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ASAM OpenSCENARIO V2.x

Public Release Release

Candidate v2.0.0
Concept V2.0.0 Migration Release
Release Gather guidelines for V2.0.1 Release
for v2.0.0 freedback V1.2.0 to V2.0.0 Bug fixes V2.1.0*
2020 ‘ 2021 ‘ 2022 2023 ‘ ‘ 2024
% A\ N\ N N\
‘ \J \J \J \ 9
Standard Release V1.1.0 Release V1.1.1 Release V1.2.0 Joint project Release
Release ‘Runtime Bug fixes New actions, V1.3.0*
V1.0.0 imporvements Clarifications,
-Support harmonization
for logical
scenarios
-Further release are possible
ASAM OpenSCENARIO V1.x -2023: Mappings ASAM OpenSCENARIO V1.2.0

elements to V2.0.0(see section 10.8 in V2.0.0)

6. Open0DD
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ExpertKnowledge | OAGsssseS

Test description Simulation Labelling
Test specification description Models = ASAM OpenLABEL
= ASAM OpenTEST = OpenMaterial (BMW) (Format & labels for objects & scenarios)
(Test specification description) . $ ASAM 0SI "W Criteria Evaluation
DD description Simulated Environment
t
= ASAM OpenODD RASAMIOS]
DuT
Scenario Description —
Dynamic Content | ){Logging | abels for sensor data Database
= ASAM OpenSCENARIO® = ASAM OpenLABEL i
Static Content .
Physical Test ;
= ASAM OpenDRIVE® 4 Retrieve
Hardware
® ASAM OpenCRG® L | | N Scenario metadata, labels & keywords
Scenario pass/fail criteria I Physical 5|§e = ASAM OpenLABEL
= ASAM OpenSCENARIO® V2.0 DuT (Labels & metadata for scenarios)

T— Domain = On-Road Driving Q

= ASAM OpenXOntology
Formal ontological representation of the domain

7.150

502] AS20010f et TR chet 52 20114 TC 22/SC 330141 RiEf Sotat A2I0id W chet 27270 2
BYHS TR WG 1S PASIEIA EASIEIICE Xtef S5 AR El0f /0] 7HIEHOIN AlZe0 Mg Bk Y
o= ufleiCiRlo] wakElol ufz} Algeo| N B AE0| HalS 9ls) BS0| ZIHEIICE 20164 1O 193649} 150 19365
= 2 UNJECE 70l 2Js) B&0| o|R5El ESCAlA®O| 852 A5 9|

N0l AEEHOEM THSHE|7| AZRICE O] &
gttt 2, 20213 MEE 1SO 221401 HE0] X2 S8t AlZ2]0|M0]| Cht 7|2 AT T = JHL =L

EATQ| XA AEI| CiEH BZE M S5 TC 22/SC 33/WGO0H|A A|ZHZ|CE ASAME| OpenSCENARIOO]| sietet= E
=01 1SO 34507, ISO 34502 2022'E0]| M|&5l1 OpenODDA| CHS FZEQ!1SO 345038 20233 MIFRICE SRli= 1SO 34504,
ISO 34505 MHE =H(et1 ACE

(K25 AMAH 23 ALIE|29 AlE|0|M EE

B2 7|7 L 23} IREEHS U F=

-1S0 34501 Terms and definitions of test scenarios for automated driving systems

TC 22/ - 1S0 34502 Engineering framework and process of scenario based safety evaluation
SC 33/ - 1S0O 34503 Taxonomy for operational design domain for automated driving systems
WG9 - 1S0 34504 Scenario attributes and categorization

- 1S0O 34505 Evaluation of test scenarios for automated driving systems
TC22 -1S0 19364 Vehicle dynamic simulation and validation - Steady-state circular driving behaviour
SC 33/ - 1S0 19365 Validation of vehicle dynamic simulation - Sine with dwell stability control testing
WGT1 - 1S0 22140 Vehicle dynamic simulation and validation - Lateral transient response test methods

8.1S0 34501(Test scenarios for automated driving systems - Vocabulary)
ISO 34501 EE2 X273 A|AHI0] CHSE Al AlLIE|22] 0{0)| CHEH FolE H1 U] A&
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H U A2 I AILRIRE FE5tE E2, 24| & 22 Hao| HE AL 27
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Time

Scenario

Static entities

Perspective

Actor(s) | Action 1-1: | Action 1-2:
i Decelerate to stop i Start and accelerate
-Actor 1: 3 :

Action 2-1: Action 2-2:
il Cross the street ll Continue walking

Actor 2:

Event 1/trigger 1:Pedestrian | Event 2/trigger 2:Pedestrian
starts crossing the street finishes crossing the street

9.1S0 34502(Scenario based safety evaluation framework)
ISO 34502 &8 x} XoH )\|AE'II )K|34 )\||_|-E'_|g01| 7|Hro} O A .\L47|. | }7(|x|° |_g_g|._—|L %1[|- 0|=1SO 227360”)\1 pslel
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Chall M&0[ 7kt 27| tHE 22! AL SZhat AL 2 2FEHo 2RE 2MS Sall AR /Y ALzl A/
iy |

= 7S5l ettt Ol YA T2 AR FTA & FEH H2YA FMEAS St HZ 2t fAFSITE
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10. IS0 34503(Specification for operational design domain)
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11. IS0 34504(Scenario categorization) - IS0 34505(Scenario evaluation and test case generation)
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1. 1SO 34501: 2022 Road vehicles Road vehicles — Test scenarios for automated driving systems — Vocabulary

2.1SO 34502: 2022 Road vehicles Road vehicles — Test scenarios for automated driving systems — Scenario based safety
evaluation framework

3.1SO 34503: 2023 Road vehicles Road vehicles — Test scenarios for automated driving systems — Specification for
operational design domain

4. ASAM OpenCRG 1.2.0: 2020

5. ASAM OpenDRIVE 1.7.0: 2021

6.ASMA OpenLABEL 1.0.0: 2021

7. ASAM OpenSCENARIO 1.2.0: 2022

8.ASAM OpenSCENARIO 2.0.0: 2022
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1. SHHIAYEH0| [HEH 2AMEHHS S5t 2AAXIRI [HS

2371547 |»4A(0DD, Operational Design Domain)

e AAES THLE o 237St HRIE 7|2Ho 2 Folsin Q1o 0[0] LSt QFYAMel 23S 2l E4-H0! B?{ofA
SE HRIE MYst QI 2 2ET7ts MA YAS BIoLt=X| AIX| Q=) xjEke| MM S& &8oto] F2lEl ODD EH0|
SH=X] 2f0lstHA 282 TIFSIES ot0] TR X233 A|AH, 2H4E0l Q01 52| ZXIZ lol /e A2to] Wist| =™
Z|A R 270l MRl FRE o /U= CHE Ao 2YH 00| ZIRYE|0{0F St

2. A\|AH! 2™ 2M HiS Sot 2I24X|21 [HS

Oll= 22| A28 218 &4 WE(Chain of Event)

ollH| 218 2A(PHA, Preliminary Hazard Analysis) A|AE LHS| QA E A5l 2[8d @Iolnt Pk O[X|= Helol CHal 24
g4 Qof QPN 2 T|HO 2 T2 ALESICE A[AR] MEH HO|EE 286 M32|AE, HO[H 24, X|A| 7[Hte| HREHo
2 S 58 mhHE 2 QICE Ak EAM(FTA, Fault Tree Analysis)2 A|AH! OFH N 20| AL E|= CHEXQI 99X 24 &t
B10| StLtolCt 2M SHOI MDA U @22 JV|F0 2 F11 0|2H O 2 M25et0] IE QMK 7Y L= sFakA
(Topdown) IS At26tT QICE DRSHERASHEM(FMEA, Faulure Mode and Effects Analysis)2 A|AE! OFHA 2M0| AL
= CHEXNQ! FHX 2M g S oLz, M SHI7t SHM2 $FYE|0] Q101 Q1M Q0! 0| 0212 X7t QUCE AIAH o1 Y
Aojl= FTARL Balisto] AHSst= 240] £2 BiHO|Ct

AAH HEHAEZE 9f3 2AdHY

STAMP(System Theoretic Accident Model and Process)= Af112| Qlut ZHH|E EAst= DHIO|CE #HSE RO 7ZX, OFH XA
g TENA ZEOI2HE M 7HES 7[Hte 2 FAE|0] QUL

STPA(System Theoretic Process Analysis)y= STAMP 7|8t S E 24 7| O 2 A|AHEIS| ZF @ AT} O|A Q0] SESIHEIE

o= T — od
Ol = 2ol AlAE ffed 24 Yot AAE HEHAEZ 9l 24 PHS SohM DITITE A"l %SS HQlEt 2F 0]
Y URES HEE 4 0| 2ol chist 2|2 9/ 27101 MYS SRY & UAE EHEE 2 LY Al THE 2ol 2
G 0|Y0| TIE|0{oF BT

- | Tl et 1A et G (o .
ll. S2ILE0 | SLE KIS QULLE 2K MHIA JH
SUZ{RI2) MH|0| FHet Wil 271x] O] Tk K B W2 ARMEON BLIER] S0 BRIXP 2H7H 2t 3t
20| +5 UZXI2 MHIAS RIB5101 Kieists SH0ICh & HH B2 BRH0IM (BRSO 23 PRl HuS 45
TIEHS101 2[K{0] MHIAS Hietstn M2l TR5Hs HRRI2ITHOIA THEr 22 0[255101 AHIAS RSt W0l 7

o| S AABIAT} CHRZISDL) 9I5| oSt SASEE NRfBIICE! 21iKel 7182 Pl PRAUDY cieiEnt 5

[l R

(X2 HA2Y Mu|A 27|y S8 )

7= ci9l Lhe e
corvice level latenc o AIUM BEINE H5:100ms | 50km/h Of5I Rt 112 71 518 He
v AR XZOZ A 1 20ms | [HIoH: 5GAA WG]
26 1| : < 100m
Range m

MHIA H2| : > 10km
Uplink: 8-30 Mbit/s

Information exchanged and

. bit/s . ) 15km/h O[5t2 23st= A 7|E 518 HS
estimated payload Downlink: max. 300 kbit/s [RIot: 5GCroCo project]
Network latency ms 80ms
Service level reliability % Uplink: 99 %
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[ Perform Scenario Analysis to Identify Assumptions ]

Normative Assumptions are represented by parameters in safety models

| Ego Vehicle Driving Next to Other Road Users

I Car Following Scenario
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| Pedestrian Following Scenario

Assumption Maximum assumed longitudinal deceleration e
& Parameter Maximum assumed longitudinal velocity >
Maximum assumed longitudinal acceleration

Maximum assumed heading angle rate change

Maximum assumed lateral deceleration

Maximum assumed lateral acceleration

Maximum assumed response time

Maximum assumed lateral position fluctuation I
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