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CTAHOBULUE

Ha JIMCEePTALMOHHMS TPY/ 3a IIPUA00MBaHE Ha 00pa3oBaTe/iHa U HAY'YHa CTCHEH <§,}1@R1hﬁu- ‘
no npodecroHaHo HanpasieHue 5.3. ,,KomyHuxauuonta u Kommorbpl;:%mé‘ :
Hay ina cneunanuoct: ,,CucTeMH ¢ U3KyCTBEH MHTEJIEKT
ABTOp Ha JucepTaudonHus Tpy: mar. nuzxk. Beabo Enes Bacuien
Tema Ha ucepraioHHust Tpyd: HoBu anropurmu n moje/in 3a pabora Ha HHTEJINTeHTHH
AreHTH-ACHCTEHTH B PHCKOBA cpe/a
UsieH Ha HAYyuHOTO XKypu: npod. a-p unxk. Pymen Tpudonosn

1. AKTYaJIHOCT Ha pa3padoTBAHUs B AHMCEPTALMOHHUS TPY/ 11PodJiem.

[TpoGriembT 3a MOACMpPaHE M W3CTEBAHE HA HOBH AJITOPUTMH W MOJEIIM 3a [OBEJCHHE Ha
MHTEJIMPEHTHH BUPTYalHKU 00yuaBallll e areHTH-aCHMCTeHTH, KOMTO Ja paboTsT B pUCKOBa cpeja
CBHBMECTHO C XOpara € M3KJIIOUMTEeNIHO akTyaieH. Karo puckoBa cpeja ce pasiienia ejlekTpryuecka
MOACTAHLIKS. 33 MOJICJIMPAHETO HA PALIHOHAIIHO [MOBE/ICHHE HA HHTEJIMICHTHUTE areHTH-aCUCTEHTH ca
M3I0JI3BaHH METOAM 3a MALIMHHO O0yueHHe, METOJIM 3a MPE/CTaBsHE U MOJICIMpaHe Ha 3HAHMS U
AJICOPUTMHM 3a B3€MaHC Ha PELICHUST B pa3iMd4HKW CLECHApHK KaTo IMOBCJACHUE [IpH CBaKyallus,
CIIACHTEJIHU OTepaliiyi Wik 00yUueHHe Ha CIIELMAIMCTH [PpU pyTHHEH 00X0/ 1 JApyru. Te ca akTyaiiHu,
CLBPEMEHHH H C rOJIAIMO INPAKTHUCCKO IMPHJIOIKECIIHE. M3nonssanu ca CLBPEMEHHH TEXHOJIO'HH KaTo
BUpTYyaJiHa peanHocT, 3D moaenupane u apyru.

OueHsiBaM [0JIO% UTEJIHO M3clieABaHusTa B Auceprauusita. llpunoxnara uvact e BujHA.
[TosyueHnTE pe3ynTaTi AaBaT [MOJOKHUTENIEH aTecTaT 3a KBalM(UKaLMsITa HAa KaH/naTa.

2, CrerneH HA M03HABAHE CHCTOSIHHETO HA NMPO0OJieMa M TBOPYECKA MHTEPIPETALHS
HA JINTePATYPHUSI MaTepHaJl.

JIOKTOpaHTBT € HANpaBuJl 3aAbi00oyeH aureparypeH 0030p MO TeMara Ha AucepralusiTa.
CnuchKBT HA M3M0J3BaHaTa JuTeparypa BraouBa (230) nureparypHu U3TOUHULM, KaTo (179) ca Ha
natuHuua W (1 Opoii) Ha xupuinua, a ocrananure (50) Opost ca untepHer aapecu. Hanpasena e
KIacu(pUKalKs Ha alropuTMHUTE 3a MalIMHHO O00yue€HHE, KOMTO CE€ H3IMO0J3BaT 3a pellaBaHe Ha
npoOjeMHd BBb3HUKBALIM NpH padoTa B PUCKOBAa Cpeja Karo: eBaKyalls OT OlacHa Cpena;
NPeOTBPATBAHE HA MOBPEJH B €JIEKTPUUECKOTO 000pY/IBaHE; IPOrHO3MPAHE W IIPELOTBPATABAHE Ha
MoYKapu; OTKPHUBAHE Ha 1i1pOBOAMMHM Marepuaiu. Hanpasen e aHanu3 W CpaBHEHHE HA W3I0JI3BaHU
MOJIEJIM HA CUMYJATOPH BbLB BUPTyajaHaTa Ccpejla M TIAXHOTO MPHIIOKEHHEe 3a o0yueHue Ha
ClICHHAJIUCTH MW CTYUCHTH 3ad CIHCKTPHYCCKA K [TOIKUPHA ()C'SOI'ILICIIOC'I", 3d l’lOlLO6P§lB‘dllC Ha
TEXHUYECKUTE YMEHHS, 3a W3BLPLIBAHE HA PEMOHTHU JIeHOCTH 1 JipyIrH. HanpaseHuTe oT JOKTOpaHTa
aHaJIM3M TOKa3BaT, Y€ KOMOMHHPAHETO HA PEaMCTHUHMS noTansiul rnoreHuuanl na Bupryannara
PEATHOCT ¥ AHATMTHYHMT > BE3MOKHOCTH HAa MAIMHHOTO 00yUeHHE BOJM 10 Cb3/aBaHETO HAa CHIIHO
aQHTraXHpallkd, CTPOro MHIAMBMJIYAJHHM, aJalTHBHM, HaNbJIHO Oe30MmacHu M 11POPECHOHAIHO
peanu3upaHd TPEHAXKOPHM CHUCTEMH, KOETO € Oe3CHOpHO aKTyalHO M Ba)XKHO 3a NpakThkara. B
3aKJIIOYEHHE MOXEe Jla ce Ka)e, 4Ye JOKTOPaHThT 3aAbj00YeHO [03HaBa CbLCTOSHUETO Ha
JIUTEpaTypHUTE JIAaHHU 110 TemMaTa Ha JUCEePTALMOHHUSI TPY/L.

3. CpoTBeTCTBHE HA l‘l36pal’la'l’2l METOJAHKA Ha H3CJeJABaHEC H IocraBeHarTra ueJa H
3aavui HA JHCEPTAUHOHHHS TPYA ¢ NOCTHTHATHTE NMPHHOCH.

L[en’ra Ha Hay4YHHUTE HU3CJICABaHUsl B JUCCPTALLMOHHHKS TPy € J1a C€ MOJACIMpaT, peaiu3upar u
U3CJIEABAT HOBHU AJITOPUTMH U MOJEJIM 3a IMOBEACHUEC Ha UHTCJIIMICHTHH BUPTYAJIHHU OGyLlaBal_U,ld ce
Ar¢éHTH-aCUCTCHTH B PpHCKOBa Cpcjia. 3a MOCTHraHeTO Ha Ta3W el € NPECJIOIKEH pCaluCTUUYECH 3D
IMPOTOTHUIT HA C€JICKTPHUUCCKA MOJACTAHLMA C HU3IO0JI3BAHECTO Ha TEXHOJIOrMATa BHUPTYaJIHa PEaJIHOCT.
Monenupa C€ U CC Huscjic/Ba MoBC/ICHUE HA WHTCIIMICHTCH BUPTYAJICH ar¢HT-aCMCTCHT B PHUCKOBa
cpena, KOHTO [NPUTEIKABA 3HAHHWS 3a PAZBUTHCTO Ha CUTYyalMsTa, MNPOCTPAHCTBCHH 3HAHUS, EMITIATHS,




IIPUOPUTETH M BB3MOKHOCTHU 3a CMsIHA HA MPHOPUTETUTE, CTPATErHs 3a COMAIHA BJIACT, YMEHHUS 3a
COLMAJIHO OO0IyBaHEe M peanucTHYHOCT. M3cienBa ce e()eKTHBHOCTTA HA Pa3jIMUHHM AATOPUTMHU 34
OGWCHMC CBC CTHMYJIMPAHC B PHCKORA Cpeaa. MOJIH(bIIU,HpElIIII CO BCOUC CTIUCCTBYBALIH WINOPpHTMH ¢
Lesl Jla ce MOBHULIM TAXHATA €(EKTHBHOCT B PHUCKOBA cpena. [lpemnoskeHn ca HOBH ajrOpuTMH H
MoJenH 3a o0y4eHHe H NoJoOpsiBaHEC HA MOBEJECHHETO HA MHTEJMIEHTHHUTE ar€HTH-aCUCTCHTH B
puckoBa cpe/a. Ilpennoxen e O600ILEH MPEXKOB MOJIET 32 H3CIIC/IBAHE U aHATM3 HA TIOBEICHHETO HA
HHTEJIMICHTEH BHPTYaJICH areHT-aCHCTEHT B PHCKOBa cpeja. M30paHata MeToquKa HA W3C/eBaHE
pa3paboTKa HAITBJIHO CHOTBETCTBAT HA IIOCTABEHATA ujen, (dbopmynHpaHUTE 3a1a4YH 32 TOCTUTAHETO M
U Ha MOCTHUTHATUTE MPUHOCH. ]
|
|
4. Hay4ynu u/nim Hay4yHo-NPHI0KHA IPHHOCH HA TUCEPTANMOHHHSA TPY/
PaszpaboTBaHaTa TemaTHka wHMa Haquo-npulnox(eH xapakrep. OIleHABaM IIOJIOKUTEITHO
pe3ynTaTUTE OT U3CIICIBAHUATA HA JOKTOPAHTA. HpHeMaM NPUHOCHTE TaKa KAKTO ca (hOpMyTHpaHH B
JUCEPTALIMOHHUS TPY/L U TH OLICHSIBAM KaTo ,EIOCTaT'bLIHT[ Ot aucepraumiaTa ce BUKA, 4€ pe3yaTaTHTE
ca OCHOBHO JIMYHO JI€J10 Ha JOKTOpaHTAa.

5. Ipeuenka Ha myGIMKALMUTE N0 THCEPTALMOHHHS TPY/L

Cumram, 4YC JMYHOTO y4acTHC HAa JOKTOPAHTA B IPUHOCHTE HA JUCEPTALMATA C HANBJIHO
nocrarbyno. IlpeiacraBenure npuHocu ca ny6mu<yaamt B JeBeT (9) nyOiukauuu. Te oOxBamar
nepuoaa ot 2022r. 1o 2025r. 4 ca B u3jjaHus Ha Mcxcayﬂapo,mu HayuyHu koHgepenuuu. lecr (6) ot
TsX ca pedepupanu B MCxKyHapoanara 6a3a gannu |,,Scopus®, cama (1) BsB “WoS”. Tpu (3) or
nybaukauuure, kouTo ca or 2025r. npeacron aa Gbaar nybnmKyBaHu U MHJICKCUPAHH B
MCXKIyHapojaHaTa 0asa ganuu ,,Scopus™. Ejqua ot nyonuxaunmc CaMOCTOSITC/HA, a B ABC (2) oT
OCTAHAIMTC JIOKTOPAHTBT € HAa NbPBO MsACTO. Exna OT‘nyonnKaummc ¥Ma JBC UMTUpaHus B Oasata
naHHHU Ha ,Scopus®. CuuTtam, uc GposT, 06CMBT U KAYCCTBOTO Ha NPCACTaBCHUTE NMyOIMKALMU 110
TeMaTa Ha JAMCEPTALMOHHUS TPYH ynosneraopﬂsal HaNBJIHO HM3HCKBaHusATa Ha 3PACPB 3a
npuckxaane Ha OHC ,,Jlokrop™. J/IoKTOPaHTHT NOKPHBA M HAJBUINABA MUHUMATHHTC W3MCKBAHMS 3a
npugodusane Ha OHC ., JIoktop™ cropes Hpasmmm‘ca 3a yCJIOBUSITA M peia 3a npuaoOMBaHC Ha

Hay4Hu crenenu B TY-Codus. \
\

6. MueHus, NpenopbLKN N GeJIeKKH. ‘

OuensiBaM MOJIOKMTEIIHO MPEACTABEHUS MU JMCEPTALMOHEH Tpya. Hsimam 3abenexku o
OTHOLICHMUE Ha 3asiBCHUTE npuHocu. Hsxon TCXHHLI(iKPI 3a0CNCHKKU U CTHIIOBH HCTOUYHOCTH ChM
crioziennit ¢ pokropanta. Cumram, ue JOKTOpauThbT Beiibo EncB BacuiicB rokassa Bb3MOXKHOCTH M
OINT 33 CAMOCTOSTC/IHO IPOBCXK/IAHC HA H3CJIC/IBAHUS B{0OJIACTTA HA CH3/1aBAHCTO HA HOBH AJIrOPUTMHU
M MOACIH 3a MNOBCACHHC HA MHTCIMICHTHU arcHTH-aCHCTEHTH 3a paboTa B PHCKOBA cpeia, 3a
00YHCHHCTO UM € NIOMOLITA HA AJITOPUTMH 3a MAILIMHHO OOYUEHHC 1 PCAJIMCTHYHATA UM BU3YaJIH3aLIUs
C M3M0J3BaHCTO Ha 3D Moje/pane u BUPTyasHa PeasHoCT.

#e 3akuouenune

OucHsiBaM 010K TEIINO HANIPABCHUTC HAYYHH, HAYYHO-TIPHIIOKHH U [IPHIIOKHN PUHOCH HA
AUCCPTALIMOHHMA TPy HA Mar. k. Benbo Enes Bacuses. Cunram, ue usucksanusita na 3PACPE u
[III3PACPB, kakto n sbrpemnns [Ipasunnuk na TY - Codust ca u3IbaHEHH.

Ilperiaram ma HayuyHoTo skypu ga npuchbad Ha mar. mux. Beano Emnes Bacumies
obpasoBatennata M Hayuha crenen ,JloKTop“ 10 Npo(eCHOHAIHO Hampasiedue — 5.3.
»KOMYHHKALMOHHA 1 KOMIIIOTBPHA TEXHHKA® U CHIEUHANHOCT: ,,CHCTEMH ¢ H3KYCTBEH MHTEICKT™

Hata: 28. 07. 2025r. YJIEH HA XKYPUTO: ...............
(mpod. a-p unK. Pysre k’-[ﬁﬁfﬂq epcu"}”’“q%
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OPINION

of the dissertation work for the acquisition of 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

1. Relevance of the problem developed in the dissertation.

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 environment 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 1ave 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.

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

The doctoral student has conducted an in-depth literature review on the topic of the dissertation.
The list of literature used includes (230) literary sources, of which (179) are in Latin and (1) in Cyrillic,
and the remaining (50) are Internet addresses. A classification of machine 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 show that combining the realistic immersive
potential of Virtual Realit. and the analytical capabilities of machine learning leads o the creation of
highly engaging, strictly individual, adaptive. completely safe, and professionally implemented
simulator systems, which are undoubtedly relevant and important for 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.

3 Compliance of the chosen research methodology and the set goal and objectives of
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 ol 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 for social power, social communication
skills, and realism. The effectiveness of various algorithms for training with stimulation in a risk
environment is studied. Existing algorithms are modified to increase their effectiveness in a risk
environment. New algorit'ims 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
recearch and development methodology fully corresponds to the set goal, the formulated tasks for its
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 (1)
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 of the presented
publications on the topic of the dissertation work fully satisfy the requirements of the Law on the
Development of Academic Staff in the Republic of Bulgaria 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

[ 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 the 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: ... s omiviss
(Prof. Eng. Rumen Trifonov, PhD)
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