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Figures prove high risks of car crash due to distracted driving

Source: US National Highway Traffic Safety Administration:
http://www.nhtsa.gov/Research/Human+Factors/Distraction, http://www-fars.nhtsa.dot.gov/People/PeopleAllVictims.aspx, 
http://www-fars.nhtsa.dot.gov/Main/index.aspx

US

● In 2008, nearly 6,.000 people died in crashes that 

involved distracted driving (equals to 16% of all people 

died in car crashes)

● Thereof nearly 2.600 people were distracted by using a 

cell phone while driving
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The challenge…

535.000 years
stuck in traffic 

about 2,5 days (Germany) 4.2 billion hours

spending in traffic jams

one work week (US)

34 % of younger driver are

texting while driving

(US; Age 16-17)

Strong need for a seamless

communication !

Pew Research Center; Teens and Distratced Driving, Nov. 16, 2009, Mar Madden et al.

2)

3)

1)

3)

Die Tageszeitung; 14.9.2010

1)

Texas Transportation Institute

http://tti.tamu.edu/infofor/media/news.htm?news_id=5206)
2)

11-04-134
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Need for a holistic approach

In order to develop appropriate HMI concepts we need to understand the entire user context:

HMI development should focus a holistic approach

Communication risks & needs Paradigm Shift

Massive consumer demand 
for being connected to their 
community while driving

Traditional values changed

+

Paradigm Shift: 
Car as an entertainment and communication spot
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Challenges and dimensions of a holistic HMI development

User centered design

Simplify your Drive: Concept, Creation, Validation

Simplify your Drive: Service applications, examples of a holistic approach

Summary

11-04-13 Guido Meier-Arendt,   © Continental AG6



Interior Division

Interior Electronics Solutions

Holistic HMI approach (HMI on system level)
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Normal driving
Automatic activation of Advanced Driver Assistance Systems

0
0

Incoming Call

Alex 

Connected Call

Settings:

Activate assistance systems when I am 

engaged in other action (e.g. phone call)
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Integration of information and assistance systems
Example for a holistic HMI approach

Maneuvering

Stabilization

Information

L
e
v
e
l 

o
f 

s
u

p
p

o
rt

Navigation

Light Assistance

e-horizon

Blind Spot Detection

Corrective

Lane Change Assist

Hill Start Assist

Electronic Stability Control

Traction Control System

Take over Emergency Brake AssistAdaptive Cruise Control

Warning
Car to X Communication

Speed Limit Monitoring 
(speed limits)

Lane Departure Warning

Electronic Stability Control

( tell tale)

Navigation

Navigation

11-04-13 Guido Meier-Arendt,   © Continental AG14



Interior Division

Interior Electronics Solutions

Content

Challenges and dimensions of a holistic HMI development

User centered design

Simplify your Drive: Concept, Creation, Validation

Simplify your Drive: Service applications, examples of a holistic approach

Summary

11-04-13 Guido Meier-Arendt,   © Continental AG15



Interior Division

Interior Electronics Solutions

HMI development
User centered design process
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HMI ErgoLab - Driving simulator
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Interior‘s Simplify your Drive Program

Profiles Packaged car functions with focus on 

integration of vehicle domains

is a program which simplifies the driving task 

and the use of in-vehicle information systems
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How to reduce the HMI complexity?

Adaptivity

Autonomous processes

Personalization

User determined processes

Few options to configure and operate the car –

most tasks are handled by the car autonomously

Car can be personalized in

many ways

Details can be adjusted

Can be very demanding and 

distracting

Can be too difficult for certain

user groups









Car is easy to operate

Low workload and

distraction levels

Feeling of being patronized

by the car

Only few possibilities to 

personalize the car









Many options to configure and operate the car –

only few tasks are handled by the car

How to break 

the dilemma?
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Personalization

"Ease of use"

Simplify

Mastering Complexity – Simplify your Drive
Function bundling (profiles) and personalization

Simplify 

your

Drive

Simplify 

your

Drive

Drive

Multiplication
Simplify 

your

Drive

white balance

exposure

flash

optimization

shutter

your
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Mastering Complexity – Simplify your Drive
COMFORT MODE

Appealing simplicity

Keep it simple

Vehicle as companion

Assisted driving

Automatic gearbox in comfort mode (early gear shift)

Steering and chassis adaption corresponding to comfort mode

Active forced feedback pedal with softer response

Clearly structured 

Very basic information (keep it simple)

Clear notification of system messages and system behavior

UI concept

Vehicle behavior
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Mastering Complexity – Simplify your Drive
ECO MODE

Encouraging efficiency

Sustainability

Economic

Awareness of nature

Reduced engine power

Automatic gearbox in eco mode (early gear shift)

Vehicle speed limited (override will be possible)

Active forced feedback pedal behavior facilitates ecological driving

Organic look and feel

Magic Eye and clover leaf: Qualitative fuel consumption indicator

UI concept

Vehicle behavior
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Mastering Complexity – Simplify your Drive
SPORT MODE

Dynamic driving style

Sportive

Technocratic

Pure driving pleasure

Engine performs full power

Automatic gearbox in sport mode (late gear shift)

Steering and chassis adaption corresponding to sport mode

Active forced feedback pedal with stiffer response

G-force indicator

Centrally positioned tachometer

Optimal gear shift indicator

UI concept

Vehicle behavior
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Simplify your Drive - Validation

Effects of the three SyD cluster instruments on 

driving behavior, traffic safety and subjective 

assessment

Perceived workload 

Effects on the driving behavior

Assessment of the principal idea
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Test procedure

8

7

6

5

2

3

4

1

Training procedure
with SyD „Comfort“
cluster (10‘)

Explanation of 
the main task

1st test drive
and interview  

Final interview

Questionnaire
„Driving Style“ and
„Eco awareness“

Explanation of 
the side task

2nd test drive
and interview  

3rd test drive
and interview  
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Perceived mental effort (RSME)
- dependent on the three SyD cluster instruments -

RSMESRSMECRSMEE

150

125

100

75

50

25

0

R
S

M
E

Median

39.0 Median

33.5

Median

41.0

F(2)=1.35 (n.s.)

Eco Comfort Sport

No effect between the three conditions
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Quality of lateral control
Standard deviation of steering angle

0,168 0,170 0,190Mean:

No difference between the three 
experimental conditions

C E S

EcoComfort Sport
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Quality of lateral control
Mean deviation from the ideal lane

C

E S

No difference between the three 
experimental conditions

EcoComfort Sport
0,105 0,127 0,118Mean:
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Quality of lateral control
Effect of side task „eco driving“ on SDST

Side task instruction:

„Please drive as efficient as possible 
when passing these signs.”

The additional task does not influence 
the quality of lateral control in terms of 
SDST. 

There are no hints for a critical increase 
of visual distraction
(caused by observing the magic eye 
etc.)

w/o side taskw/ side task

- comparable country road sections with 500m length -

C E
S

C E
S
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Quality of longitudinal control
Standard deviation of gas pedal position

0,185 0,173 0,177Mean:

No difference between the three 
experimental conditions

EcoComfort Sport
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Longitudinal control
Reaction times in an emergency situation

Median:

3598

Median:

3598

Median:

3600

meter of course „Country Road 2“

A vehicle moves suddenly from the shoulder 

to the main lane, when SimCar passes

The chart indicates the starting point of the 

emergency braking maneuver.

3
6
1
0

3
5
7
5

Comfort

Eco

Sport

F(2)=0.09 (p=.92)

There is no significant difference 
between the three experimental 
conditions: F(2)=0.09 (p=.92).
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Assessment of the principal idea of SyD
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Interior‘s Simplify your Drive Program

Profiles Packaged car functions with focus on 

integration of vehicle domains

is a program which simplifies the driving task 

and the use of in-vehicle information systems

Implementation of Web servicesAutoLinQ
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Internet is omnipresent

home

travelling

Public 
transportation

office

restaurants

Passenger cars and internet application ?

11-04-13 Guido Meier-Arendt,   © Continental AG36



Interior Division

Interior Electronics Solutions

Simplify your Drive
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Simplify your Drive

Connect 
Me

Email reading and answer

Personal address book

News reading

Guide Me
POI search

Seamless navigation

Traffic

Entertain 
Me

Musicload Button

Soccer World Cup reminder

Stop & go infotainment

Drive Me Logbook 2.0

Hidden vehicle data
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Stop & Go entertaiment– the NEWS APP
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Interior‘s Simplify your Drive Program

Implementation of Web servicesAutoLinQ

…

Profiles Packaged car functions with focus on 

integration of vehicle domains

is a program which simplifies the driving task 

and the use of in-vehicle information systems

IVIS & ADAS Interaction of information and 

assistance systems
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Simplify your Drive – Support according to user expectation
Gasoline station assist
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Simplify your Drive – Support according to user expectation
Gasoline station assist

auf Continental Str.

0909
in 53 km

Warnings

Low Range

Navigate to

Ignore

INFO
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Navigating to gas station

auf Continental Str.

0909
in 53 km

Warnings

Low Range

Navigate to

Ignore

INFO
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Guidance to gas station

auf Continental Str.

0909
in 49 km

Gas Station Assistant

INFO
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auf Continental Str.

0909
in 43 km

Gas Station Assistant

INFO

Approaching gas station
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Stop at gas station
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Driving preparation
Interactive tutorials

90
Your rental car 

features an Adaptive 

Cruise Control (ACC). 

Would you like to learn 

more about it?

"Your rental car features an adaptive cruise 

control. 

Would you like to learn more about it? 

The tutorial is available in standstill only."

yes no later

"YES"

yes
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Driving preparation
Interactive tutorials

090

"Adaptive Cruise Control (ACC) 

combines an automatic speed 

and distance control. 

For instance very helpful under 

congested traffic conditions."
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090

Driving preparation
Interactive tutorials

"Activate ACC by 

pulling the lower left 

stalk to you till it 

clicks into place."

How to activate ACC

11-04-13 Guido Meier-Arendt,   © Continental AG49



Interior Division

Interior Electronics Solutions

Normal driving
Dynamic activation of Advanced Driver Assistance Systems

"For several minutes your speed has 

been more or less 90 km/h. 

Would you like to activate ACC which 

holds your speed automatically ?“

yes no

"YES"

0
0

yes

Activate ACC?
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Normal driving
Dynamic activation of Advanced Driver Assistance Systems

"Your speed exceeds the limit by 42 km/h. 

Get ready to pay 160 Euros! In exchange, 

you will get 3 penalty points and be 

banned from driving for 1 month. Deal?"  

50

160 €

3 penalty points

1 month
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Summary

Challenges

Holistic HMI

User centered design

Simplify your Drive

Massive demands for seamless communication

Modeling of driving tasks, conditions, user traits,   
demands

Seamless Interaction of IVIS & ADAS

Modeling of global user understanding. Addressing 
needs

Program in order to simplify driving task

Concept creation and evaluation

Outlook
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Guido Meier-Arendt

Interior Electronics Solutions

HMI & Design

Concept development & evaluation

64832 Babenhausen

VDO Str. 1

guido.meier-arendt@continental-corporation.com

Thank you for your attention !
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