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Motivation

source: presentation by Hans Adlkofer, Infineon, 2009

Ever growing complexity 
of automotive controllers

How to validate and test?
- do more road tests ?
- write more test scripts ?

This does not scale well
Code size grows faster
New processes needed

Idea
-  increase degree of  automation
-  generate and evaluate useful test cases automatically
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Idea   
•  intelligent generation of 
   1000s of differing test scenarios
 • active attempt to: 
    - maximize state coverage
    - drive the system in “difficult” situations

Benefit  
 • high coverage
 • low efforts for test specification

Test Weaver: Scenario Generator

Testing = 
playing against (simulated) system
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TestWeaver - Test Generation Strategy

Reactive scenario generation
  each scenario depends on 
  history of generated scenarios
All cases can be reproduced

Change sub-
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TestWeaver - Test Generation Strategy
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The Crosswind Stabilization Function (CSF)

change of wheel load imposed by ABC (incl. CSF)
resulting lateral tire force
yaw to compensate the wind
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System model: vehicle with CSF 

virtual vehicledeveloper

Matlab/Simulink
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System model: Road and wind
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Automated validation

SilverSilver
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drive the virtual vehicle
generate road and wind
search for bad scenarios

Objective: Validation of the CSF safeguard function
  activate CSF only in case of strong crosswind
  active for at most 4 seconds
  not activated by uneveness of road, steering actions or wheel slip

developer

test
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Validation results and Conclusion

Crosswind stabilisation
 generated and analyzed 

100.000 different driving 
scenarios, each 45 sec. 
within 3 weeks

 Iterative improvement of the 
safeguarding function. 
See paper for details.

 Systematic fault injection, to 
validate fault tolerance

Conclusion
 The presented approach seems 

extremely well suited for the validation 
of complex automotive controllers

 Main benefit: 
-  high test coverage 
-  with low work effort
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