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AD safety requirements

Safety requirements Key safety elements

AR Guidelines on the exemption
LR procedure for the EU approval of

Automated Vehicles

Safety requirements: When in the AD mode,
the vehicle shall not cause any traffic accidents
that are rationally foreseeable and preventable

*
* 4k

WP29: Framework document on
automated vehicles

Safety vision: AV shall not cause any non-
tolerable risk, meaning that, under their
operational domain, shall not cause any traffic
accidents resulting in injury or death that are
reasonably foreseeable and preventable
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Industry challenge: To develop state-of-the-art engineering products that are
fully compatible with these safety requirements and elements.




Standardization and Regulatory context

| Scenario Structure |
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Technical Standard
{(} ASAM Specification of driving
d maneuvers and test
scenarios.

Technical Standard
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Japan White Paper on AD safety assurance
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Supporting government research projects
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SAKURA Objectives

B Standardized engineering process

B Scenario based safety assurance

methodology

B Scenario database
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DIVP™ Objectives

B Open Standard Interface

B Reference platform with reasonable

verification level

B Environment & Sensor paired models

based approach




Japan Proposal to ISO and VMAD
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Japan ISO proposal: Scenario Strucutre

Ego-venhicle Surrounding

Surrounding
behavior * vehicles location

Road geometry * vehicles motion

Traffic Disturbance Scenario
(Judgment)

{ Body input ] x{ Tire input ] [ \gzr:gar- }*[Envirenment}*[ Target }

Tire Tire
(longitude) Body (lat/SAT) Target -

Tire ‘ Tire
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Center of gravity
Vehicle Stability Scenario Perception Disturbance Scenario
(Control) (Perception)

Vehicle-senso Environment




Japan VMAD proposal: ALKS criteria

Informal document GRVA-06-02-Rev.4
6" GRVA, 3 — 4 March 2020
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SAKURA Engineering framework research

Traffic disturbance scenarios

Data acquisition/processing (Instrumented vehicles)

e meticn

Engineering framework

Socially acceptable top safety goals defined by authorities
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SAKURA scenario database

Parameter range of Scenario
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DIVP™ project design
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Real Physics
based
Virtualization

Environmental
conditions

Moving object

Temporal
modifications

Road furniture
and rules

Virtual environment

HERA

Road shape

Environment

Measurement & Verification

SOKEN

Environment mode
Envronment | 12" ] Spece desien criving model
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Nihon Unisys, Ltd

Vehicle
Automated
Sensor

Measurement & verification

Camera modeling
Sony Semiconductor

Camera modeling
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maneuver

Performance Validation

B /ntended
performance
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v' Sensor
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v’ Traffic disturbance

v’ Human errors
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maneuver
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DIVP™ physical model framework

Real physics based approach Enhancement roadmap
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DIVP™ focus on perception challenges

Difficult for Sensor detection Affects for light / millimeter wave propagation

Black jacket Group moving objects Night Millimeter wave Multi-path

Card board

Rain
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Sensor integration and output precision verification

e 3-sensor output e LiDAR output

Driving Sceng Fr Camera
(CARLA)
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Summary

Safety Principle {

Audit Pillar Testing Pillar _
0 Avoida effort functiona
Safety by Des|gn Foreseeable aoﬁdi:t“wlthln]uq ts:nitlgafmgve:int:
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accordance with . e
Preventable Unpreventable

115021447 SOTIF Scenario base approach
[1S026262 Functional Safety, -1SO TC22/SC33/WG9

Real-traffic tests Virtual tests
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Willing to collaborate with research, industry, standardization and
regulatory institutions, towards joint efforts to ensure a safe automated
driving global society




Thank you!

satoshi_taniguchi_ad@mail.toyota.co.jp



