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_f10'KOHKYPC 3a 3aemaHe Ha akagemMuyHa AnmbxXHoOCT ,npodecop” no MpodecroHanHo
“““HanpasneHue: 5.3 KoMyHUKaLMOHHA 1 KOMMIOTbPHA TEXHWUKa, HayyHa cneuumanHocT:
EnemeHT 1 ycTpoiiCTBa Ha aBTOMaTuKaTa U U34ncnuTenHara TexHuka,
obsseH B [1B 101/27.11.2025 r
C KaHauaaT: aou. AH K Hukonai JiobocnaBos XMHOB

UneH Ha Hay4YHOTO Xypu: npod. A-p MK OrHsH Hakos
kategpa ,KomnioTbpHU cuctemu” koM PakynteT ,KOMNIOTBPHU CUCTEMU U TEXHONOrMK®
npu TY-Cocus

1. Obwa XapaKTepuCcTUKa Ha Hay4yHou3cnepoBaTesyickata U Hay4YHONMpPUNoOXHaTa
AEWHOCT Ha KaHauaara

KOHKypCbT € 00s8iBEH N0 YCTaHOBEHWSA 3aKOHOB pef 3a HyXAuTe Ha NpodeCcUOoHanHo
HanpaBnenne 5.3 ,KomyHukauumoHHa u KoMnTbpHa TexHuka“. [lpeacraBeHuTe
mMaTepuany nokaseaT NbHO CbLOTBETCTBME C u3ncksaHusaTa Ha 3PACPB, lNpasunHuka 3a
npunaraHeTo My U BbTpelwHuTe npasuna Ha TY — Codms.

KangmgatsT pou. AH wHxX. Hukonan JliobocnaBoB XWHOB € YTBbPAEH YYeH C
nocrneaoBaTenHo akageMU4yHo pasBuTUEe — marucTbp-uHxeHep (1995), poktop (1999),
poueHT (2006) n poktop Ha HaykuTe (2024). AkageMuyHaTa My Kapuepa npemMuHasa npes
kategpa ,Cunoea enektTpoHuka“ u kategpa ,KomniotbpHu cuctemun” Ha TY — Codusn, Kkato
cbyeTaBa HayvHa, npenogasarencka v ynpasneHcka AeWHOCT (3aM.-AeKaH, pbKkoBoauTen
Ha kaTegpa).

HayyHaTa my genHocT obxBalla: modenvpaHe u NpoekTupaHe Ha CUMOBU eNEeKTPOHHU
npeobpasyBaTenu; PE30HAaHCHNU W KBA3UPE30OHAHCHW CTPYKTYpW; €neKTPOMOBUNHOCT U
V2H/N/2G cuctemu; MHTENMUIEHTHU eHEepPruiHu Mpexu; MogenHo-6asnmpaHo NpoekTupaHe;
WHTErpaumMa Ha METOAM Ha W3KYCTBEHMSA WHTENEKT B €HEepruitHu cuctemu; cdopmanHa
Bepudvkaums u npasuna-6asvpann mopenu; kubepcurypHoct Ha loT W BrpageHu
cucTemu.

MNpeacraBeHUTe Hay4yHU Tpyaose dhopMmupaT CUCTEMATUYHO pasBUTa Hay4dHa NUHUA C
SICHO W3pa3eHa eBONUMA — OT Kacu4ecka cunoBa €eneKkTPoHUKa U Pe30HaHCHU
npeobpasyBatenu 40 MHTENUIEHTHU Knbep-pu3nyHn eHepruinHn CUCTEMU 1 KoHLenuuaTa
,EHEPrniiHa MHTENUreHTHOCT",

KaHouaatbT 3HAYMTENHO HagBuLAaBa MUHMMAaNHUTE HaUMOHAaNHW U3WCKBAHWMA — Mpu
nanckyemmn 860 Toukm npeactaea 4342 Toykn. Hanuvue e M3KMKYMTENHO BUCOKa Hay4Ha
npoaykuusi, mexgyHapogHa suaumocT (Scopus/WoS uHAekcauus), yyactue U
PBKOBOACTBO HA HALUMOHANHU U MEXAYHapOAHW MPOEKTU, KaKTO U 3Ha4YMTenHa naTeHTHa
akTuBHOCT. HayyHute nybnukauum ca TeMaTu4HO CBbP3aHU, METOAONOMMYHO U3AbPXKaHW
N AEMOHCTPUPAT 3PANOCT M CAMOCTOATENHOCT Ha HAY4YHOTO MUCTEHE.

2. OueHKa Ha negaroruyeckKara NnoAroToBka U AeMHOCT Ha KaHauAaara

[Neparormyeckata AEWHOCT HA KaHauaaTa € U3KIMHYUTENHO UHTEH3UMBHA U CUCTEMHA.
[Mpe3 nocnegHuTe Tpu roguHn e sognn 830 yaca nexkymum No WUPOK CNEKTbP ANCLUNIUHM,
BKIIOMUTENHO: CUNOBA E€NEKTPOHUKA, ENEKTPOHHW perynaTtopu; MoAaenupaHe Ha CUnoBu
CUCTEMW; NONYNPOBOAHWKOBU eNeMeHTN; aBTOMaTU3NpaHO NPOEeKTUpPaHe, eKCNepTHU
CUCTEMMU W W3KYCTBEH WHTENEKT, ONTUMW3AUMOHHW MEeToAM 3a CUCTEMU BBPXY 4un,
AWTUTANHO ynpaBneHne Ha UHTEeNUIeHTHU rpagoBe. To3un WKnpok obxsaT nokasea He camo
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eKCNePTHOCT B KNacu4eckata enekTpoHWKa, HO W aKTUBHA WHTErpauus Ha CbBpEeMEeHHU
uncposu 1 Al-noaxoaun B obyyeHuneTo.

KaHanaaTbT € pbKOBOAWUN YCMELWHO 3alUTUNKU 7 AOKTOPAHTY, KOETO € iCEH nokasaTen
3a HayyHa LKOna U YCTOMYMBO akafleMWyHo BnusiHue. Y4yebhukbT ,[MonynpoBoaHukoBa

EnNeKTPOoHMKA" npeacraenaea ctabunHa TeopeTnyHa OCHOBA 3a NOArOTOBKA Ha CTYAEHTU B
obnactTa.

Meparornyeckara My LEWHOCT ce XapakTepusupa C. BUCOKA MeTofu4vecka KynTtypa;
BHeOpABaHe Ha MO,D,eJ'IHO—633I/IpaHVI nogxoawu; nanons3saHe Ha CbBpPeMeHHU
CUMYynaunoHHKU Cpean,; UHTerpauna Ha XxapayepHu v COCbTyepHVI PeLleHuns.

3. OCHOBHM Hay4YHW 1 HAYHHOMPUNOXHMN NPUHOCH

lNpuemam npeacTaBeHUTE 3a peueH3npaHe TpyaoBe, KOUTO CbAbpXaT A4OCTaTbYyHO NO
0beM 1 3Ha4YMMOCT NPUHOCK, KnacuuumpaHu KakTo cneasa:

1. Hay4Hu npuHocu

- PaspaborteHn ca obobweHn maTtemaTtuydeckn mopeny Ha DC/DC u pe3oHaHCHW
npeobpasysateny, oOcCUrypsBaliM efuHHa aHanuTu4Ha pamka 3a u3cneaBaHe Ha
AVHAMUYHU PEXUMU W YCTONYUBOCT.

- PaslumpeHa e TeopeTuyHaTa OCHOBA Ha PE30HAHCHWTE CTPYKTYPU Ypes BbBeXAaHe
HAa aHanUTUYHU  3aBUCUMOCTM W HOPManuaupaHu napameTpu, MO3BOMSBALUM
CUCTEMATUYEH CPABHUTENEH aHanua.

- Paseutm ca cucteMHum Mogenu 3a  eneKkTPOMOBUNHOCT,  BKIIOYUTENHO
TPaHCMUCUOHHN KoHdurypauun n V2HN2G apxuTekTypu, no3sonasBallyM KonuyecTBeHa
OLUEeHKa Ha eHepronoTpebnexHne 1 MOLWHOCTHU NPOMUNK.

- BeBegeHa e koHuenuusTa ,EHepruiHa MHTENUreHTHOCT, NO3nUMOoHMpaLLa cunoearta
enNeKTPOHUKa KaTo KOrHUTUBEH CNoWn B Knbep-husnyHUTEe EHEPrmiHN CUCTEMN.

- MHTerpupanu ca nogxoau OT MaLIMHHOTO U OBACHUMOTO U3KYCTBEHO MHTENEKTYyanHo
mogenupaHe (ML/XAI) 3a aHanu3 W nognomaraHe Ha B3EMaHETO Ha pelleHus B
EHEepruiHn cuctemu.

- MNpynoxeHu ca mogenu OoT TeopusiTa Ha urpuTe 3a hopmanuanpaHa oLeHka Ha pucka
npy aBTOHOMHMW TPAHCNOPTHU CUCTEMMU.

2. Hay4yHONpMNOXHU NpUHOCHK

- PaspaboTtenu ca meTtoguku 3a ontumanHo npoektupaHe Ha DAB un kBasupesoHaHCHU
TOMOMNOMUK, OTYUTALLUM OUHAMUYHW PEXUMKM, KOMYTaUUOHHUM 3arybun un eHepruitHa
e(PeKTUBHOCT.

- PeanusupaHun ca mogenu 3a aHanu3 Ha yCTOMYMBOCTTA U CUHTE3 Ha ynpaBneHue
(PID, MPC, HeBpoHHW u fuzzy cTpykTypu), nossonseawiM aprymeHtupaH usbop Ha
cTpaTeruu 3a ynpasneHue.

- Cb3pgadeHn ca peayuvpadHv MOAEnu, MPUNOXUMKU 33 ObITOCPOMHU EHEepruiiHu
CUMynauumn Npu orpaHUYeHn N34YNCNIUTENHN PECYPCH.

- PaspaboTtenn ca npakTtudecku npoueaypu 3a v3bop M ONTUMU3aUMS Ha NacuBHU
eNneMeHTN B CUIIOBU €NIEKTPOHHW YCTPOICTBaA.

3. MpUNoOXHU NPUHOCHK

- Peanuaupanu ca ekcnepumeHTanHu nNpoToTUNM U aBTOMaTU3MPaHU M3MepBaTenHu
cucTemu 3a Bepudukaumsa Ha paspaboTeHuTe MOAENV U TOMOMOTUW.



- Pa3paboTeHun ca MUKPOKOHTPONEPHW peLLEHUst 3a UMPOBO ynpaBneHne Ha Cunosu
eneKTpoHHW npeobpasysaTenu ¢ 06paboTka Ha JaHHUTE B peanHo BpeMe.

- PaszpaboteHn ca naTeHTOCNOCODOHU TEXHUYECKUM peLueHusi, MaTtepuanusvpaHn B
pPerncTpupann NnaTeHTU u NonNesHn Mmoaenw.

- Cb3gageHn ca vHTenureHTHU nabopatopHU nnaTtdopMu, WHTErpupaluu xapayep,
cobTyep U usmepBaTenHu cpeacTsea 3a obyyeHne U uscneaeatxe.

4. MeToanNYHN NPUHOCK

- PaspaboTteHna e mogenHo-opueHTupaHa obyyntenHa pamka no cunoBa eneKkTPoHUKa,
BasvpaHa Ha MATLAB/Simulink, LabVIEW u Python, ocurypsaBalia uHTerpauns mexay
aHanuTMYHO MoAenupaHe, KOMNITbPHA CUMYynaLUus N ekcnepuMeHTanHa sepudunkaumsa.

- lMpunoxeHn ca dopmanHu (MaTemaTWyecku W NOrMYyeckn Moaenwu) u npasuna-
Basunpann (ekcnepTHu w fuzzy npaBuna) nogxoAuM 3a CTPYKTYpUpaHO oOnucaHue u
BepudVKaUMA Ha anropuTMun 3a ynpasneHve Ha eneKkTpoHHW YCTPOWUCTBA.

MpeacraseHnTe pesyntaTu cBuaeTencrear 3a dopMmupaHa U CUCTEMHO pasBuBaHa
HayyHa LUKoNna, B paMKUTE Ha KOATO KaHAWAATLT urpae sofeLla pons.

4. 3HaYMMOCT Ha NPUHOCUTE 32 HayKaTa U NpaKTukaTa

MNpuHOCKMTE UMAT: TEOPETUYHA CTOMHOCT — 4ype3 obobLieHn modenu U aHanUTUYHK
3aBUCVYMOCTU; UHXEHEepHa NPWUNOXUMOCT — B €NeKTPOMOBUNHOCT, 3apAAHU CUCTEMU U
smart grid; MHTEpAMCUMNNIMHAPHA 3HAYNMOCT — MHTErpauust Ha cunoBa enekTpoHuka, Al 1
KMOEepCuUrypHocT;, cTpaTernyecka CTOMHOCT — 4pe3 KOHUenTyanHo pasButue KbM
WHTENWreHTHa eHeprunHa uHgpacTpykTypa. MexgyHapogHata BUOUMMOCT € OCUrypeHa
ypes nybnukaumm B cnucanus c IF/SJR, wHaekcmpaHu KoHdepeHuun U ydactue B
MeXAyHapoAHW NPOEKTH.

5. KputnuHu 6Genexku u npenopbKu

MNpeacrtaBeHWTe Martepuann He CbAbpXKaAT METOAONOMMYHU UMW  KOHUEeNnTyanHu
cnaboctn. WscneasaHusiTa ca nocnefoBaTenHu, aprymMeHTUpaHu WU NOrUYecku
HaarpaxaaHu. Kato ectecTBeHa NocoKa 3a No-HaTaTbLUHO pa3BuTUE MOXeE [a ce ovyepTae
Olle no-aKTUBHO MNO3MUMOHWPpaHe Ha paspaboTeHaTa HayyHa NWHUMA B paMKUTE Ha
mMawabHy eBponenckn u3cnefoBaTencku nporpamu, KakTo W paswupsiBaHe Ha
MeXAyHapoaHUTe Hay4yHu mpexu. Tosa Bu gonpuHecno 3a AONbNHUTENHO YKpensaHe Ha
MexzayHapoaHata BUAUMOCT Ha BeYe YyTBbpAeHUTe pesynTtaTu.

3AKIMIOYEHUE

Cnepn 3agbnboveH aHanus3 Ha NpeAcTaBeHUTe No KOHKypca HayyYHW Tpyaose, TAxHaTa
TeMaTU4yHa UANOCT, Hay4YHa OPUTMHANHOCT, NpakTuyecka NpPUNOXMMOCT U CbAbpXawuTe
ce B TAX NpuUHOCK,  JaBam KaTeropM4Ho  MOMOXWTENHaA  OueHka  3a
Hay4yHouscnegoBarTenckara, Hay4YHO-MpunoXxHata W npenogasaTenckarta AeWHOCT Ha
kangupata. C ybegeHocTt npeanaram gou. AH MHX. Hukonai Jllobocnasos XuHoe aa 6vae
n3bpaH 3a akagemMuyHaTa ANbXHOCT ,npodecop” no npodgecnoHanHo Hanpasnexwune 5.3
,KOMyHUKaUWOHHA W KOMMIOTbPHA TEXHWUKA", HayyHa cneuuanHoct ,EnemeHtT u
YCTPOWCTBA HAa aBTOMaTUKaTa v U34yncnuTenHara TexHuka“.

Oara: YINEH HA XYPUTO:
(npodh. A-p nHx. OrHaH Hakos)



OPINION

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. 101/27.11.2025

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 V2H/N2G 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 Intelligence”.

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 (Scopus/WoS 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 Contributions

| 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 V2H/V2G architectures, allowing for quantitative assessment of energy
consumption and power profiles.

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

- Machine learning and explainable artificial intelligence (ML/XAI) 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 (PID, MPC, neural and fuzzy
structures) have been implemented, allowing for a reasoned choice of control strategies.

- Reduced models have been created, applicable for long-term 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.

- Intelligent 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 MATLAB/Simulink, LabVIEW 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.
International visibility is ensured through publications in IF/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 originality, practical applicability and the contributions
contained therein, | give a categorically positive assessment of the candidate's research,
applied science and teaching activities. With conviction, | 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".

Date: Member of the Jury:

/Prof. PhD Eng. Ognyan Nakov/



