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Test track vision 2017

* Be able to prove levels of development process, including the AD tests
e A for customers have to provide on-site (fueling, electric charger, meal, office, workshop
etc.)

for special events and tests

has to be conform with international accepted standards. The test modules
should be , the development and the public areas should be fully separated

opportunity for autonomous vehicles
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Test track vision 2017

Benchmarks dynamic tracks: MILLBROOK
 |IDIADA (Barcelona) ALDENHOVEN /,/;’5_"'@
e ATP (North Germany) i = (#
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BOXBERG ASTA-ZERO
Benchmarks AD test environments:
* M-City (Michigan)
* Asta-Zero (Sweden) NARDO ,
IDIADA MIRA
ATP 7
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Test track vision 2017
International benchmark tracks 2017
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ZONE Boxberg Papenburg AstaZero  Horiba-Mira  Millbrook Aldenhoven
High-speed oval
Dynamic plate
Brake tracks
Handling course
City

Motorway

Rural road
Slopes

Bad roads
Water basin
Noise track
Superelevation

ADAS surface

V2X infrastrukture
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Test track vision 2017
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Test track status 2021 Januar

In use:

Rural road
Dynamic surface
Braking surface
Motorway
Smart city

Main building
Handling track
University track
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Project development




Modules
Project timing
Phase 1: 2017-2019

P

Phase 2: 2019-2021

Phase 3: 2021-
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Modules available
Buildings
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e Attractive conference rooms up to 300 people
* More than 500m2 exhibition surface (for cars as well)
. Catering

* 8 double workshop/office units (110m2)
* 12 offices (25m2 each)
*  Truck workshop 450m2 ceo e
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Modules available
Dynamic platform

Parameters:

e 300m diameter asphalt surface

e Acceleration lane 760m

e 20m wide gravel run-off area with barrier

e 1% inclination to south

e Separated return way
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Modules available
Handling course

High speed handling available since 2019:

*  ~120km/h average speed

* 2032m length

e Width: 12m

* Up to 20m wide gravel covered safety zones on both side

e Various topography

Wet handling (2021):

* ~60km/h planning speed

¢ 1.000m length

e Width: 6m

* Watering system along the whole length

* Grass covered safety zone
*  Driftcircle
e Various topography

12 Project development



Modules available
Smart city

Parameters:
e 500x300m (15ha)
* ~5km long overall street length
* Main street 400m, 2x3 lanes
* Low-mue crossing
* Hilly section
* Logistic yard
e Building fascades:
¢ 600m long
* Upto 10m height
* Realistic construction
* Railway crossing, construction zone, | |
pedestrian crossings, trees, moveable | . =
road signs, tunnel, roadside objects, | S ——
various street lights etc. o : §/ e
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Modules available
Smart city

1. Low-speed, 2. Multi-lane high

: 3. Downtown area
parking area speed area

5.

T-junction area
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Modules available
Braking platform

Parameters:
e & different surfaces:
* Chess surface: asphalt/tiles
* Asphalt mue="~1 (optional watering)
* Tiles mue="~0.1 (wet)
*  Basalt mue=~0.3 (wet)
* Asphalt mue=~0.8 (optional watering)
* Treated concrete mue="~0.6 (wet)
*  Asphalt mue=~0.8 (reserve surface)
* Aquaplaning basin (max. 2cm wet depth)
e Surface width 4.5m except basalt where 8m
¢ 200m surface length
e 750m acceleration lane
e 16m safety area at both side, 150m at the end
e High-speed connection to motorway
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Elements coming soon
Motorway

Parameters:
* 1500m 2 x 2+1 lane motorway

* Public road like layout (junctions, road
surface, geometry)

e 1 driving direction available now
» 2 different entrances and exits

* Motorway bridge (2021)

e Partly watered surface (2021)

* V2X communication coverage

* 100m tunnel simulation (phase3)
[ J
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Elements coming soon
Rural roads

Parameters:

500m 2x2 lane motorway section (available)

2500m 2x1 lane rural road (1500m available)

e 2000m south section (2021)

* Changing topografy

* Publicroad like layout (junctions, road surface, geometry)

°  5G test network

V22X communication coverage
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Elements till 2021

ADAS surface

Parameters:

18

New element reacting on the changing
customer requirements

Dedicated for ADAS tests with high
preparation effort

750m overall length

500m long 8m wide acceleration lane
Different roadmark setups

Up to 130km/h

Action surface 250x60m

Cgossroad for cross situation test

Project development




Elements till 2021
Traction control hills

Parameters:
* 62m (25%) up to 192m (5%) slope length

16m height

« 5 different slopes: 5%, 12%, 18%, 25%, 30%

*  Low friction (5, 12, 18, 25%) surface, 25m length
* Separeted return lane
* Integrated watering system

« Safety zone and reinforced guard rail
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Elements till end 2021

. [Encitunsstemsenzozi
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Communication
Communication network

21

Full coverage of test track (optinal)

5G cellular test network available
for future ITS applications (T-
System, Vodafone)

TS G5 V2X network:
* 7 mobile RSU
* Standard setup or
* free configurable

Redundant physical layout for
parallel customer networks

5G campus network (2021)

Project development
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Business model 2020

Income test track basic
services

AVL-ZalaZONE R&D

(sales) (universities, research organisations, etc.)

Income optional services

APZ-Nonprofit

(Operator)

Cooperation regarding technical processes started in October with leading track operator ATP!
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Operational processes
Main processes n v Gurcw @

Current sessions Finished sessions Messages

* Risk management

Real-time traffic tracking and control:
* on-site
e central

*  Emergency services
* Track maintenance

* Facility management
*  Security service

*  Drone detection (pilot)

GOAL: Europian Proving Ground Safety Association (EPGSA) membership
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Engineering services
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Services available
Workshop services

* General technician support with 2 technicians

e Standard workshop equipment available in all
workshops

* Axle load measurement

* Tyre services (passenger car and truck)
*  Suspension adjustment

* Roller bench for cars and trucks

* Cold chambers (optional)

e Standard chargers (5x22 kW)

* 150 kW charger

* 350 kW charger (2021)
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Services
Engineering services
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NCAP testing with engineering support

Test case development (manoeuvre catalog)

Dynamic testing support

Realization of customer test cases

V2X support

Support of public road tests

General test engineering support

________
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Services
Public road testing

e Valid since: 12.04.2017

Product responsibility type regulation

Regulation defined with industrial partners

Limitations:
* NO territorial
¢ NO time limitation

Two stage approval process:
* Company, organization approval
» Test drive registration

Requirements:
e Skilled, experienced driver in the vehicle
* Independent logging system in vehicle
* Pre-testing in closed environment
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Loop_1: City local roads — smart infrastructure
Loop_2: Hungarian roads
Loop_3: International roads
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Services: available ADAS test equippement
Complex scenarios With fully syncronized elements

Targets [ Carrier/actuators ] [Localization ] Path following,
- . Synchron, control

3! Simulation,
Belt driven system

Pedestrian adult and child, Cyclist, %

PTW, Animal dumm T e :
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Small platform (UFO) :
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Large platform (UFQO) izati T — ( )
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Driving robots (2 sets)

TR __:-:..- - ? E
20 real target vehicles ﬁ

Drive-by - wire controlled real vehicle

dGPS Base-station
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Services
Complex scenario with fully syncronized elements

Engineering services




/alaZONE Research & Innovation

Cutting-edge Research
Future-proof Education

Wide dissemination of research results oo
. (2]
Value-creating knowledge transfer ©
® 6 06 ©°
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Research and Innovation
University track and building

32

Track parameters:

800m overall length
dynamic surface
low-mue section
different parking setups

Building (2021 autumn):

auditorium for 100 people
offices for 20 people
direct connection to external campus

R&l




Research and Innovation

Z/alaZONE Research & Technology Center

University research groups

Dual-education programs
Industrial laboratories
Start-up incubation

>
Office and
workshops

Development
centres

Main entrance and
control centre

I Innovation Center l
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\[ Research center 1

Service providers /if—’—",ﬁ
partners
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.........................

Related facilities
(event center, etc.



Research and Innovation

New age of education: from lectures to mentoring

¥
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Autonomous Vehicle Control Engineer
M.Sc. in English

Computer Science for Autonomous
Systems
M.Sc. in English

Vehicle Test Engineer
BProf in Hungarian




Research and Innovation

AVL 3
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ALPLab ERICSSON FURUKAWA

ELECTRIC GROUP

INVENTURE
AUTOMOTIVE

SIGNALS @ DATA @ ANALYTICS
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virtual@vehicle TU
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Research and Innovation

ZalaZONE Science Park progress

Extension area
(60 ha)

»SmartField”
program

PG customer zone

R&D&I campus

Miskolci Egyetem

Szechenyilstvan
Egyetem

Debreceni
Egyetem

ZalaZONE (SZE)

Nagykanizsa (PE)

Szegedi
Pécsi Tudomanyegyetem
Tudomanyegyetem ’

Hungarian Science Park Program
locations

University local teams
SME’s

R&D projects

Industrial (technical) service
Laboratories

ZalaZONE trainee program

pcooooo
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ZALAZONE - Region Zala




