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s% 1. Conventional Automotive Safe VR¢

s Requlations \ Y

Driver License Equipment and Parts
« Grant an exception to drive « 1958 Agreement

cars on public road for those
with certain skills and expertise.

« Basically, Driver's licenses are country and have it accepted
issued by each country (or across all participating
state). nations.

« It enables manufacturers to
obtain approval in one

Boundary between driver and equipment become unclear
in ADAS/ADS

—~—————

It's necessary to globally harmonize
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e 1. International Regulatory Frame

Automated Vehicle safet

United Nations Economic

International Road Commission for Europe - WF: World Forum

Traffic Conventions UNECE  WP: Working Party
| | |
WF for Road Traffic WF for Harmonization of
Safety WP1 Vehicle Regulations WP29
|
WP on WP on WP on WP on WP on WP on WP on
Automated/ General Passive Breaks and Pollution Noise and Lighting
Autonomous Safety Safety Running and Energy Tyres and Light-
and Provisions GRSP Gear GRPE GRB Signalling
Connected GRSG GRRF GRE
GRVA

Discussions on international standards are proceeding in WP1 and WP29.

Autonomous driving Automatic Automatic EDR/ Fictional Cybersecurity
certifications steering braking Dastssi’g%: age requirement
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1. Hierarchical structure of ADS safet

requlation and standards

.
. UN WP.29 VMAD SG1 1ISO/TC204/WG14
International
organization . - o .
Function Scenario List Study on driving scenarios at low speed

@ Mutual communication @

International ISO/TC22/SC33/WG9

organization
ﬁ Reference ﬁ

Safety Assurance KUdos for
Reliable Autonomous Vehicles

S IxXE N 0 SAKURA SONRISE
V&

Regional
Projects

PEGASUS
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,!t 2. Scope of international harmonizatiee

wu-v activities in SAKURA project v

« Reflect Japanese safety evaluation framework to ISO
TC22/SC33/WG9
« Leading ISO34502 with Japanese experts
« Support ISO3450X establishment

 Input safety criteria concept to regulation
« Specifying competent and careful human driver model in UN-R157

« Outreach and communicate with international partners
« Publishing scientific journal articles and presenting in conferences
« Communicating with international partners

2026.3.5 SAKURA Final Event 8



Sututy Aasurance Kikdos for

i M\\m

——— . - — = - i ! B ¢ # = = e == = ==hE ;:, ——
. ™ - ;. - — o E.s Bl =
- T = = x
sl ‘ = 4
- e . = /",.. ,'/ o y Z
. . ’ = * . 2 ~ 7 : : J " 2 ¥
. . - 4:,/.",., ," 4 ’ ¢ %
s 7 / 1 . "’ Y é
. : 7 7o o o IO ,l- (
. - > 7 , | 1
/ - \ w
. ' 7
Z N
a
P .

2026.3.5 SAKURA Final Event



Y€ 3.1SO TC22/SC33/WGY

2A

* Scope of ISO TC22/SC33/WG9

Standardization of scenario-based development methods for driving

automation systems.
This includes the definition, creation, usage, and maintenance of
scenarios; validation and verification methods for the purpose of

scenario-based evaluation.
This does not include defining functional requirements of features.
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Y€ 3.1S0 TC22/5C33/WG9 wor,k‘

T e T B N

1ISO 34501 Vocabulary Define terms in the context of test

scenarios for ADS 22 1S published

1ISO 34502 Scenario based safety Provide guidance for a scenario-based

evaluation framework safety evaluation framework 2215 published

Svecification o speriionsl Specify requirements for the hierarchical

ISO 34503 desien domain taxonomy for operating conditions which ~ '23 IS published
& enable the definition of an ODD
1SO 34504 Scenario categorization Prowdg gwdance.on categor}z.mg.scenamos '24 1S published
in the testing and verification
1SO 34505 Scenario evaluation and Provides a procedure for extending test 25 1S published

test case generation scenarios to test cases

1SO-PAS34506 Qualification of Virtual Test Provide guidelines for a comprehensive

Environments qualification scheme for VTE DS
: Controlled Natural Language specifies the overall structure of the ,
SRS Description for ADS Scenario controlled natural scenario description D engeing

New work item Behavioral taxonomy Define SN i (e Semiiext of tost NWIP

2 scenarios for ADS
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¢ 3. Relation of 1ISO3450X ,\ \f,

ISO-PAS 34507
SDL

IS034504
Scenario attribute

Input PrepXation Identificatipn of Scenario-based Output
15034503 critical scen

] ios testing and evaluation
obb | \ X \

input

step in this document (clause number)

decision in this document

Jul i ' — , decision in this document
- — N Specification of the
Safety test ) i .
objectives |—io relevant scenario .
Regulations, 42 R space | external decision
ethics rules - 4.3 Derivation of
. — T concrete test
New WOI‘k Item Derivation of critical scenarios and test
- 150 21448 scenarios based on scenario allocation
behavioral competency I — risk factors 16 IS034505
:
\| 4.4 -

™ Expert | T A1 [ rest execution Test case
knuwlﬁa.igg__ Derivation of test 47

P— scenarios based on <

— covering the Safety evaluation I

34505 34506 Test platforms relevant scenario I1 4.8 ~— 5034506
! ——— - space VTE
45
34504, 34507 | auribue '
! attributes | | E— Other non-

scenario based
safety validation

System
development |

System within
the market
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A scenario is snapshots of a certain time period
of a driving scene.

Time

Scenario

Static entities

Situation

Perspective

Action1-1:
Decelerate to stop

Action1-2:
Start and accelerate

A~ -
Actor 2:

A ————————

Event 1 /trigger 1: Pedestrian Event 2 ftrigger 2: Pedestrian

starts crossing the street finishes crossing the street

https://www.iso.org/obp/ui/en/#iso:std:iso:34501:ed-1:v1l:en
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Functional
Scenario

Abstract
Scenario

Logical
Scenario

Concrete
Scenario

e Non-formal, human readable
e Behavior-based description of a traffic scenario
¢ Possibly containing a visualization

e Formalized, machine readable, and declarative
description

¢ Closely tied to an ontology
e Efficient description of relations (e.g. cause-effect)

J

e Parameterized representation of a set of scenarios,
where influencing factors are described by means of
parameter ranges and distributions

e Enables parameter variation

~

J

¢ A single scenario, describing exactly one specific scenery and chain

of events with fixed parameters

e Can, or for example, be written as OpenDRIVE + OpenSCENARIO

https://www.iso.org/standard/78951.html
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¢ 3. Overview of 1S034502

Input Preparation |dentification of Scenario-based  QOutput
critical scenarios  testing &
evaluation
ODD [
Specification of
Regulations 'R Ss.feti/. test R thpe relevant
Ethics Rules 2 ZJeC Ves "| scenario space v
: 4.3 Test scenario B
1ISO 21448 v allocation %
. — Derivation of test 4.6 =
Fxpert scenarios based Y Other non-
Knowledge on risk factors Test execution scenario based
4.4 4.7 safety validation [«
steps
Test platforms J
. v
Derivation of test
Scenario : Safety
ot scenarlo_s based »| evaluation
on covering the
Syt relevant scenario »< vehicle safety
space
 Develgpment_ 45
System within the ]_
I\/‘ market
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¥¢ 3. Overview of 1S034502

s

Input Preparation Identifi?atic~:=—af—-ﬁ4\c=a=u=-=iml=~-c=a=‘=‘=I a . ~

critical Annex A Physics principles scenario-based approach
Annex B Traffic related critical scenario

( . .y .

oo | Annex C Perception related critical scenario

e Safety test f;]‘;ef;: Annex D Vehicle control related critical scenario

Ethics Rules 1 objectives g ' j
— 4.2 chnano st scenario

1ISO 21448 . L 2 allocation 2
. Derivation of test 4.6 >y
Fxpert scenarios based Y N~ Other non-

Knowledge on risk factors Test execution ario pasgd
— 4.4 47 -

Test platforms A Annex F Qualification of VTP
e A — Annex H Segmentation of test space
ety

[Annex L Traffic data to develop parameter ranges Ta'“a“"“

3 ~ rall No
relevant scenario L hicle safety
Devel t . .
— M | Annex J Positive risk balance]
ect I_>L market J-'

—
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Competent and careful human behavior during Lane keeping

Dangerous event o .
Decision Reaction
occurred
starts lateral  Cut-in [ . .0 Decide how to avoid Release Transfer Apply brake
movement . accelerator pedal foot
Danger ! Sratne —
m < - “1 Brake pedal Brake pedal Brake pedal
- y; or @ ﬁ
! " - L Acceleralor Acceletalov Accelerator
Driver Braking! . T pedal = pedal pedal
Driver
Decide emergency Foot Time to enable
A braking is required Release accelerator pedai transfer N braking
O
S | Acceleratgr pedal Brake pedal
c
@ | Side vehicle Risk Decision on Accelerator pr—
o | starts lateral evaluation braking pedal ”
D | movementCut-in Perceive | _completely f Deceleration
o \{ \ o o / released i
-
| B-a_ | B-b J L B-c | B-d_J oo
Deceleration occurs
Delay in decision Accelerator release time Foot transfer time
C: Deceleration degree
E >|€ > € D€ > and Max_G

Collision avoidance braking behavior is decomposed in several phases

to define C&C responding behavior
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Preventable boundary of ALKS Cut in Scenario

. Remlndlng that the boundary is mmlmum requirement”

| 92 1dx0

Vel ('jy():

3.0

2.5

2.0

1.5

1.0

Lateral Veloaty [ [m/s]

0.5

’lv ital

nitial
ondition| velocity

| Vehicle
Lmotion

Unpreventable

[IEIJ&JF‘J |

0.0

VeO

Ego vehicle velocity

"Latteral distance

| VeO- VoO Relative velocity |
Latteral distance” |
Longitudinal distance .‘
Lateral velocity

dv°
de

Lateral
motion W

10.0

ex) Lane width : 3.5 [m)]
Veehicle width:1.9 [m]

dy=1.6 [m]

Diriving in the center of the lane

Preventab e
[IEIJE_I
] III

IR

20.0 30.0 40.0
Longitudinal Distance [m]

EEEEEEEEEEEENER
ADS speed:60km/h
Rel. speed:20km/h

: No collision
® : Collision (front, back)

: Collision (side)
- Interrupt backward

50,0 0.0

(UNECE: Proposal for a new UN Regulation on uniform provisions concerning the approval of vehicles with regards to Automated Lane Keeping System)

Reasonably foreseeable and preventable boundary is reflected in UN-R157 Annex
2026.3.5 SAKURA Final Event

18



SAKURA:

Rkt Autonomous Venicies

” ) | : | i . - ) g / j y ', ; ’// lG’iiI 4 ’ /z ’
®» | ' - | y / YT —mir
_ : | : \ N / ’"m\“ A

\ \., ‘*lmmw W
= \\ N\

2026.3.5 SAKURA Final Event , - \\



’}5 5. Outreach

s

® Publications
® Scientific papers: 6
® Others: 10

® Outreach in international conferences
® 20 presentations

® Outreach in domestic conferences
® 15 presentations

® ISO WG9 meetings
® 8 F2F meetings in 7 countries
® 18 online meetings

® Extra facts

® Traveled more than 450,000 km (<< 10 billion miles)
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/& 6. Acknowledgement

® Precious relationship establishment through SAKURA

v Europe BB SNRISE v" North America
- Germany e = - Government
- United Kingdom * NHTSA
- France [ « DOT
- Netherlands o
- EU HORIZON - | "[?]ﬁ[i - Industry
» SUNRISE @@@ fika>> » SAE
» SYNERGIES g/« « AVSC
L] +//R oo Hgrimssind it et S
« CERTAIN s TNO : * Waymo
SIEMENS * Aurora
v' Asia I s  TORC
- CARATC qmoow . VTTI
Combiner R AL e T  Mcity
ISO WG9 TC22/SC33/WG9 WP29/GRVA/VMAD
etc.

Deeply appreciate to

all international and domestic partners
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