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Social, political processes

are one of the most important elements of the EU
industrial and service sectors, and are important pillars of the economic and social
processes.
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A The have been identified those
which strongly influence competitiveness of goods and services for long tlme

i Mobility and forwarding

I Energy and environment

I Safety and security

I Competitiveness and affordability
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Inspirationfactors of developments

AFuelconsumptionreduction

1 | ZeroEmission AReducing emissins

ASupportof insecure leaders

2| Demographic pressufe s, ose the elderly mobility

AAvoidenceof the accidents with reducing the

3 |Rislof accidents effect of human mistakes

Increasingraffic AManagemenof transport process
density AComfortable, timesaving travel

Alntelligentsensors for appropriate process
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Technicabackground

Emission

doesnot helpfurther the increaseof
the motor efficiency

NOx g/kWh

Euro1 1952

Euro2 1995 |

Euro 3 2001

Euro & 2005

Euro 5 2008

PM g/kWh
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NextstepCO2 A\savingFu
reduction'reducing

consumption

1. Problem .

2. Solution

EEE—

Decarbonise Make vehicles Efficient use of ]
. Use wehicl
! 9yl £4. less *
energy GHG efficient co-modality
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Technicabackground

Emission

Reducing greenhouse gases is forwarding
and transporting

Carbon-based
technology
replacing

Efficient
vehicles:
energy/GHG

Efficient vehicle
use, e.g.
commodality

Less vehicle use

Optimizing usage: e.g.

Optimizing vehicles e.g.:

Efficient design of
forwarding system:

- Goods - Road desing, speed Infrastructure coverage
- Person - Eco-driving Special design
- Commodality - Speed limits Intelligent organization

of transport

Reducing the number of
trips
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Technicabackground

Architecture

Rendundantentralcontrol unit

A

T o

Communication Y=

Redundant communication in the
car and with the outsidév2V,
V2lI)

Redundantgalvanicallgeparated
energy storage and supervision system

Redundant or errotolerant sensors to
supervise the condition of the vehicle

Redundant or erratolerant
intervention elements in the
vehicle (steering wheel, brake,
etc.)
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Technicabackground

Example environmentdetectionas a driver

Infraredsensor
02-80m

Longrangeradar

(77 GHz)
1-120 m

Ultrasound
02-1.5m

Shortrangeradar

24GHZz
8_2_20 n: Camera

0-80 m
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Technicabackground

Longitudinatontrol Transverseontrol Parkingmaneuvering
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ACQraffic-jamassistant Lacechangingassistantlane- . ,
emergencybrakingassistant keepingassitant Automatedparkingassistant
Lighting Drivesupervision Environmentasupervision

@@@

Trafficsingdetection /«' '

Adaptiveling-distancdighting

. - Fatiguesupervision
adaptivecorneringligths g P
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Technicabackground

Trafficjampilot

2012
Volvo: Sartre (EU)

AUDI

Source VDA

Highwaypilo
: T

2011
VW: HAVEit (EU)

PikedPeak

2015
Mercedes: FT2026

Advanced Drivingssisatance

2011-2015
VW: V-Charge (EU)

EmergencyBrakeAssistance

2016
Volvo: Drive Me

/ ) @
Source: VDA ® ® o
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Technicabackground

Roadto the autonomousvehicle

TODAY 2017 TOMORROW<2020

Emergency
brake
system

Object
detectionin
deadspot

ACC

Active
steering

Laneleaving
warning

Longitudinal
control

DRIVER IS PART OF THE VEHICLE CONTROL
aC!'L[ {!1C9¢ {.,{¢t9a

Source: Volvo, KneBremse
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FUTURE>2020

Autonomous

Autonomous S
driving g
. Lowfollowing
The drivercan ;
distance lower
doother
o fuel
activities .
consumption

Driverless vehicles




Humanfactors

As clegallyspecifieal:
A The driver shall not totally relieddrom the
responsibility of the driving

A Since the skills of the driver are limited, the
intervention can be performedthe priorities are
the saving of human life amdinimizingof the

damage to property 20% DECISION

DRIVER FAILURE

71% DETECTION

The of the previous contradiction:
A If the driver intervenesto the intelligent system,
the predictive elements of the system pass the

control FEEDBACK

A If the given situation cannot be avoided, the
intelligent system can interven

9% INTERVENTION




Humanfactors

Automatizationevels

The role and responsibility of thg
driver is just like today)

The driver The driver The driver
controls the controls the constantly
vehicle, both vehicle, either supervises the
longitudinally longitudinally or  gystems

and transversely ~ transversely

The intelligent
systems take the
control in both

Vehicle- driver

The intelligent longitudinal and

systems

The role and responsibility of the

driver changdggalbackground
¢KS RNAGZS
have to constantly

supervise the
system

The vehicle is
fully automated,
the driver

The intelligent
system fully
takes control,
intervenes, even
in critical
situations. The
driver has
enough time to
take control

R2SayQi
supervise the
system

No active e ot transversal
intervening mt:rv(ej"_le nt' = direction for a
system SHISESIS SIS given time
: Driver Partiall
Onlydriver y
support automated

Highly
automated

Fully
automated

Levebf automatization =sp
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Humanfactors

Example fieldtestwith 33 participants, in urban environment, with level 2/3 ADAS
systems

The drivers haveot evaluated the assistance systems as esffaat compared to
driving without them

The ating of the systems were positive in all cases, indepehdkeoin the number of
tests

The systems were evaluated as easily useable, reliable and pleasant
Nearly all participastwant to use the assistance in their own car
The older drivers evaluated the systems waonsa the younger

The participant with experience with ACC systems evaluated the systems better than
the ones without it
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Nontechnicalaspects

Agreemenin Vienna(1968)

A Basiadequirementsfrom 1968:
A Allvehiclesshallhavea driver

A Thedrivershallcontrolthe

vehicleall the constantly

A 23rdof March, 2016:

A A modification to the principles
above, givegermission for
automatizationf the driver can
overrule and turn it off

ARTICLE 8
Drivers
Il. Every moving vehicle or combination of vehicles shall have a driver.l
2. It is recommended that domestic legislation should provide that pack,

draught or saddle animals, and, except in such special areas as may be marked at
the entry, cattle, singly or in herds, or flocks, shall have a driver.

3 Every driver shall possess the necessary physical and mental ability and be
in a fit physical and mental condition to drive.

4. Every driver of a power-driven vehicle shall possess the knowledge and skill
necessary for driving the vehicle; however, this requirement shall not be a bar to
driving practice by learner-drivers in conformity with domestic legislation.

55 Every driver shall at all times be able to control his vehicle or to guide
his animals.

Driverlessehicles




Nontechnicalaspects
Moral, psychologicadndpoliticalgquestions

A Can we take thexperienceof driving?

A Asdifferentto the other ceoperatively drivable
vehicleqplane boat, rail) we mustbe readyto manage
the vehicleso handlethe dangersituationswhile
havinghuman participants withinperfectskills. But
can we?

A What is thebase of decisioif we mustchooseof two
bad options?

a b c
A Will the driver benentally overloadeby the fact, that
they donot drive the vehicle? @
A Can we guarantee, that autonomous vehiclésnet gy /! -
be put innon-proper u? ']

Source Technologiereview/DA
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Publicroadtestsin Hungary

A Valid since:

type regulation
A Regulation defined
A Limitations:

A Two stage approval process:
yorganizatior:

A Test
A Requirements:
A Skilled, experience in the venhicle
A Independent in vehicle
in closed envinoment
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PROJECT CONCEPT
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Layout of theP
Traditional and autonomous testing modules
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Multi-leveltestingenvironment

Public road

Limitedpublicroad

Laboratory

Simulation
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Leaving thelosedtestingenvironmentX

Loop_1:QGty localroadsg smartlnfrastructure
Loop_2:Hungarian roads

Loop_3iInternational roads

International roads — Domestic roads
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Phasel: 2018Q32019Q1 Phase2.a 2019Q4 Phase?.b: 2020 Q2
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‘Status 201&ctober

Project status
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Modules to be realized with Priority 1

Proving ground Zalaegerszeg
— Ii".HSO. High speed oval
[ 2.DP. Dynamic platform
1 I‘-:‘;B.BP. Braking surfaces
_I:fj-"4.HC. High speed handling course
- 4.HC. Low speed handling course
[ 5.CAV.Smart City Zone
- 7.1.MW. Motorway
- 7.2.RR. Highway, rural road
14.SR. Service road
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DETAILS OF THE MODULES
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