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Agenda 

 

 

 

• Introduction & Motivation 

• Eventdetection Database  

• Example Cases 
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Introduction & Motivation 

𝐿1 𝐿2 𝐿3 𝐿4 𝐿5 

Development History   

 -An abstract representation 

 

 

• Contains Several branches 

• Includes dead nodes 

• Intermediate design changes 

• Branches run several levels deep 

 

 

 

 

 

 

 



NAFEMS World Congress 2023 | Tampa, Florida, USA | May 15-18 2023 4 

Introduction & Motivation 

Common Analysis Approach 

 

• Often simple simulation to 

simulation based comparison 

• Last result and immediate 

predecessor only 

 

• What about previous development 

history? 

 

 

 

 

 

 

 

𝐿1 𝐿2 𝐿3 𝐿4 𝐿5 
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Introduction & Motivation 

EventDetection WorkFlow 

 

• Automatic comparison with whole 

development tree 

• Dead branches can be inclduded or 

excluded as desired 

 

• Unknown events are automatically 

being detected 

 

 

 

 

 

 

 

 

𝐿1 𝐿2 𝐿3 𝐿4 𝐿5 
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Analyze 

New Simulation 

• Idea 

 

Analyze against pertinent subset of already 

archived Simulations 

Introduction & Motivation 
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• Introduction & Motivation 

• Eventdetection Database 

• Example Cases 
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Eventdetection Database  

• What is an Event 

– Unknown/Unwanted behaviour 

• An Event mainly consists of: 

– Location 

• List of involved parts and time steps 

– Outlier Score 

– History 

• List of previous simulations 

– Event type (Geometry or Post-Value name) 
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Workflow 

Eventdetection Database  

New Sim.fz 

Event DETECTION 

Database 

HPC 

Event SEARCH 
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8930 GB 

460 GB 
15.2 GB 

Workflow 

Eventdetection Database  

New Sim.fz 

Event DETECTION 

Database 

HPC 

Event SEARCH 

• 558 femzipped A4DB (.a4db.fz) full-vehicle crash runs 

  352 Side crash cases  

  206 Pole crash cases 

 

• Each model consisting of ~ 5 Million nodes 

• Analysing 14/ 64 variables  
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Eventdetection Database  

Challenges 

 

 

Connector parts 
Changing geometry/design 

Detect local effects Outlier and known behaviour 
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Agenda 

 

 

 

• Introduction & Motivation 

• Eventdetection Database  

• Example Cases 
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• 558 femzipped A4DB (.a4db.fz) full-vehicle crash runs 

  352 Side crash cases  

  206 Pole crash cases 

 

• Each model consisting of ~ 5 Million nodes 

• Analysing 14/ 64 variables  

 

 

 

  

 

 

 

Eventdetection Database 
Search  



NAFEMS World Congress 2023 | Tampa, Florida, USA | May 15-18 2023 15 

Pole case 

Average: 1.98/Sim 

Average: 1.88/Sim 

Average: 0.01/Sim 

Average: 0.002/Sim 

Eventdetection Database 
Search  
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• Event Queried : {SIM : 353, Single PID, State: 41, Variable: nodal_geometry _y} 

• Inference: Clear bifurcation of behaviour in Pole and Side crash cases 

• Time to query event* : 38 s 

*interactive mode 

Eventdetection Database 
Search  
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• Event Queried : {SIM : 353, Single PID, State: 41, Variable: nodal_geometry _y} 

Pole crash cases Side barrier crash cases 

Eventdetection Database 
Search  
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Chevrolet Silverado 

 

 

 

 

 

 
"The model has been developed by The National Crash Analysis Center (NCAC) of The George Washington University under a contract 

with the FHWA and NHTSA of the US DOT“ http://www.ncac.gwu.edu/vml/models.html 

 

Model Chevrolet Silverado 

Year 2007 

Number of Parts 679 

Finite-Elements 
 

929,131 
 

Eventdetection Database 
Detect 
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30 Simulation runs show a dominating bifurcation 

© SIDACT GmbH 

Eventdetection Database 
Detect 
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© SIDACT GmbH 

Test case: At first compress simulations with similar behaviour 

Trend of deformation of already 

archived simulations 

Eventdetection Database 
Detect 

Test scenario 
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© SIDACT GmbH 

Followed by a simulation with a new deformation pattern 

Deformation of new simulation 

Eventdetection Database 
Detect 

Test scenario 
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© SIDACT GmbH 

Automatic Outlier Score Visualization 

Eventdetection Database 
Detect 
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© SIDACT GmbH 

Automatic Event Generation 
Parts Grouped According to Events 

New simulation 

Known simulation 

Eventdetection Database 
Detect 
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SDM integration 

• Integration into 

CAViT 

Eventdetection Database 
Detect 
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Eventdetection 

SDM integration 

• Integration into 

CAViT 
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Thank You! 

dominik.borsotto@sidact.com 

www.sidact.com 

26 

Visit us at our SIDACT booth 
(#13) in the exhibition area! 

mailto:Stefan.mueller@sidact.com
mailto:Stefan.mueller@sidact.com
http://www.sidact.com/

