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CTAHOBVIU(E
Q, OAKVATET „

(9,119 ys;vqplHa nmcePTaUVIOHHHS1TPYÅ •ga npHA0öHBaHe Ha oöpa30BaTeJIHaH Haytma ce

no 11P0(beCHOHaJIH0 HampaBJ1eHHe 5.3. „KOMYHVIKaUHOHHaH KOM1110Tbl)Ha Tex

Hay IHa cnenmaJIHOCT: „CHCTeMH C H3KYC"1'BeH HEITeneKT"

arewrn-acncrreHTH B 1)WiCKOBa cpena
LIneH Ha Hayt1H0T0 )KYPH: npod). A-p HH')K. PYIMeH

1.

FIP06neMbT ega MOJteJlHPtUle H3eneÅBt1He ua HOBH anrOP1dTMV1 H MOJteJIH ga [10BeneHHe Ha

HH'renureHTHH 06yqaBt1LLUl ce areHTH-aCHCTeHTH, KOHTO na pa60T51T B PVlCKOBa cpena
CbBMeCTHO c xopaTa e V13KJ110CIHTeJlHO al<TyaJleH. KaT0 PHCKOBa cpena ce pagrne)l€na eneKTpuqeC1€a
noxtcTaHIAH51. 3a MOAeJIHpaEleTO Ha PtiUHOHaJIHO 110BeneElkle Ida HEITenmreHTEIHTe areHTH-aCHCTeHTH ca
V13r10J13BaHH IMeTOAH ga Niti111HHHO 06yqeHHe, IMeTOAV1 ga ripencTaB}1He H MoneJIHpt1He Ela 3HaHHS1 H

anrOPHTMH 3a B3eN1aHe Ha pemeHHS1 B pa3JIHLIHH cueHa1)HH 1€aT0 110BeneHHe eBaKya11H51,

cnacvrreJIHH omepauvm WIH 06yqeHHe Ha CIRUHWIHCTVI pyrrvmeld 06XOÅ H „upyrvl. Te ca aKrryaJIHH,

C'bBpeMeHHV1 H C roJ151M0 npaKTHqec1<0 HPHJIO>1€e11He. 1/13HOJ13B,QHH ea CFbBpeMeHHH -re,XH01101'1dH Karro

BHPTYUIHEI peaJIHOCT, 3D MoneJTHpaHe H npyrm.
OLIeH}1BaM nonomrreJIHO H'3CJ1eABaHHSITa B AHcepmaLLHSITa. [IPHJIO)1CHaTa qacT e BVIÅHa.

FIOJ1yyeHHTe pe3YJITaTH naBarr rlOJIO)KVITeJ1eH aTecTaT ga Ha 1<t1HÅHAaTa.

CereneH I-la 1103HaBane CbCTOSIHnerro Ida H TBopqec1€•a nwrepnpeTa1V1f12.

na .rnrrepaTY1)H11f1 Marrepnajl.
AOKTOPaHTbT e 3aAbJ160qeH JIHTepamypeH 0630P [10 TeMaTa Ela nucep•rauwrra.

CllHCT)KbT Ha V13r10J13BaHaTa JIHTepaTypa BKJ110LIBa (230) JIHTepaTYPHH H3TOCIHHUH, KaTO (179) ca Ha

naTHHHLta H (1 6P01i) Ha KHPHJ1uua, a OCTaHaJIHTe (50) 61)051 ca HEITepHerr anpecu. HarlpaBeHa e

Ha aj1EOPHTMHTe 3a MaUIVIHHO 06yqeHHe, KOHTO ce H3F10J1'3BaT ga pemaBaHe Ha
np06J1eMH Bb3HViKBaUIH pa60Ta B PHCKOBa cpena Kamo: eBa1cya1AH51 OT omacHa cpexxa•,
npeA0TBpaT}1BaHe Ha 110BpeAH B eneKTpuqecK0T0 0601)YABt1He•, uporH03vtpaHe H ElpeA0TBpaT}lBaHe Ha

noncapH•, OTKPHBt1He Ha LPOBOJLVIMH MaTepuaJIH. ElanpaBeE1 e ablaJIH3 H cpaBueHme Ha VBIIOJBB{IHH

MOAeJIH Ha CHMYJ1t1TOPH BBB BHPTyt1JIHaTt1 epena H TSIXHOTO llPHJ10)1€eHHe 06yqeHHe Ha

cneumaJIHCTH VI cTyneEITH eneKTpvjqecl€a VI 6e30LlaeHocT, ga Ha
TexHmqecKHTe YMeHHS1, ga H3BbPL11Bt1He Ida peMOHTHH nefiHOCTH H npyru. ElanpaBeHHTe OT „LIOKTopaE1era
aHUIH3H norca3BaT, qe KOM6HHHPaHeTOHa peaJIHCTHUIHHS1 [10Tt111SILIL 110TeHLLHt1J1 Ha BHIM'yaJIHaTa

peaJIHOCT H aHaJIVITHLIHViT.'Bb3MO)KHOCTV1 Ha MalUHHHOTO 06yqeHue BOAH no cygnaBaHeT0 Ha CHJIHO

aHrmwpa11_1H, cTporo VIHAHBHÅYWIHH, anallTHBHH, Ham.JIHO GegonacHH H

peaJIH3HpaHH TpeHa)KOPHH CHCTeMH, KOeTO e GegenopH0 alCTyaJIHO H B&KHO 3a npaKTHKarra. B
3aKJ110qeHue IMO)1€e na ce Kance, qe AORTOPUWbT 3aÅbJ160qeH0 1103HaBa CBCTOSIHHerro Ha

JIHTeparrypHMTe naHHH 110 TeMaTa Ha AVICeperaUHOHHHSl rrpyn.

3. CBOTBeTCTBne Ha H'36panaTa MerrOAH1€•a I-la 1,1'3CJ1eABane nocT',1BeHaera ue,rl H

'3%1A'dL111 1-la AncepTa11H0H11Hf1 TPY'A C nocrrnrw,rrwre

I-lema Ha Hayt1HHTe H3CJ1eÅBaHHS1 B AVICePTaUHOHHHS1 e na ce MonenmpaT, peaJIH3HpaT
VI'3CJ1eÅBaT HOBH amopHTMH H MOAeJIH 3a VIOBeneHue Ha HEITeJIHreHTHH BHPTYUIHH 06yqaBaL11H ce
areHTH-aCVICTeHTH B PHCKOBa epena. 3a nocermraHeT0 Ela nen e npeAJ10)1ceH peaymcrruqeH 3D

IIPOTOTHII Ha eneKTpmqeeKa IIOÅCT{IHUHSI C V13flOJ13BaHeTO Ha rreXHOJ101*HSlTa BHPTyaJIHt1 peaJIHocrr.

Monenmpa ce H ce V13CJleABa 11013eneHHe Ha VIHTenmreHTeH BHPTyaJ1eH areHT-aCMCTeHT B PHCKOBa
cpena, KOMTO npwre)1caBa '3HaHHS1 ga pa3BHTV1eTO Ha CHTyaUM}1Ta, npocTpaHcTBeEIH '3HaHHS1, exmaTH51,



11puopvrreTH H Bb3MOKHOCTH 3a CM%Ha Ha npnopwrenrre, '3a COUVIZUIHZI BJIZICT, YMeHV151 3a

COUHUIHO 06111YBaHeH peaJIHCTHLIHOCT. V13cneABa ce eqjeKTHBHOCT'ra Ha pa3JIHLIHH anropHTMH 3a
06yveH1de CT,C cT1dMY111,rpagc R pmcrcona cpeaa. ca noilQ UJII'OPHTMH e

uen aa ce HOBHLIIH TAXHama echeKTMBHOCTB PHCKOBa cpeaa. IlpeanoxeHH ca HOBH anrOPHTMH H

MOAeJIH 3a 06yqeHHe H noa061)HBaHe Ha 110BeneH1ßT0 Ha ldHTeJ1nreHTHHTe areHTH-aCHCTeHTH B

PHCKOBa cpeaa. IIpeAJ107€eH e 0606111eH NIPOKOB MOA Jl 3a V13cneABaHe H aHaJIH3 Ha r10BeneHIRT0Ha
HHTenøreHTeH BHPTyaneH areHT-aCHCTeHT B PHCKOBa pena. 1/136paHama MeTOAHKa Ha V13cneABaHe
pa3pa60TKa I-lallbJIHO CbOTBeTCTBaT Ha 110CTaBeHaTa u n, (bopyrynnpaHHTe ganat1M 3a nocTHraHeT0
Ha nocTH1'HaTHTe ITPHHOCH.

4. Hayt1HH H/HJIH n Hli0CH lla AMcePTa11HOHHHf1 TPYA
Pa3pa60TBaHaTa rreMaTHKa HMa Hayt-1H0-npH oxeH xapaKTep. OlleHflBaM TIOJIO>KHTeJIHO

pe3YJITaTHTe OT H3cJ1eJIBaHvywra Ha AOKTOPaHTa. Ilpue aM npvmocvne Tayca ICaKTO ca (bopMYJ1vrpaHH B

AHcePTa11HOHHVIA H rn OlleHABaM Karro AOCTaTbHH . OT aucepmauusrra ce BH'7KAa, He pe3YJITaTHTe
ca OCHOBHO JIHHHO aeno Ha AOKTopaHTa.

5. Ilpeuem«a I-la ny6JIHRaunrrre no Alice -raun0H11nn erpyn
CLIVITaM, qe JIMCIHOTO yqacmue Ha AORTOPaEIT B npHHocwre Ela AldcepTaumwra e Ham,JIHO

AOCTaT'bLIHO. ElpeacTaBeHMTe npHHocH ca ny6JIMKYB HH B neBeT (9) uy6JIHKaUHH. Te 06XBaLUt1T

THX ca ped)epupaHH B NIOKÅYHaPOAHarra 6a'3a aaHHH „Scopus", eÅHa (l) BBB "WOS". TPH (3) OT
ny6JIHKaUHHTC, KOHTO ca OT 2025r. mpeÅCTOH A 61,aarr ny6JIVIKYBaHVi H HHneKcmpraHH B

MOKAYHap0AHama 6a'3a naHHH „Scopus". EJAHa OT my JIHKauuvrre e caMOCTomeJIHa, a B (2) OT

ocrraHaJIHTe AORTOPaHVbT e Ha M%CTO. EÅHa OT ny6JIHKaUHHTe HMa ABe ILHTmpaHH51 B 6a'3aTa
Ha „Scopus". CtlHTaM, qe 6P051T, 06eMbT H K qeCTBOTO Ha npeacTaBeHHTe ny6JTHKaUHH 110

TeMaTa Ha AHceprra1AHOHHV151 YA0BJ1eTBop}1Ba HallbJTHO H'3HCKBaHHflTa I-la 3PACPb 3a

npHCb>KXdHe Ha OHC „A0KT0P". AORTOPaHTbT110Kpm a H HaABHtuaBa MHHVIMUIHHTC H'3HCKBaHHS1 3a
npHÅ06HBaHe Ha OHC „Å0KTop" cnopea ElpaBHJIHH a '3a YCJIOBH%Ta H peÅa '3a 11PVIA06HB{1HeHa
Hayt1HH CTer1eHH B

6. MlleHHf1, npe1101YbRH n 6eJ1e>KKH.

110JIOXHTeJIHO npeÅcTaBeHHH MH ucep•ra1U10HeE1 •rpya. 1--1HMaM 3a6eneKKH no
OTHomeHne Ha 3MIBeHHTe IIPHHOCH. 1-151KOH -rexHuqe KH 3a6eJIOKKH H CTHJIOBH HCTOHHOCTH CBM
CiloneJIHJ1 C AORTOPaHTa. CLIHT{IM, qe ÅOKTopaVITbT B Jlb0 EHCB BacuneB 110Ka3Ba Bb3MOXHOCTH H

OllHT 3a caMOCT051TeJIHO Ha H'3CJIC'ÅBaHH51 B 06nacvra Ha Cb'3aaBaE1eTO Ha HOBH amopHTNIH
VI MOAeJIH 3a 110BeÅeHHe Ha HHTCJIHI*C'HTHH areHTH- CHCTeHTH '3a pa60Ta B PHCKOBa cpena, 3a
06yqeHHemro HM C HOMOLUTa Ha anrOPHTMH 3a ManlidHHO öyqeymeH peaJIHCTVILIHaTa HM BH3yaJIH3aUHSi
C H'3110J1'3BaHeTO Ha 3D MoneJIHpaHe H BHperyaJIHa peaJTHocT.

7. 3aKJ110'1enne
110J10ncn-reJ1110 HanpaBCHHTC Hayt1HH, H LIPHJIO>KHH VIPHHOCH Ha

AHcePTaUHOHHH51 Ha Mar. VIH>K. BeJ1b0 EHCB BacmeB. CtlHTaM, qe H'3HCKBaHVlflTa Ha 3PACPB H

IlpeunaraM Ha Hayt1H0T0 xypH na TIPHCbAH Ha Mar. HHX. Bej1b0 EHeB BacMJ1eB
06pa30BaTeJIHt1Ta H Haywra cereueH „A0RTop" no HanpaBJ1eHHe 5.3.
„KOMYHHKaUHOHHa H KOM1110TbPHa ereXHHKa" H cneunaJIHOCT: „CHCTeMH C H'3KYCTBeH HHTeneKT".

Am: 28. 07. 2025r. WIEH HA )KYPVITO:

(npod). A-p HH>K. P
Au epcu

(i)AK.V.iiTLT
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OPINION
of the dissertation work ror the acquisition or the educational and scientific degree "Doctor"

in the professional field 5.3. "Communication and Computer Technology",
Scientific specialty: "Systems with Artificial Intelligence"
Author of the dissertation: M.Eng. Velyo Enev Vassilev

Topic of the dissertation: New algorithms and models for the work of intelligent agents-
assistants in a risky environment

Member of the scientific jury: Prof. Eng. Rumen Trifonov, PhD, TU-Sofia

Relevance of the problem developed in the dissertation.1.

The problem of modeling and researching new algorithms and models for the behavior of

intelligent virtual learning assistant agents that can operate in a risky environnoenl alongside people is

extremely relevant. An electrical substation is considered a dangerous environment. Machine learning
methods, methods for representing and modeling knowledge, and algorithms for decision-making in
various scenarios, such as evacuation behavior, rescue operations, or training specialists during routine
patrols, and others have been used to model the rational behavior of intelligent assistant agents. They
are relevant, modern, and lave great practical application. Modern technologies such as virtual reality,
3D modeling, and others have been used.

I positively evaluate the research in the dissertation. The applied part is prominent. The results
obtained provide a positive certificate for the candidate's qualifications.

Degree of knowledge of the state of the problem and creative interpretation of the2.
literary material.

The doctoral student has conducted an in-depth literature review on the topic ofthe dissertation.
The list of literature used includes (230) literary sources, ofwhich (179) are in Latin and (l) in Cyrillic,
and the remaining (50) are Internet addresses. A classification ofmachine learning algorithms has been
made, which are used to solve problems arising when working in a risky environment, such as:
evacuation from a hazardous environment; prevention of damage to electrical equipment; prediction
and prevention of fires; detection of conductive materials. An analysis and comparison of the used
simulator models in the virtual environment and their application for training specialists and students
in electrical and fire safety, for improving technical skills, for performing repair activities, etc., has

been made. The analyses made by the doctoral student shovv Ihat conobining the realistic immersive

potential of Virtual Realit and the analytical capabilities of noachine learning leads 10 the creation of

highly engaging, strictly individual, adaptive, conoplelely safe, and profQssionally implemented
simulator systems, which are undoubtedly relevant and important practice. In conclusion, it can be

said that the doctoral student has a thorough knowledge of the state of the literature on the topic of the
dissertation.

Compliance of the chosen research methodology and the set goal and objectives of3.
the dissertation with the contributions achieved.

The aim of the research in the dissertation is to model, implement, and study new algorithms
and models for the behavior of intelligent virtual learning agent-assistants in a risk environment. To
achieve this goal, a realistic 3D prototype of an electrical substation using virtual reality technology is
proposed. The behavior of an intelligent virtual agent-assistant in a risk environment is modeled and
studied, which has knowledge of the development of the situation, spatial knowledge, empathy,
priorities and opportunities for changing priorities, a strategy social power, social communication
skills, and realism. The effectiveness of various algorithms training with stimulation in a risk
environment is studied. Existing algorithms are modified to increase their effectiveness In a risk
environment. New algorit' ms and models for training and improving the behavior of intelligent agent-



assistants in a risk environment are proposed. A generalized network model for the study and analysis
of the behavior of an intelligent virtual agent-assistant in a risk environment is proposed. The chosen
research and development methodology fully eorregpondg to the get goal, tho formulated tagkg for itg

achievement, and the contributions achieved.

4. Scientific and/or scientific-applied contributions of the dissertation work
The topic being developed is of a scientific-applied nature. I positively assess the results of the

doctoral student's research. I accept the contributions as formulated in the dissertation and assess them
as sufficient. The dissertation shows that the results are primarily the personal work of the doctoral
student.

5. Assessment of dissertation publications
I believe that the personal participation of the doctoral student in the contributions of the

dissertation is completely sufficient. The presented contributions have been published in nine (9)

publications. They cover the period from 2022 to 2025 and are published in issues of international
scientific conferences. Six (6) of them are referenced in the international database "Scopus one (l)
in "WOS". Three (3) of the publications, which are from 2025, are yet to be published and indexed in

the international database "Scopus". One of the publications is with a single author, doctoral student
Velyo Vasilev, and in two 2 of the others, the doctoral student is in first place. One of the publications
has two citations in the Scopus database. I believe that the number, volume, and quality ofthe presented
publications on the topic of the dissertation work fully satisfy the requirements of the Law on the
Development ofAcademic Staff in the Republic ofBulgaria for awarding the educational and scientific
degree "Doctor". The doctoral student meets and exceeds the minimum requirements for acquiring the
ESD "Doctor" according to the Regulations on the conditions and procedure for acquiring scientific
degrees at TU-Sofia.

6. Opinions, recommendations, and notes.
I positively evaluate my presented dissertation work. I have no comments regarding the stated

contributions. I have shared some technical remarks and stylistic inaccuracies with the doctoral
student. I believe that the doctoral student Velyo Enev Vassilev shows opportunities and experience
for independently conducting research in the field of creating new algorithms and models for the
behavior of intelligent assistant agents for work in a risky environment, for their training using machine
learning algorithms, and their realistic visualization using 3D modeling and virtual reality.

7. Conclusion
I positively assess the scientific, scientific-applied, and applied contributions made by the

dissertation work of M. Eng. Velyo Enev Vassilev. I believe that the requirements of the ZRASRB
and PPZRASRB, as well as the internal regulations of the TU - Sofia have been met.

I propose to the Scientific Jury to award M. Eng. Velyo Enev Vassilev thc educational and
scientific degree "Doctor" in the professional field - 5.3. "Communication and Computer Technology"
and specialty: "Systems with Artificial Intelligence.

Date: 28. 07. 2025. Scientific Jury Member: .

(Prof. Eng. Rumen Trifonov, PhD)
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