Technical sciences ISSN 2307-5732

DOI 10.31891/2307-5732-2024-337-3-24
VIIK 004.9
JIPEBUY JIFOBOMUP

Hamionansuuii yHiBepcutet “JIpBiBcbKa MOJiTEXHIKA”
https://orcid.org/0009-0004-0426-8984

e-mail: liubomyr.0.drevych@lpnu.ua

AHAJII3 THOOPMAIIMHUX CUCTEM YTPUMAHHS TA CETMEHTAIIIL CMYT
JUIsA BUPIHHEHHA 3AJAYI NIIBUIIIEHHSA BE3IIEKU PYXY

AemomobinbHa 6e3neka € HeGI0'€EMHOI CKAAA080H CYYACHO20 MPAHCNOPMHO20 CeKmopy, de 8UHUKAE NOCMIlHA
nompeba 8 iHHO8AYIAX 0/ 3MEHWEHHS pPU3uKie JOPONCHLO-MPAHCNOPMHUX npuzod. Y yboMy KoHmekcmi cucmemu
YMPUMAHHSL cMyau pyXy ma ceemeHmayii cmye gidizpaioms Kaw0408y poav y nideuujeHHi 6esneku dopodcHbozo pyxy. Li
cucmemu 8uKopucmosgyloms nepedosi mexHo/02ii komn'tomepHo20 30py ma MAWUHHO20 HABYAHHSA 0151 ABMOMAMUHYHO20
GUSIBAEHHA MA AHAAIZY pyX0eux cmyz HA doposi. Ix ocnoena mema noaszae 6 momy, wo6 nonepedumu 8odiie npo
8UX00JJCEHHs X asmoMo6inis 3a Medxci cmyau pyxy abo Hebe3neuHi MaHespu, 3abe3neyyroyuu 84AcHI 3axo00u 0151 yHUKHEHHS
aeapitl. L[s abcmpakyis 00cAidxHcye poab ma 8axcAUBICMb cucmem YMpUMAHHS CMyau pyxXy ma ceameHmayii cmyz y
cmeopeHHi 6e3neuHiwux dopie ma 3meHweHHI asgapiliHocmi. Illasixom enposadiceHHss nepedosux mexHo/02il ma
aszopummis aHaaizy 306pasceHb, yi cucmemu He Juwe donomazarme 800iIM Kepyeamu agmomobiaamu 6iavul
epekmuesHo, a Ul cnpusome y cmeopeHHi BUCOKOMEXHO102141H020 ma 6e3ne¥Ho020 MPAHCNOPMHO20 cepedosuwa.

Karwuosi cnoea: AemomobinbHa 6Ge3neka, cucmema ympuMaHHS CMy2u pyXxy, cezMmeHmayiss cmyz, 00poxcHI
npuzodu, Komn'romepHutl 3ip, MaQWUHHE HABYAHHS, AHA/1I3 300PANHCEHb.
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ANALYSIS OF LANE KEEPING AND SEGMENTATION INFORMATION SYSTEMS TO SOLVE THE PROBLEM
OF IMPROVING TRAFFIC SAFETY

In the modern era, the rapid development of autonomous driving technologies has significantly influenced traffic safety measures.
Among the critical components of these technologies are Lane Keeping Systems (LKS) and Lane Segmentation Information Systems (LSIS).
These systems play a vital role in preventing accidents caused by lane departures, a prevalent cause of road incidents globally. This analysis
aims to explore the efficacy of LKS and LSIS in enhancing traffic safety, focusing on their technological aspects, implementation challenges,
and potential benefits.

Lane Keeping Systems are designed to assist drivers in maintaining their vehicles within lane boundaries. These systems typically
employ sensors, cameras, and artificial intelligence algorithms to monitor lane markings and vehicle position continuously. When a potential
lane departure is detected, LKS can provide corrective actions such as steering adjustments or warnings to the driver. The integration of LKS
in vehicles has shown a reduction in unintended lane departures, thereby decreasing the likelihood of accidents caused by driver distraction
or drowsiness.

Similarly, Lane Segmentation Information Systems are integral to the functionality of autonomous and semi-autonomous vehicles.
LSIS use advanced image processing techniques to identify and segment lanes from road images captured by cameras. This segmented
information is crucial for vehicle navigation, enabling precise lane tracking and maneuvering. By providing accurate lane information, LSIS
contribute to the overall situational awareness of the vehicle, enhancing its ability to make informed driving decisions.

The synergy between LKS and LSIS is evident in their combined ability to improve traffic safety. While LKS provide real-time lane-
keeping assistance, LSIS ensure that the vehicle has an accurate understanding of the road layout. This combination minimizes the risk of
lane-related accidents, particularly in complex driving scenarios such as highways and urban intersections.

Despite their benefits, the implementation of LKS and LSIS faces several challenges. One major issue is the variability in road
conditions and lane markings. Inconsistent or poorly maintained lane markings can impair the effectiveness of these systems. Additionally,
adverse weather conditions such as rain, fog, or snow can obstruct the sensors and cameras, leading to potential system failures. Therefore,
continuous advancements in sensor technology and image processing algorithms are essential to address these challenges and enhance
system reliability.

Another challenge lies in the integration of LKS and LSIS with other vehicle systems. Ensuring seamless communication between
different systems is crucial for optimal performance. This requires robust software architectures and standardization across different vehicle
manufacturers. Moreover, the transition from human-driven to autonomous vehicles necessitates public acceptance and regulatory support.
Educating drivers about the capabilities and limitations of LKS and LSIS is vital to build trust and encourage adoption.

The potential benefits of LKS and LSIS in improving traffic safety are substantial. By reducing the frequency of lane departure
incidents, these systems can lower the overall accident rate. This not only enhances driver and passenger safety but also reduces the
economic costs associated with road accidents. Furthermore, the widespread adoption of LKS and LSIS can lead to smoother traffic flow and
reduced congestion, contributing to a more efficient transportation system.

In conclusion, Lane Keeping Systems and Lane Segmentation Information Systems are pivotal in the pursuit of safer roads. Their
ability to prevent lane departures and provide accurate lane information underscores their importance in modern vehicle safety
technologies. While challenges exist, ongoing research and development efforts are poised to overcome these hurdles, paving the way for
more reliable and effective systems. As these technologies continue to evolve, they hold the promise of significantly enhancing traffic safety
and transforming the future of transportation.

Keywords: Road safety, lane keeping assistance system, lane segmentation, road accidents, computer vision, machine learning,
image analysis.

IHocTanoBka mpodJjemu
lonoBHa Mera poO3pOOJICHOI CHUCTEMH IMIONIATA€ B MIJBUINCHHI OE3MEKH JOPOKHBOTO PYXy MLUIIXOM
aBTOMATHYHOI'O BUSBJICHHS CMYT PyXY Ta HaJaHHs BIJIOBITHOTO cHrHaiy cuctemi yrpuMmanas cmyru (LKA). Is
iHHOBaI[il{HAa 1HII[IaTWBA HAIJICHA Ha 3a0e3rnedeHHs Oe3neuHoi Ta KoM(POPTHOT MOAOPOXKi I BOIIB, MIHIMI3YIOUH
PU3UKH TOPOKHBO-TPAHCIIOPTHUX MPUron. Ilepe OCHOBHUM 3aBIaHHSIM CHUCTEMH CTOITh 3aBIaHHSA PO3POOKH Ta
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IHTEeTpaIlii CyJacHHX CEHCOpIB, SKi 3a0€3MeUyI0Th MOCTiIHHE MOHITOPUHT JIOPOXKHBOI 00cTaHOBKHU. Ile BKIO4Yae B
ce0e BUKOPUCTaHHS KaMep, pajiapiB Ta Jiapis, 0 3a0e31eYyI0Th BUCOKY TOUHICTh Ta IIBHJIKICTb PEaKIii CHCTEMHU
Ha 3MiHH B OTOYEHHI. [HTerpaist Iux CeHCOpIB I03BOJISIE CUCTEMI OTPUMYBATH 00'€KTHBHY iH(OPMAIIIIO PO PYXOBi
CMYTH Ta OTOYYyIOUi 00'€KTH, ITiABUIIYIOYH 3arajbHUI piIBEHb O€3MEKH Ta 3pyYHOCTI AJIsl BOMIIB.

OCHOBHE 3aBJIaHHS CHCTEMH — II¢ aBTOMaTHYHE BUSIBJICHHSI CMYT PyXy Ha JIOPO3i Ta MOJAJblLIe HalaHHS
BIAMOBITHOTO cUrHaiy cucrteMi yrpumanus cMyrd (LKA) nnst aktuBHOTrOo yrpaBmiHHS aBToMoOiieM. Lle no3Boisie
BOJISIM KepyBaTH aBTOMOOiTeM 3 OUIBIIOI BIIEBHEHICTIO Ta €(EeKTHBHICTIO, 3a0e3Meuyloud ONTHMAJbHY
TPAEKTOPIIO pyXy Ta YHUKHEHHS HEOS3NMEUHUX CUTYyalii Ha JOPO3i.

KirouoBrM enreMeHTOM IIi€l CHCTEMH € po3po0OKa Ta BIPOBAHKEHHS alTOPUTMIB MAIlTMHHOTO HABYAHHS, K1
3a0e3NeuyIoTh TOYHE BHABJICHHS CMYT PyXy Ta alJanTaliio IO Pi3HHX YMOB JOPOKHBOro MOKpHUTTA. Lle mossosse
CHCTEMi TIpaIfoBaT ¢PEeKTHBHO HABITh B yMOBaX OOMEKEHOi BUANMOCTI, MOTaHUX ITOTOJHUX YMOB a00 Ha Pi3HUX
tinax popir. Takuii migxin MakCHMalbHO MiJBHINYE PiBEHb OE3NEeKH Ta HANIHHOCTI CHCTEMH yTPHUMAaHHS CMYyTH
(LKA), 3a0e3neuyrount BOisIM JJOAATKOBUII PIBEHb 3aXUCTY MiJl Yac KEPyBaHHS aBTOMOOLIEM.

AHaJti3 0CTaHHIX JKepe

VY cBoilt po6ori [1], Zhou Ta Tuzel BpoBaKyIOTh HOBATOPCHKY HEWPOHHY Mepexy, Binomy sk VPGNet,
1Sl IOKPAILEHHs! TOYHOCTI PO3Mi3HABAHHSA JOPOKHIX PO3MITOK. IXHill Mmiaxij 3acHOBaHMIl Ha BUKOPHCTaHHI TOYOK
3HUKHEHHS JUIS aBTOMAaTHYHOTO BHPIBHIOBaHHS 300pa)KeHb JOPOTH, IO CIPHUsSE€ TOYHOMY BHSBICHHIO Ta
knacudikamii cMyr pyxy Ta pO3MITKH. PesymbraTé iX HMOCHIIKCHHS NOPIBHIOIOTBCA 3 0a3010 IaHWUX Ui
3a0e3MedeHHs] TOYHOTO aHaji3y PO3MITOK Ha JOpO03i, M0 TOKpamrye e(EeKTHBHICTH CHCTEM IOIIOMOTH BOIISM,
0COOJIMBO B CKIAJHHUX JOPOKHIX yMOBaX.

V¥ [2], He, Wang Ta Zhang HamaroTh OIS CYYacHHX TEXHOJIOTIH TIMOOKOTO HABYAHHS JUIS BHUSBIICHHS
CMYT pyxXy. BoHH HOCHIIKYIOTH Di3HI apXiTEKTypH MEpex, 0 3a0e3NedyloTh TOYHE PO3II3HABAHHS CMYT, Ta
BKa3ylOTh Ha BaXJIMBICTh MONEPEIHHOTO HABYaHHSA MOJENEH Ha PI3HOMAHITHHX JaraceTax Uil 3MCHIICHHST
NOMHWJIOK Yy pEalbHUX JOPOXKHIX CIeHapisXx. MeToquka MOpIBHSHHS pealbHUX yMOB 3 €TaJOHaAMHU JI03BOJISIE
OTPUMYBAaTH JeTajbHy iH(POPMAII0O MPO CTaH CMYT, HIO CHPUsIE BJOCKOHAJICHHIO AITOPUTMIB aBTOMAaTHYHOTO
BOJIHHA.

Ghafoorian Ta cmiBaBTopH B [3] IpONOHYIOTH OaraToJOMEHHE HABYAHHS JUTS MOKPAIECHHS POOOTH CHCTEM
PO3MI3HABAHHA CMYT. IXHS MeETOAMKAa 6a3yeThcsd HA aHANi3i JAaHUX 3 PIi3HMX JDKEpel, IO J03BONISE CHCTEMi
aJIalTyBaTUCS O 3MIHHUX YMOB OCBITJICHOCTI Ta MOTO/U. AJITOPUTM MOPIBHIOE OTPUMaHi 3HIMKH 3 BCTAHOBJICHUMH
mapaMeTpamH, iIeHTH(PIKYIOUH MOXKIIHBI IIPOOIIEMHI TUISHKHA Ha JOPO3i.

V¥ [4], Li ta #oro xoneru npenctapisitoTh Metol Line-CNN 11 BU3HAYeHHS MiCIIE3HAXOKCHHS JOPOKHIX
JiHIA, BUKOPUCTOBYIOUM KOHBOJIOWIWHI HEWPOHHI Mepeki. BUKOPHUCTaHHSA Takoro METONY CHPHSE ITiJBUIICHHIO
e(PeKTHBHOCTI CHCTEM aBTOMATHIHOTO BOJIHHA Ta 3a0e3meduye OinbIry Oe3neKy Ha Toporax.

VY mocnimkensi [5], Neven Ta oro koMaHaa IPOIOHYIOTH ITiIXi]T IO BUSBICHHS CMYT, 3aCTOCOBYIOUH
MeTo]l iHCTaHI-cerMeHTauii. L{s MeTouka 103BosIss€ MPOBOJUTH JETAIBHUN aHalli3 300paXkeHb, BIIPI3HAIOYH CMYTH
PYXY BiJl iHIINX €JIE€MEHTIB JOPOXKHBOTO OKPUTTS. 3aCTOCYBaHHS IHCTaHIIl-CErMEHTaIli] 3a0e31euye BUCOKY
TOYHICTP y PO3Mi3HaBaHHI Ta KiacudikaIii cMyT pyxy.

OcraHHi I0CIIDKEHHS B rajly3i po3ii3HaBaHHs JOPOXKHIX PO3MITOK Ta CMYT PYXY MOKa3yIOTh 3arajibHy
TEHJICHIIII0 IO BUKOPUCTAHHS MEPEIOBUX METO/IIB MIMOOKOTr0 HaBUYAHHS JIJIsl HOJIIIIIEHHSI TOYHOCTI CHCTEM
JIOTIOMOTH BOZiSIM Ta aBTOMaTHYHOT0 BOJiHHS. OHIEI0 3 KIFOYOBUX CKIIAJIOBUX YCIIIXY € aJanTallis po3podieHnx
ITOPUTMIB JI0 PETbHUX YMOB JIOPOXKHBOTO PYXY, TAKHX SIK PI3HOMaHITHICTh OCBITJIIEHHS Ta HOrOAHMX yMOB. Lle
BHMAara€e BUKOPHCTAHHS PI3HOMAHITHUX JAaTaceTiB U TPEHYBaHHS MOJeNel Ta po3poOKU TEXHIK, SKi 3a0e3Meuyr0Th
CTIHKICTH 10 3MiHHHX YMOB JIOPOXKHBOTO CEPEAOBHIIIA.

BuxJiag ocHOBHOro MaTepiany

Just yenimHoi BIpoBa/UKEHHsT po3po0IoBaHoi iHOPMAIiHOI CHCTEMHU BaXIJIMBO IMPOBECTH TIMOOKE Ta
SAKICHE TPOEKTYBaHHS I CTPYKTypHW, IO BKIIOYAE€ YiTKE BHU3HAYEHHS CHCTEMH, ii B3aeMoOAii 3 OTOUYIOUHM
CEepellOBUINIEM Ta aHai3 CKIaJ0BHX €JIEMEHTIB, OCHOBHHMX Oi3HEC-TIPOIECiB Ta MOTOKIB JNaHUX, 1 JJIS I[OTO MH
Bukopuctaaun Moy UML (Unified Modeling Language) Ta crerianizoBani nporpaMHi 3acoOW AJsl CTBOPEHHS
BiJIMTOBIAHMX Jiarpam.

VY ngiarpami (puc. 1) KiaciB IEMOHCTPYETHCS B3AaEMOMIS Pi3HHX O0'€KTIB y CHCTEMi MPOTArOM dHacy,
CrIpsIMOBaHa Ha peajli3alilo onepamniil mij 4ac pyxy B aBToMoOiii. Lle no3Boisie kpaiie 3po3yMiTH nporec oOMiHy
MOBIIOMJICHHSIMH Ta BUKOHAHHS OIepalliif Mi>k 00'€KTaMH B pealbHOMY Yaci, 110 € KPUTHYHNAM JUIs 3a0e3TedeHHs
Oe3nexn Ta eheKTUBHOCTI KOPUCTYBAYa ITiJT 4ac BOIIHHS.

[IpencraBnena niarpama (Puc.l) HaOYHO AEMOHCTPY€E CTPYKTYypY CHUCTEMH PO3IMi3HaBaHHS CMYT JOpIr i3
BukopuctanusiM cuctemn LKA (Lane Keeping Assist) pasom 3 HMI (Human-Machine Interface),
RecognitionService Tta CanBus. Kmac HMI Bimnosimae 3a iHtepdeiic B3aemonii 3 KOpHCTyBaueM,
RecognitionService — 3a mporec posmizHaBaHHiI, a CanBus — 3a 3a0esmedeHHs KOMyHIKalii 3 aBTOOYCHOIO
cucremoro aBroMo0ist. Kimac LKASystem BifmoBizae 3a KOOpIMHALIIO POOOTH CHCTEMH PO3Mi3HAHHS.
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MName - recognitionService: RecognitionService
Phone Mumber - - image: [Data]

Email Address - sensorData: Data

Purchase Parking Pass + startRecognition: Void

+ getResults: Void

+ orientation: Bool

- canBus: CanBus dispatch
- system: LAKSystem

- handleUserEvent: Void - handleData: Void

- updateCanBus: Void + subscribeForEvents: LAKEvent

+ receiveEvents: LKAEvent

Puc. 1. Jiarpama knaciB cucremu posniznaBanis B HMI
[icns ananmizy miarpaMu Ki1aciB, MH MaeMO TIEPEHTH IO CTBOPEHHS JliarpaMH BapiaHTiB BUKOPHCTaHHA (Use

case diagram), mo0 HAOYHO IMOKa3aTH TMPUKIAAA BUKOPUCTAHHA CHUCTEMHU pO3Mi3HaBaHHA cMyr nopir. Jliarpama
BapiaHTIiB I03BOJIUTH HaM 1IeHTH(]IKYBaTH BCi MOMKIIMBI Aii, Ki MOYKe BHKOHYBaTH KOPHCTYBa4 B JaHii CHCTEM.

CucTema BUARBNEHHA cMyT 3 LKA

BrmxHyTH
cucTemy

KopucTysay

OperyeaHHA pyxy
aeTomobinA

Puc. 2. /liarpama BUKOPHCTAHHS CHCTEMH PO3Ni3HABAHHSI

Hiarpama (puc. 2) BUKOPHCTaHHS MOJIEIIOE B3aeMoito kopructyBada Ta HMI (Human-Machine Interface) B
cucreMi posmizHaBaHHs cMmyr 3 ¢yHkuiero LKA (Lane Keeping Assist). KopuctyBau Moke axkTHBYBaTH YU
BUMKHYTH QyHKIi0 LKA uepe3 HMI aist aBTOMaTndHOTO yTpUMaHHS aBTOMOOLIS B MEXaX CMYTH PYXy.

[Ticns BHU3HAUeHHS OCHOBHMX BapiaHTIB BUKOPUCTAHHA 1 (YHKIIOHAIBHHX MOJMJIMBOCTEH CHCTEMH
posmizHaBanHs cMyr 3 LKA Tta B3aemonii 3 HMI, Mu nepexonumo 10 KJIIOYOBOIO MOMEHTY - CErMEHTalii CMyTH 3a
nonomororo SegNet. CerMeHTalisi CMyrH - Lie BayJiMBa (pyHKIIOHAIbHA CKJIAJ0BA CHCTEMH, SIKa JI03BOJISIE TOYHO
BH3HAYATH MEXi JOPOXKHHOI CMYTH Ha 300paKCHHI 3 BiJleOKaMepH a0o iHIIOTO JaT4uKa. 3aCTOCYBaHHS TEXHOJOTIT
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SegNet nmo3Boisie Ham e(EKTHBHO BHUPININTH 3aBIAHHSA CETMEHTAIlii, BUKOPHCTOBYIOUM TJIMOOKE HABYAHHS 1
HEWpOHHI MEpeXi s aBTOMAaTHYHOTO BUAUICHHA CMYrd Ha Jopo3i. Takuil miaxix 1O3BOJUTH CHUCTEMiI TOYHO
BU3HAYATH TIOJIOKEHHS! CMYTH Ta HaJaBaTH HeoOXinHy iHdopmario s KopekTHoi pobortn ¢ynkuii LKA. Is
crieliayizoBaHa HEWpOHHa MepeXa, NpH3HauYeHa Il cerMeHTalii 300paxkeHb, Npalroe Ha 0a3i apXiTeKTypu
eHKoziep-AeKoiep. BoHa HaniiiHO BU3HAYae CMYTH, HaBiTh y CKJIAJHUX YMOBaxX, TaKHX SK 3MiHa OCBITJIEHHS abo
HH3bKa SKICTb JOPOXKHBOTO TIOKPUTTS, 0 POOUTS 11 IIHHUM IHCTPYMEHTOM JJIsl CHCTEM HaBirarii.

ApxitekTypa SegNet 6a3yeThcsi Ha SHKOJEP-ACKOJCpP CTPYKTYpi HelpoHHOI Mepexi. EHkomep-nexonep —
e apXiTeKTYpHHH MiAXix, A€ Mepmimid map Mepexi (€HKoJep) BiAMOBimae 3a 3MEHIICHHS PO3MIPHOCTI BXiJTHUX
JAHUX IIUIIXOM iX 3TOPTKOBOTO a0 ITyNiHTOBOTO IMEPETBOPEHHSA, B TOW Yac K APYTHH Imap Mepexi (mexomep)
BiJITIOBia€ 32 BiTHOBJICHHS BUXITHUX JaHUX IO OPUTIHAIBHUX PO3MIpiB.

VY Bumagxy SegNet, eHKoJep BiATIOBiAa€e 3a MOCTIIOBHE 3MEHIIECHHS PO3MIPHOCTI 300paKeHHS 3 BHCOKOIO
PO3IUTBHOIO 3MATHICTIO O HU3BKOI, BUKOPHCTOBYIOUM CBEPTOYHI Ta MyliHroBi mapu. Lle mo3Bonse oTpmMaTtu
KOMITaKTHE MPEJICTAaBICHHS 300pake€HHs 3 BTparol0 iH(GOpMalil NPO TEKCTypy, alle 30€peKeHHSIM Ba)KIIMBHX
MPOCTOPOBHUX O3HAK.

[Ticns nporo erammy BHUKOHYEThCS JIEKOIYBaHHS, € 3aCTOCOBYIOTbCS TPAaHCIIOHOBaHI CBEPTKM Ta IHII
METOJIM PO3LIMPCHHS PO3MIPHOCTI 300pakeHHs, 1100 BiTHOBUTH HOTO JI0 MOYAaTKOBUX po3MipiB. Ilig yac mporo
NpolLecy BiIOYBaeThCs MOCTYNOBE BiJHOBJIEGHHS JeTaleH, 10 J03BOJISE OTPUMATH CErMEHTOBAaHE 300pakeHHs, /e
KO>KEH MIKCEeJb BIIHECCHUH 10 MEBHOTO KiTacy (HAMPHKIIA, CMYTH JOPOXKHBOT PO3MITKH 200 iHIIHUX 00'€KTIB).

Iarerpamis SegNet y cuctemu HaBirarii aBTOMOOUTIB MOXKE PO3IIMPUTH MOXIIMBOCTI BOIIIB Ta CHCTEM
AaBTOMATHYHOTO KEPYBaHH:, CIPOIIYIOUHN IXHIO poOOoTy I 3abe3nedyroun Oe3neKy Ta epeKTUBHICTh PyXy, HABITh y
CKJIIaTHIX YMOBaxX MOPOXHBOTO pyxy. Lleit migxin Moke iCTOTHO MiABHIMUTH Oe3MeKy Ta KOM(MOPT YCiX YIaCHHUKIB
JIOPOXKHBOTO PYXy, COPSIMOBYIOUH HAC Y MailOyTHE, Ie aBTOMOOLII BUKOHYIOTh HE JMIIe (DYHKIIO TPAHCIIOPTHHUX
3aco0iB, aie i cTaloTh HaIIHHUMU TApTHEPaMHU Ha Jopo3i. [Ipu 1ipoMy, iCIs YCHMIITHOTO BUSIBIICHHS T4 CETMEHTAITIT
cMyr Ha goposi, cuctema LKA moimomisie HMI mpo 3HaiigeHi cMyTH Ta iX XapakTepucTHkd. lle croBimeHHS
JI03BOJISIE BOZiI0 OyTH iH(GOPMOBaHUM NPO BH3HAYEHY I'€OMETPII0 JOPOTM Ta aKTHUBHICTH CHCTEMH yTPHUMAaHHS
CMYTH, 1110 CIIPHSE MMiIBUIICHHIO PIBHS CBIJIOMOCTI BOJIisl Ta 3a0e3meuye Oe3MeyHy Ta IUIaBHY 31y .

BucHoBku

PesysbpraTy nmpoBeneHNX AOCTIKEHb CBITYaTh NPO €PEeKTHUBHICTh CUCTEMH, CIIPIMOBAHOT Ha IMiJBHIICHHS
0e3neKu TOPOKHBOTO PYXY 3a JOIOMOIOI0 BHSIBJICHHS CMYT 1 IOBIIOMIJICHHS cucTeMu yTpuMmanHs cmyrd (LKA).
OCHOBHOIO METOIO IIi€i CHCTEMH € aBTOMAaTHYHE BHABJIICHHS CMYT PyXy Ta HaJaHHS BiqnoBigHoi iHpopmamii LKA
Juts 3a0e3neueHHsT Oe3NeKn Ta ePeKTUBHOCTI PyXy Ha J0po3i. 3aCTOCYBaHHS HEpPEJOBUX AITOPUTMIB MAIIMHHOTO
HaBYaHHS JO3BOJISAE CHCTEMI IPAIfOBATH HABITh B YMOBaxX IOTaHO! BHUIMMOCTI a00 CKJIaJHHUX JOPOXHIX YMOB,
3a0e3MeYyr0YH BOMISIM JOAATKOBUI PIBEHB MIATPUMKH Ta OC3MEKH.

BukopucraHHs 1€l CHCTEMH JO3BOJISIE 3MEHIIUTH PU3HK JOPOXKHBO-TPAHCIIOPTHUX MPHUTOJ| 1 MOKPAIUTH
Oe3nexky Ha A0po3i. [HHOBaLIHHI TeXHOJIOTIi, BIPOBa)KEHI B CUCTEMI JUIsl BUSIBIICHHSI CMYT Ta noBifgomiieHHs: LKA,
MaroTh HOTEHI[iaJl CTAaTH BaXKJIMBUM KPOKOM y PO3BHTKY aBTOMOOUIHHOI MPOMMCIOBOCTI Ta MIATPUMKH KOHIIEIIIiT
0e3rnevyHoro Ta aBTOHOMHOTO TpaHcropty. Lli iHHOBawiiiHI pilleHHS POOJIATH aBTOMOOUIbHY IHAYCTpilO OLIbLI
BIZIKPUTOIO 710 HOBHUX MOXKJIMBOCTEH Ta CIIPHUSAIOTH MIBUALIOMY BIIPOBA/IKEHHIO TEXHOJIOTIH aBTOHOMHOT'O BOJIHHSL.
Kpim Toro, cucrema BusiBiieHHs1 cMyT 1 noBinomieHHs LKA nokpariye BoaidChbKuid 10CBiJ, 3a0€3Me4yroUuH He JINIIe
Oe3meky, ane i komopT mia yac nogopoxei. 1le 3poOuTh aBTOMOOUTBHE BOIHHS OIIbII MPUEMHUM Ta 3PyYHHM
JUTSL KOPUCTYBAYiB 1 BOMHOYAC CIPUATHME 3MEHIIIEHHIO KITBKOCTI TOPOXKHIX IPUTOJ 1 aBapiii.
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