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CTAHOBWWE
BbpXy AncepTaunoHeH Tpy 3a npugobusaHe Ha OHC ,nokTop”
ABTOp Ha AucepTaynmoHHUA TpyA: mar.uHx. Muxann CseTocnasos Munes

Tema Ha gucepTtaunoHHUA TpyA: “Busyanunsaumnsa Ha [MTI npyu ekcnepTeH MHXeHepeH
3HANMN3

UneH Ha Hay4yHOTO Xypu: npodp. A-p vHx. NnameH MeTpos MNeTpos

1. AKTyasniHOCT Ha pas3paboTBaHuUA B guceptaumoHHUA Tpyn npobsieMm B HayyHO U
Hay4HO-NPUIOXKHO OTHOLLEHME.

MpepcTaBeHMAT AucepTauuoHeH TPyA4 € NOCBETeH Ha npouecute 3a rpaduyHo
nHtepnpetupaHe B 3D cpefga Ha (hakTonorMyHa uHGOpMauus OT peasiHa cpeja
nosiydyeHa BbB (hopmanuavpaH Bui, KakTo U MHopmauus nonyyeHa BCAeACTBME Ha
OCbLLECTBEHNTE €KCNEepTHU AEWHOCTU, KOUTO NPeAcTaBAT NpouecuTe Ha Bb3HWKBAHE U
npoTuyaHe Ha €fHO NbTHO-TPAHCMNOPTHO npouswecTtsue (MTI). Ta3u TemaTuka ce
oTHacA [0 efHa akTyasiHa W nepcnektuBHa 06/1acT 3a u3rpaxjaHe Ha CbBpPEeMEHHU
copTyepHn peweHus 3a aHanus Ha [T, no koATo ce paboTu WMHTEH3MBHO B MHOrO
cTpaHu no ceeta. ETo 3awo gucepraumoHHata paboTa e akTyasiHa UM MMa HayyHo W
NMpakTMyecko 3HayeHwe, Tbii kaTo pasrnexga CblLeCTBEHUM BbNPOCU, CBbP3aHN C
Bb3MOXHOCTUTE 3a pa3paboTBaHe Ha UeseBO ajantupaHa cpega 3a 3D aHumaums,
onucBalla pesyntatute 0T MexaHoMareMaTtuyHo mogesnvpaHe Ha MTI.

2. CTeneH Ha No3HaBaHe CbCTOSAHMETO Ha npobsiema M TBOpYecka uHTepnpeTaums
Ha NUTepaTypHUA matepuan.

MpeacTaBeHMAT gucepTalyOHeH Tpy[ ce OCHOBaBa Ha MoAgpo6HO U 3a4bN604YEHO
n3cnefBaHe CbCTOSIHMETO Ha npob6nema, 3a KOeTo ca W3Nnon3saHu 68 simTepaTtypHu
M3TOYHMKA, OT KOMTO 29 Ha kupuavua u 39 Ha naTuHuua, Kato oT Tax 8 ca ye6-
N3TOYHULM.

TekcTbT Ha AucepTaumoHHaTa paboTa nokassa, Ye AOKTOPaHTbT MO3HaBa MHOro
Jobpe pasrnexgaHus npo6nem. V3BbplweHo e 3a4bnbovyeHo  u3cnefBaHe U
nitepaTtypeH 0630p Ha TpyAoBe 3a U3rpaxjaHe Ha MexaHomaremaTtuyeH Mmofes Ha
OBWXEHMeTo Ha* aBTomMo6un npu  3aryba Ha ycTolumBOoCT. WM3noxeHn ca
chbliecTByBaluTe noaxoayn 3a paspaboTBaHe Ha WHOPMALMOHHU MOAENU Ha
ocHoBHUTe Buaose [T, KakTO M Ha CbLLeCcTByBaLlM TEXHUYECKM cpeacTBa (CoTyepHU
nnatgpopmn) 3a peanmsupaHe Ha 3D aHMMauus, KOUTO nNo3BonsABaT rpadpuuHa
nHTepnpetaunsa 4pe3 3D aHMMMpaHe Ha 4YWCNOBU [aHHW, OTpassBaliM MeXaHU4HW
npouecu oT peasnHa cpeja.

dopmynunpaHu ca nNpaBuIHO Lie/ITa 1 3afadqute Ha gucepraunoHHara pabora.

3. CboTBeTCTBME Ha M3bpaHata MeToAMKa Ha M3csefBaHe U nocrasBeHaTa LUesn u

3agayvyn Ha gnceptaunoHHNA Tpya C NOCTUTHATUTE MNMPUHOCKA.

nocTurHatn npu npunaraHeTo Ha npegsoxeHna nogxonq 3a

Pesyntature,
Ha

BM3ya/iM3upaHe Ha pelleHnsaTa Ha W3cnefBaHus MexaHomaremaTuyeH Mogen
OBWXKEHMe Ha aBToOMOOMA npu 3aryb6a Ha YCTOM4YMBOCT, KOMTO npegjara aHuMupaHe Ha
MTMN e B CbLOTBETCTBME C MNOCTUraHe Ha opmMmynupaHuTe Uen wn 3ajadyn  Ha



avceprtauuMoHHusa Tpyh. 3a anpobupaHe Ha M3CneBaHETO € M3MNoJ3BaH copTyepeH
npoaykt 3a 3D aHMMupaHe Autodesk Maya.
4. Hay4Hu n/mnun Hay4HO-NMpUAOXHN NMPUHOCK Ha AncepTaunoOHHNA Tpya

Mpuemam peknapupaHuTe MNpUHOCU B AucepTtaumsaTa Ha Mmar. uHwx. M. Munes
Kato no-CblecTBEHN Hay4YHO-NPUIOXKHW W TMPUIOKHW TMPUHOCKM B nNpeAcTaBeHaTa
aucepTtaumnoHHa paboTta TpsabBa fa ce otbenexar:

- Pa3paboTeH e noaxof 3a Bu3yanusMpaHe Ha pelleHusaTa Ha usc/efBaHus B
AncepTaumMoHHMA Tpy4 MexaHoMarteMatuyeH MOoeN Ha ABWXeHue Ha aBToMobua npu
3aryba Ha YCTOWYMBOCT, KOWTO Bb3 OCHOBA Ha KOHKPETHW CTOWHOCTM Ha Habop OT
napameTpu, npegnara aHumumpade Ha [1TT1.
nn,D " 38 aBTOMO6un’ YuacTBalu, B aHuMmauusita e cb3gageH 3D wmogen,
no3Bo/isiBa NpeopasmepsiBaHe Ha aBToMo6ua 1 ynpas/ieHne Ha HEeroBuTe ABMXEHUS.

YnpasneHveto Ha aBTOMOOMIa € MNOCTUTHATO KaTo 3aBUCMMO OT [AaHHU
nogasalin ce Ha napameTpuyHuTe Bxogose Ha 3D mogena.

- MapameTpnMyHUTE BXOAOBE cCa U3rpageHn cbobpasHo 0606l eHNTe KoopauHaTH
Ha aBTOMO6UNa, NONyYeHN OT MexaHoMaTeMaTU4yHUA Moaen.

- TpegnoxeHo e cpeAcTBO 3a MNPeHOC Ha [fAaHHW  OT  peleHneTo  Ha
MexaHomaTemMaTU4yHUA MOAEeN KbM MNapameTpuyHuTe BXxoJoBe Ha wmogena 3a 3D
aHvmMauus.

5. MpeueHka Ha ny6nukaunmTe No gMcepTaunoHHUA TPYA

My6nvkaunntTe no guceptaunoHHUa Tpyg ca obwo 3 (nog nevar). EgHa ot 1ax e
B HayyHO CnucaHue, a [ABe Ca B HAyYHO-TEXHUYECKN KOH(PepeHuun c MexayHapoaHo
yyactve. [se oT nybnvkauumte ca camoctoaTesniHn. OCHOBHUTE pes3yntatu ot
ancepTaumMoHHMA Tpya ca OTpaseHu B HanpaseHute nybnukauuu,
3HAUMMOCTTa VM, KaTo CblLLEBPEMEHHO ca NpeAcTaBeHy npej Halwara HayyHa o6LwHoCT
6. MHEHMSA, NPenopPBbKN N BENEXKMN.

3abenexknte MU KacasT HAKOM HeCbLEeCTBEHWM MPOMNyCcKu,
HOMepauus Ha nosedveTo opmynn B [naBa 2. Bux npenopbyan u eBEeHTyaslHO
npemMecTBaHe B Haya/loTOo Ha AucepTauvoHHuA Tpyh Ha ChbAbpXaHWeTo, KOeTo Le
yNecHW 3ano3HaBaHeTo C TeKcTa U NPaBeHeTO Ha CrpaBKu.

MpepactaBeHMAT Tpy4 nputexasa MOTeHUMan 3a [AOMb/HATENHO pasBuTMe W
oTunTalikm Heroata akTyaslHOCT, NpPenopbyBaM Ha AOKTOpaHTa Ja npoabikm paboTarta
cu B M36paHOTO HanpaBsieHue 3a oHarnegasaHe Ha IMTIM ype3 3D aHumayums
7. 3aKnitoyeHmne

Obwata MM oOueHKa
AncepTaunoHHNAT Tpya € 3aBbpllieH No o6em U CbAbpxaHue,
CbLUECTBEHN HAYUYHO-NMPUMOXHN W NPUIOXKHN NpuHOCU. OTunTalikn Heropata akTyasiHOCT,
KakTo 1 NOCTUrHaTUTe NPMHOCKU cuuTam yb6edeHo, ye CbLLUAT OTroBaps Ha M3MCKBaHUATA
Ha 3PACPB un [lNpaBunHuka 3a npuaobuBaHe Ha HayyHW cTeneHn Ha TY-Cogma w
npegnaraM Ha YBaXaeMOTO HayyHO Xypu Ja npucbauM Ha Mar. uHX. Muxaun
OseTocnasoB Munes obpasoBaresniHaTa W HayyHa CTeneH “A4oKTop“.

KONTO

KOeTo oka3Ba,

KaTto nunca Ha

3a pgucepTaumoHHata pa6ota e  MosoXuTesnHa
Kato ca nosy4eHn

UYNEH HA XXYPUTO:

Jarta: 22.07.2021 .
(npodh. A-p nHx. MNn/MeTpoB.)



STANDPOINT

on a dissertation for obtaining an educational and scientific degree "Doctor"

Author of the dissertation: mag. Eng. Mihail Svetoslavov Milev.

Topic of the dissertation: "Visualization of Road Transport Accidents in Expert
Engineering Analysis"

Member of the Scientific Jury: Prof. Dr. Plamen Petrov, Technical University of
Sofia

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

The presented dissertation is dedicated to the processes for graphical
interpretation in 3D environment of factual information from a real environment
obtained in a formalized form, as well as information obtained as a result of expert
activities that present the processes of occurrence and course of a road traffic
accident (RTA). This topic refers to a current and promising area for building modern
software solutions for accident analysis, which is being worked on intensively in
many countries around the world. Therefore, the dissertation is relevant and has
scientific and practical significance, as it addresses significant issues related to the
possibilities for developing a purposefully adapted environment for 3D animation,
describing the results of mechano-mathematical modeling of a RTAs.

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

The presented dissertation is based on a detailed and in-depth study of the
state of the problem, for which 68 literature sources were used, of which 29 in Cyrillic
and 39 in Latin, of which 8 are web sources.

The text of the dissertation shows that the doctoral student knows the problem
very well. An in-depth study and literature review of works for the construction of a
mechano-mathematical model of car motion in case of loss of stability has been
performed. The existing approaches for development of information models of the
main types of road accidents are presented, as well as of existing technical means
(software platforms) for realization of 3D animation, which allow graphic
interpretation through 3D animation of numerical data, reflecting mechanical
processes from real environment.

The purpose and tasks of the dissertation are formulated correctly.

3. Compliance of goals and objectives with the achieved results

The results achieved in the application of the proposed approach to visualize
the solutions of the studied mechano-mathematical model of car motion in case of
loss of stability, which offers animation of RTAs is in accordance with the formulated
goal and objectives of the dissertation. Autodesk Maya 3D animation software was
used to test the study.



4. Scientific and scientific-applied contributions of the dissertation

| accept the declared contributions in the dissertation of Mag. Eng. M. Milev.
As more significant scientific-applied and applied contributions in the presented
dissertation work should be noted:

- An approach has been developed for visualization of the research solutions
in the dissertation work, a mechano-mathematical model of car movement in case of
loss of stability, which, based on specific values of a set of parameters, offers
animation of road accidents.

- 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 car is achieved as dependent on data supplied to the
parametric inputs of the 3D model.

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

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

5. Evaluation of the publications on the dissertation

The publications on the dissertation are a total of 3 (in press). One of them is
in a scientific journal, and two are in scientific and technical conferences with
international participation. Two of the publications are independent. The main results
of the dissertation are reflected in the publications, which shows their importance,
while being presented to our scientific community.

6. Opinions, recommendations and remarks

My remarks concern some insignificant omissions, such as the lack of
numbering of most formulas in Chapter 2. | would also recommend a possible move
to the beginning of the dissertation of the Content, which will facilitate the
acquaintance with the text and reference.

The presented work has the potential for further development and taking into
account its relevance, | recommend the doctoral student to continue his work in the
chosen direction to illustrate accidents through 3D animation.

7. Conclusion

My general «assessment of the dissertation is positive, the dissertation is
completed in volume and content, and significant scientific and applied contributions
have been received. Taking into account its topicality, as well as the achieved
contributions, | am convinced that it meets the requirements of ZRASRB and the
Regulations for obtaining scientific degrees of TU-Sofia, and | propose to the
esteemed scientific jury to award a mag. Eng. Mihail Svetoslavov Milev educational
and scientific degree "Doctor".

Date: 22.07.2021 r.



