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TpyA 3a npu4o6uraHe Ha HayqHa creleH ,,AoKTop Ha HayKr.rre" ro
HarIpaBJreHLIe 5.3.,,KouyHuKaIIrIoHHa LI KoMnlortpHa rexHI.IKa", HayqHa

crlelruanHocr,, CucreMI,I c H3KycrBeH uHTereKT"

Anrop Ha Al{ceprauuoHHl{fl TpyA: Aoq.a-p usx. Huronafi Jfto6ocrraBoB XuHoe
Teua Ha AlIcepraIIIroHHI{fl TpyA: Mo4eruo 6asupano rpoeror4paHe Ha cr{JroBr.r eneKrpoHHr.r

ycrpoficrna

rlleH Ha HayqHoro lxyplr: rtpo$.A-p r.{Hx. [Nl,rurup HeAerqen Kapacro.auon, I4Hcruryr no
rzuQopvraqr4oHnlr H KoMyHr.rKarIuoHHr4 TexHoJrornr.r - EAH, Co$rar, yl. ,,Ara4. l. EoHHeB",

6t.2

L. AmryaJrHocr Ha AncepraurroHHr.rfl TpyA

Curosata eneKTpoHLIKa Llrpae KJIIotIoBa pon,a B rul.rpoK cneKTtp or npr,rnoxeHr.r, - or
stso6HosseMll eHepruit:aw cucteMlr lE eJrexTpr4qecKr.r [peBo3Hr.r cpercrBa Ao r{HAycrprdanHrd

TexHoJIoruI4, 3a.qBI,IxBaHr.If, Lr 6urosa eneKTpoHLrKa. C HapacrBauloro BHHMaHue KbM

eHeprnfiHa eQexrunnocr I,I HaMaJI.rIBaHe Ha BbrnepoAHr,rre eMr4cvt4, Bb3Hr,rKBa Ho6xoAl.ltrocr
or HoBI4 MeroALI 3a npoerTl,rpaHe, Korrro Aa rapaHTr4par no-e$eKTr.rBHa r4 HaAexAHa pa6ora

Ha cI4JIoBI,ITe eneKTpoHHLI yctpoftcrna. MoAeruo 6asupaHo:ro npoeKTr{paHe no3BoJr.rrBa

IrHTerpaquflTa Ha pil3nl{qHu KJroHoBe oT HayKara Karo eJIeKTpoHtrKa, eneKTporexHvtKa,

MareMaruKa u znQoprnrarvtna, Koero Hacbpr{aBa raHoBaIIuI,ITe 14 pa3Brdrr4ero Ha HoBLI peIxeHI,Ir.

Bt:uoxsocrra Aa ce H3noJI3Bar v ssar,rN{oAeficrBar AocrrrxeHr.rflTa Ha re3l,r pa3nr,rrrHr4

o6racru e or cblrlecrBeHo 3HatleHrre 3a HalpeAbKa B rrpoeKTr.rpaHero Ha cnnoBr,r eneKTpoHHH

ycrpoficrna. Hanpe4tK6T B r(oMrrlorr,pHprre rexHoJroruu u co$ryepHure uHcrpyMeHTr.r 3a

crMynauH, npaBl4 Bb3MoxHo rro-peanrrcTr4rrHoTo Lr TorrHo MoAeJrrrpaHe Ha crrJroBrrTe

eneKTpoHHrE ycrpoficrsa. Tona 3Haqr{TeJrHo nogo6pxsa cnoco6Hocrra Ha uHxeHepkrre h
npoeKTaHTure Aa [peABI4xAar noBeAeHr.rero Ha ycrpoficreara trpu pa3nnqHr.r yciloBurfr v 

^alpaBflT Heo6xo4Lttvtl4Te KopeKrrr4n or{e Ha erarra Ha [poeKTr.rpaHe. B rosfi acrreKT TeMarr.{Kara

Ha Ar,rcepTarJwflTa e aKTyaJrHa [r rroJre3Ha.

2. Creueu Ha rro3HaBaHe cbcroflHrrero na npo6.ueMa rr rBopqecKa
rrHTeplp eTarlr{fl Ha JrrrTep aTypHr{fl M aTep rr aJr

IIpu pa:pa6orxara Ha ArzcepraunflTa aBTopbr e npeAcraBun o6urupeH z gaArr6oqeH

flpeuleA Ha cbIIIecTByBauIaTa nrrTepaTypa IIo TeMaTa, KaTo Ha Ta3v ocHoBa ca

ugenraQr,rqupaHr KJIIoqoBV npeArr3BlrKareJrcrBa flpa npoeKTr,rpaHe Ha cranoB]r eneKTpoHHr.r

ycrpoftcrna. Oupe4eneuu ca ofpaHr.rr{eHhfl'ra Ha ctrrlecrByBarrl}rre KnacuqecKu MeroAa 3a

npoeKTLIpaHe, KaTo: Jrarrca Ha oueHKa 3a TonepaHcuTe Ha cxeMHrrTe eJreMeHTr,r, r{3noJr3BaHeTo

Ha aHaItHTIrrIHI4 cborHorrreHur, BaIfirp'HH B ycraHoBeH pexuM ua pa6ora Ha ycrpoficrBara,
cnoxHl4 H BpeMeeMKr{ MeToAHKH 3a rrpoeKTr.rpaHe, 3aBbpuBaulu c HeeAHo3HaqHo onpeAenflHe



Ha crofiHocrl.ITe Ha cxeMHHTe eJIeMeHTr.r. B rosu cMr,rcbJr e HanpaBeHo rBopqecxo r,r3noJr3BaHe

H pa3BI.{THe Ha CbIIIeCTByBaIIIHTe MeTOAr.r 3a npoeKTr,rpaHe, KaTo Te ca Aorr}JIHeHI.I c

npl4naraHeTo Ha TexHLtKH Ha H3KyCTBeHI,rfl r,rHTeJreKT, B KOHTeKCTa Ha CJIOX(HU r.r AHHaMLTTIHO

npoMeHflIrIH ce cucreMl,I, KaKBHTo ca cuJroBr.rre eJreKTpoHHH ycrpoficrsa. fopensaoxeHoro
MII AaBa ocHoBaHI4e Aa HanpaBf, 3aKJrroqeHrre, qe aBTopBT HMa 4o6po pas6upaue 3a rexyrrloro
cbcrorHue Ha HayqHara npo6leMarlrKa s o6racrra Ha rvceprarllrrra u cnoco6ure 3a

TrxHoTo pelraBaHe.

3. CrornercrBlre Ha Lr36paHara MeroAr{Ka Ha rr3cJreABaHe r{ [ocraBeHara
ueJr rr 3aAarrn Ha ArrcepTaurroHHr.rfl TpyA

Hafi-o6qo Ka3aHo Ilenra Ha AllceprarruoHHr.r.s rpya e: Pa:pa6oruaHe 14 npr{naraHe Ha

HoBu MeroI.rt tt rexHlIKI,I 3a Mo.qenHo 6asupano [poeKTr.rpaHe Ha c]rJroBr,r eJreKTpoHHH

ycrpoficma, ocHoBaHIr Ha u3[oJl3BaHero Ha r,r3xycrBeHr{fl tIHTeJreKT, KoHTo .qa uoAo6p.st
xapaKTepHcrLIKHTe H Aa rapaHTr,rpar noKa3areJrr{Te Ha cr.rJroBu eneKTpoHHll ycrpoficrsa. B
Ta3H Bpb3Ka Ca H 3ALaqvTe, Kor.rro npor.r3Tr4r{aT oT Ta3r.r qen: [perneA v aHutu3 Ha

cbuIecrByBaIqLITe MeroAonoruu 3a MorenHo 6a:llpauo npoeKTrapaHe B KoHTeKcra Ha

HeroBoro I,I3noJI3BaHe B CUJIOBaTa eneKTpOHI,IKa; r,I3IIOJI3BaHe Ha MOAeJrut 3a Onr4caHr.{e Ha

peilnHoro [oBe.(eHI,Ie Ha cLJIoB]rre eneKTpoHHr.r ycrpofic:rra; npunaraHe Ha pauuoHanHu

MerpoALIKI4 3a [poeKTlrpaHe 3a onpeAeJreHe Ha HaqaJrHr,rre crofisocrz rtpu
0[TL'IM[I3aIII4OHHIrre [polleAypr.r; rr3rron3BaHe Ha HeBpoHHr.r Mpex[ 3a rrpoeKTr4paHe Ha

eneKTpoHHla upeo6pa3yBarenl.{; TecrBaHe v Banvl.LrpaHe Ha gwzai.tua qpe3 cuMyilalJ,1lu u
eKc[epI4MeHTI,I; oIIeHKa na eQeru.rBHocrra Ha npeAnoxeH[Te noAxoAH 3a rrpoeKTr,rpaHe B

cpaBHeHHe cbc cblIlecrByBallrr.rre. 3a nyN4ure Ha r,r3cJrerBaHero ca npnrloxeHr,r cneAHr4Te

MeroAonorur{Hl,I [oAxoAu: AnarL{TLIqHId MeroAI,I 3a onvcaHlle Ha ocHoBHfi 3aBLrcuMocrI,I u
B3aHMOBpb3KLI B CLIJIOBI,ITe CXeMI,I U 3a npoBex.qaHe Ha orrrI,IMH3aqLtoHHLI npOUeAypU;

KounrompHo MoAeJIIapaHe 14 cr{Mynaqu, 3a MoAenupaHe Ha ycrpoficrnara r4 rrpoBexAaHe Ha

cHMynaLIu[ u aBToMarH3]IpaHo flpoero]rpaHe; Excnepr,rMeHTaJrHlr MeroAra 3a BanHAHpaHe Ha

npeAnoxeHllTe MeroAI{KI4 3a [poeKTr.rpaHe v CpaeHurelen aHaJrrr3 3a cpaBHeHr.re Ha

pe3ynrarlr or cI4MyJIauuI4, IIpoH3BoAureJrHocr, ToqHocr I4 eQexrunuocr Ha MeroArzre.

Cuopeg MeH aBTopa e npunoxllJl aAeKBarHa Merorr.rKa 3a r{3cJreABaHe 3a HyxAVTe Ha

paspa6omara.

4. Hayunv ul*tilu HayrrHo[plrJro]KHr{ [pr{Hocn Ha A}rceprarlr{oHHrrfl TpyA

flpueuarra HaIIbJIHo aBTopcKoro BrzxAaHe sa xracuszKarlzrra u $oprraynr.rpoBKara Ha

nptIHocLITe Ha AHcepraIIlroHHLI.,r rpyA. OcHosHr.rx HayqeH flplrHoc B rr3cneABaHero ca
o6o6rueuoro pa3rnexAaHe Ha ABa KJraca crrJroBr4 eneKTpoHHz ycrpoficrna; DC-DC u DC-AC
npeo6pasyBareJll,I. Ha rasz 6aza ca flonyqeHrr paq]roHanHr.r MeroAr4Kr.r 3a rrpoeKTilpaHe,

AoIIIJIHeHLI c MoAenHo-6azupaua orrrr,rMr.r3aur.rfl tro peQepeurna Kpr.rBa Koero e MHoro

cbIIIecrBeH HayqHo-npI,IJIoxeH rrpaHoc. MHoro [one3Hr.r 3a r.rHxeHepHara rrpaKTrrr(a ca
npunoxHprre npLIHocI,I, Karo Hafi-uHoearLrBeH e npanaraHero Ha HeBpoHHlr Mpexr4 3a

npoeKTupaHe Ha cnJIoBLI eneKTpoHHra ycrpoficrga. Karo MHoto [oJroxr4TeJrHo oueHsBaM

I,I3IIoJI3BaHero Ha pe3ynrarr{ or Ar4ceprarlrroHHnTe r.r3cneABaHv[fl,, lpvt pa6orara rro [poeKTr.r



K:rM OoHl HayuHu Wscnegvawut, Haquosa.ueu r{eHTbp rro MexarpoHr4Ka fi qr4cru

TexHoJIOrVra v [P.

5. IIpeueHKa Ha ry6rrKarlrr{Te rro Ar{ceprarlrroHHrrs rpyA

Ktlr Allcepraullrra ca npr4noxeHrd 14 HaytrHI{ uy6luxaquu B cflHcaHr.r.,r pr

xon$epenquu. Bcrqrlrre AoKJIaAI4 ca HHAeKcupaHla r Scopus, a flo-toJrflMara qacr or r.rrx B

WoS. MHoro 4o6po BIIeqarJIeHVe Mh [paBr4 HaJrnrrr.rero Ha caMocro.,rreJrHu rry6rttxaquu n

u3!.au:zfl c IF s o6lacta Ha rbpBlrre KBaprr4na Qlu Q2. OcHosHzre pe3ynrarr. or pa6orara
no rpyAa ca ny6nuxyBaHu B u31anilfl THrr ,,orBopen 4ocrrrt". Baxnocma u srsAeficrBuero
Ha re3LI ny6nuxaquu ce AoKa3Bar H or HanpaBeHr.rre Ur.rrrrpaHr.r.rr, Karo aBTopbr e [peAcraBrdn
B MaTepHilnr,rTe caMo MiIJrKa qacT oT T.rrx.

6. Muenur, rrpe[opbKrr ll Oenexxu

Cuu'rau, qe [peAcraBeHtflT AtrceprauhoHHr{.,rr rpyA cbAbptra 3HaqHMr Hayr{Hu

pe3yJITarH, KoI4To npeAcraBnf,Bar npzHoc s o6racrra Ha cr.rJroBara eneKTpoHlrKa r4 B

cucreMure c LI3KycrBeH rzHTeneKr. Tegu pe3ynraril ca 6eacnopHo Aocrr4xeHue KaHAvr1.ara yr

AaBar eAI,IH HOB HeCTaHAapreH rroureA pr rpaKToBKa Ha flpoqeca Ha [poeKTlrpaHe Ha cHnoBH

eneKTpoHHu ycrpoficrsa. H.flN.IaM cbulecrBeHpr ga6ereNKr,r KbM npeAcraBeHara pa6ora. Karo
npeloptKa crrlrraM, rre ocHoBHVTe MoMeHTr4 or ro3r{ TpyA Morar [a 6r4ar o$opueHu xato
y.re6no noMaraJlo Ir KHI,Ira, 3a Aa Moxe Aa 6Ue 3anbnHeHa cbu{ecrByBarqara [pa3H[Ha,
cBbp3aHa c H3[on3BaHeTo Ha v3KycTBeH r.rHTeJreKT [pr.r MoAenr4paHeTo r.r flpoerffr.rpaHeTo Ha

clrnoBrl eneKTpoHHra ycrpofi crsa.

7.3arc.nroqeHrre c scHa rroJroxrrreJrna rrJrrr orpnrlareJrHa oIIeHKa Ha

ArcepTarl[oHHrrfl TpyA

OqeHqnaN,{ BLIcoKo paspa6orenvrfl, or.qorl.A-p Huxolail Xznoe Aucepraur{oHeH TpyA r,r

cBlp3aHLITe c Hero HayqHI4, Hayr{Ho-npr{JroxHr.r u npr{JroxH}r npr.rHocu. C,tu'ravt, qe ca

HarIbJIHo Ia3rIbJIHeHIz II3HcKBaHr,Iflra Ha 3axosa 3a pa3BI{TLIe Ha aKaAeMI,IrrHI4.rI cbcraB B

Peuy6nuxa Eurapua, Ilpaearuuxa 3a HeroBoro npvnaraHe H Ha flpanurunx 3a ycnoBurra Lt

peAa 3a npugo6unaHe Ha Hayr{Hu cretreHn n TY-CoQnx. lopeu:loxeHoro MH AaBa

ocHoBaHI,Ie .qa AaM IOJTOXITTeJIHa OrIeHKa 3a [peAcTaBeHrrfl ArlcepTaur{oHeH TpyA r4 Aa

nperopbqarra na HayuHoro xypu .{a nprrcbAr.r Ha Aoq. 4-p Hraronafi JIrc6ocJraBoB XuHos
HayrlHara crefleH ,,AoKTop Ha HayKl.rre" [o npoSecuonanno HanpaBneHrre 5.3.

,,KoutyHl.txauuoHHa I,I KoMnrcTbpHa rexHLIKa", HaygHa cnequturHocr ,,CHcreMH g I{3KycrBeH

IrHTereKT".

qIIEH HA HAYr{HOTO XYPI,I:
npo$. A-p r.{Hx. flulaurup Kapacroruon

02.09.2024



STATEMENT

for a dissertation work to acquire a scientific degree "Doctor of Science" in a

professional field 5.3. "Communication and computer engineering", scientific
specialty "Systems with artificial intelligence".

Author of the D.Sc. dissertation: Associate Professor

Lyuboslavov Hinov
Ph.D. Nikolay

Title of the D.Sc. thesis: Model-based design of power electronic devices

Member of the jury: prof. Ph.D. Eng. Dimitar Nedelchev Karastoyanov,
Institute of information and communication technologies - Bulgarian Academy
of Sciences, Sofia, Acad.G.Bontchev str., Bl.2

1. Actuality of the problems in the D.Sc. thesis

Power electronics play a key role in a wide range of applications, from renewable
energy systems and electric vehicles to industrial technology, drives and consumer
electronics. With increasing attention to energy efficiency and carbon emissions reduction,

there is a need for new design methods to ensure more efficient and reliable operation of
power electronic devices. Model-based design allows the integration of different branches of
science such as electronics, electrical engineering, mathematics and informatics, which
promotes innovation and the development of new solutions. The ability to use and interact
with the achievements of these different fields is essential to progress in the design of power

electronic devices. Advances in computer technology and simulation software tools make it
possible to more realistically and accurately model power electronic devices. This greatly

improves the ability of engineers and designers to predict the behavior of devices under
different conditions and make the necessary adjustments already at the design stage. In this
aspect, the subject of the dissertation is relevant and useful.

2. Degree of knowledge of the state of the problem and creative
interpretation of the literary material

In the development of the dissertation, the author has presented an extensive and

thorough review of the existing literature on the subject, and on this basis, key challenges in
the design of power electronic devices have been identified. The limitations of the existing
classical design methods are determined, such as: lack of assessment for the tolerances of
circuit elements, the use of analytical ratios valid in an established mode of operation of the

devices, complex and time-consuming design methods, ending with an ambiguous
determination of the values of the circuit elements elements. In this sense, a creative use and



development of existing design methods has been made, supplementing them with the

application of artificial intelligence techniques, in the context of complex and dynamically
changing systems such as power electronic devices. The above gives me the basis to conclude
that the author has a good understanding of the current state of scientific issues in the field of
the dissertation and the ways to solve them.

3. Correspondence of the chosen research methodology and the set goal and

tasks of the dissertation work

Broadly speaking, the aim of the dissertation work is: Development and application of
new methods and techniques for model-based design of power electronic devices, based on

the use of artificial intelligence, to improve the characteristics and guarantee the performance

of power electronic devices. Related to this are the tasks that arise from this objective: review
and analysis of existing methodologies for model-based design in the context of its use in
power electronics; using models to describe the real behavior of power electronic devices;

application of rational design metrics to determine initial values in optimization procedures;

using neural networks to design electronic transducers; design testing and validation through

simulations and experiments; evaluating the effectiveness of proposed design approaches

compared to existing ones. For the needs of the research, the following methodological
approaches have been applied: Analytical methods for describing basic dependencies and

interrelationships in the power schemes and fbr carrying out optimization procedures;

computer modeling and simulation for device modeling and simulation and automated design;

Experimental methods for validating the proposed design methodologies and Comparative

analysis for comparison of simulation results, performance, accuracy and efficiency of the

methods. In my opinion, the author has applied an adequate research methodology for the

needs of the development.

4. Scientific and practical achievements in the D.Sc. thesis

I fully accept the author's view on the classification and formulation of the

contributions of the dissertation work. The main scientific contribution of the study is the

summary consideration of two classes of power electronic devices; DC-DC and DC-AC
converters. On this basis, rational design methods have been obtained, supplemented with
model-based optimization along a reference curye, which is a very significant scientific-
applied contribution. Very useful tbr engineering practice are the applied contributions, the

most innovative being the application of neural networks for the design of power electronic

devices. I very positively appreciate the use of results from the dissertation research, in the

work on projects for the Scientific Research Fund, National Center for Mechatronics and

Clean Technologies, etc.

5. Assessment of dissertation publications
14 scientific publications in journals and cont-erences are attached to the dissertation.

All papers are indexed in Scopus, and most of them in WoS. I am very impressed by the



presence of independent publications in publications with IF in the area of the first quartiles

Ql and Q2. The main results of the work are published in "open access" publications. The
importance and impact of these publications is also proven by the citations made, as the
author presented only a small part of them in the materials.

6. Opinions, recommendations and notes

I believe that the presented dissertation contains significant scientific results that
represent a contribution to the field of power electronics and artificial intelligence systems.
These results are an indisputable achievement of the candidate and give a new non-standard
view and interpretation of the design process of power electronic devices. I have no
significant comments on the presented work. As a recommendation, I believe that the main
points of this work can be shaped as a teaching aid and a book to fill the existing gap related
to the use of artificial intelligence in the modeling and design of advanced electronic devices.

7. Conclusion with a clear positive or negatiye evaluation of the dissertation
work

I highly appreciate the dissertation work developed by Assoc. prof. Dr. Nikolay Hinov
and the related scientific, scientific-applied and applied contributions. I believe that 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 for the conditions and
procedures for acquiring scientific degrees at TU-Sofia have been fully met. The above gives
me the reason to give a positive assessment of the presented dissertation work and to
recommend to the Scientific Jury to award Associate Professor Nikolay Lyuboslavov Hinov
the scientific degree "Doctor of Sciences" in professional direction 5.3. "Communication and
computer engineering", scientifi c specialty " systems with artifi cial intelligence".

02.09.2024

Member of the jury:

Prof. Ph.D. Eng. Dimitar Karastoyanov


