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OObua xapaKTepucTnKa Ha gucepTaunoHHNA Tpya

Ovceptaumnsata e B ob6em oT 125 cTpaHuMUM K ce cbCTOM OT BbBefdeHue, 5 rnaeu, MpuHocK Ha
AncepTaumMoHHMA TpyL W Jlutepatypa. LimtupaHu ca 68 nutepaTypHM M3TOYHMKA, OT KOUTO 29 Ha
Kupunuua, 31 Ha natTuHULAa U 8 UHTEPHET M3TOYHMKA. CIUCHKBLT Ha Ny6ankauumuTe No gucepraymsaTa
CbhAbpXKa TpyU nybnmkauum, OT KOUTO ABe CaMOCTOATeNHU. dopmynmnpaHu ca 3 Hay4YHO-MPUNOXKHN U
NMPUNOXXHN NMPUHOCU Ha ANCepTaLNOHHUA TPYL.

ABTOpedepatsT € B 06eM 0T 32 cTpaHWUM M 0TpassBa MO CbLWECTBO MOCTaBeHUTE LEew,
Mofly4eHnTe PesynTat U OCHOBHUTE HAYUYHO-MPUMNOXHU W MPUNOXHU MPUHOCKM B AUCepTaLMOHHUA
TPyA.

[uncepTaunoHHMAT TpyL e o6CblleH Ha 3acefaHue Ha KaTefpeH CbBET Ha Kartejpa ,,MexaHuka,
MallMHOCTPOEHEe U TONNOoTeXHWKa“ npu WHXeHepHO-Nefarornyeckn @akyntetr - C/uBeH Ha
TexHu4veckn yHusepcuTeT-Coms, cbetosno ce Ha 02.03.2021 r.

AKTyanHoOCT Ha paspaboTBaHUa B jucepTaumsaTa npobaeM B HAy4YHO M HAYUYHO-NMPUIOXKHO
OTHOLLEHNe.

TemaTukaTa Ha gMcepTaLlMOHHUA TPYL Ce OTHAcCA A0 aKTyasHaTa M nepcrnekTuBHa 06/1acT Ha
WHXEHEPHMA eKcnepTeH aHanu3 Ha [TM, cToAW, B OCHOBaTa Ha MW3roTBAHETO Ha CbAebHa
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aBTOTEXHMYeCKa ekcrnepTmn3a. Llenta Ha To3u pof eKcnepTu3a e U3scHABaHe Ha BCUYKM 06CTOATENCTBA
Ha Bb3HWKBAHe, MeXaHWU3bM Ha npoTumyaHe W nocneguum ot TTIM. B Hawarta n mexpyHapogHa
npakTMKa ca N3BeCTHM MHOXECTBO MeToAu, 6asumpally ce Hail-Beye Ha Knacumueckarta Teopus Ha ygapa,
KakTo ¥ creyuannanpaHu copTyepHn NpPoAYyKTW 3a nosyvyaBaHe Ha eKCMepTHO pelleHune. PesynTaTtuTte,
MoNyyYeHn OT MpunaraHeTo Ha pa3NnUyHKM MeToAn 06aye ce HyXAasT OT AONbAHWUTENEH aHanu3 u
eflHO3HayHa OLEeHKa 3a AOCTOBEPHOCT, KakTo W OT pa3paboTBaHe Ha [AOMbAHMTENHM CpefAcTBa 3a
rpamyHa Bu3yanuMsaumss M UHTepNpeTMpaHe Ha peweHusTa. 3aknyeHudaTa Ha CcbaebHaTa
aBTOTEXHMYeCKa eKCNepTm3a U n3rpageHnTe Ha Ta3n 6asa NpaBHU pelleHns U3NCKBAT M3M0/3BaHETO Ha
TOYHM W [JOCTOBEpPHWM pe3yntatn. Bcmuko ToBa 6e3CNOPHO OMpedens akTyalHUA XapakTep Ha
npoBefeHNTe U3CNeBaHNA, KaKTO U NOJIe3HOCTTA Ha MOJIyYeHUTE B AUCepTaumMaTa HayyHO MPUNOXHU
pesynTatn u NpakTUyeckn peLleHns.

CTerneH Ha no3HaBaHe Ha CbCTOSHMETO Ha npob6nema M TBOpYecKa MHTeprpeTaumsa Ha
NnNTepaTypHMNA maTtepuan

B gncepTauMoHHMA TPYA € HanpaBeH nuTepaTypeH 0630p v 3a4bnb04veH aHann3 Ha pasinvyHuTe
NHhopmaumMoHHn Mogenn Ha TTM, Ha wmaTemaTuyeckus anapat, BK/AKOYBaAlW, HENUHEWHN
AndepeHUmanHn ypaBHEHW 3a OMUCaHWME Ha NpPOLLECMTEe, KaKTO M Ha MeToAMTe 3a MoflyvyaBaHe Ha
eKCrnepTHO peweHne. CneumnanHo BHUMaHWe e OTAe/IeHO Ha cpefcTBaTa 3a KomnTbpHa 3D aHMMaLus,
no3BofisBalla Ch3faBaHe Ha ABMXELLM ce M300pakeHMsa B LUMppoBa TpumusMepHa cpega. OuepTaHu ca
npobnemnTe, CBbpP3aHU C MpeacTaBsAHe Ha WHDopmauusaTa npej oOpraHu Ha CNeaAcTBUETO ¢
HeobXxoAuMMOCTTa OT paspaboTBaHe Ha AOMBAHUTENHU CPeAcTBa, MO3BOAsSBaWM  rpagmyHo
WHTepnpeTUpaHe Ha peweHuaTa. [peAcTaBeHUAT MaTepuan rnokasBa 3afbf604eHO MO3HaBaHe Ha
matepusita M akTyanHuTe npobnemu B 06n1acTTa, KakTo M MOTEHUMANHUTE Bb3MOXXHOCTM 3a TAXHOTO
pewaBaHe. Ha Ta3n OCHOBa apryMeHTMpaHO ca (PopMynupaHu LenTa u 3afadvnte Ha gucepTauuOHHUSA
TpyA.

CboTBeTCTBME Ha Wu3bpaHaTa MeTOoAMKa Ha u3cneABaHe W MocTaBeHaTa LuUen ¢
MOCTUIrHaATUTE pesynTaTu

MeToamnkaTa Ha MpoBeXAaHWTe M3CNefBaHUA BK/IHOYBA MexaHOMaTeMaTM4YHO MOJenupaHe Ha
[ABWXEHMEeTO Ha aBToMO6MN npu 3aryba Ha YCTOWYMBOCT M Bb3HMKBAWOTO Bcneacteme MTM, 3D
mogenunpaHe, 3D aHuMMpaHe, NporpammpaHe U KOMMNIOTbLPHU cumynayun. N3bpaHata MeTOANKA, KaKTo
N WN3MN0M3BAHETO Ha WHOBAaTMBHW MOAXOAW W WU3UYMCANTENHU MPOLeAypun 3a aHasn3 U eKcrneptmsa Ha
MTM cboTBeTCTBAT M3LUAN0 Ha MOcCTaBeHaTa o06Wa Uen M KOHKPETHM 3ajaynm Ha AguceprayusTa.
MonyyeHnTe pe3yntaTu NokasBaT, Ye AOKTOPaHTHLT YCMELWHO e U3nons3gan n3bpaHns n3cnefoBaTesiCku

anapart 3a nosiy4aBaHETO Ha HOBW PE3YyNTaTh C HAYYHO-TMPUOXEH U NMPaKTUYeCKN NPUHOC.



Hay4yHOo-NpuNoXXHN N NPUAOXKHU NPUHOCU Ha AUCEPTALWUOHHUA TPYA

Mprvemam ¥© oOUeHABaM MOJIOXMUTENHO MNPUHOCKTE, (QOPMyuUpaHn B AucepraumaTa u
aBTopeepata. B 0606uweH BMA Te morat Aga 6b4aT U3bpoeHN KaKTo crneaBa.

Hay4yHO-NpuioXeH NpUHOC:

Pa3paboTeH e NMoAXO0A 3a M3C/efBaHe Ha paspenMocTTa U BM3yasM3upaHe Ha pelleHusTa Ha

MexaHOMaTeMaTUyeH MOfEen Ha [BWXEeHWe Ha aBTOMOOUA Mpu 3ary6a Ha YCTOMYMBOCT upe3s

aHumupaHe Ha MNTI1 3a UennTe Ha aBTOTEXHMYECKATa eKCNepTun3a.

[MPUNOXHN NPUHOCK:

Cb3gafieH e cumynauuoHeH 3D Mofen Ha aBTOMoOW/, yyacTBal, B aHMMauMATa, KOWTO

no3B0/ABa NpeopasMepsiBaHe Ha aBTOMOOWIA 1 ynpaB/ieHWe Ha HErOBUTE [BUKEHUS.

OnpegeneHn ca napameTpuyHWTE BXOAO0BE Ha Mofena, KOMTO ca M3rpajeHu cbobpasHo

06006LleHNTe KOOpAMHATA Ha aBTOMO6MNA, NONYYEHU OT MexaHOMaTeMaTUYHUA MOZeN.

Pa3paboTeHa € TexHWKa 3a YNpaBfieHWeTO Ha aBTOMOOWMAa B 3aBUCUMOCT OT [aHHUTE,

nojasalin ce Ha mapameTpuyHuUTe BXogose Ha 3D mogena.

Pa3paboTeHn ca cOTyepHW CcpefcTBa 3a pasno3HaBaHe, 4yeTeHe U TpaHcep Ha faHHW OT

mMexaHomaTremaTnyHua mMofesn KbM napameTpuyHuTe BXOLOBe Ha Mogena 3a 3D aHumaums.

MpeueHka Ha Ny6nnKaunuTe Mo gucepTayMoHHUA TPy,

LoKTopaHTbT e npeAcTaBui Tpu nybnuvkauuMm no AucepTauuMoHHMA Tpyfh, OT KOUTO [Be ca
CaMOCTOATE/IHN W eflHA € B CbaBTOPCTBO C HEroBUTE HayyHW pbKoBOAMTenu. EQHa oT ny6nukaunute e
B u3faHne Ha Cblo3a Ha yyeHuTe - CnvMBeH W ABe OT nybnumkauuuTe ca B TPYAOBE Ha HayuHU
KOH(MepeHunn ¢ MexgyHapoaHo yyactue B TY-BapHa. MpegctaBeHnTe No gucepraymnara nyonmkaumnm
0Tpa3sfBaT CbLECTBEHUTE YacTU U OCHOBHUTe pesynTaTM OT MpPOBefeHUTe wu3cnefsaHuda. He ca
npefcTaBeHW faHHU 3a 3abend3aHn LUTUpaHus.

MHeHue, NPenopbKU 1N 3a6enexKn

[uceptaumnata e paspaboTeHa 3aAb/60YEHO M NpPELM3HO W MpefcTaBNABa 3aBbpLUeH Hay4HO-
N3cnefoBaTencku Tpya. ABTOPDBT € OCbLLECTBUA CUCTEMATUYHO U3CNEeABaHE HA NOCTaBeEHMA NpPo6eM u
e MPefnoXua OPUTUHANHU HAYUYHO-NPUIOXHW pe3ynTatu M MHOBATUBHW MPaKTUYECKU pelleHus B
ob6nacTtTa Ha eKCNepTHUA MHXeHepeH aHanu3 Ha MTI. MNonyyeHnTe pesynTatM OTroBapaT U3Usano Ha

noctaBeHata uUen W 3agayn M AONPUHACAT 3a NoBuWaBaHE Ha TOYHOCTTa W AOCTOBEPHOCTTAa Ha

eKcnepTHMa aHanui Ha MTI. MpuHoCUTe Ha AMcepTauMOHHUA TPya MoraT ga 6bhaT OTHECEHU KbM



pa3paboTBaHeTO Ha HOBM M N0oA06GPABAHETO Ha CbULECTBYBalLM MeETOAM W MNOAXOAW, KAaKTO W

NpUNaraHeTo Ha NOJMe3HU NPAKTUYECKU peLleHuns.
Hamam KpUTUYHMW GefleXXKy No ChLLecTBO KbM guceprauusta u npeacraBeHuTe pesyntatu. OT
peflakLMOHEH U TEXHUYECKMN XapaKTep MMaM crefHUTe 3abenexku.
MpeAcTaBeHUAT MU €K3eMNAApP Ha AUCEPTALUOHHUA TPyA He e OPOPMEH CTPUKTHO CbINIacHO
n3nckBaHmsaTa Ha un. 27 an.(2) Ha [MpaBunHWKa 3a MnpuiaraHe Ha 3akoHa 3a pasBUTMETO Ha

aKageMn4Hna CbCTaB B Peny6nV|Ka bvnrapua. B 3arnaBHata cTpaHuMua He ca NMOCOYEHM MMeHaTa Ha

HayYHWTe PbHKOBOAWTENM, CbAbPXAHMETO Ha AWcepTauMsTa € MOCTaBEeHO B Kpas Ha TEKCTa,

6nbnnorpaCKOTO ONMcaHMe Ha HAKOW OT NNTepaTypHUTE U3TOYHULKM e HenbaHO. Jluncea nognucaHa
M npunoxeHa Jeknapauna 3a opuruHanHocT. Te3n 3abefieXXKn He ca Mo CbLecTBOTO Ha paboTtata u He
HamansBaT CTOMHOCTTa Ha MPUHOCUTE B AUCEPTALUOHHNA TPYA,.

MpenopbkaTa MW KbM [OKTOpPaHTa € 3a MPOAb/hKaBaHe Ha M3cnefoBaTefickaTa AeiHOCT u
ny6anMKyBaHe Ha pe3yntaTuTe B MPECTKHU MeXAYHapOo4HU n3LaHus.

SAKJTIOYEHUWE

OueHsBaM MOJIOXMTENHO M3BbplUeHaTa paboTa WM MONMyYEHUTe B AuUcepTaumaTa pesyntatw.
OuncepTauMOHHUAT TPy OTroBaps Ha BCUYKU M3nckBaHuA Ha 3PACPB, Ha lNMpaBunHWKa 3a HEroBoTO
NPUIOXeHNe, KaKTO U Ha cneuntuyHnTe YyCnoBms 3a NpuaobuBaHe Ha HayydHu cTeneHn B TY-Cogus.

Y6eneHo npegnaram Ha yBaaeMoTo HayyHO XXypu ga fafe Ha mar. uMHX. Mwuxamn CBeTocnaBoB

Mwunes ob6pasoBaTefnHaTa W HaydHa cTeneH ,AOKTop“ B o06nact Ha Bucwe obpasoaHue: 5.

“TexHUYeckn Haykun“, npoecuoHanHo HanpasneHue: 5.1. ,,MalWlMHHO NHXEHEPCTBO".

Codus, CbcTaBun:

28.07.2021 r. npod. 4-p B. MoHos/
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Author of the dissertation: mag. Eng. Mikhail Svetoslavov Milev

Dissertation topic: "Visualization of accidents in expert engineering analysis"

Field of higher education: 5. "Technical sciences"

Professional field: 5.1. "Mechanical Engineering"
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Assoc. Prof. DSc. Petyo Savov Kelevdzhiev

General characteristics of the dissertation

The dissertation has a volume of 125 pages and consists of Introduction, 5 Chapters,
Contributions of the dissertation and Literature. Literature sources cited in the dissertation are 68 of
which 29 in Cyrillic, 31 in Latin and 8 in Internet sources. The list of publications on the dissertation
contains three publications, two of which are single-authored. Three scientific-applied and applied
contributions of the dissertation are formulated.

The abstract has a volume of 32 pages and essentially reflects the goals, results obtained and the
main scientific and applied contributions in the dissertation.

The dissertation was discussed at a meeting of the Department of Mechanics, Mechanical
Engineering and Thermal Engineering at the Faculty of Engineering and Pedagogy - Sliven of the
Technical University - Sofia, held on March 2, 2021.

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

The topic of the dissertation refers to the current and perspective field of engineering expert
analysis of road accidents, which is the basis for the preparation of judicial auto technical expertise.
The purpose of this type of expertise is to clarify all the circumstances of occurrence, mechanism and
consequences of accidents. In our and international practice, many methods are known, based mainly
on the classical theory of impact, as well as specialized software products for obtaining an expert

solution. However, the results obtained from the application of different methods need further analysis



and unambiguous assessment of reliability, as well as the development of additional tools for graphical
visualization and interpretation of solutions. The conclusions of the judicial auto technical expertise
and the legal decisions built on this basis require the use of accurate and reliable results. All this
undoubtedly determines the relevant nature of the research, as well as the usefulness of the
scientifically applied results and practical solutions obtained in the dissertation.

Degree of knowledge of the state of the problem and creative interpretation of the
literature material.

The dissertation contains a literature review and an in-depth analysis of the various information
models of accidents, the mathematical apparatus, including nonlinear differential equations to describe
the processes, as well as the methods for obtaining an expert decision. Special attention is paid to the
means of computer 3D animation, allowing the creation of moving images in a digital three-
dimensional environment. The problems related to the presentation of the information to the
investigation bodies and the need to develop additional tools allowing graphical interpretation of the
decisions are outlined. The presented material shows in-depth knowledge of the subject and current
problems in the field, as well as potential opportunities for their solution. On this basis, the purpose and
tasks of the dissertation are formulated.

Correspondence of the chosen research methodology and the set goal with the achieved
results.

The methodology of the conducted research includes mechanomathematical modeling of the car
movement in case of loss of stability and the resulting accident, 3D modeling, 3D animation,
programming and computer simulations. The chosen methodology, as well as the use of innovative
approaches and computational procedhrés for analysis and expertise of accidents fully correspond to
the set general goal and specific tasks of the dissertation. The obtained results show that the doctoral
student has successfully used the selected research apparatus to obtain new results with scientific-
applied and practical contribution.

Scientific-applied and applied contributions of the dissertation work

I accept and appreciate the contributions formulated in the dissertation and the abstract. In
summary, they can be listed as follows.

Scientific and applied contribution:

- An approach has been developed for studying the solvability and visualization of the solutions

of a mechano-mathematical model of car movement in case of loss of stability by animating an

accident for the purposes of the auto-technical expertise.

Applied contributions:



- A simulation 3D model of a car participating in the animation has been created, which allows

resizing the car and controlling its movements.

- The parametric inputs of the model are determined, which are built according to the

generalized coordinates of the car, obtained from the mechano-mathematical model.

- A vehicle control technique has been developed depending on the data supplied to the

parametric inputs of the 3D model.

- Software tools for recognition, reading and data transfer from the mechano-mathematical

model to the parametric inputs of the model for 3D animation have been developed.

Evaluation of dissertation publications

The doctoral student has presented three publications on the dissertation, two of which are
single-authored and one is co-authored with his supervisors. One of the publications is published by the
Union of Scientists - Sliven and two of the publications are in proceedings of scientific conferences
with international participation at TU-Varna. The publications presented in the dissertation correctly
reflect the essential parts and the main results of the conducted research. No data on observed citations
are presented.

Opinion, recommendations and remarks

The dissertation is developed thoroughly and precisely and represents a completed research
work. The author has carried out a systematic study of the problem and has proposed original scientific
and applied results and innovative practical solutions in the field of expert engineering analysis of
accidents. The obtained results fully meet the set goal and tasks and contribute to increasing the
accuracy and reliability of the expert analysis of accidents. The contributions of the dissertation can be
related to the development of new and improvement of existing methods and approaches, as well as the
application of useful practical solutions.

I have no critical remarks on the substance of the dissertation and the results presented. Of an
editorial and technical nature, I have the following remarks.

The copy of the dissertation presented to me is not strictly edited according to the requirements
of art. 27 para (2) of the Regulations for application of the Law for the development of the academic
staff in the Republic of Bulgaria. The title page does not indicate the names of the supervisors, the
content of the dissertation is placed at the end of the text, the bibliographic description of some of the
literature sources is incomplete. There is no signed and attached Declaration of Originality. These
remarks are not on the merits of the work and do not reduce the value of the contributions to the

dissertation.



My recommendation to the doctoral student is to continue the research activity and publish the

results in prestigious international publications.
CONCLUSION

| positively evaluate the work done and the results obtained in the dissertation. The dissertation
work meets all the requirements of Law for the development of the academic staff in the Republic of
Bulgaria , the Regulations for its application, as well as the specific conditions for obtaining scientific
degrees at TU-Sofia. | strongly suggest to the esteemed Scientific Jury to give to the mag. Eng. Mihalil
Svetoslavov Milev educational and scientific degree "Doctor" in the field of higher education: 5.

"Technical Sciences", professional field: 5.1. "Mechanical Engineering".

Sofia, Compiled by:
July 28, 2021 / Prof. Dr. V. Monov /



