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PROBABILITY OF SURPRISE

The Re__gl World: Heavy Tail Distribution

Common Things Edge Cases

l Seen In Testinﬂ | | Not Seen In Testing |

Random Independent Arrival Rate (exponential)

Power Law Arrival Rate (80/20 rule :

(Heavy( Tail Distribution)) Many Differ ent’
Infrequent Scenarios
Total Area is the same!

TOTAL TESTING TIME > >

© 2017 Edge Case Research LLC 2




Planning and Control: Doer/Checker  [SCJW
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Perception: Robustness via Augmentation
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m Pseudo-realistic degradation . =
® Move and insert objects v

. Pedestrian

Pedestrian Missed:

Mlsse(.i: Gaussian o &
Gaussian Noise + Synthesdbucene
Blur Black Car Dark vehicle added to scene
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Other Techniques S “-....

m Conventional V-based software safety M IS S A
e ISO 26262, SOTIF forsafety requirements AUTONGROUS STSTER

| ] Rapid safety case update tooling SAFETY ACCELERATED
e STPA plus augmented fault trees and GSN

m Architectural safety patterns
e Doer/Checker for a fail silent channel
e Multi-channel approach for safing mission

m Robustness/stress testing helo gram
e Traditional robustness testing SAFER PERCEPTION FOR

AUTONOMY
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