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Pacific Southwest Airlines 727 / Cessna 172 Aeroméxico DC-9 / Piper Archer
San Diego, California, 1978 Cerritos, California, 1986
144 fatalities (including 7 on ground) 82 fatalities (including 15 on ground)
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Modeling and Simulation

Real-World Testing
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Modeling and Simulation
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Standard cases
(mimicking operation in the real-world)
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High-stressing cases
(known limitations of the system)
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Safety critical cases
(emphasis on collisions/failures)
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Long-tail edge cases
(known outliers)



Modeling and Simulation
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Aggregate results
(diversify quantitative metrics)
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Visualizations
(high and low-level qualitative analysis)

Surrogate modeling
(efficient tuning)

Preference elicitation
(incorporate analyst feedback)



Real World Testing

Design test cases
(covering nominal and stressing cases)

Validate simulator
(compare playback to empirical data)

Data collection
(collect to analyze and playback)
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Reassess modeling assumptions
(incorporate real-world testing results)



Information Sharing and Collaboration

Next-Generation

* Encourage publications of ideas Afbomes Cotlivton
Avoidance System
* Encourage open-source code sharing

* Encourage collaboration across industry,
academia, and government

 Everyone benefits when ideas are shared and
safety is improved




Tools
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Modeling and simulation
(modular to extend to other use cases)

Validation

(stress test the safety system efficiently)

Data generation

(generate millions of example scenarios)
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Visualization
(experiment analysis and publications)



Summary

e Automotive industry can learn from history of aviation safety

e Optimize and iterate in simulation, then validate modeling
assumptions through real-world testing

e Emphasis on sharing information through publications and open-
source code

e Createreusable and open software tools along the way; helps
your team and the field as a whole.
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