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1. XapakrepucTika Ha JMCepTALMOHHUS TPYI

JlucepTaliuOHHUAT TpyX € ¢ o0mr obem ot 145 crpanunu. Tol e CTpyKTypupaH B YBOJ,
YeTUPU TIJIaBM, 3aKIIOYCHHE W CIUCHK C M3MOJI3BaHaTa JuTeparypa. B nucepranmsara ca
BKitoueHu 18 rabnuuu u 30 gurypu.

2. AKTYaJIHOCT HA pa3padoTBaHus B AUCEPTALMOHHHUS TPYA NpodiemM

JlucepTalMOHHUS TPYA € IMOCBETEH Ha aKTyaJlHa HAay4YHOM3CIICAOBATENCKa M MNPUIIOKHA
tematuka. C HapacTBaHeTO Ha OpOs HA aBTOMOOWJIMTE U YBEIMYABAHETO HA MHTCH3UBHOCTTA Ha
Tpaduka, BRIIPOCHT 3a MOA0OpsiBaHE Ha O€30IaCHOCTTA HA BTHUIIIATA CTaBa BCE MO-aKTyaseH. B
TO3U KOHTEKCT, M3CIEIBAaHETO Ha BPEMETO 3a peakiys Ha BOJAYMTE Ha MOTOPHU IPEBO3HH
CpeACTBa U BIMSHUETO MY BBPXY IBJIHMS CIHMpaueH IbT, KOMTO B chJcOHATAa NMpaKTHKa ce
Hapu4a oOlacHaTa 30HAa Ha CIOUpaHe € OT pelIaBallo 3HAueHHe 3a IpeJoTBpaTsIBaHE Ha
MHIMJICHTH U MUHMMHU3HMpaHe Ha puckopere. M3cieaBanusara B Ta3u 00JIACT UMAT CHUIECTBEHO
3HA4YECHUE 32 aBTOTEXHHWYECKaTa EKCIIEPTH3a, KOSATO Mrpae BaKHA POJsl B Pa3cieBaHETO Ha
I'bTHOTPAHCIIOPTHU MPOU3LIECTBUA. JJaHHUTE 32 BpeMETO 3a peakiusl Ha BOJAYUTE ITO3BOJISIBAT
Ha EKCIEepTUTE Ja MNpaBAT MO-TOYHM CHMYJAlMM Ha IPOM3IIECTBUATA, 4Ype3 KOUTO Ja ce
OTIpeNIeNIAT NPUYUHUTE 3a MPOU3IIECTBUATA U /12 CE OLICHU MOBEJACHUETO Ha YYACTHUIIUTE B THX.

ExcrniepuMmeHTa HaTa OLEHKAa Ha BPEMETO 3a PEakls Ha BOJAYUTE HA MOTOPHH MPEBO3HU
CpeACTBa M BIUSHUETO My BbpPXy ONAcHaTa 30HA HAa CHHMpPAaHE MOXKE 3HAYUTEIIHO Jla 000oratu
IpaKkTUKaTa Ha aBTOTEXHHWYECKaTa eKcrepTu3a. B To3u cMuchi cuuTam, 4e pa3pabOTBaHHS B
JMCEePTALMOHHUS TPy MPoOIeM € MHOTO aKTyaJieH.

[TocraBenute 3a7a4M B JAMUCEPTAIIMOHHUS TPYA CHOTBETCTBAT Ha IMOCTaBEHaTa LEl 3a
u3cnensane [lomydeHure pe3yaTatu B JTUCEPTALIMOHHMS TPYJ MOTaT Ja CIyXKaT 3a ClIeABAId
Hay4YHU pa3pabOTKu.

3. ey Ha pa3padoTBaHus npodJem



Ilenta Ha nAWCepTAlMOHHUS TPYA € Ja CE W3BBPIIM EKCIIEPUMEHTATHO H3CIe/IBaHE 3a
OTlpeNieNIIHE Ha BPEMETO 3a Peaklus Ha BOJad Ha MOTOPHO IPEBO3HO CPEACTBO B PEATHU
YCJIOBHS M HETOBOTO BJIMSIHUE BBPXY II'BJIHHS CIIHMPAaYeH BT (OMacHaTa 30Ha 3a CIIUpaHe).

4. N3n013BaHU JTUTEPATYPHH H3TOYHUIIN

ITpu pa3paboTBaHETO HA AUCEPTALIMOHHUS TPY ca aHanu3upaHu 126 3arnaBus oT KOUTO: 12
ca Ha kupwiuua, 114 na natununa. IlpernenbT Ha nAUTEpaTYpHUTE M3TOYHMLM II0Ka3Ba, 4e
JOKTOPAHTHT MO3HaBa J00pe Crenuatu3upaHara JUTepaTypa, KaTo MOBEYETO OT JUTEPATypHUTE
M3TOYHUIM ca oT nocneanute 10 roaunu.

S.AHATUTHYHA XapaKTePUCTUKA HA INCEPTALUOHHUS TPY]

[Ipu BBBEOEHHMETO B AMCEPTALMATa JOKTOPAHTHT IMPEJCTaBid TeMaTa Ha M3CIEABAHETO U
JI0Ka3Ba HelHaTa akTyalHoCT. Jlucepranusra e pa3paboTeHa B YeTUPH OCHOBHHM I1aBU. TEKCTHT
€ C JOCTaThbuHO TabiuM4eH W TpaduueH Marepuaj, KOETO IoMara 3a HEroBus aHalu3 U
OHarJe/IsIBaHe.

B I'maBa 1 o3armaBena «JluteparypeH o030p» € HamapBeH Mperjex Ha HU3IMO0JI3BaHUTE
METO/IM 3a aHAJIW3 Ha MOBEJICHUETO Ha BOJIAYM Ha MIPEBO3HU CPEJICTBA U ChBEPEMEHH YCTPOMCTBA
3a chOMpaHe Ha JaHHM, BPEMETO 3a peaklys Ha BOJaya M Ipolieca Ha CHHpaHe Ha aBOMOOMIIA
(crimpadeH MbT M XapaKTEpPHUTE BPEMEHA MpU Ipolieca Ha crnupaHe). B pesyarar ca mocoueHu
LeJITA U 33Ja4uTe Ha U3CIIEBaHE.

I'maBa 2 pasriexia BBIPOCUTE CBBP3aHU C aBAPUUHOTO CIMpPaHE MPHU pPa3IMYHU BUJIOBE
IpeIBapuUTEIHU JBUKEHUS Ha aBToMOoOMia, T.e. mpouechT Ha crnupane Ha MIIC npu
HENpPEeKbCHATO MaKCMMAaJIHO HATHUCHAT CIUpaveH nenai. B paboTara ce onpeaensT napameTpure
Ha CIUpaHE IMPH TPU BB3MOXKHHM CHTYallMU. IPEABAPUTEIHO 3aKbCHUTEIHO JBIKEHHE CbC
3ajielicTBaHa 1 0e3 3a/eiicTBaHa ciupaydHa ypeada v MpeIBapuTeIHO YCKOPUTEIHO JBHKEHHUE.

B I'naBa 3 e npencraBeHa pa3pabdoTeHaTa eKCIIEpUMEHTaIHA CUCTEMa C MOIX0 111 u300p Ha
o0opyJBaHEe W METOJOMKATa 3a IPOBEXKIAHE Ha eKclepuMeHTa. PesyaratuTe OT Tecrta Ha
cucTeMara OTroBapsT Ha OYAaKBAaHHUATA M M3IIBJIHABAT LEJIMTE Ha ekcriepuMeHTa. Cuctema e B
CBhCTOSIHME [Jla 3aIHMCBa JJAaHHM 3a MOBEJCHUETO Ha BoJava. AHANU3bT HA JAHHUTE, KOWTO ce
OCBIIIECTBSABA ChC CHELUANNU3UPAHUS COPTYEp CHIIO OTrOBapsl HA OYAKBAHUATA, OCBEH TOBA, TOM
M03BOJISIBA U3BJIMYAHETO HA BaKHA MH(OpMAIU 32 BpeMeTo 3a peakiys Ha Bogaya. Omnucana e
METOJMKaTa 3a MPOBEKAAHE Ha CKCIEpUMEHTAJIHUTE wu3cieaBanus. I3crnenaBanusara ca
IPOBE/ICHU Ha JiBa eramna. B m3cienBaHeTo ca yyacTBayid 72 IMPaBOCIOCOOHM BOJAYU pas3/ieieHU
B yetupu rpynu no 18 uoseka: | rpyma: OnpexnensiHe BpeMeTo 3a peaklusi Ha BOJAYUTE MpPU
IpeBapUTEIHO 3aKbCHUTEIHO JBM)KEHUE CBhC 3ajeicTBaHa chupauyHa ypexaba;, |l rpyma:
OmnpenensiHe BpEMETO 3a peaklus Ha BOJAY MPU MPEIBAPUTEIHO 3aKbCHUTEIHO ABIKEHHE 0e3

3ajeiictBaHa cnupayHa ypenda; Il rpyma: OmnpenpensiHe Bpemero 3a peakuus mOpu



IIPEIBAPUTENIHO YCKOpUTENHO ABMkeHHe u |V rpyma: OmnpenensHe BpeMETO 3a peakius Ha
BOJAUNUTE NpU MpeABapuUTENHO paBHOMepHO JaBmxkeHue Ha MIIC. Bropusar eran Ha
eKCTIIEPUMEHTA € U3BBPIICH C /2 BOJIaul, KOUTO Ca Pa3IMYHM OT Te3U y4acCTBAJIM B IIbPBUS €TaIl,
pasneneHu B ueTupu rpynu. OIpeneneHo € BPEMETO 3a PEaKlMs HAa YYaCTHUIUTE B YETUPUTE
TPYIIH.

B rnaBa 4 ce pasriexaar pe3yaTaTuTe OT NPOBEACHUTE EKCIIEPUMEHTAIHYU U3CJIeIBaHuA. 3a
00paboTKa Ha pe3yATaTUTE CE H3MOJ3BAT IMOAXOJIIM 3aBUCUMOCTH, MOJEIM U MpPOTPaMHHU
IIPOJIYKTH.

6. CTeneH Ha MO3HABaHe HA ChCTOSTHUETO HAa MPo0JeMa U TBOPYECKa HHTepHpeTalust
HA JIUTEPATYPHHUSA MaTepHAaJ

ABTOpPBT Ha jaucepranusTa AoOpe Mo3HaBa MpoOieMaThKaTa M aJeKBaTHO MHTEPIIPETHpa
pasriexaaHaTta Hay4yHa JUTeparypa Mo BbOpoca. ToBa JMYM OT HampaBeHHTE pedeprpaHms.
AHanu3bT Ha JUTEPATYPHUTE U3TOUHULIU € TIOCTPOEH JIOTMYECKH IPAaBUJIHO U IO yJa4yHa CXeMa,
U3I0JI3BalKi CUCTEMHUS NTOAXO0/, 3aBbPIIBANKYU C KPATKUA U3BOJAU U apryMEHTUPaHa IO3ULIMS 110
OTJIEJIHUTE HEPEIICHH BBIPOCH. BCHUKO TOBa € IO3BOJMIO Ha JOKTOpaHTa Ja aHaIU3HUpa
CBCTOSIHMETO Ha MpoOsieMa, OTHOCHO OE30MacHOCTTa Ha JABMIXKEHUETO U EKCIepTHaTa JEHHOCT
npu um3cineasane Ha IITII u ma dopmynupa mpaBuWIHO LieNTa M 3aJaYUTE HA M3CIIEABAHETO,
OTYUTANHKU ChCTOSHUETO M aKTYaTHOCTTa Ha Mpooiiema.

7.CpoTBeTCTBHE HA M30paHaTa METOAMKA HA U3CJeBaHe ¢ MOCTABEHATA LeJ U 32124
HA JMCePTALMOHHUSA TPYI

Pa3zpabGoTenaTta u u3mona3BaHa OT JOKTOpPaHTa METO/AMKA MO3BOJISBA J1a CE pelaT YCIIEIIHO
3a/layuTe Ha U3CIEABAHETO U J1a C€ IOCTUTHE ITI0CTaBEeHAaTa L.

8.01eHKa Ha I0CTOBEPHOCTTA HA MaTepHaJia, BbPXY KOWTO ce 0CHOBABAT IPUHOCUTE

JlocToBepHOCTTa HAa MaTepualna, BbPXY KOUTO JOKTOPAaHTBHT IPaBU CBOUTE HU3BOAU H
NpeTeHIupa 3a NPUHOCH C€ OCHOBA HAa IIIOCTHUS My 3a1bJIOOYEH HaydeH MOAXOJ TNpH
IIpOBEXJaHe Ha u3cienBaHero. OCHOBHUTE M3CIEABaHUS ca INPOBENECHU B PEAHU YCIIOBHUE.
M3non3BaHa e mpenusHa anaparypa. Beuduko ToBa u pa3paboTeHaTa OT JOKTOpPaHTa METOJUKA €
IIO3BOJIMJIO J1a CE MOJIy4aT JOCTOBEPHHU PE3YJITATH.

9. llpuHOCH Ha JHCEPTALMOHHUS TPYA

JlucepraliuoHHUAT TpPyX IPEACTaBJIABA KOMIUIEKCHO HAy4yHO M3CIEABAaHE C el
nojoOpsiBaHe ekcrepTHoTo wu3cinenBaHe Ha [ITII, dYpe3 ekcmepuMEHTAHU U3CIEeIBaHMUS,
[IOJIy4YCHUTE pe3ylATaTH M HAIPAaBEHUTE HU3BOAU CBABPXKAT IPUHOCH, KOUTO MOXKE Ja ce
00eIMHAT B IPYNH HAYYHO IPUIOKHHU U MPUIIOKHH IPUHOCH KAaKTO CIIE/IBA:

Hay4Ho-npu/10:KHH NPUHOCH



e PazpaboreHa e MeTOJMKa 3a MPOBEXKJAHE HA EKCIEPHUMEHTAIHU HW3CIEIBAHHS C LEI
OIIpeJieNIsIHE Ha BpEMETO 3a peakuus Ha Bojgada Ha MIIC npu pasnuuHu npeaBapuTenHu
IBIDKCHUSI Ha aBTOMOOWMIIA MTPEM Bb3HUKBAHE HA OMACHOCTTA (3aKbCHUTEIHO JBHIKCHUE
ChC 3aJCliCTBaHa CHHMpAayHa CHCTEMa, 3aKbCHUTEIHO JBIDKEHHE Oe3 3aneiicTBaHa
CIMpaYyHa CUCTEMa; YCKOPUTEIHO ABHIKCHHUE; PABHOMEPHO JIBH)KEHHE), KOSTO BKIIOYBA
WHOBATUBEH IMOIX0/1, 0a3upaH Ha METO/Ia 3a onpeelisiHe Ha BpemeTo 10 conbebk (TTC);

e Jloka3zaHa € 3aBUCHUMOCT MEX/y BPEMETO 3a PEaKLUs U Pa3CTOSHUETO OT aBTOMOOMIIA J10
o0eKTa, Ch3/al OMACHOCTTa — C YyBEIMYaBaHE HA PA3CTOSHUETO BPEMETO 3a pEaKLus
HapacTBa I10 JIMHEIHA 3aBUCUMOCT;

e PazpaboTeH e anropuTbM 3a OIpEleNssiHE Ha KUHEMaTMYHHUTE HapaMeTpy Ha BCHYKU
y4acThIM TPH ,,aBapUHHO cnupane™ (peakiusi Ha BoJaya, 3aJCCTBaHE HA CIUPAYHUS
MEXaHU3bM, HApPaCTBaHE HA CHHPAYHOTO 3aKbCHEHHE M €()EKTHBHO CIIMpaHE) IIpH
pa3MyHU TpeABAPUTEIHM JIBWKCHUsS Ha aBToMoOmia. M3BemeHu ca wu3pasu 3a
ONpezesiHE Ha ONacHaTa 30HA 3a CIMpPAHE IPU IOCOYEHUTE I0-TOPE MpEeABApUTEIHU
JBIDKEHUS Ha aBTOMOOMIIA MIPeM Bh3HUKBAHE HA ONMACHOCTTA.

Ipunoxuu npuHOCH

e Cp3aazneHa e eKCIepUMEHTaIHA ypenda, BKIIOYBAIA KYMOJHH KaMepH ¢ MOTOPU3UpPAHU
BapruOQOKAIHU OOCKTHBH U IH(PPOB BHUICOPEKOpIEpP C BrpageH codryep, KOWUTO
OCHUTYpsIBa 3allC M BB3MOXKHOCT 3a IIOCJIEABAILl aHAJIM3 HA MOBEJCHUETO HA BOJAYM Ha
MIIC B peasiHu IbTHU yCJIOBUS,

e JlonmydeHu ca naHHU 3a BpEMETO 3a peakuus Ha Bogauute Ha MIIC ot ekciepumeHTaIHu
U3CIEABaHUsl B pEAIHU YCIOBHMS MpPU CIEAHUTE IPEABAPUTEIIHU JIBM)KEHUS Ha
aBTOMOOWJIa TIpeayd BB3HMKBAHE HA OINACHOCTTA. TIPEABAPUTEIHO 3aKbCHUTEIHO
JBUKEHUE CBC 3aJeiiCTBaHa CIUpayHa CHUCTEMA, IIPEABAPUTEIHO 3aKbCHUTEIHO
IBIDKeHHE Oe3 3a/eiCTBaHa CIUpayHa CHUCTEMa; IPEIBAPUTEIHO YCKOPUTEIHO
JBUKEHUE; NIPEABAPUTEIIHO PABHOMEPHO JIBH)KEHUE,

e B numanorosara nporpamua cucrema MATLAB e cp3nanena coOcTBeHa mporpama u ca
HAIIpaBEHM HMHXCHEPHU HM3YMCIEHUS 3a OINpEACIsSHE Ha NapaMeTpUTE Ha CIMpadHaTa
JUHAMUKA Ha BCUYKH Y4acTbhIM [IPU aBapuitHO cripaHe Ha 0a3a Ha M3BECTHH YpaBHEHMS.

10. OueHka 3a cTeneHTa HA JIMYHOTO Y4acTHe HA JMCePTAHTA B IPUHOCUTE

CwMmsTaM, 4e qucepTalMOHHMS TPy U HETOBUTE IPUHOCHU Ca JIMYHO JEJI0 Ha JOKTOPAHTA M0
BEIIOTO PBKOBOJICTBO HAa Hay4HUs My pbKoBojauTen. Hayunure o0oOIeHuss B TuCepTallMOHHUS
TPYyZ, NPUIOKEHUTE WHXEHEPHU METOJMKHM 3a H3CJIE[BAHE, HAIIABEHUTE EKCIIEPUMEHTH MU
U3BEJICHUTE PE3yITaTu ca Oe3CMOPHO JI0KA3aTEeICTBO 32 TOBA.

11. Ipenenka HA MyOJIMKAIUUTE MO TUCEPTAIHOHHUS TPYA



JIOKTOpaHTHT MMa TPU HAayyHH MYOJIMKAMK MO TeMaTHKara Ha aucepranusaTta. Exana ot
paboTute e camocrodTenHa U ¢ myonukyBaHa B M3Bectus Ha TY-CnuBeH, a Apyrure aBe — B
ChaBTOPCTBO C HAayYHHUS PBKOBOAWTEN MyOnukyBaHu B M3Bectus Ha Cbhio3a Ha YYEHUTE B
CnuBen nu MexaHnuka Ha MamHATE. [IpuemaM, e myOauKanuuTe OTpas3siBaT 3HAYMTETHA YacT OT
HAay4yHOTO M3CJIE[IBAHE M 3asABEHUTE NpuHOCH. He MU € M3BEeCTHO Ja ca LUTHPaHU OT APYrd
aBTOpH WM pedepupaHu B CIEUUATU3UPAHU MEYATHU WM €JIEKTPOHHHU u3naHus. bposar Ha
nyOJIMKAIlMUTE JaBa OCHOBAHME Ja C€ CUMTA, Y€ OCHOBHMTE PE3YNTaTH OT AMCEpTAl[MOHHATa
pa3paboTka 3a 3HaYMMHM 32 HayKaTa M NpaKTUKaTa M ca HAaIpaBeHH AOCTOSHUE HAa HaydHaTa
OOIIHOCT.

12. M3non13BaHe HA MOJyYEHHTE Pe3yJITATH B MPAKTUKATA

B usnpareHuTe Mu MaTepuanM HsiMa JOKYMEHTH JIOKa3BalllM 3alluTa Ha MHTEJEKTyalHa
cobctBeHocT. [lomydeHuTe pe3ynTratu MoraT yCIemHo Ja ce u3moi3Bar ot ekcneprute Ha [1TII
B ChAeOHATa MPAKTHUKA, KAKTO U B yUeOHHMS IpolLec Mpu o0ydeHue Ha CTyJeHTH 1o bezomacHoct
Ha aBTOMOOHMJIHOTO JIBM)KEHUE.

13. Onenka Ha CHOTBETCTBHETO Ha aBTOpedepaTa ¢ M3MCKBAHMATA 32 M3rOTBSHETO
MY, KAKTO ¥ HA aJleKBATHOCTTA HA OTPa3siBaHe HA OCHOBHHTE IOJIOKEHHMS U MPMHOCUTE HA
AUCEPTALMOHHHS TPYA

ABTOpedepaTbT € HM3TOTBEH B CBHOTBETCTBHS C W3HUCKBAHUATA M aJCKBAaTHO OTpa3siBa
OCHOBHUTE MOJIOKEHUS U IPUHOCUTE Ha JUCEPTALUOHHUS TPY.

14. MHueHus, 0eJiesKKM 1 NPENOPbKH KbM IMCEPTALMOHHH TPY

Cuuram, ye mpeIoKeHaTa AUCEpTAlMOHHA padoTa € 3aBbpUICH HayuyeH TPy, 3HAYUM 32
TeopusiTa M IMpaKTHKaTa Ha TPAHCIOpPTa, a U Ha oOmecTBOTO Karo wsio. IIpencraBenoro B
paboTarta CBHAETENICTBA 32 IO3HAHUATA HA aBTOpa B MpeMeTHaTa 00JIacT U JaBa Bb3MOXKHOCT 32
pa3BUTHE HAa IIOCTUTHATUTE PE3YJITATH U TSIXHOTO MPAKTUYECKO IPUIIOKEHHE.

Karo peneH3eHT Ha qUCEpTalMOHHUA TPY[, IPEICTABEH HA IPeJBapUTEIHaTa 3aliuTa Ipes
pa3IIMpeH KaTeApeH CBhBET, OAX HampaBWila HAKOJKO MPEUIOKEHHUS 3a KOPEKUUH. ABTOPBHT
HAITBJIHO C€ € ChOOpa3mI C HalpaBEHUTE OEJIEeKKHU, C KOETO € MOJ0OPUIT ChILECTBEHO TEKCTa Ha
JUCEPTALMOHHMS TPY.

JombinauTtenHo OMX MCKana Aa HalpaBs HAKOM OEJICKKH U MPEHOPBKHU:

e B nucepralMOHHUSA TPYA MMa HSAKOU CTHJIOBM HETOYHOCTH M HENPABWIIHO M3IOJI3BaHU

TEPMUHY,
e Ha crp. 116 BMecTo «KOpenus» MHO-KOPEKTHO € Ja C€ 3alulle «KOPEeIallMOHEH
aHaJaM3». 3a MbJIHOTa Ha OOSCHEHMETO, NOMBJIHUTEIHO CJeJBAllle Ja Ce pasriefa H

BB3MOKHOCTTA KOe(UIMeHTa Ha JMHeiiHa kopenauus Ha [IupcoH a e paBeH Ha HyIna;



e bux mpenopbyana Ha JOKTOpaHTa Aa pabOTH 3a Pa3NpOCTPaHEHHE Ha HAYYHUTE CH
pe3yiTaTé B MyOJIMKAIlMK B 4y)KOMHA, KOETO IIIe TOBeJe /10 MO-IIUPOKa MyOIMYHOCT, a

OTTaM M IUTHPaAHE Ha HAyyHATa MpPOTyKIIHS.
3abeneXKUTe U MpenopbKara Mo HUKaKbB HAaYMH HE 3acAraT 3HAYMMOCTTa Ha Pe3yJITaTUTE U
MIPUHOCA, IOCTUTHATH B IUCEPTAIMOHHUA TpyA. OOLIOTO MU MHEHHE 3a TUCEPTAIMOHHUS TP €
MOJIOKUTETHO — aKTyaJlHa TeMaTHKa, OpPUTHHAJICH MOJAXOM, A00pe CTpyKTypHpaHa paboTa ¢

BHUCOKO Ka4Y€CTBO Ha UJIIOCTPATUBHUA MaTCPUAJL.

3AKVIIOYEHHUE

Karto mmam npenBuj akTyalHOCTTa Ha pa3rieKJaHus MPoOsieM, U3BbPIICHUTE TEOPETUYHH
aHaJIM3M, EKIEPUMEHTAJIHM W3CJIEIBaHUs B JUCEPTALIMOHHUA TpyZ, KaTo OLIEHSIBaaM Karo
CaMOCTOSITEJIHO TBOPUECKOTO MOCTHKEHUE HAa JOKTOPAHTA, OCBUIECTBEHO B CHOTBETCTBHE ChC
3akoHOBarTa 0asa, cMsATaM, 4ye mpoueaypaTa oTroBapsi Ha uznuckBanusTa Ha 3PAC, IlpaBunHuka
3a HEroBOTO mpuiokeHue u [IpaBUiHMKA 3a yCIOBUATAa M peAa 3a MpUIOOMBAaHE HAa HAYYHU
crerien B TY—-Codusi.

Nmaliku mnpeaBua TOPEU3NIOKEHOTO, H3pa3sgBaM CBOSTA IIOJOXKUTEJIHA OIICHKAa Ha
OUCEPTAllMOHHUA TpyX M IpejjiaraM Ha yBaKaeMOTO HAy4yHO KypH Ja HIPUCHIU
oOpa3oBaTenHaTa U Hay4Ha CTEIEH ,,JOKTOp” Ha Mar. mHxK. AHre;a Xpucros Kpbcres B o6nact
5. Texumuecku Hayku, Ilpodecnonamno nampasienue 5.5. TpancnopT, kopaOoruiaBaHe u

aBUAIMsl, HAYYHA CIEIIUATHOCT ,,ABTOMOOUIIN, TPAKTOPHU U KapH' .
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1. Attributes of the dissertation research

The dissertation comprises 145 pages in total. The document is organized into an
introduction, four chapters, a conclusion, and a bibliography. The dissertation has 18 tables and
30 illustrations.

2. Significance of the issue addressed in the dissertation

The dissertation focuses on contemporary research and practical subjects. With the rise in
the number of vehicles and the escalation of traffic density, the enhancement of road safety
becomes increasingly relevant. The examination of motor vehicle drivers' response times and
their impact on total stopping distance, referred to in legal terminology as the hazardous stopping
zone, is essential for accident prevention and risk mitigation. Research in this domain is crucial
for automobile proficiency, significantly contributing to the analysis of traffic accidents.
Information on driver reaction times enables specialists to create more precise accident
simulations to identify the causes of collisions and evaluate the conduct of the individuals
involved.

The experimental assessment of motor vehicle drivers' response times and their impact on
hazardous braking zones can substantially enhance automotive expertise practice. | contend that
the issue addressed in the dissertation is highly pertinent.

The tasks outlined in the dissertation align with the established research objective. The
findings derived from the dissertation can facilitate subsequent scientific advancements.

3. Objective of the formulated issue

The objective of the dissertation is to conduct an experimental investigation to ascertain the
response time of a motor vehicle operator under real situations and its impact on the total braking
distance (hazardous stopping zone).

4. Utilized literary references

Throughout the dissertation's development, 126 titles were examined, comprising 12 in
Cyrillic and 114 in Latin. The examination of the literary sources indicates that the doctoral
candidate possesses a comprehensive understanding of the specialized literature, with the

majority of the materials being published within the previous decade.



5. Analytical Attributes of Dissertation Research

In the dissertation's opening, the doctorate candidate delineates the study issue and
substantiates its significance. The dissertation has four major chapters. The document has
sufficient tabular and graphical content, facilitating analysis and visualization.

Chapter 1, titled "Literature Review," provides an overview of the methodologies employed
to examine vehicle driver behavior, contemporary data collection devices, driver reaction time,
and the vehicle stopping process, including braking distance and characteristic times during
suspension dynamics. The objectives and duties of the research are delineated.

Chapter 2 analyzes the challenges associated with emergency braking during different
preparatory vehicle maneuvers, namely the act of halting a motor vehicle with the brake pedal
fully depressed. The study establishes the brake parameters in three scenarios: pre-deceleration
movement with both enabled and deactivated braking systems, and pre-acceleration movement.

Chapter 3 delineates the constructed experimental system, including the appropriate
selection of apparatus and the technique employed for executing the experiment. The system test
outcomes align with expectations and achieve the experiment's aims. The system can document
information on the driver's conduct. The data analysis conducted using the specialist software
meets expectations and facilitates the extraction of critical information on the driver's reaction
time. The approach for doing the experimental research is described. The study was executed in
two phases. Seventy-two legally competent drivers participated in the study, categorized into
four groups of eighteen individuals each: Group I: Assessment of driver reaction time during pre-
delayed movement with an activated braking system; Group Il: Assessment of driver reaction
time during pre-delayed movement without an activated braking system; Group Il1: Assessment
of driver reaction time during pre-accelerating movement; Group IV: Assessment of driver
reaction time during pre-uniform movement of the motor vehicle. The second phase of the
experiment involved 72 drivers distinct from those in the initial phase, categorized into four
groups. The response times of participants in the four groups were assessed.

Chapter 4 examines the findings of the experimental experiments done. Relevant
dependencies, models, and software applications are utilized to analyze the outcomes.

6. Level of comprehension about the problem’s status and innovative analysis of the
literary content

The dissertation author is cognizant of the problem and proficiently analyzes the relevant
scientific literature. This is apparent from the cited references. The examination of the literary
sources is methodically structured and adheres to an appropriate framework, employing a
systematic approach, culminating in concise findings and a well-reasoned stance on specific

unsolved matters. The doctorate student has been enabled to assess the issue of traffic safety and



expert involvement in road accident research, so accurately articulating the research's objectives
and tasks in light of the problem's status and significance.

7. Alignment of the selected research approach with the established objectives and

duties of the dissertation
The approach devised and employed by the doctorate candidate effectively addresses the
research tasks and attains the established objective.

8. Evaluation of the reliability of the sources behind the contributions

The reliability of the material from which the PhD student derives his findings and asserts
contributions is founded on his comprehensive scientific methodology in executing the study.
The primary research was done under genuine conditions. Precision instruments are utilized. The
approach devised by the PhD student facilitated the acquisition of dependable results.

9. Dissertation Contributions

The dissertation is a sophisticated scientific investigation aimed at enhancing the expert
analysis of traffic accidents. Through experimental research, the results and conclusions yield
contributions that can be categorized into groups of theoretical and practical applications as
follows:

Contributions to science and application

e A methodology has been established for executing experimental studies to ascertain the
reaction time of motor vehicle drivers during various preliminary 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.

e < Acorrelation between response time and the distance from the vehicle to the hazardous
item has been established; as the distance rises, reaction time increases linearly.

e An algorithm was created to ascertain the kinematic characteristics of all segments during
"emergency braking" (driver's response, activation of the braking mechanism,
augmentation of braking delay, and effective braking) across various pre-movements 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.

Implemented Contributions

e An experimental apparatus was developed, comprising dome cameras equipped with
motorized varifocal lenses and a digital video recorder featuring integrated software,
enabling recording and subsequent analysis of motor vehicle driver behavior under actual

road circumstances.



e « 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 emergence of a hazard: initially delayed motion with the brake
system engaged; pre-delayed motion without brake application; pre-accelerating
movement; pre-uniform motion;

e Inthe MATLAB dialog program system, a custom application was developed, and
engineering calculations were conducted to ascertain the characteristics of brake
dynamics across all portions during emergency braking, utilizing established equations.
10.  Assessment of the extent of the dissertation student's personal involvement in
the contributions

| assert that the dissertation and its contributions represent the individual efforts of the
doctorate candidate, facilitated by the expert mentorship of their supervisor. The scientific
summaries inside the dissertation, the used engineering research methodologies, the executed
experiments, and the resultant findings provide as unequivocal evidence of this assertion.

11. Assessment of publications related to the dissertation research

The doctorate candidate possesses three scholarly papers pertaining to the dissertation topic.
One study is autonomous and was published in the Journals of TU-Sliven, while the other two
are co-authored with the scientific supervisor and published in the Journals of the Union of
Scientists in Sliven and Mechanics of Machines. | acknowledge that the papers represent a
significant corpus of scientific inquiry and asserted contributions. I am unaware of any citations
or references to them by other authors in specialist print or electronic journals. The volume of
publications suggests that the primary outcomes of the dissertation are substantial for both
research and practice, and have been disseminated to the scientific community.

12. Application of the acquired results in practice

The papers provided to me lack documentation evidencing the safeguarding of intellectual
property. The results gained can be effectively utilized by traffic accident specialists in legal
proceedings and in the educational framework for instructing pupils in Road Traffic Safety.

13. Evaluation of the abstract's adherence to preparation standards and its effectiveness

in encapsulating the principal themes and contributions of the dissertation.
The abstract is produced in compliance with the stipulated standards and accurately
encapsulates the principal themes and contributions of the dissertation.

14. Assessments, observations, and suggestions for theses

I contend that the proposed dissertation is a comprehensive scientific endeavor, of

considerable importance to both the theory and practice of transportation, as well as to society at



large. The work demonstrates the author's expertise in the subject matter and offers a chance to
advance the attained findings and their practical implementation.

As a reviewer of the thesis submitted at the preliminary defense before a comprehensive
departmental board, | provided several recommendations for revisions. The author has
thoroughly adhered to the provided feedback, resulting in a substantial enhancement of the
dissertation text.

Furthermore, | like to provide other observations and suggestions:

e The dissertation has several stylistic flaws and misapplied terminology;

e On page 116, it is more accurate to state "correlation analysis" instead of "correlation."

To ensure a comprehensive explanation, the potential for Pearson's linear correlation
coefficient to equal 0 should also be addressed;

e | urge that the PhD student disseminate his scientific findings through international

publications, which will enhance visibility and hence increase citations of his work.

The comments and suggestions do not diminish the importance of the results and
contributions attained in the dissertation. My overall assessment of the dissertation is favorable—
contemporary subject matter, innovative methodology, well-organized structure, and high-quality
illustrative content.

CONCLUSION

Considering the relevance of the issue at hand, the conducted theoretical analyses and
experimental research in the dissertation, which independently assess the doctoral candidate's
creative contributions and adhere to the legal framework, | assert that the procedure complies
with the stipulations of the ZRAS, its application regulations, and the terms and conditions for
obtaining scientific degrees at TU-Sofia.

Given the aforementioned, | express my positive assessment of the dissertation and suggest
to the prestigious scientific jury the conferral of the educational and scientific degree "doctor" to
M.Sc. Eng. Angel Hristov Krastev in the field of Technical Sciences, Professional Direction
5.5. Transport, Shipping, and Aviation, with a scientific specialty in "Cars, Tractors, and

Trucks".

Compiled by: ..o
Ruse, 03.10.2024 /prof. Dr. Eng. V. Pencheva/



