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1. AkTyaJaHoCT HA pa3paGoTBAHNS B AMCEPTANMOHHHS TPY/ npodjeM B HAYYHO

H HAYYHO-IIPHJIO0KHO OTHOIIICEHUE

CbBpeMeHHNTE H3CICBAHHS BBPXY YIPABICHHETO HA ABTOHOMHMTE MOGHIHH pobotu
TIIPEICTABIABAT 4aCTEH Clydail Ha 10-00IMs TMpobIeM 3a Chb3JaBaHe HA ABTOHOMHHM IIPEBO3HH
cpencTea. ToBa e cpel HayIHOH3CIIETOBATEICKUTE TEMH, KOUTO IIPe3 IIOCIEIHOTO JAeCeTHIETHE Ca
O0EKT HE CaMO Ha MHTEH3UBHHU H3CIICABAHNA HA YHUBEPCHTETH M HAYYHH OpraHu3aIiH, a YCISIBAT Aa
NPUBJICKAT OrPOMEH H3CIIEAOBATENICKH PECYPC M (PMHAHCH OT BOZAEIIM TEXHOJIOTHYHM KOMIAHUH. B
TPE/CTABEHNS IMCEPTAMOHEH TPYA (POKYCHT Ce MOCTaBs BEPXY BE3MOKHOCTUTE 32 CHHTE3NPAHE Ha
ynpaBierune, 6asupano Ha 15160K0 o6yueHue. LenTa Ha MpeIoKeH s AUCepTaLHOHEH TPYX € Aa ce
pa3paboTH CHCTeMa 3a yMpaBJIeHHe Ha aBTOHOMHH MOGUITHY POGOTH B YCIIOBHS Ha HEOIPEAETICHOCT,
6asupana Ha TBI6OKO OGYUEHHE ¢ OACHIBAHE, KOATO TAPAHTHpA Ge30macHa paboTa ¥ mpuTeKasa
romaMa 0606mmaBaa ciocoGHOCT TPH U3MON3BaHe Ha OTPAHUYeH HAGOp CEH3ODHM NaHHU. B Tosm
CMHCBHJI aKTyallHOCTTa Ha Hay4yHara paspaboTka e Oescriopua. TpsbBa na ce oTOenexH, ue B
AUCEpTalMATA € HIACHTHYUUMPAaH MpoOIeM C MHOTO LIMPOKA NPAKTHYECKa MPHIOKHMOCT H
NOJyYEHUTE PE3yNTaTH OCBCH HAYYHO M AHAIUTHYHO 3HAYEHHE MOraT Ja MMaT W CHUIECTBEHO

IIPAUJIOXKHO 3HAYCHHUEC.

2. CTeneH Ha NO3HABAHE HA CHCTOSIHMETO HA NPoGJIeMa M HA JUTePATypPHHSI

MaTepHaI

B rnaBa 1 Ha sucepranuonHns Tpya Mar. HExX. AHactacus ClIaBoBa e NpeIIoKIIIa 3a/(bI609eH
AHATMTHYCH 0030p, pasmIekIall pasIMyHM acleKTH Ha ABIG0KOTO MAIIMHHO O00ydeHHe pu
aBTOHOMHH MOOWIHU POOOTH. AKIEHTHPAHO € BbpPXY NPUIOXKEHHS 3a HABHTAIWS, MOAXOMH 32
oOyyenne u Mozienu. B nucepranusaTa ca pasrienann 105 3armiaBus B T.9. HaydHH IyOMUKavy 1
MHTEPHET H3TOYHUIH. OT H3II0KEHOTO ChM yOe/IeH, de JOKTOPaHThT [03HABA J06PEe CHBPEMEHHOTO
CHCTOSIHAC HA HAayKaTa IO PasIVIeKIaHUTE BBIIPOCH. YCILUI € CAMOCTOATENHO M KPHTUYHO 1a I'd
aHaIN3Mpa M UHTECPIpeTHpa. ToBa My M03BOMsBA 1a 060CHOBE KOPCKTHHM M3BOMM, MACHTH(UIAPA

Hay4HHU IPEAN3BUKATENICTBA U 3 (GOpPMYIIHpa apryMEHTHPAHHU TE3H.



3. ChoTBeTCTBUE HA n36paHaTa METOAHKA HA U3CJIeABAHE U IOCTABEHATA LeJl
M 3ala4i HA TUCEPTALHOHHUA TPYA ¢ NOCTUTHATHTE MIPUHOCH

Ilenta u 3ana4nrte Ha MMCEPTALMOHHUA TPYA ca Ne)UHHPAHH SCHO W €THO3HAYHO. Hamune e
CBOTBCTCTBHC MEXY IIOCTABEHUTE el H 33a4d U MOCTUTHATHTE PE3yNTAaTH B AUCEPTALHOHHUS
Tpyn. M3GpaHata MeTonmMKa Ha HM3C/eiBaHe BKIIOYBA TEOPSTHUHA YACT; CHMYJIAI[IOHHA YacT —
KBCTO € pealu3MpaHo U OOYYEHHWETO Ha MOJENA; KaKTO M eKCIEPHMCHTAlHa 4acT — ¢ Iell
TIoTydaBaHe Ha OMCHKa Ha TNPUIOKHMOCTTa Ha oOydeHHTe MOZEIM BHB (U3MYecKa cpesa.
ExnepumeHTansoTo moTBBpIKACHNE € HANPABEHO Ype3 W3MON3BAHe HA MOOIIICH pobot obopyaBan
CbC CEH30pU. B crencTBre Ha IPOBENCHNTE M3CICABAHNS € IPECTABEHA M KOJIMYECTBEHATA OL[CHKA
Ha TpaHC(epa Ha MOJICTHTE OT CUMYJIALMS KbM PealHa cpeja.

4. IlpuHOCH HA AMCEPTALMOHHUSA TPY/

B nmcepraunoHuus Tpys TOKTOPaHTHT € mocounn obmo 11 aBropcku npuHoca. Iler ot Tax ca
KIacHpUIMPaHH KAaTO HAy4HO-TIPHJIOKHM, a OCTAHATHMTE IIECT ca OTIPENENEHN KaTO TPHIIOXKHH
npuHocH. ITpuemanm Taka NOCOYEHNTE MPETCHIHMH 32 IPHHOCH 63 KOPEKLIMH BhB bopMynHpOBKHTE.
CuanraM, 4e TPUHOCHTE aJeKBATHO OTPA3sABAT MOTyYCHHTE pe3ynTaTd U ca B CBOTBETCTBHE C
H3HCKBaHMATA 32 NUCEPTALMOHCH TPYA 3a npuaobusane Ha OHC ,,moxTop*,

S.Ily6sukanum no AUCEPTAUMOHHHS TPy

bposr Ha my6nukanuuTe 10 AHCEPTALMOHHUSA TPYJ, HPEACTABEHH OT Mar. HMEX. AHAcTacus
CraBoBa ¢ 7 (cenem). Beuuku Te ca 1o Temata Ha mucepTaiuata. Bouuky Te ca IPEACTaBeHU Ha
CHCHHANU3HPAHA HayIHH KoH(epeHiyy. 1llecT OT myOnuKanuuTe ca B U3AHAA MHICKCHPAHH OT
Scopus. Tlpum miecT oT myGnUKauuWTE IOKTOPAaHTHT € IIBPBH  CHABTOP. AKTYAIHOCTTa H
CBABPIKATENHOCTTA HA IIYO/IMKYBAHUTE MATEPHATH CE IOTBBPKAABA OT HACHTH(MHIEPAHHE OT MeH 4
LMTAPAHUA Ha MyONMKALMUTE B APYTH HayyHH H3iaHus. [ly6imkamuute oTpassBaT CHIIHOCTTA Ha
paboTata M HOTBBP)KIABAT H3MCKBAHATA CTENICH HA CAMOCTOSTENHOCT Ha aBTOpA.

6. MHeHus, IPENOPHLKH U OeJIesKKH

Hsmam ChINeCTBEHN 3a0€NIeXKH MO ChIBPKAHAETO HA MHCEPTALMOHHMS TPy H aBTopedepara
KbM Hero. Matepnannre ca NOATOTBEHH CTAapaTeIHO W OTTOBAPAT HA M3WCKBAHMATA, CUMTaM, Ue
TNIPCACTABCHUTE B AMCEPTALMATA MATEPHATH TIO3BOJIABAT 0000IMABAHETO M B HAYYHA CTATHS H OHX
Npernopeyan Ha NOKTOpaHTa Ja MOATOTBH MO-IBIHOOOXBAaTHA IyONMKAIMA, KOATO O3 ObIe
NPEICTaBEeH B HAYYHO CIIMCAHUE C BUCOK HMIAKT (aKTop.

7. 3aKiI0o9enue

CunraM, Ye NOMydeHHTE OT Mar. HHX. AHactacus CIaBoBa pesyiTaTd ca OPUTHHAIHU ¥ HAITBJIHO
CBOTBETCTBAT Ha M3HcKBaHuATa Ha 3PACPD, [paBuiauka 3a npunaraneTo My u Ha IIpaBuiHuka 3a
YCIOBHUATA U pe/ia 3a NpuAoOuBaHe Ha HayuHH cTeneHH B TY—-Codus cBbp3aHy ¢ NpHaoGuBaHe Ha
00pasoBaTenHaTa ¥ Hay4Ha CTEIIEH ,,JOKTOp™.

B3 ocHOBa Ha HampaBeHHMS aHANM3 aBaM IOJOXKHTEIHA OIEHKA Ha paspaboteHus
AUCEPTALMOHEH TPY/L U CYMTaM 33 OCHOBATEIIHO J1a IPEANOKA Mar. HHxXK. AHactacus BiaauMuposHa
CnasoBa na mpumobme obpasoBaTenHaTa M HaydHA CTElEH ,»JOKTOp® B HayyHa obmact 5
» [eXHUYECKN HayKu“, TpPO(pECHOHANHO HaIpaBlIeHHE 5.2 ,»,EIIEKTPOTEXHNKA, €IEKTPOHUKA H
aBTOMATHKA" 110 JOKTOPCKA ITporpama ,,CHCTEMH C H3KYCTBEH HHTEIEKT®,
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OPINION

on the dissertation thesis for the acquisition of the educational and scientific degree
"Doctor"

Field of higher education: 5 "Technical Sciences"

Professional direction: 5.2 "Electrical Engineering, Electronics and Automation"
Doctoral program: "Artificial intelligence systems"

Author of the dissertation: M.Eng. Anastasia Vladimirovna Slavova

Topic of the dissertation: "Deep learning systems in autonomous mobile robots"

Member of the scientific jury: Assoc. Prof. Dr. Eng. Nikola Georgiev Shakev, Technical
University - Sofia, Plovdiv Branch, Faculty of Electronics and Automation

1. Relevance of the problem developed in the dissertation in scientific terms

Modern research on the control of autonomous mobile robots is a special case of the more general
problem of creating autonomous vehicles. This is among the research topics that over the past decade
have been the subject not only of intensive research by universities and scientific organizations, but
have also managed to attract a huge research resource and finances from leading technology
companies. In the presented dissertation work, the focus is on the possibilities of synthesizing control
based on deep learning. The proposed dissertation work aims to develop a control system for
autonomous mobile robots under conditions of uncertainty, based on deep reinforcement learning,
which guarantees safe operation and has a high generalization ability when using a limited set of
sensor data. In this sense, the relevance of the scientific work is undeniable. It should be noted that
the dissertation identifies a problem with very broad practical applicability, and the results obtained,
in addition to scientific and analytical significance, may also have significant applied significance.

2. Degree of knowledge of the state of the problem and creative interpretation of the
literature

In Chapter 1 of the dissertation, M.Sc. Eng. Anastasia Slavova has offered a thorough analytical
review, examining various aspects of deep machine learning in autonomous mobile robots. The
emphasis is on navigation applications, training approaches and models. The dissertation reviews
105 titles, including scientific publications and internet sources. From the above, I am convinced
that the doctoral student is well aware of the current state of science on the issues under
consideration. She has managed to independently and critically analyze and interpret them. This
allows her to substantiate correct conclusions, identify scientific challenges and formulate reasoned
theses.

3. Correspondence between the selected research methodology and the set goal and tasks of
the dissertation

The goal and objectives of the dissertation are defined clearly and unambiguously. There is a
correspondence between the set goals and objectives and the results achieved in the dissertation.
The selected research methodology includes a theoretical part; a simulation part - where the model
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training is implemented; as well as an experimental part - in order to obtain an assessment of the
applicability of the trained models in a physical environment. Experimental confirmation was made
using a mobile robot equipped with sensors. As a result of the conducted research, a quantitative
assessment of the transfer of the models from simulation to the real environment is also presented.

4. Contributions of the dissertation

In the dissertation, the doctoral student has indicated a total of 11 authorial contributions. Five of
them are classified as scientific and applied contributions, and the remaining six are defined as
applied contributions. I accept the thus indicated claims for contributions without corrections in the
formulations. I consider that the formulated contributions correspond to the obtained scientific
results and meet the requirements for a dissertation for acquiring an educational and scientific
degree "doctor".

5. Publications on the dissertation

The number of publications on the dissertation work presented by M.Eng. Anastasia Slavova is 7
(seven). All of them are on the topic of the dissertation. All of them have been presented at
specialized scientific conferences. Six of the publications are indexed by Scopus. In six of the
publications, the doctoral student is the first co-author. The relevance and content of the published
materials is confirmed by 4 citations of the publications in other scientific publications identified by
me. The publications reflect the essence of the work and confirm the required degree of
independence of the author.

6. Opinions, recommendations and notes

I have no significant comments on the content of the dissertation and its abstract. The materials
have been carefully prepared and meet the requirements. I believe that the materials presented in the
dissertation allow for their summary in a scientific article, and I would recommend that the doctoral
student prepare a more complete publication to be presented in a scientific journal with a high
impact factor.

7. Conclusion

I believe that the results obtained by M. Eng. Anastasia Slavova are original and fully comply with
the requirements of the Law on the Development of the Academic Staff in the Republic of Bulgaria,
the Regulations for its implementation and the Regulations on the terms and procedures for
acquiring scientific degrees at TU-Sofia related to acquiring the educational and scientific degree
"doctor". Based on the analysis made, I give a positive assessment of the developed dissertation
work and consider it reasonable to propose M. Eng. Anastasia Vladimirovna Slavova to acquire the
educational and scientific degree "doctor" in scientific field 5 "Technical Sciences", professional
direction 5.2 "Electrical Engineering, Electronics and Automation" under the doctoral program
"Artificial Intelligence Systems".

Date: 03.06.2026 Member of the scientific jury: 7 ezt

/Assoc. Prof, Nikola Shakev/
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