un5-HboHi13 os.mir.

CTAHOBWLWE

oT npod. 4. H. JTinbka ATaHacoBa [JyKoBCKa,
NHCcTUTYyT no HpopmaunoHHM 1 KOMYHUKaLMOHHU TEXHONOTUN -
bbnrapcka Akagemuna Ha Haykute,
OTHOCHO AMCepPTaLNOHEH TPYA 3a NPUCHXKAAHE Ha
obpasoBaTenHa M Hay4yHa CTeneH ,,[OKTOpP”,
B Hay4Ha o6nact: 5. ,,TeXHNUYECKN HayKKn”,
npoMecnoHanHo HanpasseHue: 5.1. ,,MalWNHHO NHXEHEPCTBO”,
[OKTOpCKa nporpama: ,,ABTOMaTn3aLNA Ha NHXXEHepPHUA TPYL U CUCTEMMU 32

aBTOMaTU3NpPaHO NPOEKTMpPaHe”
ABTOp Ha guceprtaynoHHua Tpya: Muxamn CsetocnasoB Munes

Tema Ha fucepTaLNOHHUA TPYA:

“Busyanunsayna Ha MNTI1 npyn ekcnepTeH MHXeHEPEH aHanms”

Cuc 3anoBef NeOX-5.1-31/25.05.2021r,, Ha PekTopa Ha TeXHNYeCKNsa YHUBEpPCUTET
- Copusa, cbM BK/OYEHa B CbCTaBa Ha CbM BK/lOYEHa B CbCTaBa Ha Hay4yHOo Xypu 3a
3allnTa Ha [AgucepTtauuMoHeH Tpya Ha pokTopaHta Mwuxawn CsetocnasoB Mwunes, 3a
npucbXaHe Ha obpasoBaTefniHaTa M Hay4yHa cTeneH 400KTOpP”. HayuyHM pPbKOBOAUTENU Ha
puceptaumoHHusa Tpyn ca npog. ATH CraHumup KapaneTtkoB u gouy. AMH [leTbo
Keneeseg)unes.

3a (hopmupaHe Ha KpaliHaTa OLleHKa Ha gucepTauuoHHUA Tpy[ TpabBa fa ce oTumTar
M3NCKBaHMATA Ha 3aKoHa 3a pa3BUTME Ha akafleMWyHua cbcTaB B Penyb6nuka bbnrapua
(3PACPB), NpaBunHuKa 3a HeroBoTo npunaraHe (MTM13)), kKaTo CbOTBETHUTE HOPMMU Ca:

1 CobrnacHo un. 6 (3) ot 3PACPbH ,AaucepTayMoOHHUAT Tpya TpsaA6Ba pfa
CbAbpXa HAay4YHU WIN HAYYHO-MPUMOXHU pe3yntatuv, KOUTO MNpeacTaBnsasBaT oOpuUru-

HafeH nNpuHOC B HaykaTta. [AucepTauMoOHHUAT TpyL TpﬂﬁBa fa nokKasBa, 4e



KaHAu4aTbT nputexasa 3aAbnbo4YeHW TeopeTUYHW 3HAHWA N0 CbOTBeTHaTa
CreLmanHoCT M CNOCOBHOCTN 3a CAMOCTOATE/THN HAaYyUHU nU3cneiBaHua™.

2. Cnopeg un. 27 (2) ot MNM3 gucepTauMoOHHUAT TpyL TpabBa fa ce npeacrasu
BbB BUA U 06em, CbOTBETCTBAWLM HAa CreuMPUUHUTE M3UCKBAHWA Ha MbPBUYHOTO 3BEHO.
OuncepTauynoHHMAT Tpyh TpabBa fa cbAbpXKa: 3arfnaBHa CTpaHuULa; CbAbpXaHUe;
YBOA; N3N0XEeHWE; 3aKN0YeHNE - pe3loMe Ha NoJlyYeHUTe pesynTaTu c geKnapauma 3a
OpUruHanHocT; bubnunorpadus.

MpeacTtaBeHUAT AgucepTaynmoHeH Tpya e B 06eM oT 125 cTpaHuuW, Kato BK/KOYBa
BbBeeHWe, aKTyaJiHOCT Ha npob6bnema, neT rnaeu, MNPUHOCU Ha AUCEPTALWMOHHUA TPYA,
CNUCBK Ha nybnukaumute no AUCepTaLMOHHUA Tpyh, NuTepaTypa cbcToslia ce OT 68
M3TOYHUKA N CMNCHK C U3MOJMI3BAHUTE CbKpaLleHus.

Bcska rnaBa e ob6ocobeHa 4yacT OT paboTaTa M TpeTupa NOJyYeHWUTe pe3ynTaTu.
Bpb3kaTa MexAay rnaBuTte e oCUrypeHa OT NnorvMkKaTta Ha M3/I0XKEHWEeTO U MOo3BONfABa fa Cce
npugobue UANOCTHa NpeAcTaBa 3a HAYYHOTO M3CnejBaHe.

Llenta Ha gucepTaunMoHHWUSA TPy e pa3paboTBaHe Ha LeNeBO ajanTupaHa cpefa 3a
3D aHuMmauusa, onucealia pes3ynTatTuTe OT MexaHOMaTeMaTUYHOTO mofenupaHe Ha TTTII
npes opraHu Ha CNefCTBMETO C HecneyuanmsmpaHu B 061acTTa MHXEHEPHU MO3HaHUSA.

3a nocTuraHeTo Ha nNocTtaBeHaTa Len ca fe@UHUPAHN CNefHUTe 3a[a4m:

1. [a ce aHanusnpa maTtemMaTUYeCKUAT anapaT 3a OMuWcBaHe Ha ABUXeHudaTa npu
MTM, c uen cuctemaTnsnpaHe Ha NonyyaBaHUTe OT HEro AaHHW.

2. [la ce pa3paboTun agantueeH mogen 3a 3D aHUMuUpaHe, NpeacTaBsAll NPOLECUTE Ha
Bb3HWKBaHe M npoTuyaHe MTI, KaTo cneAcTBMe OT NapasnenHo cbbpaHaTa (haKToO/MOrMYHa
NHopmauns ” MHGopMauMa nosiyyeHa B CNEACTBME Ha peanu3npaHUTe eKCNnepTHU
LenHocTH.

3. Ja ce npegnoxart cpeAcTsa M HauyuMHW 3a yCBOAIBAHE Ha CMeACTBEHUTe faHHW B
KOHTeKCTa Ha Cb3faBaHuTe mogenu 3a 3D aHumaLus.

4. [la ce cb3gagart npefnocTaBkM 3a aBToOMaTM3npaHe Ha NpoLeca Ha ycBOosBaHe Ha
faHHuTe npu 3D aHUMUpaHe.

CuunTtam, ye nocTaBeHaTa Len U OpMynMpaHuTe 3afayn, oTpasfaBarT akTyanHOCTTa U
3HAYMMOCTTa Ha NpeAcTaBeHUs gucepTaLMOHEH TPYA, KOMNTO CbAbpXKa NMOME3HU pe3ynTaTwu,
CBbp3aHM ¢ mMofenupaHe Ha TMTI npey opraHn Ha cnegcTBMETO C HecneuuanusnpaHu B

obnactTta NHXEHEPHW MO3HaHUA.



B npeactaBeHMs CNMCbK € Ny6AMKaLUmM NO AUCEPTaLMOHHUSA TPYL Ca BKAOYEHU TpU
ny6nmkayum, Kouto ca npueTu 3a nedyaT. KauyecTBata Ha npeAcTaBeHWTe TPyfoBe ca
AOKa3aHW, KaTo ca MNy6/MKyBaHW B Hay4YyHW W3[aHUS U ca BKAOYEHW B COOPHMUM Ha
cneumanmanpaHn HayyHn KOH(epeHLmnn.

He ca npeAcTaBeHMW JaHHW 3a UUTUPaHUS.

Mpuemam ¢GopMynupaHWTe OT [OKTOpaHTa MPUHOCM, KaTo Te WMaT HayuHo-

MPUMOXEH U MPUNOXEH XapakTep. Taka AeUHUPAHUTE MPUHOCK MoOraT [a ce onpeaensT
KaTo o6oraTsiBaHe Ha CblieCTBYBalllaTa Hay4YHa 06/1acT C HOBM 3HaHMS.

ABTopedepaTtbT € ¢ 06eM OT 32 cTpaHuuW. Tol BSIPHO OTpassiBa CbLULHOCTTA U

CbAbPXKAHMETO Ha AWcepTauMOHHWA  Tpyd, npeameTa, o06ekTa U 3a4aunTe  Ha

ANCEPTALMOHHOTO M3CNeABaHE U HAYMHUTE Ha TAXHATA peannsaLus.

KpUTUUHK 6enexXxKm 1 NpenopbKu:

1 CbAbpXXaHUETO Ha AucepTalMOHHUA TPY[L He CbOTBETCTBA HA M3UCKBAHUATA Ha
yn. 27 (2) ot MM3. AncepTayMoHHUAT TPy TpabBa fa 3anoysa C YBOA U a 3aBbpLuBa
c bubnuorpacgua.

2. B nonyyeHuTe JOKYMEHTW KaTo YjeH Ha HayyHOTO XXYypu fMNceaT gokKasaTencrsea
3a obpasoBaTefnHaTa KOMMOHEHTA Ha CTeneHTa ,,AOKTOP”, KaTo MNPOTOKONM OT WU3NUTH,
NHOMBUAYANEH NNaH U T.H.

3. B npeactaBeHus cnUCbK Ha nyb6nuMKauummTe CBbP3aHW C AUCEPTALUOHHUA TPYA,
He ca cnaseHun M3NCKBaHUATA 3a NbJieH 6ubnuorpagckn 3anumc.

4. [LOKTOpaHTbLT fa Hacouu ycunmaTa CM KbM NOBULLAaBaHe Ha Ny6amMKalLMoHHaTa cu

aKTUBHOCT B PEHOMMPAHN MeXAYHapOAHW N3aaHus.

3aKJ/1loYeHune

Bbnpekn OTNpaBeHUTe KPUTUYHW BGENeXKU, MNpUemMam, Ye ca M3MNbJHEHM

N3NCKBaHMATaA Ha 3akKoHa 3a pa3BuUTMe Ha akKafgemMmyHua cbcTaB B Penybnunka
Bbvnarapna (3PACPB) u lpaBunHuka 3a npunaraHeto My. Cref 3ano3HaBaHe C
npeAcTaBeHUA AucepTauMoHeH Tpyh W nyb6nvkauMuTe KbM Hero, aHaauM3 Ha TaxHaTa
3HAYMMOCT N CbAbpXKalM Cce B TAX MNPUHOCKU, [aBaM CBOATA MOJNIOXKWUTE/IHA OUEHKa W

NnpenopbyBam Ha NOYMTAeMOTO HayuyHOTO XYypWu Aa NpuUchAM o6pasoBaTesHaTa U HayuHa



cTeneH ,AOKTOp» ,a Muxaun CseTocnaBoB MwuieB, N0 [OKTOpcka nporpama
»~ABTOMAaTU3aLNA HA WHXEHEPHUS TPyA W CUCTEMM 3a aBTOMATM3UPAHO MPOEKTUpaHe»

npogecuoHanHo HanpasneHne 5.1. ,,MalWMHHO WHXeHepCcTBO”, HayyHa obnact 5’
» T EXHNYECKM HayKKn”.

07.07.2021 .
p. Cothusa

Mognuc:

/npo. 4. H. J1. Aykoscka/
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OPINION

by Prof. Lyubka Doukovska, PhD, DSc
from the Institute of Information and Communication Technologies,
at the Bulgarian Academy of Sciences,
on the Thesis for awarding educational and scientific degree PhD,
under the Scientific Field 5. “Technical sciences”,
the Professional Area 5.1. “Mechanical engineering”
the Scientific Specialty “Automation of engineering work and systems for automated

design”

Author of the PhD Thesis: Mikhail Svetoslavov Milev

PhD Thesis Title: “Visualization of the road accidents at expert

engineering analysis™

In accordance with Order No. 5.1-31 from 25.05.2021 of the Rector of the
Technical University - Sofia, | have been appointed as a member of the Scientific Jury
regarding the PhD thesis of Mikhail Svetoslavov Milev for awarding the educational and
scientific degree “Doctor of Philosophy” (PhD). His scientific advisors are Prof. Stanimir
Karapetkov and Assoc. Prof. Petyo Kelevedzhiev.

In order to form the final evaluation of the dissertation, the requirements of the
Development of Academic Staff Act in the Republic of Bulgaria are implemented the
specific requirements in the Act’s Institutional Regulation shall be taken into

consideration, where the respective norms are:



1 Pursuant to Art. 6 (3) of the Development ofAcademic StaffAct in the Republic
of Bulgaria, dissertation work should contain scientific or scientific-applied results,
which represent an original contribution in science. Dissertation work must indicate that
the candidate has in-depth theoretical knowledge of the relevant specialty and ability for
independent research.

2. According to Art. 27 (2) of the specific requirements in the Act’s Institutional
Regulation, PhD thesis should be presented in a form and volume corresponding to the
specific requirements of the primary unit. Dissertation work should contain: a cover page;
content; introduction; exhibition; conclusion - a summary of the results obtained with a
declaration of originality; bibliography.

The PhD thesis is consisting of 125 pages of Bulgarian language. Structured in
introduction, topicality of the problem, five chapters, contributions to the dissertation, a
list of publications on the dissertation, literature consisting of 68 sources and a list of
abbreviations used.

The relationship between the chapters is ensured by the logic of the exhibition and
allows for a thorough understanding of the scientific research.

The aim of the PhD Thesis is to develop a purposefully adapted environment for
3D animation, describing the results of mechanical and mathematic modeling of
accidents in front of investigation bodies with non-specialized engineering knowledge.

To achieve the goal, theA f.bllowing tasks are defined:

1 To analyze the mathematical apparatus for describing the movements in road
accidents, in order to systematize the data received from it.

2. To develop an adaptive model for 3D animation, presenting the processes of
occurrence and course of accidents, as a consequence of the factual information collected
in parallel and information obtained as a result of the implemented expert activities.

3. To propose means and ways for assimilation of the investigative data in the
context of the created models for 3D animation.

4. To create prerequisites for automating the process of data acquisition in 3D

animation.



| believe that the set goal and the formulated tasks reflect the relevance and
significance of the presented dissertation, which contains useful results related to the
modeling of road accidents before the investigation authorities with non-specialized in
the field of engineering knowledge.

The presented list of publications on the dissertation includes three publications
that have been accepted for publication. The qualities of the presented papers have been
proven by being published in scientific journals and included in proceedings of
specialized scientific conferences.

No data citations are provided.

| accept the contributions made by the PhD student as they have scientifically
applied character. Such defined contributions can be defined as enriching the existing
scientific field with new knowledge.

The PhD Thesis abstract is consisting of 32 pages. It reflects the essence and
content of the dissertation, including the purpose, subject, object and tasks of dissertation
research and the ways of their realization.

In order to form the final evaluation of the dissertation, the requirements of the
Development of Academic StaffAct in the Republic ofBulgaria and its Implementation
Rules are to be taken into account, according to which | have the following remarks and
recommendations:

1 The content of the dissertation does not correspond to the requirements of Art.
27 (2) of the specific requirements in the Act’s Institutional Regulation. Dissertation
work should begin with an introduction and end with a bibliography.

2. In the documents received as a member of the Scientific Jury, there is no
evidence of the educational component of the PhD degree, such as examination reports,
individual plans, etc.

3. Bibliography sources are not listed with a full bibliographic record.

4. The PhD student should direct his efforts to increase his contributions to

reputable international publications.



In conclusion, | accept that the requirements of the Development of Academic
Staff Actin the Republic of Bulgaria and the specific requirements in the Act’s
Institutional Regulation are fulfilled. After my introduction to the dissertation thesis and
its publications, an analysis of their significance and the contributions they make, I give
my positive assessment and | recommend to the Honorable Jury to award the educational
and scientific degree PhD to Mikhail Svetoslavov Milev in the Scientific Field 5.
“Technical sciences”, the Professional Area 5.1. “Mechanical engineering” and the
Scientific Specialty “Automation of engineering work and systems for automated

design”.

07.07.2021
Sofia
/Prof. Lyubka Doukovska, PhD, DSc/



