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BBPXY AMCEpTaUMOHeN TPYA 93 Npudobusare Ha-HaygHa cTenex J0KTOp Ha HaykuTe"
MNpodecuonanto Hanpasnexue 5.3. KoMyHMKaLmMoHHa W KOMNIOTBPHA TEXUKE

HayuHa crieywantocT: ABTOMAaTU3NPaHM CHCTEMM 33 oBpaboTka Ha uHopMaLMA 1
ynpasnexue (8 KOMyHUKaLMKUTE)

ABTOP Ha AMCEPTALUMOHHUS TDYA: AOU. A-p WHX. Pocen : MuneTtues

Tema wa puceprauuoHmua Tpya Metoau u anropuTMK 3a nogoGpssaHe Ha
napametpute Ha MEMS uHepuWanHW CeH30pPM M CHUCTEMM 3a onpegensive Ha
OPMEHTALMATE U AWHAMUYHOTO CLCTOAHMUE Ha MOABUKHM 0BeKTH

Peuensent. npod). a-p wex. MaBpuena AtaxacoBa, Oroszanagen
yHusepcuteT  ,Heodut  Puncku“, Texuuueckm tpakynrer, kaTtegpa
~KOMyHMKaLMOHHa 1 KOMMNIOTLPHA TeXHMKE U TEXHONOrMK"

1. AxTyanHocT Ha pazpaBoTsaHus 8 AWCEepTaUuUOHHKMA TPyA npobnem B HayyHo
W HaY4YHONPWUIOXHO OTHOLWEHMKe

MUKDOENEKTPOMEXSHUYHUTE CUCTEMM (MEMS) ca B ocHoBata Ha pa3eBuTueTO Ha
Pa3NKYHA CbBPEMEHHN TEXHONOTMW — OT aBTOMOGWUNHATAE MHAYCTPUA M aBMaALMATA [0
cucTemu 3a supTyanva w pobaseHa peanHoct, [xec MEMS unepumantute ceHsopwn
HaMUpaT BCe MO-LUMPOKO NPUNOXEHWe B MpakTMkaTa GnarofapeqWe Ha csouTe
MUHWATIOPH PA3MEPK, HUCKA KOHCYMALIUA Ha EHEPTUA W BUCOKA YYBCTBUTENHOCT.

HacToswWWAT AucepTaumoxeH Tpyg e dokycupan BEbpXY aHanu3a v CMHTe3a Ha HOBW
noaxoau, MeToAW W anroputmu 3a nopobpABaHe Ha napametpute Ha MEMS
WHEPUManHK CeH30pw, paspaboTeale Ha CUCTEMW 3a OnpegensHe Ha CPUeHTaLMSTa W
CBCTOAHWETO Ha nNoABMkHWTE obekTW. ToBa MM aasa OcHoBaHMe fAa 3aknioya, ye
pPasmexpaHuTe 8 AMCEPTaUMOHHUA TPYA NPobNemMK ca akTyanHi oT HayuHa W Hay4HO-
MPUNOXH3 TnegHa To4ka, 0coDEeHO B KOHTEKCTE Ha PasBUTMETO HA MHTENWUIeHTHW
TPEHCNOPTHA CUCTEMW, ABTOHOMHM MPEBO3IHU CPEACTBA WM WHTEPHET CBLPIaHOCTTA
mexay obextu (loT).

2. CreneH Ha no3HaBaHe CLCTOAHWETO Ha npoBnema W TBOpYeckKa
WHTEPNpeTauua Ha NUTePaTyYpPHHUA MaTepuan

KanawpatsT fgemoHcTpupa 3agbnGoveHo no3HaBaHe Ha CbCTOSHWETO Ha
nacneasanus npobnem, ocHoBaHo Ha oBCTOeH aHanwa Ha 3HauYuTeneH obem Hay4yHa
nuTepatypa 8 obnactta va MEMS uHepuuanHuTe censopu. Pasrnegasu v aHanuaupaHm
€a KakTo hbyHAaMEHTaNHUTE NPUHLMNK Ha paboTa Ha aKCEeNepoMEeTPUTE U XUPOCKONKUTE,
Taka n CLBpEMEHHNTE METOAN 33 KOMNEHCUPAHE Ha rpelukuTe. JluTepaTypHUAT 0630p e
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oDLWMpeH W BkNYBa 197 W3TOYHMKa, CPeA KoWTo Nydnukauuu B peHoMUpaHu Hay4Hu
CNMCaHuA W TPYA0BE OT MEXAYHApPOAHKM KoHDepeHUuH,

KaHaugatsT fAemoucTpupa 3agunGouenu u CUCTEMaTU3NPaHN HayYHW NO3HaHWS
BBpXy apxutekTypata Ha MEMS wxepuuanuute CEH30PU, METOAUTE 33 CTATUCTUNYECKD
MOOAENMpaHe Ha rpPelkuTe, ChEpeMEeHHWUTE noaxoaw sa uwdposa obpabotka Ha
CHrHanuTe v XapayepHuTe pelleHWs 3a noaobpssade Ha TexHUTS XapaKkTepUcTUKK.

3. CworBercreme Ha W30paHaTa mMeToauka Ha M3cneaBsaHe C nocTaBexaTa uen
M 3a02a4M Ha AWCepPTaUWOHHKMA Tpya

WabpanaTta ot kaHgupata metoguka Ha W3cnefBsaHe e KOMNNeKcHa, kato obxsalya
B32WMHO AOMLNBALLW CE TEOPETUYHW, CHMYNALMOHHMU, SKCNEPUMEHTANHW WU NPUNONKHA
W3CneaBaHus, KOBTO OCUrypABa UANOCTEH NoAXod KoM PELaBaHeTo Ha pasrnexnaHus
Hay4eH npobnemM. MetoaukaTa u OpraHu3aunATa Ha WacneaBaHMATa Ca B CLOTBETCTEUE
C NOCTaBEHWTE UeNW W 3afayn 8 OUCEPTALMOHHUA TPYA, Kato ageKksaTHO OTYWTaT
CIOKHOCTTE U MHOTOKOMIMOHEHTHUR XapaKTep Ha U3cnensaHis npoGnem.

4. Hay4nu Wunu HaydHONPUNOMHM NPUHOCHK Ha AWCEePTAUMOHHUA TPYA

Mpuemam dopmynupanute oT asTopa HayuHu Hay4YHO-NPUNOXHW NPUHOCK KaTo
KOPEKTHO DDOCHOBAHW U CLOTEETCTBALUM Ha NOCTUrHaTUTE peayntatu. Te ce oTnWyasar
€ HayuHa HOBOCT, QONPUHACAT 328 PAa3BUTUETO Ha CBLIECTBYBAIUMTE 3HAHMA B
PasrmexaaxaTa obnacT M UMarT 3HauUTenHa NPaKTUYecKa CTOMHOCT. PaspaGoTtenuTe
METOAM, ANropuUTMIA i BKCNepPUMMEHTaNHWN NOAXOAN AEMOHCTPMPaT Aobpa NpUAIOKUMOCT
M noTeHUMan 3a BHeApABaHe W NO-HATATLWHO passuTWe 8 CbBpEMEHHUTE
MHOPMELMOHHMN, KOMYHUKALMOHHIN W HABUIALMOHHN CUCTEMM.

5. TMpeuenka Ha nyBnukauumre no AWCepTauuoHHKA Tpya
Mo maTtepuanuTe Ha AUCEPTALUOHHWS TPYA ca npeactaseHn 37 Hay4Hw

nydnukaumm, BKNOYBaLLM NYBNIUKaLMM & PEUEeH3npaHn HayyHu cnucanus (5 B cnucaHus
¢ keaptun Q1), B cOOpHULM OT MEXAYHAPOOHW W HaLWOHaNHN Hay4YHW KOHbEpeHUMK.
Hayunute pesyntatm ca nonysuny Heobxoaumata nybnuyHocT M ca Hamepunu
CTPaXeH!e B Hay4HOUICNEJ0BATENCKM NPOSKTH, UMTUDAHUS W 3aLUMTEH NoneseH Mogen
(N25143/27.10.2020 r.), koeTo e nokasaTen KakTo 3a THXHATA Hay4yHa 3HAYMMOCT, TaKka 1
38 MpakTU4ecKaTa MM NpUNoXUMocT. OBEMBT, ChABPKAHUETO U Hay4HaTa Haco4YeHoCT
Ha nybnukauvuTe W AOKNAagUTE ageKsaTHO OTpasABaT NoCTUIHaTUTE pesynTaTM W
hOPMYNUPaHUTE NPUHOCK B AUCEPTALMOHHUS TPYA.

6. MHeHus, NpenopLku 1 Benexku
[McepTaumoHHWAT TPYA nNpeacTaBnsBa  UANOCTHO W 3a8bPWEHO  HayyHo
uacnegsaHe, pa3paboTeHO Ha BMCOKO HaYYHO W TEXHWMECKD HUEO. TpyaeT e gobpe



CTPYKTYPWPaH, NOT4ECKN NOCIIEAOBATENEH M AEMOHCTPUPA 33ABLNGEONEHN no3HaHusa B
pasrnexpaaHata obnact, Bucoko ouexsBam MPaKTU4eCKaTa HACOYEHOCT W
WHTEPAUCUMNNWHAPHUS XapakTep Ha NPOBEASHUTE W3CNEaBaHNS,

7. 3aKnivYeHMe C ACHE MONOKMTENHA WNMW oTpMUaTenHa ouexKa Ha
AWCEpPTaLMOHHKUA TPy

B pesyntat Ha npeacrasenuTe nySnukaumm v npuHock s AWCEPTaUMOHHUA TPYA
CMATaM, Y€ TON CLOTBECTBA Ha W3INCKBAHMATE Ha +38KOHa 33 pasauThe Ha akageMU4HUR
cbeTas 8 PenyBnauka benrapus”, Mpasunsuka 3a HEroBOTO NpunoxeHwe u MNpasunyuka
33 ycnosuATa ¥ pega 3a npupobueaxe Ha HAY4HU CTeneHW B TexHuyeckn yHusepcuteT
— Cothua. [daeam nonoxurenna OUeHKa Ha QuCepTauyWoHHUA TPya U npeanaram Ha
yBaxaemoTo Hay4Ho xypw ga npucsam Ha Aou. O-p uHXK. Pocen Munertnes
HayyHaTa cTeneH ,[oKTop Ha HayuykuTe” o npodecuoHanko HanpasneHue 5.3
KomyHukaumoHsa u KOMMICTBPHE TEXHWKA, HayyHa ChNeunanHocT ABTOMaTU3MPaHK
cucTemu 3a obpaboTka Ha uHchopmaums u ynpasnesue (B koMyHukauuuTe)".

14.07.2026 r. PELUEH3EHT:
rp. Codun fnpodp. a-p unk. Fabpuena Aranacosal


Stoyanova
Rectangle

Stoyanova
Rectangle


P o~ TR
3 f1 ! /.-‘r -

1 Ef
o L ” e AT AFTAL

=1

ol ~___  OPINION

< * 0, grel e VS
ona d!ssertatg{n"rfﬁrﬁé award of the scientific degree "Doctor of Sciences”

Professional field: 5.3 Communication and Computer Engineering
Scientific speciality: Automated Information Processing and Management Systems (in
Communications)

Author of the dissertation: Assoc. Prof. Rosen | Miletiev, PhD Eng.

Dissertation 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. Gabriela Atanasova, PhD Eng.
South-West University "Neofit Rilski", Facuity of Engineering
Department of Communication and Computer Engineering and Technologies

1. Relevance of the problem and the specific tasks developed in the doctoral
thesis

Microelectromechanical sysiems (MEMS) are fundamental to the development of
various advanced technologies, ranging from the automotive industry and aviation to
virtual and augmented reality systems. Today, MEMS sensors are finding increasingly
widespread practical applications due to their miniature size, low power consumption, and
high sensitivity.

The present dissertation focuses on the analysis and development of new approaches,
methods, and algorithms for improving the performance parameters of MEMS inertial
sensors, as well as on the development of systems for determining the orientation and
dynamic state of moving objects. This provides a basis for concluding that the problems
addressed in the dissertation are highly relevant from both scientific and scientific-applied
perspectives, particularly in the context of the development of intelligent transportation
systems, autonomous vehicles, and the Internet of Things (loT).

2. Degree of topic knowledge and creative interpretation of the literary material.

The candidate demonstrates an in-depth understanding of the state of the research
problem, based on a comprehensive analysis of a significant volume of scientific literature
in the field of MEMS inertial sensors. Both the fundamental operating principles of
accelerometers and gyroscopes and advanced methods for error compensation have
been reviewed and analysed. The literature review is extensive and includes 197
references, including publications in reputable scientific journals and papers presented at
international conferences.
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The candidate demonstrates profound and systematic scientific knowledge of MEMS
inertial sensor architectures, methods for statistical error modelling, contemporary
approaches to digital signal processing, and hardware solutions for improving sensor
performance characteristics.

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

The research methodology selected by the candidate is comprehensive, incorporating
complementary theoretical, simulation, experimental, and applied studies, thereby
providing an integrated approach to solving the scientific problem under investigation.
The methodology and organisation of the research activities are consistent with the
objectives and tasks defined in the dissertation and adequately reflect the complexity and
multidisciplinary nature of the sudy problem.

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

| accept the scientific and scientific-applied contributions formulated by the author as
well-founded and corresponding to the achieved results. They demonstrate scientific
novelty, contribute to the advancement of existing knowledge in the field under
consideration, and possess significant practical value. The developed methods,
algorithms, and experimental approaches demonstrate good applicability and potential
for implementation and further development in modern information. communication, and
navigation systems.

5. Assessment of dissertation publications

The dissertation is supported by 38 scientific publications, including papers
published in peer-reviewed scientific journals (5 in journals ranked Q1), as well as papers
in proceedings of international and national scientific conferences. The obtained scientific
results have received the necessary visibility and have been reflected in research
projects, citations, and a registered utility model (No. 5143/27.10.2020), which
demonstrates both their scientific significance and practical applicability.

The volume, content, and scientific focus of the publications and conference papers
adequately reflect the achieved resulis and the formulated contributions of the
dissertation thesis.

6. Comments, recommendations, and remarks.
The dissertation represents a comprehensive and completed scientific study
developed at a high scientific and technical level. The work is well structured, logically



consistent, and demonstrates profound knowledge of the investigated field. | highly
appreciate the practical orientation and interdisciplinary nature of the conducted research.

7. Conclusion with a positive or negative dissertation assessment

As a result of the presented publications and contributions in the dissertation work,
| believe that it meets the requirements of the "Law on the Development of the Academic
Staff in the Republic of Bulgaria", the Regulations for its Application, and the Regulations
for the Conditions and Procedures for Obtaining Scientific Degrees at the Technical
University - Sofia. | give a positive assessment of the dissertation and propose to the
Honourable Scientific Jury to award the Assoc. Prof. Rosen Miletiev, PhD Eng.
the scientific degree "Doctor of Sciences" in professional direction 5.3 Communication
and Computer Engineering, scientific speciality Automated Systems for Information
Processing and Control (in Communications).

14.07.2026 REVIEWER:
Sofia IProf. Gabriela Atanasova, PhD Eng./
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