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BMW HIGHWAY ASSISTANT.
M. HAMBAUER – HEAD OF SYSTEM APPROVAL FOR ASSISTED AND AUTOMATED DRIVING FUNCTIONS.
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THE HISTORY OF „FREUDE AM FAHREN“.
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SHEER DRIVING PLEASURE AT BMW. WITH BOOST AND EASE IN ONE UNIQUE FLOW 
OF DRIVING EXPERIENCE.

RURAL URBAN FREEWAY PARKINGHIGHWAY URBAN DOWNTOWN
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DRIVING EXPERIENCEBOOST EASE

The BMW chassis masters 
each driving situation, from 
dynamic to comfort.

Longer trips on monotonous 
highways are relaxed and 
safe thanks to the right 
technologies.

The automated driving 
functions supports my 
journey in dense traffic, 
making it safer and more 
comfortable.

Steering and lane guidance 
assistant can help you keep 
your vehicle in the lane and 
make the task of steering 
easier.

The Active Cruise Control 
with traffic light recognition 
gets the BMW models 
through the urban jungle.

The BMW parking 
functionalities offer a 
solution for 
each parking situation.
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DRIVER ASSISTANCE SYSTEMS – FOCUS ON SAFETY AND CUSTOMER BENEFITS.

L E V E L  2

L E V E L  3

L E V E L  4

First Active Cruise Control 
@ BMW 7 Series

First Steering Assist

L E V E L  1

L3 Offer @ BMW 7 series

First OEM with L2+ Offer in Germany

MORE THAN 40 FEATURES: Safety, Comfort, Parking

L E V E L  2  W I T H  E X T E N D E D  D R I V E R  M O N I T O R I N G
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L4 AVP

B M W  D E L I V E R S  H I G H - E N D  T E C H N O L O G Y :  O N - B O A R D & O F F - B O A R D .
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Highest comfort 
through longer hands-
off driving journeys.

Highest safety standards through 
precise driver monitoring, HD Live 
Maps 
and second lane guard.

Seamless switch between Hands-
on and Hands-off.

Active Lane Change 
with eye activation as 
an industry premier.

HIGHWAY ASSISTANT WITH ACTIVE LANE CHANGE.
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NEXT LEVEL IN ASSISTED DRIVING: 
HIGHWAY AND LANE CHANGE ASSISTANT.

S A E  – L E V E L  2  
E X T E N D E D  D R I V E R  
M O N I T O R I N G  E N A B L E S
L A N E  C H A N G E  O N  
H I G H W A Y .

through precise driver monitoring, HD Live Maps 
and full validation before handover to the customer.

H I G H E S T  
S A F E T Y  

U N I Q U E  D R I V I N G
E X P E R I E N C E
through intuitive interaction of driver and 
vehicle and longer hands-off driving journeys.

A U T O M O T I V E  I N N O V A T I O N S  
A W A R D S  2 0 2 3
Most innovative premium brand: 
“Autonomous driving & ADAS“.
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THE HUMAN FACTOR IN THE DEVELOPMENT OF LEVEL 2 ADAS.

The driver is part of the system and needs to be considered in the development of ADAS. 
Various factors have an impact on how a human driver behaves and interacts with the system.

Appropriate User Interface

System Limits

Functionality

Transparency 

Appropriate Marketing

Cognition

Prior Knowledge / Experience

Emotions

Cultural Aspects

Driver State

HUMAN

SOFTWARE

HARDWARE

The driver is part of the 
system and therefore, 
also part of the safety 
chain of ADAS (SAE L2)
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GENERAL MEASURES FOR A SAFE FUNCTION.
PROMOTING A CORRECT SYSTEM UNDERSTANDING.

Actual 
Responsibility

Factual
allocation of 
driving tasks
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Factual
allocation of
driving tasks

Perceived 
allocation of 
driving tasks
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allocation of
driving tasks
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The driver needs to have the opportunity to be aware of the allocation of driving task and his responsibility at all times.
A tailored user interface, among other things, supports the driver to do so.

1. APPROPRIATE USER INTERFACE

 APPROPRIATE USER EXPERIENCE

 DISCLAIMER AT ACTIVATION

2. SYSTEM LIMITS

 SILENT SYSTEM LIMITS
 SITUATION-DEPENDENT & CONSISTENT 

FUNCTIONS TRANSITIONS DURING 
NONCRITICAL FUNCTION DEGRADATION

3. FUNCTIONALITY

 COOPERATIVE STEERING

 INTUITIVE FUNCTION TRANSITIONS

4. TRANSPARENCY

 ATTENTION- & TAKE-OVER-REQUESTS

 FATIGUE WARNINGS

5. APPROPRIATE MARKETING
 APPROPRIATE NAMING
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BMW TOOLS FOR DEVELOPING ADAS/ADS WRT SOTIF HUMAN FACTORS.

Validation and Verfication of ADAS needs to consider different aspects from concept phase to field observation.
Adapted tools with respect to specific system characteristics and validation targets are required.
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EXPERT EVALUATION
ONLINE SURVEY

SIMULATOR STUDY
REALISTIC DRIVING STUDY

REALISTIC DRIVING STUDY

FIELD OPERATIONAL TEST

NATURALISTIC DRIVING STUDY

LITERATURE

L3EC STUDY WITH SAFETY DRIVER
REAL TRAFFIC 

REAL TRAFFIC 

TEST TRACK

REAL TRAFFIC 

REAL TRAFFIC 

SIMULATION

SOP

FIELD OBSERVATION
Impact Research / Accident Research
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TECHNICAL SAFETY MEASURES FOR BMW HIGHWAY ASSISTANT. 

LANE
GUARD

MAP VS. 
CAMERA 
CHECKER

ODD 
LIMITATION

REDUCED 
LATERAL 

DYNAMICS

DRIVER
CAMERA 
SYSTEM

WARNING 
CASCADE

Technical Measures

• Appropriate marketing and naming
• Tailored User Interface
• Monitoring driver attention and vigilance
• Non-salient degradation of the function
• Cooperative functional design
• Regular experience with system limits
• Transparency of the functionality

• … support the driver’s mental model
• … minimize the risk for overtrust and

overreliance
• … minimize the risk for driver distraction 

and loss of driver attention
• … maintain driver involvement
• … increase controllability of system limits

WHY? HOW?
Human Factors Measures
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DATA IS THE BASIS FOR SAFETY-DRIVEN AND AGILE FUNCTIONAL DEVELOPMENT.

ON-BOARD OFF-BOARD 

Machine 
Learning

Data 
Collection Labeling Advanced 

Analytics
Machine 
learning

Re-
processing SimulationData 

Ingestion
Data 

Logistics

Fleet MonitoringDevelopment-Cars

The future is a scaled data driven development to improve the function in front of the customers more quickly and on a larger 
scale. Super-fast over-the-air upgrades helps us to bring the latest updates to the customer.
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Economic and Social 
Council

Upcoming regulation 
“Driver Control Assistance 
Systems (DCAS)”
will enable Hands Free use 
cases.

BMW HIGHWAY AND LANE CHANGE ASSISTANT. 
STUDIES, STANDARDS AND REGULATION.

KBA confirms system with 
exemption which enables 
BMW’s Highway & Lane 
Change Assistant in Germany

Independent studies confirm 
systems that have been 
qualified for a Hands-Free 
use case.

Technical Characteristics are 
harmonized to describe 
Systems which enables 
Hands-Free Use Cases

UNECE creates legal 
framework for systems with 
Hands-Free Use Cases

Exemption based on 
EU-Regulation
2018/858 Article 39: 
„Exemptions for new 
technologies or new 
concepts”
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CONCLUSION. 

Assisted Driving Systems are no safety systems, 
but they need to be safe systems.

Cognition
Experience & Knowledge
Driver State
Emotion
Culture

Infrastructure
Environment
Data

Vehicle
+ ADAS
+ Automation

§ Regulation
Standardization
Research

A possible safety benefit comes as a “side effect”
from a prober system design and an intended use 
of the driver which can more then counter-balances 
of the inherent risks of a complex mechatronic 
traffic systems.

A safety oriented development process 
considering human factors, environment and the 
system to create safe customer value is the base.

Regulatory should allow innovations and at the 
same time ensure safe systems. A globally
harmonized regulatory for ADAS must be the goal.
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. .

THANK YOU.


