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ADNOTARE
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3. Conducator stiintific: conf. univ., dr., NOVOROJDIN Dumitru,

4. Textul adnotarii:

Lucrarea de master intitulata ,,Contributii Tn Tmbundtatirea sigurantei circulatiei rutiere prin
intermediul inteligentei artificiale in transportul auto” exploreaza problema reducerii riscurilor asociate
traficului rutier prin incorporarea tehnologiilor avansate de inteligenta artificiala (IA) in sistemele
moderne de suport si control al vehiculelor. Studiul scoate in evidenta importanta sporirii fiabilitétii, a
reactiei rapide si a abilitatii de a anticipa situatiile critice, avand in vedere cresterea volumului de trafic
si diversificarea conditiilor mediatice.

In cadrul acestui studiu, sunt examinate conceptele fundamentale ale IA, tehnicile de prelucrare a
imaginilor, algoritmii de invatare automatd, modelele pentru detectarea obstacolelor si sistemele
autonome de franare. Se propune un model conceptual pentru un sistem inteligent de siguranta rutiera,
structurat 1n trei componente principale: subsistemul de perceptie, subsistemul de analiza si decizie,
precum si subsistemul de actionare automatd. Sunt prezentate scenarii experimentale, metode de
simulare utilizand diferite programe, in plus fatd de un set de indicatori de performanta, inclusiv timpul
de reactie, precizia detectiei, frecventa coliziunilor si stabilitatea dinamicd a vehiculului.

Rezultatele obtinute aratd cd integrarea inteligentei artificiale are un impact semnificativ in
reducerea erorilor umane, cresterea sanselor de evitarea coliziunilor si imbunatatirea comportamentului
vehiculului in medii dinamice si conditii meteorologice variabile. Sistemul propus reuseste sa reduca
timpul de reactie cu pana la 35%, sda Imbunatateascd precizia detectdrii obstacolelor cu 20-30%
comparativ cu sistemele traditionale ADAS si sa scada riscul de accidentare cu peste 40%.

Teza aduce contributii analitice si metodologice semnificative in domeniul sigurantei rutiere,
subliniind potentialul tehnologiilor Al pentru dezvoltarea transportului inteligent si a vehiculului
autonom. Concluziile formulate pot fi utilizate ca fundament pentru proiectarea de sisteme avansate de

asistentd, precum si pentru elaborarea unor politici de siguranta rutierd la nivel national.



AHHOTALIUA

1. Tema npoekra: «[loBbllieHrEe 6€30MACHOCTH TOPOKHOTO ABMXKEHUS C TPUMEHEHUEM
NCKYCCTBEHHOI'O MHTEJUUIEKTA B aBTOMOOMJIBHOM TPAHCHIOPTE»
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4. PykoBoaurens: [{ok. koH(. yaus. HoBopoxaun /1.

5. TekcT aHHOTaUUNU:

Pabora na Temy «lloBbllieHHE O€30MaCHOCTH JIOPOXKHOTO JIBIXKEHUS C TMPUMEHEHUEM
NCKYCCTBEHHOI'O MHTEJUJIEKTA B aBTOMOOMIBEHOM TPaHCHOPTE» TOCBSIIEHA MpodieMe
CHIDKEHHUS PUCKOB, CBSI3aHHBIX C IOPOKHBIM JIBH)KEHUEM, ITyTeM BHEIPEHUS MEePEOBbIX TEXHOJIOTHI
uckycctBeHHoro wuHtemiekta (UMW) B coBpemMeHHBIE CHUCTEMBI TOAJEPKKA U YIOPABJICHUS
TPaHCIOPTHBIMU CpelicTBaMu. B uccieoBanuy MoJ4epKUBAETCsl BAXKHOCTh MOBBIIICHHS HAIEKHOCTH,
OBICTPOTO PEarupoBaHUsi W CIOCOOHOCTH TPEIBUICTh KPUTHUECKHUE CUTYallMd B YCIOBHUSX POCTa
MHTEHCUBHOCTHU JOPOXKHOTO JBUKEHUS U TUBEpCU(DUKAIINY YCIIOBUHN CPEIbI.

B namHOM mccnemoBaHWM paccMmaTtpuBaroTcs (QyHIaMeHTalbHble KoHienmun WU, meromb
00paboTKK M300pakeHUi, AITOPUTMBI MAIIIMHHOTO OOy4Y€HUs, MOJEIN OOHAPYKEHUS MPENATCTBUN U
CUCTEMbl aBTOHOMHOIO TopMoxkeHMs. llpemiaraercss kKoHUENTyalbHass MOJENb HHTEIIEKTYaJbHOU
CUCTeMBbI 0O€30MaCHOCTH JOPOKHOTO MABM)KEHHUS, COCTOSIAs M3 TPEX OCHOBHBIX KOMIIOHEHTOB:
MOACUCTEMBI  BOCHPHSATHS, TMOACHUCTEMbl aHAJIM3a W MPUHITHS PEIICHWA U TMOACUCTEMBI
aBTOMaTU4yeckoro cpabareiBanus. [IpernctaBieHbl SKCIEpUMEHTANbHBIE  CIICHAPWUH, METOJbI
MoJiennpoBanus ¢ ucnoibp3zoBanneM MATLAB/Simulink, a Takxe Habop nokasareneii 3¢ppexTuBHOCTH,
BKIJIIOYasi BpeMSl pPEaKIUU, TOYHOCTh OOHApYyXEHHs, YaCTOTy CTOJIKHOBEHHH M JMHAMUYECKYIO
YCTOMYMBOCTh TPAHCIIOPTHOT'O CPECTBA.

[TomryueHHbI€ pe3yabTaThl IOKA3bIBAIOT, YUTO MHTETPALIHS HCKYCCTBEHHOT'O HHTEIUIEKTa OKA3bIBACT
3HAYUTEIIPHOE BIIMSIHUC Ha CHIDKCHHUE KOJMYECTBA YEJIOBEUSCKUX OIIMOOK, TMOBBIIICHHE BEPOSITHOCTH
MPEeIOTBPALECHUS CTOJKHOBEHUI U yITydIlIeHHE MOBEICHUS TPAHCIIOPTHOTO CPEACTBA B JUHAMHYHOMN
cpele W WM3MEHYMBBIX MOTOAHBIX ycioBusix. [lpemnaraemasi cucreMa IMO3BOJIIET COKPATUTH BpeMs
peakuuu 10 35%, MOBBICUTH TOYHOCTh OOHapykeHus npenarctBuil Ha 20-30% mo cpaBHEHHIO C
TpaguimoHHbIMH cucteMamMu ADAS 1 cHU3UTH puck aBapuit 6osee yem Ha 40%.

[TpoeKkT BHOCHUT 3HAYUTENbHBIN HAY4YHBI U METOJOJIOTUYECKUI BKJIaA B 001acTh OE30MaCHOCTH
JIOPO’KHOTO JIBWKEHUSI, TOJYEPKHUBAs TMOTEHIUAT TEXHOJOTHH MCKYCCTBEHHOTO HHTEIJIEKTa MJis
pa3BUTHUA  HMHTEIUIEKTYalbHOIO  TPAHCIOPTA W aBTOHOMHBIX  TPAHCHOPTHBIX  CPEJICTB.
CdopmynrpoBaHHbIE BBIBOABI MOTYT OBITh HCIOJB30BaHbl B KAa4eCTBE OCHOBBI ISl pa3pabOTKU
COBPEMEHHBIX CHCTEM IIOMOIIU BOJUTENI0, a TaKXke g pa3padOTKH TOIUTHKU Oe30MacHOCTH
JIOPO’KHOTO JIBM>KEHHS HA HALIMOHAJIbHOM YPOBHE.

ANNOTATION
The theme of the project: " Contributions to improving road safety through artificial intelligence
in road transport "
1. The project is carried out at the Department of " Transports ".
2. Project author: Vragalev Dmitrii
3. Scientific adviser: PhD in Technical Sciences, Associate Professor NOVOROJDIN Dumitru,
4. Annotation text:

The master's thesis entitled "Contributions to improving road safety through artificial intelligence
in road transport™ explores the issue of reducing the risks associated with road traffic by incorporating
advanced artificial intelligence (Al) technologies into modern vehicle support and control systems. The
study highlights the importance of increasing reliability, rapid response and the ability to anticipate
critical situations, given the increase in traffic volume and the diversification of media conditions.

In this study, the fundamental concepts of Al, image processing techniques, machine learning
algorithms, obstacle detection models and autonomous braking systems are examined. A conceptual



model for an intelligent road safety system is proposed, structured in three main components: the
perception subsystem, the analysis and decision subsystem, and the automatic actuation subsystem.
Experimental scenarios, simulation methods using MATLAB/Simulink are presented, in addition to a
set of performance indicators, including reaction time, detection accuracy, collision frequency and
vehicle dynamic stability.

The results obtained show that the integration of artificial intelligence has a significant impact in
reducing human errors, increasing the chances of collision avoidance and improving vehicle behavior in
dynamic environments and variable weather conditions. The proposed system manages to reduce
reaction time by up to 35%, improve obstacle detection accuracy by 20-30% compared to traditional
ADAS systems and decrease the risk of accidents by over 40%.

The thesis makes significant scientific and methodological contributions in the field of road safety,
highlighting the potential of Al technologies for the development of intelligent transportation and
autonomous vehicles. The conclusions formulated can be used as a foundation for the design of advanced
assistance systems, as well as for the development of road safety policies at the national level.
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BBEJEHUE

Be3onacHOCTh AOPOKHOTO JBMXKEHUS TPENCTaBIIsieT co00i OIHY M3 BakHEHIINMX Mpodiem
COBPEMEHHOI0 O0IIECTBA, OKA3bIBasl 3HAYMTEIBHOE BIMSIHUE Ha OOLECTBEHHOE 3710POBbE, SIKOHOMUKY
U Ka4eCTBO XHU3HU. B yCIOBHAX CTPEMHUTEIBHOTO Pa3BUTHs TOPOJICKOW MOOMIIBHOCTH, YBEIUYCHUS
IUIOTHOCTH TPAHCIOPTHBIX INOTOKOB M pPa3HOOOpa3us BUJOB TPAHCHOPTHBIX CPEJACTB BO3HMKAET
HE00XOAMMOCTh BHEAPEHHSI HHHOBAIIMOHHBIX PEILICHH, HAIIPABJICHHBIX Ha CHIKEHHE KOJIMYECTBA
TSYKECTH TOPOKHO-TPAHCIIOPTHBIX MPOUCILIECTBUM.

BJI/1 onpenensercss Kak COBOKYITHOCTh TEXHUYECKUX, OPTaHU3AIMOHHBIX U 00pa30BaTEIbHBIX
Mep, HallpaBJIEHHBIX Ha MPEAOTBPAIIEHNUE JOPOKHO-TPAHCIIOPTHBIX TPOUCIIECTBUM U MUHUMU3ALIUIO
UX TOCIeACTBUH. YpOBEHb O€30IIaCHOCTH OIPEIENsAeTCs YEeThIPbMs OCHOBHBIMHU (DaKTOpaMHU:
BOJAMTEIL — TPAHCIIOPTHOE CPENICTBO — JOPOTa - Cpea.

[To nmanabpiM Bcemupnolt opranmszanuu 3apaBooxpanenust (BO3), exerogno ©6omnee 1,3
MUJIJTHOHA YEJIOBEK IMOTUOAIOT B PE3YNIbTaTe JOPOKHO-TPAHCIIOPTHBIX aBAPHid, a JIECATKH MIUJLTHOHOB
MmoTy4yaroT cepbE3Hble TpaBMbl. B Pecnybnmuke MommoBa um EBpomeiickom Coro3e, HECMOTpsl Ha
TEHJCHUUIO K CHWXeHUI0 uuciaa cMmeprenbHbix JTII, ypoBeHb pucka OCTaércsi BBICOKMM 10
cpaBHEHMIO ¢ LesimMu crparerun «Hynesas cmeptHocThY (Vision Zero — OTCYTCTBHE CMEPTENbHbIX
aBapuit k 2050 roxy).

B ostux ycnoBuax uckyccTBeHHbIH uHTeekT (MM) cTaHOBUTCS — CTpaTerndyeckuM
MHCTPYMEHTOM JUIsl TIPeoOpa30oBaHMsl aBTOMOOMIBHOTO TPAHCHOPTAa B OE30MAaCHYIO, aJlaTHBHYIO U
sddextuBHyto cuctemy. [Ipumenenne MU no3posiseT He TOIBKO aHATM3UPOBATh U IMPOTHO3MPOBATH
PUCKH, HO M NIPUHUMATh PEUICHHS] B pEalbHOM BPEMEHM JUIsl MPEAOTBPAILLEHUS CTOJIKHOBEHHI,
KOHTPOJISl YCTOHYMBOCTH aBTOMOOWJISA, PAacHO3HABaHMs JOPOXHBIX 3HAKOB M OLIEHKU IOBEICHUS
BOAMTETIS.

Wnterpanus UM B aBTOMOOMIIBHBIA TpaHCIOPT — Oyab TO 4Yepe3 CUCTEMBbI MPOJBUHYTON
nomou Boxautento (ADAS) wunu dyepe3 pa3BUTHE ABTOHOMHBIX TPAHCIOPTHBIX CPEICTB —
CIOCOOCTBYET 3HAUUTEILHOMY COKPALEHUIO YHMCJIa YEJOBEYECKHX OIIMOOK, KOTOpbIE SIBIISIOTCS
OCHOBHOM MPHUYMHON JOPOKHO-TPAHCIOPTHBIX MNpoucuiecTBuid. Kpome TOro, ucnosib3oBaHue
QJITOPUTMOB MALIMHHOTO OOy4YeHMs M HEHPOHHBIX ceTeil oOeclieurBaeT MOCTOSHHYIO aJaNTaluio
CHCTEM K peaJIbHBIM yCJIOBHSM JIBHKEHHSI, OKPYKAIOIIEH Cpeabl 1 HHPPACTPYKTYPHI.

Hacrosimass paGora HampaBieHa Ha H3y4eHHE, aHaIM3 U Pa3pabOTKy TEOPETHUYECKUX U
NPUKIAJAHBIX PEUICHUH, CBSI3aHHBIX C IMOBBIIIEHUEM O€30MaCHOCTH JOPOXKHOTO JABFIKEHHS
IIOCPEACTBOM UCKYCCTBEHHOI'O MHTEIIJIEKTA.

OCHOBHBIE 1I€TTM HCCIIEIOBAHUS 3TO aHAINU3 (PaKTOPOB, OMPENEISIONINX YPOBEHb JIOPOKHOIO
pHUCKa, U COBPEMEHHBIX TEHJEHLUH B 001acTH 0€30MacHOCTH TPAHCHOPTHBIX CHUCTEM, H3ydEHHE
COBPEMEHHBIX NPUJIOKEHUN MCKYCCTBEHHOIO HHTEIIEKTa B cdepe TpaHCcIopTra, pa3pabdoTka
KOHLENTYaJlbHOW MOJAENN MJI1 OLEHKM U TPOTHO3UPOBAHMS PHUCKA JOPOKHO-TPAHCIOPTHBIX
MIPOMCIIECTBUM, MOJEIMPOBAHUE IOBEACHUSI «MHTEJUIEKTYaJbHOIO» aBTOMOOWIS B  cpene
MATLAB/Simulink, npeanoxenue pemieHuii mo unHrerpaiuud HHM-cucteM B HHTEIUICKTYaJIbHYHO
JIOPOKHYIO HHPPACTPYKTYPY.

PaGoTa ocHOBaHa Ha KOMIUIEKCHONH METOJIOJOTHH, BKJIIOYAIOLIEH CPaBHUTENILHBIA aHAIN3
MozieNiel JOpOoKHOW OE€30MacHOCTH, MCIONb30BAHHE METO/J0B YHCIEHHOTO MOJCIUPOBAHUS H
CHUMYJISILIMM, TIPUMEHEHHE aJrOpuTMOB HCKyccTBeHHoro uHrteiuiekta (Machine Learning, Deep
Learning, Vision Al), Bepudukaiuio pe3yIbTaToB ¢ MOMOIIBIO SHEPIETHUECKUX M JIMHAMUYECKUX
CUMYJISALIUM.

Ilens manHOW pabOTHI — aHAIM3 W pa3pabOTKa METOJIOB, OCHOBAHHBIX HAa TEXHOJOTHUSX
MCKYCCTBEHHOTO MHTEIJICKTa, HalpaBJIEHHBIX Ha IOBBIIIEHUWE YPOBHS O€30MaCHOCTH JOPOYKHOIO
JIBUKEHHSI TIOCPEICTBOM HUX HMHTETPAallid B COBPEMEHHbIE WHTEIEKTyallbHbIEe TpPaHCIOPTHBIE
CHUCTEMBI.
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