVA behavior trained
with different algorithms - reinforcement learning and imitation learning.

5. Evaluation of the thesis publications

There are nine publications on the topic of the dissertation, presenting the essential
parts of the dissertation work. Six of the publications are indexed in SCOPUS, and three
are peer-reviewed and accepted for publication in conference proceedings that are also
indexed in SCOPUS. One of the articles is single-authored, while the others are
co-authored. All articles are written in English. Two citations by foreign researchers have
been noted, indicating scientific interest in the topic and the obtained results.

6. Opinions, recommendations and remarks

The dissertation is well structured, and the conducted research and obtained results
are illustrated with numerous figures and tables.

I have no significant critical remarks. As shortcomings, the following can be noted: an
insufficiently detailed description of the InCh Q-learning algorithm for determining the
optimal evacuation route; a lack of justification for the choice of neural networks in
modeling the evacuation plans within this algorithm; as well as a lack of sufficient
information regarding the software implementation of the developed prototypes. There are
also some stylistic and linguistic inaccuracies in the text.

All of the above remarks in no way diminish the value of the scientific work.

7. Conclusion

The dissertation contains scientific and applied results that represent an original
contribution to science and meet the requirements of the Law on the Development of
Academic Staff in the Republic of Bulgaria (LDASRB) and its implementin regulations,
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as well as the requirements set forth in the Regulations on the Conditions and Procedure
for the Acquisition of Scientific Degrees at the Technical University of Sofia.

The presented dissertation demonstrates that PhD candidate Velio Vasilev possesses
in-depth theoretical knowledge and professional skills in the field of artificial intelligence,
showing qualities and abilities for conducting independent scientific research.

For the reasons stated above, | confidently give my positive assessment of the
conducted research and recommend that the esteemed academic jury award the
educational and scientific degree of PhD to Eng. Velio Enev Vasilev in the field of higher
education 5. Technical Sciences, professional field 5.3 Communication and Computer
Engineering, scientific specialty “Artificial Intelligence Systems”.

2 September 2025 MEMBER OF THE JURY
Prof. Stanka Hadz

jkoleval PHD
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