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Background (UN157)

United Nations ECE rtranswe 20/2020/s1 Economic Commission for Europe
. . . Inland Transport Committee
G Economic and Social Council it cenera o ' '
1‘3’% v 6 April 2020 World Forum for Harmonization of Vehicle Regulations
W‘é Original: English 181st session

Geneva, 23-25 June 2020

. : . Item 4.12.6. of the provisional agend
Proposal for a new UN Regulation on uniform provisions S -0 TS PROVISIONAT agendd
1958 Agreement:

concerning the ﬂppl‘ﬂ\-’ﬂl of vehicles with regards to Consideration of proposals for new UN Regulations submitted
Automated Lane Keening Svstem by the Waorking Parties subsidiary to the World Forum

|Safety Vision] automated vehicle systems,
[System Safety] the automated vehicle should  ynder their operational domain (OD), shall not
be free of unreasonable safety risks to the cause any traffic accidents resulting in injury
driver and other road users. or death that are reasonably foreseeable and

preventable.

Top level Safety Requirement

AD systems free of unreasonable safety risks
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Top level Safety Requirement

AD systems free of unreasonable safety risks

Safety evaluation methodology

Does the AD system cover all reasonable safety risks?

)/

Our @ Physics Principles @ Safety requirements based on
proposal: based scenario + reasonable foreseeability and

*®

approach preventability
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Decomposition of dynamic driving tasks (DDT)
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« Dynamic driving tasks can be decomposed into subtasks involving Perception,

Judgement and Command processes.
« Each of these sub functions are associated with specific physics principles.




Scenarios that account for safety-relevant root causes for DDT
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By logically structuralizing scenarios in accordance with the physics principles of the AD system, it is

possible to provide a holistic coverage of all the safety-relevant root causes for given dynamic driving tasks.
We apply this rationale to develop three scenario categories: perception (perception disturbance scenario),
judgement (traffic disturbance scenario) and command (vehicle stability disturbance scenario).
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Top level Safety Requirement
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Definition of Foreseeable and practical implementation of criteria et

Reasonably foreseeable

1) ego- or other-vehicle drivers' extreme violation of traffic rules.

2) forecastable based on physics principles with a relevant exposure
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Definition of Preventable and practical implementation of criteria

Preventable = Avoidable by a competent and careful human driver
@ Does this criteria change depending on country due to different driving culture?

i

Should Not: sufficient capability of drivers is harmonized globally through international driver license.

Competent and careful human driver model for ALKS defined in UN157.

Dangerous event

Decision

Reaction

occurred
Decide how to avoid | Release accelerator pedal Transfer foot Apply brake
arabegios \Danger ! | | o — ; -
{Danger ! oy Brak ,
m. e X e o » o & || Brake pedal Braks peds g 4 |
% 0 ;'nv"'» _ X K y}"
S I’ﬁjj T e > :?)'Fl i / I
- A‘ — = \ Accelerator Accelerator Accelerator
i Driver | Braking! | —— e dal = pedal pedal
Driver
& ; Max. Deceleration G: 0.774 G
S Acceleratdr pedal "
c e
© Risk Decisionon Accelerator Deceleration degree:
w evaluation braking pedal 0.6 sec
'8 Cut-in Perceive completely i
L \ , feleased /
' Time
Perception time Delay in decision Accelerator release time Foot transfer time :
= 25 g bny Deceleration occurs
P Y 7 IS - N r &

Qo 75sec :Braking delay

60 72m Pecception time

o TTC2.0sec —
Emergency braking area
-
et WE e W
. !,[
. ———

T teeeeca=""

0.375m lateral movement
distance

-~

THW : 2.0sec

o o)

Pertepbop ------

1

——

0, 375m “

o) M THD-

——————— = U ——THW " 2.0sec —-—Jg-lateralmo@em-dnstanee S e =

Page9

Cut-in
Perceived
Bwnda:y,

- -

e ——

——
Cut -out
Percerved
Boundary



Foreseeable and Preventable Boundary Page10

Preventable and foreseeable criteria is implemented into the ALKS regulation as

quantitative pass fail boundary.
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Top level Safety Requirement

AD systems free of unreasonable safety risks

Safety evaluation methodology
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From traffic disturbances to perception and stability disturbances — ™= *
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Safety Validation Platform

Pagel3

In order to achieve both sufficient test coverage and practicality a safety validation platform
which comprise a scenario database and a virtual testing environment needs to be established.

v' Open innovation for both scenario databases and virtual testing environments need to be driven
by collaborative activity to define the corresponding requirements.
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https://www.jst.go.jp/sip/
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Our safety validation
methodology proposal:

1 Physics Principles @ Safety requirements based on
based scenario + reasonable foreseeability and
approach preventability

Real-traffic tests

Willing to collaborate with research, industry, standardization and regulatory

institutions, towards joint efforts to ensure a safe automated driving global society




Thank you for your attention

Questions?

satoshi_taniguchi_ad@mail.toyota.co.jp



