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Passive = Autonomous

Passive
System
(FEM)

Environment None - Simple

Controllers none
#events ‘Upto 100’s
Typically a physical tests
POSt_- Per simulation
processing

detailed world

Explicit interactions full interactions

Explicit Sensor models

Explicit Complex (Driver)

Up to 100000’s (prescribed)
Not everything is physically tested

1+M (mission)
Cannot be covered in physical test

Complex: aggregation
of multiple simulations

Data Analytics
Machine Learning

Data Storage

File System Big Data
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Challenge: Virtual Testing of Autonomous System

T

Infinite Event Space
Run huge amounts of scenarios
Ensure full coverage of all eventualities

Corner / Edge Cases

& ---‘Unusual Cambndge 'Ghost

/B Roundabout' Designed to

Blig ‘Confuse Drivers Into Slowing
= Down
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Perception: Sensor Simulation / Stimulation
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Perception — Consistency & Ground Truth
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Hardening Test Library

MIL SIL HIL
A

c

2
.
) —

@©

e S

Requirements Design Code Test

Test Variability

Focus on the appropriate realism to get the job done . ..
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Conclusion

 When Systems become smarter and autonomous

« Simulate subject under test (SUT) and the full world explicitly with full sensoric interaction.
« Event space becomes “infinite”

* Programmatic (Al-based) approaches to generate the test plan
- Simulation does the pre scanning of the event space - edge cases
« Test plan needs to harden (evolve) from MiL - SiL - HiL
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