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AVL List GmbH

Antriebs-
strang und 

Fahrzeug 

Business

Erfahrung
> 65 Jahre !

GLOBALE  AUFSTELLUNG 
30 Entwicklungsstandorte    

Globales Netzwerk zur lokalen 

Kundenunterstützung

One partner

INNOVATION 1500
erteilte  Patente

FORSCHUNG 10%
des Umsatzes in Eigen-F&E

MITARBEITER
� 9.500 Mitarbeiter 

� 65% Ingenieure  & 
Wissenschaftler

Wachstum

Umsatz
� 1991:

0.1 Mrd €

� 2017:

> 1.6 Mrd €

� Plan  2018

> 1.7 Mrd €



|  BF A4 | 28.Feb. 2018 | 4Confidential

Prof. Dr. Helmut O. List, CEOProf. Dr. Helmut O. List, CEO
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AVL Business Fields

Passenger Cars Racing2-Wheelers

Construction Commercial VehicleAgriculture

Locomotive Power PlantsMarine

Vehicle and Powertrain Engineering

Simulation Testing

Development Platform
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AVL in ADAS and Autonomous Driving

System Design
system engineering, 

use & test cases, architecture, 
component & function 

specification

Specific Control 
& SW Development

concept & series 
development, modification/ 

adaptation 

Advanced 
Predictive Functions 
improving vehicle attributes 
e.g. energy or fuel efficiency

Calibration, Testing 
& Validation 

simulation, integration, 
optimization,  assessment 
using lab, XiL and road    

For new levels of vehicle comfort, safety & efficiencyFor new levels of vehicle comfort, safety & efficiency
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Future of Road Mobility

Connected

New dimension in 
Comfort, safety and
entertainment

Autonomous

From assisted driving
to accident free 
Autonomous driving

Shared

Mobility on demand
Digital transport services

Electric

Local emission free
BEF and FCEV
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Predicting Future Trends

Predicting the future is a target since long time !

View from 1950 to 2000:

- Connected
- Autonomous

- Safe
- Electrified

1950

View from 1850 to 1900:

- Connected
- Autonomous

- Safe 
- Electrified

1850 2020

View from 2018 to 2050:

- Connected
- Autonomous

- Safe
- Electrified

2050

View from 1900 to 1950:

- Safe 
- Electrified

1900
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ADAS and AD Trends, Source SAE

Introduction:      1900           1985           2014          2021           2024?         2028?

Motivation: Safety, comfort, energy consumption

Give the customer time, 
e.g. to work/make profit
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The Future of Road Transport

2018 with L0-L2 2030 with AD Level 4/5

• From A to B

• Fun

• From A to B

• Fun

• Work in the car

• Sleep

• Eat

• Purchase in vehicle
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The Future of Transport

Goods 
transport

People 
transport

2018 with L0-L2 2030 with AD Level 4/5

• From A to B

• Fun

• From A to B

• From A to B

• Fun

• Work in the car

• Sleep

• Eat

• Purchase in vehicle

• From A to B

• Dangerous areas
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L2 SYSTEM STRUCTURE, SIMPLIFIED

Vehicle

Pass-

engers

Environ
ment

Traffic

(e.g. road and 

traffic)

Control

HMI + Actuation ( pedal / brake / dashboard )

Environment 

sensors

Sensor 
fusion
Object 

detection

Driving

Actuator abstraction

Low level controller

Intelligence:
Route planning: Driver

Trajectory planning:   Driver

System monitoring:      Driver

Tactical Level
(Scenario, Maneuver)



L3 SYSTEM STRUCTURE, SIMPLIFIED

Vehicle

Pass-

engers

Environ
ment

Traffic

(e.g. road and 

traffic)

Control

Ego vehicle 
model

Ego vehicle 

sensors

HMI + Actuation ( pedal / brake / steering / shifting / dashboard )

Odometry

and Map data

Driver 

monitoring

V2X

Environment 

sensors

Sensor 
fusion

Context
model

Planning

Tactical Level
(Scenario, Maneuver)

Path Level
(Obstacleav.,stabilization)

Low level controller

Actuator abstraction

Intelligence:
Route planning: Driver

Trajectory planning:   Car

System monitoring:      Driver
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Level 3 System in Operation

Brain, intelligence: 

Route planning: Driver

Trajectories:    Car

Monitoring:      Driver
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Level 3 System in Operation

Brain, intelligence: 

Path planning: Driver

Trajectories:    Car

Monitoring:      Driver



L4 SYSTEM STRUCTURE, SIMPLIFIED

Vehicle

Pass-

engers

Environ
ment

Traffic

(e.g. road and 

traffic)

Control

Ego vehicle 
model

Ego vehicle 

sensors 1,2

HMI + Actuation 1,2 ( pedal / brake / steering / shifting / dashboard )

Odometry

and Map data

Driver 

monitoring

V2X 1,2

Environment 

sensors 1,2

Sensor fusion

Per-caption

Environment 
interpretation

Decision 
making 

Decision making, control

Tactical Level
(Scenario, Maneuver)

Strategic Level 
(Navigation)

Path Level
(Obstacleav.,stabilization)

Low level controller

Actuator abstraction

Backbone, cloud

Path planning: Car
Trajectories planning:   Car

System monitoring:      Car+

Backbone
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Level 4 System 

Intelligence: 

Path planning: Car

Trajectories:    Car

Monitoring:      Car&
Environment
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Where we are today…

Source: www.youtube.com
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Do we need the Intelligence in the vehicles 
or in the infrastructure ?

Introduction:      1900           1985           2014          2021           2024?         2028?
Route: Driver         Driver Driver Driver Car/Env.     Car/Env.
Driving tasks:     Driver      Driver/Car Driver/Car        Car Car Car
Monitoring:         Driver         Driver Driver Driver Car/Env.     Car/Env.
Fail safe:            Driver          Driver Driver Driver Env.            Env.

In Vehicle
In Vehicle and

In 
Infrastructure
(Backend)
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Our guess

ADAS/AD - THE CHALLENGE SAFETY

2017 – Human Driving + L1,L2

-> How much better must autonomous driving be to be accepted by the public ?

AD drives x times better than humans

1x 10x 100x 1.000x 10.000x

130.000 13.000 1.300 130       fatals
/year

5 Mio. 500.000 50.000 5.000   injured/
year

-> How many AD caused accidents are acceptable ?

-> AD must drive 1000 times better than humans
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How safe would you feel in this situation?

LKA / ACC ONLKA / ACC ON

MOVIE
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HUMAN STRESS FROM PLATOONING

Source:

cdn2.hubspot.net

Would you feel good here ?
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EVALUATION OF PERCEIVED SAFETY

Infrastructure: Styria Test Region, Alp.Lab, AVL test track Tool: AVL-DRIVETM ADAS

Automated events detection

Perceived safety assessment

Highway Assist Perceived Safety 

Highway Assist Quality: Sub-criteria Range
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Our guess

THE CHALLENGE TESTING AND VALIDATION

2018 – people drive AD drives n times better
10x 100x 1000x 10.000x

130.000 13.000 1.300 130    died people

5 Mio. 500.000 50.000 5.000  injured

Human drivers drive very safe, statistically 1 died person per 12 Mio. km in Germany

Necessary AD testing 120 Mio. 1,2 Bio. 12 Bio. 120 Bio.km

Testing duration: 100 cars, 1*105km/car/year: 12 120 1.200 12.000 years

-> New solutions required !



Peter Schoeggl | | 27.03.2017 | 32

AD VALIDATIONWORKFLOW IN 
AVL ADAS DEVELOPMENT CENTER

Test master

Scenario catalog

- Synthetic

- Euro-NCAP
- Real life

Vehicle model

Environment/

Traffic model

AD function

Quality

validation

Simulation/

cloud master

5000 cores

Driver simulator

Road / test track

vehicle tests

50 Mio. virtual validated km/week in 2018

Relevant use cases

Human

tests

Vehicle

tests

Attributes

evaluation

Driving cube
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1000-
5000
cores

ADAS/AD VALIDATION 
FROM ROAD TO CLOUD SIMULATION

Road validation

Virtual fleet validation

ACC Quality

LKA QualityVirtual validation

Overall Validation Status

Automated Validation 

Virtual validated testing:
2017: 5 Mio.km/week
2018: 50 Mio.km/week

LCA Quality
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CONCLUSION

• ADAS & AD introduction: L3 in 2021, L4 in 2024, L5 in 2028

• Main introduction reasons are safety, comfort, additional time to be spend !! 

• The intelligence is in the car (L1-L5) and in the backbone (L4-L5)

• Multiply challenges to be solved:

- System safety must be significant higher than today

- Perceived safety is key for customer satisfaction

- New development processes to achieve acceptable development time   

Thank you for your attention !
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CHALLENGES

Sensor quality Security and safety Validation

- Hacker
- Data mis-use

- Weather
- Dirt
- Ageing

- 55.000 years with
standard methods

- 1.2 Mrd. km testing

and validation



VIELEN DANK

www.avl.com


