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Research for Automated Driving 
Prof. Bernhard Schick, University of Applied Sciences Kempten
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Complexity of new ADAS/AD systems and upcoming test effort.
The customer acceptance and satisfaction.

Fun to be Driven Fun to DriveTestingSimulation

Team 
Play

Development Efficiency Driving Experience
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Leonhardstr. 19, Halle 4
87437 Kempten 
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Research Institute
University AS Kempten
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Vehicle Testing Methods Software & Functions

Simulation MethodsHuman Factors
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Scientific employees

29

Funded Projects*

10 Industry / 7 Public17

Staff

50
Research 

Groups 4

5
PhD’s Int. Publications*

Since 2017 >30
Mio Volume*

p.a.3.2

9
Nationalities

% Women

23

* Since 2017 without IFM



Kempten University of Applied Sciences11 / 09.06.20

Bild durch Klicken auf Symbol hinzufügenDigital Evaluation Processes

Efficient and traceable evaluation and knowledge bundling should be applied

• On Touch Evaluation

• Evaluation Catalogue

• Multiple User / Vehicles

• Evaluation Guide

• Comments (Text, Audio, Image, Video)

• Co-Pilot Function

• Quick Results
xCU

• In-Vehicle Usage

• Automated Analysis

• KPI Generation & Report
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Measurement Method with Ground Truth Approach 

Pre-Measurement of Geo-Referenced Ground Truth Data

IMU (RTK)

Option 1: 

Precise positioning of the vehicle 
within the lane
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How can we transfer the real to the virtual world?
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Evaluation Library

• Automated Lateral Control
• Edge Guidance
• Center Guidance

• Automated Longitudinal Control
• ACC
• Predicted ACC

• Lane Change Pilot
• Parking Pilot
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How do people experience the driving of tomorrow and how 
can human and technology be brought into harmony?
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Advanced Driving Simulators to make new systems and functions
experienced in a virtualized development process.

We are really serious about virtualization, therefore we need …
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We started already projects with VW, Hyundai Europe, HMC …
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Vehicle Dynamics in context of Advanced Driver Assistance 
Systems and Automated Driving.

ADAS Master WS 20/21
Lecture 1 
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https://moodle2.hs-kempten.de/moodle/course/view.php?id=2914
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1. Zoom survey of pre-knowledge concerning vehicle dynamics

2. Introduction round

1. Name

2. Former University

3. Bachelor study course

4. Pre-Knowledge of vehicle dynamics simulation

5. Expectations of the lecture
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Individual mobility was always important for mankind to survive.
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Individual mobility of American emigrants “THE DREAM OF BETTER LIVE”
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Human & good transportation improves our live

Horse Based Ship Based Rail Based
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Motor driven mobility chances our live

Individual mobility was democratized 
through vehicles mass production 

by Henry Ford

individual mobility revolution starts with 
the first motor vehicle of Carl Benz

Vehicle as status symbol
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Mobility as a system has efforts and side effects

Mobility

Effort

• Raw materials
• Energy
• Space
• ….

Benefits

• Economical
• Social
• Personal
• …

Negative Side Effects
• Waste
• Harmful emissions
• Hazards & Fatalities
• …
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Mobility as a system has efforts and side effects

Mobility
Effort Benefits

Negative Side Effects

Mobility

Effort Benefits

Negative Side Effects
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Motivation: Improvement of the mobility system

Mobility

Effort

• Raw materials
• Energy
• Space
• ….

Benefits

• Economical
• Social
• Personal
• …

Negative Side Effects
• Waste
• Harmful emissions
• Hazards & Fatalities
• …
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The urbanization lead to new challenges
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Growing cities – shrinking villages

„Pusher“ in Tokyo

Scooter traffic jam 
China
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Benefit of the vehicle mobility system. 

Status SymbolSport&Leisure

Working RoomLiving Space

Transportation
People & Goods

Vehicle
Mobility
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Trend: Our world is changing in a disruptive way 

Automated Driving Electrification Connectivity

Source: Continental Source: Porsche

IN THE AGE OF DIGITAL TRANSFORMATION

Source: istock
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The dream of self-driving vehicles
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What drives ADAS and “Automated Driving” technologies?

Usage of wasted time

Gain in comfort

Gain in safety

Keeps elderly people mobile

Keeps handicapped people mobile

Gain in Efficiency
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What drives ADAS and “Automated Driving” technologies?

Gain in safety
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Target of the EU is to reduce thee fatalities 50% each decade.

ESC for passenger cars

ESC for trucks and trailers

Emergency brake for trucks

Lane departure warning  for trucks

ABS for Motorcycles 
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What drives ADAS and “Automated Driving” technologies?

Fatalities by kind of involvement and location
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Taxonomy definition of Autonomous Driving (SAE J3016)
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Vehicle fleet show a relative low technology penetration of ADAS.
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1. What is vehicle dynamics?

2. Why is vehicle dynamics of immense importance 
for ADAS/AD? 
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“Driver – Vehicle – Environment” – a closed loop!

Driver

Vehicle

Environment
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Vehicle dynamics behavior remains very important in all driving modes

and situations

Longitudinal Motion

Vertical Motion

Lateral Motion
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Vehicle dynamics behavior remains very important in all driving modes

Fun to Drive Fun to be Driven Confident to be Safe

Source: BMW

• Good steering feeling & precision

• High agility & controllability

• Low roll /pitch recognition

• …

• Good straight running & precision

• Low body movement & ride comfort

• Low acceleration & jerks & oscillation

• …

• High longitudinal & lateral performance

• High stability

• Good maneuverability & controllability

• …

Source: MdynamiX Source: istock
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Evaluation process for driving attributes will play a key role for ADAS/AD to 
satisfy customer!

Subjective Evaluation Driving Maneuver Catalogue Objective Evaluation

This is where driving dynamics competence is required. Homework have to be 
done!

Source: MdynamiX
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Control systems are core technologies for ADAS/AD

Chassis Controls ADAS / HAF / AD
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Vehicle dynamics control are very important for ADAS

SENSE PLAN ACT
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Vehicle dynamics control are the actuators of ADAS/AD

Act

Plan
Sense
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Motion Sickness will be a big challenge and depends strongly on the driving 
behavior and chassis system

The railway becomes the benchmark



Kempten University of Applied Sciences56 / 09.06.20

Bild durch Klicken auf Symbol hinzufügenAutomated Driving - Motion Sickness and Comfort Feeling 

The railway becomes the benchmark
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We will need the best chassis systems ever - but with different focus!

Driving Scenario

Driving Strategy

Vestibular System 

• Type
• Age
• …

z

x

y

Head Motion

• Seat Position
• Task
• …

z

x

y

Vehicle Motion

• Longitudinal
• Lateral
• Vertical

Chassis Systems 
and Controls

• Passive systems
• Active Control
• …

• Road Type
• Driving style
• …

Improved chassis systems and driving dynamics are required! 

Motion Sickness 

Comfort Feeling
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Major issue for customer values are the global vehicle attributes

Integrated 
Functions

WeightQuality

Emission

Cost of Ownership

Safety

Ride Comfort

Styling

Ergonomic

Handling

Drivability

Availability
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How can we evaluate the global vehicle attributes?

Weight

Quality

Emission

Cost of Ownership

Safety

Ride Comfort

Styling

Ergonomic

Handling

Drivability

Availability

Test Method

2

Target

3

Evaluation 
criteria 

(measureable)

1
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How can we evaluate the global vehicle attributes?

Invest

Total weight

NCAP Rating

Millage Range

Exterior

Cornering behavior

Seat position

Service intervals

Acceleration 
performance

CO2

Fuel

System
weight

Stability

Service Intervals

Interior

Steering behavior

Seat pressure

Clearance
(optical)

Tip In Jerk

HC

Service

Component
weight

Controlability

Times for fuelling

..

Braking behavior

Accessibility 

Defect rates

Tip In
Latency time

NOx

Insurance

..

Brake distance

…

…

Straight running

..

Breakdown statistics

Tip Out oscillation

CO

Money

Weighting

Crash tests

Interrupt times

Customer survey

Vehicle measurement

Ergonomic 
measurement

Statistics

Vehicle measurement

Emission 
measurement

Weight

Quality

Emission

Cost of Ownership

Safety

Ride Comfort

Styling

Ergonomic

Handling

Drivability

Availability

Primary Ride Secondary Ride NVH Noise Vehicle measurement

Measurable
(sample)

CO2


