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CTAHOBI,IIIIE
BBpxy Auceprarlr{oHeH TpyA sa upn4o6[BaHe na oopasoBarenHara r4 Ha]^rHa

crefleH,goKTop"

O6nacr Ha Br.rc[re o6pa:onan[e: 5 ,,Texu[qecxu :aaynn,

IlporfecuolraJrHo HarrpaBJreuue: 5.2,,EnertporexHura, eneKTpoH]rKa r,r aBToMaruKa..

.{oxropcra lporpaMa: ,,CficreMr4 c rr3xycrBeH HHTereKT..

Arrop Ha Ar{ceprarrr{onurrff rpya: Mar. rrHx. Artacracns,Bra4uuuposga crasosa

Tenra na ArrcepraurroHHlrfl TpyA: ,,CucreMlr c 4116oro o6yreurne rrpu aBToHoMHprre
uo6znnlr po6oru"

rfaeu Ha Hayrruoro xypn: Ioq. I-p r,rHx. Hvrona feopruen IlTlsgs, Texnzqecxz
yI{uBepcI'ITer - Co$zx, @ntrutm flnor4rar, @axyarer ,,EnerrponvrKa v aBToMarr.rKaoo

1. ArryalrHocr Ha pa3pa6orBaHrlfl B ArrcepraurroHHr.rfl TpyA rrpodJreM B HayrrHo
u HayrrHo-trpllJroxHo oTHoIIreHrIe

Crnpeuennzre H3creIiBalus. Btpxy ylpaBJrenrrero rra aBToHoMHr{Te uo6unsr,r po6orlr
npeAcraBJlrBar qacreH clyraft na no-o6qzx upo6neM 3a cb3,qaBaue Ha aBToHoMHrr [peBo3Hr,r
cpercrBa. Tosa e cpeA Ha) rHoLI3cJIeAoBareJrcKLITe reMlr, Kot4To rrpe3 flocne,{Horo AeceruJlerr,re ca
o6exr He caMo Ha I4HTeH3rrBHr.I lt3cJre.qBa*vrfl.Ha yHHBepcyrreryrLrHaytuktopraHr,r3arrflu, aycilflBar ra
npI'IBJreKar orpoMeH I,I3cJreAoBareJrcKr{ pecypc u Szuaucu or BoAerqu rexHofloruqHr.r KoMrraHuu.B
rlpeAcraBeHli.s. AucepralluoHeH IpYA (porycbr ce nocraB, B6pxy Bb3MoxHocrr,rre 3a cuHTe3rrpaHe Ha
yrlpaBneHlte, 6aszpano na 4rn6oro o6yrenze. I-{enra Ha npeAJrox eHnfl, Alceprarlr4oHeH TpyI e Aa ce
paspa6orz cucreMa 3a yrIpaBnsHI,Ie Ha aBroHoMHu uo6unnv po6oru B ycroBu.f, Ha HeorpeAeJreuocr,
dasuparua na.4tn6oro o6yrenze c [oAcrrJrBaHe, Korro rapaHTr,rpa 6esonacHa pa6orau nprrrexaBa
roJI-tIMa o6o6qasalua cuoco6nocr rlpr4 u3[on3BaHe Ha orpaHlrqen na6op ceH3opHrd.qaHHkr. B rosz
CMI'I0BJI aKTyilrluocrra Ha HayqHara pa3pa6orra e 6e:cuopua. Tpt1ua Aa ce ot6enexu, ue n
AI'IcspraIIrIflTa e I'I.qeHT]wSuI4.wpau upo6neur c MHoro ruupoKa upaKTuqecxa rrpunoxlrMocr Lr

IIonyqeHrITe pe3ynrarl,I ocBeH Ha] rHo w a}.].aJfll'TUI{HO 3HarreHl.re Morar Aa fiMrar ]r cblrlecrBeHo
flpl.rJroxHo 3HaqeHr,re.

2. Creuen Ha rIo3HaBaHe Ha cr'croflHrrero Ha rrpo6JreMa r,r rra JrrrreparypHrrs
MaTeprraJr

B rnasa 1 Ha guceprarll4oulrrlrl TpyA Mar. ranx. Anacracus. CraeoBa e [peAnoxr4Jra sa4rn6oueu
aHafltrurl{qeH o6sop, pa3rnexlalq piBnrrquu acrreKTlr na grn6orcoro Marrrr,runo o6yuenue npu
aBToHoMHI4 pro6unnpl po6orr,r. Arqermrnpano e Btpxy npunoxeHu;r 3a HaBr,rraqr4r, rro4xopr ga

o6yrenze rr MoAenr,r. B gwceptaqknrra ca pa3rne.qanrr 105 garaasu.,r B T.rr. Ha) {Hu ny!;1nxa;qun a
uHTepHer u3TorlHltqu. Ot vgnoxeHoro crrvl y6e4en, qe AoKTopaHTbr rro3HaBa 4o6pe cbBpeMeHHoro
c6cro.aHlae Ha HayIGTa rro pa3rnexAaHr{Te Btrrpoca. Ycnxl e caMocro.,rreJruo 14 Kpr.rrt4rrHo ra tu
aHililtsvpa It rrHTepnperrapa. Tora My rIo3BoJUIna ga o6ocHoBe KopeKTHvr vgBo4iur., vgeyru$utTupa
HayqHr.r rpeArr3Br4KareJrcrBa u 4a Sopuynlrpa apryMe*Tupalh re3u.
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3. CrornercrBlre na urdpaHara MeroArrna Ha rr3cJreABane [r [ocraBeHara ueJr
u 3aIaqu Ha ArlcepTarlrloHHrrfl rpyl c [ocTrrfHaTrrre rrprrHocrr

I{enra w 3aAaqkrre Ha AucepraII}IoHHI,Ifl rpya ca 4eSznupanu flslo H eAHo3garrno. Hanuqe e
c6orBercrBl4e MexAy rIocraBeHHTe Itren v 3aIlaqv u [ocrr.rrHarr4Te pe3yJrrarv B Ar,rceprarl]roHH]rrl
tpyg. I'Is6paHara Mero.{EKa Ha H3cJreABaHe BKrrroqBa reoperprrrHa rracr; cHMyJrarIuoHHa qacr -
KbAero e peaJrli.snpaHo I4 o6yreuueto Ha MoAena; KaKTo rr eKcrrepuMeuTarrHa qacr - c rleJr
lonyqaBaHe Ha oItreHKa Ha rlpltnoxuMocrra na o6yreru4Te Mo.qenu BbB Suszvecra cpera.
ExuepuuenraJlHoro rrorBbpxAeHl,Ie e HanpaBeno qpe3 r,rcfionsBaHe Ha ruo6unen po6or ooopygnau
cbc ceH3opkl. B cne4cruae Ha rIpoBeAeHpITe rr3cJreIBaHr.rfl e [peAcraBeHa u Korr4qecrBegara oueHra
ua rpanc$epa Ha MoAenrrre or clrMynarlrrJr KbM pe,rrrHa cpeAa.

4. llpunocn Ha .ryrcepraqr{oHHr,rfl Tpy[
B AIacepraqlroHHl'I-tl Tpyr AoKTopaHTbr e [ocoqr{Jr o6rqo 11 aetopcrarrparHoca. fler or rrx ca

xnacu(fzqzpaHl'r Karo Ha)rrrHo-npunoxHpl, a ocraHilJrr,rre [recr ca o[pe.4eneHr,r Karo npr,rJroxr{rr
IrpIrHocI{. flpuevrana raKa locoqeHlrre [pereHrlnu 3a npuHocrr 6es ropexqvvrrl:sB SopuylupoBKrire.
Cvurana, qe flpuHoc]rre aAeKBarHo orpimrBar noJr] reH]rre pe3yJrr ar. pr ca B cborBercrBue c
kr3ucKBaHWTa 3a ArrceprauuoHeH rpyl sa nprz4o6unane ra OHC ,,.4oKTop.,.

5. Ily6"rruxaquu rro ArrcepraurroHnrrfl rpyl
Bport ua ny6nzxawrvrre no ArrceprarllrouHlrfl Tpyr, [peAcraBeHr,r or Mar. unx. Anacracva

Cnasoea e 7 (ce4eru). BcLrIxu re ca rro reMara Ha Auceprau]rflTa. Bcz.rxur re ca [peAcraBeHr{ Ha
cfltrertrI4aJll'I3rrpaHll HalqHr.I rcou$epenqraa. Il[ect or ny6nuraquvne ca B vs11aHkrfl. rrHAe1cr,rpaHr.r or
Scopus. flptr [recr or ny6nnraqraure AoKTopaHrbr e nbpBpr cbaBTop. Arryannocrra H
cbAbpxarenHocrra ua ny6nzrynaHl4Te Marepr4antt ce norBbpxAaBa or u4eurusuqupa11 or naeg 4
IIrITHparr[, na ny6nzraqlrplTe B lpyfll Ha]qHLI us1alrrfl.. fly6azraqrEraTe orpa3-f,Bar cbrrlgocrra Ha
pa6otam rr norBtpx,qaBar u3ucKBaHara crerreH Ha caMocrorreJrHocr Ha aBTopa.

6. Mneuufl, rrpe[opbKr,r lr 6e;rexlru
Hxrraalt cbrlecrBeHr,r ga6enexxlr no cc.{bpxaHuero Ha rr.rceprarlr{oHHr.rr rpy1 u aerope$epa.ra

K:6M Hero. Matepuanure ca floArorBeHil craparenHo rr orroBapflT Ha u3r,rcKBaHusra. C,rvrraM, qe
lpeAcraBeHl4Te B Auceprar\vtgra l'r.arepnalrrt [o3BoJrflBar o6o6rqananero uM B Ha) rna crarfifl, v 6ux
nperroplbrlzul Ha AoKTopaHTa Aa noArorBr,r uo-nrnnoo6xBarua uy6nnxaqzr, Ko.rrro Aa 6rae
[peAcraBeH B Ha)ArHo crryrcarrue c BrrcoK prMrrarT Sarrop.

7. 3arurroqeHrre

Cuztana, qe [onyqeHrITe or Mar. r,IHx. Asacracus. Cnanosa pe3yJrrarr.r ca op]ril,rHirrrHrz u Ha[bJrHo
csorBercrBar rra lr3l4cKBauvrsra sa 3PACPE, flparnnHrrra 3a npr4Jrarauero My lr Ha flparzarura sa
ycJloBlarra I'I pe.4a sa upn4o6zBaHe Ha HafrHlr crerreHr.r r TY-Co(fufl, aB.bpsauu c lprngo$rzuaHe Ha
o6pasoeareJlHara 14 Ha)ArHa crerleu,,4oKTop'..

Bts ocHoBa Ha HarIpaBeHr,IJI a*alrus .qaBaM rroJroxrrreJrHa orIeHKa Ha paspa6orenux
AilcepralluoHeH TpyA I,I ctllrraM 3a ocHoBarenHo,qa rrpeAJroxa Mar. r,ru)(. Asacracus,Bnagzuupoena
Cnanosa ga npvtao1r,re o6pasoBareJrHara r.r HafrHa crerreH ,,4oxTop" B Ha)ArHa o6nacr 5
,rTexuuuecKu HalrKr,I'., npoSecuonilrrHo HarrpaBJreHr.re 5.2 ,,EnemporexHlrra, eJreKTpoHr,IKa pr

asroMarzra" uo gor<ropcKa rrporpaMa,,cucrerwfl c Lt3KyCTBeH r,rHTereKT...

[ara: 03.06.2026 rfnen na xyplrro: /o'z /
/Aoq. Hnxona IUaren/
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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 leaming systems in autonomous mobile robots"
Member of the scientilic 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 practicalapplicability, 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
Iiterature

In Chapter 1 of the dissertation, M.Sc. Eng. Anastasia Slavova has offered a thorough analTrtical
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, identifu 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 scientiflc
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 ofthe published
materials is confirmedby 4 citations of the publications in other scientific publications identified by
me. The publications reflect the essence of the work and confirm the requiied 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", professlonal
direction 5.2 "Electrical Engineering, Electronics and Automation" under the doctoril program
"Artificial Intelligence Systems".

Date:03.06.2026 Member of the scientific jury: / *'t-/

/Assoc. Prof. Nikola Shakev/
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