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• 14:10 Possible approaches to edge cases (Sytze Kalisvaart, project manager StreetWise 
scenario database, TNO)

• Edge cases - a new approach for safe testing in Austria (Wolfram Klar, Team leader Automation, 
AustriaTech)

• VVMethods Approach for dealing with Edge Cases (Dr. Christian Neurohr, OFFIS)

• 14:50 Interactive workshop using Padlet

• 15:30 Conclusions for wrap-up

• 15:45 Return to plenary

• Padlet already open

Agenda for this break-out
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Challenges

• Minimization (minimal number of edge cases)

• Define the min/max thresholds while talking on edge spectrum

• Completeness of scenario pool with edge cases

Do not forget

• Bad roads; Weather conditions

• Connectivity may be critical in the future and may introduce new risks

• Critical Scenarios for humans might not be critical for AVs (and the other way around). --> Accident
databases have limited validity, we cannot assume the same scenarios are critical for AVs

Results from Padlet morning webinar
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• “Anomaly detections methods from ML can be relevant for this context. 
Taking the data-points coming from all measurements, it is possible to apply unsupervised 
learning methods to identify points that are "abnormal". 
Probably these points comes from "edge cases" (in the autonomous driving way of "thinking"). 
So, analyzing data coming from autonomous driving long tests, it can be possible to identify 
some "edge cases" in a data-driven way, without an explicit upfront definition.“

Chat: Riccardo Berta
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• Goal: Identify promising approaches to obtain edge cases

• Questions to be answered 

• What are good methods to identify edge cases? 

• What sources of edge cases are available? 

• What sources are missing for identifying edge cases?

• Should edge cases be shared across OEMs or public bodies? 

• What are the remaining bottlenecks?

https://padlet.com/eriksvanberg/owtxzi45e1i6i0f4

Break-out 2: Approaches for identifying, collecting and sharing 
edge cases
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Possible approaches to edge cases

Sytze Kalisvaart (TNO)
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• Extrapolation from data

• E.g. scenario database

• Extreme value theory

• Coarse assumptions

• Assuming a distribution type

• Mono-parameter only

Approach 1: The tail of the distributions
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• Foreseeable scenarios based on real-world data and 
parametrisation

• Range for reasonably foreseeable parameter values is defined 
(cut-off)

• Extrapolation of non-measured events [to produce edge 
cases]

• Eliminate unconceivable (physically unrealistic) events

• Safety Criteria study for New Assessment/Test Methods of Automated 
Driving System (3rd Report), July 2019

Japanese approach in UNECE VMAD
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• Use accidents to reconstruct the tail of the
parameter distributions

• Accidents vs. edge cases

• Not all accidents are edge cases

• Some accidents are not critical for AV

• Many are caused by human inattention

• Need to know the exposure (n / hour)

• To keep solid statistics

• Non-fatal accidents are typically underreported

Approach 2: Derive from accidentology
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• Dashcams and panic buttons 
as input

• Messy source

• Preserve privacy in processing

• Might include risky road locations

• Need to reconstruct the values

• Are they also edge cases?

• Might help in public acceptance

• Mini-bus AND tourists AND strange road banking AND high speed AND truck

Approach 3: Let the public report critical cases
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• Road operator identifies risky situations from road monitoring

• Cameras, radars, drones

• Identify risky spots

• Need to identify the exposure to these situations

Approach 4: Road operator as source 
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• Combine triggering events (SOTIF)

• Host vehicle and other road users

• Road environment

• Light, dust and weather

• Use parameter distributions from observations of events

• Estimate dependency between events

• Are these corner cases or edge cases?

• Left turn AND cyclist ahead AND GPS shadow AND overexposure camera

• Exhaustive full factorial combinations

Approach 5: Synthesize from triggering events
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The bad luck machine
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• Like approach 5: combining 
triggering events

• Selectively search for 
combinations that are critical 
and still foreseeable

Approach 6: Searching for critical zone
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• Fastest way for industry to gain completeness

• Industrial sharing of edge cases

• Component level: might expose confidential vulnerabilities

• Vehicle system level: edge case for a typical AD system (brand undefined)

• Compare: common vulnerabilities principle (CVE) (software security and aviation)

• Create transparency and trust with the public and public bodies

Should we share edge cases?
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• Many different approaches possible

• Practice will show which ones become prominent

• Sharing edge cases on vehicle level helps us all

Conclusion
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