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Elements of a large-scale validation
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A comprehensive scenario library
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For example, did you (need to) think of
• The muscle car doing donuts in the intersection,
• Across which Ego attempts to make an unprotected left,
• At night, in moderate rain,
• With traffic lights flashing yellow,
• While an ambulance pulls up from behind,
• … etc.

How to argue that the library of tested scenario types 
acceptably covers what you expect to encounter in the 
ODD?
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For example, did you (need to) think of
• The muscle car doing donuts in the intersection,
• Across which Ego attempts to make an unprotected left,
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• With traffic lights flashing yellow,
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How to argue that the library of tested scenario types 
acceptably covers what you expect to encounter in the 
ODD?

Source: https://www.yahoo.com/lifestyle/self-driving-cars-oftentimes-
victims-210444157.html 
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Comprehensively testing a scenario
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How to argue that a scenario has been sufficiently tested in 
terms of its parameter space? That untested combinations 
of parameters will not lead to unacceptable outcomes?
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How to argue that a scenario has been sufficiently tested in 
terms of its parameter space? That untested combinations 
of parameters will not lead to unacceptable outcomes?

Source: https://getcruise.com/news/blog/2023/why-we-do-av-recalls/ 

https://getcruise.com/news/blog/2023/why-we-do-av-recalls/
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Evaluating test results
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How to argue that the evaluations are accurate and aligned 
with Safety policies? This includes assessments of real-world 
driving data, simulation fidelity, coverage, and more…
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Influence from real-world data
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How to argue that any distributions and insights derived from 
real-world data are accurate and contain all relevant variables 
and their correlations?



Influence from real-world data
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Residual risk assessment
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How to argue that the residual risk assessment is 
appropriately scoped and the methods used to track 
correlation to lagging indicators are acceptable?



An end-to-end Safety-Driven V&V Platform
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Summary

When relying on virtual validation acceptable argumentation needs to be 
established for

1. Coverage of scenario types over the ODD

2. Coverage of each scenario type over its parameter space

3. Evaluations of test results and alignment with Safety policies

4. Usage and analysis of real-world data in guiding the virtual validation

5. Methods and scope of residual risk assessment
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