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Definition

An Intelligent Safety System may
• use sensors to observe 

– the vehicle state
– or the environment

• or communicate to 
– road infrastructure

– or other vehicles
in order to  mitigate or avoid an accident.
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Need for addressing Intelligent Safety Systems

• Big step in traffic safety was the introduction of seat 
belts and then airbags

• A next significant step is expected from intelligent 
safety systems

• More and more intelligent systems find their way into 
modern vehicles � chance to exploit this for safety

• New (enabling) technologies are needed
• Many projects rather deal with "active safety" or 

"passive safety" exclusively
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The APROSYS approach

• APROSYS has passive safety background
• but addresses also integrated safety, i.e. it 

takes sensing on board to activate accident 
countermeasures

• APROSYS developes new technologies
• APROSYS decided to have a clear focus and 

develop a technology showcase of a specific 
pre-crash application

• The methods and tools applied should be 
generic
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One of the Main Results emerged specifically 
from this objective:

MR 3: Advanced side impact system 
for crash mitigation

APROSYS started already with the idea of such 
a system: 
a side pre-crash system (state-of-the-art is 
frontal pre-crash), 
being adaptive and reversible
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Side impacts –
a threat and a challenge

Compared to frontal impacts
• Almost same frequency
• Almost no crush zone

® less time
® less energy absorption

® More severe injuries

• Time problem 
® pre-crash sensing

• Energy absorption 
problem
® new actuator
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Requirements for a side pre-crash system
Accident Statistics & Simulations � Requirements

Sensing system has to
• detect impacting dangerous objects

• provide information about time of impact and other information 
about the accident configuration

• decide on an imminent collision in the next 200 ms

The actuator system has to 
• be deployed within 200 ms

• reduce intrusion and intrusion velocity into the passenger compartment

� Gives conventional devices (airbags) more time and space to protect the occupant

Key features of the system: adaptive      generic       reversible

Accidentology: TNO
Knowledge about possible actuator systems: Faurecia, Fraunhofer
Knowledge about possible sensor systems: Continental, Fraunhofer

90°

j =0
°30°

60°60°

90°



Final Event

APROSYS Final Event - February 17 & 18 2009 10

Project plan for MR 3

Sensor development

Testing

System Integration

2004 2005 2006 2007 2008
II III IV I II III IV I II III IV I II III IV I

System definition

Actuator development



Final Event

APROSYS Final Event - February 17 & 18 2009 11

Project plan for MR 3

Sensor development

Testing

System Integration

2004 2005 2006 2007 2008
II III IV I II III IV I II III IV I II III IV I

System definition

Actuator development

PREVENT: Intersafe

PREVENT: PReVAL

PREVENT: Compose
PREVENT: ProFusion

EuroF.O.T
FESTA

eVALUE
MR 4: 

Generic assessment methodology for adaptive safety systems

MR 6: 
Virtual testing methodology and demonstrator for regulatory application
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Technology applied

To meet the requirements, the 
following technology was 
chosen:

• Sensors 
– radar
– stereo video 

• Structural actuator  
– based on 

Shape Memory Alloy 
(SMA)

Radar

Stereo Video

SMA-Actuator
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Stereo Camera

Radar Network

Result: Side pre-crash sensing system
The developed sensing system consists of
• a stereo video rig in the rear window.
• a radar sensor network (two sensors)
• a fusion system 

– to exploit redundancy and complementarity 
– for detection efficiency and 
– false alarm suppression

Radar, Fusion: Continental 
Stereo vision: Fraunhofer
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Tool for pre-crash development: Sensor Test Rig

take old car

cut out relevant parts and fix them to test rig
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