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Safety-Driven V&V (SDV) d foretellix
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Elements of a large-scale validation d- foretellix
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A comprehensive scenario library d foretellix

How to argue that the library of tested scenario types
acceptably covers what you expect to encounter in the

ODD?

A For example, did you (need to) think of
7 Library of .~ “Mixing” to * The muscle car doing donuts in the intersection,
N abstract create * Across which Ego attempts to make an unprotected left,

scenario types —  “Composite — e At night, in moderate rain,
7 and risk abstract  With traffic lights flashing yellow,
| dimensions . Scenarios” * While an ambulance pulls up from behind,
‘. o e ..etc
Real-world
driving data
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A comprehensive scenario library d foretellix

How to argue that the library of tested scenario types
acceptably covers what you expect to encounter in the

ODD?
A For example, did you (need to) think of
Library of . “Mixing” to , .
abstract | create | SAN FRANCISCO — Around 1 a.m. on March 6, a driverless car from the tech startup Cruise
scenario types I “Composite : was trying to make a left turn when it encountered something its algorithms probably
" and risk i abstract i couldn't predict: An Infiniti Q50 performing “donuts,” a popular and unlawful pastime for
dimensions i Scenarios” i some of the city’s night owls, in the middle of the intersection.
—_— 1 1
L e e : The two vehicles collided head-on, according to a report that the company later sent to

A

Source: https://www.yahoo.com/lifestyle/self-driving-cars-oftentimes-
victims-210444157 .html

Real-world
driving data
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Comprehensively testing a scenario d foretellix

How to argue that a scenario has been sufficiently tested in Tests selection
terms of its parameter space? That untested combinations & optimization
of parameters will not lead to unacceptable outcomes?

Virtual testing
in scenario
parameter

space
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Comprehensively testing a scenario

How to argue that a scenario has been sufficiently tested in Tests selection
terms of its parameter space? That untested combinations & optimization
of parameters will not lead to unacceptable outcomes?

Virtual testing
in scenario
parameter

— | . — space

driverless mode. We had no other collisions related to this issue, and

extensive simulation showed that similar incidents were extremely
unlikely to occur at all, even under very similar conditions. The collision
occurred due to a unique combination of specific parameters such as
the specific position of the vehicles when the AV approached the bus
{with both sections of the bus visible initially, and then only one sn—:lctl'rc:rﬂlr

the AV's speed, and the timing of the bus’s deceleration (within only a few

seconds of the front section becoming occluded).

Source: https://getcruise.com/news/blog/2023/why-we-do-av-recalls/
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Evaluating test results d foretellix

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...

Evaluations

Single run

Multi run

Real-world
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Evaluating test results d foretellix

Foretify Manager
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Influence from real-world

data

How to argue that any distributions and insights derived from
real-world data are accurate and contain all relevant variables

and their correlations?

|

Real-world

Parameter (joint-)
probability
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Influence from real-world data d- foretellix

Foretify Developer

Tests steering &
optimization

Generating Tests Based on Real World Distributions

scenario sut.cut_in:
car: vehicle # Cut-in car
|~ side: av_side #car1 cuts in from left or right -

carl_speed: speed with: # Speed of carl

A

i(w..solkph) — Evaluat|0ﬂ5
do_serial(): . .
Virtual testing Single run
Test with real world distributions B B
extend sut.cut_in: |n Scenarlo N
keep(soft side == weighted(80: left, 20: right)) —> | . —>
keep(softcaﬂ |_speed == random.normal(20, 60, 40, 9)* 1kph)j/ pa ra m ete r M u tl ru n
space
- Custom Distribution Function /\ Re a I 'WO rI d
ex‘;:ldmnbuuon( int, j: int): int is empty
scenario sut.scenario_x: A

num_of_cars: int
keep(soft num_of cars = randomm dlsinbl.mon(1 5))

4 J foretellix

Parameter (joint-
‘ Real-world .(J. )
. > probability
driving data -
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Residual risk assessment d- foretellix

A

How to argue that the residual risk assessment is
appropriately scoped and the methods used to track
correlation to lagging indicators are acceptable?

Residual risk
assessment
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An end-to-end Safety-Driven V&V Platform  d foretellix
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Summary d foretellix

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

Coverage of scenario types over the ODD
Coverage of each scenario type over its parameter space
Evaluations of test results and alignment with Safety policies

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

Lk w e

Methods and scope of residual risk assessment
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