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Objective

Development of an evaluation methodology for 
advanced safety systems

• Framework on generic level
• For a wide range of future safety systems, with focus on pre-crash
safety systems (sensor and actuator system)

• Evaluation of the complete safety system
• Applicable for different stakeholders, e.g. industry, consumer 
organisations and regulators

• Encourage appropriate development of pre-crash safety systems
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Approach

Inventory study

Development of draft evaluation methodology

Verification 

WP1.3:
Pre-crash pedestrian 
protection system 

WP6.5:
Pre-crash side impact 
protection system 

Feedback from different 
stakeholders, e.g. Beyond 
NCAP 

Final evaluation methodology for advanced safety sy stems
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Generic evaluation methodology

2. Application 
category

3. Typical traffic / accident 
scenarios

Statistics / 
real world 
data

1. System description
and objective

5a. Pre-crash
performance

5b. Crash 
performance

5c. Driver-in-the-loop
performancePath A

5. Technical performance

7. Overall system 
performance

4. Definition of specific test conditions 
and assessment criteria

Path B

6. Relevant supporting 
information

Evaluation of
technical
performance

System
information and 
field of application 

System
assessment
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General system information

2. Application 
category

3. Typical traffic / accident 
scenarios

Statistics / 
real world 
data

1. System description
and objective

5a. Precrash 
performance

5b. Crash 
performance

5c. Driver-in-the-loop
performancePath A

5. Technical performance

7. Overall system 
performance

4. Definition of specific test conditions 
and assessment criteria

Path B

6. Relevant supporting 
information

• Brief description of the function

• Key characteristics
– Used technologies
– System limitations
– Which road-users are protected
– Addressed accident types

• Definition of key indicators related to
the system evaluation, e.g. reduction
of speed 

• Identification of relevant accident
scenarios

– Based on accident data/real      
world situations
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Technical performance evaluation

2. Application 
category

3. Typical traffic / accident 
scenarios

Statistics / 
real world 
data

1. System description
and objective

5a. Pre-crash
performance

5b. Crash 
performance

5c. Driver-in-the-loop
performancePath A

5. Technical performance

7. Overall system 
performance

4. Definition of specific test conditions 
and assessment criteria

Path B

6. Relevant supporting 
information

• Definition of system dependent test
scenarios based on accident data and
expert knowledge

• Definition of assessment criteria, e.g.
required trigger time

• Pre-crash performance
– Non-destructive tests to evaluate  

sensor and algorithm
– Range of scenarios from relevant 

to less relevant
– Assessment of system-in-

function time / trigger time
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Technical performance evaluation (cont.)

2. Application 
category

3. Typical traffic / accident 
scenarios

Statistics / 
real world 
data

1. System description
and objective

5a. Pre-crash
performance

5b. Crash 
performance

5c. Driver-in-the-loop
performancePath A

5. Technical performance

7. Overall system 
performance

4. Definition of specific test conditions 
and assessment criteria

Path B

6. Relevant supporting 
information

• Crash performance
– Evaluate the performance of the 

actuator system
– Based on existing tests 

(regulations, consumer tests) or 
new tests

– Actuator triggered by the sensor  
system itself or based on the 
results of the pre-crash 
performance tests 

• Driver-in-the-loop performance
– Needed for systems with the 

driver in the loop 
– Investigate if and how the system  

does influence the safety of the  
occupants during no-crash 
conditions 
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Supporting information and system assessment

2. Application 
category

3. Typical traffic / accident 
scenarios

Statistics / 
real world 
data

1. System description
and objective

5a. Precrash 
performance

5b. Crash 
performance

5c. Driver-in-the-loop
performancePath A

5. Technical performance

7. Overall system 
performance

4. Definition of specific test conditions 
and assessment criteria

Path B

6. Relevant supporting 
information

• Possibility for the OEM to provide
relevant input for the evaluation of the
system

• Examples are
– FOT results
– Benefit analysis
– Results of numerical simulations

• Overall rating of the system based on
– Pre-crash performance
– Crash performance
– Driver-in-the-loop performance
– Relevant supporting information

• Rating depends on the user of the
methodology
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Verification

WP1.3
Pre-crash pedestrian protection system

24 GHz radar sensor24 GHz radar sensor

• Pop-up bonnet
• Switchable bumper stiffness
• Movable lower bumper

• Pop-up bonnet
• Switchable bumper stiffness
• Movable lower bumper

WP6.5
Pre-crash side impact protection system

Active structure

Stereo camera

Radar network
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Others
6,5%

crossing pedestrian on
straight road with occlusion

27,4%

crossing pedestrian
after turn off

7,1%

crossing pedestrian
on straight road

59,0%

Others
6,5%

crossing pedestrian on
straight road with occlusion

27,4%

crossing pedestrian
after turn off

7,1%

crossing pedestrian
on straight road

59,0%

Relevant accident scenarios

Pre-crash pedestrian protection system

Pre-crash
performance

Crash
performance

Driver-in-the-loop performance



Final Event

11APROSYS Final Event - February 17 & 18 2009

Conclusions
• Generic evaluation methodology has been developed.

• Method was successful applied to a pre-crash pedestrian protection
system (WP1.3) and a pre-crash side impact protection system (WP6.5)

• Proposed evaluation methodology has to be applied to other pre-crash
safety systems for further refinements.

• APROSYS results are the basis for further work on evaluation methods
(follow-up projects like ASSESS, eVALUE, interactIVe).
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Way Forward - Discussion
• Further research is required:

- Methodology how to define relevant accident scenarios.
- Accepted test tools and target objects for pre-crash testing.
- Specification of tolerances for test parameters
- Procedure to combine all tests results and system information to

the complete system performance.

• How to combine the active and passive safety performance to an overall
vehicle safety assessment?

• Additional safety vs. replacing safety: reduction of passive safety
requirements if active systems are fitted?

• Implementation: regulation / consumer testing / voluntary agreement?
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