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Industry Pioneer with Strong Heritage

MECHANICAL PYROTECHNICAL ELECTRONICS DIGITAL

1950s 1980s 1990s 2000s 2010s 2018
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A Global Footprint
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9,200 ASSOCIATES
~5,200 in R,D&E

13 COUNTRIES
10 MANUFACTURING SITES

26 TECHNICAL CENTERS

1,100 ENGINEERS 
HIRED DURING 2018 
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Our Technology Showcase
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The Road Towards Saving More Lives
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Source: Veoneer Research

Driver Confidence

▪ Today’s safety technology in all new vehicles

▪ Consumers willingness to buy and use

▪ Confidence in the vehicles’ perception

Occupant Trust

▪ Driver co-pilot and shared control

▪ The driver considers the vehicle intelligent

▪ Eventually full trust in the vehicle to drive
2015 2020 2025 2030 2035 2040 2045

Global Traffic Fatalities (millions)
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Sensing
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• Object sensing

• Object in travel path & free 
space

• Ego localization

• Drivable area/surface

• Travel path

• Surround  perception

• Objects that may interfere

• In-cabin monitoring

• Driver/passenger status

• Data management

• Communication

• Security, Integrity
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Use of sensor data

Safety and Comfort

• Perception

− Private

− Collective

• HMI

• Regulation & standards

− e.g. EuroNCAP
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EM sensing
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• Sensing technology

• Visible light camera

• TOF camera

• Lidar

• Thermal camera

• Radar

• Radio (DSRC, cellular)

• GNSS

• Active and passive

• Parameter extraction

• Components

• Signal processing

• Modelling

• Functional Safety

240-77 GHz300-200 THz
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Goal of sensing projects
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• Environmental perception
• Object

• position
• behavior
• classification

• Ego
• Position

…

• Time of flight
• Time of arrival
• Direction of Arrival
• EM parameters
• Signal processing
• Fusion
• Communication

• High resolution
• Wide coverage
• High update rate
• Small sensor physical size
• Low cost
• Low power consumption
• Low interference risk
• Classification
• User integrity
• Health

Variables to play with

What I want to know

Try find solutions for 
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Automotive applications
• Collision detection, warning and mitigation
• Collision avoidance
• Blind spot monitoring / blind spot detection
• Lane change assistance
• Lane departure warning system
• Lane keeping assistance
• Lane centering
• Rear cross-traffic alerts
• Intersection collision alert
• Vulnerable road user detection
• Adaptive Cruise Control with Stop & Go
• High speed ACC
• Forward Collision Warning
• Automatic  Emergency Braking (AEB)
• Brake Support
• Headway Alert
• Backup aid
• Parking aid
• Safe Door Opening
• Passive safety pre-activation
• Traffic sign recognition
• Driver monitoring
• …….

Jan, 2020 Sensor Technologies for the Automotive Industry11



© 2018 Copyright Veoneer Inc. All Rights Reserved

AD levels
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GIDAS database - All car-2-car accidents

IMA LTAFCW
EEBL

CLWLCW DNPW

Real life safety
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Real life safety

IMA

Frequency of remaining MAIS2+F injured occupants as a function of 

market penetration of Intersection AEB for a 180° field-of-view sensor.

[Ulrich Sander, Nils Lubbe]

Information

Warning

Intervention
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Testing; Asta Zero
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Human interaction
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Testing; Veoneer & real life
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NCAP, standardization

Jan, 2020 Sensor Technologies for the Automotive Industry19

270°

77Ghz Radar

Top-View
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• FOV 

• Resolution (multi-dimension)

• Detection quality (target object characteristics)

• Environment (sun, rain, fog, snow, tunnels, interference and 
more)

• Robustness, (ISO26262, SOTIF, redundancy, verification)

• Application, sensor system output

Sensor requirements
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Signal processing
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https://www.dn.se/sthlm/volvobil-autobromsar-utan-anledning-pa-essingeleden/

https://www.dn.se/sthlm/volvobil-autobromsar-utan-anledning-pa-essingeleden/
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Data cube, radar example

max range 250 m
range resolution 0.5 m
speed range ± 60 m/s
speed resolution 0.25 m/s
number of antennas 64

500 x 480 x 64 = 15.36 M data

With an update rate of 20 ms data flow is
768 Mdata / s        (~12 Gbit/s)

R v

antennas

The raw data cube size is directly set by the required max and resolution 
values of range and speed and the number of antennas.

R v

az

el
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Design criteria's for safety applications
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• Robustness
• System latency

• Functional safety

• Regulation

• Environmental

• Power consumption

• Cost
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Thank You!

(and I hope this is not your response)

Jan, 2020 Sensor Technologies for the Automotive Industry28


