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CTAHOBHIIE

BBPXY JHCEPTAI[MOHEH TPYA 3a NpuIoOHBaHe HA 0Opa30BaTeIHA U

Hay4Ha CTeIIeH ,,JJOKTOop"

ABTOp Ha IUCEPTALMOHHUA TPyA: Mar. nHxk. Mupociasa Bon4uesa bapaxapcka

TemMa Ha [AWCEPTAMOHHHMA TPyA: ,Meroau 3a mnogoOpsBaHe HA JHHAMHKATA Ha
H3MEPBaHUATA B CHCTEMH 32 yNpaBJjieHHe

YiieH Ha HAYYHOTO XypH: npod. a-p Bepa Anrenosa Anrenosa-/{umurpoBa

OcHOBaHHE 3a HacTOAmoOTO cTaHoBuine ¢ 3amoBex Ne OXK-5.2-74 ot 18.10.2024 r. Ha
pextopa Ha TY — Codus

1. AKTyaJIHOCT Ha pa3paboTBaHHs B JHCEPTANMOHHHUS TPYA Npodaem

B guceprammonHus Tpyd Ha Mar. HMHX. MupocnaBa bondeBa bapaxapcka ca
pa3paboOTeHH HOBH W Ca YCHBBPHIGHCTBAHM CBIICCTBYBAIlM METONM M QIrOPUTMH 3a
mono0OpsABaHe Ha AMHAMHUKATa HAa M3MEPBaHMATA B CHCTEMH 3a YNPABICHUE B CIly4auTe Ha
3HAYMTEIHO HHUBO HAa IIyMa B CHOTHOIIEHHETO IOJIE3€H CUTHAI/IIYM H IPH 3aBUCHM OT
H3MeEpBaHAaTa BeJIMYMHA Mojen Ha usMepBaHero. IIlMpokoTo pasmpocTpaHeHHE Ha
U3MEpBaHUATa B OMTa U HHAYCTpUATa 00yciaBsi HEOOXOAMMOCTTa OT eEKTHBHM METOIH 32
mogo0psABaHe Ha AMHAMHKAaTa B M3MEpBaHETO. Pa3paboTBaHMAT B JUCEPTALMOHHMA TPY.
mpoOJieM € aKTyaJleH, C Bb3MOXHOCTH 3a OB/EIN0 pa3BUTHE U BOJM M JI0 MPAKTHYECKA IIOJI3H
3a HHYCTpHATA.

TeMaTrkaTa Ha OUCEPTAIMOHHUA TPYH € aKTyalHa B KOHTEKCTa Ha HENPEKbCHATOTO
pasiMpsiBaHe Ha NPHIOXKEHWEeTo Ha ,JIHTepHeT Ha HemaTa“ 3a Ch3JaBaHETO HA ,,yMHH"
YCTpOIHCTBa, JOMOBE, IPAJIOBE U Jp., CBBP3aHM C M3MEPBaHMS B PEAHO BpEME M 3alllyMeHa
cpena.

2. Cremen Ha TmO3HABaHe CLCTOSTHHETO Ha mpofiieMa H TBOpYeCKa
HHTEPIpeTANNUs HA JIMTEPATYPHHA MaTePHAJ
B mucepranuoHHMs TPYA ca OUTHPAaHHA 93 NUTEpaTypHH M3TOYHHKA, 5 OT KOUTO Ha

OBIrapcKd €3MK, KaTo OOIIHMSAT CIMCHK BKIIOYBA M 5-Te MyONMKalMM Ha JOKTOPAHTKATa II0
qUcepTanuoHHUS TpyH. LluTHpaHMTe H3TOYHHMIM ca (OKYCHpaHH BBpXY IMHAMHKAaTa Ha
M3MEPBAHETO B YNPABJIEHUETO U Ca JATHPAHH MPEIUMHO B IOCIEAHOTO JECETHIETHE, KOETO €
olle €JHO JO0Ka3aTENICTBO 3a aKTyaJdHOCTTa Ha pasriexaaHus npobimem. HampaseHusar
aHAIMTHYEH JIATEPATYPEH aHAIN3 M0Ka3Ba N0Opo Mo3HaBaHe Ha MpobiaeMa U € CBHAETEICTBO
3a CHOCOOHOCTTa Ha JOKTOpPAaHTKaTa 3a CaMOCTOATENHO HAaydHO ThpceHe. M360ppT M
GOpaBeHETO ¢ METOAM ¥ AIrOPUTMH IIpH pa3paboTBaHETO Ha MPEIIOKEHHUTE B
IMCEPTALMOHHMS TPYJ METOOH 3a IOoJ0OpsBaHE HAa NMHAMMKATa B M3MEPBAHETO, [TOKa3BAT
BHCOKA CTEIEeH Ha M03HaHUE Ha TEOPETUYHUTE OCHOBH.
3. CrorBercTBHE Ha  H30paHaTa  MeTOAMKA HAa H3CleIBaHe H
MOCTaBeHATAa meJI M 3aJa4¥ Ha JUCEPTALMOHHHSA TPYA € HOCTHIHATHTE NPHHOCH
Wsbpanata ot Mar. HHX. Mupocnasa bapaxapcka MeToAMka Ha H3CICIBaHE
CHOTBETCTBA HA IIOCTaBeHaTa I€J1 WM € IPEeanoCTaBKa 3a YCICIIHOTO pelIaBaHe Ha



IIOCTABEHUTE 3aJaud. M3I0XKEHHETO Ha BCAKAa OT Pa3pabOTBaHUTE 3aJadM C€ CHCTOM OT
onucanue Ha mpoblema, TeOpeTHYHA IIOCTAHOBKA, MOJENHpaHE M BepHHUKamHs Ha
paspaGoTenus meron. JlafeHH ca M HACOKH 3a N0A00psABaHe Ha IOIydeHHUTE pe3yiaraTd. B
3aKIIOYEHHETO € HAalPaBeH CPAaBHUTENCH aHAIN3 Ha pa3paboTeHHTE B IMCEPTALUOHHUS TPYX
MeTomd Ha ©Oa3ara Ha u3MepBaHe Ha Temmeparypa M Maca. CpaBHHTEIHMAT aHAIW3
IIOTBBPX/IaBa €eKTHBHOCTTA Ha IPEIOXKEHHTE OT HOKTOPAHTKATa METOIH 3a MoAoOpsBane
Ha JMHAMUKATa HAa H3MEPBAHMATA B CHCTEMH 3a YIIPABIICHHUE.

4. Hayuynm w/miaM Hay4YHO-NPWJIOKHHM Pe3yITATH Ha JUCEPTALHOHHMS
TPYH, KOUTO NPEeICTABJISABAT OPHIHHAJIEH PHHOC B HAyKaTa

IIpuHOCHTE Ha IUCEPTALMOHHHA TPy, hopMyIMpanu Ha crpaHuua 141 ca ¢ Hay4HO-
HPUIOKEH U TPWIOKEH XxapakTep. HampmHo mpuemaM ¢opMynupaHuTe OT JOKTOPAaHTKATa
MIPHHOCH.

5. Ipenenka Ha MyGIHKAMATE 110 JUCEPTANMOHHHS TPYA
Ilo mucepTanyoOHHUs TPYA ca IyOIMKyBaHH ABe cTaTuu B l'ogmmmuka Ha TY u ca

m3Hecenn Tpu pokinana Ha IEEE xoHdepenmun. Bewdku myOnmkanuu ca B ChaBTOPCTBO H
CHABPXKAT CHIIECTBEHA YacT OT MPUHOCHTE, 33 KOMTO ce NpeTeHaupa. HaykomeTpuaHHTE
TI0Ka3aTelM, CPaBHEHH ¢ MUHMMAIHUTE M3UCKBAaHMA 3a oOpa3oBarenHaTa W Hay4Ha CTCICH
,,JOKTOp®, chriacHo IIpaBuiiHKKa 32 YCIOBHATA U PeZia 3a NpUA00MBaHe HAa HAYYHH CTCIICHH
B Texumueckus yausepcuter — Codus ca: Ipyna I'7 — 3*40/3 = 40 touku u I'8 — 2*20/3 =
13,3 Touku, mimH 06110 3a rpyna nokasarenu I' — 53,3 Touky Ipu MUHUMAITHE M3UcKBanus 30.

6. MHeHHSs, NPenopbKHA H GeIeKKH

JIMCepTAIIMOHHUAT TPYA € Pa3paboTeH MHTEIMICHTHO M IpaMOTHO. M3noxeHuero e
SICHO ¥l KOPEKTHO, JIOTHYECKH [IOCIIEA0BATENHO, 100pe apryMEHTHPAHO M CHCTEMAaTU3HPaHO H
clleBa HM3WCKBAaHMATA M  IIOCJAEJOBATENHOCTTA HA  3aIb/DKHTEIHHTE  €ICMEHTH.
JIMCEpTallMOHHUAT TPYA CHABPXKA HAyYHH M HAYYHO-NIPHIOXKHH PE3YINTaTH, KOHTO
IpEe/CTABIABAT OPWUTHHANEH IIPMHOC B HAayKaTa M [aBaT BB3MOXHOCT 3a ObjemH
uscnensanus. ToBa mokasBa, 4e Mar. MHX. Mupocnasa bapaxapcka IpuTexasa 3a1bI00ueHH
TEOPETUYHM [O3HAHWA B CHOTBETHATa 00J]acT M CHOCOOHOCTH 32 CaMOCTOATCNHM HAyJHH
U3CIICIBAHUA.

7. 3aKI0ueHHe ¢ SICHA TIOJIOKHTETHA WJIH OTPHLATEJIHA OIEHKa Ha
AHCEPTANHOHHMSA TPYA
JlMcepTallMOHAUAT TpPyJ Ha TeMa ,,MeTogu 3a momoOpsBaHe Ha [MHAMHKara Ha

M3MepBAaHUATA B CUCTEMH 3a yIIpaBlieHHe", paspaboTeH oT mar. uix. Mupociasa bapaxapcka
OTroBaps Ha M3MCKBAHMATA HA 3aKOHA 3a PasBHTHE HA aKaJeMHYHMA ChCTaB B PemyGimka
Boarapus, [IpaBunHuka 3a HEroBOTO mpuiarane W IIpaBuiHHKA 32 yCIOBHMATA M pena 3a
npuao6uBaHe Ha Hay4HH creneHn B Texmmdecku yHuBepcuteT — Co¢us 3a AuCePTalOHEH
TPYyA 3a IONy4YaBaHe Ha 00Opa30BaTelHATa M HAyYHA CTEIEH ,JOKTOP“ B HaydHa obmacr 5.
., Texamdeckn Hayku*, 1o npod)eCHOHAIHO HampaBieHue 5.2 ,,ENCKTPOTCXHUKA, ENEKTPOHUKA
¥ aBTOMATHKa“, Hay4Ha CIIEIHAIHOCT: ,JIpHiokeHHe Ha MPUHIMINTE U METOIUTE Ha
KuOEepHETHKA B pa3iIMIHH 007TaCTH Ha HayKaTa®.
JdaBaM MOJI0KHTE/IHA OLIEHKA.

/22/

/Bepa AnresioBa/

Jara: 09.12.2024 r.
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OPINION

on a PhD thesis for the acquisition of educational and

scientific degree "Doctor"

Author of the PhD thesis: Mag. Eng. Miroslava Boncheva Baraharska
Topic: "Methods for improving measurement dynamics in control systems"

Member of the scientific jury: Prof. Vera Angelova Angelova-Dimitrova, PhD

The basis for this opinion is Order No. OZH-5.2-74 of 18.10.2024 of the Rector of the
Technical University of Sofia

1. Relevance of the problem developed in the PhD thesis

In the Mag. Eng. Miroslava Boncheva Baraharska's PhD thesis, new and modified
existing methods and algorithms were developed to improve the measurement dynamics in
control systems in cases of significant measurement noise level and in a measurement model
dependent on the measured quantity. The wide distribution of measurements in everyday life
and industry determines the need for effective methods to improve measurement dynamics.
The problem developed in the PhD thesis is relevant, with opportunities for future
development and leads to practical benefits for the industry.

The topic of the PhD thesis is relevant in the context of the continuous expansion of the
Internet of Things' application for the creation of "smart" devices, homes, cities, etc., related
to real-time measurements and noisy environments.

2. Degree of knowledge of the state of the problem and creative
interpretation of the literary material
The PhD thesis cites 93 literary sources, 5 of which are in Bulgarian, and the general

list includes the 5 publications of the PhD student on the PhD thesis. The cited sources are
focused on measurement dynamics in management and are dated mainly from the last decade,
another proof of the problem's relevance under consideration. The analytical literature
analysis shows a good knowledge of the problem and is evidence of the ability of the PhD
student to conduct independent scientific research. The selection and handling of methods and
algorithms in developing the methods proposed in the PhD thesis to improve the dynamics in
measurement show a high degree of knowledge of the theoretical foundations.
3. Correspondence of the chosen research methodology with the set goals and
tasks of the PhD thesis with the achieved contributions
The chosen by the Mag. Eng. Miroslava Baraharska research methodology
corresponds to the set goal and is a prerequisite for the successful solution of the tasks. The
presentation of each of the developed tasks consists of a description of the problem,
theoretical formulation, modelling and verification of the developed method. In conclusion, a
comparative analysis of the methods developed in the PhD thesis based on temperature and
mass measurement is made. The comparative analysis confirms the effectiveness of the
methods proposed by the PhD student for improving the dynamics of measurements in control



systems.

4. Scientific and/or scientific-applied contributions of the PhD thesis
The contributions of the PhD thesis, formulated on page 141, are of a scientific-
applied and applied nature. I fully accept the contributions formulated by the PhD student.

5. Evaluation of the publications on the PhD thesis
Two articles have been published on the PhD thesis in the Proceedings of the

Technical University, and three reports have been presented at IEEE conferences. All
publications are co-authored and contain a substantial part of the contributions claimed. The
scientometric indicators, compared with the minimum requirements for the educational and
scientific degree "Doctor", according to the Regulations on the terms and conditions for
acquiring scientific degrees at the Technical University of Sofia, are Group I'7 — 3*40/3 = 40
points and '8 —2*20/3 = 13.3 points, or a total for a group of indicators I" — 53.3 points with
minimum requirements of 30.

6. Opinions, recommendations and notes

The PhD thesis is developed intelligently and literately. The presentation is clear and
correct, logically consistent, well-reasoned and systematised, and follows the requirements
and sequence of the mandatory elements. The PhD thesis contains scientific and scientifically
applied results representing an original scientific contribution. This shows that Mag. Eng.
Miroslava Baraharska has in-depth theoretical knowledge in the relevant field and the ability
to conduct independent scientific research.

T Conclusion
The PhD thesis on "Methods for improving measurement dynamics in control systems",

developed by Mag. Eng. Miroslava Baraharska meets 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 on the terms and procedure for acquisition of scientific
degrees at the Technical University of Sofia for a PhD thesis for obtaining the educational and
scientific degree of "Doctor" in scientific field 5. "Technical Sciences", in the professional
field 5.2 "Electrical Engineering, Electronics and Automation", scientific specialty:
"Application of the principles and methods of cybernetics in various fields of science".
I give a positive evaluation.

/z/

/Vera Angelova/

Date: 09.12.2024 Jury member:
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