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BbpXy ANCepPTaUMOHEH TPy 3a npuaobmeaHe Ha obpasoBaTesiHa U HayyHa cTerneH
~BOKTOP"

ABTOp Ha AncepTauMoHHUA TpyA: mar. nHx. Muxaunn Ceetocnasos Munes.
Tema: ,,BUSYANTNSAUNA HA MTMN NP EKCMNEPTEH MHXXEHEPEH AHAJTN3*
HayuHa obniact: 5. TexHnyeckn Hayku, HanpaBneHue: 5.1. MalWMHHO MHXEHEPCTBO.

Hay4dHa cneymanHocT: ,ABTOMaTM3aLMA Ha UHXEHEPHUA TPy U CUCTEMU 3a
aBTOMaTU3NpaHo NpoekTupaHe®.

HayuHn pbkoBogutenu: npod. AtH CtaHumup Kapanetkos - TY-Codgms (CnuseH)

pou. a.m.H. MNMeTtbo CaBoB Keneesepxues

UneH Ha Hay4HOTO Xxypu: npod. A-p Aumntbp KapactosHos, KT - BAH

O6Lula xapakTepucTUKa Ha gucepTaunsTa

[OvcepTaunoHHna Tpyg e npeacrtaBeH B 06em oT 125 cTpaHuym, CbCTosLl, ce OT
BbBeJeHue, akTyasIHOCT Ha npobnema, net rnasu, NPUHOCU Ha AUcepTaunoHHUA Tpya,
CMUCBbK Ha nybnukaummute no AuceptauuaTta. LutupaHu ca 68 nutepaTtypHu
N3TOYHMKA, OT KOUTO 29 Ha kupwuivuya, 31 Ha natuHuua U 8 MHTEPHET U3TOYHMUWN.
duceptaumoHHa Tpy4 € npeacTaBeH ¢ 3 nybnukauum, OT KOUTO 2 CaMOCTOATESTHMW.
OcBeH TOBa B AncepTaunoHHUA Tpya uma durypu, Tabnuum, MateMatniyeckun nspaswu,
pasnpefesieHn B r1aBUTe KakTo cnejsa:

FnaBu ourypn Tabnmum MaTtemaTuyecku U3pasm

Ne no pep .
Bpoit  Bpoii Bpoit Bpoii
1 I 18 1 120 (HomepupaHn 16)
2 I 3 : ,
3 1l
4 v 48 : 1
5 \Y 5 - 5

1. AKTyaslIHOCT Ha pa3paboTBaHus B AMCepTaLMOHHUA Tpya nNpobnem B
Hay4HO M HaYy4YHO-MPUIOXKHO OTHOLLEHUE.

Temarta Ha guceprauuaTa ce oTHacsa [0 akTyasiHa W nepcrnekTuBHa o61acT Ha
CbBpPEMEHHUTE peLleHus 3a aHa/In3 Ha MbTHO-TPaHCNopTHU npouswecTtsusa (MTM). B
MHOro cnyyan pesyntartute OT ekcrneptusata Ha egHo [TM ca OT CbLECTBEHO
3HayeHue, Karto Morat efHO3HayHO [a OTroBOPAT Ha BbLMNPOCUTE 3a MPUUMHUTE,
BMHATa, XepTBMUTE U T.H. Tbi Kato MbTHUTE NPEBO3HU CpeAcTBa Ca WHXEHEepPHO-
TEXHNYECKN MPOAYKTU, VHXEHEPHUAT ekcnepTeH aHanu3 Ha [Tl e B ocHoBaTa Ha
3aK/yYeHnsaTa Ha cbebHa aBTOTEXHUYecKa ekcrneptusa. M3rpageHute Ha 1asu 6asa
npasHW peLleHnsa N3nCKBaT TOYHU N JOCTOBEPHU pesynTaTu.



Mo Ta3n Tema ce paboTu MHOrO He camMO B MHAYCTPMAasiHO pasBUTUTE CTPaHW,
HO 1 B Uenusa cBAT. HaTtpynaHuTe 3HaHWA 4pe3 Teopus U MpakTUku B obnactra Ha
nutepatypa, MeToAW, npeuefeHTM U T.H. nogyepraBaT akTyajsiHocTTa W
nepcrnekTMBHOCTTA Ha paboTaTta no npo6siema. NMpencraBeHUAT AUcepTaLnoHeH Tpya
CbAbpXa n3nos3BaemMun pesyntaru 3a rpauyHo nHTepnpeTMpaHe Ha akTosnornyHa
NHpopmaLma Ypes TpaHchopMMpaHe Ha AaHHUTE OT eKCNEePTHUSA UHXEHEePEH aHau3
Ha MNTl BbB BMA Ha BU3yasnHa 3D cpefa, Kakto v non3BaHn Metoau v U34YUCIUTETHUTE
eTtanu B MHXeHepHUs ekcnepTeH aHanns Ha MMTT1.

2. CTeneH Ha No3HaBaHe Ha CbCTOSIHMETO Ha Npobsiema u nNuTepartypara.

HanpaBeH e paswupeH peTaisieH nutepatypeH 0630p Ha pasrnexgaHute
NPakTUKN y HacC 1 No cBeTa, CbllecTByBalliy, HOBU U MHOBATUBHU METOAMN, TEXHUKA U
TeXHo/I0rMM 3a u3cnegsaHe M aHanni Ha [MTT1. [NMpeacTaBeHUAT maTepuan nokassa
3a4bN1604YeHO no3HaBaHe Ha pa3paboTBaHaTa Tema, KakBu ca akTyasiHuTe npobiemu
B pasrnexgaHara o06nacT, KakTo W MNOTEHUMasHUTE Bb3MOXHOCTM 3a TAXHOTO
pewaBaHe. Ha Ta3um OCHOBa aprymeHTMpaHo ca (QopMy/siMpaHu LuUes U 3ajayvv Ha
ancepTtaunoHHNA Tpya.

3. CboTBeTCTBME Ha Uen 1 3ajadn c NocTurHatute pesynraru.

HanpaBeHnte u peanu3umpaHu OT AOKTOpaHTa 0630p, aHann3 v U3BOAM Ha
TeopeTnyHuTe u3cnefBaHus, CblUeCcTBYBallM METOAW M cpefcTBa 3a WHXeHepeH
eKcnepTeH aHanns, AasaT Bb3MOXHOCT 3a pa3paboTsaHe v npunaraHe Ha noaxoau 3a
nonobpsiBaHe Ha TOYHOCTTa WM AOCTOBEPHOCTTA Ha pes3ynrartute, 3a pellaBaHeToO Ha
noctaBeHUTe LUen W 3ajayn Ha [AuceptaumoHHUA Tpya. Ypes npunaraHe Ha
NHOBATMBHM MOAXOAM W W3UYUCAUTESNTHW Mpouenypyu ce peannsupart CbBpeMeHHU
pelweHna 3a aHan3 n ekcrieptusa Ha MTI1, no3BongBallm Bu3yannsauma Ha BXOQHUTE
OAaHHW 1 npunaraHeTo Ha pas/iInyHN MEeTOAM 3a aHasIn3 U OueHKa BbPXY TAX.

Ot pobpe opmynupaHu, 060CHOBaHWM U MOTMBMPaHM LUeN W 3ajauu,
OOKTOPaHTHLT € AONPMHECH/T 3a peann3npaHeTo Ha AUCEPTALNOHHUSA TPYA U peasiHuTe
npuHocu. lonyyeHUTe pesynTaTu MnokasBaT, Ye [AOKTOPaHTbT YCMELHO e u3bpan
n3cnefoBaTesiCkMs anapar 3a noslyyaBaHeTo Ha HOBM pe3y/iTaTu C HayYHO-MPUAOXKHN
N NPUMIOXHN MPUHOCH.

dopmynupaHn ca Luen 1 3aJaun Ha AucepTauMoHHUS TPY/A KakTo crefBa:

Llen Ha agucepTaunoHHNA TPYyA;

Pa3spaboTtBaHe Ha LUeneBo agantupaHa cpefa 3a 3D aHumauus, onucealla
pe3ynratute OT MexaHO-MaTeMaTMyHOTO MogenupaHe Ha [Tl npen opraHuM Ha
CNnenCcTBMETO C Hecneumanm3vpaHn B 06s1acTTa MHXEHEPHN NO3HaHUA.

3ajaun Ha gucepTaunoHHUA TPyL

1. Ja ce aHanu3mMpa martemMaTuyeckmAT anapar 3a OnucBaHe Ha ABWXeHuATa
npu MTI ¢ yen cuctematusnpaHe Ha nosydyaBaHUTe OT HEro AaHHW.

2. [a ce paspabotn apantuseH Mmogen 3a 3D aHuMupaHe, npeacTassLy
npolecute Ha BbBL3HUKBaHe W npotuvaHe T[ITI1, kato cneacTeuMe OT napanesiHo



cbbpaHaTa (pakTonormyHa vHopmaumsa n nHpopmalms nonyvyeHa B cnencrTeve Ha
peanusnpaHuTe ekcnepTHN AeNHOCTH.

3. [la ce npepnoxat cpeAcTBa Y HAUMHY 3a YCBOsIBaHE Ha C/ieCTBEHUTE JaHHU
B KOHTEKCTa Ha cb3fgaBaHute mogenu 3a 3D aHMMauus.

4. [a ce cb3gagar npegnoctaBkM 3a aBTOMaTu3npaHe Ha npoueca Ha
yCBOsiBaHe Ha faHHuTe npu 3D aHMMupaHe.

4. KpaTka aHanMTuU4YHa xapakTepucTmka u 4OCTOBEPHOCT Ha MaTtepuana.

Pabotata e HacoyeHa KbM pellaBaHe Ha peasHO CbliecTByBally npobnemu
NPy HayyHW m3cnenBaHus B obnacTTa Ha eKCnepTHUA WHXeHepeH aHanu3 Ha [T
MpeactaBeH e wWHoOBaTUBEH nNoOAXOA4 3a Bu3yanusauusas C usnonssaHe Ha 3D
MogenupaHe, 3D aHuMMuUpaHe, nporpaMmvpaHe W KOMMKTbpPHa cumynauma. 3a
anpobupaHe Ha n3cnefBaHeTO € U3Nnosi3BaH copTyepeH nNpoAykT 3a 3D aHuMupaHe
Autodesk Maya. Bcuuko TOBa npaBu [06pPO BhNeyatneHue CbC 3aAb/1604YeHO
no3HasaHe Ha npobnemute M hopMupaHe Ha MOAENW, OTpas3eHu B AuceprauusaTa.
Vima npunokpusaHe/cbBnageHne mMexay Teopusata n nosiydyeHUTe ekcrnepuMeHTasHK
OaHHW.

MpaBu AO6GPO BNe4vaT/ieHMe MON3BAHETO U MPUIOXKEHNETO Ha MHOXECTBO
MEeToAM 3a aHanM3 Ha pasninyHu Bugose MTI1, B TOBa Yncno U Metogu, paspaboTeHun
OT Hay4yHus pbkoBoguTen npod. ATH CTaHnmMnp KapaneTkos.

AncepTaunoHHNS Tpya e CTPYKTypUpaH KakTo cneaga:

BbBEAEHVE W AKTYANHOCT,;

. JINTEPATYPEH OB3O0P;

Il.  OBW>XEHME HA ABTOMOEW/ MPW 3AFYBEA HA YCTONUYMBOCT -
MEXAHOMATEMATUYEH MOJET,

. noaxon 3A BUSYANTM3AUNA HA MTIM YPE3 3D AHUMUNPAHE;

v.  MNAPAMETITMYHO 3D MOAETMNPAHE HA MEXAHVUYHATA CNCTEMA HA
ABTOMOBW/T C UEN 3D AHUMNPAHE HA ABVDKEHUATA MY,

V.  AHWMWPAHE OBVWXEHUATA HA ABTOMOBWJT;
HAYYHO-MPUNOXHW N NMPUNOXHW NMPNHOCWY;
NMYBNNKALUNK MO ANCEPTALUATA.

5. Hay4yHM 1 Hay4YHO-MPUIOXHU NPMHOCU Ha AMCEPTaLUOHHUA TPYA,.

Mpviemam 1 oLeHsABaM NOSIOXKUTENHO DOPMY/IMpaHNTe OT ANCEPTaHTA Hay4Ho-
MPUNOXHM WU MPUIOXHU MPUHOCK, OTpas3eHu B AucepTauusita u aBTopediepata. B
0606L1eH BuA e LenecbobpasHo Te Aa 6baaT KaTeropusmpaHun no cneaHus HauuH:

Hay4HO-NpuIoXHU NPUHOCK:

- PaspaboTeH e noaxopn 3a BM3yanm3npaHe Ha pelleHusiTa Ha nscnenBaHuss MexaHo-
MartemaTMyeH MoJeN Ha ABMXKeHWe Ha aBToOMOOW npu 3aryba Ha yCTOMUYMBOCT 4ypes
aHMMupaHe Ha MNTIM Bb3 OCHOBA Ha KOHKPETHM CTOMHOCTWM Ha Habop OT napamMmeTpu.

MPUNOXHM NPUHOCK:



[0 3a aBTOMOGW/, y4acTBall, B aHMMaumsatTa e cb3gageH 3D moaen, KoMTo no3Bonsia
npeopasmepsiBaHe Ha aBToMo6MNa 1 ynpasB/ieHNne Ha HEroBUTE ABUMXXEHUS.

00 ¥YnpaBneHWeTo Ha aBToOMO6GMIa e NOCTUIrHATO Karto 3aBUCUMO OT AaHHW, nojasalim
ce Ha napameTpuyHuTe BXogose Ha 3D mogena.

I MapameTpuyHMUTE BXOLOBE ca U3rpageHn cbobpasHo 0606LEeHNTE KOOpAUHATA Ha
aBTOMO6MNa, NOJlyYeHN OT MexXaHo-MmaTeMaTUYHUA Moaen.

O MNpennoxeHo e CpeAcTBO 3a MPEHOC Ha JaHHM OT MexaHOo-mMaTeMaTUyHUS Mogen
KbM NapamMeTpuyHuTe BX0AOBe Ha Mofena 3a 3D aHumauus.

6. OueHka Ha cTeneHTa Ha JINYHO yyacTue Ha gmnceprtaHTa B NpuUHOCUTE.

Cmgaram, ye gmceptaunOHHUA TPyA WM HEroBuTe MNPUHOCK ca JSINYHO [efno Ha
AOKTOpaHTa, Nnpu U3KNKHYNTEJTHO BELLOTO PBHKOBOACTBO Ha Hay4YHUA MY PbKOBOAUTE.

7. TpeueHKa Ha Nny6nMkKauMnuTe No gMcepTauuoHHUA TPYA,.

Mo ancepTaLMOHHUA TPYA AOKTOPAHTBLT e npeactasun 3 nybnumkauuum, oT KOUTO:
2 ca camocTosaTesniHn, 3 ca nog neyar. OT 14X, 1 e B usgaHve Ha Cblo3a Ha yyeHuTe -
CnueeH n 2 - HayudHa KOH(hepeHUua ¢ MexayHapoaHO yyacTue Ha TY-BapHa.

HsiMa npeacTtaBeHW [OKYMEHTU 3a 3aliUTa Ha UHTenekTyanHa CO6CTBEHOCT U
UMTUPaHMA Ha Ny6/MKaLMmn ¢ yyacTue Ha JoKTopaHTa.

Kato usano npepctaBeHuTe no AucepTaumsita nybnvkauum, oTpassiat
CcbllecTBeHaTa 4acT M OCHOBHWUTE pe3yntaTn OT npoBeaeHuTe wuscnegpaHusi. C
HanpaBeHMTe nyb6nvkauuu, pesyntaTute Ha gucepTauMoHHaTa pab6oTa ca cTaHau
[OCTOSIHME Ha HallaTa HayyHa OO6LLEeCTBEHOCT.

8. M3nons3BaHe Ha pe3ynTatute OT AUCEpPTaUVOHHUA TPy B npakTukara.

OucepTtaHTbT e wu3BbPWMA ronsgma no obem paboTa, oT/MYasBauia ce ¢
06xBaTHOCT, 3aAb/IGOYEHOCT U KOMMNEeTeHTHocT. Pab6orara pgobpe onucsea
WHOBATMBHUTE MOAXOAW W METOLONOrMU, KOMMTbPHU TEXHUKW, aurntanusauus u
aBTOMaTtM3auna Ha npoLecute W ynpasfeHVETO MM OTHacsln ce 3a eKCnepTHUS
NHXeHepeH aHanu3 Ha [MTIM, ¢ uen nogobpsBaHe Ha HeroBaTa TOYHOCT MU
[OCTOBEPHOCT, NpW HamansABaHe MOBTOPSAEMOCTTa OT BbBexAaHe Ha [AaHHU U
CbXpaHeHne MM, KakTO U Ha MeXOWUHHUTE U KpailHW pe3yntatu B CbOTBETHUTE 6asu
[aHHN.

9. OueHKa 3a CbOTBETCTBME Ha aBTopediepaTa C N3MCKBaHUA 3a opopmMsiHe

ABTopechepaTsbT e B 06eM oT 32 CTp. 1 oTpassiBa Nb/IHOLEHHO CbAbPXaHMETO
Ha AucepTaumaTa. ToiM OTroBapA Ha UW3UCKBAHMATA W OTpassBa MO CbLUECTBO
nocTaBeHUTe U pelleHn Len u 3ajayun, noayyeHuTe pesyntatin U OCHOBHUTE Hay4HOo-
NMPUIOXHN 1 NMPUIOXKHU NMPUHOCKU U NpPeAcTaBA TOYHO OCHOBHUTE MOCTUMXKEHUS.

10. MHeHMA, Npenopbku U 3abenexkKn.

JncepTtaynoHHaTa pa60Ta npasun p,06p0 BneyaTtneHne cbC 3aAbNb04YeHO
no3HaBaHe, TMpPeuUn3HoCT wn CTpemMex 3a CUCTeEMHO Wu3NoJsisBaHe Ha [MOCTaBEH



NHTEepAMCUMNANHEH NPo6/1eM. ABTOPBT € NpensioXua OPUrMHasHN Hay4YHO-NPUIOXHN
pesynTtatu, NpUoXeHN 3a ekcnepTeH uHXeHepeH aHanu3 Ha lMTI1. Te3n nocTurHatu
pesyntatu OTroBapAT M3LUSANO0 Ha MOCTaBeHWUTe uesv U 3ajadu, npu 1M3non3saHe Ha
WHOBATMBHM MeTOAM, TEXHUKM W TEeXHO/IorMW, C Les MnoBulaBaHe Ha TOYHOCTTa U
[OCTOBEpPHOCTTA Ha ekcnepTHUa aHanun3 Ha MTI. N3cnegBaHata o6s1acT e akTyanHa
N nepcnekTMBHa 3a MO-HaTaTbLWHOTO U pa3paboTBaHe. lNpeacTaBeHaTa pa3paboTka
npeacTtasnsaBa euH 3aBbpLlUEH Hay4yHO-U3cnenoBaTesiCkn Tpya.

Kbm guceptaHTa umam cnegHute 3abenexku:

- [OucepTtaumoHHaTa pabota He e o0dopMeHa CTPUKTHO cnopep
N3UCKBaHUATA, HanMue ca u focrta rpelkn u nponycku. Hanpumep nuncsa
HOMepauna Ha BCUYKM MaTemaTtuyecknm nspasu B nasa 2.

- CbAabpxaHMeTo € NocTaBeHO Hail-0T3az, KoeTo 3aTpyAHsiBa CrnpaBku B
Marepuana.

CnucbkbT € nybnmkaummTe He e O(hopMeH cbrnacHo 6ubnuorpadckute
HopMmu. 3a nybnvkauuuTe o4 neyar He ca UuUTUpaHu pJatute Ha
KoHhepeHunuTe.

- Jluncea [JeknapaundaTa 3a OpUrnMHasiHoOCT,

- B ABTopedieparta norpelwHo Nasa 1 e HoMmepupaHa ,Btopa“,

B auceprtaumata He ca nocovyeHn O6nact, HanpasneHve wn HayyHa
cneunasiHocT. JInnceat M MMeHaTa Ha Hay4yHUTe PbKOBOAUTESIN.

MpenopbyBam Ha [AOKTOpPaHTa CbllO AA Hanuile MoBeYe CaMOCTOSITENHY
cTaTuM B UyXAau CruncaHus.

3AKJ/TOHEHNE

OTtnpaBeHuTe 3abenexkn wmat npeguMMHO TexXHU4Yecku xapakrtep. B
3aK/lovyeHne cyuTam, 4Ye aBTOPbLT € Hanpaswun 3a4b/1604eHO u3cne[BaHe Ha
noctaBeHuss npobnem, aHanusupasna e noslydyeHuTe pesynrtatv OT U3CnefBaHeTo U e
Npeasioxnn UANOCTHO pelleHne B HOBa M nepcrnektvBHa obnact. M3nb/iHeHU ca
OCHOBHMTEe wu3uckBaHna Ha 3PACPB, Ha [lpaBusHMKa 3a HerosoToO
NPUNOXEHNE, KAKTO U cCneynpnyHnTE N3NCKBaHNA 3a NpnaobrBaHe Ha Hay4dHa
cTeneH B TY-Codousa no OTHOLEHWMe Ha o06xBaT, 00EM U KayeCTBO Ha
ancepTaunoHHUA Tpya. Ha Tasm ocHoBa oueHsABaM MoJIoXXNTeNnHo paboTaTa
n npegnaramMm Ha mar. uHX. Mmnxamn CseTocnasos Munes fa 6bae npucbaeHa
HayyHaTa M obpasoBaTenHa cTeneH ,,JOKTOP“ B o6siacT 5 TexHNYeckmn
Haykun; Hanpab/ieHne 5.1. MalWMHHO WHXEHepCcTBO; HayyHa cneynasHoCT:
ABTOMaTMU3aAUNA Ha UHXEHepHUs Tpyh U CUCTEMU 3a aBTOoOMaTuU3MpaHo
npoeKkTupaHe.

15.06.2021 r., rp. Cochusa
PeueH3eHT:

/npod. a-p Anmutbp KapactosHos/
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General characteristics of the dissertation

The dissertation is presented in a volume of 125 pages, consisting of an
introduction, topicality of the problem, five chapters, contributions to the dissertation, a
list of publications on the dissertation. 68 literary sources were cited, of which 29 in
Cyrillic, 31 in Latin and 8 in Internet sources. The dissertation is presented with 3
publications, of which 2 separate. In addition, in the dissertation there are figures,
tables, mathematical expressions, distributed in the chapters as follows:

NG Chapters Figures Tables Mathematical
number number number Nub=mber

1 I 18 1 120 (numbered 16)

2 Il 3

3 i

4 1Y 48 : 1

5 \Y 5 5

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

The topic of the dissertation refers to a current and promising area of modern
solutions for the analysis of traffic accidents. In many cases, the results of the expertise
of an accident are essential, and can unambiguously answer questions about the
causes, faults, victims, etc. As road vehicles are engineering and technical products,
the engineering expert analysis of road accidents is the basis of the conclusions of
forensic auto technical expertise. Legal solutions based on this require accurate and
reliable results.



There is a lot of work on this topic not only in industrialized countries, but all
over the world. The knowledge gained through theory and practice in the field of
literature, methods, precedents, etc. emphasize the relevance and prospects of work
on the problem. The presented dissertation contains usable results for graphical
interpretation of factual information by transforming the data from the expert
engineering analysis of accidents in the form of visual 3D environment, as well as used
methods and calculation stages in the engineering expert analysis of accidents.

2. Degree of knowledge of the state of the problem and the literature.

An extended detailed literature review of the considered practices in our country
and around the world, existing, new and innovative methods, techniques and
technologies for research and analysis of road accidents has been made. The
presented material shows in-depth knowledge of the developed topic, what are the
current problems in the field, as well as the potential opportunities for their solution. On
this basis, the purpose and tasks of the dissertation are formulated.

3. Compliance of goals and objectives with the achieved results.

The review, analysis and conclusions of the theoretical researches made and
realized by the doctoral student, existing methods and means for engineering expert
analysis, give an opportunity for development and application of approaches for
improvement of the accuracy and reliability of the results, for solving the set goals and
tasks of the dissertation. Through the application of innovative approaches and
calculation procedures, modern solutions for analysis and expertise of road accidents
are implemented, allowing visualization of the input data and the application of various
methods for analysis and evaluation on them.

From well-formulated, substantiated and motivated goals and tasks, the doctoral
student has contributed to the realization of the dissertation and the real contributions.
The obtained results show that the doctoral student has successfully chosen the
research apparatus for obtaining new results with scientific-applied and applied
contributions.

The aim and tasks of the dissertation are formulated as follows:
Purpose of the dissertation:

Development of a purposefully adapted environment for 3D animation,
describing the results of the mechano-mathematical modeling of road accidents in front
of investigation bodies with non-specialized in the field of engineering knowledge.

Tasks of the dissertation

1. To analyze the mathematical apparatus for describing the movements in an
accident 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.

4. Brief analytical characteristics and reliability of the material.

The work is aimed at solving real problems in research in the field of expert
engineering analysis of accidents. An innovative approach to visualization using 3D
modeling, 3D animation, programming and computer simulation is presented.
Autodesk Maya 3D animation software was used to test the study. All this makes a
good impression with in-depth knowledge of the problems and the formation of models
reflected in the dissertation. There is an overlap / coincidence between the theory and
the obtained experimental data.

The use and application of many methods for analysis of different types of
accidents makes a good impression, including methods developed by the research
supervisor Prof. Stanimir Karapetkov.

The dissertation is structured as follows:

INTRODUCTION AND RELEVANCE;

I. LITERATURE REVIEW,

II. MOVEMENT OF A CAR IN THE EVENT OF LOSS OF STABILITY -

MECHANOMATHEMATICAL MODEL;

Il. APPROACH FOR VISUALIZATION OF ACCIDENTS THROUGH 3D
ANIMATION;

IV. PARAMETRIC 3D MODELING OF THE MECHANICAL SYSTEM OF A CAR
WITH THE PURPOSE OF 3D ANIMATION OF ITS MOVEMENTS;

V. ANIMATION OF MOVEMENTS OF A CAR,

SCIENTIFIC-APPLIED AND APPLIED CONTRIBUTIONS;

PUBLICATIONS ON THE DISSERTATION.

5. Scientific and scientific-applied contributions of the dissertation.

| accept and evaluate positively formulated by the dissertation the scientific-
applied and applied contributions, reflected in the dissertation and the abstract. In
summary, it is appropriate to categorize them as follows:

Scientific and applied contributions:

- An approach has been developed for visualization of the solutions of the
studied mechano-mathematical model of car movement in case of loss of stability by
animating an accident on the basis of specific values of a set of parameters.

Applied contributions:



« A 3D model has been created for a car participating in the animation, which
allows resizing the car and controlling its movements.

» The control of the vehicle is achieved as dependent on data supplied to the
parametric inputs of the 3D model.

« The parametric inputs are constructed according to the generalized
coordinates of the car, obtained from the mechano-mathematical model.

* A means for data transfer from the mechano-mathematical model to the
parametric inputs of the 3D animation model is proposed.

6. Assessment of the degree of personal participation of the dissertation
in the contributions.

| believe that the dissertation and its contributions are the personal work of the
doctoral student, under the extremely skilful guidance of his supervisor.

7. Evaluation of the publications on the dissertation.

The doctoral student has presented 3 publications on the dissertation, of which:
2 are separate, 3 are in print. Ofthese, 1is published by the Union of Scientists - Sliven
and 2 - Scientific Conference with international participation of TU-Varna.

No documents have been submitted for the protection of intellectual property
and citations of publications with the participation of the doctoral student.

In general, the publications presented in the dissertation reflect the essential
part and the main results of the conducted research. With the publications made, the
results of the dissertation have become available to our scientific community.

8. Using the results of the dissertation in practice.

The dissertation has performed a large volume of work, characterized by
comprehensiveness, depth and competence. The paper describes well the innovative
approaches and methodologies, computer techniques, digitalization and automation of
processes and their management related to the expert engineering analysis of
accidents, in order to improve its accuracy and reliability, while reducing the
repeatability of data entry and storage, and of the intermediate and final results in the
respective databases.

9. Assessment of compliance of the abstract with design requirements

The abstract is 32 pages long and fully reflects the content of the dissertation. It
meets the requirements and essentially reflects the set and solved goals and
objectives, the results obtained and the main scientific-applied and applied
contributions and presents exactly the main achievements.

10. Opinions, recommendations and remarks.

The dissertation makes a good impression with in-depth knowledge, precision
and striving for systematic use of an interdisciplinary problem. The author has
proposed original scientific and applied results, applied for expert engineering analysis



of road accidents. These achieved results fully meet the set goals and objectives, using
innovative methods, techniques and technologies, in order to increase the accuracy
and reliability of the expert analysis of accidents. The researched area is up-to-date
and perspective for its further development. The presented work is a completed
research work.

| have the following remarks to the dissertation:

- The dissertation is not formed strictly according to the requirements, there are
a lot of mistakes and omissions. For example, not all mathematical expressions in
Chapter 2 are numbered.

- The content is placed at the back, which makes it difficult to reference the
material.

- The list of publications is not formed according to the bibliographic norms. The
dates of the Conferences are not cited for publications in print.

- The Declaration of Originality is missing,
- In the Abstract, Chapter 1 is incorrectly numbered "Second",

- The dissertation does not indicate the Field, Direction and Scientific specialty.
The names of the supervisors are also missing.

| also recommend that the doctoral student write more separate articles in
foreign journals.

CONCLUSION

The remarks made are mainly of a technical nature. In conclusion, | believe that
the author has made an in-depth study of the problem, analyzed the results of the study
and proposed a comprehensive solution in a new and promising area. The main
requirements of The main requirements of the Law for development of the
academic staffin the Republic of Bulgaria, of the Regulations for its application
are fulfilled, as well as the specific requirements foracquiring a scientific degree
in TU-Sofia in terms of scope, volume and quality of the dissertation.. On this
basis, | appreciate the work and offer to the mag. eng. Mihail Svetoslavov Milev
to be awarded the scientific and educational degree "DOCTOR" in field 5.
Technical sciences; direction 5.1. Mechanical Engineering; scientific specialty:
Automation of engineering work and systems for automated design.
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