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BbpXy OAucepTaLMoHeH TpyA 3a npupobusaHe Ha obpasoBaTenHa u
Hay4yHa cTeneH ,00KTop”

ABTOp Ha AucepTaUUOHHUA Tpya: Mar. nix. Mupocnasa boH4yeBa
Bapaxapcka

Tema Ha aucepTaunoHHus Tpya: MeTtoau 3a nogobpsiBaHe Ha
AVHaMuUKaTa Ha u3mMepBaHusAiTa B CUCTEMMU 3a yrpaBneHune

YneH Ha HayuyHOTO XypHu: Npod. a-p nHx. Kocta Netpos boluHakos

1.AKTyanHocT Ha pa3pabGoTBaHMA B AMCEpPTaLMOHHUA TPya npobnem B
Hay4yHO ¥ Hay4YHONPUIIO0XHO OTHOLLIEHUe

Mpy M3MepBaHETO Ha TEXHONOTUYHW NPOMEHNMBY B MOYTU BCUYKM Clyvaum ce
Habnogasa HanuuMe Ha npexodeH Npouec A0 AOCTUraHe Ha AencTsutenHaTa
CTOMHOCT Ha MNPOMEHnuBaTa, KOeTo MNpaBu akTyanHo pa3paboTBaHeTo Ha
mMeToaM 3a nopobpsiBaHe Ha AMHAMUKaTa Ha M3MepBaHeTo U e ocobeHo
NosIe3Ho 3a TEXHOMOrMYHM 06EKTU C BUCOKa gUHaAMUKA.

2.CteneH Ha no3HaBaHe CbLCTOAAHUETO Ha npobnemMa W TBOpYecka
WHTeprnpeTauus Ha nNUTepaTypHUs maTepuan

3aabnboyeHo ca pasrnefaHy 1 aHanuavpaHy mogernHu n 6eamoaenHn metoam
3a nogobpsiBaHe Ha AMHaAMMKaTa Ha npoueca Ha uamepsaHe. JlutepaTtypHuSaT
0630p e paspaboTeH Ha 6a3aTa Ha 93 nNuUTepaTypHU U3TOYHMKA, OT KOUTO 88 Ha
naTuHuua v 5 Ha kupunuua. 47.3% ot nutepaTypHUTE U3TOMHWULIK, B3 OCHOBaA
Ha KouTo e paspaboTeH nutepaTypHusT 063op ca cnen 2010 roanHa, koeTo e
NMOTBbPXKAEHME 3a aKTyanHoCTTa Ha nutepaTtypHusa 063op.

3.CroTBeTCTBME Ha u36paHaTa MeToAMKa Ha u3cnenBaHe U NocTaBeHaTa
uen v 3agayuvm Ha guceprtauMoHHUA TpyAa € NOCTUrHaTUTE NPpUHOCH

OcHOBHaTa Lien Ha aucepTaLuoHHKs TpyA e Aa 6baaT paspaboTeHun HoBY U/unu
Aa 6baaT yCbBBLPLUEHCTBAHWU CblUecTBYBalUTe MeToau W anroputMu 3a
noaobpsiBaHe Ha AUHamMMKaTa Ha UsMepBaHUsTa B CUCTEMU 3a YrpasneHue. 3a
nocTuraHe Ha LenTa v 3agadvTe Ha OucepTauvoHHUS Tpya ce pa3paboTsaTt u
ce wuscneasaT MogenHu u 6GeamoaenHu noaxoau 3a nopobpsBaHe Ha
[IMHaMuKaTa Ha M3MepBaHUATA, KaTo ce cbobpassia pa3paboTBaHUTe MeTOAM
W anropyutMmM ga mMoraT C fiekoTa ga ce WMMNNEeMeHTUpat B CTaHAapTHU
WHOYCTPUAnHW KOHTPONEPU U CneuvanuaMpaHn MUKpPOKOHTponepu. Bcudku
paspaboTeHn meToaM ce u3cneaBaT CbC creuuanHo paspaboTeH codTyep B
cpeaa Matlab/Simulink.

4.Mo-BaXHN HAYYHOMPUNOXHU U NPUIIOXHU MPUHOCH, ChAbPXKALK ce B
ANCEepTaLMOHHUA TPYA

Hay4HO-npusioXxHu npuHocu

1.PaspaboTteH e GeamopeneH MeTton 3a nogobpsBaHe Ha AWHamMukaTa Ha
n3MepBaHe B CUCTeMM 3a YyrpasneHue, MpuUNoXuM 3a oOueHsiBaHe Ha
NPOMeHsilla Cce BbB BpeMETO M3MepBaHa Bernv4yuHa, OCHOBaBall ce Ha



moauduLmMpaH peKypcuBeH MeTO Ha Hal-mankute KBazpaTtu, KOUTO ocurypsisa
NMOCTOSIHHA Criefia Ha KoBapuauMuoHHaTa maTpuua.

2.MpennoxeH u uscnegsaH e Meton 3a nogobpsiBaHe Ha AMHamukaTa Ha
usmepBaHuaTa, 6asupaH Ha moauduLmpaH pasLwmpeH puntbp Ha Kanvax, npu
KOWTO B MOAENnbT Ha M3MepBaHeTo, M3MepBaHaTa npomeHnvea e gobaseHa
KaTo CbCTOSIHWE Ha HeNMHenHa AuHaMu4yHa cuctTema.

MpednoxeHu u uscnedeaHu ca HO8U MemoOu He u3rnoJsizeawu Modes Ha
n3MepBaHeTo 3a noaobpsiBaHe Ha NPOMEHSLLMTE Ce BbB BpEMETO ANHAMUYHM
U3MepBaHuUa KakTo cneaga:

3.MeToa, ocHoBaBaly, ce Ha opToroHanHu dyHkuum Ha Jlarep. MetoabsT e
noaxoAsiil 3a anepuoanyHu Npouecu Ha namepaaHe.

4 MeToa, ocHOBaBall, ce Ha OpToroHanHu dcyHkumM Ha Kayu. Metoabt e
npunoxum 3a kone6arteneH nMpouec Ha usmepsaHe, C BWCOKA CTOWHOCT Ha
CbOTHOLLEHNETO WyM/NoneseH curHarn.

5.3a nogobpsiBaHe Ha AMHaMKKaTa Ha M3MepBaHusiTa ca paspaboTeHu u ca
nscnenBaHu METOAM C MHOromoaeneH puntbp Ha KanmaH n mHoromogeneH Hw
bunTbp. MeToauTe ca NPUIOKMMY 3a NpoLecy Ha U3MepBaHe, MOAENbLT Ha
KOWTO 3aBMCKM OT M3MepBaHaTa MPOMEHNUBA, KAaKTO U 3a Mnpouecu C BUCOKa
CTOMHOCT Ha CbOTHOLLEHWETO Lym/curHarn.

lIpunoxeH NpuHoc

6.Pa3paboteH e codtyep B cpega Matlab/Simulink 3a peanusvpaxne u
nscneaBaHe Ha NMpeanoxeHuTe meToau 3a nogobpsiBaHe Ha AUHaMUKaTa Ha
n3mepBaHusTa.

5. MpeLeHka Ha Ny6nuKauuuTe No AUcepTaLuMOHHUA TPYA

MpoBeneHUTe U3cneaBaHus U Nony4YeHnTe pes3yntarty B ANCepTaunoHHUA TpyA
ca ocbopMeHu B 5 Hay4HU Tpyaa, KouTo ca ny6nukysaHu Kakto cnegsa. Tpu ot
TAX ca B npocuauHrn Ha |EEE koHdepeHuun, kaTo Ha ABe OT KOH(epeHUnmTe
ny6nukauunTe ca uHgekcupanu B Scopus 1 Web of Science u Ha efHa - B
Scopus. [1sa HayuHu Tpyga ca ny6nukyBaHum B Proceedings of Technical
University of Sofia. Cuutam, 4Ye HayyHuTe TpyAdoBe, CBbp3aHUW C
avcepTauuoHHata pabota ca nybnukyBaHM B MNPECTWKHW U3[aHusA B
TemaTMyHata obnact Ha gucepTauusTa. Mosi npoBepka C Scopus He OTKpw
LIUTUPaHUA Ha HayYHHWUTE TPyAOBe MO TemaTukaTta Ha aucepTauusita, a U KbM
[JOKYMEHTUTE 3a 3aluta Ha AucepTaLnoHHWA Tpya He e MpeAcTaBeH CrUCHK
CcbC 3abenasaHn LUTUpaHus.

6.MHeHus, NpenopbKu U 6enexkn

[ucepTaunsaTa e HanucaHa Ha HeobxoAMMOTO Hay4HO HMBO. LianocTtHata mu
oueHka 3a AucepTauvMoHHWA Tpya € nonoxutenHa. HAmam CblieCTBEeHU
NpenopbLKU 1 3abenexku, OCBEH Ye Ha MecTa ce 3abensassaTt HETOYHOCTU OT
TEXHUYECKUN XapaKTep.



7.3aKkno4yeHne € SICHa MNONOXWUTenHa WNU oTpuuaTenHa OLeHKa Ha
AunceprtallMOHHUA TPpyAa

Mar. uHx. Mupocnasa boH4yeBa bapaxapcka e u3nbnHuNa MUHUManNHuTe
HaLMOHanHW M3UCKBaHWA 3a npugobuBaHe Ha obpasoBarernHaTta U HaydHa
cTeneH ,00KTop“ no npodecuoHanHoTo HanpasneHue 5.2 EnekTpoTexHuka,
eneKkTpOHUKa U aBTOMaTMKa KakTo crefBa: no rpynara oT rnokasartenu A, npu
uanckBaHn 50 TO4YKM, C npencTaBeHUs OucepTauuoHeH Tpyad Mar. UHX.
Bapaxapcka noctura Te3u TOYKM U No rpynaTa oT nokasatenu [, npu nsucksaHm
30 Tou4kM TA noctura 53.3 TOUKM.

Bb3 ocHoBa Ha nonoXuTenHata MW OLEeHKa 3a AUCepTauuoHHUA Tpya W
M3NOXXEHOTO B HACTOSALLOTO CTaHOBMLLE Mpeanaram Ha yBaxaemoTo Hay4yHo
Xypu Oa npucbau Ha Mmar. MHX. MupocnaBa boHuyeBa bBbapaxapcka
obpasoBaTtenHata M Hay4yHa cTeneH ,AOKTop“, B HayyHa obnact 5.
TexHndeckn Hayku, npodecuoHanHo Hanpasnenne 5.2 EnekrpoTrexHwuka,
enekTPoHUKa ¥ aBTOMaTuKa, HayyHa cneuuanHocT MpunoxeHne Ha
NPUHUMNUTE U MeToauTe Ha kubepHeTukaTa B pasnuyHu obnactu Ha HaykaTa
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OPINION

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

1.Relevance of the problem developed in the dissertation work in
scientific and applied scientific terms

In almost all cases, when measuring technological variables, 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

Scientific-applied contributions

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 measurement 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-model 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

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

5.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. | 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.

6.0Opinions, recommendations and notes

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

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

Mag. 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, | 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.
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