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Bbpxy EilcepralliloHeH rpytr 3a nprAo6ilaaHe Ha oopa3oBarenHa il
HayqHa creneH,,AoKTop"
Aarop Ha AxcepraqroHHl4t rpyg: Mar. nux. MnpocnaBa EoHqeBa

Sapaxapcxa
Tenra Ha Al4cepraqhoHHne rpyg: Merogn 3a no,qo6pseaHe Ha

EUHaMmKaTa Ha il3MepBaHVATa B C],lCTeM]4 3a ynpaBneHhe
t{nen Ha HayqHoro xypr: l-lpoQ. A-p t4Hx. Kocra I-lerpoa EouHaxoe

l.AxryanHocr Ha pa3pa6oreaHrr B Ancepraqt4oHHnr rpy4 npo6neu e
HayqHo 14 HayqHonpnnoxHo orHolreH[e

['lpr uaruepBaHero Ha rexHonorrqHfl npoMeHnvau B noqrkl Bc]4qKil cnyqah ce
na6nptraBa Hanilqile Ha npexoleH npoqec Ao Aocrt4raHe Ha treticrBrrenHara
croilHocr Ha npoMeHnilBara, Koero npaBr4 aKTyanHo paspa6orBaHero Ha

Merogt4 sa nogo6pnaane Ha AuHaMrKara Ha r3MepBaHero n e oco6eso
none3Ho 3a rexHorlorrqHt4 o6exru c Bt4coKa AhHaMilKa.

2.Crenen Ha no3HaBaHe cBcTof,HI4eTo Ha npo6neua u TBopqecra
xHTepnpeTaqlrf Ha nnTeparypHl,lfl MaTeprar

3aflrrn6oqeHo ca pasrfle AaHu v atanvsvpatn MoEenHil u 6esruogeflHt4 MeroAH

sa nogo6peBaHe Ha AuHaMvltara Ha npoqeca Ha h3MepBaHe. flrreparypHner
o6sop e paepa6oreH Ha 6asara Ha 93 nhreparypHr4 t43rot{HuKa, or Kot4ro 88 Ha

JrarrHilUa u 5 na Knpt4nilqa. 47.3% or n[TeparypHt4Te r3ToqHull]4, Bb3 ocHoBa

Ha KoilTo e paspa6oTeH nurepaTypHt4er o6eop ca cneg 2010 roguHa, KoeTo e

norBbpx4eHre 3a aKTyanHocrra Ha nilTeparypHi4fl o6sop.

3.GuoreercrBtae xa na6paHara MerogllKa Ha h3cneABaHe u nocraBeHara
uefl h 3atraq}l Ha Al,lcepraq1,loHH]4e rpyA c nocT],lrHarhre nprHoc]r

OcHoeHara Llelr Ha ErcepralluoHHr4n rpyp e ga 6ugar paspa6oreHr HoBt4 ulunu

tra 6u4ar ycbBbptueHcrBaHr cbu-lecrByBaqilTe Merorqr t anroprrMil 3a

nogo6pnaaHe Ha.qhHaMhKara Ha [3MepBaHusra B crcreMn 3a ynpaeneHfie. 3a
nocrilraHe Ha qenra n sa1aqilTe Ha EilcepTaqroHHl4n TpyA ce pa3pa6orear H

ce t43cnegBaT MoEenHil V 6eauo4enHn no.qx6.qm 3a nogo6pnaaue Ha

.qhHaMilKara Ha h3MepBaH]AATa, Karo ce cuo6pasrBa pa3pa6oreaHilre MeroAtl
u aflropt4TMr4 Aa MoraT c JreKora Aa ce uMnneMeHTilpar B cTaHrqaprHl4

r4HAyCTpHanHV KOHTpOneph V Cneqhanl/l3]4paHt4 Mt4KpoKoHTponepil. Bcnqxu
paspa6oreH[ Merog],1 ce r3cne.qBaT cbc cneqnanHo paspa6oreH co$ryep a

cpefla Matlab/Si muli nk.

4.flo-eaxH[ HayqHonpnnoxnw u nptangxHu [p]rHOC]l, Cbglrpxaqta Ce B
ArceprauHoHHl4, rpyA

H ayuno-n pufl oKH u n pu Hocu

l.Paspa6oreH e 6esfiaogeneH Mero4 3a nogo6pneaHe Ha ErHaMntara Ha

il3MepBaHe B CUCTeM1/l 3a ynpaBneHhe, nphnox]tM 3a oqeHflBaHe Ha

npoMeHfllua ce BbB BpeMeTo u3MepBaHa BeflHqrHa, ocHoBaBalq ce Ha



MoEr4$rLlHpaH peKypct4BeH Mero,q Ha Hail-ManKHTe KBaAparH, Koilro ocrrypeBa
nocrofiHHa cne,qa Ha KoBaphaqnoHHara Marpilqa.

2.I'lpegnoxen v il3cneABaH e Merofq 3a no4o6pnaane Ha Et4HaMntara Ha

u3MepBaHVera,6asupau na ruogu$t4llupaH pa3uilpeu Qrnrup Ha KanuaH, npil
xofiro B Mo,qenbr Ha r3MepBaHero, r43MepBaHara npoMeHnv*a e go6aaena
Karo cbcrogHue Ha HenhHefiua rquHaMuqHa cilcreMa.

llpednoxeHu u uscnedeaHu ca Hoeu uemodu He usnon3eatqu uoden aa

il3MepBaHero 3a nogo6pnaaHe Ha npoMeHeu-lhre ce BbB BpeMero flilHaMuqHLl
r43MepBaHil9 KaKTO CneABa:

3.Merog, ocHoBaBatl ce Ha opToroHaflHil SyHxqr,rr Ha Iarep. Merogur e

noAxoAflrI 3a anepho,qnqHr npoqec[ Ha r3MepBaHe.

4.Mero,q, OcHoBaBau{ ce Ha opToroHanH[ QyHxqr,rra Ha Kay']. Mero,qur e
npunoxuM 3a rone6arerreH npollec Ha h3MepBaHe, c BHcoKa crofiuocr ua
cborHor.ueHhero u.tylu/none3eH cmrHan.

5.3a noAo6pneaHe Ha .qilHaMVtara Ha il3MepBaHVATa ca pa3pa6orenr n ca
il3cnegBaH[ Meropyl c MHoroMo,qefleH $ranrup Ha KanMaH r MHorouogenen H.
Sunrup. Mero4ure ca npunoxilMr 3a npollecil Ha H3MepBaHe, MoEenbT Ha

KOHTO saBnCU OT l43MepBaHaTa npoMeHnr4Ba, KaKTo v 3a npoqech c Bl4coKa

crofr xocr Ha cborHoueHnero u.tytu/curHan.

llpunoxeH npuHoc
6.Paspa6oreH e coSryep B cpe,qa Matlab/Simulink 3a peanrcilpaHe tA

il3cnegBaHe Ha nperqnoxeHhre Merogr4 ea no4o6psBaHe Ha .qrHaMhKara Ha

u3MepBaHVera.

5. l-lpeqeHKa Ha ny6nrxaql4hre no AncepraqroHHllfl rpyg

f1 poaegeH t4re rccnegBa Hwe v1 nonyq eH ilre p$ynr ar v B 4taceprallno H H t4e rpyE
ca oSoprr,IeHl4 B 5 Hayvnn TpyAa, Kol4ro ca ny6nuKyBaHu KaKro cne.qBa. Tpn or
Tflx ca B npocr44vt+rvHa IEEE xonQepeHll4r4, Karo Ha rqBe or xouQepeHlll4hre
ny6nrxaqnnTe ca rH,qeKcVpaHV a SCopus r Web of Science u Ha e.qHa - B

Scopus. Eaa HayqHH rpyga ca ny6nrxyeaur B Proceedings of Technical
University of Sofia. Cvrtau, qe HayqHhre rpypoBe, cBbp3aHH c

RilcepTalluoHHaTa pa6Ora ca ny6nuxyaaHr B npecThxHl4 n3paHnfl B

reMarmqHara o6nacr Ha Ailcepralln+ra. Mon npoBepKa c Scopus He orKpl4

luivrTa paHy'g Ha HayqHHt4Te TpyrqoBe no TeMaTHKaTa Ha EhcepTawflTa, a il KbM

,qoKyMeHThTe 3a 3auhTa Ha fqt4cepTaunoHHr4fl TpyA He e npeAcraBeH cnucbK
cuc sa6e nflsaHr .ltr npaHn*.

6.Mneunfl, npenopbrt4 r 6enexrvt

flracepraqnflra e HanilcaHa Ha ueo6xo4rMoro HayqHo Ht4Bo. l-]nnocrHara ML1

oqeHKa sa AucepraquoHHlte rpytr e nonoxilrenHa. Hsuana cbu-lecrBeHr
npenopbKu u sa6e.nexKr4, ocBeH qe Ha Mecra ce ga6enn3Bar HeroqHocru or
TexHr4qecKN xapaKTep.



T.3arnpqeHne c RcHa nonoxhrenHa unu orpt{qarerHa oqeHKa Ha

AxcepraqroHHhf, rpyg

Mar. ilHx. Mnpocnaea EoHqeea Eapaxapcra e il3nbflHrfla MilHI4MaflHilTe
HaquoHanHr r3HcKBaHuA sa npugo6ueaue ua o6pasoBarenHara v HayqHa

creneH,,goKTop" no npo$ecuoHanHoro HanpaBrreHile 5.2 EnexrporexHt4Ka,
eneKTpoHVKa v aBToMaTrKa KaKTo cneABa: no rpynaTa or noKa3aTenil A, npr
t43t4cKBaHt4 50 ToL{K14, c nperqcraBeHnfl trucepraq[oHeH Tpytr Mar. rHx.
SapaxapcKa nocrilra re3h ror{Kt4 u no rpynara or noKasarenuf , npu nst cKBaHI4

30 ro.{ru TF nocrrrra 53.3 ToqKh.

BUS OcHoBa Ha nonoxilTenHaTa Mn oqeHKa 3a trucepTallilOHHrln TpyE )A

n3noxeHoro B Hacroflu1oro craHoBurqe npe4naraM Ha yBaxaeMoro HayvHo
xypr Aa npt,tcr4r,r Ha Mar. [Hx. Mupocnana Eox,{eea Eapaxapcxa
o6pasoearerHara n HayqHa creneH ,,goKTop", B HayqHa o6nacr 5.

Texnrqecru HayKr, npo$ecr,roHaflHo HanpaBneHue 5.2 EnerrporexHrKa,
eneKTpoHrKa V aBToMaTilKa, HayqHa cnell[anHocT f'lpunoxeHre Ha

npt4HqilnilTe il Meroghre na ru6epHerrKara B pa3nilqHr o6nacruHa HayKara

flara: L6.L2.2024 I{'IEH HA }HYPhTO: /'rt/
/npoQ.K.5ounaxoa/
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on a dissertation work for obtaining the educational and scientific
degree "doctor"
Author of the dissertation: Mag. Eng. Miroslava Boncheva
Baraharska
Dissertation topic: Methods for improving the measurements
dynamic in control systems
Member of the scientific jury: Prof. Dr. Eng. Kosta Boshnakov

l.Relevance of the problem developed in the dissertation work in
scientific and applied scientific terrns

ln almost all cases, when measuring technologicalvariables, a transient process
is observed until the actual value of the variable is reached, which makes the
development of methods to improve the dynamics of measurement relevant and
is especially useful for technological objects with high dynamics.

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

Model and model-free methods for improving the dynamics of the measurement
process are thoroughly examined and analyzed. The literature review was
developed based on 93 literary sources, of which 88 in Latin and 5 in Cyrillic.
47.3% of the literary sources on the basis of which the literature review was
developed are after 2010, which is a confirmation of the relevance of the
literature review.

3.Correspondence of the chosen research methodology and the set goal
and tasks of the dissertation with the contributions achieved

The main goal of the dissertation is to develop new and/or improve existing
methods and algorithms for improving the dynamics of measurements in control
systems. To achieve the goal and objectives of the dissertation, model and
model-free approaches are developed and investigated to improve the
dynamics of measurements, taking into account that the developed methods
and algorithms, that can be easily implemented in standard industrial controllers
and specialized microcontrollers. All developed methods are tested with
specially developed software in the Matlab/Simulink environment.

4.More important scientific and applied contributions contained in the
dissertation work

Sc ientific-appl i ed co ntri b utio ns

1.A model-free method has been developed to improve the dynamics of
measurement in control systems, applicable to the evaluation of a time-varying
measured quantity, based on a modified recursive least squares method, which
provides a constant trace of the covariance matrix.

2.A method for improving the dynamics of measurements has been proposed
and investigated, based on a modified extended Kalman filter, in which the



measured variable is added to the measurement model as a state of a nonlinear
dynamic system.

New measurement model-free methods for improving time-varying dynamic
measurements have been proposed and investigated as follows:

3.Method based on orthogonal Lager functions. The method is suitable for
aperiodic measureme nt processes.

4.Method based on orthogonal Kautz functions. The method is applicable to
oscillatory measurement processes with a high noise/signal ratio.

5.To improve the dynamics of measurements, methods with a multi-model
Kalman filter and a multi-mode! H- filter have been developed and studied. The
methods are applicable to measurement processes, the model of which
depends on the measured variable, as well as to processes with a high value of
the noise/signal ratio.

Applied contribution
G.Software has been developed in the Matlab/Simulink environment for the
implementation and study of the proposed methods for improving the dynamics
of measurements.

S.Evaluation of publications on the dissertation work

The research conducted and the results obtained in the dissertation work have
been presented in 5 scientific papers, which have been published as follows.
Three of them are in proceedings of IEEE conferences, with two of the
conferences' publications indexed in Scopus and Web of Science, and one - in
Scopus. Two scientific papers have been published in the Proceedings of
Technical University of Sofia. I believe that the scientific papers related to the
dissertation work have been published in prestigious publications in the thematic
area of the dissertation. My check with Scopus did not find any citations of
scientific works on the topic of the dissertation, and the documents for the
defense of the dissertation did not include a list of noted citations.

6.Opinions, recommendations and notes

The dissertation is written at the required scientific level. My overall assessment
of the dissertation work is positive. I have no significant recommendations and
remarks, except that technical inaccuracies are noticeable in places.

7. Gonclusion with a clear positive or negative assessment of the
dissertation work

tvlag. Eng. Miroslava Boncheva Baraharska has fulfilled the minimum national
requirements for acquiring the educational and scientific degree "Doctor" in the
professional field 5.2 Electrical Engineering, Electronics and Automation as
follows: in the group of indicators A, with a required score of 50 points, with the
presented dissertation, Mag. Eng. Baraharska achieves these points and in the
group of indicators G, with a required score of 30 points, she achieves 53.3
points.



Based on my positive assessment of the dissertation work and the statement
presented in this opinion, I propose to the respected Scientific Jury to award
the Mag. Eng. Miroslava Boncheva Baraharska the educational and
scientific degree "Doctor", in the scientific field 5. Technical Sciences,
professional field 5.2 Electrical Engineering, Electronics and Automation,
scientific specialty Application of the principles and methods of cybernetics in
various fields of science.

Date: 16.12.2024 Prepared the opinion: /?r/
lProf . Dr. Eng. Kosta Boshnakov/
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