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II0 KOHKYPC 32 3a€MaHe Ha aKaJleMHYHA JIBXKHOCT TOICHT
no npogecuonanno nanpaenenue 5.2 EnexTpoTexHuKa, eIeKTPOHUKA U
aBTOMAaTHKa

Hayuna cneyuannocm ,,lIpunokeHne Ha PUHIMITATE U METOINTE Ha
KuOEpPHETHKATA B PA3IHYHU 00JIACTH Ha HayKaTa®,

00siBeH B JIbpiKaBeH BeCTHHK, 6p. 28 ot 2 anpui 2024 roquna

C KaHZUAAT: TIaBeH aCUCTEHT -p. Acnapyx I'eoprues MapkoBckn
YUnen Ha Hay4yHO Xypu: Ipodecop a.1.H. Kpacumupa Ierposa Cromnosa,
WHCTHTYT 10 HHQOPMAIIMOHHA U KOMYHHKALHOHHN TEXHOIOrUH - BAH

1. Obma xapaKkTepHCTHKa HAa HAyYHOHM3CJIEIOBATENCKATA H HAY4YHO-
HPUJIOKHATA JEHHOCT HA KAHAUAATA

Enuncreenuar kamamnar B 0GsBEeHHs KOHKYpPC 3a ,,JIOUEHT 1o 5.2 EnextporexHuxa,
CIICKTPOHHKA M aBTOMathka (IIpHioxeHne Ha NPUHIMIINTE W METOAUTE Ha KHOCPHETHKATA B
pasnmuYHK obnacTi Ha HaykaTa) B TeXHHYeCKHs yHHBEPCHTCT — Codus e . ac. x-p mmx.
Acmrapyx MapKOBCKH, TIaBEH aCHCTEHT KbM KaTenpa ,, CHCTEMH 3a ynpaenenue® npu ®akynrera
no ABroMatvka. KanamnaTeT ydactsa B KOHKypca ¢ 32 TpyXa, oT kouto 1 mMoHorpadwus (Hax
140 ctp.), 8 mybnukanuu, uanexcupanu B SCOPUS u WoS (cymapen IF=4.64, cymapen SJR=
1.814) m 22 mybmukauuu B HepeHpaHN H3IAHKS ¢ HAay4HO peueHsupane. Benuku nmybnukanyum
Ca CICA 3amuTaTa Ha Aucepranuara My (mummoma ot 2004 r). Temara Ha aucepramusra 3a
TONyJaBaHe Ha HaydHaTa M 0Opa3soBaTeNHa CTEMeEH ,JOKTOP* € B o6MacTTa Ha KOHKypCa.
Moworpaduusnsar Tpyn Ha Tema Yucnenu npobnemu npu anaausa u cummesa Ha pobacmnu
cucmemu 3a ynpasnenue ¢ MATLAB u SLICOT e camocTosTenHa MyGIHKaLys Ha KAHIUIATA
TIOCBETCHA Ha aKTyalHH NpoGIeMH,3a NPOEKTHPAHETO Ha POGACTHH CHCTEMH 3a YIIPaBIEHHE.
AHaIM3BT ¥ CHHTE3BT Ha M3CIIENBAHATE NPOGIEMH Ca LIEHHO IOMAralo He CaMo 3a o0ydeHuero
Ha CTYACHTHTC, HO MNPENCTABIABAT MHTEPEC M 3a HAyyHaTa OOI(HOCT. CHABPKAHHETO HA
TPYIOBETE MOKA3Ba, € KAHAMAATHT MMa JIOCTATHYHO BUCOKA KBaMH(HKALKs U pabOTH YCIIEIIHO
B 00J1aCTTa Ha CHCTEMHUTE 32 aBTOMATHYHO YIpaBJIcHHe. BONIMHCTBOTO OT nyOnMKanuuTe ca
CBBP3aHH C pCIIABAHETO Ha KOHKPETHH 3aJayd, KOETO € OTIMYCH [pUMep 3a MpHIAraHe Ha
CJIOHATA TCOPETHYHA TE€MAaTHKAa B MPaKTH4YeCKU TpHuoxenus. [rac. a-p. A. MapkoBcku e
y4acTBal B pa3pabOTBAaHETO Ha  HAYYHO-H3CIEHOBATEICKU npoektr ¢ ®HU wu nBa
MEXIYHAPONHU NPOeKTa, (uHancupann oT Eppomeiickara komucus mpes 2009 u 2015 r. ITo
BCHYKH [TOKA3aTEJIM 38 KOHKYPCa KaHIUJAThT HA/IBUIIABA N3UCKBAHUTE MUHHUMAJIHH CTONHOCTH.

2. Ouenka Ha neaarornyecKara noAroroBKa M JeHOoCT Ha Ragauaara

KaupumarsT nma Han 15 rOAMHE TPy/OB CTa)K KaTO aCHCTCHT M TVIaBEH acHCTeHT B TY —
Codus, kKaTo TIpe3 MOCIEAHUTE TPH TOANHH € BOIII Ha OaxanaBpy U MarkCTp¥ TUCLUMILINHHTE
Teopus Ha aBromarmuHOTO ympaBinenwe 1, TeopHs Ha ABTOMATHYHOTO yhpaslieHue 2,
Hpmnoxna ontumumsamms, OnTuMmusauus W u360p HAa pelIeHAS, MHoroMepHH cucTeMu 3a
ynpaejienue, Po6acTHo u ontumanuo ympasienue, [IporpaMHH CpEACTBa 33 MAaTEMATHUECKO
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moaenupane, ¢ obmo 182 uaca nexkuuu BB @A, OETT, EM® u ®AUO. IIpoeexaanure
JIEKIUHY ca B 00J1acTTa Ha TeMaTa Ha KOHKYypCa.

Ilpe3 mnocnmenuuTe 3 TOOMHM WMa eIWH YCIEIIHO B3alllUTHJI JAMIUIOMaHT. Herosata
MOHOrpagus € OT Ioi3a 3a CTyIdeHTuTe, oOyyaBaHW 10 €JHOMMEHHaTa JIUCHUIUIMHA B
MarucThpckaTa nporpama Ha @A. ToBa xapakTepusupa ri.ac. 1-p. A. MapkoBCKH KaTo BHCOKO
KBIM(HUIUpPaH IPernoJaBarell, ¢ aKTHBHA IPEIOAaBaTelIcKa JEHHOCT, KOATO OTrOBaps HAIIBIHO
Ha M3UCKBAaHMATA 34 ,,IOLIEHT ",

3. OcHOBHM HAYYHHU M HAYYHONPHUJIOKHH MPUHOCH

ITpunocuTe Ha KaHIUAATa UMAT HaydeH, HAyYHO-TIPHIIOKEH U PUIIOKEH XapaKTep.
B MoHorpadusra € HampaBeH 3aAbI00YEH aHAIM3 HAa METOAUTE 3a HeCTPYKTypupad Ho u p
pobacteH cuHTe3. [TocTUrHATH ca 3HAYMMU TEOPETHYHHU PE3YATATH IIPH pelllaBaHe Ha
Yucnenu npoGnemu npu Ho, u pCHHTE3a, KaKTO M IIPY YHCIICHU CBOKMCTBA HA ypaBHEHHATA Ha Pukatw.
AHanu3upaHu ca HIKOW YHCIICHU CBOMCTBA W YYBCTBHTEIHOCTTA Ha 3amaunte 32 Ho CHHTE3 U
u3uncaiBane Ha H., HOpMara.

ChIlecTBEHN Cca pe3yNTaTHTE Ha KaHAWZATa B MPHJIATaHETO HAa METOAMTE OT CHCTEMHUTE 33
yIOpaBlIeHHEe B KOHKPETHHM IIPWJIOXKHU OOJAacTH, KOHTO OLEHSBAaM Karo 3HAYAMH Hay4HO-
HOPpHUIIOXKHHU IPUHOCH:

- Cb3ZlaBaHe Ha METOJAUKA, ATOPUTMHU M codTyep 3a peanHo paboTeulw NPHIOKEHHS B

obacrTa Ha 663pa3pymHTenHaTa AVar"HoCTHKA 110 Pa3JINYHH METOJHA,

- Meroaure 3a aBTOMATH4YHO YIpaBiICHHE (KIACHYECKH METOIU, pOOACTHO YIpAaBIEHHE,
pa3MuTa JIOTHKA) ca NPHJIOXKEHH Npu oOpa0bOoTKa M aHAIM3 HAa JaHHHWTE HAa CHCTEMa 3a
n1a00paTOPHU H3CJIEABAaHUSA HA SBICHHs, BH3HUKBAIM IPH B3aMMOAEHCTBHME HA NIA3€pHU
JTbYH B CBPBXTHHKH CIIOEBE BBB BPB3Ka C MPOYYBAaHE HAa BH3MOXKHOCTTA 3a Ch3/1aBaHE Ha
3alIOMHSIIY yCcTpoiicTBa ¢ Ge3KkpaeH Opoi CHCTOSHMSA, KaKTO M 33 TIOCTHTaHEe Ha CBPBXHHUCKH
TEMIIepaTypH.

- UncneHn METOAHM 3a HASHTU(DUKALNSA ca MPIIIOKEHH B JIa3epHATa CIIEKTPOCKOIIHS;

- 00paboTka Ha JaHHH 3a LENHTE HAa EKCIePUMEHTAJIHATa (HU3HKA H aABTOMATHYHO
yIIpaBJICHUE HA CHOTBETHH YCTPOHUCTBRA:

v KaHAUIATBT ¥WMa IMPUHOC B 0€3paspylIMTENHUS KOHTPOJ HpH MO3MTPOHHA
CIIEKTPOCKOIUA 3a 3aMsiHa Ha KIACHYECKHs METO C paspyliaBaHe Ha obpasera Kato
€ NMOCTHIHaTa BHCOKAa TOYHOCT B CpaBHEHME C Kiacudueckus Meron. Toil Mopemupa
METAIIHA KPUCTallHH PELIETKU C Ne(eKTH, Bh3HUKBAIIM B KOPIyCHUTe Ipu paboTaTa
Ha sJpeHuTe peakTopu. YucieHo Moeanpa MpolecuTe NPy 00aBUBaHe Ha MeTalHa
KpHCTallHa peIleTKa ¢ IIOTOK OT IO3UTPOHU 3a IENUTe Ha Oe3pa3pyIIuTerHaTa
JedexkTockonus Mo METoJa Ha M3YHCIISABAaHEe Ha BPEMETO HA JKHBOT Ha MO3UTPOH B
METallHa KPUCTAIHA pelleTKa.

v IlpminoxkeHn ca METOAM 3a ChOMpaHe, aHaan3 W 00paboTKa Ha [JaHHH, KAKTO U 3a
Knacu(uKalysa 1 pa3no3HaBaHe II0 eUH U [0BeYe MH(POPMALMOHHH MapaMeTpu IpH
Oe3pa3pylnTelieH KOHTPOJ C U3IOJI3BaHe Ha MAarHUTOIIYMOBH METOAU M e(eKT Ha
Bapkxayzen;

- aBTOMAaTWYHO YIpaBlIeHHE Ha JTa0OPaTOPHM MOJIETH 3a HYXIUTe Ha OOYYCHHETO II0
aBToMaTnka; CHHTE3MpaHH ca HOBH QITOPHUTMH 33 | CHHTE3 M POOacTHO yIpaBJIcHHE,
KaKTO ¥ IPHIOXKECHUE Ha ONTUMM3ALUOHHU MPOIEIYPH 3a CTPYKTYpHA M IapaMeTpHUIHa
HAcTpOHKa Ha PEryNaTopH .



- M3IOJI3BAHC HA METOAMTE HA MALIMHHO OOYYCHHE M M3KYCTBEH MHTENEKT 33 aBTOMATHYHA
MEIMIMHCKA JHArHOCTHKA (HAa KOKHM PaKoOBH 3aGONSBAHMS Upe3 METONa Ha ONTHYHATA
broncus) u pasnosHaBaHe Ha XHMHYECKH BEILICCTBA. Meroaure Ha MammHHOTO 06yueHHE
Ca INpHUIOKCHHM C W3ION3BAHE HA HEBPOHHH MpPEXU NPU PEIIABAHETO HA 3ajaddTe 3a
KIacHUKaus TIPH CyIepBaii3opHO 0bydeHHe KaTo ¢ HalpaBeHO CPaBHEHHE MEXIy.
Pa3sIUYHH MTOIXOIH.

OneHsBaM I0JI0KATETHO IPHHOCHTE Ha KAHAMAATA, KOHTO ca JOCTaThYHY 3a MpuAoOuBaHe

Ha JIBXKHOCTTA ,,JOI[EHT*

4. 3HaYMMOCT HA NIPHHOCHTE 32 HAYKaTa U NPaKTHKATA

IIpuHOCHTE HA KaHAMIATa IO XAPaKTEPU3HPAT KATO YCHEIIEH U3CIEN0BaTe] ¢ MHOTO A0OpH
Pe3yJITaTH, BHENPCHH B YNpPaBICHHETO HAa KOHKpeTHH obektw. Hamnue e mocTarbuen Opoit
IyO/IMKAIMU C HAYYHH M HAYYHO-IIPHIIOKHH npuHocH. llpencraBeHa ¢ undopmamus 3a 13
UUTHPaHUA Ha TPYIOBE HAa KaHAWAATA B MEXIYHAPOAHH M3aaHus. ToBa € MHOrO nobpa onenka
3a pE3yATaTUTE OT U3CIECABAHUATA HA KaHH/ATA.

S. Kputnunu GeeskKKku U npenophKu

IIpenopbkara KeM KaHAMIATA € MYONUKyBaHe Ha PE3yNTaTUTE OT U3CICABAHUATA B M3IAHMUS C
nMnakT ¢axrop 1 SCOPUS panr ¢ nen N0-UIMPOKO MOIYIIAPU3HpAHE.

3AK/IIOYEHHUE

Bewdkn m3nckBaHus Ha 3akoHa 3a pasBHTHe Ha aKaZeMUYHHS cbcras, IIpaBunHuka 3a
HETOBOTO mpuiarane u IIpaBuiHKKa 32 ceNM(UYHATE YCIOBHA 3a NpHIOOHBaHE Ha Hay4qHH
CTCICHH H 33 3aeMaHe Ha aKkaJeMHIHU JrbkHOCTH B TY-Codus ca m3menHern. Bp3ocHoBa Ha
HPCICTABEHUTE MATCPUAIM, HAYYHUTES M HAYYHO-IPHUJIOKHM NPUHOCH, KAKTO M KOMILICKCHATA
OLHKA Ha NPYTHTe MOKAa3aTeNd MO KOHKYpCAa [JaBaM MOJOKHTENHA ONEHKA H ybeneno
IpEenoprYaM Ha YBaKaeMOTO XKypH [a MPeIoKH Ha ®Qakynrernus cpBer Ha TY-Codus na
u3bepe riac. a-p.Acmapyx I'. MapkoBcku ma 3aeme aKaeMHYHaTa JUTEXHOCT ,,JIOLEHT" B
npo(ecHOHANHO HampaBicHHe 5.2 EnextpoTexHnka, enekTpoHMKAa M aBTOMAaTHKAa IO
cnenuanHocrTa L [IpunoxeHne Ha NPUHLOMINTE W METOAHTE Ha KUOEpHETHKATa B pasIMYHU
obnacTn Ha Haykata“ B Kartempa ,,CHCTeMH 3a ynpaenenue® npu ®akynrera no ABToMaTHKa B
TY-Codmus.

24.06.2024 1. UiieH Ha HAYYHOTO KypH: V7. 7

npo¢. a.1.H. Kpacumupa Cromnosa
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OPINION

by competition for the academic position of associate professor

by professional direction 5.2 Electrical engineering, electronics and automatics
scientific specialty " Application of the principles and methods of cybernetics in
various fields of science",

announced in the State Newspaper, no. 28 of April 2, 2024

with Candidate: Chief Assistant Ph.D. Asparuh Georgiev Markovski

Member of the scientific jury: professor, DSc. Krasimira Petrova Stoilova,
Institute of Information and Communication Technologies - BAS

1. General characteristics of the candidate's research and scientific-
applied activity
The only candidate in the announced competition for "associate professor" in 5.2 Electrical
engineering, electronics and automatics (Application of the principles and methods of
cybemnetics in various fields of science) at the Technical University - Sofia is ch. Asparuh
Markovski, assistant professor, Ph.D. Eng., chief assistant at the "Control Systems" department
at the Faculty of Automatics (FA). The candidate participated in the competition with 32 works,
of which 1 monograph (over 140 pages), 8 publications indexed in SCOPUS and WoS (total
IF=4.64, total SJR= 1.814) and 22 publications in non-refereed publications with scientific
review. All publications are after his thesis defense (2004 diploma). The topic of the dissertation
for obtaining the scientific and educational degree "doctor" is in the field of the competition. The
monographic work on the topic Numerical problems in the analysis and synthesis of robust
control systems with MATLAB and SLICOT is an independent publication of the candidate
dedicated to current problems in the design of robust control systems. The analysis and synthesis
of the researched problems are a valuable aid not only for the education of students, but also of
interest to the scientific community. The content of the works shows that the candidate has a
sufficiently high qualification and works successfully in the field of automatic control systems.
Most of the publications are related to the solution of specific tasks, which is an excellent
example of the application of complex theoretical topics in practical applications. Chief Assistant
PhD. A. Markovski participated in the development of a scientific research project with the
National Research Fund and two international projects funded by the European Commission in
2009 and 2015. The candidate exceeds the required minimum values on all the indicators for the
competition.

2. Assessment of the pedagogical preparation and activity of the

candidate

The candidate has over 15 years of work experience as an assistant and chief assistant at the
Technical University of Sofia, and in the last three years he has led bachelors and masters in the
disciplines Automatic Control Theory 1, Automatic Control Theory 2, Applied Optimization,
Optimization and Decision Selection, Multidimensional control systems, Robust and optimal
control, Software tools for mathematical modeling, with a total of 182 hours of lectures in FA
and other faculties of TU-Sofia. The lectures are held in the field of the competition topic. In the
last 3 years, there has been one graduate student who successfully defended his diploma. His
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monograph is useful for students studying the discipline of the same name in the FA master's
program. This characterizes the Chief Assistant PhD A.Markovski as a highly qualified teacher,
with an active teaching activity that fully meets the requirements for "associate professor".

3. Basic scientific and applied scientific contributions

The candidate's contributions have a scientific, scientific-applied and applied nature.

The monograph provides an in-depth analysis of the methods for unstructured Hoo and p
robust synthesis. Significant theoretical results have been achieved in solving Numerical
problems in Hoo and psynthesis, as well as numerical properties of Riccati equations. Some
numerical properties and the sensitivity of the tasks for Hoo synthesis and calculation of the Hoo
norm are analyzed. The candidate's results in the application of control systems methods in
specific application areas, which I evaluate as significant scientific and applied contributions, are
essential:

- Creation of methodology, algorithms and software for real working applications in the

field of non-destructive diagnostics using different methods;

- Automatic control methods (classical methods, robust control, fuzzy logic) have been
applied in data processing and analysis of a system for laboratory studies of phenomena
arising from the interaction of laser beams in ultrathin layers in connection with the study
of the possibility of creating memory devices with an infinite number of states, as well as
to achieve ultra-low temperatures.

- Numerous identification methods have been applied in laser spectroscopy;

- Data processing for the purposes of experimental physics and automatic control of
relevant devices:

v the candidate has a contribution in non-destructive control in positron spectroscopy
to replace the classical method with destruction of the sample, achieving high
accuracy compared to the classical method. It modeled metal crystal lattices with
defects that occur in the casings during the operation of nuclear reactors.
Numerically models the processes during irradiation of a metal crystal lattice with a
stream of positrons for the purposes of non-destructive defectoscopy by the method
of calculating the lifetime of a positron in a metal crystal lattice.

v Methods for data collection, analysis and processing, as well as for classification and
recognition according to one or more information parameters during non-destructive
testing using magnetic noise methods and the Barkhausen effect, have been applied;

- Automatic control of laboratory models for the needs of training in automation; New
algorithms for p synthesis and robust control have been synthesized, as well as
application of optimization procedures for structural and parametric setting up of
regulators.

- Use of machine learning and artificial intelligence methods for automatic medical
diagnosis (of skin cancers by the optical biopsy method) and recognition of chemical
substances. Machine learning methods have been applied using neural networks to solve
classification tasks in supervised learning, and a comparison has been made between.
different approaches.

I positively assess the applicant's contributions, which are sufficient to acquire the position of
"associate professor”



4. Significance of contributions for science and practice

The candidate's contributions characterize him as a successful researcher with very good
results implemented in the management of specific sites. There is a sufficient number of
publications with scientific and scientific-applied contributions. Information on 13 citations of
the candidate's works in international publications is presented. This is a very good assessment of
the applicant's research results.

5. Critical notes and recommendations

The recommendation to the candidate is to publish the research results in publications with an
impact factor and SCOPUS rank for wider dissemination.

CONCLUSION

All the requirements of the Law on the Development of the Academic Staff, the Rules for its
Implementation and the Rules for the Specific Conditions for Acquiring Scientific Degrees and
Holding Academic Positions at TU-Sofia have been met. Based on the presented materials, the
scientific and scientific-applied contributions, as well as the complex assessment of the other
indicators of the competition, I give a positive assessment and I strongly recommend to the
Honorable Jury to propose to the Faculty Council of the TU-Sofia to elect the Assistant
Professor. Dr. Asparuh G. Markovski to take the academic position of "associate professor" in
professional direction 5.2 Electrical engineering, electronics and automatics in the specialty
"Application of the principles and methods of cybernetics in various fields of science" in the
Department of "Control Systems" at the Faculty of Automatics in TU-Sofia.

24 June 2024 Member of the scientific jury: /72 /

Prof. DSc Krasimira Stoilova
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