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cTAHOB14r{E

KoHKypc 3a 3aeMaHe Ha aKaAeMur{Ha AnbxHocr ,,npo$ecop" no flpo$ecuoHanxo
HanpaBneHtae: 5.3 KorvryxraxaqhoHHa KoMnrcTbpHa rexHuKa, Hayvxa cneqr4arHocr:

Eneuexru u ycrpoficrea Ha aBToMar Kara I u3qhcnurenHara rexHuKa,
o6seeH e AB 101127.11 .2025 r

c KaHAuAar: Apr+ AH r4F0K Huxonara llpSocnaaoB X FioB

{
c

qnen xa HayllHoro x<ypu: npo$ 4p uroK OrHsH HaKoe
KareApa ,,Kounrcrupxlr ct4creMu" ruu Oarynrer ,,Kounrcrupxu ct4creMu u texnonoruu"

npu TY-Co$un

1. O6ula xapaKTep[cr]rKa Ha HayqHou3cneAoBarencxara ta HayqHonprroxHara
geixocr Ha xaHAx,qara

Koxrypctr e o6neeH no ycraHoBeH e 3aKoHoB peA 3a HyXq re na npoQecuonanno
HanpaBneH e 5.3 ,,Koruynuxaquox xa 14 KoMnrcTbpHa texrura". f'lpegcraaexnre
Marep[an noKa3Bar nbnHo cborBercrB e c h3r4cKBaHr4flra xa 3PACPE, flpaeunxuxa oa

np naraHero My 14 BbrpeuJHure npaBr4na ua TY - CoQun.

Kar4ugarur AoLl. AH rxx. Hrxonari flro6ocnaaoe Xunoa e yrBbpAeH f{eH c
nocneAoBarenHo aKaAeMr'rqHo pa3Br4rre - Marr4crrp-r4Hxexep (1995), goKrop (1999),

AoqeHr (2006) r AoKrop Ha HayKure (2024). Axa4euuqHara My Kapr4epa npeMr4HaBa npe3

KareApa ,,Cunoea eneKrpoHuKa" u KareApa ,,Koranrcrtpxu cucteuu" xa TY - Co$un, xaro
cbqeraBa HayqHa, npenoAaBarencKa ynpaBnencra Aefixocr (eau.-gerax, pbKoBogtlrerl
na xaregpa).

Hayvxara uy 4e xocr o6xeaqa: MoAenupaHe u npoeKrr4paHe Ha cunoB.4 eneKrpoHHt4

npeo6pasyearenh; pe3oHaHcHr4 KBa3upe3oHaHcH 14 crpyKrypu; enerrpouo6unxocr u

V2HN2G chcreMr4; HrenureHrHr,l eueprrixr Mpexh; trroAenHo-6asupaHo npoeKrrpaHe;
[HTerpaqur Ha MeroAr4 Ha u3KycrBeHr4n hHTefleKT e eueprufiuu cr4creMu; Qopuanxa
sepr$rxaqrn r npaeuna-6a3upaHh MoAenra; xra6epoarypHocr Ha loT u arpagexr
cucTeM.

['lpegcraeexnre HayqH rpyAoBe $opl,rupar o4creMaruqHo pa3Bura HayqHa nuHhe c
gCHO r43pa3eHa eBOnrcq F - OT KnacfiqeoKa CUnOBa eneKTpoHuKa u pe3oHaHcHl4

npeo6paeyaarefl 14 Ao r4HTenr4rexrnu xu6ep-Q 3 \.rHu eHeprhfinu cucreuu I KoHqenqr4tra

,,Exepruina uHTer14reHTHocr".

KaH4u4arur 3Ha\r[TerHo HaAB ulaBa MrHr4MaflHure Haqr4oHaflHu t43l4cKBaH]1n - npu
r43r4cKyeMh 860 ro.{xra npe4craBs 4342 toyrn. Hanuqe e u3KnbqurenHo Br4coKa HayqHa

npoAyKqr4e, MeXqyHapoAHa BHAr,rMocr (ScopusMoS nx4excaqrn), yqacrue t

pbKoBoAcTBo Ha HaquoHaflHu h MeMyHapoAHH npoeKru, KaKTo H 3HaqlTerHa naTeHTHa

aKr BHocr. Hayvnure ny6nrxaquu ca reMar qHo cBbp3aHr4, MeroAonoruqHo h3gbpxaHu

AeMOHCTp paT 3pgnOCT H CaMOCTO9TeflHOCT Ha HayqHOTO MhcneHe.

2. OqeHKa Ha neAarorxqecxara noAroroaxa r Aeixocr Ha KaHAlAaya

flegaroruvecrara 4efixocr Ha KaHAuAara e 3KflroqureflHo l4HTeH3uBHa h cucreMHa.
flpee nocne4xure rph roA Hr.r e BoA n 830 qaca neKqr4r4 no uJt4poK cneKTbp Ar4cqr4nnuHr4,

BKnloquTenHo: cunoBa eneKTpoHuKa; eneKrpoHHu peryflaTopr4; MoAenupaHe Ha cHrloBh

cucTeMu; nonynpoBoAH14KoBu erreMeHT ; aBroMaTh314paHo npoeKThpaHe; eKcnepTH14

cucTeMu r43KycTBeH uHTeneKT; onTuMu3arluoHHh MeToAr4 3a chcTeMu Bbpxy qhn;

AurhranHo ynpaBneHue Ha uHTenr4reHTHh rpaAoBe. Tosu ulupor o6xear noxagsa He caMo
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eKcnepTHocT B Knac qecKaTa eneKTpoH Ka, Ho aKT BHa HTerpaqri9 Ha cbBpeMeHH
qu+poBl4 14 Al-noAxoAr4 B o6yqeHuero.

Kaxgugarur e pbKoBoAhn ycneuJHo 3au.14rr4n14 7 gorropaxru, Koero e BceH noKa3aren
3a HayqHa uJKora ycro vuao aKaAeMlrqHo Br lH e. Y,{e6x Kbr ,,flonynpoeogxurosa
enefipoHhKa" npeAcraBngBa cra6rnxa reoperhqHa ocHoBa 3a noAroroBKa Ha cryAeHTu B

o6nacrra.

[le4arornvecxara My AefrHocr ce xapaKrep 3 pa c: Br4coKa MeroAr4qecKa Kynrypa;
BHeApflBaHe Ha naogenuo-6aoupauu noAxoAr4; H3non3eaHe Ha cbBpeMeHHh

cr4Mynaqr4oHH14 cpeA ; r4Hrerpaque Ha xapAyepxu r coQryepH peLlJeHur.

3. Ocxoexr Hayi{Htl x HayqHonpxtloxHx npxHoc}l
flpmenau npeAcraBeH Te 3a peqeH3upaHe rpyAoBe, Kor4To cbAbpxar AocrarrqHo no

o6eM I sxaqr4Mocr npuHocr4, xnacuSrqrpax!4 KaKro cfie4Ba:

1. Hayvxu npuHocr4

- Paspa6orexr ca o6o6qexn MareMar qecKm MoAenta xa DC/DC u pe3oHaHcHr4

npeo6pa3yBarenu, ocuryprBau.ry4 eAHHHa aHanur qHa paMKa 3a u3cneABaHe Ha

A HaMUqHl,l peX[M14 14 yCTOfiqUBOCT.

- Paeunpena e reoper r{Hara ocHoBa Ha pe3oHaHcHr4Te crpyKryph qpe3 BbBeMaHe
Ha aHant4ThqH]4 3aB]1Cr4MOCTr4 14 HOpManh3r4paH napaMeTph, no3Bo'lrBaul
cucTeMaTHqeH cpaBH TeneH aHanu3.

- Paeeutu ca cucreMH MoAen!4 3a enerrpolao6unxocr, BKnnqureflHo
TpaHcMl4cr4oHH r,r xou$urypaquu u Y2HN2G apxnreKrypr4, no3BonrBau.ll,r Korl4qecTBeHa

oqeHKa Ha exepronorpe6neH!4e 14 Mou.lHocrxu npoSnnu.

- Buae4ena e KoHqenqunTa ,,ExeprrfiHa r4HTenureHTHocr", no3uquoHr4paula c noBara
eneKTpoHtaKa Karo KorHuruBex cnoi e xur6ep-Suouvxure exepruixu cr4creMu.

- klHTerpupaH ca noAxoAr4 or MauhHHoro u oOncxruoro r3KycrBeHo HTeneKryanHo

MoAenr4paHe (ML/XAI) 3a aHanr43 h noAnoMaraHe Ha B3eMaHero Ha peueHur B

eneprufixu o4creMu.

- [lpurnoxexr ca MoAenu or reopunTa Ha hrpure sa $oprrranueupaHa oqeHKa Ha pucKa

npu aBroHoMHr,r TpaHcnopTHh cr4cTeMu.

2. HayvHonprnoxHr npuHocr4

- Paapa6oreuur ca MeroAr,rKr4 3a onr[MaflHo npoeKrhpaHe Ha DAB u KBa3upe3oHaHcHr4

TonoflOrr4r4, OTqUTaU.I,l A HaMhqHh pexuMr,4, xOnryraquonxr aary6u u exeprrfixa
eQerruexocr.

- Peanuampanu ca MoAenh 3a aHafiu3 Ha ycrori,ruaocrra u o4HTe3 Ha ynpaBneHhe
(PlD, MPC, HeBpoHHl4 u tuzzy crpyrrypu), no3BonnBau.l4 apryMeHrhpaH rs6op na
cTpaTerh 3a ynpaBneH e.

- Cus4a4exr ca peAyllupaH MoAerr, npunoxhMlr 3a Abnrocpor{xu exepru xu
cr4MynaLlur4 np orpaH qeH 3qucnfiTeflHh pecypcr4.

- Paapa6oreuu ca npaKTr4qecKh npoqegyprl sa us6op u onruMu3aLlhc Ha nao4BHr4

eneMeHTr4 B c roBr4 eneKrpoHHr4 ycTpo crBa.

3. flprnoxxr npuHocr4

- Peanuerpaxn ca eKcnepuMeHranH nporor nu u aBToMaru3upaHu u3MepBarenHtl
cucreMu sa aepu$nxaqhn Ha pa3pa6oreHure MoAenu u rononoruu.
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- Paspa6orexra ca MhKpoKoHrponepHu peueHr4n sa quSpoeo ynpaBneHr4e Ha cunoBu
eneKrpoHHu npeo6pasyaarenu c o6pa6orxa Ha AaHHure B peanHo BpeMe.

- Paapa6orexu ca nareHTocnoco6xu rexHuqecKrl peueHtat, Marephanu3hpaHu B

perucTpr4paHh naTeHTh none3Hrl MoAenu.

- Cus4a4exu ca !4HrenureHrxn na6oparopnr nnar$opuu, r4HTerpupau.p4 xapAyep,

coQryep r u3MepBareflHu cpeAcrBa sa obyveHue 14 u3cneABaHe.

4. Mero4rvxu np Hoch

- Paopa6orena e MoAenHo-op[eHr paHa o6yvnrenna paMKa no c roBa eneKTpoHt4Ka,

6aarpana na MATLAB/Simulink, LabVlEW u Python, ocuryprBaqa uHrerpaq t MeXAy

aHaflurnrlHo MoAenIpaHe, KoMnDrbpHa c Mynaqrq eKcnepuMeHTanxa eepu$uraqrn.
- llpranoxenr ca $opuanura (uareuaruvecxr4 14 nor qecKu ruo4enn) u npaBuna-

6asllpaxu (ercneprura u fuzzy npaarana) noAxoAr4 3a crpyKryphpaHo onucaHue ta

eepuQuxaqun Ha anrophrM14 3a ynpaBneHHe Ha eneKTpoHH14 ycrpoficrea.

flpegcraeexure pe3ynrarr4 cBuAereflcrBar oa $optrrupana u chcreMHo pa3B[BaHa

HayqHa uKona, B paMKuTe Ha KoflTo KaHAHAaTTT urpae BoAeu{a ponF.

4. 3xaqruocr Ha npt,tHocxre 3a Hayxara H npaKTlKara
[lpraxocure uMar: Teoperuqua crofixocr - vpes o6o6qeHu MoAenu t4 aHanuruqHu

3aB cr4Mocl4; r4HxeHepHa npr4noxrMocr - B enefipoMo6unnocr, 3apnAHn cucreMr 14

smart grid; HTepArlcr.l nnrHapHa 3HaghMocr - r4HTerpaqu, Ha clnoBa enerrpoxura, Al u
rr6epcuryprocr; crpareruqecKa croraxocr - qpe3 KoHqenryanHo pa3Burr4e KbM

r4HreflureHrHa eHeprrfina un$pacrpyrrypa. Me4ysapoAHara BuAr4Mocr e ocurypeHa
vpeo ny6nuraqt4u B cnucaHun c IF/SJR, rrHgeKchpaHu xox$epenquu u yqacr e B

MexqyHapoAH14 npoeKrul.

5. Kprrnvxu 6enexxr yr npenoprxu
flpe4crasenure Marephan He cbAbpxar MeroAonorr4qHu tanx KoHqenryanHh

cna6ocru. [z'lscnegeaxunra ca nocneAoBarenHh, apryMeHTHpaHu u noruqecKu
HaArpa4aHr4. Karo ecrecreeHa nocoKa 3a no-HararbuJHo pa3Burue Moxe Aa ce oqeprae
oule no-aKr BHo no3uqr4oHr4paHe Ha paopa6orenara HayqHa nuHun B paMKure Ha

uaqa6nu eaponeficxu r43cneAoBarencKu nporpaMr, KaKro 14 pa3uJ14peBaHe Ha

MeMyHapoAHr4Te HayqH Mpex . Toea 6 Aonpr4Hecno 3a AonbnHurenHo yKpenBaHe Ha

MeMyHapoAHara BmAuMocr Ha Beqe yrBbpAeH re pe3ynraT[.

3AKNloqEHHE

Cneg sa4rn6oqeH aHaa 3 Ha npeAcraBeH Te no KoHKypca HayqH TpyAoBe, TrxHara
TeMar qHa LlFnocT, HayqHa op r HarHocT, npaKThqecKa nphnoxuMocT 14 cbAbpxau.luTe
ce B TRX npuHocr,l, AaBaM Karerop qHo nonox rerHa oqeHKa 3a

HayqHor43cneAoBarencKara, Hayr{Ho-npunoxHara !4 npenoAaBarencrara 4efinocr xa
KaHAr4Aara. C y6e4exocr npeAnaraM AoLl. AH r,rnx. Hnronafi Ip6ocnaeoe Xuxoe ga 6uge
ua6pan sa aKaAeMrlqHara AnbxHocr ,,npo$ecop" no npo$ecuoranHo HanpaBnenue 5.3

,,Kouyxuxaquouua u KoMnrcTbpHa rexH Ka", HayqHa cnequanHocr ,,Eneuexrr u

ycrpoticraa Ha aBToMaruKara 14 r43vucr reflHara rexHuKa".

T{'IEH HA )KYP]4TO:
(npoQ.a-p uttx. Orxnn Haxoa)
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on the competition for the academic position of "Professor"
Professional Field 5.3 "Communication and Computer Engineering"

Scientific Specialty: "Elements and Devices of Automation and Computer Engineering"
announced in State Gazette No. 101127.11.2025

Candidate: Assoc. Prof. DSc Eng. Nikolay Lyuboslavov Hinov
Reviewer: Prof. PhD Eng. Ognyan Nakov

Department of Computer Systems, Faculty of Computer Systems and Technologies,
Technical University of Sofia

1. General Characteristics of the Research and Applied Scientific Activity of the
Candidate

The competition is announced in accordance with the established legal order for the
needs of the professional direction 5.3 "Communication and Computer Engineering". The
submitted materials show full compliance with the requirements of the ZRASRB, the
Regulations for its implementation and the internal rules of TU - Sofia.

The candidate Assoc. Prof. DSc Eng. Nikolay Lyuboslavov Hinov is an established
scientist with consistent academic development - Master of Engineering (1995), Doctor
(1999), Associate Professor (2006) and Doctor of Sciences (2024). His academic career
spans the Department of Power Electronics and the Department of Computer Systems of
TU - Sofia, combining scientific, teaching and management activities (Deputy Dean, Head

of Department).
His scientific activities include: modeling and design of power electronic converters;

resonant and quasi-resonant structures; electromobility and Y2HN2G systems; intelligent
energy networks; model-based design; integration of artificial intelligence methods in

energy systems; formal verification and rule-based models; cybersecurity of loT and

embedded systems.
The presented scientific works form a systematically developed scientific line with a

clearly expressed evolution - from classical power electronics and resonant converters to
intelligent cyber-physical energy systems and the concept of "Energy lntelligence".

The candidate significantly exceeds the minimum national requirements - with a
required 860 points, he presents 4342 points. There is an exceptionally high scientific
output, international visibility (ScopuslVVoS indexing), participation and leadership of
national and international projects, as well as significant patent activity. The scientific
publications are thematically related, methodologically sound and demonstrate maturity
and independence of scientific thinking.

2. Evaluation of Teaching Activity
The candidate's pedagogical activity is extremely intensive and systematic. Over the

past three years, he has led 830 hours of lectures on a wide range of disciplines, including:
power electronics; electronic regulators; modeling of power systems; semiconductor
elements; automated design; expert systems and artificial intelligence; optimization
methods for systems on a chip; digital management of smart cities. This wide scope shows
not only expertise in classical electronics, but also active integration of modern digital and

Al approaches in training.
The candidate has successfully supervised 7 doctoral students, which is a clear
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indicator of a scientific school and sustainable academic influence. The textbook
"Semiconductor Electronics" represents a solid theoretical basis for training students in the
field.

His pedagogical activity is characterized by: high methodological culture;
implementation of model-based approaches; use of modern simulation environments;
integration of hardware and software laboratory solutions.

3. Main Scientific and Applied Gontributions
I accept the papers submitted for review, which contain sufficient contributions in terms

of volume and significance, classified as follows:
1 . Scientific contributions
- Generalized mathematical models of DC/DC and resonant converters have been

developed, providing a unified analytical framework for studying dynamic regimes and
stability.

- The theoretical basis of resonant structures has been expanded by introducing
analytical dependencies and normalized parameters, allowing for systematic comparative
analysis.

- System models for electromobility have been developed, including transmission
configurations and V2HA/2G architectures, allowing for quantitative assessment of energy
consumption and power profiles.

- The concept of "Energy lntelligence" has been introduced, positioning power
electronics as a cognitive layer in cyber-physical energy systems.

- Machine learning and explainable artificial intelligence (MUXAI) approaches have

been integrated for analysis and decision-making support in energy systems.
Game theory models have been applied for formalized risk assessment in autonomous

transport systems.
2. Scientific and applied contributions
- Methods for optimal design of DAB and quasi-resonant topologies have been

developed, taking into account dynamic modes, switching losses and energy efficiency.
- Models for stability analysis and control synthesis (PlD, MPC, neural and fuzzy

structures) have been implemented, allowing for a reasoned choice of control strategies.
- Reduced models have been created, applicable for long{erm energy simulations with

limited computing resources.
- Practical procedures for selection and optimization of passive elements in power

electronic devices have been developed.
3. Applied contributions
- Experimental prototypes and automated measurement systems for verification of the

developed models and topologies have been implemented.
- Microcontroller solutions for digital control of power electronic converters with real-

time data processing have been developed.
- Patentable technical solutions have been developed, materialized in registered

patents and utility models.
- lntelligent laboratory platforms have been created, integrating hardware, software

and measuring instruments for training and research.
4. Methodological contributions
- A model-oriented training framework for power electronics has been developed,

based on MATLABiSimulink, LabVlEW and Python, providing integration between
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analytical modeling, computer simulation and experimental verification.
- Formal (mathematical and logical models) and rule-based (expert and fuzzy rules)

approaches have been applied for structured description and verification of algorithms for
controlling electronic devices.

The presented results testify to a formed and systematically developed scientific
school, within which the candidate plays a leading role.

4. Significance of the Contributions
The contributions have: theoretical value - through generalized models and analytical

dependencies; engineering applicability - in electromobility, charging systems and smart
grid; interdisciplinary significance - integration of power electronics, Al and cybersecurity;
strategic value - through conceptual development towards smart energy infrastructure.
lnternational visibility is ensured through publications in lF/SJR journals, indexed
conferences and participation in international projects.

5. Critical Remarks and Recommendations
The presented materials do not contain methodological or conceptual weaknesses.

The research is consistent, well-reasoned and logically built upon. A natural direction for
further development could be an even more active positioning of the developed scientific
line within large-scale European research programs, as well as the expansion of
international scientific networks. This would contribute to further strengthening the
international visibility of the already established results.

CONCLUSION

After a thorough analysis of the scientific papers submitted for the competition, their
thematic integrity, scientific orlginality, practical applicability and the contributions
contained therein, I give a categorically positive assessment of the candidate's research,
applied science and teaching activities. With conviction, I propose that Assoc. Prof. Dr.

Eng. Nikolay Lyuboslavov Hinov be elected to the academic position of "professor" in
professional field 5.3 "Communication and computer technology", scientific specialty
"Elements and devices of automation and computing technology".

Member of the Jury:

/Prof. PhD Eng. Ognyan Nakov/
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