CTAHOBWLE

MO KOHKYPC 3a 3aeéMaHe Ha aKageMn4HaTa AN1bKHOCT AOUEHT

B NnpodecnoHanHo HanpasaeHue 5.1. ,,MalMHHO UH}KeHepCcTBO”, cneumanHocT
»XNAPaBAUYHU N NHEBMATUUYHU 3a4BUXKBALLU cucTemn”,
o06aBeH B [1B N2100/24.11.2020 r. u cainTa Ha TY-Codus,

C KAaHOMAQAT: rN. ac. A-p UHXK. AnekcaHabp CtoaHos MutoB

YneH Ha Hay4yHO Xypu: npod. AH nHXK. UBaH MnapgeHos Kpanos

1. O6wa xapaKTepucTMKa Ha HayyHOM3C/NeA0BaTe/CKaTa U HayYHO-NMPUIOXKHATa
DEeVHOCT HAa KaHaupaTure

B KOHKypca rn. ac. A-p UHX. AnekcaHabp CTosHoB MUTOB yyacTBa C eanHageceT
nyb6AMKaunm, B U3gaHus, KOUTO ca peddepupaHn U MHAEKCUpaHU B CBETOBHOM3BECTHM Gasu
JaHHXW C HayyHa WHdopMauusa, NpeacaBeHW OT KaHAuaaTa KaTo PaBHOCTOMHM Ha

xabunutaumoHeH Tpya c Tema ,CuHTE3 U peanusauusi Ha BrpafeHn cucTemMu 3a
yrpasrieHMe Ha enekTPOXUAPaBIMYHM KOPMUIHM ypeabu 3a HUCKOCKOPOCTHWU MOBWMHM

mawunHn”; 38 apyrn nybamkauum, ot KouTto 5 B 3gaHua, pepepupaHu B Scopus 1 Web
of Science, u 33 B peueH3NpaHW W3[AHMA; KAKTO W CbaBTOPCTBO B Y4YE€OHMK
,ENeKTpoxmapaBanMyHm cepsocuctemmn”. Yact OT npepnorKeHUTe B  KOHKypca
ny6nnKaumMm ca B pes3ynTaT MAWM BKAOYBAT B cebe cuM pe3yntaTu OT peannsmpaHu
NPOEKTU 1 AOTOBOPMU.

KaHaupatsT e 6un pbkoBoguten Ha 1 HaumoHaneH pgorosop ¢ ®HU u 1
YHUBEPCUTETCKM [O0roBOp, KAKTO M 4YNeH Ha KOJeKTMBa Ha 7/ porosopa ¢
MEXAYHAPOAHO M HAUMOHANHO GUHAHCUMpaHe, BKAOYUTENHO C pupmun. Yact ot
pe3ynTaTuTe No Te3m SOroBOpPU Ca BHEAPEHM B NpaKTUKaTa. KaHAMAaTLT e npeacTasun
n 7 6poAa rpamoTn N Harpagm BbB BPb3Ka C n3cnegoBaTesickata cu paboTa.

3abenaszaHn ca 12 uMTMpPaHMA Ha NyBAMKAUMMTE HA KaHAMAATA B MPECTUXKHMU

Hay4YHU U30aHUA, KOUTO Ca UHAEKCUPAHU B CBETOBHOM3BECTHUTE 6a3u AaHHM (Scopus m
Web of Science).

HayyHou3cnesoBaTenckaTa M HayYHO-NPUNOXKHATa AEMHOCT Ha . ac. A-Pp UHX.
AnekcaHabp MMWUTOB OCHOBHO € Haco4YeHa KbM: CMMYIAUMOHHO M3Cne[BaHe Ha
eNIeKTPOXNAPaBANYHN YCTPOUCTBA U CUCTEMM 3a 3aABUXKBaHe C UMPPOBO ynpasieHne;
aHanM3 MU CMHTE3 Ha eNeKTPOXMAPABAMYHMU CUCTEMW 33 3aABUNKBaAHE U ynpas/eHUe;
MoJenupaHe U UAeHTUOUKAUMA Ha eNnekTPoXMApaBAUYHM 3a[BUXKBALLU CUCTEMMU;
pa3paboTKka Ha KNACUYECKU U CNOXHWU anropuTMM 3a  ynpasBaeHue 4ypes
nporpammpyemu naatpopmu; NpoekTMpaHe 1 peanmnsaumnsa Ha nabopaTtopHu cTeHaoBe
33 eKCMepuMMEHTa/IHO Mu3cneABaHe Ha eNeKTPOXUAPaABANYHU KOPMWUAHU ypeabu c
Bb3MOHOCT 3a OLeHKa paboTocnocobHOCTTa M KayecTBaTa Ha Pas/IMYHU BrpageHu
CUCTEMM 33 TAXHOTO ynpas/ieHue.



2. OueHKa Ha negarorMyeckaTta NnoAroToBKa U AelHOCT Ha KaHAMAaaTa

['n. ac. a-p vHX. MMTOB 3ano4Ba npenoaasaTtesickata cu genHoct B TY-Codua ot
2016 r. KaTo acUCTEHT B KaTeapa ,XnapoaepoAnHamMmnKa N XMAPaBANYHM MalMHKY, a
oT 2017 r. e rnaBeH aCUCTEHT B CbllaTa KaTeapa, Kb4EeTO KbM MOMEHTA BOAM NEKUUU U
ynpa*kHeHMa B obxBaTa Ha 06sBeHWMs KOHKypc. MoaguwHaTa ayguMTOpHA 3aeTocT Ha
KaHAuAaaTa 3a nocnegHuTe 3 roAMHM HAAXBbpAs M3UCKBaHUTE 3a 0b6ABsABaHe Ha
KOHKYpPC 3a 3aeMaHe Ha akaeMUnyHaTa gabXKHoCT ,,goueHT” B TY-CoduA.

3. OCHOBHM Hay4YHU U HAYYHO-NPUNOXKHU NMPUHOCHU

B cBoATa aBTOpCKa cnpaBKa rA. ac. A-p MHX. MwutoB ageduHmpa 6 Hay4yHo-
NPUIOXHM M 7 NPUNOXKHKU NpuHOcAa. B nbpeaTta rpyna ca: Ha 6a3a Ha npoueaypa 3a
naeHTMdmKauma ca paspaborteHn gsa mogena ot TMn ,4epHa Kytna“ Ha EXKY, kouTo ce
pasnnyaBaT NO W3N0/JA3BaHUTE U3XOAHW CUrHanu; M3cnepBaHo e BAMAHMETO, BbpXY
KQueCcTBOTO Ha 3aTBOpPEeHAaTa cucTema, Ha A06aBAHETO Ha PA3/IMYHM M3MEpPBATE/THU
CeH30pu 3a 0bpaTHMUTE BPB3KM, KATO MOAE/INTE CA OUEHEHU N BaAUAMPAHN NO AAHHMU
NOAYy4EeHM OT MNAAHUPAHU eKcnepumeHTH; [lonydyeHU ca NONYyYeHW [ABa NUHENHMU
Mmozena B NPOCTPAHCTBO Ha CbCTOAHWUATA, NOAXOAAWM 32 CUMHTE3 HA MHOTOMepHMU
perynatopu; Bb3 OCHOBa Ha nojayyeHUTe MOAeNn ca CUHTe3MpaHW KackagHu [
perynatopu 3a ynpas/ieHMe Ha Nno3uuMATa Ha MAyHXepa B NPONOPLUOHANHUA
XMOpaBaAnYeH pasnpegenvten, umaw, cnegawa eyHkumna; Ha 6asa Ha nonyyeHute ot
NaeHTUPMKaumMATa MOAENN Ca CUHTE3MPAHW MHOTOMEPHM pPOBACTHM 3aKOHM 3a
ynpassieHMe Ha MNO3MUMATA Ha MAyHXepa B MPOMNOPUUOHANHUA XUAPABANYEH
pasnpegenuten, umal, cnegAawa GyHKUMA, KOATO NO3ULMA e BOAELl MNOKasaTen 3a
KQueCcTBO Ha 3aTBOpeHaTa cuUcTema 3a ynpasseHue; [loKaszaHa e pobacTHaTa
YCTOMYMBOCT U pPODBACTHO KayecTBO Ha pa3paboTeHuTe BrpageHM cuUcTemu 3a
ynpasneHune; TOYHOCTTAa Ha NO3MUMOHMPAHE € rapaHTMpaHa 4Ypes3 BbBE)KAaHe Ha
BbTpeWwHa ob6paTHa Bpb3Ka MO NO3MUMA HA MJYH)Xepa, peanmsnpaHa u4pes
Brpa)KAaHeTo Ha /NMHEEeH WHAYKTUMBEH M3mepBaTeseH npeobpasysaTten (LVDT) B
cnegawmA  pasnpegenuten. [peTeHoUpaHUTE NPUIOKHM NpUHOCKM obxBawaT:
MpoeKTMpaH M peanusvpaH e HoB nabopaTopeH CcTeHA, 3a u3C/nenBaHe Ha
eNeKTPOXMapaBAMYHA CUCTEMA 3@ KOPMMAHA ypeaba C  4YyBCTBUTENIHOCT KbM
M3MEHeHMe Ha BbHWHOTO HATOBapBaHe, MNPUIOXKEHO BbPXY XuApoaBUraTenuTe;
Pa3paboTeHOTO CXeEMHO peLleHMe Ha CTeH4a AaBa Bb3MOXKHOCT Aa 6bAaT M3BbPLUBAHMU
eKCnepumeHTaHW UM3CNeaBaHUA HA TOBAPO-YYBCTBUTENHU KOPMUIHU CUCTEMMU;
OnuncaHmAT cTeHA e 060pyABaH C peryampyema akCManHo-6ytasiHa nomna c perynatop
no HanaraHe Tmn “DR”, KaKTO M BK/AIKOYBAHETO Ha CbBPEMEHHM TEXHUYECKU CpeacTBa 3a
n3mMepBaHe, AaBallM Bb3MOXKHOCT 32 OTYMTAHE B peasiHO Bpeme Ha peuua, KakTo
MEXaHWYHU, TaKa U XMAPABAMYHU BeNUYUHMU; PaspaboTeHa e BrpafeHa cuctema 3a

UuMPpoBO ynpaB/ieHMEe HA cTeHAa Ha 6asa Ha 32-6MTOB KOHTpPOAEp 3a MOOUAHMU
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NPUIOXKEHMA Ype3 noaxoadalla cpeda 3a nporpamupaHe; PaspaboteHo e nporpamHo
obe3neyaBaHe Ha cucTemaTa 3a ynpaB/ieHMe, KOeTO AaBa Bb3MOKHOCT 3a peanunsauyms
Ha Pa3/IMYHN aNrOPUTMKU 3a yMpaBaeHUe, WM3MNON3BaMKWM ABa BMAA TEXHUKM 3a
nporpamupaHe — 6nokoBo nnum SCL-e3unk (Structured Control Language); PaspaboTeHa
e CAN-mperka 1 ca cb3gageHun cneumPuyHmn NporpamHu cnoese, AaBalliyM Bb3MOXKHOCT
32 OTYMTaHE Ha eKCNepuMeHTaNHU AUHAMMYHU XAPAKTEPUCTUKM B PEanHO BpeME;
CTeHaa e BKAOYeH B yyebHus npouec BbB (akynteTr ABTOMaTuKa, $pakynteT no
TpaHcnopTa 1 ¢akynTeT No EneKTpoHHa TeXHUKa 1 TexHonormm Ha TY-Codus.

Bb3 ocHOBa Ha /AMYHOTO MW MO3HaBaHe Ha M3cnegoBaTesickaTa paboTa Ha
KaHOaupaTa cbm ybeneH, ye npeteHAMpPaHUTE NPUHOCK B rosiamaTa CU YacT ca INYHO
OEN0 Ha rN. ac. 4-p VHXK. AnekcaHabp MUTOB 1 r1 npMemam.

4. 3HAYMMOCT Ha NPUHOCUTE 32 HayKaTa U NPaKTUKaTa

Hay4yHO-NPUNOXKHUTE U NPUNOXKHUTE NPUHOCKM OTpasaBaT pesyaTatuTe OT
[EeNHOCTTa Ha KaHaMAaaTa M MMaT CblecTBeHa 3HaYMMOCT 3@ HayKaTa U UHXKeHepHaTa
NPaKTMKa, KOeTo ce A0oKa3Ba No 6e3cnopeH HaYMH OT peann3npaHnuTe MexXayHapoaHu
NPOEKTN N HAaYKOMETPMUATA, HAAXBbPAALLA NO KONMYECTBO M KaYyecTBO Kputepuute 3a
3aemaHe Ha akageMunyHaTa ANbKHOCT ,aoueHT” B TY-Codus.

Be3cnopHO A0Ka3aTencTBo 3a Ka3aHOTO Ca M peauuata rpamoTy M OTAMYUSA,
nosly4YeHn OT KaHanaaTa.

5. KputnuHu 6enexkkm n npenopbvKu

HAMam CbLecTBEHU KPUTUYHU BeneXkKn 1 NpenopbkM KbM NpeactaBeHuTe oT
rN. ac. A-p MutoB matepuanu no KoOHKypca. YbeaeH cbM, Ye Le Npoab/XKM Aa pa3BuBa
nscnefoBaTesickaTa cu AeMHOCT U We A npeaasa Ha MaaguTe CneunanmcTu.

3AK/TIONMEHUE

Bb3 OCHOBAa /IMYHOTO MM MO3HAaBaHE HA KayecTBaTa Ha KaHAWAaTa, Ha
3ano3HaBaHETO MU C NpeAcCTaBeHUTe TPyAoBe MO KOHKypca, TAXHaTa 3HAaYMMOCT U
CbAbprKaLWMTE CE B TAX MPUHOCU, KAKTO U OTYUTANKU IMYHOTO MY y4acTue, C AbnOOKa
ybeneHocT npeanaram ra. ac. A-p UMHXK. AneKkcaHabp CtoaHoB MutoB Oa 3aeme
akagemumyHaTa [JbXKHOCT ,A0ueHT’ B npodecuoHanHoTo HanpasneHue 5.1.
»,MalWWHHO WHXeHepcTBO” nNo cneuuanHocT ,XuAPaBAUYHU WU NHEBMAaTUYHU
3a4BUXKBaLWM cuctemu”.

Hata: 05.03.2021 r. YJTEH HA KYPUTO:

(npod. aH nHXK. MBan Kpanos)
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STANDPOINT

in a competition for appointment to an academic position ,,Associate Professor’

)

in the professional field 5.1 “Mechanical Engineering”, Scientific specialty
,Hydraulic and Pneumatic Drive Systems”,
announced in SG, issue 100/24.11.2020 and posted on the web site of TU-Sofia,

with a candidate: Ch. Assist. Prof. Ph.D Alexander Stoyanov Mitov
Member of the Scientific juri: Prof. Eng. Ivan Mladenov Kralov, PhD, DSc

1. General overview of the research and applied research activity of the

candidate

Inthe competition Ch. Assist. Prof. Ph.D. Eng. Alexander Stoyanov Mitov participates with eleven
publications in issues that are referenced and indexed in world databases with scientific
information, presented by the candidate as equivalent to a habilitation thesis on "Synthesis and
implementation of embedded control systems for electrohydraulic power steering for low-speed
mobile machines”; 38 other publications, of which 5 in issues referenced in SCOPUS and Web of
Science, and 33 in peer-reviewed editions; as well as co-authorship in the textbook "Electrohydraulic
servo systems". Some of the publications proposed in the competition are the result or include
results of implemented projects and contracts.

The candidate was the head of 1 national contract with BNSF and 1 university contract, as well
as a member of the team of 7 contracts with international and national funding, including
companies. Part of the results of these contracts have been implemented in practice. The candidate
has also presented 7 diplomas and awards based on his research work.

There are 12 citations of the candidate's publications in prestigious scientific journals, which are
indexed in world databases (SCOPUS and Web of Science).

The research and applied research activity of Ch. Assist. Prof. Ph.D. Eng. Alexander Mitov is
mainly focused on: simulation of electrohydraulic devices and drive systems with digital control;
analysis and synthesis of electrohydraulic drive and control systems; modelling and identification of
electrohydraulic drive systems; development of classical and complex algorithms for control
through programmable platforms; design and implementation of laboratory test rigs for
experimental investigation of electrohydraulic steering systems with the ability to assess the
workability and performance of various embedded control systems.

2. Assessment of the pedagogical preparation and activity of the candidate

Ch. Assist. Prof. PhD Mitov began teaching activities at TU-Sofia from 2016 as an assistant at the
Department of Hydroaerodynamics and Hydraulic machines and since 2017 is chief assistant
professor in the same department, which currently delivers lectures and laboratory exercises within
the scope of the announced competition. The annual classroom employment of the candidate for
the last 3 years exceeds those required for announcing a competition for the academic position
"Associate Professor" at the Technical University of Sofia.

3. Main scientific and applied scientific contributions

In his author's reference Ch. Assist. Prof. PhD Mitov defines 6 scientific-applied and 7 applied
contributions. In the first group are: Based on identification procedure, two "black box" models of
EHSS have been developed, which differ in the used output signals; The influence of the addition of
various measuring feedback sensors on the closed-loop system performance was studied, as the
models were evaluated and validated by experimental data; Two linear state space models suitable
for the synthesis of multivariable controllers are obtained; Based on the obtained models, cascade
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Pl controllers for the spool position of the hydraulic proportional valve have been synthesized;
Based on the models obtained by the identification, multivariable robust control laws for the spool
position in the hydraulic proportional valve have been synthesized, having a tracking function, which
position is a leading performance index of the closed-loop control system; The robust stability and
robust performance of the developed embedded control systems are shown; Positioning accuracy
is guaranteed by introducing an internal feedback for the spool position, realized by incorporating
a linear variable differential transducer (LVDT) into the proportional valve. The claimed applied
contributions contains: A new laboratory test rig has been designed and implemented for the
investigation of electrohydraulic power steering system with load-sensing function for varying of
the external load act to the hydraulic motors; The developed hydraulic circuit solution of the test rig
makes it possible to perform experimental studies of load-sensing steering systems; The described
test rig is equipped with a variable displacement axial-piston pump with pressure controller type
"DR", as well as the inclusion of modern technical measuring instruments, allowing real-time
measuring of a number of both mechanical and hydraulic variables; Embedded control system of
test rig based on a 32-bit microcontroller for mobile applications through a suitable programming
environment has been developed; Software for the control system has been developed, which
allows for the implementation of various control algorithms using two types of programming
techniques - block or SCL-language (Structured Control Language); CAN network has been
developed and specific program layers have been created, enabling the measuring of real-time
experimental dynamic characteristics;

The test rig is included in the educational process at the Faculty of Automation, Faculty of
Transport and Faculty of Electronic Engineering and Technology at TU-Sofia.

Based on my personal knowledge of the candidate's research work, | am convinced that the
claimed contributions are for the most part the personal work of Ch. Assist. Prof. PhD Eng. Alexander
Mitov and | accept them.

4. Significance of contributions to science and practice

The scientific-applied and applied contributions reflect the results of the candidate's activity and
are essential for science and engineering practice, which is proved in an indisputable way by the
realized international projects and scientometrics, exceeding in quantity and quality the criteria for
appointment the academic position "Associate Professor" in TU-Sofia.

Indisputable proof of this are the number of diplomas and awards received by the candidate.

5. Critical remarks and recommendations

I have no significant critical remarks and recommendations to those presented by Chief Assistant
Professor PhD Mitov materials on the competition. | am convinced that he will continue to develop
his research activity and pass it on to young professionals.

CONCLUSION

Based on my personal knowledge of the candidate’s performance, my acquaintance with the
materials presented in the competition, their significance and the contributions contained in them,
as well as taking into account his personal contribution, | offer with deep conviction Ch. Assist. Prof.
Ph.D. Eng. Alexander Stoyanov Mitov to appointment the academic position of "Associate
Professor" in the professional field 5.1. "Mechanical Engineering" in the scientific specialty
"Hydraulic and Pneumatic Drive Systems".

05.03.2021 Member of Scientific Committee:
(Prof. Eng. lvan Kralov;PhD, DSc)
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