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Mobility associalchallenge

1 Zero Emission
ÅFuel-consumptionreduction
ÅReducingemission

2 Demographicpressure
ÅSupport of insecureleaders
ÅIncreasethe elderlymobility

3 Riskof accidents
ÅAvoidanceof the accidentsby reducingthe effect
of human mistakes

4
Increasingtraffic
density

ÅManagement of transportprocess
ÅComfortable, time-saving travel

5 Assistancesystems
ÅIntelligentsensorsfor appropriateprocess
ÅIntelligent actuators(steering, brakes, etc.)

Source: VDA

Whatis the challenge?

Inspiratingfactorsfor development
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Source: VDA

Longitudinalcontrol Transversecontrol Parking, maneuvering

ACC traffic-jamassistant
emergencybrakingassistant

Lane-changingassistant, lane-
keepingassitant

Automatedparking assistant

Lighting Drive supervision Environmentalsupervision

Adaptivelong-distancelighting, 
adaptivecorneringligths

Fatiguesupervision Trafficsigndetection

Mobility associalchallenge
Technologyis available

Whatis the challenge?
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Level of automatization

The role and responsibility of 
the driverjust 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 does
not have to 
supervise the 
system.

Levelof automatization

ChangeinŘǊƛǾŜǊΩǎresponsibility
Levelsof automatization

Whatis the challenge?
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Mobility associalchallenge
ChangeinŘǊƛǾŜǊΩǎresponsibility

Whatis the challenge?

Source: Volvo, Knorr-Bremse

TODAY 2017 TOMORROW< 2020 FUTURE> 2020

Lane 
departure
warning

Longitudinal
control

Emergency
brake

system

Active
steering

Object
detectionin 
deadspot

ACC 
+ LKA

Automated
driving:

The driver 
cando 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
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Å Can we take away the enjoyment of driving  from the 
driver?

Å As different to the other co-operatively drivable 
vehicles(plane, boat, rail) we must be readyto
managethe vehicles to handlethe dangerous 
situationswhilehavinghuman participants with 
unperfectand very different abilities? 

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

Å Liability and legal concerns

Å Will the driversbe mentally overloaded by the fact, 
that theydo not control the vehicle?

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

Source: Technologiereview, VDA

Mobility associalchallenge

Whatis the challenge?

Non-technicalquestions

Number of test/use cases is unknown



WhyHungary?
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ESPwith brakeand steeringintervention

High-levelresearchalreadyin theулΩǎ

WhyHungary?

Long term competency in electronic vehicle control 

1987                          1995                           2001 2004 2006

Intelligent 4WS ESP for trucks Internationalregulationfor ESP (WP29/GRRF) 
initiated by the Hungarian government
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Budapest University 
of Technology and 

Economics

Hungarian
Academyof 

Sciences

University
of Szeged

{ȊŞŎƘŜƴȅƛ LǎǘǾłƴ
University

University
of Pannonia

jōǳŘŀ ¦ƴƛǾŜǊǎƛǘȅ

WhyHungary?

Long term competency in electronic vehicle control 
Participation in all relevant large scale EU FP projects
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Closecooperation

Å Industrialpartners(BOSCH andKnorr-Bremse)

Å Academicalbackground(BME, ELTE, MTA SZTAKI)

Market demand

Å Global trendsand actualdevelopmentsin automotive

Å 4 OEMΩǎand15 TIER1 companiesfrom Hungary

Å Constantneedfor qualifiedengineers

Strong governmentsupport

Å Higheraddedvaluecomparedto manufacturing

Å ROI calculationat nationaleconomylevel

Å Specialresearchfundingprograms

DedicatedBSc/BEngand MSccourses

Å AutonomousVehicle Control EngineerMSc in English, 2018, Budapest, BME

Å Computer Science for AutonomousDrivingMScin English 2018, Budapest, ELTE

Å Vehicle Test EngineerBengin Hungarian2018, Zalaegerszeg

WhyHungary?

Strong scientific community for autonomous vehicle technology research
Long term competency in electronic vehicle control 
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Automotive Working Group: AImotive, AVL, BME GJT, Bosch, 
Commsignia, Knorr-Bremse, Continental, EVOPRO, NKH, NI, 
SZTAKI, ThyssenKrupp PrestaΣ ¢«± Rheinland, ZF 

Å Detailedtechnical specificationof the classic elements of 
vehicle dynamicsand physical structure of the automated
vehicle tests

Å Draft specificationof the autonomousenvironmentand related
communicationinfrastructure

Å Technicalproposal for autonomous vehicle publicroadtesting

ICT Working Group: BME HIT, BME KJIT, BPC, Ericsson, HUAWEI, 
Kapsch, Magyar YǀȊǵǘ, Magyar Telekom, NFM, NMHH, Nokia, 
Oracle, RWE, Siemens, SWARCO, T-Systems, Vodafone 
(compared to the new members of the automotive working 
group)

Å Detailedspecificationof the autonomousvehicle environment
and relatedcommunicationinfrastructure

Industrialbackground

WhyHungary?

Close co-operation with the industry ςspecification of requirements
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Å Capacityconstraintsin Europe in areaof vehicledynamictesting

Å Technologychangein vehicleindustryςsinglevehicle vs. co-operativevehicle 
control: different developmentenvironmentis required

Å Decisionof HungarianGovernmentin 2016:

VehicleProvingGroundasresearchinfratructureto be createdat Zalaegerszeg.

Committmentof the HungarianGovernment
Investment into a European level RD infrastructure 

WhyHungary?

ZALAEGERSZEG

500 km
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Committmentof the HungarianGovernment
Investment into a European level RD infrastructure 

Automated

ErdŖs I.

Connected

Dr. Bokor L.

Electrified

Huba B.

APZ system

ÇProvingGround

ÇUniv. Research C. 

Ç IndustrialR&D C.

ÇTechnologyPark

ÇNext-door Services

Dr. H§ry A.

External

infrastructure

ÇRoad
Ç R76

Ç Crossborder

Ç TEN-T

ÇSmartTest City

ÇC-ROADS

ÇCROCODILE

£rsek I.

Legislationand

standardization

ÇAutomotive/Telco.
Ç International
ÇWP.1
ÇWP.29/ITS-AD
ÇGEAR 2030
ÇEuro NCAP
ÇISO
ÇHungarian
Ç5/1990 ®s 6/1990
ÇEKTB

Dr. D§vid A.

RECAR

ÇEducation
ÇM.Sc. AVCE

ÇM.Sc. CSAD

ÇB.EngTest Engineer

ÇDualEducation

ÇResearch
ÇRECAR Nr. 1-7

ÇEFOP 3.6.2

ÇEFOP 3.6.3

Dr. G§sp§r P.

ICT

infrastructure

ÇV2X ïITS G5

ÇCellular(4G/5G)

ÇData
ÇStorage

ÇAcces(Privacy)

ÇAnalytics

ÇOkos v§ros

ÇC-ITS Platform

Dr. CharafH.

Economic

diplomacy

ÇIntôlpromotion
ÇZone Concept

ÇCAD Investment

Ç International Acceptance

ÇIntôlcommunicat
ÇPress

ÇForums

ÇExibitions/ Fairs

ÇSocialMedia

£sikR.

Dr. Szalay Zs.

Strategic Partnerships Government Decisions Resources

Industry policy
LEPS£NYI I.

Coordination
DR. PALKOVICS L.

OPERATION

LAYER

POLITICAL

LAYER

CONTROL
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Mobility Platform

Coordination
DEUTSCH T.

Tender / financial support Communication / socializationSecretariat



Whatdo we offer?
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Multi-leveltesting environment
Designed on the demand of industrial companies

Å Be ableto addressall test levelsof develpmentprocess, includingthe 
autmatedand connected vehicletests, including pass car, and commercial 
vehicles 

Å Handlingof prototypevehiclesmust be conformwith internationally
acceptedstandardsand the customer needs

Å Full rangeservice for customersshouldbe providedon-site(fueling, electric
charger, meal, office, workshopetc.)

Å Flexibleand connectabletrackmodulesfor specialeventsandtests

Å The test modulesshouldbe visuallyseparated, the developmentand the 
publicareasshouldbe fully separated

Å Public roadtest opportunityfor autonomousvehicles

Å Representative, attractiveenvironmentfor presentationsand conferences
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ProvingGroundSystemςOverview

Whatdo we offer?

Project phase1: 2017

Dynamictest elementsI:

Å Dynamicplatform

Å Brakingsurfaces

Å Handlingcourse

Smart City Zone I

BuildingsI

Preparationof high-speedoval

Office and 
workshopsfor rent

Main entrance and 
control centre

Next-door service 
providers

Develop-
ment
area

¬



®

¯

Project phase2: 2018-2020

ÅDynamictest elementsII

ÅSmart City Zone II - III

ÅBuildingsII

ÅHigh-speedoval

¬



®

¯

Related facilities 
(event center, etc.)

76

Developmentcentres
of companies

Research center

University campus 

Supplier zone

Customer zone
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Multi-leveltesting environment
Buildingsand functions

Main entrance 
building

Service providers

Workshops 
and offices

Controlcenter

Related buildings

Research center, 
University building
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From computer to real traffic ςessential for automated driving  `
Multi-leveltesting environment

Whatdo we offer?

Intercity and 
motorway

Real city 
environment 

Provingground

Laboratory

Simulation

Real publicroad
environment

Controlledpublicroad
tests

Controlledsystem-test

Componenttest, 
integrationtest

Conceptualand 
feasabilitytest1

2

4

3

5
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From computer to real traffic ςessential for automated driving  `
Multi-leveltesting environment

Whatdo we offer?

Intercity and 
motorway

Real city 
environment 

Provingground

Laboratory

Simulation

Real publicroad
environment

Controlledpublicroad
tests

Controlledsystem-test

Componenttest, 
integrationtest

Conceptualand 
feasabilitytest1

2

4

3

5



22Whatdo we offer?

Multi-leveltesting environment
Combined traditional and autonomous testing modules
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Multi-leveltesting environment
Combined traditional and autonomous testing modules
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Multi-leveltesting environment
Example: High speed oval with automated drive functions*

Parameters:

Å 4.400 m length

Å 1.000  straight section

Å Curve radius 350m

Å max. 200km/h at curves

Å max. 250km/h at straights

Å 1% inclination to south

Å 3+1 lanes

Å V2X infrastructure for communication test at high 
speed

AD vehicle test services:

Å Platooningat high speed motorway situations

Å Cooperative vehicle control at high speed 

Å Fix position and moving obstacles(dummy car or pedestrian)

Å V2I, V2V communicationtestsat highvehiclespeed

* Other examples in the back-up
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Multi-leveltesting environment
Example: Motorway with special features*

* Other examples in the back-up

Parameters:
Å 1500m 2 x 2+1 lane motorway
Å 100m real tunnel
Å 100m artificial tunnel with different covers, 

camouflage, steel net
Å Partly watered surface
Å 5G test network
Å V2X communicationcoverage
Å GPS base station
Å Public road like layout (junctions, road surface, 

geometry)

AD vehicle test services:
Å Platooningon motorway at realistic conditions, exits and entrances
Å Platooningand cooperative control with limited communication (tunnel)
Å Moving and static obstacle
Å Specialsituations: roadbuilding situation
Å Multi level junction
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Multi-leveltesting environment
Automated and connected drive testing ςspecial components

Å Suitable for co-operative vehicletesting (e.g. platooning)

Å Old carsfor scenery, specialcars

Å Trafficgantrywith variablemessagesign

Å Railwaycrossing, constructionzone, pedestrian
crossings, trees, moveableroadsigns, tunnel, parking 
places, logisticyard, roadsideobjects, variousstreet
lights, SMART City features

Å Highwayroadsituations

Å Ruralroadenvironment

Å V2X communicationsystem

Å Environmentalimpactmeasurementopportunity(e.g. 
noise, EMC, rain, fog)

Å Lightmeasurementtrack

Å Highspeedmobile network(LTE, 5G)

Å Databaseaboutthe environment

Å Externalmeasurementinfrastructure:


