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1. AKTyanHOCT Ha pa3pa60TBaHVIA B AVICePTaL4h0HHhR TPYA np06neM B HaygH0 M Hayt4Honpnn0HH0
OTHOU.JeHhe. CTeneH HVIBa Ha aKTyanHOCTTa Ha np06nema h KOHKpeTHMTe 3aaaqn, pa3pa60reHh B

AhcePTaL4hRTa
B AVICePTaUV10HHhR TPYA ca 1,13cneABaHV1 anr0PMTMM VI Moaenh 3a noBeaeHL,1e Ha VIHTennreHTHV1

BVIPTyaJIHV1 areHTV1, KOVITO ce 06yqaBaT 3a aeiCTBV1e B Pl,1CKOBa cpeaa. TOBa e cv1JIH0 aKTyaneH np06neM,
KOVITO CbLUeCTBYBa B peavtqa npeAMeTH',1 06nacTh, ce c AVIHaMVIHHO V13MeHRLUa ce

cpeaa M He06XOAhMOCT OT 06yqeHne Ha areHTHTe qpe3 B3aMMoaeVICTBV1e cpeaaTa. OoptvtynnpaHMTe

gen VI 3aaaHY1 ca aKTyaJIHV1 VI Bam-IVI 3a pa3BVITV1eT0 Ha HayxaTa VI 06UgeCTBOTO.

2. CTeneH Ha n03HaBaHe CbCTORHneTO Ha np06neMa TBopqecKa hHTepnpeTa14MR Ha nmepaTypHMR
Matepnan

B AVICePTaL4MOHHhR TPYA ca 14k1TVlpaHV1 061140 230 flVITepaTYPHL,1 V13TOHHVILIV1, OT TRX 179 Ha

naTL,1Hnqa, 1 M3TOHHVIK Ha KVIPVIJIV114a 50 V13TOHHV114V1, KOVITO ca aapecv•l Ha ye6 CTPaHVIUV1. BOIHKM

V13TOt-lHVIL4V1 ca UVITnpaHV1 n0AXOARUAO B TeKCTa. roneMMRT 6poV1 nv1TepaTYF)Hh V13TOHHVIUV1 TRXHOTO

noaxoamuo 14VITMpaHe B TeKCTa Ha AVICePTalAVIOHHVIA TPYA CBMaeTeJICTBa 3a A06po n03HaBaHe Ha

np06neM. npeAf10h<eHVITe peweHhR, TRXHOTO pa3BYITY1e B paMKhTe Ha AVICePTaL4VIOHHVIR

TPYA noxa3BaT, He aBTOPbT ytvlee aa aHanL.43hpa KPMTVIMHO VI aa MHTepnpeThpa TBopqeCKV1 npoyqeHhfi
nv1TepaTypeHMaTepnan.

3. CbOTBeTCTBV1e Ha M36paHaTa MeTOAhKa Ha M3cneABaHe nocTaBeHaTa gen M 3aaa'4M Ha

AMCePTa14VIOHHVIR TPYA C nocTnrHaThTe nphHOCV1
OCBeH npoyqaaHeT0 Ha nv,1TepaTypHh V13TOMHV114V1 B AMCePTaL4VIOHHL4fi TPYA ca Y13n0J13BaHY1

cneAHMTe Hayt-1Hh MeTOAV1: npoeKTL,1paHe Ha apxv1TeKTypa Ha MI-iTeJ11,1reHTeH 06yqaBau-A ce areHT-aCVICTeHT
B PYICKOBa cpeaa, npoeKTl.apaHe VI pean1,-13a14L.'1fi Ha anrOPMTMVl 3a MaUJVIHHO 06yqeHL,1e Ha VIHTennreHTHV1

areHTV1-acncreHTh, npoeKTY1paHe peanL.43alAhR Ha M0AeTIL,1 Ha BYIpTyaTlHY1 VIHTennreHTHM areHTL4-

aCVICTeHTM, eKcnepnrv1eHTaf1HM V13cneABaHMR, CTaTVICTuqeCKV4 MeTOAV1 3a 06pa60TKa VI npeACTaBRHe Ha

aaHHV1. CHVITaM, ge M36paHhTe MeTOAl,1 ca n0AXOAflLUVl 3a nocu,1raHe Ha genTa VI 3aaaHl,1Te Ha

AVICePTa14k10HHV1fi TPYA.

4. HaygHh h/MJIV1 HayqHonphJ10h<Hh nphHocV1 Ha AVICePTaUhOHHVIR TPYA
B AVICePTa1AVIOHHVIR TPYA aBTOPbT aeKnapmpa cneAHMTe npv1Hocn•.
HayYHh nphHocM

o npeanoxeH e 0606LUeH0-MpeHOB MOAen 3a 1,13cneABayqe Ha e$eKTVIBHOCTTa n0BeaeHV1eT0 Ha

L.,1HTenmreHTeH areHT-aCVICTeHT 3a pa60Ta B pv1CKOBa cpeaa
npVIHocY1

o npeacTaBeHa e apxv1TeKTypa Ha 06yqaBaLIA ce hHTennreHTeH BL.qpwaneH areHT 3a pa60Ta B PVlCKOBa

cpeaa, 6a3k1paH Ha none3HOCT, KOVITO cnneHfl npk10pk1TeTMTe CVI c gen aa 06yqaBa noTpe6k1TeTlk1Te
npvt 6e30nacHocT VI aa rm eBaKynpa npvl Bb3HVIKBaHe Ha aBapMR



o

o

o

o

V13cneABaH0 e noBeaeHueT0 Ha VIHTenmreHTHV1 BklPTyaJIHh areHTH-aChCTeHTL,1 B PL,1CKOBa cpeaa
npeAJ10hCH e MOAV1(bVIL4V1paHanrOPVlTbM (HapeqeH OT aBTopa Intensity of Characteristic Q-learning

algorithm (InCh Q-learning)) 3a HaMv1paHe Ha onn,1ManeH rlbT 3a eBayaLAV•1R qpe3 M3"10J13BöHe H?

aaHHV1 3a VIHTeH3VIBHOCTTa Ha xapaKTePMCTMKVITeHa noxapa
npeAf10h<eH e noaxoa 3a nocTv1raHe Ha aaar1Tv1BH0 noBeaeH1,1e Ha VIHTenmreHTeH areHT B Pk1CKOBa

cpega qpe3 v13n0f13BaHe Ha MHOh<eCTBO nnaH0Be VI ABe HeBPOHHV1 MPOKVI, KOVITO noanoMaraT
M360pa Ha KOHKPeTeH nnaH

HanpaaeH e aHanv13 Ha e#KTVIBHOCTTa Ha nogeaeHV1eT0 Ha BVIPTyaJIHV1 areHTkl, 06yqeHM C

anropv1TMV,1 3a 06yqeHne cTMMynupayqe (SAC, PPO) VI anropv1TMk1 3a 06yqeHMe c VIMVITaL4L,1R (BC,

GAIL)

npVIJ10>KHM npk1HocL,1

o npeano»qey-lh ca npoT0Tnnv1 M 3D Moaenv•l Ha:

OTKPVITa pa3npeaeJ11.•1TeJIHa ypea6a
• 06yqaBau.4 ce BYIpTyaneH areHT-aCVICTeHT, KOiTO MOh<e aa 06yqaBa noTpe6L,1TeJIM B

PVICKOBa cpeaa; aa CMeHV1 npv10pv1TeTMTe cm npM Bb3HVIKBaHe Ha aBapvtn•, aa
nocneAOBaTeflHOCT OT aeVICTBVIRnpv•l peank13L.1paHeT0 Ha cnacL,1Tef1Ha onepaLIL,1R

• BmpTyaTlHa eneKTpnqecKa (IOACTaHL!VIR C AMHaMVIMHO Bb3HVIKBaLUV1 aBapv1Y1, OT

MeTeoponorMMHMTe YCJIOBVIR

npv1HocL,1 ca 060CHOBaHV1 n0AXOARLUO B AVICePTalAVIOHHV1fi TPYA C aHaJ1h3V1, pa3pa60TKL,1

eKcnephMeHT1,1. (10AKpenRM TaKa (boppnynnpaHv1Te nphH0O1.

5. npeqeHKa Ha ny6nYIKaL4hL4Te no AVICePTa14hOHHhR TPYA'. 6poi, xapaKTep Ha M3aaHVIRTa, B KOMO ca
0TneqaTaHh. OTpahCHMe B HayKaTa — M3non3BaHe VI LVITVIPaHe OT Apyrh aBToph, B apyrh na60paTophh,
CTpaHB•1 h np.

Pe3ynTaTMTe OT AVICePTaUV10HHl,1R TPYA ca npeacTaBeHM B 06140 aegeT ny6JIMKaL4MM, npeacTaBeHv1
Ha KOH4epeH14VIV1 B nepnoaa OT 2023 r. AO 2025 r. EAHa OT ny6J11,1Ka14HMTe e carv10CTORTef1Ha, OCTaHanMTe
ca B KoneKTVIB. Bcv1MKV1 V13aaHV1fi ca VIHAeKcnpaHV1 B Scopus. KEM MOMeHTa ca V13BeCTHV1 ABe LAVITV1paHV1fi Ha

eAHa OT ny6flVIGL!VIVlTe, KOVITO ca BVIAVIMVI B cncTerqara Scopus.
OqeHfiBarv1 ny6JIVIKa14V10HHaTa aeVIHOCT KaTO aKTVIBHa VI ycneLUHa.

6. MHeHVIR, npenopbKh h 6eneH<Kh
EAhH OT nphHOCVITe B AVICePTaUV10HHL,1fi TPYA e npeAT10hCH „06061.qeHo-MpeHOB MOAen 3a

M3cneABaHeT0 Ha e#KTMBHOCTTa VI noBeaeHmeT0 Ha hHTeJIV1reHTeH areHT-aCVICTeHT 3a pa60Ta B pv1CKOBa

cpeaaa. B 4-Ta rnaBa e npeacTaBeH MaTeMaTl,1qecKY1 anapaT 3a nocTPORBaHe Ha Moaena. 3a MeH e

VIHTepecH0 gann MOh<e aa me AOKa3atqa $opManH0 KOPeKTHOCTra Ha M0Aena, T.e. MOHe nn aa ce

HanpaBM tvtaTeMaTV1qeCKVl AOKa3aH V13BOA, He MOAeJ1bT Lue P13nbJIHRBa KOPeKTHO $YHKUVIVITe, 3a KOVITO e
npeAHa3HageH?

7. 3aK,moqeue
BneqaTneHL4RTa MYI OT npeacTaBeHv•1f1 AVICePTaL4VIOHeH TPYA VI aBTope$epaT ca OT11hHHk1.

noaxpenfiM npk-tcbh{AaHe Ha OHC „AOKTOP"Ha AOKTOPaHTa Benbo EHeB BacmeB.
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Opinion on a dissertation for the acquisition of an educational and scientific degree PhD

Author of the dissertation: Master Eng. Velyo Enev Vasilev

Topic of the dissertation: New algorithms and models for agent assistants operating in risky

environments

Member of the scientific jury: Assoc. Prof. PhD Eng. Ivaylo Plamenov Penev

1. Relevance of the problem addressed in the dissertation in terms of scientific and applied research.

Degree and levels of relevance of the problem and the specific tasks developed in the dissertation
In the dissertation, algorithms and models for the behaviour of intelligent virtual agents are

investigated, which are trained to act in risky environments. This is a highly relevant issue that exists in

various fields characterized by dynamically changing environments as well as the necessity for agents to

learn through interaction with their surroundings. The formulated goals and tasks are current and

important for the development of science and society.

2. Degree of familiarity with the state of the problem and creative interpretation of the literature

sources
In the dissertation, a total of 230 literary sources are cited, including 179 in Latin script, 1 source

in Cyrillic script, and 50 sources that are URL addresses. All sources are appropriately cited within the text.
The large number of literary sources and their appropriate citation in the dissertation text verifies good
understanding of the problem area. The proposed solutions and their development within the dissertation
demonstrate that the author can critically analyze and creatively interpret the studied literature.

3. Consistency between the chosen research methodology and the set objectives and tasks of the

dissertation, as well as the achieved contributions
The consistency between the chosen research methodology and the set objectives and tasks of

the dissertation, along with the achieved contributions, demonstrates a strong alignment between
theoretical foundations and practical applications. The selected methodology effectively supports the

pursuit of the stated goals, ensuring that the research process remains focused and efficient. Furthermore,
the successful execution of the tasks outlined in the dissertation leads to significant advancements in the

field, highlighting the value and impact of the conducted research.

4. Scientific and/or applied contributions of the dissertation
In the dissertation, the author declares the following contributions:

Scientific contributions

o A generalized network model is proposed for investigating the effectiveness and behaviour of an
intelligent agent assistant operating in a risky environment

Scientific-applied contributions

o

o

o

An architecture of a learning intelligent virtual agent for operation in a risky environment based
on utility is presented. This agent changes its priorities to train users in safety measures and
evacuate them in case of an emergency
The behaviour of intelligent virtual agent assistants in a risky environment is investigated

A modified algorithm (called by the author "Intensity of Characteristic Q-learning algorithm (InCh

Q-learning)") is proposed to find an optimal evacuation route using data on the intensity of fire
characteristics
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o

o

An approach is proposed to achieve adaptive behaviour of an intelligent agent in a risky
environment by using multiple plans and two neural networks that support the selection of a

specific plan

An analysis of the effectiveness of the behaviour of virtual agents trained with stimulus learning
algorithms (SAC, PPO) and imitation learning algorithms (BC, GAIL) is performed

Applied contributions

o Proposed prototypes and 3D models of:
Open distribution system
A learning virtual agent-assistant that can train users in a risky environment; change its

priorities in the event of an accident; perform a sequence of actions when implementing
a rescue operation
Virtual electrical substation with dynamically occurring failures caused by weather
conditions

All contributions are appropriately justified in the dissertation work with analyses, developments
and experiments. I support the contributions formulated in this way.

5. Assessment of publications on the dissertation work: number, nature of the editions in which they

are printed. Reflection in science — use and citation by other authors, in other laboratories, countries,
etc.

The results of the dissertation work are presented in a total of nine publications, presented at

conferences in the period from 2023 to 2025. One of the publications is independent, the rest are in a

team. All publications are indexed in Scopus. Currently, two citations of one of the publications are known,
which are visible in the Scopus system.

I assess the publication activity as active and successful.

6. Opinion, recommendations and notes
One of the contributions in the dissertation is a generalized network model for investigating the

effectiveness and behaviour of an intelligent agent assistant operating in a risky environment. Chapter 4
presents a mathematical apparatus for building the model. I am interested in whether the correctness of

the model can be formally proven, i.e. can a mathematically proven conclusion be made that the model
will correctly perform the functions for which it is intended?

7. Conclusion
My impressions of the presented dissertation and abstract are excellent. I support the awarding

of the PhD degree to the doctoral student Velyo Enev Vassilev.

03.09.2025 r.
Assoc. Prof. PhD l. Penev
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