CTAHOBMUWLWUE

BbpXYy AMCepTaunoHeH Tpya 3a npugobueaHe Ha obpasoBaTerniHa 1 Hay4yHa
cTeneH ,4oKTop”

ABTOp Ha AucepTauMOHHMA TpyA. Mar. UHX. AHren Xpuctos
KpbcTes;

Tema Ha auceptaumoHHUA TPYA: ,ExcnepumeHTanHoO nscneaBaHe
Ha BpemMeTo 3a peakuma Ha Bogada Ha MIC v BNUSAHMETO MY BBPXY
onacHaTa 30Ha 3a crnvpaHe”

UneH Ha Hay4dyHOTO Xypu: npod. O-p MHX. 3gpaBko [uH4yesB

NBaHoB

CTaHoBWLLETO € CboGpa3eHo C U3UCKBaAHUSITA U YCIoBUSITa 3a 0DOPMSIHE Ha CTAaHOBWLLIE BbPXY
AvcepTaunoHeH Tpya 3a nony4vaBaHe Ha OHC "[okTop" Ha MNpaBUINHUK 3a ycnoBusiTa U peda 3a npuaobtusaHe
Ha Hay4Hu cTeneHn B TexHuyeckn yHnusepcuteT — Codomsi.

1. AKTyanHocT Ha pa3paboTBaHMAs B AUCEpPTaLUOHHUA TpyA
npo6ryieM B Hay4HO U HAy4YHOMPUIIOXHO OTHoweHue. CTeneH U HUBaA Ha
aKTyanHocTra Ha npobnema M KOHKpeTHUTe 3ajayu, paspaboTteHu B
AncepTaumaTa.

BesonacHocTTa Ha ABWXEHMETO Mo MbTuwaTta € oT ocobeHo 3HayeHue 3a
TpaHcnopTHaTa [OeWHOCT B CbBpPEMEHHUTE YCMOBMA Ha HapacTealy
aBTOMOGMNEH napk 1 yBenuyaeall ce Tpaduk. B Tasm Bpb3ka uscnegsaHusTa
BbpXy MOBEOEHMETO Ha BOJayMTe ca OT WU3KNIYUTENHa BaXHOCT 3a
nogobpsiBaHe Ha XapakTepuUCTUKUTE Ha aBTOMoOMMNa B Npouec Ha eKCTPeMHO
cnvpaHe. [ucepTauMoOHHUAT Tpya Ha mar. uHx. AHren KpbcTteB pasrnexaa
3Ha4YMM BBLNPOC CBbP3aH C BPEMETO 3a peakuMsa Ha BogayuTe Ha MOTOPHMU
npeBo3Hn cpencrtea (MIMC) n HeroBoTo BNUSHME BbLPXY OnacHaTa 30Ha 3a
cnvpaHe. TemaTa € 0CODOEHO akTyanHa, Tb/A KaTo BPEMETO 3a peakuus Ha
BOAa4a € KNi4yoB hakTop B NpoLieca Ha aBapuiHO cnnpaHe, a nscregBaHusaTa
B Tasn Hacoka [onpuvHacsaT 3a pa3paboTBaHeTO Ha MO-TOMHM MOAEeNu 3a
©e30MacHOCT Ha ABUMXEHUETO.

2. CTeneH Ha no3HaBaHe CLCTOSIHMETO Ha NMpobnema u TBopuYecka
WHTeprnpeTauusi Ha NUTepaTypHUA MmaTtepuarn.

INlutepatypHusat o63op B Auceptauusita Ha mar. uHX. KpbcteB e
3agbnbovyeH n um3dyepnaTerieH. [JOKTOpaHTbT € nokasan BUCOKO HMBO Ha
OCBEJOMEHOCT MO OTHOLUEeHME Ha CbLUeCTByBallMTE TEOpUM W MOAXOOM 3a
n3crniegBaHe Ha BPEMETO 3a peakuMsa Ha BOJAYMUTE, KaTO € BKYUI LUMpOKa
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raMma oOT wu3ToYHuMuM (126 nuTepaTtypHM un3TOYHMUM). BnedatrneHue npaswu
KPUTUYHUAT aHanmn3 Ha CblUecTByBaLWMTe METOAN U TEXHOSTOMTMYHU peLleHuns 3a
n3MepBaHe N aHanus3 Ha NoBeJEeHWETO Ha BOA4AuuUTe B peariHu ycrioBud. Taka
ANCEPTAUMOHHUAT Tpya nNokasBa, 4e aBTopbT € [Jobpe 3anos3HaT CbC
CbCTOSHMETO Ha Wu3cnefBaHusitTa B obnactta M ycnewHo M npunara B
nogkpena Ha ceodta paboTa.

3. CboTBeTcTBME Ha u3bpaHaTta MeToAMKA Ha wu3crnegBaHe W
nocrtaBeHaTa Len M 3a4avYvM Ha OUCEPTALMOHHUA TPyA C NOCTUTHaATUTE
NPUHOCM.

N3bpaHaTa MeToaMka 3a u3crnedBaHe Ha BpPeMeTO 3a peakuus Ha
BOO4AQYNTE € HanbNHO ajdekBaTHa Ha TMocTaBeHata Uen W 3agadn Ha
anceptaumnmoHHus Tpya. PaspaboteHaTa OT [OoKTOpaHTa ekcrnepuMMeHTanHa
cuctemMa 3a cbbupaHe Ha OaHHM B pearnHu NMbTHU YCNOBUSI € MHOBATUBHA U
OaBa Bb3MOXHOCT 3a onpegensHe BpeMeTo 3a peakums npu  pasnuyHu
cueHapuum Ha pgBwxkeHue. [lpoBegeHUTe €KCNEPUMEHTU W  aHanNU3bT Ha
NoNy4YeHUTe pe3ynTaTtn AeMOHCTPMpPAT NlorMyecka nocreaoBaTennHoCT U Hay4vHa
CTPOrocCT, KOETO npaBu gucepTtaunoHHaTa paborta ocobeHo ueHHa B obnactTta
Ha NbTHaTa 6e30nacHOCT U aBTOTEXHUYECKaTa ekcnepTunsa.

4. Hay4Hn v/vunu Hay4yHONMPUINOXHU MPUHOCUM HA AUCEPTALUOHHUA
TPyA:

[dncepTaumnmoHHUAT Tpya Ha Mar. nHX. KpbCTeB BKITHOYBA HAy4YHO-MPUNOXHU
N NPUNOXHN NPUHOCK, KOUTO MoraT Aa 6baat 06obLeHn KakTo cneasa:

HAYYHO-MPUITOXXHW NMPUHOCW:

1. PaspaboteHa e wmMeToguka 3a MpoBeXgaHe Ha eKcrnepuMeHTasHu
n3cnegBaHunsa C Len onpeaendHe Ha BPEMETO 3a peakuust Ha Bogadva Ha MIC
Npyv pasnuMyHK OBMXKEHUS HA aBTOMOOWUNA npean Bb3HWKBAHE Ha OMACHOCTTA
(3aKbCHUTENHO ABWXEHNE CbC 3adencTBaHa crnmpavyHa CUCTeMa; 3aKbCHUTENHO
ABmwxeHne 0e3 3agencTBaHa crnvpadHa CUCTEMa; YCKOPUTENHO ABWKEHWUE;
PaBHOMEPHO [OBWXEHME), KOATO BKMOYBA MHOBaTMBEH noaxod, 6asvpaH Ha
MeToAa 3a onpeaensiHe Ha BpeMmeTo Ao conbebk (TTC).

2. [lokaszaHa e 3aBMCMMOCT MeXOy BPEMETO 3a peakums 1 pasCTOAHNETO
oT aBTomMobuna pgo obekra, cb3gan onacHocTTa — C yBenuyaBaHe Ha
pa3CTOSAHMETO BPEMETO 3a peakuust HapacTBa No fiMHenHa 3aBUCUMOCT.

3. PaspaboteH e anroputbM 3a onpegensiHe Ha KUHEMaTUYHUTE
napameTpu Ha BCUYKM y4acTbUM NpU ,aBapunHO cnnpaHe” (peakumns Ha Bogayda,
3ageNcTBaHe Ha ChnMpavyHMs MexaHM3bM, HapacTBaHE Ha CAUPaYHOTO
3aKbCHEHME N e(heKTUBHO CrivpaHe) Npu pasnuyHn NpeaBapuUTeNHU ABWKEHMS
Ha aBTomobuna. M3aBeaeHn ca m3pasnm 3a onpeaensHe Ha onacHaTta 30Ha 3a



cnvpaHe Npu NOCoYeHUTE No-rope npeaBapuTenHN ABUMXEHUS Ha aBToMobuna
npean Bb3HUKBaAHE Ha ONacHOCTTa.

MPNNOXHU MNMPNHOCMHK:

1. Cb3gageHa e ekcnepuMeHTanHa ypeaba, BknoyBalla KyrnosHuU Kamepu
n undpoB BUOEOPEKOpOAEp C BrpageH codTyep, KOUTO ocurypsia 3anuc u
Bb3MOXHOCT 3a Mnocnensall, aHanu3 Ha noBegeHmeTo Ha Bogadm Ha MIC B
peanHu MbTHU YCIOBUSL.

2. MonyyeHn ca gaHHKU 3a BPeMETO 3a peakums Ha Bogaumte Ha MIIC ot
eKCnepuMeHTanHn uacneagBaHuss B peanHn ycroBust nNpu  criegHute
npeaBapuTenHn ABMXKEHMS Ha aBToMobuna npeam Bb3HUKBAHE Ha ONacHOCTTa:

- [NpeoBapuUTenNHO 3aKbCHUTENHO OBWXEHME CbC 3adencTBaHa cnupavHa
cucTtema;

- MNpeaBapuTenHo 3aKkbCHUTENHO ABWXeHne 6e3 3agencrtBaHa cnupavHa
cucTema;

- MpeoBapuTenIHO YCKOPUTENHO OBMKEHUE;

- MpeoBapuTenHO paBHOMEPHO ABUXEHME.

3. Cb3gageHa e KOMNIOTbPHA NporpamMa 3a onpeaensiHe Ha napameTpuTe
Ha cnnpadHaTa AMHaMMKa Ha BCUYKM ydacTbUM Npu aBapuMmnHO cnnpaHe Ha 6asa
Ha M3BECTHN ypaBHEHMS.

5. [peueHka Ha nyo6nukauumTe NO AUCepPTaLUOHHUA Tpya. Opown,
XapakTep Ha M3gaHusiTa, B KOMTO ca oTnevyataHu. OTpaxeHMe B HayKaTa —
M3non3BaHe U uuTMpaHe OT ApYyrM aBTOpU, B Apyrn nabopaTtopum, CTpaHu
M np.

[MpeacraBeHnte nybnukauum, OBEe B CbaBTOPCTBO C HAy4YHUS CU
pbKOBOOMTEN M €QHa CaMOCTOosATeNHa, B nogkpena Ha gucepTaumMoHHUs Tpya ca
goctatbyHM no OGpon M KavectBo. Te obxBawaT pasnuyHn obnactn Ha
paspaboteHata Tema M ca nybnMkyBaHM B Hay4YHW CNMCaHUA, KOETO
cBMAeTencTtBa 3a NpuM3HaHMe Ha pes3ynTtaTtuTe OT Auceprtauusita B HaydHaTa
oOwHoCT. ABTOPBLT € nMnoKasan CaMOCTOATENHOCT WM HayyHa 3psanocTt B
paspaboTkaTa Ha TpygoBeTe.

6. MHeHus, NpenopbLKU U BenexKu.

AuncepTaumoHHUAT Tpya € obpe CTPYKTypupaH 1 oTpassdBa CbLLECTBEHUTE
pesyntatu, MOCTUrHaTM npu paspaboTtBaHeTo Ha TemaTa. [lpoBeaeHute
eKcnepuMeHTanHn nacneaBaHus onpuHacAaT 3a obwoTo gobpo BnevaTtrneHue
OT NpeacTaBeHUTE Matepuanu no npoueaypara.

Kbm Tpyaa moraT ga ce 060cobaT cnegHUTe no-BaXXHM NPenopbKu:



- lMpenopbuntenHo e B Obaewn paspaboTkum aBTOpPbLT Aa paswmpu
obxBaTta Ha wu3crnedBaHusTa, KaTo BKMOYM OOMBIHUTENHU OAKTOPU, KOUTO
MoraT [a MOBMUSAT BbpXy BPEMETO 3a peakuusi, KaTto Hanpumep pasfunyHu
METEOPOSIOMMYHN  YCIOBUS, MCUXOSOMMYECKM CbCTOSHUS Ha BoAauuTe Wn
BIIMAHMETO Ha CbBPEMEHHUTE CUCTEMW 3a MoAnoMaraHe Ha BoJava npwu
ynpaBrneHue Ha asTomobuna.

- bux npegnoxun cbwo Taka aBTOPbLT Aa pasrnefa Bb3MOXHOCTTA 3a
npunaraHe Ha MeTogukaTa B CUMYNMPaHU MbTHU YCOBUS, KOUTO Aa NO3BONAT
MO-LUMPOK CMEKTHP OT TECTOBE U KOHTPOSMPAHW CLLEHapUW.

7. 3aknr4veHue c ficHa NONOXWUTesIHa UMW oTpuuaTesiHa oLeHKa Ha
ANCepTaLMOHHUA TpyA.

B 3aknioyeHve, Bb3 OCHOBa Ha aHanuMsa Ha npeacTtaBeHus MU
ancepTauMoHeH Tpya, HeroBaTa 3HAYMMOCT M HaAYYHOMNPUIOXHWU U MPUIOXHU
MPUHOCK, cYUTaM, Ye CbLMsA OTroBaps Ha W3UCKBaHUATA Ha 3akoHa 3a
pasBuUTME Ha akageMunyHust cbetaB B Penybnuka bbnrapus, lNpaBunHuka 3a
HEeroBoTo npunoxeHue n MNpouenypHute rnpaBusia Ha TexHUYecKkn yHUBEPCUTET
- Cohus. Benyko nocoyeHo My gaBa OCHOBaHME Ada Npeasioka Ha yBaXxaemMoTo
Hay4yHO >Xypu pnda npucbanm Ha wMar. uHX. Adren XpuctoB KpbcTteB
obpasoBaTenHaTa M Hay4yHa cTeneH ,J0KTop” B Hay4yHa obnact 5.TexHudecku
Haykn, npodgecnoHanHo HanpaeneHne 5.5.TpaHcnopT, kopabonnaBaHe W
aBnaums.

AaTta: 03.10.2024 YJIEH HA XXYPUTO:
/npod.a-p nHx.3apasko ViBaHoB/



OPINION
on a dissertation for the attainment of an educational and scientific degree of
"Doctor"

Author of the dissertation : mag. Eng. Angel Hristov Krastev;

Dissertation topic: "Experimental study of motor vehicle driver
reaction time and its influence on the dangerous stopping zone"

Member of the Scientific Jury: Prof. Dr. Eng. Zdravko Dinchev

Ivanov

The judgment aligns with the stipulations and criteria for evaluating a dissertation for the
National Doctoral Office as per the Regulations on the Terms and Procedures for Acquiring Scientific
Degrees at the Technical University - Sofia.

1. The relevance of the issue addressed in the dissertation is
articulated
in both scientific and practical contexts. Degree and degrees of
significance of the issue and particular objectives addressed in the
dissertation.

Road traffic safety is crucial for transportation operations amongst the
expanding vehicle population and rising traffic levels. Research on driver
behavior is crucial for enhancing vehicle features under hard braking. The
dissertation of Mag. Eng. Angel Krastev investigates a critical topic concerning
the response time of motor vehicle drivers and its impact on hazardous stopping
zones. This issue is essential, as the driver's response time is a crucial element
in the emergency braking process, and study in this area aids in the
construction of more precise traffic safety models.

2. Level of understanding of the problem's status and innovative
analysis of the literary content.

The literary review of the dissertation of Mag. Eng. Krastev is meticulous
and exhaustive. The PhD student has exhibited a profound understanding of
established theories and methodologies regarding driver response time,
integrating an extensive array of sources (126 literature references). The
thorough evaluation of current methodologies and technical solutions for
assessing and evaluating driver behavior in real-world settings is noteworthy.
The dissertation demonstrates that the author possesses a comprehensive
understanding of the current research landscape in the topic and effectively
utilizes it to substantiate his work.



3. Alignment of the selected research approach with the established
objectives and tasks of the dissertation, alongside the contributions
attained.

The selected approach for examining drivers' response time is entirely
suitable for the established objectives and responsibilities of the dissertation.
The PhD student's experimental approach for data collection under real road
conditions is novel and facilitates the assessment of reaction time across
various traffic scenarios. The tests performed and the interpretation of the data
exhibit logical coherence and scientific rigor, rendering the dissertation highly
helpful in the domains of road safety and automotive technical competence.

4. Contributions to scientific and/or applied scientific knowledge
from
the dissertation research:

The dissertation of Mag. Eng. Krastev encompasses both scientific and
practical contributions, which may be succinctly stated as follows:

SCIENTIFIC AND APPLIED CONTRIBUTIONS:

1. A methodology has been established for executing experimental studies
to ascertain the reaction time of motor vehicle drivers during various vehicular
maneuvers prior to the onset of danger (delayed movement with an activated
braking system; delayed movement without an activated braking system;
accelerating movement; uniform movement), incorporating an innovative
approach grounded in the time-to-collision (TTC) method.

2. A correlation between response time and the distance from the vehicle to
the hazardous item has been established; as the distance rises, the reaction
time increases linearly.

3. An algorithm was created to ascertain the kinematic characteristics of all
segments during "emergency braking" (driver response, activation of the
braking system, escalation of braking delay, and effective braking) across
various preparatory maneuvers of the vehicle. Formulas have been established
to ascertain the danger zone for halting during the aforementioned preparatory
maneuvers of the vehicle before to the onset of peril.

APPLIED CONTRIBUTIONS:

1. An experimental apparatus was developed, comprising dome cameras
and a digital video recorder with integrated software, for the recording and



subsequent analysis of motor vehicle drivers' behavior under actual road
circumstances.

2. Data about the reaction times of motor vehicle operators were collected
from experimental studies conducted under real-world settings during the initial
maneuvers of the vehicle prior to the onset of danger:

- Pre-delayed motion with engaged braking system;

- Pre-delayed motion without engaged braking system;

- Pre-acceleration motion;

- Non-uniform motion.

3. A computer program was developed to ascertain the characteristics of
braking dynamics over all segments during emergency braking using
established formulae.

5. Assessment of dissertation publications: number, nature of
editions
in which they are printed. Reflection in science - use and citation by other
authors, in other laboratories, countries, etc.

The submitted papers, two co-authored with the supervisor and one
independent, are enough in both quantity and quality to support the dissertation
effort. Their coverage of several aspects of the developed topic and publication
in scientific publications attest to the acknowledgment of the dissertation's
findings within the scientific community. The author has demonstrated
autonomy and scientific sophistication in the creation of the works.

6. Perspectives, suggestions, and annotations.

The dissertation is well-organized and demonstrates the key findings
obtained in the exploration of the subject matter. The experimental tests
undertaken enhance the overall positive perception of the items related to the
technique.

The subsequent recommendations of greater significance can be ascribed
to the work:

- It is advisable for the author to broaden the research scope in future
developments by incorporating additional variables that may impact reaction
time, including varying weather conditions, drivers' psychological states, and the
effects of contemporary driver assistance systems while operating the vehicle.



- | recommend that the author contemplate the use of the approach in
simulated road conditions to provide a broader spectrum of testing and
controlled scenarios.

7. Conclusion with a definitive favorable or negative assessment of
the
dissertation effort.

In summary, following the evaluation of the dissertation presented to me, its
importance and scientific and practical contributions, | assert that it fulfills the
criteria established by the Law on the Development of Academic Staff in the
Republic of Bulgaria, the Rules for its Implementation, and the Procedural
Regulations of the Technical University - Sofia. Based on the aforementioned, |
propose to the esteemed scientific jury to confer the educational and scientific
degree of "doctor" upon M.Sc. Eng. Angel Hristov Krastev in the relevant
scientific field. 5. Technical Sciences, Professional Discipline 5.5.
Transportation, shipping, and aviation.

Date: 03.10.2024 JURY MEMBER:
/Prof. Dr. Eng. Zdravko Ivanov/



