d//.JOIA,e /r)a e @gﬂﬁé /L/( -029 ét"a,# guhqé/pﬂ .€ -?12047"16;/0

Lol PER Ol PR
H/ayq;(a CTeneHﬁ -

CraHoBMULLEe BbPXY AUCEPTaLUUOHEH TPyA 3a npuaobuBaHe Ha obpasoBaTtenHa
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Tema Ha aucepTauMoHHUA TpYA: HoBu anroputmu u mogenu 3a pabota Ha areHTU-acCUCTEHTU B PUCKOBA
cpega

ABTOp Ha AMCEPTALNOHHUA TPYA: mar. MHX. Benbo EHeB Bacunes

YneH Ha HaYYHOTO XYpPU: AoL,. 4-p UHXK. MBaino MarameHos MNeHeB

1. AKTyanHocT Ha pa3paboTBaHuA B AUCEPTALUOHHUA TPyA Npobaem B HAyYHO M HAYYHOMPUIOMKHO
oTHoweHue. CTeneH M HUBA Ha aKTyasHOCTTa Ha Npo6aema U KOHKpeTHUTe 3agdaun, paspabotenu B
Aucepraumara

B AMcepTauMoHHMA TPYA Ca U3CAeABaHU airopuTMu U MOAENU 32 NOBEAEHUE HA UHTENUTEHTHU
BUPTYanHu areHTn, Kouto ce obyyasaT 3a AeiCTBME B PUCKOBA cpeaa. ToBa e CUNHO aKkTyasieH npobsem,
KOWTO CblLEeCTBYBa B peauua npeameTHu obnacTv, xapakKTepmsnpalim ce ¢ AMHAMWYHO M3MeHALa ce
cpesa v HeobxoamMmocT oT obyyeHue Ha areHTUTe Ypes B3aumogencTeme cbe cpegarta. PopmynupaHure
Len 1 334341 Ca aKTya/IH1 M BaXKHM 3@ Pa3BMTMETO Ha HayKaTa M 06L,ecTBoTo.

2. CTeneH Ha no3HaBaHe CbCTOSIHMETO Ha Npobnema U TBOPYECKA UHTEpPnpeTauua Ha UTepaTypHus
mMmarepuan

B aucepTaumMoHHMA Tpya ca uuMTMpaHu obuwo 230 AutepaTypHU U3TOYHWMUM, OT TAX 179 Ha
natMHuua, 1 M3TOYHMK Ha Kupunuua v 50 M3TOYHUUM, KOUTO Ca agpecu Ha yeb cTpaHuuu. Bceuuku
M3TOYHUUM Ca UWUTMPaAHM NOAXOAALWO B TeKcTa. fonemuat 6pon nntepaTypHU M3TOHHULM U TAXHOTO
noaxoAAlWo UMTUPaHe B TEKCTa Ha AMCepTaUMOHHMA Tpya CBMAETencTBa 3a A06po no3HaBaHe Ha
pasrnexgaHua npobnem. NpeanoxeHuTe pelweHus, TAXHOTO Pa3sBUTUE B PAMKUTE Ha AMCEPTALMOHHUA
TPyZ4, NOKa3BaT, Ye aBTOPBT yMee Aa aHa/M3MpPa KPUTUYHO U A3 MHTepnpeTupa TBOPYECKM NPOyYeHUn
nuTepaTypeH matepuan.

3. CoorBerctBMe Ha wu3bpaHaTa MeTOAMKA Ha M3CNeABaHE WM NOCTaBeHaTa Uen W 3ajadu Ha
AUCEPTALMOHHMA TPYA C NOCTUrHATUTE NPUHOCK

OcBeH MPOY4YBAHETO Ha NUTEPATYPHU M3TOUHWUUM B AWMCEPTALMOHHMA TPYA Ca M3MO0/A3BaHU
CNefHUTe HayYHW MeTOAW: NPOEKTUPAHE Ha apPXMTEKTYpa Ha UHTeAUreHTeH 0by4yaBall Ce areHT-aCUCTeHT
B PUCKOBa cpeAa, NPOEeKTUPaHe U peanusauma Ha anropUTMM 33 MALLUMHHO OByYeHWe Ha UHTENUTEHTHU
areHTU-aCUCTeHTU, NPOEKTUPAHe WU peanu3auusa Ha MOAENU Ha BUPTYaNHU WHTENAUreHTHWU areHTu-
aCUCTEHTM, EKCNepUMEHTaNHU U3CNeABaHUA, CTaTUCTUYECKM MeToau 3a obpaboTka v npeacTasaHe Ha
AaHHn. Cumtam, Ye wusbpaHuTe MeToaM Ca NOAXOAAWM 33 MOCTUraHe Ha UenTa M 3agadunTte Ha
ANCEPTAUMOHHUA TPYA,

4. HayyHu n/vnm HayuHONPUIOMKHA NPUHOCKU Ha AUCEPTALUOHHUA TPYA,
B AnceptaumMoHHMA TpyA aBTOPBLT AeKNapupa CheaHnTe NPUHOCK:
Hay4Hu npuHocu
o [lpepnoxeH e o6obweHo-mpexoB moaen 3a uscnesBaHe Ha eGeKTUBHOCTTa U NOBEAEHUETO Ha
MHTEINTeHTeH areHT-acCUCTeHT 33 paboTa B pUCKoBa cpega
Hay4yHO-NpUAOKHU NPUHOCH
o [lpeacraBeHa e apxuTeKTypa Ha obyyaBaly ce UHTENIMIeHTEH BUPTyasieH areHT 3a paboTa B puckoBa
cpeaa, 6asnpaH Ha NONE3HOCT, KOMTO CMEHA NPUOPUTETUTE CU C Len Aa obyyasa noTpebutenute
npv 6@30nacHOCT M Aa rv eBaKympa Npu Bb3HUKBaHe Ha aBapua



o W3cnensaHo e noBeAEHUETO Ha MHTEIUTEHTHU BUPTYaNHW areHTU-acUCTEHTU B PUCKOBa cpeaa
o MMpepnoxeH e mognduumpaH anroputbem (HapeyeH ot aBtopa Intensity of Characteristic Q-learning
algorithm (InCh Q-learning)) 3a HamupaHe Ha oNTMManeH NbT 32 eBaKyauua Ypes U3noa3BaHe Ha
[aHHU 33 MHTEH3MBHOCTTA Ha XapPaKTEPUCTUKUTE Ha NoXapa
o [peanoxeH e Noaxon 3a NOCTUraHe Ha aganTUBHO NOBeAeHWe Ha MHTeAUTeHTEH areHT B PUCKOBa
cpepa 4pes U3non3saHe Ha MHOXXECTBO M/IaHOBE W ABe HEBPOHHM MpEeXu, KOUTO noanomarar
n3bopa Ha KOHKpeTeH naaH
o HanpaseH e aHanM3 Ha edeKTUBHOCTTA Ha MOBEAEHMETO Ha BWMPTYyasHWM areHTu, obydeHu c
anroputmu 3a obyuyeHue cbe ctumynmpare (SAC, PPO) u anroputmu 3a obyuerue ¢ umutauma (BC,
GAIL)
e [IpUNOKHM NPUHOCK
o [lpepnoxenu ca npototunu n 3D moaenu Ha:
= OTKkpuTa pasnpegenutenHa ypeaba
= (O6yyaBall ce BMPTyaNeH areHT-aCUCTEHT, KOWTO MoXKe aa obyyaBa noTtpebutenu B
PUCKOBA Cpefaa; Aa CMeHW NPUOPUTETUTE CU NPU Bb3HUKBAHE Ha aBapuA; Aa M3NbAHKU
nocnepoBaTeNHOCT OT A4ENCTBUA NPU peanusMpaHeTo Ha cnacuTenHa onepauma
= BupTyanHa enekTpuyecka NnoaCcTaHUmMs C ANHAMUYHO Bb3HWUKBALLM aBapuM, NPUYMHEHM OT
METEOPOIOTUYHUTE YCN0BUA
Bcuukm npwHoém ca 060CHOBaHW NOAXOAALLO B ANCEPTALMOHHUA TPYA C aHanu3m, pa3paboTku u
eKkcnepumeHTu. NMoakpensam Taka GopmynnpaHuTe NPUHOCK.

5. MpeueHKa Ha ny6anKauunTe No AUCepPTaLMOHHUA Tpy4: 6poii, XapaKTep Ha U3AaHMATA, B KOMTO ca
oTnevataHun. OTpa)KeHue B HayKaTa — U3Moa3BaHe M LUTUpaHe OT APYru aBTopu, B Apyru naboparopuu,
CTPaHW 1 np.

Pe3syntatuTte OT AMCepTaLMOHHUA TPYA ca npeacTaBeHu B 0610 aeseT nybanKaumm, npeacTaBeHm
Ha KoHdepeHuumn B nepuoga ot 2023 r. go 2025 r. EgHa ot nybanKauumnte e CamMoCTOATeNIHa, OCTaHanuTe
€a B KONEKTUB. BCUYKM n3aaHua ca nHaeKcMpaHu B Scopus. KbM MOMEHTa Ca M3BECTHU ABE LUTUPAHUA Ha
efHa oT nyb6aMKaumMmTe, KOMTO ca BUAMMM B cMCTemata Scopus.

OueHaBam nybAMKaLMOHHATA AEMHOCT KaTo aKTMBHA M yCNeLuHa.

6. MHeHUs, NnpenopbKu U 6enexxku

EAVH OT mpuHOCUTE B AMCEPTAUMOHHUA TPys € npeanoxeH ,0606ueHo-MpexoB mogen 3a
n3cneaBaHeTo Ha eGpeKTUBHOCTTA U NOBEAEHMETO Ha UHTE/IUFeHTeH areHT-acucTeHT 3a paboTa B pUCKoBa
cpepa“. B 4-ta rnaBa e npeacTaBeH MaTeMaTMYecKM amapaT 3a MOCTPOsBaHe Ha mMoaena. 3a MeH e
MHTEpPEeCHO Aann Mmoxe Aa 6bae gokasaHa GOPManHO KOPEKTHOCTTa Ha MOAena, T.e. MOXe /M Ja ce
HanpaBu maTemaTUYeCKW AOKa3aH M3BOA, Y€ MOSENDT LE M3NDb/HABA KOPEKTHO QYHKUUUTE, 33 KOUTO e
npeaHasHayeH?

7. 3aknoyeHue
BneyatneHuata mu oT npeacraseHuAa guceptauynoHeH Tpya u aBToped)epaT Ca OT/AUYHMWU.

Moakpenam npucwxgaHe Ha OHC ,JokTop” Ha agoKTopaHTa Benbo EHes Bacunes.
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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. lvaylo 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 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
o The behaviour of intelligent virtual agent assistants in a risky environment is investigated
o 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




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

o 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

e Applied contributions
o Proposed prototypes and 3D models of:

= QOpen 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. | 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.

| 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. | 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. | support the awarding
of the PhD degree to the doctoral student Velyo Enev Vassilev.

03.09.2025 . T /
Assoc. Prof. PhD I. Penev
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