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10 KOHKYPC 3a 3a€MaHe Ha akaJeMUYHA JIBKHOCT ,,JOI[EHT"

IO HanpaByieHue 5.2 , ENeKTpoTeXHNKa, eIEKTPOHHKA U aBTOMATHKA"
cuenrantoct , [Ipunoxenne Ha MPUHIMITHTE X METOUTE Ha KuOepHeTHKAaTa B
paznu4Hu 00nacTH Ha Haykara“
00siBeH B J{bprkaBeH BECTHHK, Op. 28 oT 2 anpwui 2024 roauna
C KaHIUAAT: [I1. ac. A-p MHX. Acnapyx I'eoprues MapkoBcku
Penensenr: wi. kop. npod. ntH [etko Xpucros Iletkos

1. OGurn nosto:xeHus 1 GMOrpadHIHH AAHHU

B koHkypca 3a ,momeHt mo Hampapienue 5.2 ,EnexktporexHuxa, €IEKTPOHUKA H
aBTOMATHKA", CIICLHATHOCT ,,IIpHiIoKeHNe Ha NPHHLUIATE 1 METOANTE Ha KHOepHEeTHUKATA B
pasmuuHH 00nacTH Ha Haykara®“ B TexHHuecKkus yuusepcureT — Codus, e mogan 10KyMeHTH
Camo exuH KaHaunatr: A-p Acmapyx I'eoprues MapKOBCKH, TNIABEH aCHCTEHT KEM Kareapa
»CHuctemn u ynpaemnerne® npu daxynrer ABTOMATHKA. KanmunaTsT e 3apbpmuna ¢ oTimune
cnenuandocrra ,,CHCTeMH U ympasienue” B TY — Codust ¢ ob6pasoBatenna wu
KBa/IM(pUKaUMOHHA CTEIIeH ,,MarHCThp" npes 1996 r. B neprona 2000-2003 r. e JIOKTOPAHT B
TY-Codns, kato npes 2004 r. e TIOTyHHII HayqHaTa CTENeH ,,JOKTOP* ¢ IUCEPTALHOHEH TPY
Ha Tema ,,YncieHr MeToaM 3a aHANIU3 W CHHTE3 Ha po0acTHH cHCTeMH 32 ynpapneHne®. Ot
2002 mo 2004 r. paGoru B MHcTHTYTA 3a SIPEHN M3CIICABaHUS M A/peHa eHeprus — BAH,
Cocus, a or 2005 r. e acucrenT kbM Kar. ,,CHCTEMH 1 ynpasnenue®. Ot 2006 r. ¢ crapmu
aCHCTEHT, a ot 2008 r. e IIIaBeH acHCTEHT KbM ChInaTa Karenpa. B nmepuona 2008-2014 r. ¢
nposen 061wo 17 Mecena ciaeanoKTopeKa cnenmanusanus B JlatBuiicku yHusepcurer — Pura
no nporpamara ,Mapust Kiopu®, a B nepnona 2013 — 2015 r. — 3 mecena CIeuuaan3alys B
HucturyTta o ¢usnka Ha MoMyNpOBOAHULIATE — PAH, HoBocubupck. Bnasee anrmuiicku,
PYCKH M HEMCKH €3UK.

KoukypcsT € o6siBer B JIbpkaBeH BECTHUK, Op. 28 ot 2 anpun 2024 roauHa, BB3 0CHOBA
Ha pewmenne Ha QaxynreTHus chBeT Ha DA. DOpMANHUTE WM3HMCKBAHWS BBHEB BpB3Ka C
NpOLEAYpaTa ca M3IBIHEHH B HEOOXOIUMHUTE CPOKOBE.

2. O0uro onMcaHue HA MpeJCTABEHNTE MaTepHaIu

KangunateT yuactsa B koHKypca o6wo ¢ 32 TPyZAa, KOUTO HE MOBTAPAT IPEICTABEHHTE
3a NpuAo0HBaHe Ha 0Opa3oBaTeNHATa M HAyYHA CTENeH »ROoKTOp*“. OT Te3u Tpynose 31 ca
CTaTHH B HayYHH CIIMCAHUS ¥ NOKIIaaH Ha KOH(epentmy, myGimKyBanu B mepuona 2001-2023
T, @ elUH € MOHOTpadus Cbc 3armasue ,, Jucnenu npobnemu npu aHausa u cunmesa Ha
pobacmuu cucmemu 3a ynpaenenue ¢ MATLAB u SLICOT “, mybnukysana mpes 2019 r.
Bewuku npexacraBenn Tpynmose ce pememsupar. OceM or TPYJAOBETE ca pedepupanu u
HHACKCUpaHH B cBeTOBHM 6asu manuu (7 B SCOPUS u 7 B Web of Science), a 23 ca
nyOIMKauuy B HepeepHpaHu M3NAHHA ¥ TPYIOBE HA koHdepentmu. Ot nocnexaute, 4 ca
NyGIHKaLMK B IEPHOMMYHH H3MaHHs, a 19 ca JOKTajH, M3HECeHH Ha Hay4HH KOH(epeHuuy,
CHMIIOSHYMH M KOHIPECH y Hac M B 4yxOuHa. IIpunoxena e moapoGHa cmpaska 3a 13
UUTHPAHHUS OT YyXACCTPAaHHH aBTOPU Ha TPYNOBETE HA KAHAWIATA B CIIHCAHHS C WMIIAKT-
axrop. ITpencTaBeHy ca JOKYMEHTH 3a y4acTHE B eTHH Hay4eH NPOEKT, puHancupan or PHU
kM MOH. Hsma npeacrasena undopmarms 3a y4acTHE B OPraHU3aUMOHHH HIIM IPOrPAMHH
KOMHTETH Ha HAyYHH MEPOTIPUSTHS.



3. O6ma XapaKTEePUCTHKA HA HAYYHOU3CJIEA0BATEICKATA B HAay4IHO-
NMPpUJI0KHATAa AeHOCT HA KaHaujaaTa

KanaunaTeT nMa 3Ha4MMa Hay4dHO-H3CIIe[0BaTelICKa npoaykuus B nepuoga 2001-2023 r.
B HSKOJIKO Hay9YHH OOIACTH, KOHTO IO XapaKTepH3HPAT KaTo M3CIE0BaTeNl C Pa3HOCTPAHHU
MHTEPECH M MHOro 06pa mnpodecnonansa moaroroska. 1. ac. MapkoBCkM MMa pexuua
HayIHO-NPUIOKHK TIPHHOCH B 00JIaCTTa Ha TeOpHs Ha yHpaBjeHHeTo (8 Tpyna), TasepHaTa
cnextpockonusa (10 Tpyna), Gespapymmrennus kontpon (7 Tpyma) M IpHIOKEHHE HA
MCTOZHUTE Ha M3KYCTBEHHMS MHTENECKT B MeIULUMHCKATa JUarHocTHka (2 tpyna). [lomydenuTe
pesynTatH ca myOINKyBaHM B MOHOrpadms, M3LafeHa y HAac M B MPECTIKHH CIIUCAHHS B
uyx6unHa. Hanuue e mocratbueH Gpoit LUTHPaHHS Ha HETOBHTE TPYLOBE OT qyXKIEeCTPaHHU
apTopu. MMa u ceprosHa mejaroruyecka AeHHOCT BBB BHCIIM y4eGHH 3aBeneHus. Topa
XapakTepusupa TJ1. ac. MapKOBCKM KaTo M3TpajieH HaydeH paGOTHMK ChC 3HAYMMA HAYYHO-
H3CIIEIOBATENICKA, HAYYHO-TIPHIIOKHA U [1e1arOTHYECKA TEHHOCT.

4. Onenka Ha MeJaroruYecKaTa MOAroTOBKA M ACHHOCT HA KaHauaaTa

IIpes nmocnexnute 3 y4eOHU rOAMHN KaHIUAATHT € U3HAC JIEKIIUM 1O 7 TUCIUIUIMHUA B
OakanaBppcKaTa M MarucThpcKaTa CTENEH Ha obydeHne 1o cmenmanHocrra ,,CHCTEMH H
ynpasnenne” B TY-Codusa B 06em ot 182 yaca nexuuu. ITpes 2015 r. e Bogua yacose 1o
Enemenmu om meopus na ynpaenewuemo Ha cryfentd mo ¢usuka B HoBocuGupckus
AbpxaseH ynusepcuteT. [lopanu ToBa mpueMaMm, de meaarormyeckara qeiHOCT HA KAHIUIaTa
€ IOCTaThYHA U TOH € HaTpyNnaj HeOOXOAUMHS OIUT 34 ITBKHOCTTA , TOI[EHT™,

S. OCHOBHM Hay4YHH, HAYYHO-NPHJIOKHH H TPUIOKHH NPHHOCH

A. IIpHOCH Ha KaHAMIATa B MOHOTpadgUIHus TPY/, 03araBeH ,, Jucienu npobonemu
npu ananusa u cunmesa Ha pobacmuu cucmemu 3a ynpaenenue c MATLAB u SLICOT

1. Hay4HO-DNpHIIOKHA NPHHOCH
- HsBepuicH ¢ 3axpia604YeH aHaNIM3 Ha YHCICHATE CBOMCTBA M YyBCTBHTENHOCTTA HA

MeTonuTe 32 Hoo H |1 CHHTE3 HA MHOTOMEDHH CHCTEMH C HeonpeseneHocT. Hampaseno e
CPaBHCHHME Ha AIrOPUTMHTE, pa3spabOTEHH OT aBTOpa W AIrOPUTMMTE, H3ION3BAHH B
nporpaMHara cucteMa MATLAB;

- Mscnensanm ca M ca CpaBHeHHM Pa3NMYHATE METOIH 33 TIOHI)KaBaHe Ha peia Ha

YHPaBIABAIIOTO YCTPOUCTBO, MOIYIEHO OT Hoo HIIH | CHHTES;

- H3scnensana e 4yBCTBUTENHOCTTA M Ca CPABHEHM YHCIICHUTE CBOMCTBA HA METOIUTE 3a
pCIIABAHE HA MATPHUYHUTE YPABHCHUA Ha PHKaTH, BE3HUKBAIIM [IPY CHHTE3a HA ONITHMAJIHH H
pobacTHH CHCTEMH 32 YIIPABIECHHUE;

- Paspaboren ¢ codryepen naker 3a HectpykTypupaH He W |1 CHHTE3 M € H3BBPIICHO
CPaBHCHHME Ha HETOBHUTC YHCIIEHHM CBOMCTBa ¢ mporpamure oT Robust Control Toolbox Ha
MATLAB. CpaBHeHUsATA Ca HIIFOCTPUPAHH C MOJXOISALIM YAUCICHHA IIpUMEpPH.

2. IIpHJIo:KHU NPUHOCH

- Paspaboreno e u e peanmsupaHo poGacTHO yIpaBIeHHE HAa CHCTEMAa 3a MATHHTHA
nesutauus. CTeHABT C pa3paGOTEHOTO YNPaBIGHHE ce W3MO0JN3BA B nabopaTopHuTe
YHPaXXHEHHUA 110 Kypca ,,P06acTHO M ONTHMAIIHO yIIpaBIeHHE";



- PaspaGoreno ¢ u e peanmmsupano pobacTro yrpaenerue na ceppocucTeMa. CTCHIBT ¢
Pa3paboTeHOTO yHpaBleHHE Ce H3MON3Ba B TaGOpaTOPHHATE YIpakHEeHU: 110 Kypca ,,PoGactHo
Y ONITHMAJIHO yTIpaBlIeHue",

Hocoyenure npuHOCH MOKa3BAT, Y€ ChOBLPKAHUETO HA MOHOTpa(usATa HAIIBJIHO OTTOBApS
Ha M3MCKBAHUATA KbM XaOHJIMTALIOHEH TPy 3a IOMly4aBaHe Ha 3BAHHETO ,,JOLEHT.

b. le/IHOCI/I Ha KanauaaTa B HAyYHUuTe TPYAOBE, IPEACTABEHU 3a YuacTue B
KOHKYpca

IIpencrasenure TpynoBe Ha KAHAMAATA CE OTHACAT [0 pa3paboTBaHe HAa HOBU METOLM 3a
MOZCINPAaHE, CHMYINPAHE, aHAIU3 M CHHTE3 Ha CHCTEMH 33 aBTOMAaTUYHO YIIPAJICHUE, KAKTO 1
Ha yCTPONCTBA, W3MON3BAHU B JIA3€PHATA CIEKTPOCKOMMUS H Ge3paspyIUTIHIS KOHTPON Ha
Matepuany. IIpuHocuTe B TE3U TpyHOBE MOraT Aa ce KIIaCU(DUIMPAT KAaTO HAYYHO-IPUIIOKHU
M TpUNOXHH. ChbABPKAHMETO HA TPYNOBETE IOKA3Ba, 4e KAHIMIATHT paboTH BBPXY
YCBBBPIICHCTBAHE HA U3NOI3BAHATE [IOAXO/IU ¥ C€ CTPEMU [ PasLIMPH BB3MOKHUTE 061aCTH
Ha TpunoxeHne. Kato Hak-chIiecTBeHN Clopes MeH IPHHOCH Ha KaHIHIATa MOTAT nIa ce
oTOesexar:

CunTte3s Ha cucTeMH 3a yunpaepJjienne 1 NpaKTHYeCKH NMPUI0KECHU S

- B rpynose [1.9 — 1.16] ce pasruexna cunTes Ha pobacTHO YIpaBJIEHHUE Ha CHCTEMA 32
MArHUTHA JICBUTAlUs, HACTPOMKATA HA PETyNAaTOPH 3a CHIIUS OOEKT C ONTHMH3ALUOHHH
MPOLUEAYPH, CHHTE3 Ha POOACTHO ympaBleHHe Ha 1abOpaTOpeH MOmeN — CEPBOCHCTEMA,
npunara ce moxxonst ,Hardware in the loop” ¢ momomnira na MATLAB u LabView, kxakto u
pobacTHo ynpaBiieHHe Ha CIIOMEHATHTE 0OEKTH ChC cpenctBa Ha 6ubmmorekara SLICOT, 3a p
CHHTE3 NIPH TONBIHUTENHA OTPAHHYEHHs BbPXY MOJTIOCUTE Ha 3aTBOPEHATa CHCTEMA, KAKTO U
CTPyKTypeH | cunte3 Ha [TU/] perynarop.

JlazepHa cnexTpockonns

- Paspaboren e codpryep nHa MATLAB 3a ananus Ha JaHHH B 0671aCTTa Ha Ja3epHaTa
crniexrpockonus 3a Mucruryra no Enexrponnka kbM BAH. ITpunoxenu ca yucieHu METOIN
33 MACHTH(QUKAUUS C MPUIIOKEHUE BbB (PM3MKATA HA BHIHOBUTC nponecn (Tpynose [2.1 —
2.12));

- Paspaboren e codpryep ma nporpammara cucrema LabView 3a aBTOMaTHYHO
ynpasnenue, 06paGoTka 1 aHaNM3 Ha JAHHUTE HA CHCTEMA 3a TaGOPATOPHH M3CIEABAHMS Ha
ABJICHILITA, BB3HUKBAIUM [IPA B3aMMOJICHCTBHE Ha JA3EPHH JIBYM B CBPBHXTHHKH CJIOEBE IIPU
M3CIIC/IBAHNA, CBBP3aHM C NPOyYBAaHE Ha BBE3MOXKHOCTTA 32 CH3/aBaHE HA 3aOMHSIIN
YCTPOHCTBA ¢ Ge3KkpaeH Opoit CHCTOAHMS, KAKTO H 33 TOCTUTAHE Ha CBPBXHICKH TEMIIEpaTypu
(tpyn [1.8]). IlpmioxeHH ca Meromu OT Teopusita Ha aBTOMAaTMYHOTO YympaBicHHE —
KITACHYECKA METOMTH, POGACTHO ynpasienne i pasmura noruka. CopTyepsT € ch3naeH IpH
pabota o npoexr no Illecta pamkosa nporpama na EK xato CIEINOKTOPCKA CIIeIMaIN3aI[ s
no nporpamara ,,Mapus Kropu* B Jlateniickus yrusepcuter B Pura, mo Cemma paMKoBa
niporpama 1 1o gorosop Ha EK mo npoexra COLIMA (Coherent manipulation of light and
matter via interferences of laser-dressed states).



Be3pa3pymnTeJer KOHTPOJI € H3II0JI3BAHE HA IMMO3UTPOHHA CIICKTPOCKOII NS

- PaspaborBan e m3umcnmteneH codryep Ha FORTRAN, C++ u MATLAB 3a
MOJEIMpaHe Ha MeTamHM KPHUCTaJHU PpEeIIeTKd ¢ TUIONYHH Ae(EKTH, BBH3HHUKBAIIM IIpU
paboTaTa Ha KOPILyCHTE Ha SIIPEHUTE PEaKTOPH, U3TPaJeHH OT CTOMaHa, JISTHPaHa C PasIndHu
eneMeHTH (TpyZ [3.1]). HanpaBeHo e yucieHo MozenupaHe Ha MPOLECHTe PH 00IbYBaHE Ha
MeTaJgHa KPUCTalHa pEIIeTKa ¢ IOTOK OT IO3UTPOHH 33 LeluTe Ha OGe3paspylmuTeaHaTa
Ie(EeKTOCKOIIA II0 METO/Ia Ha U3YMCIIBaHe Ha BPEMETO Ha JKHBOT Ha IO3UTPOH B METAlIHa
KpHCTallHa pemerka. [Ipy pemapaHeTo Ha MHOTOYAaCTHYKOBOTO ypaBHeHHE Ha [promuHrep
3a MOJeNHMpaHe Ha peJlakcaluATa ca IPHIOKEHH METOIW 3a YHCIEHO CHMYJIHpaHe H
ONTUMM3AIUA — KBA3WHIOTOHOBH METOXM, CHMIUIEKC METOX M Ap. MeTOoObT € YCIEIIHO
NPHUIOXKEH H aBa BHCOKA TOYHOCT B CpaBHEHHE ¢ OIMHUTHOTO H3CIIeBaHe Ha MPoOeH MaTepualn
T0 KIIaCHYECKUST METO] C pa3pylIaBaHe Ha obpasera.

BespaspymuTesieH KOHTPOJI ¢ H3MOI3BAHE HA MATHHTOUIYMOBH MeTOAM U eexT
Ha bapkxaysen

- Pa3zpaboten e cuctemen u m3unciureneH copryep Ha Assembler, C 1 MATLAB 3a
HOBOpPa3pabOTeHH ypeaW 3a MHOIOKpHTEpHanTHa NedeKTOCKONMS Ha METATHH H3ACNHA IO
yIOTpa3ByKOB METOJ], C M3NONI3BaHe Ha edekt Ha Bapkxaysen u ¢ uznonssane Ha TepMoETH
(tpynmose [4.1 — 4.7]). IIpunoxeHu ca MeToqu 3a chOupane, aHanu3 U 06paGoTKa Ha JaHHH,
KaKTO M 33 KJIaCH(UKAIs ¥ Pa3O3HABaHe [0 SIUH U MOBeYe MHPOPMAIIMOHHHU MapaMeTpH.

le/lJIO)KeHI/le Ha MeTOAUTEe Ha HM3KYCTBCHHA HHTCICKT B aBTOMaTHYHaTa
MCAUIIMHCKA MHArHoCTHKAa

- IIpunocsT Ha aBTOpa (TpynoBe [5.1, 5.3]) e B paspaboTBaHe Ha cODTyep M METOMUKA
3a paHHA aBTOMAaTMYHAa JMarHOCTHKAa Ha KOXXHH pakoBH 3a0ONsBaHMA Upe3 Meroja Ha
onTuyHara 6uorcus. PaspaboTeHa e M e M3MUTaHa HSIOCTHA ONKUTHA AUATHOCTHYHA CHCTEMA,
KaTo ca pa3paboTeHH M CHOTBETHHTE amapaTHu cpeacTBa. IIPHUITOKEHH ca METOAWTE Ha
MAIIMHHOTO O0Oy4eHHUe ¢ U3MOJI3BaHe Ha HEBPOHHH MPEKH IPH PEIIaBAHETO HA 3aJavuTe 3a
KIacubuKamua Mpu cynepsaiisopHo oOydenue. HampaBeHo e cpaBHEHHE MpPU Pa3IAYHU
noaxoau — obyueHuHe ¢ rpyOH JaHHH (CHIEKTPOrpaMu), MiH ¢ 32 HHGOpPMalHOHHH IaPaMeTHpa,
HoI0paHu OT OMOXUMHUIH U CHELMANVCTH [0 OTpaxaTellHa U (IIyopecleHTHa CIEKTPOCKOIIHS
32 OTKpHBaHe Ha THIHMYHH 33 JajfeHo 3a0ossBaHe OpraHWYHH BemlecTBa. M3cienmaHa e
BpB3KaTa MEXIy THIIA U CIOXKHOCTTA Ha H3IOJ3BAHUTE HEBPOHHH MPEKH W TOYHOCTTA Ha
pasmo3HaBaHe.

Beuuky pasriefaHu no-rope NpUHOCH ca AeI0 Ha KaHANAATa U [MOKa3Bar, ue € ¢ HAJTUIIEe
XapMOHHYHO CBbYETaBaHE HAa HAay4dHO-U3CJIEIOBATEICKa U INPUIIOKHA IEHHOCT, HUBOTO Ha
KOSTO OTrOBaps HaI'bJIHO Ha U3UCKBaHMATA 3a ,,Jo1eHT" B TY-Codus

6. 3HAYMMOCT HA IPMHOCHUTE 32 HAYKATA U NMPAKTHKATA

Pesynratute B obnacTTa HAa aBTOMATHYHOTO YIPABJICHHE, NMOJYYEHH OT KaHOWOATA,
NpENCTABIsABAT CEPHO36H IIPUHOC B CHOTBETHOTO HAyYHO HANpaBieHHE W HAMHpAT
OpHI0KEHHE B YYOHUA poliec M npakTHkaTa. OYeBUIHM ca YCHIINATA Ha KAHAWAATA HAyYHHUTE
pe3ynTaTy fa ObJaT BHEAPSBaHH B PETHH M3/eJIHs, KOUTO [a CE U3MOI3BaT B HHAYCTPHITA I
o0y4enrero. Kakto 6 mocodeHo B T. 2, Tpy/AOBeTe Ha KaHAWAATa ca UUTHpaHu 13 meTH B



4yxO6nHa, TOpau KOETO MOXKE JAa CE CMATA, Ue IPHHOCHUTE Ha IL. ac. MapKOBCKH ca oIy YuiIn
HE06XO0IMMOTO MPHU3HAHKUE OT HAYYHATA OGIIHOCT y HAC U B 9yKOHHa.

7. KpuTH4HH GeJIeXXKH U NpenopbKa

AHaIM3BT HA MyGNUKAIMHTE Ha KAHAMIATA MOKA3BA, Y€ B rOJSAMATA CH YaCT Te ca
TIIPSACTABEHH KaTo JIOKJIA/IM Ha Pa3THYHH HAYIHHM MEPONIPHSTHS Y Hac U B uyxOuHa. bes na ce
MOJIUCHABA TO3W TUI HAYYHA MPOAYKIHMS, CMATaM 4e € He0OX0AuMO B Objele KaHIUAATET 1a
TOCTaBH yapEHNETO BBPXY IYOIMKYBAHETO HA CTATHM B HAIIM M 0COGEHO B YyKJICCTPAHHH
CIHCAHNA, C OTJIE/ PE3YNITATHTE MY /d IOJY4aT HO-MIHPOKO IPU3HAHUE OT HAYYHATA OGLIHOCT
y Hac u B 4yx6una. Tosa e IoNpHHECE U 33 €AHO M0-CHITHO IUTHPAHE Ha HEFOBHTE pesynratu
OT HaIllK U 1y>KAECTPAHHH CIICLUAINCTH B 00JIaCTHUTE, B KOUTO TOM paboTH.

8. M3nbiHeHue Ha HAayKOMETPHYHHUTE M3CHKBAHMSA

Heknapupam H3MBIHCHMETO Ha HOPMATHBHHTE M3MCKBAHHS 110 OTHOLICHHE Ha
HAIMOHAIHATE W HHCTUTYTCKUTE HAYKOMCTPUYHH JIAHHH 3a 06nacT ,, TeXHMYeCKH HayKu® 3a
3acMaHe Ha JUIb)KHOCTTA ,,IOLCHT * 110 IPyIa II0Ka3aTeny KakTo cieasa: A =50 1.; B =100 T.;
'=273.411;1=130T.; E=10T.; XX = 182 T. Thif KATO MUHUMAJIHHUST 6poit Touku € 430, a
H3IBIHEHUAT € 745.41, HanmMIle € 3HAYUTE/HO IPEBUIIABaHE Ha HOPMATHBHUTE M3NCKBAHHUS.

9. JIm4HM BeYATIEHHS H CTAHOBHILE HA peueH3eHTa

Cnens Hayunara u y4ueOHara aeitHocT Ha kKaHmuaaTa ot 2001 . HacaM M HMaM OTJIHYHHU
BICYATJICHUS] OT HeroBaTa pabora. Toll e BHCOKO OpPTaHM3HMpaH CHEUHANNCT, JEJIOBH,
MOJTOTBEH NPOQPECHOHATHO B PA3iM4HM HAydIHH OONACTH M C KOHKPETHU BIXKIAHMS 32
M3IIBJIHCHUETO HA TIOCTaBeHHTE 3agadd. He Mora Ja He oTebeneka M YOBEIIKATE KadecTRa Ha
TJ1. ac. MapKoBCKH, Ha KOTOTO BUHATH MOXKE 1A CE pasuuTa B TpyAHH MOMEHTH. CMaTaM, 4e B
HETOBO JIMLE KaTeapa ,,CHCTEMH M yHPABJICHHE" [Ie NOJYYH €IHH MHOTO EHEH xaOHIuTHpaH
IPEnoJaBaTel, KOWTO LI€ JONPUHECE AKTHBHO 32 Pa3BUTHETO HA Karenmpara.

3akiaroyenue

3HAYHMUTE HAYYHO-IPHIOKHH W TPWIOKHH IPHHOCH Ha KaHAMAATa, TAXHOTO
My6IUKyBaHe B IPECTHKHA MEKTyHAPOIHH H3JAHHS, KAKTO M OCTATHYIHIST Opoif iuTHpanus
Ha TPyZOBETE, MH /]aBaT OCHOBAHHE YOEACHO [a MPEIOKa Ha YBAKAEMOTO KYPH TJL. ac. I-p
Acmapyx Teoprues MapKoBcKH 1a 3aeMe aKaleMHYHATA JUTBKHOCT ,JOLEHT" B
npogecnonanHoTo Hampasnenne 5.2 ,Enexrporexnuka, €IICKTPOHMKA M aBTOMAaTHKa" II0
CHeUHANHOCTTa ,lIpHIOKeHNe Ha IPHHIAITUTE i METOAUTE HAa KUOEPHETHKATA B pasiHdHU

o0nacTu Ha HayKaTa“.

20.06.2024 r.
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on the competition for the academic position of associate professor
of 5.2 "Electrical engineering, electronics and automation"
(Application of the principles and methods of cybernetics in various fields of
science)
announced in the State Gazette, no. 28 of April 2, 2024
with candidate: chief assistant Dr. Eng. Asparuh Georgiev Markovski
Reviewer: Petko Hristov Petkov, Ph.D., Professor

1. General and biographical data

In the competition for "Associate professor” in 5.2 "Electrical Engineering, Electronics
and Automation" (Application of the principles and methods of cybernetics in various fields of
science) at the Technical University — Sofia, only one candidate submitted documents: Dr.
Asparuh Georgiev Markovski, chief assistant to the Department of "Systems and Control" at
the Faculty of Automation. The candidate graduated with honors from the "Systems and
Controlt" major at TU — Sofia with an educational and qualification degree of "Master" in 1996.
In the period 2000-2003 he was a doctoral student at TU — Sofia, and in 2004 he received the
scientific degree "Doctor" with a dissertation titled "Numerical methods for analysis and
synthesis of robust control systems". From 2002 to 2004, he worked at the Institute for Nuclear
Research and Nuclear Energy — BAS, Sofia, and from 2005 he was an assistant at dep. "Systems
and Control". Since 2006, he has been a senior assistant, and since 2008, he has been a chief
assistant at the same department. In the period 2008-2014, he spent a total of 17 months of
specialization at the University of Latvia — Riga, and in the period 2013-2015 — 3 months of
specialization at the Institute of Semiconductor Physics — RAS, Novosibirsk. He speaks
English, Russian and German.

The competition was announced in the State Gazette, no. 28 of April 2, 2024, based on a
decision of the FA Faculty Council. The formal requirements in connection with the procedure
have been fulfilled within the necessary time limits,

2. General description of the presented materials

The candidate participates in the competition with a total of 32 works, which do not repeat
those presented for the acquisition of the educational and scientific degree "doctor". Of these
works, 31 are journal articles and conference papers published in the period 2001-2023, and
one is a monograph titled "Numerical problems in the analysis and synthesis of robust control
systems with MATLAB and SLICOT" published in 2019 d. All submitted works are reviewed.
8 of the works are referenced and indexed in global databases (7 in SCOPUS and 7 in Web of
Science), and 23 are publications in non-refereed editions and conference proceedings. Of the
latter, 4 are publications in periodicals, and 19 are reports given at scientific conferences,
symposia and congresses at home and abroad. A detailed reference for 13 citations by foreign
authors of the candidate's works in journals with an impact factor is attached. Documents have
been submitted for participation in a scientific project financed by the Scientific Research
Institute of the Ministry of Education and Science. There is no information presented about
participation in organizational or program committees of scientific events.



3. General characteristics of the research and scientific applicant's
applied activity

The candidate has a significant research output in the period 2001-2023 in several
scientific fields, which characterizes him as a researcher with diverse interests and very good
professional training. Chief Assistant Markovski has presented a number of scientific and
applied contributions in the field of control theory (8 papers), laser spectroscopy (10 papers),
non-destructive testing (7 papers) and application of artificial intelligence methods in medical
diagnostics (2 papers). The obtained results were presented in a monograph published in
Bulgaria and in prestigious journals abroad. There is a sufficient number of citations of his
works by foreign authors. There is also a serious pedagogical activity in a higher educational
institution. This characterizes the Chief Assistant Markovski as a well-established scientist
with significant scientific research, scientific applied and pedagogical activities.

4. Evaluation of the pedagogical preparation and activity of the
candidate

During the last 3 academic years, the candidate has given lectures on 7 disciplines in the
bachelor's and master's degree studies in the specialty "Systems and Control" at TU — Sofia in
a volume of 182 hours of lectures. In 2015, he led classes on Elements of control theory for
physics students at Novosibirsk State University. Therefore, I accept that the pedagogical
activity of the candidate is sufficient and that he has gained the necessary experience for the
position of "Associate professor".

5. Basic scientific, scientific-applied and applied contributions

A. Contributions of the candidate in the monographic work entitled " Numerical
problems in the analysis and synthesis of robust control systems with MATLAB and
SLICOT"

1. Scientific and applied contributions

- An in-depth analysis of the numerical properties and sensitivity of the methods for Heo
and 1 synthesis of multidimensional systems with uncertainty is performed. A comparison is
made between the algorithms developed by the author and the algorithms used in the MATLAB
software system;

- The different methods for reducing the order of the controller derived from He and
synthesis are investigated and compared.

- The sensitivity and numerical properties of the methods for solving Riccati matrix
equations arising in the synthesis of optimal and robust control systems are investigated;

- A software package for unstructured Heo and p synthesis was developed and a
comparison of its numerical properties with programs from MATLAB's Robust Control
Toolbox was performed. Comparisons are illustrated with appropriate numerical examples.

2. Applied Contributions

- Robust control of a magnetic levitation system has been developed and implemented.
The stand with the developed control is used in the laboratory exercises of the course "Robust



and optimal control".

- A robust control of a servo system has been developed and implemented. The stand with
the developed control is used in the laboratory exercises of the course "Robust and optimal
control".

The specified contributions show that the content of the monograph fully meets the
requirements for a habilitation thesis to obtain the title of "Associate professor”.

B. Contributions of the candidate in the scientific works submitted for participation
in the competition

The candidate's submitted works relate to the development of new methods for modeling,
simulation, analysis and synthesis of automatic control systems, as well as devices used in laser
spectroscopy and non-destructive testing of materials. The contributions in these works can be
classified as scientific-applied and applied. The content of the works shows that the candidate
works on improving the approaches used and seeks to expand the possible areas of application.
In my opinion, the most significant contributions of the candidate can be noted:

Synthesis of control systems and practical applications

- In papers [1.9 — 1.16], the synthesis of robust control of a magnetic levitation system is
considered, the setting of regulators for the same object with optimization procedures, the
synthesis of robust control of a laboratory model — servo system, the "Hardware in the loop"
approach is applied using MATLAB and LabView, as well as robust control of the mentioned
objects by means of the SLICOT library, for p synthesis under additional constraints on the
poles of the closed system, as well as structural p synthesis of a PID controller.

Laser spectroscopy

- MATLAB software was developed for data analysis in the field of laser spectroscopy for
the Institute of Electronics at the BAS. Numerical identification methods with application in
the physics of wave processes have been applied (papers [2.1 - 2.12]);

- Software of the LabView program system was developed for automatic control,
processing and data analysis of a system for laboratory research of the phenomena occurring
during the interaction of laser beams in ultra-thin layers in research related to the study of the
possibility of creating memory devices with an infinite number states, as well as to achieve
ultra-low temperatures (paper [1.8]). Methods from the Theory of Automatic Control are
applied — classical methods, robust control and fuzzy logic. The software was created while
working on a project under the EU's Sixth Framework Program as a post-doctoral specialization
under the Marie Curie program at the University of Latvia in Riga, under the Seventh
Framework Program and under an EC contract under the COLIMA project (Coherent
manipulation of light and matter via interferences of laser-dressed states).

Non-destructive testing using positron spectroscopy

- FORTRAN, C++ and MATLAB computational software was developed to model metal
crystal lattices with typical defects occurring in the operation of nuclear reactor casings made
of steel alloyed with various elements (paper [3.1]). Numerical modeling of the processes
during irradiation of a metal crystal lattice with a stream of positrons for the purposes of non-
destructive defectoscopy was made using the method of calculating the lifetime of a positron



in a metal crystal lattice. When solving the multi particle Schrédinger equation for crystal lattice
modeling, methods for numerical simulation and optimization are applied — quasi-Newton
methods, simplex method, etc. The method has been successfully applied and gives high
accuracy compared to the experimental examination of sample material by the classical method
with the destruction of the specimen.

Non-destructive testing using magnetic noise methods and effect of
Barkhausen

- Assembler, C and MATLAB system and computational software were developed for
newly developed devices for multi-criteria flaw detection of metal products by ultrasonic
method, using Barkhausen effect and using thermo-EMV (papers [4.1 — 4.7]). Methods are
applied for data collection, analysis and processing, as well as for classification and recognition
according to one or more information parameters.

Application of artificial intelligence methods in automatic medical diagnostics

The author's contribution (papers [5.1, 5.3]) is in the development of software and
methodology for carly automatic diagnosis of skin cancers by the optical biopsy method. A
complete experimental diagnostic system was developed and tested, and the corresponding
hardware tools were also developed. The methods of machine learning using neural networks
are applied in solving classification tasks in supervised learning. A comparison was made in
different approaches — training with raw data spectrograms) or with 32 information parameters
selected by biochemists and specialists in reflection and fluorescence spectroscopy to detect
organic substances with a conjugated chemical bond (e.g. protoporphyrin) typical of a given
disease. The relationship between the type and complexity of the neural networks used and the
recognition accuracy was investigated.

All contributions considered above are work of the candidate and show that there is a
harmonious combination of research and applied activity, the level of which fully meets the
requirements for an "Associate professor" at TU-Sofia.

6. Significance of contributions for science and practice

The results in the field of automatic control, obtained by the candidate, represent a serious
contribution to the relevant scientific direction and find application in the educational process
and practice. The applicant's efforts to implement scientific results into real products to be used
in industry and education are evident. As stated in sect. 2, the candidate's works have been cited
13 times abroad, which is why it can be considered that the contributions of the chief assistant
Markovski have received the necessary recognition from the scientific community at home and
abroad.

7. Critical notes and recommendations

The analysis of the candidate's publications shows that, for the most part, they are
presented as reports at various scientific events at home and abroad. Without underestimating
this type of scientific production, I believe that in the future it is necessary for the candidate to
emphasize the publication of articles in our and especially in foreign journals, in order for his
results to receive wider recognition from the scientific community at home and abroad. This
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will also contribute to a stronger citation of his results by our and foreign specialists in the
ficlds in which the candidate works.

8. Implementation of scientometric tests

I declare the fulfillment of the normative requirements regarding the national and institute
scientometric data for the field of "Technical Sciences" for occupying the position of "associate
professor” according to a group of indicators as follows: A = 50 points; B = 100 points; D =
273.41 points; D = 130 points; E = 10 points; XX = 182 points. Since the minimum number of
points is 430, and the fulfilled one is 745.41, there is a significant excess of the normative
requirements.

9. Personal impressions and opinion of the reviewer

I have been following the scientific and educational activities of the candidate since 2001
and have excellent impressions of his work. He is a highly organized specialist, business-
minded, professionally prepared in various scientific fields and with specific views on the
implementation of the assigned tasks. I cannot fail to note the human qualities of Chief
Assistant Markovski, who can always be counted on in difficult times. I believe that in his
person, the "Systems and Control" department will receive a very valuable habilitated teacher,
who will actively contribute to the development of department.

Conclusion

The significant scientific-applied and applied contributions of the candidate, their
publication in prestigious international publications, as well as the sufficient number of
citations of the works, give me reason to confidently propose to the esteemed jury the chief
assistant Dr. Asparuh Georgiev Markovski to take the academic position of "Associate
professor” in the professional field 5.2 "Electrical engineering, electronics and automation" in
the specialty "Application of the principles and methods of cybernetics in various fields of
science".

06/20/2024 Prepared the review: Vica /
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