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Bupxy AMCOPTaUL40VIOH TPYA oa npL4A06moaH0 HO
06pa30BaTef1HaM Hay-IHa cTeneH „AOKTOP"

ABTOP Ha AVICePTaUVIOHHVIR Tpya: VIHh<. Benbo EHeB Bacv1neB

TeMa Ha AVICePTaUVIOHHhR Tpya: HOBVI anropb,lTMY1 Momenta aa pa60Ta H

VIHTenmreHTHV1 areHTV1-aCVICTeHTV1 B PVICKOBa cpeaa
MneH Ha HayMHOT0 xypn•. npo$. A-p CTaHKa VIBaHOBa XaA>Kb4KOneBa

AéHUqeckU

1. AKTyanHOCT Ha pa3pa60TBaHL4R B AVICePTaUVIOHHVIR TPYA np06neM

ngr,eopquqnehTWiÅ TPYA ce v•13cneaaaT CbBpeMeHHV1 TexHonorv11,1 VI MeTOAV1 3a
npeacTaBfiHe VI M0AennpaHe Ha 3HaHVIR, anropYITMY1 3a B3eMaHe Ha peweHVIA, KaKTO VI

Bb3MO>KHOCTVITe 3a TAXHOTO npmnaraHe npL.4 Cb3AaaaHe Ha VII-iTerlV1reHTHV1

areHTY1 (MBA). npoBeaeHL,1 ca CBbP3aHVl c M0AeruapaHe Ha pauL,10HanH0
noaeaeHL,1e Ha areHT B eneKTpnqecKa rlOACTaH14V19, pa3rne»qaHa KaTO pv1CKOBa

AL,1HaMVIHH0 nPOMeHfil-qa ce cpeaa. 1/13cneABaH0 e n0BeaeHV1eTO Ha areHTa npv•l

Bb3HVIKgaHe Ha KPVITVIHHVI CVITya14VIL,1 KaTO npnp0AHY1 6eACTBV1fi VI TeXHonorVIHHV1 aeapnn.
TeMaTa e oc06eH0 aKTyaf1Ha OT TexHonor1,1HHa rneAHa TOHKa, Tbil KaTO L,1HTerpnpa

BL,1pTyaJIHa peanHocT, MaUJVIHHO 06yqeHL,1e VI VIHTennreHTHV1 areHTv1 B eAHa KOMnneKCHa
CVICTeMa c BVICOK M3cneA0BaTencKb,1 noTeHuuan. OT 06pa30BaTerlHa nepcneKTYlBa,
06yqeHb,1eT0 BbB BV1pTyaJIHa cpeaa C MBA-acncTeHTL,1 npeanara VIHOBaTVlBeH VI

6e30naceH noaxoa 3a noarOTOBKa Ha cneunanmcTM, pa60TeLL4L,1 B PMCKOBVI ycJ10BL,19,

KbAeTO peanHL,1Te rpeUJKV1 MoraT aa VIMaT cepv103Hv1 nocneAVIUV1.

2. CTeneH Ha n03HaBaHe CbCTORHneTO Ha np06neMa h TBopqecKa
"HTepnpeTa1-u,1R Ha JihTepaTypHb.151 MaTepnan

AOKTOPaHTbT e npoyqnn MHOXeCTBO nvlTepaTypHl,1 M3TOHHVlL4Vl, KOeTO e BVIAHO OT
cnVICbKa c v13nor13BaHaTanv1TepaTypa c 230 3arnaBL,1R. flbpaa rnaBa CbAbP>Ka 06UJMPeH
0630P Ha HaygHara nv1TepaTypa, BKJI. 3a Maid-IVIHHO 06yqeHL,qe VI TexHonorMM,
nOAXOAfiLUV1 3a M0AenvtpaHe Ha CVICTeMV4 3a B3erv1aHe Ha pet-UeHV1fi VI noKa3Ba pa36npaHe
Ha MaTePV19Ta. CHI,1Tann, qe aBTOPbT e A06pe 3an03HaT C aKTyanH1,1Te V13cneABaHV19 VI

anropv1TMv1 Ha V13KYCTBeHVIR VIHTeneKT B 06nacTTa Ha npoBexaaHOT0 V13CneABaHe VI

Bb3MO>KHOCTVITe 3a TAXHOTO npmnoxeyque 3a Mogennpayqe Ha 06eKTV1 VI npoqecvl B

06nacTTa Ha eHepreTMKaTa.

3. CbOTBeTCTBhe Ha M36paHaTa MeTOAMKa Ha L,13cneABaHe VI nocTaBeHaTa gen
3aaæ-1M Ha AMCePTaUVIOHHV151 TPYA c nocTffHaTVITe npMHocM

1/13non3BaHaTa MeTOAVIKa BKflFOHBa npoYHBayqe VI al-lar1V13 Ha HayqHaTa JihTepaTypa,
npoeKTl,qpaHe VI YIMnneMeHTv1paHe I-la apxMTeKTypa, VI co$TyepHL4
KOMnOHeHTV1, npoBexaayqe Ha eKcnepMMeHTb,1 3a anp06mpaHe Ha Cb3AaaeHMTe Moaenv,l
CTaTVICTmqeCKa 06pa60TKa Ha nonyqeHMTe pe3yr1TaTb•1. CMVITatv1, ge L,136paHaTa MeTOAVIKa
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Hanbr1HO CbOTBeTCTBa Ha nocTaaeHaTa uen, CBbP3aHVITe C Y-lefl 3aaaHL,1 VI nocTffHaTb,1Te

pe3Yf1TaTL,1.

4. Hay.'HHb,1 Hayt4Ho-npnn0>KHY1 nphHoch

npeacTaBeHv1Te OT AOKTOPaHTa pe3YJITaTL,1 VIMaT HayqeH 1-1 HayHHo-npmnoxeH
xapaKTep VI MoraT aa ce onpeaeJIRT KaTO 060raTflBaHe Ha CbLUeCTBYBal-UaTa Hayqyqa
06nacT C HOBVI 3HaHVIR. no-Cbl-qeCTBeHL,1 ca:

HaygHL1 npuHocu:
• npeanoxeH e 0606U4eHO-MPe>KOBMOAen 3a v,13cneABaHeHa e$eKTVIBHOCTTa VI

n0BeaeHV1eTO Ha VIBA-acL,1cTeHT aa pa60Ta B pv1CKOBa cpeaa.
HaygH0-npun0>KHu npuHocu:

npeacTaBeHa e HOBa apxMTeaypa Ha 06yqaBau-1 ce VIBA, KOVITO MOXe aa
— Aa 06yqaBa eBaKynpa noTpe6L,1TeJIY1 Bcrv1eH9 CVI

3aBVICVlMOCT OT PL,1CKa.

1/13cneABaH0 e noBeaeHmeT0 Ha B PL,1CKOBa cpeaa no
OTHoweHV1e Ha aaanTVIBHOCT VI e$eKTVIBHOCT.
npeanoxeH e noAXOA 3a nocu.1raHe Ha aaar1Tv1BH0 noBeaeHL,1e Ha
VIHTenmreHTeH areHT B PL,1CKOBa cpeaa qpe3 L,13non3BaHe Ha MHO>KeCTBO

nnaH0Be VI ABe HeBPOHHL,1 Mpexm.
npeanoxeH e anropv,1TbM InCh Q-learning 3a HaxnnpaHe Ha onTVIManeH (1bT 3a
eBaKyaUVlfl ype3 b,13r10J13BaHe Ha aaHHV1 3a VIHTeH3VlBHOCTTa Ha noxapa.
HanpaBeH e aHaJIY13 Ha Ha noBeaeHmeTO Ha VIBA, 06yqeHVl C
pa3f1YIHHL,1 anrOPVlTMV1 - CbC cT"1MynnpaHe VI C VIMVlTa14L•1R.

5. npeueHKa Ha ny6J7hKa14hhTe no AhcePTaUhOHHhRTPYA

no TeMara Ha A1,1cePTa14VIRTa VIMa AeBeT ny6Ju,1KaL4W1, KOMTO npeacraBRT
Cb1.UeCTBeHVITe qaCTV1 Ha AVICePTaUVIOHHV151 TPYA. UJecT OT ny6nv1Ka14MYITe ca
VIHAeKCV1paHL,1 B SCOPUS, a TPH ca peueH3L,1paHY1 M npmeTL,1 3a neqaT B C60PHV114L,1 Ha
KOH$epeH14VIV1, KOVITO ce VIHAeKCVIPaT B SCOPUS. EAHa OT CTaTVIVITe e caMOCTORTenHa,
a ApyrL,1Te ca B CbaBTOPCTBO. BCVIHKVI CTaTVIV1 ca Ha aHrJIVIVICKV1 e3VIK. 3a6eJIR3aHV1 ca ABe
141,1TV1paHVIR OT HY>KAVI yqeHL,1, KoeTO roBopL,1 3a HayqeH vlHTepec KbM TeMaTa VI nonyqeHL,1Te
pe3Yf1TaTL'1.

6. MHeHM9, npenop%Kh 6eneXKh

AVICePTaUVlOHHV1fiTPYA e A06pe cTpyKTypmpaH, npoBeaeH1,1Te 1,13cneABaHVlfi VI

nonyqeHvlTe ca VIJI}0CTpmpaHV1 C MHO>KeCTBO @nrypkl VI Ta6JIVIUV1.
HRMarv1 CbU4eCTBeHV1 KPVITVIHHM 3a6ene>KKM. KaT0 HeAOCTaTbUV1 MoraT aa ce nocoqaT:

HeAOCTaTbHHO aeTaLi11H0 onncayqme Ha anropMTbMa InCh Q-learning 3a onpeaenm-ie Ha
onTYIManeH eBaKya14L•10HeH MaPUJPYT; nmnca Ha 060CHOBKa 3a M360pa I-la HeBPOHHV1
Mpe>KV1 npL•1 MOAennpaHeT0 Ha nnaH0BeTe 3a eBaKyaUV1fi B parviKL4Te Ha T03V1 anrophTbM;
KaKTO rwlnca Ha AOCTaTbHHO L.4H$opxna14VlA OTHOCHO c04)TyepHaTa Ha
pa3pa60TeHL,1Te npoT0TY111M. B TeKCTa VIMa HRKOVI CTVIJIVICTVIHHL,I VI e3VIKOBV1 HeTOHHOCTV1.

BCVIHKVI 1,136poeHV1 3a6ene>KKb4 B HVIKaKbB cnyqalh He Harv1af1RBaT CTOVIHOCTTa Ha
Hay-IHL,IA TPYA.
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7. 3aKn•oqeue

AVICePTaUVIOHHV1fiTTPYA CbAbP>Ka HayHHV1 VI npff10>KHvl peaynTaTv1, KOVITO

npeacTaBJIRBaT opnrVIHaneH npL,1HOC B HayKaTa 1/1 0Tr0BaP9T Ha V13VICKBaHV19Ta Ha 3aKOHa
3a pa3B'.1Tne Ha aKaaeMVIHHV1fl CbCTaB B Peny6r1L,1Ka 6bnrapL.4R (3PACP6) npaBVIJ7HVlKa
3a npmnaraHeT0 MY, KaKTO VI V13VICKBaHL,1RTa, onpeaenel-u•l B npaBL,1JIHVIKa aa ycJ10Bv1RTa VI

pega aa npL,1A06L'1BaHe Ha HayHHV1 cTeneHb1 B TexHmqeCKVl YHVIBePCVITeT — CO#VIR.
npeacTaBeHY1fiT AVICePTaUVIOHeH TPYA noKa3Ba, qe AOKTOPaHT Benbo Bacv1neB

npvlTexaBa 3aAbn60qeHV1 TeopeTb1HHV1 31--I+U•IR VI YMeHV19 B 06nacTTa Ha
1,13KYCTBeHV1fi VIHTeneKT, KaTO aeMOHCTpnpa KaqecTBa VI YMeHV19 3a caMOCTORTenH0
npoBe>KAaHe Ha Hay-IHVI 1-43cneABaH1,1R.

nopaAV1 y6eaeH0 Aaaarvl CBOATa nonoxurnenHa ogeHKa 3a
npoBeaeHOT0 1,13cneABaHe VI npeanararvl Ha no-MTaeM0T0 Hay-IH0 aa nPVICbAV1
06pa30BaTeJIHaTa HaygHa creneH „AOKTOP"Ha VIH>K. Benso EHea BacmneB B 06nacT Ha
BVICUJe 06pa30BaHl/le 5. TeXHVIHeCKV1 HayKVl, npocbecY10Har1H0 HanpaBneH"1e 5.3
KOMYHVlKaUVIOHHaVI KOMrUOTbPHa TeXHVIKa, HayHHa cneunanHocT „CVICTeMVl C V13KYCTBeH
VIHTeneKT".

2.09.2025 r. qnEH HA HAYMHOTO >KYPVI
npocb. A-p Cra

ynu8encume,n
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OPINION

on a doctoral thesis to acquiro 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 IVA
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. I 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. I 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 significance
and can be regarded as an enrichment of the existing scientific field with new knowledge.
The more significant contributions are:

Scientific contributions:
• 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:

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

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