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Safety-driven environment representation
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Concepts

 Concept 1: Linking safety engineering artifacts to 
context elements they refer to is the basis to analyze 
the safety impact of a changing ODD

 Concept 2: Hierarchization enables representing 
shared ontological concepts. 

 Concept 3: Shared domain abstraction enables 
similarity specification. 
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Metamodel
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Concept Formalization
Change Impact Analysis Algorithm
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Script Output
Based on the Example Model Instance

New elements exclusive for domain: Automotive – New safety requirements must be derived:
Firetruck
…
=================================================================================================
New elements of domain: Automotive with equivalent elements in domain: Warehouse – Requirements can be 
reused:
<abstract> Humans at Risk:
    Police Officer = Human Worker -> Rational: Both are vulnerable humans that are in danger
        |-> SR2 - The ADS must maintain a safe distance towards Human Worker    
        |-> Proposal: SR2.1 – The ADS must maintain a safe distance towards Police Officer 
…
=================================================================================================
New elements of domain: Automotive that are nonequivalent to elements in domain: Warehouse – Safety 
requirement must be derived:
<abstract> Rule Imposing Object:
    Police Officer != WH Leader -> Rational: Police officer imposes rules on the ADS and WH leader to 
workers
        |-> SR3 - The ADS must consider warehouse leader command impact on worker behavior    
…
=================================================================================================
Elements exclusive for domain: Warehouse – No action required:
Item Rack
        |-> The ADS must keep a safe distance to item racks to prevent harm through rack tip over
…
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Summary & Conclusion
Recap

 Meta model to formalize the environment

 Integration into DDI to implement traceability 
between safety artifacts and environmental elements

 Scripts to support safety engineers with the change 
impact analysis
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Thank you for your interest!
Contact

Feel free to reach out to me via mail or 
connect on LinkedIn

www.linkedin.com/in/daniel-hillen 

daniel.hillen@iese.fraunhofer.de

Daniel Hillen
Safety Engineer

 
Safety Engineering (SAF)

@Fraunhofer IESE, Germany
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