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Texunueckn yausepceurer - Codus

[pencrasennar M 3a pelieH3upane HCepTallHoHeH TPy € B o0eM 326 crpanmm
W CHABPKA YBOI, 5 raasy, | npuaokeHse. CIIMCHLIM Ha nyOIHKaUMNUTE, Ha HHTUPaHUATA U
Ha [POEKTHTE MO IHCEPTALMOHHMA TPYA. NPHHOCH B IHCCPTAIHOHHHA TPV
onbnuorpatdus ¢ uurHpann 197 muteparypan wstousniy. [Ipedcrasen ¢ H artopedepar.
OTpasgBalll ChALPKAHAETO Ha THCEPTALMATE H MOCTHTHATHTE PE3VITATH.

I. Axmyaanocm Ha paipabomeEaHuUsR & OUCEPMANUOHHURK MPyo npodiem &
HAVYHO 0 HAYHNO-NPpUAoXcHo omuowenue. Cmenen u Mawiad na aKmyainocmima Ha
npodaema 4 KOHKPEMHUMe 3a0ayu, paspadomenu ¢ ducepmaiuama.

Temara Ha npeacTaBeHHs 3a pelUEH3HpaNe ANCEPTALHOHEH TPYHI € CBBp3aHa c
MEMS uduepnHanHuTe CeH3OPH, KOHTO HAMApPAT KTOY0BO NPHTOKCHHEC B
ABTOMODHIHATA MHAVCTPHS, poDoTHKATA, 3EPOKOCMHYECKHA CEKTOp H MoTpednTenckara
enekrponnka. Texnonormara MEMS Hanpasn peBomonH# B MHOr0 HHIVCTPHH, K4TO
APEAOCTARH MWHHATIOPHIMPAHH, peHTa0HITHN pPeUIeHHs 33 paiiudHHM NpWIokeHus, [a
JABAT BH3MOKHOCT 33 HHOBAINA B PasTHIHH 001acTH.

2. Cmenen Ha ROHASAHE CHCMOANNEMO Na npodaeMd W MEOPUECKA
HHMEPRPEMANUA HA AUMEPAMYPH IR MAMEPUAA,

JIOKTOPanTET ce € 3am03HAT W © UNTHPAT TOYHO rojasM Opoil JuTeparypHH
H3TouHULM B 00aacTTa Ha MEMS nreprmaninTe censopu.

[lps paspaboTsane Ha TeMara Ha CBOATA JHCEPTAINA, ARTOPHT AEMOHCTpUpa
KOMIIETEHTHOCT B 00NAcTTa Ha mMpuHImMna Ha patota Ha MEMS pHepunannnTe Cen3opH,
TCOPCTHUHHTE W3C/AE/BAHMA 38 OLEHKA Ha TCXHHTEC MapaMeTpH B TAXHOTO NPHJIOKEHHE 3a
AHATHI Ha JHHAMHYHOTO CRCTOAHHE HA IMOABHEKHHA O0EKTH.

Beuuko TOBa (10Ka38a, Ye JOKTOPEHTRT € 3aM03HAT Cbe ChCTOAHHETO Ha npolsenma,

3. Coomeememee Ha W30paHama MemoOdura na wiciedsare U nocmasenama
HeT N 3a0ayi Ha OUCEPMAWUONNUR MPYO ¢ ROCMEZHAMENE NPUROCH,
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[leara Ha AMCEPTAUMOHHNA TPYA € /@ ¢ NPEACTaBAT HOBH IOIXOIH, METOLH H
AMTOPHTMH 32 [M0I00PABAHE HE NAPAMETPHTE HA MEMS unepimanHi CEH30PH 4 HA TAXHA
Gasa na ce paspaboTAT CHCTEMH 33 ONpEfie/isHe Ha OPHEHTAUNA H ChCTOAHNC HA
MOIBHAKHH 00SKTH.

23 pOCTHTaHe Ha TAIH Ied B YBOAA ca JICPUHMPAHN NeT 3alaud, KOHTO Ca
ATCKBATHI Ha 11¢/ITa ¥ Ca peliens B HeoOX0MHMHS 00cM Ha BHCOKO HAYHHO HUBO.

3a nonoOpssade Ha NApaMeTPHTE HA HHEPUHATHHIC CCHIOPH JOKTOPAHTRT
Npe/iIara YETHPHCEH30PHA CTPYKTYPa H codryeprn MeTou 3a 00paboTKa Ha CHIHA/IM OT
censopute - yeiimier npeobpasyBane, KOMIUICMEHTapHi dunTp, KOMOCHCHpaHe Ha
HYJAEBOTO OTMECTBAHE.

M3bpanara METOAHKA ¥ MOMYYEHHTE NPHHOCH Ca ANCKBATHH W OTpasdBar obexTa
Ha MpoBEAcHNTO M3caepane, IlocTaseHara L ¢ HIMLAHCHA.

4. Hayunu w/ati naysno-npuiodcili npUHOCH Ha Oucepmauuonius mpyo.

[TpuemaM nOpeicTaBeHMIc B YBOAHATE “acT 6 HaygHH HOBOCTH, CBBLP3aHH C
pa3spabOTBAHETO W NMPWIAIAHETO HA HOBH METOIM, MPAKTHICCKH TIOAXOAH H AArOPHTMH 34
nogoGpssane Ha napamerpure wa MEMS unepupainy ceusopd 3d H3IMEpBaHe Ha
AHHEIHO W BIAOBO VCKOPSHHE, KAKTO M HPHIAOKSHHETO HM B CHCICMH B chepata Ha
ABRTOMOOMIHHA H KENe30TbTHHAT TPRHCTIOPT.

[IpseMaM © TNpPEACTABCHHTE B Kpag Ha JMCCPTAlHOHHNA TPy 23 HayuHH H
HAYSHO-TIPIIOKHI NPHHOCH TIO 5-T¢ TIABH, CBBP3AHH CLC Ch3aasalc Ha HOBH METOIH
(nomxonn) W ¢ paspaboTsaHe Ha WIFOPHTMH, METOAOIOTHH, xapayep B codnyep 3a
HMHEPLIHATHH CHCTEMMU.

[punocHTe Ha JAHMCEPTANMOHHWA TPYA HMaT HayucH, HAVHHO-NTPHIOKEH H
APHIAOKEH XapakTep ChC IHAYMMOCT HA HOBOCT M JOPA3BHTHA Ha MOAXOAH, METOIAH H
ANrOPHTMH 38 Togo0psBaHE Ha NapaMmerpHie Ha MEMS msepuuanante censopn. C
I01YMEHHTE PE3YITATH cc ODOrATHBA TCOPHATA W MPAKTHRATA B obnacrra va MEMS
HHEPUHATHHTE CEH30PH.

5. Mpeuenxa na nydauKaquume nNo ONCEPMaUOHHIL mpyo.

KhM DMCEpTALIMOHAAS TPY/L Ca npeacTaseny 38 HayTiH [y OIHKaIHH, 0T KOHTO 3 8
MeKIVHAPO/IHH cricanus ¢ ksapTua Q1, 3 HayaHO-H3CACA0BATEICKH npoexra, | noaescH
sosies 142 mrrupanns, ot kouro 16 8 SCOPUS, BeuuknTe NpeAcTasenn my O HKAIHH Ca
caen xabuanTupaseto Ha agTopa npes 2009 &

Asroper uma B permcrepa na HAITAZ 106 nyGmukamus, 8 Cxonye - 55
nyonmkamus, 129 gaTHpanss B 5 Mpgekc Ha Xupun B WoS - 32 nyGankaumu, 33
uprrupanua ¥ 3 miviexe #Ha Xupu, Ha Herosus ppodma 8 Google Hayka ca sanucanu H
HAKOIKO MyOAHKAIHH, 8 KOWTO HE € aBTOP.

[[anata HAY9HA NPOAYKINS HA KAHIWAaTa MOKA3IBA, Y€ AMCCPTAHOHHHAT TPYA e
noayuua nyOaHIHOCT Npel CHENMAIHCTHTE B ofnacTTa, & CHHIO ¥€ AOKTOPAHTHT WMa
3aTbAG0MCHN TTO3HAHKA TIO HAYTHATA CTICHMATHOCT H MOKE /id peliiana aKTyaTHH HayqHo
3AfaYH.

6. Muenus, npenopuKu i Be1eKu..

HsimaM ChilecTReHH O€ISKKA KbM IHCEPTAIMOHHHS TPYA OT TIeAHA TOUKA Ha
ChABPAKATCIHATA CTPAHA.
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besexkn 1 mpenoprkn 3a OkAenia padora:

- Kenatenrmo ¢ B Ohaemara pafora NO-4CHO 1a ce MOCOYBAT H3CACABAHUATA HA
ApYTH aBTOPH MO CHOTBETHATA TeMa M Taka no-aodpe cc OTEPOABAT HOUYHeHHIE
Pe3VIITATH H MPHHOCH OT 8BTOPA;

- JlucepratHOBHHAT TPY/I HAMA 3aK/IHUSHME!

- Henareana ¢ RBTOPET /12 HMA U CAMOCTORTEIHHA TMyDAHKaHH.

7. 3akmiouenue ¢ ACHA NOAONCUMEIHA WAN OMPUNAMETHE OUEHKA Ha
DucepmanuoHn s mpyo.

Temara Ha AHCEPTAIHOHHHE TPY1 € akTyansa. Pesyaratire ¢a NOAVACHH Ciel
MPOBEASHH 3ATRIO0YCHH H3CAC/ABAHMA W €4 CTAHATH JOCTOSHHE Ha HayuHata OOLIHOCT,
ABTOPBT 1103HABA 3aTHA004€H0 H3cHeaBanaTa 06/1acT, pemaBannTe MPOOIEMH, METOIMTC
da WicAeaBaHe M myOamkyeamurte pesynrari. Tlpeactasenu ca IHauMMM I[IPHHOCH 3a
HAVKATa H NPaKkTHKATA.

Mmafikn npeiBHa ropersIokeHOTO, CYMTAM, H¢ HABIHO Ca YAOBICTBOPCHH
yancksanusTa Ha 3PACPB, ua [Ipasninuka 3a Heropoto npunarane u Ha [lpasuanika 3a
VCAOBMATA M PeAa 3a npHaodusane Ha Hayunu crenedn B 1Y — Codua W ApenopsaBsam Ha
HayuHoTo KYpH Ja TIPACHIAA Hay4¥Hata cTeneH LJAOKTOp HA HAYKHTE Ha
aou. a-p wHE. Pocen ) Muaersnes 5 npodecnonanHo Hanpamienme: 3.3
KoMmyHHKalHOHHE W  KOMOIOTbpHA TEXHHKZ 10  JIOKTOpAHICKa  rporpama:
ARTOMaTH3ApaHH cHcremH 33 oOpaforka Ha HBdopmanuMsia W YIpaBacHHE
(B KOMYHHKALHHTE).

13.07.2026 r. Yaen na HAyNHomo Xypu.
Codusa (TTpod. ntr Cedepun Mupues)
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on the disseértation for the degree of "Doctor of Science”

Professional field: 5.3 Communication and computer engineering
Doctoral program: Automated information processing and control systems
(in communications)

" P
»

Author: Assoc. Prof. Dr. Eng. Rosen Miletiev. Department of Radio
Communications and Video Technologies, Faculty of Telecommunications,
Technical University - Sofia

Topic: "Methods, algorithms and systems for determining the orientation and
state of moving objects based on MEMS inertial sensors”

Member of the scientific jury: Prof. Eng, Seferin Mirtchev, DSe,
Technical University of Sofia

The dissertation submitied to me for review is 326 pages long and contains an
introduction, 5 chapters, | appendix. lists of publications, of citations and of projects
related to the dissertation. contributions to the dissertation, a bibliography with 197 cited
literary sources. An abstract reflecting the content of the dissertation and the achieved
results is also presented.

1. Actuality of the problem developed in the dissertation work in scientific and
scientific-upplied terms. Degree and scale of the relevance of the problem and the
specific tasks developed in the dissertation.

The topic of the dissertation submitted for review is related to MEMS inertial
sensors, which find key applications in the automotive industry, robotics, aerospace and
consumer electronics. MEMS technology has revolutionized many industries by
providing miniaturized, cost-effective solutions for various applications. It enables
innovation in various fields.

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

The author has familiarized himself with and accurately cited a large number of
literary sources in the field of MEMS inertial sensors,

In developing the topic of his dissertation, the author demonstrates competence in
the ficld of the principle of operation of MEMS inertial sensors, theoretical studies for
estimating their parameters and their application for analyzing the dynamic state of
moving objects,

All this shows that the author is familiar with the state of the problem.

3. Compliance of the chosen research methodology and the set goal and objectives
of the dissertation with the contributions achieved.

The aim of the dissertation is to present new approaches. methods and algorithms for
improving the parameters of MEMS inertial sensors and, based on them. to develop
systems for determining the orientation and state of moving objects.

To achicve this goal, five tasks are defined in the introduction, which are adequate to
the goal and are solved in the required volume at a high scientific level.
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To improve the parameters of inertial sensors, a four-sensor structure and software
methods for processing signals from the sensors - wavelet transform. complementary
filters, zero offset compensation are proposed.

The chosen methodology and the received contributions are adequate and reflect the
object of the research conducted. The set goal is achieved

4. Scientific and/or applied scientific contributions of the dissertation.

[ accept the 6 scientific innovations, presented in the introductory part, related to the
development and application of new methods. practical approaches and algorithms for
improving the paramcters of MEMS inertial sensors for measuring linear and angular
acceleration, as well as their application in systems in the field of road and rail transport.

I also accept the 23 scientific and scientific-applied contributions presented at the
end of the dissertation work on the 5 chapters, related to the creation of new methods
(approaches) and the development of algorithms. methodologies, hardware and software
for inertial systems.

The contributions of the dissertation work have a scientific, scientific-applied and
applied nature with the significance of novelty and further developments of approaches,
methods and algorithms for improving the parameters of MEMS inertial sensors. The
obtained results enrich the theory and practice in the field of MEMS inertial sensors.

5. Evaluation of dissertation publications.

The dissertation is accompanied by 38 scientific publications, of which 5 in
international journals with a quartile of Q1. 5 research projects, 1 utility model and 42
citations. of which 16 in SCOPUS. All the publications presented are after the author’s
habilitation in 2009,

The author has 106 publications in the NACID register, in Scopus - 35 publications,
129 citations and 5 Hirsch index. in WoS - 32 publications, 33 citations and 3 Hirsch
index. His Google Science profile also lists some publications in which he is not the
author.

The author’s entire scientific production shows that the dissertation has received
publicity among specialists in the field. and also that the doctoral candidate has in-depth
knowledge of the scientific specialty and can solve current scientific problems,

6. Opinions, recommendations and notes.

I have no significant comments on the dissertation work from the point of view of
the content.

Notes and recommendations for future work:

- Tt is desirable in the future work to more clearly indicate the research of other
authors on the relevant topic, thus better highlighting the results obtained and
contributions made by the author:

- The dissertation work does not have a conclusion;

- Tt is desirable that the author also has independent publications.

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

The topic of the dissertation is current. The results are obtained after conducting in-
depth research and have become available to the scientific community. The author has a
thorough knowledge of the research area, the problems solved, the research methods and
the published results. The significant contributions to science and practice is made.
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Considering the above, | believe that the requirements of the Law on the State
Research and Development of the Republic of Bulgaria, the Regulations for its
implementation and the Regulations on the terms and procedures for acquiring scientific
degrees at the Technical University of Sofia are fully met and I recommend that the
Scientific Jury award the scientific degree "Doctor of Science” to Assoc, Prof. Dr. Eng.
Rosen Miletiev in the professional field: 5.3 Communication and computer
engineering under the doctoral program: Automated information processing systems and
management (in communications).

13.07.2026 r. Member of the jury:
O MR i R e e ey /Prof. D.Sc. Seferin Mirtchev/
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