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BbPXY ,qucepTauu{mfeti ﬂﬁm 3a npunoﬁnaaHe Ha obpasosaTenHa U Hay4yHa
el ETE,HEH LAOKTOP Ha HaykuTe"
ABTOp Ha nmcep‘rauwm—m WA Tpyd: Aou. A-p uHX. Pocen
Munetues

Tema Ha gucepTaumoHHus Tpya: MeToau, anropuTMu U CUCTEMM 3a
onpegensHe Ha OPUEHTALMUA U CLCTOAHME Ha noaBwKHM oBekTH Ha
baszara Ha MEMS uHepuuanuu ceHsopu

YneH Ha Hay4HOoTOo Xypu: npod. A-p uHx. CTaHumup CanuHos

1. AKTyanHocT Ha pa3paboTBaHMA B [OWCepTaUMOHHMA Tpya
npobnem B HAYYHO M HAYYHOMPUIOXKHO OTHOLIEHUE,

,ﬂHHaMH‘-IHBTD pPa3BUTUE Ha KOMYHWKaUWOHHWTE TEexXHOonoruu Hanara
HeoDX0AUMOCTTa OT ThbpPCEHE Ha HOBM Bb3MOXHOCTU npw paspaboTeaHeTo u
M3NON3BaHeETO Ha WHepuWanHW CeH30PU WU KbM I'ICIJ],DﬁpﬁEEHE Ha TexHuTe
napaMeTpy, KOETO BOAW [0 HaMansBaHe Ha T[PelKUTe OT TexHWuTe
W3MEepBaHUA U NPAKO BNMAE BbPXY NPOABITKUTENHOCTTE Ha ToYHa paboTa Ha
uHepumanuute cuctemu. OT apyra cTpana, NpunaraHeTo Ha aaeksaTHU
MeToan 1 anropuTtmu 3a obpaboTka Ha faHHUTE OT CEH30PUTE Ha CUCTEMHO
HWBC CbWO BOOAWM OO0 I'ID,EI,UEPHEEHE Ha NapameTpiuTe Ha CUCTEMWTe, B KOWUTO
TE Ca MHTErpupaHun.

B Hay4yHO-NPUNOXHO OTHOWEHWE B QUCEPTALMOHHUS TPYA Ca peLueHu
MHOMeCTBO 334341, CBLP3aHW C aHanu3 U CUHTE3 Ha HOBW noaxoaw, MeToaun
W anropuTmiu 3a nogobpssaHe Ha napameTpute Ha MEMS wuHepumanHu
CeH30DW, NoBulLIaBaHE Ha Ka4eCcTBOTO Ha AaHHWTEe, Nony4YaBaHu aT CEH30PHK
cucTemMn W paspaboTesaHe Ha CUCTEMMW 33 ONPEfensHe Ha OpUeHTaUMA W
CbCTORHWE Ha NogBuxHW obekTn Ha BazaTta Ha MEMS uHepumanHu ceHsopu.
B cTpykTypHO OTHOWEHWE AucepTauuoHHWA TpyA obxBawa TeopeTuded
nperneq, apxXWTeKTypHW PpelleHWA, MeTogu W anfopuTMKi, KakTo W
n3cnegeaHnus U N3aMepBaHKUA C eKCnepuMeHdTanHu peaynrtaTti.

2. CreneH Ha no3HaBaHe CbLCTOAHUETO Ha npobnema u TBOpYecka
MHTEpNpeTauusa Ha NUTepaTypHUA MaTepuan.

[ucepTaunOHHUAT TPyA BKNKOHYBA yBOA, MET rMasv 3a pellasaHe Ha
hopMynUpaHuTe OCHOBHWU 3agauyu, NPUMNOXEHWA, CMMCBHK Ha W3NOon3sBaHWTe
CbKpalleHWs, CnucbuUM Ha aBTOPCKMTE nybnukauuu, nNpoekTuTe W
UMTUpaHuATa KbM gUCepTauWCcHHWA Tpyd, CNUCBEK H2 OCHOBHWUTE NPUHOCHK,
KOWTO Ca OTpa3eHu B OTAENHWTE rMaen, CNUCEK Ha uanonasaHa nurepaTtypa,
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KOATO CbAabpxka 197 HayuHW U3TOYHMKA U CbAbpXaHue. B aucepTalnoHHWUA
TPYA ca uutupaHn u 38 nybnukauMM Ha KaHauaaTsT B CLABTOPCTBO, KaTo 8
11 oT Tax Tol & Ha nupBO mAcTo. et oT nybnukauunte ca B8 keapTun Q1
(Scopus). Beuykn nuTepaTypHW W3TOYHMUM ca noabpaHw Taka, 4e Aaa
OTpasfABaT CbBPEMEHHUTE Hay4HM OOCTUXEeHWA B obnacrtta Ha TemaTukaTa
Ha AucepTauuoHHWs Tpya. LiWTMpaHu ca cTatv OT aBTOPWUTETHU Hay4HW
cnucaHwua, KoHdepeHuun w KHWMKM. Peructpupanm ca y4acTus B 5
Hay4YHOW3CNe4oBaTencky NPoekTa v eavH noneseH mogen, KouTo ca fobup
aTecTaTr 3a KOMMEeTeHTHOCT W eKCnepTu3a Ha KaHaMaaThbT BbB Bpb3ka ©
nosHaBaHe CbCTOAHWETO Ha npobnema. ABTOPLT € AedUHMPAn KOPEeKTHO
UenTa U OCHOBHUTE 3aayv 3a uacnegeade, KOMTO TOW peluaBa ycreluHo B
oTaendHUuTe rnaeun.

3. CnorsBercTBMe Ha wu3zbpaHata MeTogMKa Ha M3cneaBaHe W
nocraseHaTa uen v 3afaduv Ha OUCepTauMOHHMA Tpyd C NOCTUrHaTUTe
NPUHOCH.

[cepTaumMoHHns Tpya ce cbCTon B pa3paboTBaHeTo W nNpunaraH{eTo Ha
HOBW METOAW, NPaKTU4YecKU noaxoaw W anroputmu 3a nopobprAeaHe Ha
napametpute Ha MEMS nHepuwanHu ceH3opw 3a uamepsaHe Ha NUHERHO U
BIMOBO YCKOPEHWE, KakTe W MPUNOXEHWETD UM B CUCTEMM B cdeparta Ha
aBTOMOBUNHWA W XENES30NMBTHUAT TPaHCNopPT.

MonyyeHuTe pesynTaTv ca aHanM3aMpaHM W WNKCTPUPaHW C MHOro
Tabnuum n Urypu, KaTo nNOTBLPXOABAT W npeanarat 3HadwTenHa u
wupokoobxeaTtHa npakTu4ecka npunoxumoct Ha MEMS uHepuwanHm
CEeH30pW B PpPasNUWYHW peanHu cueHapuv, cBbp3aHn ¢ obpaboTtka Ha
CUrHanuTe, NPOCTPaHCTBEHO MNOMOXEHWEe Ha pas3nu4YHn NOABWXKHU 0DeKTn,
COpT W MeauuuHa, KaTo nOMOoOXeHWeTO Ha YOBEeLKOTO TAno B
NPOCTPaHCTBOTO, 32 aBTOMODMMHUE W XKEMNEe30nbTHWR TPaHCMNoOpT W 338
npurniaraHe u UHTErpMpaHe Ha nony4YyeHuTe pesynTaty B y4ebHua npouec.

B To3am cmucekn cdhopmynupaHata Uen M 3agauum Ha guceprauumsTta ca
W3MBbNHEHW, KaTO B CUHTE3WpaH BWO Te Cca MW3NOXeHW B W3BoauTE WU
NpUMHOCUTE, KAaTto TOBa MNOTBLPXAABa KOpPEKTHOCTTa Ha wuabpaHus
Hay4yHoM3cneaoBaTeNCcKkua NOAX04A U HerosaTta NpUNoXXUMocT.

4. HayuyHu u/unu Hay4yHOMNPUIOXHMW MPUHOCKH HA AMCEPTALUOHHUSA
TPYA.

Mpuemam dopmynupaHuTe U AeKnapupasu OT aBTOPLT MPUHOCK W
TEXHUA HAY4YeH U HaydyHO-NpUnoxeH xapaktep. MNMPUHOCHUTE MOMEHTW UmaT
3HaYMMOCT Ha HOBOCT B pasrnexzgaHarta npobnemartvka W ce sBasaT
paslinpeHne Ha chlecTByBalmTe 3HaHua. OT nonyyeHuTe pes3ynTaTm Moxe
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[Aa ce YycTaHoBWM, 4Ye HOBOCh3JafdeHWTe W MOAWDMUMpaHWUTE MeToaw,
anropuTMW U NOAXOAW ca NOOXOAALLM 3a npunaraHe W UMaTt ACHO W3pa3eH
noTeHUwan 3a peanHa ynoTpeda B MHOXECTBO NPakTW4ECKW KOHTEKCTW, C
BBL3MOXHOCT 33 [0pa3sBuBaHE CNPAMO KOHKPETHWTE HYXAU Ha pasnuyHu
CEKTOPW U NPUNOXEHUS,

3BegeHUTe NPUHOCKU Cnep BCAKa rmasa, CUHTE3UPaHWTE anropuTMn K
paspaboTeHnTe NoAXoAMW, MPoUeaypPK W EKCNIEPUMEHTHU, MOTaT 4a ce npuemar
KaTO NOMe3Hn NPenopeKK 33 BHEAPABaHE B CbBPEMEHHUTE KOMYHUKaLMOHHK
1 UHDOPMaLMOHHWA CUCTEMMN.

5. MNpeueHka Ha nybnukaumuTe No gUCepTalUOHHMA TPyA.

Mo TemaTa Ha AncepTauusTa ca npeacraseHn 38 asTopcku nydnunkaumm,
OT KOWTO 4 B CNWCAHWMA Ha BbNrapcky e3aunk, | Ha HauuoHanHa KoHepeHUus,
5 B MexayHapogHu cnucadus ¢ ksaptiun Q1(Scopus) v 28 Ha MexayHapoaHW
KoHtbepeHumu. PeaynTatute oOT aguceprauuATa nNpeacTasnABaT 4acTu oT
AEeAHOCTUTE NO 5 Hay4YHOM3CNeAoBaTENCKN NpoekTa U | noneseH mogen. Kem
MOMEHTa Ha noaasaHe Ha [OOKYMEeHTWTe, cTaTuuTe umat obuwo 42
uuTupanus, ot kouto 16 B Scopus. KbM MOMEHTa KaHAWAATET MMa UHAEKS
Ha uuTupyemocT  Xupw cdaktop” h =5, kato upes nybnukauuwTe ca ctaHanu
OOCTOSAHME Ha HayyHaTa oOwWHoCcT ronsma YacT OoT pesynrarute Ha
NpoBeAeHUTE eKCNepumMeHTW, NpeacTaseHu B guceprayusaTa. Bcuuko ToB2
MW OaBa OCHOBaHWe fa 3afAed, 4Ye Hay4dHuTe NOCTMXEHWA Ha aBTopa Cca
IHAYMMMW W Ca CTaHanu W3BECTHW, KaTo ce UMTUpaT OT Hay4HaTa obLHocT B

cTpaHaTa u 4ybuHa.

6. MHeHus, Npenopbku U Denexku.

CuyuTam, Ye AucepTauMoHHWST TPyaA MocTwra 3asBeHaTa uen, a
neduHUpaHWTe 3adadl ca WU3INbNHeHW Ha [o0po Hay4yHo HUBO M
auceprauMsiTa Mma 3asbpllieH xapaktep. Moxe DM e npekaneHo ronsm
0BGeMbT Ha AWCEPTALMOHHWS TPYA, KaTo KaHAMAATHT He e Buno HyxHo Aa
npeacrass obsicHenus Ha oBujomssecTHn chaktu. Bu Buno fodpe pa uma
CamoCTORTENHU nyBnukauuW, CBbp3aHW C Temata Ha AWCEepPTaLWOHHWAT
Tpya. Aamupauuu 3a nybBnukauuuTe npeacTaseHn w nybnukysaHn B
MeXAyHapoaHuW KoHdepeHuuu v B pedepupardn cnucaHua C JAMNaKT'
caktop (WoS) wnu Scopus paHr, Kakto 4 3a npusHaHheTo Aa orae
peueH3eHT B TAX. Mo3agpaBneHus U 3a akTWBHaTa npenojasaTerncka AenHoCT
npw BoAeHe Ha Nekuun B HakanasbpCky N MarMCTBLPCKK nporpam — .OcHoew
Ha npepasaHe Ha WHdopmauusTa', MmnyncHn n uudposu yCTpOMCTBa',
_PaauonokaUMoHHN U HaBMrauMoHHW cucTemMu’, "XudpuaHu MUKpOMOZYNK U
MUKDOENEKTPOHHN CUCTeMM C asToMoBunHo npunoxexue’, JMHTenureHTHu
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asToMobunHu cuctemn®, ABTOMOBUNHWM MWKPOSNEKTPOHHWU CUCTEMU WU
NpUNOXeHU]a" U Ap.

7. 3aknioyeHue C ACHA NOMOXMUTENHa WKW OTpMUUaTenHa oueHka Ha
AUCepTaLMOHHUA TPYA.
Cuutam, 4e T(PeACTaBeHUAT AUCepTauuoHeH TPyd OTroBapsa Ha
W3NCKBaHWUATA Ha 3aKoHa 3a pa3suTie Ha akagemuyHus cheTas B Penybnvka
Bunrapus u Ha lNpaeunHuka 3a ycrioeusaTta u pega 3a npugobusaHe Ha
Hay4HU CTeneHn B TexHu4eckn yHmsepcuteT — Cous, KaTo OueHKaTa My 33
HEro & HanblHO nonoXutenHa. [locTUrHaTuTe pesynTaTm MW Aasar
ocHOBaHWe aa npegnoxa aa owvae npugobuTta obpasosarenHara v HayyHa
cTeneH ,AOKTOP Ha HaykuTe” oT gou. A-p WHX. PoceH MuneTtues,

8 ObnacT Ha sucLue obpasosaHue - 5. TexXHUYECKN HayKu,
MpodecnoHanHo HanpaeneHue - 5.3  KomyHMKaUMOHHE U KOMMKTbPHA
TexHuKa',

HayyHa cneuwansocT: ,ABTOMaTusvmpaHuM cuctemu 3a obpaboTka Ha
uHopMauusaTa U ynpaenexue (B KOMyHUKaLMuTe)

Nata: 13.07.2026 r. YIEH HA XXYPUTO!
(npod. a-p uHx. Ctaiumup CaguHos)
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ona dissertat‘rbrfig}r _{ﬁ_g ﬁqmsﬁiun of the educational and scientific degree
COoVY "poctor of Sciences™”
Author of the dissertation: Assoc. Prof. eng. Rosen Miletiev, PhD

Topic of the dissertation: 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. Stanimir Sadinov, PhD

1 Relevance of the Problem Developed in the Dissertation in

Scientific and Scientific-Applied Terms.

The dynamic development of communication technologies necessitates
the exploration of new opportunities for the development and application of
inertial sensors, as well as the improvement of their performance parameters.
This leads to a reduction in measurement errors and directly contributes to
extending the period of accurate operation of inertial systems. Furthermore,
the application of appropriate methods and algorithms for sensor data
processing at the system level also improves the performance of the systems
into which these sensors are integrated.

From a scientific-applied perspective, the dissertation addresses
numerous problems related to the analysis and development of new
approaches, methods, and algorithms for improving the performance of MEMS
inertial sensors, enhancing the quality of data obtained from sensor systems,
and developing systems for determining the orientation and state of moving
objects based on MEMS inertial sensors. Structurally, the dissertation
comprises a theoretical review, architectural solutions, methods and
algorithms, as well as research studies, measurements, and experimental
results.

2. Degree of Knowledge of the State of the Problem and Creative

Interpretation of the Literary Material.

The dissertation consists of an introduction, five chapters addressing the
formulated research objectives, appendices, a list of abbreviations, lists of the
author's publications, research projects, and citations related to the
dissertation, @ summary of the main contributions reflected in the individual
chapters, a bibliography containing 197 scientific references, and a table of
contents.
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The dissertation also cites 38 publications co-authored by the candidate,
with the candidate being the first author in 11 of them. Five publications have
been published in Q1 journals indexed in Scopus. All references have been
carefully selected to reflect the current scientific achievements in the field
addressed by the dissertation. The cited literature includes papers from
reputable scientific journals, conference proceedings, and books. The
candidate has participated in five research projects and is the author of one
registered utility model, which serves as strong evidence of their competence
and expertise regarding the research problem. The author has correctly
formulated the research objective and the main research tasks, which are
successfully addressed throughout the dissertation.

3. Compliance of the Chosen Research Methodology and the Set
Goal and Objectives of the Dissertation With the Contributions
Achieved.

The dissertation focuses on the development and application of new
methods, practical approaches, and algerithms for improving the performance
of MEMS inertial sensors used to measure linear and angular acceleration, as
well as their application in systems within the automotive and railway
transportation sectors.

The obtained results are thoroughly analyzed and illustrated with
numerous tables and figures. They confirm and demonstrate the significant and
broad practical applicability of MEMS inertial sensors in various real-world
scenarios involving signal processing, spatial orientation of moving objects,
sports, medicine (including human body orientation), automotive and railway
transportation, and the integration of the developed methods into the
educational process.

In this regard, the stated research objective and the defined tasks have
been successfully accomplished. This is clearly reflected in the conclusions
and summarized contributions, confirming the appropriateness of the selected
research methodology and its practical applicability.

4 Scientific and Scientific-Applied Contributions of the
Dissertation.
| accept the contributions formulated and declared by the author, as well
as their scientific and scientific-applied significance. The reported contributions
represent novel developments within the addressed research area and
constitute an extension of the existing body of knowledge.
The obtained results demonstrate that the newly developed and modified
methods, algorithms, and approaches are suitable for practical implementation
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and possess considerable potential for real-world application in a wide range
of contexts, with opportunities for further adaptation to the specific
requirements of different sectors and applications.

The contributions summarized at the end of each chapter, together with
the synthesized algorithms and the developed approaches, procedures, and
experiments, may be regarded as valuable recommendations for
implementation in modern communication and information systems.

5 Assessment of the Publications Related to the Dissertation.

The dissertation is supported by 38 scientific publications, including four
papers published in Bulgarian journals, one paper presented at a national
conference, five papers published in international Q1 journals indexed in
Scopus, and 28 papers presented at international conferences. The
dissertation results have also been incorporated into five research projects and
one registered utility model. At the time of submission, the publications had
received a total of 42 citations, including 16 indexed in Scopus. The candidate
currently has an h-index of 5. Through these publications, a substantial part of
the dissertation's experimental results has become available to the scientific
community. This provides sufficient grounds to conclude that the author's
scientific achievements are significant and have gained recognition through
citations by researchers both nationally and internationally.

6. Opinions, Recommendations, and Remarks.

In my opinion, the dissertation successfully achieves its stated objective,
while the defined research tasks have been accomplished at a high scientific
level, resulting in a complete and coherent dissertation. The dissertation may
be considered somewhat lengthy, and it was not necessary for the candidate
to include explanations of generally well-known facts. It would also be desirable
to have a greater number of single-author publications directly related to the
dissertation topic. | would like to commend the candidate for the publications
presented at international conferences and published in peer-reviewed
journals with an Impact Factor (Web of Science) or Scopus ranking, as well as
for being recognized as a reviewer for such journals and conferences. The
candidate also deserves congratulations for their active teaching activities,
including delivering lectures in undergraduate and graduate courses such as
'Fundamentals of Information Transmission’, '‘Pulse and Digital Devices',
'Radar and Navigation Systems', 'Hybrid Micromodules and Microelectronic
Systems for Automotive Applications', 'Intelligent Automotive Systems',
'Automotive Microelectronic Systems and Applications’, and others.



7 Conclusion with a Clear Positive or Negative Evaluation of the
Dissertation.
| consider that the presented dissertation meets the requirements of the
Law for the Development of the Academic Staff in the Republic of Bulgaria and
the Regulations on the Terms and Conditions for Acquiring Academic Degrees
at the Technical University of Sofia. Therefore, my overall evaluation of the
dissertation is entirely positive. The achieved results provide sufficient
grounds for me to recommend that Assoc. Prof. eng. Rosen
Miletiev, PhD be awarded the higher scientific degree of Doctor of Sciences
(D.Sc.),
in the Field of Higher Education - 5. Technical Sciences,
Professional Field - 5.3 "Communication and Computer Engineering”,

Scientific specialty: "Automated Information Processing and Control

Systems" (in communications)

Date: 13.07.2026 1. JURY MEMBER
(Prof. eng. Stanimir Saainov, riu)
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