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Driving
Support

Active
(e)Safety

Impact
Mitigation

Passive
Safety

Post Crash
Support

Crash

Impact mitigation:
Crash 

unavoidable

Prevent:
Crash

avoidance

Danger

Driver 
information:

Risk avoidance,
Comfort

Protection/ 
survival:

Injury reduction

Golden Hour
Principle/

Traffic flow
Support
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Driving
Support

Active
(e)Safety

Impact
Mitigation

Passive
Safety

Post Crash
Support

Xenon lights
Adaptive curve 
lights
Cruise Control
Parking Assist
Navigation
RTTI/TMC
VMS
Speed Alert
TPM
Blind Spot 
Monitoring
ISA
Traffic sign
recognition
Night vision
Alcolock

Sensor information
Seat-belt reminder
ABS/Brake Assist
Adaptive brake lights
ESC
ACC
ADAS/
Lane Departure
Warning/Lane
Change Assistant
Obstacle collision
warning
Intersection/Local
Danger Warning
Driver Monitoring/
Drowsiness

ABS/Emergency 
Brake Assist
Seat-belt 
strengthener
Head Restraint 
System
Pre-safe systems
Intelligent
Airbags
Pedestrian
Protection
Activation
ESoP

Crash absorbance/
deformation
Safety Cells
Side bars
Roll-over bar
Pedal release
Steering wheel
self absorption
Seat-belts
Airbags

Emergency
Services
Breakdown
Call
eCall (112)
V2V
V2I
Inter vehicle 
Hazard warning
High quality
congestion/
traffic
information

Horizontal Challenges:
Minimum standards, protocols and specifications

Dedicated radio frequency for safety related applications
eSecurity to ensure privacy and exclude fraud
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• Information about vehicle surroundings (Object 
Detection)

• Sensor invisible integrated into the bumper
• Sensing range: Bumper to object: few cm up to      

30 m 
• Center frequency at 24.125 GHz 
• Availability of components off-the-shelf
• Today‘s 77 GHz ACC technology not applicable for       

SRR (Substantial development still needed)

TX
Antenna

RX
Antenna

24 GHz
DRO

Time Delay
Comparison

Time
Normal

Output Signal

High Resolution Radar

* Presentation by Dr. Rollmann, Chairman SARA
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Collision
warning

Collision
mitigation

Blind spot
detection

Lane change
assistent

Rear crash 
collison warning

Stop & Go for ACC

Parking aid

Precrash

Backup parking
aid

Blind spot
detection

Complete surround sensing up to 30 m with 8 sensors

Multiple applications with one kind of sensor possible
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Combination of Long Range Radar and Short Range Radar:
ACC Stop&Go, Collision Warning and Mitigation
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New dimensions in accident avoidance and occupant   
protection
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First truck in the world with a factory-
fitted alcolock

Anniversary truck with new safety systems
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