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NPEMEQ HA METOOAU U
MHCTPYMEHTAPUYM 3A AHAJINS,
OLEHKA U OCUT'YPABAHE
KOM®OPTA HA NMbTYBAHE B
OBLLECTBEH TPAHCINOPT

AmaHac NeaHoes

Pe3tome: B crtatuaTa HanpaseH npernen Ha
CbCTOSIHMETO Ha npobnema C ocurypsiaHe
KOM(OpT Ha nNbTyBaHe. AHanuMsnpaHu ca
HOpMaTUBHUTE OOKYMEHTMU, CBbp3aHu c
npeameTHata obnact. NpoyyeHn ca n3cneaBaHus
B NpegmeTHaTa obnact. Ha 6asa TpeTupaHute ca
AedrHMpaHn TeopeTUYHN BBMPOCKM B NOCOKA Ha
NPUNOXeHUeTO UM B peanHo encTealla cucrema
oT Tun ,AcucTeHT Ha Bopgada“. OnucaHum ca
MeToauTe 3a Cb3gaBaHe Ha  NporpamHo-
TEXHNYECKOTO U OpraHM3aumoHHO-MeTOaNYECKOTO
ocurypsiBaHe Ha cuctema 3a OcCuUrypsisaHe
KOMCOpPT Ha NbTyBaHeE.

KnwouyoBn pymu: KomopT Ha nbTyBaHe,
CUCTEeMa acuUCTeHT Ha Bojaya, TpaHCMNopTHa
ycnyra, obLecTBeH TpaHCnopT

1. YBoAa
B nocnegHute roguHn ycunusaTa B
CcBEeTOBEeH Mawab ca Haco4YeHU  KbM

HamansiBaHe Ha €HeprunHoTo noTpebreHve
OT TPaHCMOPTHUTE CpeacTBa WU Ha BpeaHUTe
KOMMOHEHTM B oTpaboTunmre rasose Tbi KaTo
TEXHOMNOMMYHOTO HUBO Ha nose4vyeTo
TPaHCNOPTHU CcpeAcTBa € Ha npara Ha
YCbBbpLLUEHCTBAHETO MM, Ce Hanara ga ce
TbPCAT OpPYyrM HayYuMHWM 3a HamangdsaHe Ha
eHepronoTpebneHneto. KocBeH npuHOC 3a
eHepruiHata eqEeKTUBHOCT W €EKONOrm4yHOTO
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Abstract: The article reviewed the
state of the issue of comfort travel.
The normative documents related to
the subject area have been analyzed.
Studies in the subject area have been
studied. On the basis of the treated,
theoretical questions are defined in the
direction of their application in a real-
time "Driver assistant system".
Described are the methods for
creating the program-technical and
organizational-methodical provision of
a system for providing travel comfort.
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1. Introduction

In recent years, global efforts
have focused on reducing the
energy consumption of vehicles
and harmful components in the
exhaust Since the technological
level of most vehicles is at the
threshold of their improvement, it is
necessary to look for other ways to
reduce energy consumption . An
indirect contribution to energy
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Bb3eNCTBME Ha TPAHCMOPTHUTE CUCTEMU NMa
N NpuHagnexawiaTta nHpactpykrypa [3,7].

YpooBneTBopsiBAHETO Ha M3UCKBAHUATA W
OYyakBaHuATa Ha notpebutenute 3a
Ge3onaceH M KayeCcTBEH TPaHCMNOPT Hanara
CTPUKTHO  CcnasBaHe Ha  NpPUIOXUMOTO
HaUWOHAarNHoO 1 eBpONencko 3aKoHO4aTencTBo.
EBponenckata nonutuka e B HenpecTaHHa
HagnpeBapa C BCe MO-BUCOKUTE W3UCKBaHUSA
Ha nbTyBawmMTe, kKouto TpsibBa pa Obaar
npocnegsiBaHn M 3a40BOSISIBAHM afeKBaTHO.
3a Tasn uen ce paspaborBar cuctemu 3a
aBTOMaTU3npaHa uamMepBaHe, NoAKpenaHn oT
HOPMaTUBHU AOKYMEHTU WU Nporpamm C uen
nopgobpsaBaHe Ha ycnoBudATa 3a NbTyBaHe. B
TAX e obxsaHaT npoueca, CBbp3aH C
ocurypsiBaHe Ha GesonacHocTtTa, komdopTa,
HamansBaHe HeraTMBHOTO BIUSHNE BbPXY
okonHarta cpega [16,17].

OT HanpaBeHus nperneg Ha AOCTbIMHU
nutepaTypHM M3TOYHMUM, MO Temarta, cTaBa
SICHO, Ye MOCTUraHeTo Ha no-go6bp KomdopT
Nno BpeMe Ha NbTyBaHe € egHa OT OCHOBHUTE
uenM KbM KOUTO Ce CTPEMSAT CBETOBHUTE
nuaepyn B NPOU3BOACTBOTO Ha aBTOMOOGWNW.
ToBa KOeTO CbL0 MOXe Aa Ce 3aKkmoyun cnej
HanpaBeHMAT o0630p No Temata e, 4e
npegnoXeHUTe peLleHnsa ca HaCO4YEeHU rnaBHO
KbM pellaBaHe Ha npobrnemmnte Ha komdopTa
OCHOBHO 3a MbTHWKA, HamMupaLl ce Ha CBOETO
MSACTO-Cefarika B TPaHCNOPTHOTO CPeacCTBO.

lMpeobnagaBawa e 4YeTBbpTOKIAcHaTa
MbTHa Mpexa, KOATO He OoTroBapd Ha
€BpOonencknTe craHgapTu 3a CUFYpHOCT U
KomgopT Ha nbTyBaHe. Cnopen Teau
CTaHOapTM KayecTBOTO, [AOCTbMHOCTTA W
GnaroHagexgHocTTa  Ha  TPaHCNOPTHUTE
ycrnyrm we npugobust  owe  no-ronisimMa
BaXXHOCT B cnejsawure roguHu, nopagu
OCTapsiBAHETO Ha HaceneHueTo U HyxaaTta aa
ce pasBuBa OOLLECTBEHUAT  TpaHCMOPT.
MpuBnekaTenHn wHTEpPBaNM Ha MNbTyBaHe,
KOMOpT, NneceH JocTbn 1 BnaroHagexgHocT
Ha ycnyrute, Kakto W MynTMModanHaTa

efficiency and the environmental
impact of transport systems also
has the associated infrastructure
[3,7].

Meeting consumer requirements
and expectations for safe and
quality transport requires strict
compliance with applicable national
and European legislation.
European policy is in constant
competition with the  ever-
increasing demands of travelers,
which need to be tracked and
adequately addressed. For this
purpose, automated measurement
systems are developed, supported
by regulatory documents and
programs to improve travel
conditions. They cover the process
of ensuring safety, comfort,
reducing negative environmental
impacts [16,17].

From the review of available
literary sources on the subject, it is
clear that achieving better comfort
while traveling is one of the main
goals for world leaders in car
production. What can also be
concluded after the review is that
the proposed solutions are mainly
aimed at solving comfort problems
mainly for the passenger in his seat
in the transport vehicle.

The fourth-class road network,
which does not meet European
standards of safety and comfort, is
predominant. According to these
standards, the quality, accessibility
and reliability of transport services
will become even more important in
the coming years due to the aging
population and the need to develop
public transport. Atftractive travel
intervals, comfort, easy access and
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MHTErpaumnsi ca OCHOBHUTE XapaKTEPUCTUKM Ha
ka4ecTBOTO Ha o0b6cnyxBaHe. HanuyHata
nHopMaLms 3a pasnuncaHusTa 7
anTepHaTMBHUTE MapLUPYTK CbLLO € BaXHa 3a
rapaHTMpaHeTO Ha HemnpekbcHaTa MOOMMHOCT
KaKTO 3a MbTHULW, Taka 1 3a TOBapM.

2. EcpekTMBHOCT Ha TpaHcnopTHaTa

ycnyra

EdektuBHOCTTa Ha QYyHKUMOHMPAHE Ha
TpaHcnopTa MoXe [a ce OLEeHU NocpeacTBOM
nokasartenu 3a e(peKTMBHOCT. TakbB
nokasaten e u4ucrieHa XxapakTepucTtvka Ha
cuctemarta, C KOATO ce oLeHsiBa
npucnocobsiBaHETO Ha  cucTemMaTa  KbM
nocTaBeHuUTe npea Hesa 3agayun.

Mpn dyHKUMOHMPaHETO Ha cucTtemarta 3a
obwecTBeHN npeBO3M B rpagoBeTe Cwu
B3aMMOAENCTBaT 4YeTupu B3aMMOCBbP3aHU
CTpaHW: MbTHUK, NPEeBO3Bay, HacesleHo MSCTO,
obuwecTBo. BecAka OT Te3n cTpaHu npecnensa
onpegeneHn uUenu, KOUTO MHOro 4ecto ca
B3aMMHO CBbp3aHW W B3aUMHO CU BIUSAAT

(dpurypa 1).

reliability — of  services, and
multimodal integration are the key
features of service quality.
Available timetable and alternative
route information is also important
to ensure uninterrupted mobility for
both passengers and freight.

2. Effectiveness of the
transport service

The efficiency of transport
performance can be assessed
through performance indicators.

Such an indicator is a numerical
characteristic of the system, which
assesses the adaptation of the
system to the tasks set before it.
Four interconnected peculiarities
interact with the city's public
transport  system:  passenger,
carrier, city, society. Each of these
countries pursues certain goals that
are very often interrelated and
interfere with each other (Figure 1).

Mo HuK KauecTeo Ha TpaHCn opTHaTa yoayra
Passenger . Quality of the transport service
EderTMBHOCT OT M3N0DN3BaHE HA TPEHCNOPTHHTE
Mpesossay - cpencTea
Carrier Effectiveness of using the transport tools
$ EderTvEHE CUCTEME 38 ABMKEHWE W BAMAHWE EbpXY
Hacenexo macto L aeT0 MOBMAHOTO ABMMEHKE
Populated place Effective driving system and impact on road traffic
HamanaAsaHe OTPULUATENHOTO BAMAHWME BHPXY
UbLecTso -
: OHONHETA Cpeaa
Society , G ;
Reducing the negative impact on the environment

®dur.1. EnemeHTn 1 B3aMmoBpb3KaTa UM 3a
obLecTBeH TpaHcnopT

3a NbTHMKA, NokasaTten 3a ePekTUBHOCT
€ KayeCTBOTO Ha TpaHchnopTHaTa ycnyra

Fig.1. Elements and their
interconnection for public transport

For the passenger, the
performance indicator is the quality
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[8]. ToBa e akTOop, KOWTO € TSACHO
CBbp3aH C NnapameTpuTe Ha TPaHCMNOPTHUSA
npouec. MHTepecute Ha npeBo3Baya ca
CBbp3aHN C e(PEeKTMBHOTO M3MNOS3BaHe Ha
npeBo3HUTE cpeacTea. HaceneHoTo MscTo
pasuuta Ha coumanHata ponsa Ha
TpaHcrnopTa U MMa MHTEPEC B HACENEHOTO
MACTO Aa  JyHKUuoHMpa  edeKTuBHa
cuctema OT  OOWECTBEHM  MPEBO3W.
HepocturbT Ha TpaHcnopTHM cpeacTea bu
AoBen A0 HEBBb3MOXHOCT cucTemaTa fa
obcnyxBa HaceneHneto ¢ Heob6xoaMmoTo
KayecTBO. Hanuuveto Ha noBeye oOT
HeobxooMMUTE TPaHCNOEPTHN CpeacTBa,
BOAAT OO NO-rofnsiMOTO UM OBWXKeHue 6e3
MbTHUK, KOETO HaToBapBa OCTaHanoTo
aBTOMOOMNHO AOBWXeHne. HamansiBaHe
BPEeL4HOTO Bb34ENCTBNETO BbPXY OKOMHaTa
cpega n obwectBeHaTta 6e3onacHoOCT ca
CBbp3aHM C BIIMSIHMETO Ha TpaHcnopTa
BBbPXY YCTOMYBOTO pasButne Ha
HaceneHoTo MSACTO U NPSIKO KOPEeCMNoHAmMpa
C Ka4eCTBOTO Ha TpaHcnopTHaTa ycnyra.

O6LLEeCcTBEHMAT TPaAHCNOPT MOXe Oa ce
pasgenu no BuAOBE  KaTo:  METPO,
TpamBan, Tponenbyc, aBtobyc, S-bahn —
rpagcka W Kpaurpagcka kenesHuua.
M3non3BaHnTe MNbTHUYECKM  MNPEBO3HU
cpeacTBa ocurypsiBaT pasfnuyHu cpeaHo
NPEBO3HO Pa3CTOsIHME, Pa3fMYHN CKOPOCTU
Ha [OBWXKEHWE W npeBO3Ha CnocoBGHOCT
CBbp3aHa C KONMUYECTBOTO MpPeBO3BaHU
NMbTHMUM Ha Yac [9,18].

MpoyyBaHUATa Ha rpPaacKoTO ABUXKEHME
[1] ca no cnegHuTe  NokasaTenu:
WHTEH3MBHOCT Ha TPaHCMOPTHUTE MOTOLUM;
CKOPOCT Ha TPaHCMOPTHUTE  MOTOLM;
METOAM Ha 3acnyaHe — C KbCa M Abnra
6asa, meTog Ha NoABWXHUA HabnogaTten.
O6paboTka n oHarnegsiBaHe Ha
pesyntatute  OT  W3MEHEeHMeTo  Ha
CKOPOCTTa; BPb3KN MEXOY MHTEH3MBHOCT U
CKOPOCT;  WMHTEH3UBHOCT,  CKOPOCT MU
3apbXKKW; MponyckatenHa CrnocobHOCT:

of the transport service [8]. This is
a factor that is closely related to the
parameters of the transport
process. The interests of the carrier
are related to the efficient use of
the vehicles. The populated place
relies on the social role of transport
and there is an interest in the
populated area to operate an
efficient system of public transport.
The shortage of means of transport
would make it impossible for the
system to serve the population of
the required quality.

Having more than the required
means of transport leads to their
greater movement without a
traveler, which puts the rest of the
road behind. Reducing the adverse
impact on the environment and
public safety is related to the
impact of transport on the
sustainable development of the
settlement and directly
corresponds to the quality of the
transport service.

Public transport can be divided
by types such as: subway, tram,
trolleybus, bus, S-bahn - urban and
suburban railways. The used
passenger vehicles provide
different average vehicle distances,
different driving speeds and
carriage related to the amount of
passengers carried per hour [9,18].

Urban traffic surveys [1] are
based on the following indicators:
traffic flow intensity; speed of
transport flows; detection methods
- short and long base, mobile
observer method. Processing and
visualization of the results of the
change in speed; connections
between intensity and speed;
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TeopeTnyHa N OencTBuUTenHa; UHTepsanu
W MABTHOCT Ha TPaAHCMOPTHUTE MOTOLUM.
BrnivsiHve Bbpxy e(pekTMBHOTO M3nona3saHe
Ha obLlecTBeHNs TpaHCNOPT oOkasBaT
HayMHa He HeroBoTO MNraHupaHe u
opraHusupaHe [14].

3. AHanu3 Ha HopmaTuBHaTa ypenba u

TEeKyLU nscneaBaHuA BbpPXYy
ocurypssBaHe Ha Komdcopt npu
nbTyBaHe

Bvp3oto, ymobHo u  GesonacHo

npuaBmxkeaHe C OOLLUECTBEH TpaHCMNopT

MoOXe na Hanpasu euH rpag
npuenekateneH 3a xuBeeHe. [lobGpe
pasBuTa netwuexogHa n BENo

WMH(ppacTpykTypa MOTMBMPA MNoBeYye Xxopa
Aa v3nonseaT anTepHaTUBHU MeToaM Ha
npuaBmwxBaHe M AOMNpuUHAcs 3a MNO-4uCTa,
34paBoOCrOBHA W MpuBETNMBA rpaacka
cpepa. Bce no-ronamMoTo paspactBaHe Ha
rpagckite arnomepauuun, npodnemurte ot
MacoBaTa aBTOMOGUNM3auus n
00LLECTBEHUAT TPAHCMOPT 3aTBApPAT Kpbra
Ha rpagckaTa cpega.

B cBoa Tpyn [parHesa [2] onucea
Bb3MOXHOCTUTE 3a [MOBMLWIABAHE Ha
Ka4yecTBOTO NpPWU rpagacknTe aBTOMOOUITHU
npeeo3n. B ToBa u3cnegBaHe aBTOpKaTa
npegnara ga ce NoBMLLM U3MNOM3BaHETO Ha
oOLLecTBEH TpaHCMOPT 3a CMeTKka Ha
nnyHute  aBTomobunn, ocobeHo B
LEeHTpanHuTe YacTu Ha rpagoBeTe.

Passutneto un nogobpsBaHeTO Ha
N3nons3eBaHMs OoOLWEeCTBEH TpaHCNopT €
06obuweHo B ,llporpama 3a pas3suTMe Ha
obwectBeHus TpaHcnopTt 2012-2015“ Ha
CtonnyHa obwmHa. B Tasm nporpama ce
noco4sa, Yye komdgopTa Ha NbTyBaHe € C
npuoputeT npu noTpedbutenute npeau
ueHata Ha ©Ouneta, pasnuMcaHueTO,
N3MNon3BaHMUTE TPAHCNOPTHU CPeacTBa.

Mo OnepaTtmBHa nporpama ,PermoHanHo
passutne 2007-2013" e HanpaBseHa
MOAEPHU3aAUNA Ha Tpaacku TpaHCMNopT B

intensity, speed and inhibitions;
bandwidth: theoretical and actual;
intervals and density of transport
flows. Impact on the efficient use of
public transport has the effect of
not planning and organizing it [14].

3. Regulatory analysis and
ongoing research on travel
comfort
Fast, convenient and safe public

transport can make a city attractive
for living. A  well-developed
pedestrian and bicycle
infrastructure  motivates  more
people to use alternative methods
of mobility and contributes to a
cleaner, healthier and more
welcoming urban environment. The
ever-growing urban
agglomerations, the problems of
mass motorization and public
transport shut down the circle of
the urban environment.

In her work Dragneva [2]
describes the possibilities for
improving the quality of urban road
transport. In this study, the author
proposes to increase the use of
public transport at the expense of
private cars, especially in the
central parts of cities.

The development and
improvement of the public transport
used is summarized in the "Public
Transport Development Program
2012-2015" of Sofia Municipality,
Bulgaria. This program states that
travel comfort is a priority for users
before the ticket price, timetable,
and means of transport used.

Under the Operational Program
"Regional Development 2007-
2013" modernization of wurban
transport in Burgas, Bulgaria, was
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rp. byprac, kato ce uenu obLecTBeHNAT
TPaHCNOPT B rpaja fa CcTaHe: aTpPaKTUBEH,
AOCTbIEH, KOMOOOPTEH, 6e3onaceH,
€KONMOMMYHO  YUCT, BMCOKOCKOPOCTEH.
lMocTuraHeTo Ha TakuMBa LEenNn W3NCKBaA
npoy4yBaHe wu pa3paboTBaHe Ha BCHAKa
egHa oT Tax. lNpakTMkata nokasea, 4e 3a
NnocTMraHeTo Ha egHata OT TaX €
Heobxo4MMO Oda ce npaBAT KOMMNPOMMUCHU
npu ocTaHanuTe.

MpoekTbT 3a NnogobpsiBaHe Ha rpaackus
TpaHcnopT e 3ano4vHaT npe3 2017 B rpag
CnueeH, ¢ HaumeHoBaHue ,UHTerpupaH
rpagcku TpaHcnopT rp. CnueeH® [6].
[MpoekTbT ce domHaHcupa oT OnepaTuBHa
nporpama ,PernoHn B pactex”. OCHOBHa
AOENHOCT Ha nMpoektTa € USANOCTHOTO
nogHoBsiBAaHe Ha aBTOOYCHWA napk, 4pes
3akynyBaHe Ha 27 pgusenosum asTobycwu.
BHegpsiBaHeTo Ha WHTerpupaHa OGuneTtHa
cuctema c  6bunetm  3a  egHOKpPaTHO
nbTyBaHe, 6unetTn 3a NbTyBaHe Mo Bpeme
N abOHaMEHTHM KapTu LEenu yrnecHsiBaHe
Ha rpaxgaHute un BogauuTe. [lpeBo3HuTE
AOKYMEHTM we wmoraT pga  ©Obaar
3akynyBaHu B 11 nyHkTa 3a npogaxba Ha
6unetn n kaptu. TaxHaTa BanuMAHOCT Lie

6bOoe npoBepsBaHa B YCTPOWCTBA,
MOHTUP@HM  BbB  BCUYKM  MPEBO3HU
cpeacTea.

C uen ocurypsBaHe Ha TOYHa
WHopmMaLmsa  3a  MPUCTUMraHeTO  Ha
npeBo3HWTEe cpeactesa e  u3paboTeHa

cucTema 3a MHopMupaHe Ha NbTHULUTE
B peaniHo Bpeme, AOCTbMHA U B UHTEPHET.
Mo BCWYKM CNMpKKM ce MOHTMpaT Tabna c
MaplpyTHaTa CxemMa Ha  [paackums
TPaHCMOPT, KaTo Ha Han-HaToBapeHuTe oT
TAX W B HOBWUTE MNPEBO3HM CpeacTea
Tabnata ca enekTpoHHW, NpefoCTaBsALU
nHopmauus B peanHo Bpeme.

3a noBuwaBaHe aTPaKTMBHOCTTA Ha
rpagckua  TpaHCnopT € OonTuMuU3npaHa
MapLlupyTHaTa Mpexa, KaTo BapuaHTbT,

made, aiming to make the public
transport in the city attractive,

accessible, comfortable, safe,
ecologically clean, high-speed.
Achieving such goals requires

research and development of each.
Practice shows that in order to
achieve one of them it is necessary
to make compromises with the
others.

The Urban Transport
Improvement Project was launched
in 2017 in the city of Sliven,
Bulgaria, entitled "Integrated Urban
Transport in Sliven" [6]. The project
is funded by the Operational
Program "Regions in Growth". The
main activity of the project is the
overall renewal of the bus fleet by
purchasing 27 diesel buses. The
deployment of an Integrated Ticket
System with one-way tickets, time
travel tickets and postage-cards
aims to make it easier for citizens
and drivers. The transport
documents can be purchased at 11
points for tickets and cards. Their
validity will be checked in devices
installed in all vehicles.

In order to provide accurate
information on the arrival of
vehicles, a real-time information
system for passengers is also
available on the Internet. All the
stops are fitted with a route plan for
public transport, with the most
loaded and the new vehicles the
backgammon being electronic,
providing real-time information.

To increase the attractiveness
of public transport, the route
network has been optimized, with
the option included one trolleybus
and nine bus lines. In connection
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BKIMIOYEH MPOEKTa e efHa TponenbycHa u
aeseT aBTOOyCHW nNuHMKM. BbB Bpb3Ka C
ropeonucaHaTa npomsiHa ca uarpagexHun 16
HOBM CnMpkn. Bcumukm cnmpkm ca ¢
OCUrypeH AOCTbIM 32 UHBANMAHWN KOSTUYKU U
0POPMEHN 30HM 3a CfM3aHe U KadBaHe Ha
nbTHUUUTE. [lpegnaraHata MapLlupyTHa
Mpexa BKrouBa 8 KpanHW cnupku, 4 ot
KOMTO ca obopyaBaHM C MecTa 3a NoYnBKa
Ha BoAdauuTe.

MoaobHM wn3cnegBaHust ca nMpaBeHU B
LWseunsa. KapncoH n konektus [9] npasaT
npoyysBaHe Ha TpaHCrnopTHaTa cuctema B
rpag [oTeHbypr, LUBeumss v nuHUA OT
BbTPELUHOrpaackn aBTOOYCeH TpaHcnopT
No.58. OT npegBapuTenHu npoy4BaHus Ha
aHanm3an ot Lllseackata  HaumoHanHa
areHuusi no TpaHcrnopta [15] aBTopuTe
yCTaHOBsIBaT, 4Ye B pe3ynTtaT Ha aHKeTHO
npoyyBaHe OT Noco4vyeHaTa areHums Tpu ca
OCHOBHWUTE rokasatenn 3a KOMJOPTHO
NbTyBaHe B OOLWECTBEHUA TpaHCMOPT —
TemnepaTypata B aBToOyca, HagexaHa u
AOCTbMNHA MHpopMaLMs N Ha TPETO MACTO
HauYMHa Ha wWwodupaHe Ha Bojada. 3a
pasnuka OT pe3yntaTtute OT NPoy4YBaHETO
B CronnyHa ob0wuHa, bBbnarapusa, B
LBeuna notpebutenute KaTeropuydHo c
Hag 86% oT obwwma 6pon aHKeTMpaHw,
nocoyeaT, Ye He Buxa nnaTunu no-Bucoka
ueHa 3a ycnyrata ako C ToBa Le ce
nognomMmorHaT MepkuTe 3a nogobpsisaHe
kKomdopTa Ha NbTyBaHe. HanpaBeHOTO OT
LWBEACKMUTE aBTOPU aHKETHO npoy4BaHe Ha
nbTyBawmTe no nvHna 58 B rpaj
FoTeHOypr, nokasea, Ye uma 3HauuTenHa
cTaTUCTMYecKa pasfnvka npu oTroBopuUTE,
CBbp3aHM C koMcopTa Ha nNbTyBaHe B
3aBMCUMOCT oT Bb3pacTTta Ha
aHKeTUpaHUTE N MPOObLIMKUTENHOCTTA Ha
npebneBaBaHeTo MM B aBTObYyCUTE.

MocturaHeto  Ha  kOMpopT  npwm
nbTyBaHe C oOLWeCTBEH TpaHCNopT €
TemaTuka, 3acerHata B CcTaHgapT™M u

with the above described change,
16 new stops were built. All stops
are provided with wheelchair
access and disembarked and
boarded areas. The proposed route
network includes 8 stops, 4 of
which are equipped with rest areas
for drivers.

Similar research has been done
in Sweden. Carlson and colleagues
[9] are conducting a study of the
transport system in the city of
Gothenburg, Sweden and a line of
intra-urban bus transport No.58.
From preliminary analysis studies
by the Swedish National Transport
Agency [15], the authors found
that, as a result of a survey
conducted by the agency, three of
the main indicators of comfortable
public transport travel -
temperature in the bus, reliable and
accessible information, and thirdly
driving the driver. Unlike the results
of the survey in Sofia, Bulgaria, in
Sweden, consumers categorically
with more than 86% of the total
number of respondents said they
would not pay a higher price for the
service if they would support
measures to improve the comfort of
travel. The Swedish survey
conducted by Swedish authors on
line 58 in the city of Gothenburg
shows that there is a significant
statistical difference in travel
comfort responses depending on
the age of the respondents and the
length of their stay in the buses.

Achieving comfort when
traveling by public transport is a
theme that is affected by standards
and normative documents.
Convenience of public transport is
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HOPMAaTMBHU AOKYMEHTU. YOOOCTBOTO Ha
0o6LLEeCTBEHNSA TpaHCNOPT Ce KOHTponupa
NpeaMMHO  OT  CBETOBHO  MNpU3HaTU
CTaHgapTM 3a ka4yecTBo. EguMH oT Tesm
ctaHgaptTy e EN 13816, npuer ot
EBponenickma cbio3, 3a obcnyxBaHe Ha
O6LLLECTBEHNS TPAHCMNOPT OLEHSAABA HUBOTO
Ha yOoOBNETBOPEHOCT Ha NbTHUUUTE MO
peoyua  dakTopwu kato  ypobcTBo,
OOCTBIMHOCT, NHGOpMUpaHe,
NPOABIMKUTENTHOCT, rpmXa 3a NbTyBalLUTE,
KOM(OPT Npy NbTYBAHETO, CUTYPHOCT WU
edpekTM BbpPXYy OKOnHata cpepga. Tosu
€BpOnenckm cTaHgapT onpegens
N3NCKBAHETO 3a onpenensiHe, Haco4YBaHe n
N3MepBaHe Ha Ka4yecTBOTO Ha ycnyrute B
OOLEeCTBEHNA MbTHUYECKM TPaHCMOPT U
AaBa Hacoku 3a m3bopa Ha CLOTBETHUTE
MeToaun 3a n3MepBaHe. Ton e
npegHasHadyeH pna ©Obae wm3non3eaH oOT
AOCTaBYMLMTE HA YCIyTX, HO CbLUO Taka ce
npenopvyBa pga 6bgat wusnonseaHu OT
OpraHuTe W areHuun, OTroBapsiM 3a
Bb3faraHeTo Ha OOLLECTBEHN MOPBYKM 3a
obLecTBeHa ycnyra npy NoArotoBkata Ha
nokaHuW 3a npeacrtaBssHe Ha odepTw.
HerosoTo n3nons3saHe Hacbp4aBsa
NPeBPbLUAHETO Ha  OYakBaHUsATa Ha
KNneHTuTe n Bb3npuemMaHeTo Ha
KayeCTBOTO B >KM3HECMOCOOHU, M3MEPUMU
N ynpaBnseMyn KayecTBEHM MNapaMeTpu.
MocouBa ce, Ye eaHo nuue U KOMNaHus
WNn [OBe WM NOBEYE CTPaHWU, KOMUTO
cnogenat OTroBOpPHOCTTA 3a
npeaocTaBAHETO Ha ycnyrata, MoXe Ha
npakTuka pQa ce CTpemaAT ga cnaseaT
ctaHgapta. B nocnegHata cutyauusa ce
npenopbyBa B3aMMOOTHOLLUEHUSTA MeXay
CTpaHWUTE fa ce pbKoBOAAT OT ohmLmManHo
crnopasymeHue. BaxHo e ga ce otbenexn,
4ye TOBa € ycrnyra, a He AOCTaBYMK Ha
yCcnyrm, KOMTO € ce cbobpassBa CbC
cTaHgapTa.

CraHgapTbT onpegensw, komdgopTa Ha

largely  controlled by  world-
recognized quality standards. One
of these standards is the EN
13816, adopted by the European
Union, for public transport services
assessing the level of passenger
satisfaction on a number of factors
such as convenience, accessibility,
information, duration, care for
travelers, travel comfort, safety and
environmental effects . This
European Standard specifies the
requirement to define, target and
measure the quality of public
passenger transport services and
provides guidance on the choice of
the appropriate measurement
methods. It is intended to be used
by service providers but is also
recommended to be used by
authorities and agencies
responsible for the award of public
service contracts when preparing
invitations to tender. Its wuse
encourages the transformation of
customer expectations and the
perception of quality into viable,
measurable and  manageable
quality parameters.

It is pointed out that a person or
company or two or more parties
who share the responsibility for the
provision of the service can
actually endeavor to comply with
the standard. In the latter situation,
it is recommended that the
relationship between the parties be
governed by a formal agreement. It
is important to note that this is a
service and not a service provider
that complies with the standard.

The standard of comfort for
travel is ISO 2631-4. This standard
also complies with Bulgarian State
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nbTyBaHe e ISO 2631-4. C To3u ctaHgapT
e cbobpaseH u bbnrapcku gbpxaBeH
craHgapt BAC I1SO 2631-1:2004. B Hero
ca BKIOYEHW YCKOpeHusTa, Mnpu KOUTO
yoBeKa M3nMTBa KOM@OpPT N guckomdopT
npu NbTyBaHe.

4. BnusaHne Ha MaHeBpUTE BBbPXY
KomcopTa Ha nbTyBawmTe

BrnimsHmeTo Ha MaHeBpuUTE, N3BBbPLUBAHU
OT aBTOOyCcu MO BpemMe Ha OBWXEHWe ca
onucaHn un wunscnegBaHn B [5,10,19]. B
obobweH Bug pesyntatute OT Te3un
n3cneaBaHusa ca npeacrasBeHn B Tabnuvua
1. Pesyntatute, npeacraBeHn B
nuTepaTtypHUTE U3TOMHULKM MNoKaseaT, 4e
KMHEMaTMKaTa Ha OBWKEHNE Ha MbTHULMTE
nopaguM nogrotoBkata 3a MaHeBpaTa
WHUUMKMPaHa OT camus Bogay W OT
B3aMMOOENCTBMETO C NeJanuTe n BonaHa.
TecTtoBUTE AaHHU NOKasBaT 3HAYMTENMHO
pascenBaHe Mexay ydacTeBawuTe nvua, B
3aBUCMMOCT Adanun ca MbXe, XeHu, geua,
KOETO € He3aBMCUMMO OT aHTponomeTpusiTa
UM. 3aBbpPTaHETO Ha Topca MNpu 3aBOW,
n3npeBapBaHe, pa3mMuMHaBaHe € MoAobHO
Ha aBapuMHuTe MaHeBpu. [lo cblwums
HayMH ce Habnogaea n cTaraHe B Topca C
uen 3anasBaHe Ha MbpBOHaYanHaTta
nosnums ot nuuara.

B cpaBHeHne C wn3non3BaHeTO Ha
MaHeKeHn ca nonyveHun pesyntatn 6nunskm
C Teanm Ha pobpoBonuute, OCHOBHUTE
N3MEHEeHUs B No3nuusaTa ca Manko Hanpeg
N NO-CUMHW M3MeCTBaHWUs BCTpaHu. 3a
pasnMka OT XxopaTa, MaHeKeHuTe He
Bb3CTaHOBSABAT  MbpBOHA4yanHata  cu
nosvuma. OT Tyk crneaBa u npenopbkaTta
npu M3BbLPLUBAHE HA OMUTU C MaHEKEHMU
BCSIKa MaHeBpa [da ce nposexaa OTAeNHO
W Oa ce Bb3CTaHOBABA MbpBOHa4YanHaTta
UM No3nuus.

HanpaBeHnat aHanu3 Ha BugoBeTe
MaHeBpW nNpwu ynpaenHWe Ha aBTObyC
nokasea, 4Ye OCHOBHMUTE MaHeBpU ca

Standard BNS ISO 2631-1: 2004. It
includes accelerations in which a
person experiences comfort and
discomfort when traveling.
4. Influence of maneuvers on the
comfort of travelers
The influence of maneuvers
carried out by buses during
movement is described and studied
in [5,10,19]. In summary, the
results of these studies are
presented in Table 1. The results
presented in literature sources
show that the kinematics of
passenger movement due to the
preparation for maneuver initiated
by the driver himself and by the
interaction with the pedals and the
steering wheel. The test data
shows significant distraction among
the individuals involved, depending
on whether they are men, women,
children, which is independent of
their anthropometry. Turning the
torso at a turn, overtaking,
mismatch is similar to emergency
maneuvers. Similarly, a torsion
constriction is observed to maintain
the initial position of the person.
Compared to the wuse of
dummies, results similar to those of
the volunteers were obtained, the
major changes in position were a
little ahead and stronger offsets.
Unlike people, dummies do not
restore their original position.
Hence, the recommendation in
performing dummy trials is to
conduct each maneuver separately
and restore its original position.
The analysis of the types of
maneuvers in bus management
shows that the main maneuvers
are related to the deviation from
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CBbp3aHu C OTKINOHABAHETO oT the rectilinear motion of the bus.

NpaBOfIMHEHOTO ABWXXaHWe Ha aBToOyca.
Table 1.

Types of vehicle maneuvers and
their impact on the comfort of

Ta6bnuua 1.
BugoBe maHeBpU U BNIUAHUETO UM
BbpXy KOMchopTa Ha NbTyBaHe

travel
MaHeBpa M3meHeHMe B NO3MUMATA HAa NbTHUKA
Maneuver Change in passenger position
MpecTposiBaHe HaknaHsiHe B NsIBO UNu B ASICHO, B 32BMCMMOCT OT No3uuusita
Line change Tilt to the left or right, depending on the position
3aobukangHe HaknaHaHe B NABO, Hanpe unu B ACHO, B 3aBUCMMOCT OT MO3ULMATE

Circumvention Tilt left, forward or right, depending on the position

HaknaHsiHe B OACHO ¥ Hanpes B 3aBYCMMOCT OT No3uumsaTa
Tilt left, forward or right, depending on the position

3aBMBaHe Ha ASCHO B KDbCTOBULLE
Turn right at junction

HaknaHsiHe B NsiBO 1 Hanpez B 3aBUCUMOCT OT NO3uunaTa
Tilt to the right and to the front depending on the position

3aBrBaHe Ha NSBO B KPLCTOBULLE
Turn left at junction

HaknaHgHe B NSiBO Mnu B ASCHO, B 3aBUCMMOCT OT NO3uUmMATa
Tilt left and forward depending on the position

3aBuBaHe B ob6paTHa Nocoka
Reverse turning

HaknaHsHe Hasag
Tilting back

OBwxeHne Ha 3ageH xoa
Reverse movement

M3I'IQeBaQBaHe HaknaHsiHe B NSIBO Wnu B ASICHO, B 3aBUCMMOCT OT No3uumaTa

Overtaking Tilt to the left or right, depending on the position
PasmuHaBaHe HaknaHaHe B NABO, Hanpe unu B ACHO, B 3aBUCMMOCT OT MO3ULMATE
Passing Tilt left, forward or right, depending on the position
CnuvpaHe HaknangaHe Hanpef
Stop Tilting forward

5. MeToaun 3a npoeKkTupaHe u
u3rpaxaaHe Ha CUCTEMM OT TUN
,wACUCTEHT Ha Boga4a“

HanpaBeHnaT nperneg Ha [OCTbhNHaATa
nutepatypa [4,12,13], noka3Ba, 4ye B
aBToOMOOMNHATa WHOYCTPUS B pasnuyHuUTe
a3 Ha npoueca Ha paspaboTBaHe Ha
KpUTu4HM 3a 6GesonacHoctta M komdopTta
CUCTEMM 3a acuCTUpaHe Ha Bodaya, Nno 4YecTo
ce wusrpaxpgar, kato ce wu3snonsea V
Anarpama. [pu Tasm guarpama ce M3nonsea
nogxon ,0Trope Hagony“ 3a npoekTupaHe wu
nogxon ,0Taoony Harope“ 3a BanuaupaHe. Ha
npakTMKka TO3M Mpouec He ce cnegga
CTPUKTHO BbB BCUMYKM HEroBu dpasn, C Tasu
nocriegoBaTeniHOCT UM MNpemMuyHaBa npes
HAKOMNKO uTepaumn.

PaspabotBaHeTo Ha cuctema ,aCUCTEHT
Ha Bogada“ (Driver Assistant System — DAS),
3ano4sa c gedHupaHe Ha PyHKUNOHANHUTe
M3NUCKBaAHUS MO OTHOLWUEHWE Ha >XenaHuTe
dyHKUMKN,  KOMopTa Ha  Bodava MU
MbTHALMUTE, KAKTO U HAaNM4YHUTE OrpaHUYEHNS.
OcBeH TOBa DAS ca «KkputndyHm 3a

5. Methods for designing and
building of “Driver
assistance systems”

A review of available literature
[4,12,13] shows that in the
automotive industry the different
phases of the process of
developing critical safety and
comfort driver assistance systems
are more often built using the V
chart. This diagram uses a top-
down approach for design and a
bottom-up approach for validation.
In practice, this process is not
strictly followed in all its phases,
with this sequence and goes
through several iterations.

The development of the Driver
Assistant System (DAS) begins
with the definition of the functional
requirements for the desired
functions, the driver and passenger
comfort, and the limitations
available. In addition, DAS are
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GesonacHoCTTa CUCTEMM, KOUTO W3UCKBAT
BMCOKA CTeneH Ha HagexgHocT, KoeTo
BKMOYBA  HagexgHocT, Ge3onacHoCcT wn
OTKa30yCTOMYMBOCT. 3aToBa Ce u3BbpLIBaT
aHanuau Ha onacHocTUTe U pUCKoBeTe, 3a Aa
ce  ugeHtudpmumpatr  M3TOYHMUUTE  Ha
Bb3MOXHM OTKa3n B cuctemarta. Heobxogmmo
€ B MakcumanHa cTteneH pga ce usberHar
HenpaBuIiHaTa peakuusl Ha cucTemata unm
HEeOTYMTaHeTO Ha Bb3HUKHana cutyauyus. OT
TYK MOXe fa ce TBbpau, 4ye € Heobxoaumo
cuctemaTta 3a acucTupaHe Ha Bogada Aa
paboTn B peaneH mawab Ha BpemMeTo —
BPEMETO M Ha peakums ga e Mno-kpaTko oT
BPEMETO 3a Bb3HMKBAHE Ha CuUTyauusaTa,
cb3gaBawia AuckoMdopT Yy NbTHAUMTE Ha
NPEeBO3HOTO CPeAcTBoO. Hanpumep
CbBPEMEHHUTE CUCTEMM OT TUN ,AaCUCTEH Ha
Boga4a“, npegHasHayYeHu 3a
npepotBpatsaBaHe Ha [1Tl1, umaTt rpewka ot
nopsgbka Ha 107° Bb3MOXHO HEOTUYUTaHE Ha
cuUTyaums, 3a KUIOMeTbp, HO TOBa BCe oOule
ce cuuTa 3a TBbpAe ronsiMa CTOMHOCT Ha
rpewukara.

Ha crypa 2 e nokasaHa B obuw Buag V-
Anarpama 3a MpoekTMpaHe Ha cucTtema
,ACUCTEHT Ha Boaa4a“.

safety critical systems that require
a high level of reliability that
includes reliability, safety and fault
tolerance. Therefore, hazard and
risk analyzes are performed to
identify sources of possible failures
in the system.

It is necessary to avoid as much
as possible the incorrect reaction of
the system or the failure to take
into account the situation. From
this, it can be argued that the driver
assistance system needs to work
on a real-time scale - its response
time is shorter than the time it
takes to create a discomfort
situation for the occupants of the
vehicle. For example, modern DAS
systems designed to prevent
crashes have an error of 10 to 5
possible not to capture a situation
per kilometer but this is still
considered to be a very high error
value.

Figure 2 shows a general V-
diagram for designing a "driver
assistant" system.

\

PazpaboTaare Ha apummesTypana |\ /
CHCTBMATA

System architecture development \ /

\ / Bam

B4 Ha CUCTEMATS
System validation

/
/| Bamgupae na dyHruan Ha

PazpaboTeate Ha PyHiMM HA |\
CHCTEMETE i1 f
Development of system functions |

CHCTEMATa

/ — ;
/| Validation of system functions

Q}[HHQHH

Functions

\
Pazafotka Ha BrpaeHo npomamHo | /
OCHIypABEHE v

Development of embedded software

NDOTDAMHD OCUIYDABAHE

ﬁaﬂugm aHE Ha BrjafieHn

Validation of embedded software

MporpamHo 1 anapaTHo oCUrypsBaKe
Software and hardware of the system

dur.2. V-gnarpama Ha NnpoeKkTupaHe Ha
cucTtemMa ,acmUCcTeHT Ha Bogada®

ApxuTekTparta Ha cuctemarta e
cb3gageHa, C uen geduHupaHe Ha
KpuTepumn 3a TodHa u 6es3oTkasHa pabora.

Fig.2. V-chart design of a "driver
assistant system"

The
designed

system architecture is
to define criteria for

102




Innovation and entrepreneurship, ISSN 1314-9253

Volume VII, number 2, 2019

Bbnpekn ToBa Ha npakTuka 4ecto e TpyaHO
na ce pgedvHMpaTr U ce nonydaeat
NPOTMBOPEYNS B UBNCKBAHUSATA, KOUTO Morat
[a goBedaTt 4O CbCTaBAHE Ha HeMbSiHA UNu
HeTOYHa chneundukauma Ha cucTemara.
Bnocnencrteue, cneundukayunaTa Ha
cuctemata ce M3non3ea KaTo OCHOBa 3a
KOpeKUuun B apxuTekTypaTta Ha cuctemara,
nocnefBaHa OT nNogpobHa KOHCTPYKUMS Ha
mMogyna, Kakto u  pobGasaHe  (npwm
Heob6X0aUMOCT Ha AOMbHUTENHN CEH30PHU
YCTPOMCTBA, KaTo CEH30p 3a OKOrHa cpefna,
KOHTponep, 3a4BWXBaLL MEXaHN3bM,
MHTEepdenc Ha Bogaya, ¢ uen nogobpsisaHe
paboTata Ha cucTemMata U BbBeXaaHe Ha
KOpeKkuun B rorfyyaBaHUTe u3MepBaTesiHu
AaHHn. Cneq BHeOpsiBAHETO Ha OTAENHuUTE
xapayepHu n copTyepHU MOAYIN,
cuctemaTta ce crnobsBa OT CbCTaBHUM W
Moaynu. BbB BcAka pasa OT Cb3gaBaHETO
Ha cucTemaTa ce U3BbpLlBa NPOBEPKA, KaTo
ce nposepsBa ganu u3xoabT Ha egHa hasa
OTroBaps Ha HeroBaTa crneuudpukaumns. Ha
HMBO KOMMOHEHT TOBa O3Ha4aBa TeCTBaHe
Ha ob6xBaTa, TOYHOCTTa U Bb3MOXXHOCTUTE 3a
npocnegsiBaHe MPOMEHUTE B OKomfHaTa
cpefa OT ceH3opHWUTe ycTpoucTtea. Ha no-
BMCOKO HMBO MNpoBepkata TpsAbea pgda
rapaHtupa, 4Ye WHTerpaumaTa C Jpyrm
NoACUCTEMWN HAMA OTpuLaTeNnieH CTpaHUYeH
edexT.

T KaTO NpoBepKaTa caMo NOTBbpXKAaBa
cnasBaHeTO Ha cneunukaumaTa, rpelknTe
B Hes morat ga pgosegaT g0 gedekTeH
KpaeH npoaykt. ETo 3awo e BaxHO ga ce
N3BbPLUM BanuanpaHe Ha Beye narpageHara
cucrtema cnpsamMo NMbpBOHAYanHUTe
M3NUCKBAHMS 3@ TOYHOCT Ha M3MepBaHe U
6e3oTkasHa paborTa. MpouechbT Ha
pa3paboTka BKIOYBA HAKOMNKO MOBTOPEHUS,
npu KOWUTO pe3ynTaTuTe OT npoBepkaTta u
BanMaupaHeTo ce U3MNon3BaT 3a NPoMsiHa Ha
cneumdumkaumaTa n gusarHa Ha cuctemara,
cnepn KoeTo ce npoBeXxaa BTOPU LUMKbA Ha

accurate and faultless operation.
However, in practice, it is often
difficult to define and obtain
contradictions in the requirements
that may result in incomplete or
inaccurate  specification of the
system.

Subsequently, the system
specification is used as the basis for
system architecture adjustments,
followed by a detailed module
design, as well as the addition of
additional sensor devices, such as
environmental sensor, controller,
actuator, driver interface, to improve
the performance of the system and
to introduce corrections in the
measurement data received.

After the implementation of the
individual hardware and software
modules, the system is assembled
from its component modules. In
each phase of system creation, a
check is made to verify that the
output of one phase meets its
specification. At component level,
this means testing the scope,
accuracy, and traceability of
environmental changes from sensor
devices. At a higher level,
verification must ensure that
integration with other subsystems
does not have a negative side effect.

Since the verification only
confirms compliance with the
specification, errors in it may result
in a defective end product. It is
therefore important to validate the
system already in place with respect
to the initial requirements for
measurement accuracy and faultless
operation. The development process
involves several iterations where the
validation and validation results are

103



Innovation and entrepreneurship, ISSN 1314-9253

Volume VII, number 2, 2019

nanuteaHe. O4eBMOHO €, Ye e Heobxoanmo
Aa ce Hamanun 6podaT Ha NOBTOPEHUATa 1 Aa
Ce YCKOpM npouecbT Ha npoBepka MU
BanuaupaHe. [lopagn HeobxogmmocTTa OT
Obp3nM, rbBKaBM UM Bb3NPOU3BOOMMMU
pe3yntaTu OT TecToBeTe, BCe MNoBeye ce
M3Non3BaT  pasfUYHM  MHCTPYMEHTU 3a
KOMMIOTbPHa CUMynauusi B NPOEKTUPaAHETO
n BanuamnpaHeTo Ha DAS cuctemure.

CobuectByBawuTe TEXHUYECKN
OrpaHMyeHnss n BbBLNPOCUTE, CBbLP3aAHM C
OTrOBOPHOCTTA, CBbp3aHa ¢ 6e30TkasHaTa U
HagexgHa pabota Ha cuctemuTe OT Tun
,LACUCTeHT Ha Bopga4ya, 3abaBAT U
orpaHn4yaBaT BbBEXAAHETO Ha  Teau
cuctemn. B Tasm  Bpb3ka C  uen
cuctemaTuanpaHe n nogobpsisaHe,
yeAHaKBABHE HA  M3UCKBaHUATaA  npwu
pa3paboTka W BHegpsiBaHE Ha Takuea
CUCTEMU, €KUM OT WHXEeHepu OT dumpmu,
npouseexgawm astomobunn — BMW, Audi,
VW, Ford, cb3gaBaTt kogekc 3a aobpwu
NpPON3BOACTBEHN MNPaKTUKW, CBbP3aH C
Npou3BOACTBOTO UM  BHEAPSIBAHETO  Ha
cuctemm OT TUN ,aCUCTEHT Ha Bogaya“.
KogekcbT e (hokycnpaH BbpXy NpOeKTupaHe
HAa CUCTeMM OT T[fegHa To4yka Ha
yrnpaBnsieMoCcT UM B3aMMOLENCTBUE 4pe3
yoBeKo-MaLwnHeH nHtepgenc (HMI). Otuuta
Ce BIIMAHMETO Ha BbBHLWHM CMyLLlaBaLm
daktopu, Kato pAedektu B CeH3opuTe,
rPEWHN U3MEPBAHUSA, OrpaHMYeHust Ha
cuctemaTa KaTo usano.

ABTOpUTE Ha KOoAeKkca 3a 4obpu NpaKkTUKK
[11] npu cb3paBaHe Ha cuctemum 3a
acuctupaHe Ha Bojdada  gedumHupat
OCHOBHW KpuUTEpUn B Tasu aenHocT. Cnopen
aBTopuTe, TE3NM CUCTEMM WHOpMUPAT U
npegynpexnasaTr  Bogada,  ocurypsieaT
obpaTHa Bpb3ka 3a OEWCTBMUATA Ha BoOaua,
yBenuyasat kKomcopTa Ha nbTyBaluTe,
HamansBaT HaTOBapBaHETO Ha Bojaua,
ype3  aKTMBHO  cTabunuanpaxe nnu
MaHeBpupaHe Ha aBTomobuna.

used to modify the system's
specification and design, then a
second test cycle is performed.
Obviously, it is necessary to reduce
the number of repetitions and to
speed up the verification and
validation process. Due to the need
for fast, flexible and reproducible
test results, various computer
simulation tools are increasingly
being used in the design and
validation of DAS systems.

Existing technical constraints
and liability issues related to the fail-
safe and reliable operation of driver
assistant systems slow down and
restrict the introduction of these
systems. In this respect, a team of
engineers from BMW, Audi, VW,
Ford to create a code of good
manufacturing practices related to
the production and deployment of
such systems, in order to systemize
and improve, unify the requirements
for the development and deployment
of such systems. 'driver assistant'

systems. The Code focuses on
designing systems in terms of
manageability and interworking
through the Human Machine
Interface (HMI). The impact of
external disturbing factors such as
sensor defects, wrong

measurements, system constraints
as a whole is reported.

The authors of the Code of
Practice [11] on creating driver
assistive systems define basic
criteria in this activity. According to
the authors, these systems inform
and alert the driver, provide
feedback on driver actions, increase
the comfort of the occupants, reduce
the driver's load by actively
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OcHoBHUTE  geduHUpaHn
kbMm DAS cuctemute ca:

v’ Mognomarat Bogaya npu ynpaefeHne Ha
NPEeBO3HOTO CPEACTBO;

v' OTyMTaT NPEKOMEpPHUTE HaTOBapBaHUS B
HaQMbyYyHO M HaMPEYHO HanpaBneHue Ha
aBTOMOOMNA;

v isnon3eat MmetoauM 3a obpaboTka Ha
n3mMepBaTenHUTe AaHHW;

v OcurypsiBaT  Npsiko  B3aMMOAEWCTBUE
Mexay Bogada n cuctemara.
Kateropunte 3agaun, KOUTO peluaBa

cuctemaTta 3a acuctupaHe Ha Bogaya ca

CBbp3aHM OCHOBHO C MaHeBpuTe Ha

NPEeBO3HOTO CPeACTBO.

Ha durypa 3 e nokasaHa 6nok guarpama

Ha npoueca Ha pa3paboTka Ha cuctemm ot

M3NCKBAHUA

stabilizing the
vehicle.

The main defined requirements
for DAS systems are:

v Helping the driver to drive the

or maneuvering

vehicle
v' They report excessive loads in the
overhead and transverse

directions of the vehicle;

v They use methods for processing
measurement data;

v" Provide direct interaction between
the driver and the system.

The task categories that solve the
driver assistance system are mainly
related to vehicle maneuvers.

Figure 3 shows a block diagram

TMN  acucTeHT Ha Bogaya, cbrnacHo of the DAS development process as
npenopbknTe B Kogekca Ha pobpute recommended in the Code of
NPaKTUKMN. Practice.
______________ —_ e e —— — — — —
ETan Ha npoeKTHpaKe EranHa @3[]3507 Ha
Design stage | N Stage of development
| |
' |
JlebuHMDaHE Ha 3aauMTR Hafiop Ha nofoaALL peuerie ! [TpoEepkE HA PELIBKMETD : [leTainga pazoaborka Mpoeepia ‘ Peanes TeT Ha CHCTEMATA
Tasks definition Choose the right solution T Verification of decision Ly ! Detailed development Verification A real test of the system
|
|
| :
|
H3HCKBAHNA KbM CHCTEMATS || (newddueays Harmamaane a cuctemara | _,
System Reguirements Specification {onstruction of the system

®dur.3. bnok-gnarpama Ha npouec Ha
paspaboTka Ha DAS crnopef kogekc Ha
[obpuTe NpakTukn

BnokoBata cxema npegnara o0600uweH
npouec Ha paspaborBaHe Ha DAS, kaTo
yrnecHsiea KnacuguumpaHeTo Ha
eneMmeHTute, onucaHn B Kopgekca Ha
nobpute npaktuku. To3m obuy npouec Ha
paspaboTBaHe oOTpassBa  forMdeckarta
nocrnegoBaTenHOCT  Ha  dasuTe  Ha
paspaboTBaHe Ha NpPOAyKTa, KakTo W
n3bpaHnte etann, HO HEe HENpPeMeHHO

Fig.3. A block diagram of a DAS
development process according to a
Code of Practice

The block diagram offers a

generalized DAS  development
process, facilitating the
classification of the elements

described in the Code of Practice.
This general development process
reflects the logical sequence of the
product development phases as
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TAXHaTa BpemMeBa  nocrnegoBaTerHOCT.
Bb3moxHuTe nTepaunoHHU BEPUIY,
CBbp3aHn C oTAenHute  dasnm  Ha

NpoeKkTUpaHe, U3rpaxgaHe, pasBuUThe, He
ce B3eMaT Mo/ BHUMaHWe B Ta3n cxema.

6. 3aknoyeHue

B pesynTtat oT HanpaBeHuTe NpoyYBaHus
Ce yCTaHOBMU, Ye M3MNOoM3BaHETO Ha CUCTEMMU
T™Mn LACUCTEHT Ha Bogaya“, B Hay4Hu
n3crneaBaHus, CBbp3aHM C U3MepBaHe Ha
YCKOPEHUss € Bb3MOXHO W onpasgaHo,
3aWeTo  Te3M cucTteMm  crnomarat  3a
nopgobpsaABaHe Ha KOMopTa Ha NbTyBaHe U
HenpsiKo okasBar BNUAHME BbpXY
HamansBaHe Ha BpegHUTe emucum ot
MbTHUTE TPAHCNOPTHW CpeacTBa.

Heobxogumo e pga ce HanpasaAT oue
n3crneaBaHUs BbPXY MNPUIIOXEHMETO Ha
cuctemunte  L,AcCUCTEHT  Ha  Bojgava“,
CBbpP3aHM OCHOBHO C KoMdopTa Ha
nbTyBaHe. PaspaboTBaHeTO Ha TakuBa
cuctemMm  3anodyBa C geduHuMpaHe Ha
dYHKUNOHANHUTE N3NCKBAHWS no
OTHOLIEHME Ha XenaHute  YyHKUUNn,
KoMopTa Ha Bogaya v NbTHULMTE, KaKTO U
HanuyHuTe orpaHudeHns. OcBeH Te ca
KPMTMYHM  3a  6Ge3onacHocTTa CUCTEMMW,
KOUTO  M3NCKBAT BUCOKA CTeneH Ha
HaJeXOQHOCT, KOeTO BKMNYBa HaOEXAHOCT,
6e3o0nacHOCT 1 OTKa30yCTOMYMBOCT. 3aToBa
Ce U3BbpLIBAT aHaNU3n Ha OMacHOCTUTE U
puckoBeTe, 3a da ce wugeHTuduuyupat
N3TOYHULMTE Ha Bb3MOXHU OTKa3n B Te3u
CUCTEMM.

7. llnteparypa

well as the selected stages, but not
necessarily their time sequence.
Possible iterative circuits
associated with the different phases
of design, construction,
development are not taken into
account in this scheme.

6. Conclusion

As a result of the studies, it has
been found that the use of “Driver
Assist Systems” in acceleration
measurement research is possible
and justified because these
systems help to improve travel
comfort and indirectly influence the
reduction of harmful emissions from
road transport vehicles.

More research needs to be
done on the use of the “Driver
Assistant systems”, mainly related
to the comfort of travel. The
development of such systems
begins with the definition of the
functional requirements with regard
to the desired functions, the comfort
of the driver and the passengers as
well as the limitations available. In
addition, they are safety critical
systems that require a high level of
reliability that includes reliability,
safety and fault tolerance.
Therefore, hazard and risk analyzes
are performed to identify sources of
possible failures in these systems.
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