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Driverlessvehicles



Social, political processes

Å The transport and forwarding are one of the most important elements of the EU 
industrial and service sectors, and are important pillars of the economic and social 
processes.

Å Without effective, ecological and safe ǘǊŀƴǎǇƻǊǘ ǎȅǎǘŜƳǎΣ ǘƘŜ ǇƻǇǳƭŀǘƛƻƴΩǎ ŀƴŘ 
ǇǊƻŘǳŎŜŘ ƎƻƻŘΩǎ ƳƻōƛƭƛǘȅΣ ǘƘŜ ŜŎƻƴƻƳƛŎ ƎǊƻǿǘƘ Ŏŀƴƴƻǘ ōŜ ƎǳŀǊŀƴǘŜŜŘΦ 

Å The industry players have been identified those research and development areas, 
which strongly influence competitiveness of goods and services for long time:

ï Mobility and forwarding

ï Energy and environment

ï Safety and security

ï Competitiveness and affordability
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Inspirationfactors of developments

1 Zero Emission
ÅFuel-consumptionreduction
ÅReducing emissins

2 Demographic pressure
ÅSupport of insecure leaders
ÅIncrease the elderly mobility

3 Riskof accidents
ÅAvoidenceof the accidents with reducing the 
effect of human mistakes

4
Increasingtraffic 
density

ÅManagement of transport process
ÅComfortable, time-saving travel

5 Assistancesystems
ÅIntelligentsensors for appropriate process
ÅLƴǘŜƭƭƛƎŜƴǘ ŀŎǘǳŀǘƻǊǎ όǎǘŜŜǊƛƴƎΣ ōǊŀƪŜǎΣ Χύ

Source: VDA
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Emission
Technicalbackground

savingFuelNextstepCO2 
reduction/reducing
consumption

1. Problem

2. Solution

Implementationof EURO6 standard 
doesnot helpfurther the increaseof 
the motor efficiency

Driverlessvehicles

Emissions
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Technicalbackground

Driverlessvehicles

Architecture

Communication

Powersupply

Sensors

Redundant communication in the 
car and with the outside(V2V, 
V2I)

Redundant, galvanicallyseparated 
energy storage and supervision system

Rendundantcentralcontrolunit

Redundant or error-tolerant sensors to 
supervise the condition of the vehicle

Actuators
Redundant or error-tolerant 
intervention elements in the 
vehicle (steering wheel, brake, 
etc.)

Technologyis ready- Is it enough?

http://www.google.hu/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=bi0op6tR1547RM&tbnid=su1gabGyYtgA7M:&ved=0CAUQjRw&url=http://www.boston.co.uk/products/pws-1k03b-1r.aspx&ei=xSZ2U_SkIbTX7Ab0u4CwAQ&bvm=bv.66699033,d.ZGU&psig=AFQjCNHqxFxC_9HQtaGtcQq-FqlO_ExnWQ&ust=1400338489787159


Technicalbackground

Infraredsensor

Long-rangeradar

Camera

Ultrasound

Short-rangeradar

Example- environmentdetectionas a driver

Driverless vehicles



Technicalbackground
Systems availablenowadays

Driverless vehicles
Source: VDA

Longitudinalcontrol Transversecontrol Parking, maneuvering

ACC traffic-jamassistant
emergencybrakingassistant

Lace-changingassistant, lane-
keepingassitant

Automatedparking assistant

Lighting Drive supervision Environmentalsupervision

Adaptiveling-distancelighting, 
adaptivecorneringligths

Fatiguesupervision Trafficsing detection



Technicalbackground
Systems availablenowadays

Driverless vehicles
Source: VDA

Source: VDA

Traffic-jampilot Highwaypilot Advanced Driving Assisatance

Google car PikesPeak EmergencyBrakeAssistance



Technicalbackground
Roadto the autonomous vehicle

Driverless vehicles

TODAY 2017 TOMORROW<2020 FUTURE>2020

Lane leaving
warning

Longitudinal
control

Emergency
brake

system

Active
steering

Object
detectionin 
deadspot

ACC 
+ LKA

Autonomous
driving:

The driver can
do other
activities

Autonomous
driving:

Lowfollowing
distance, lower

fuel
consumption

5wL±9w L{ Lb!/¢L±9 αC!L[ 
¢h[9w!b¢έ {¸{¢9a

DRIVER IS PART OF THE VEHICLE CONTROL 
αC!L[ {!C9έ {¸{¢9a

Source: Volvo, Knorr-Bremse



Human factors
The responsibilityof driver

Driverless vehicles

DETECTION

DECISION

INTERVENTION

FEEDBACK

DRIVER FAILURE
As the responsibility of the driver, legally specified:

Å The driver shall not totally relieved from the 
responsibility of the driving

Å Since the skills of the driver are limited, the 
intervention can be performed- the priorities are 
the saving of human life and minimizing of the 
damage to property

Theresolversof the previous contradiction:

Å If the driver intervenesinto the intelligent system, 
the predictive elements of the system pass the 
control

Å If the given situation cannot be avoided, the 
intelligent system can intervene



Human factors
Automatizationlevels

Levelof automatization

The role and responsibility of the 
driver is just like today

The role and responsibility of the 
driver change, legalbackground
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Onlydriver
Driver 

support
Partially

automated
Highly

automated
Fully

automated

The driver 
controls the 
vehicle, both 
longitudinally 
and transversely

The driver 
controls the 
vehicle, either 
longitudinally or 
transversely

The driver 
constantly 
supervises the 
systems

¢ƘŜ ŘǊƛǾŜǊ ŘƻƴΩǘ 
have to constantly 
supervise the 
system

The intelligent 
systems 
intervene in the 
other direction.

No active 
intervening 
system.

The intelligent 
systems take the 
control in both 
longitudinal and 
transversal 
direction for a 
given time.

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

The vehicle is 
fully automated, 
the driver 
ŘƻŜǎƴΩǘ ƘŀǾŜ ǘƻ 
supervise the 
system.

Levelof automatization

Driverlessvehicles



Human factors
Acceptance

Driverlessvehicles

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

Å The drivers havenot evaluated the assistance systems as extra effort compared to 
driving without them

Å The rating of the systems were positive in all cases, independently from the number of 
tests

Å The systems were evaluated as easily useable, reliable and pleasant

Å Nearly all participantswant to use the assistance in their own car

Å The older drivers evaluated the systems worse than the younger

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



Non-technicalaspects

Driverlessvehicles

Agreementin Vienna(1968)

Å Basic requirementsfrom 1968:
Å Allvehiclesshallhavea driver
Å The driver shallcontrolthe

vehicleall the constantly

Å 23rdof March, 2016:
Å A modification to the principles 

above, gives permission for 
automatization if the driver can 
overrule and turn it off



Non-technicalaspects

Driverlessvehicles

Moral, psychologicaland politicalquestions

Å Can we take the experienceof driving?

Å Asdifferent to the other co-operatively drivable 
vehicles(plane, boat, rail) we must be readyto manage
the vehicles to handlethe dangersituationswhile
havinghuman participants with unperfectskills. But 
can we?

Å What is the base of decision if we must chooseof two 
bad options?

Å Will the driver be mentally overloaded by the fact, that 
they donot drive the vehicle?

Å Can we guarantee, that autonomous vehicles will not
be put in non-proper use?

Source: Technologiereview, VDA



Innovative regulation for test up to Level4
Public roadtestsin Hungary

ÅValid since: 12.04.2017

ÅProduct responsibility type regulation

ÅRegulation defined with industrial partners

ÅLimitations:

ÅNO territorial

ÅNO time limitation

ÅTwo stage approval process:

ÅCompany, organization approval

ÅTest drive registration

ÅRequirements:

ÅSkilled, experienced driver in the vehicle

ÅIndependent logging system in vehicle

ÅPre-testingin closed environment



PROJECT CONCEPT
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Layout of the ProvingGround

Develop-
ment
area

76

R&D&I campus 

Service zone

Customer zone

Traditional and autonomous testing modules 

c

Develop-
ment
area

Low-speedCAV testing

High-speedCAV testing

265 ha

Office and 
workshops

Main entrance and 
control centre

Service providers/ 
partners

Related facilities 
(event center, etc.)

Development 
centres

Research center

InnovationCenter

Project concept
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Test trackvision

Project concept
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From computer to real traffic ςessential for automated driving  
Multi-leveltesting environment

Public road

Limited publicroad

Proving ground

Laboratory

Simulation

Uniqueservices
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High speed testing in real environment ςά¢ǊƛǇƭŜ ƭƻƻǇέ 

Loop_1: City localroads ςsmart infrastructure
Loop_2: Hungarian roads 
Loop_3: International roads 

Leaving the closedtestingenvironmentΧ

Uniqueservices



PROJECT DEVELOPMENT
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Phases of the project

Phase1: 2018 Q3-2019 Q1 Phase2.a: 2019 Q4 Phase2.b: 2020 Q2

Project status
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Status 2018 October

u

v

w

x

Dynamicplatform

Handlingcourse (HS)

Technicalbuilding

Main entrancebuilding

Brakingsurfaces

SmartCity
Basic roadgrid

Project status

u

v

w
x



WHAT CAN BE TESTED



28

Modules to be realized with Priority 1
Priority is defined with potentialcustomers

Whatcanbe tested



DETAILS OF THE MODULES


