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€ 1S034501:2022 Road vehicles — Test scenarios for automated driving systems — Vocabulary
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€ 1S034502:2022 Scenario based safety evaluation framework
— https://www.iso.org/standard/78951.html
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ISO TC22/SC33/WGO9DA1—D
@ 1SOD 45!

TC22:Road vehicles

SC33: Vehicle dynamics, chassis components
and driving automation systems testing

WG9: Test scenarios of automated driving systems

WG11: Simulation

& WGIDAI-D

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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150 2150 test case generation YR I BIcHDFIEDIRAL DISEER

%3450X(FI X TRoad vehicles Test scenarios for automated driving systemsz &l
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& TNTNDARIICHWUTSFHIA (BFE) Z2FER
€ 15034502 Annex A-DIC/z®

> Camera

Ex. low signal due to darkness

Positions of Pathispeed

\L

other vehicles Plan
Disturbanc
factors 3 LiDAR Ex. crosswind, roads with low p (mu),

Ex. potholes...

5 el e
& Cutin Body Input Force
Niad -

Q - n-o [:_] Cut out L —

> Radar oo f A ¥ 0 BT RSO B

Ex. dim reflection due to dark
colors

Ex. ghost effect due to multiple . . > - 4 m
host effe ,
: n) G Shosteftect ==
Tirck W [(HFaeKmw

Perception-related critical Traffic-related critical Vehicle control-relat ritical
scenarios scenarios scenarios
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/ General vehicle traffic disturbance scenarios /

P Surrounding Surrounding
( Road ' Egor-vehicle ' vehicles ' vehicles

L geometry bekisvior location motion )

l Driving direction l

v Ego-vehicle behavior vehicle position  Cutin Cutout Acceleration Dec(eslteors;ion
Lane keep Lane change 1.Lead(L) Ve v
. (11} Free driving| (MR Lane change 1 ;
Main road Following - == - - - - - - -, =f 2-Followina(F) v v
v 3.Parallel(Pr-f) v v
Merging m;, Being m\ X =8| 4. Parallel(Pr-s) v
zone merged Merging g
8 il 5. Parallel(Pr-r) v v
Road . v/ v
S | 6. Parallel(PI-f)
geometry Departure e Being m/—/ g
op—
zone merged Departure 21| 7. Paraliel(Pl-s) 4
8. Parallel(Pl-r) v v

v have impacts, blank: no impact

Vehicle specific traffic-related critical scenario structure schematic
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KD subject vehicle
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Urban 58 Scenarios

Add physical factors (turning maneuver, oncoming vehicle, and intersection)
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ire input force
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Body input force
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Tire input force
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vehicle dynamics
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Road Natural
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— ODD is a design specification < ODD can be used as requirement
— Target Operational Domain (TOD) : % 5ADSHE &L > 5 FEIE
— TOD Coverage:ODD/TOD TODTHFE MADSHEITTETHMEIB DM 4

@ I1SO34504TEEZRNET7A T LDBEE(E (Ongoing)
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€ Quantify foreseeable and preventable for traffic disturbance scenario
— Measurement of traffic data

Validate functional scenarios . . .
. ) ) ) Traffic data Prameterization Extrapolation Modeling a competent & careful driver behavior
Estimate parameter distribution nsiumerteg-enice Dirbuton | B ﬁ >H. %’Z’ ﬁ*
— Modelling C&C driver behavior G alll - 5 L _
Pr eventa bI e b oun d a ry : D ﬁo:rrelat;:jagram D Probability distribution

— Near crash/Accident scenarios -
»under development | I

Actual traffic data Scenario DB Test methods

1 1. Comprehenswe Scenarios
@ Integrate with testing methods EE S
— Provide relevant exposure o _’ m— S>
— Output concrete scenarios “‘J

Companson with
~— othercountries

Results N
CrshneaEmiss oA 3. Reference of standards + : Real:trafficitests)
==-Accident _Neancrash e - @.\-'
.‘;'- m , ) e~ = )
= g ‘ e : SCENARIO*

_ Virfual tests
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€ Database provides quantitative thresholds for safety assurance
— Reference for reasonably foreseeable parameter range
— Pass/Fail Criteria based on C&C driver behavior

Traffic parameter database Traffic criteria database
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