ASAM OpenSCENARIO v2.0.0
Public Release Candidate (PRC) kickoff webinar

Ben Engel 17t January
ASAM e.V. 14:00 - 17:00 CET
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Agenda

Part 1: Intro and Overview

14:00 Status of ASAM OpenSCENARIO V2.0.0 and the Public Release Candidate (PRC)
14:15 Overview of the standard

15:15 Submitting feedback on the standard

15:45 Coffee Break (10 mins.)

Part 2: Getting started with the Standard

15:55 Implementation Q&A “Ask us anything”/ “Beat the expert”
16:25 Introduction to writing scenarios
16:55 Closing words
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The working mode so far and looking ahead...
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Approach so far...

Case Study

Scenario Specification
Create & describe
scenarios using OSC2

Convert/parse into
internal or tool-specific
format

Use OSC2 directly

Execute/Simulate

Feedback to OSC2 Dev.

Project

o ASAM




Approach so far...

Case-study-driven early evaluation of language features regarding understandability, implementability and executability

(2) Scenario Execution and Simulation

(0) Case informal (1) OSC2.0 Scenario oscz Conversion / S : Simulati
. . . cenario
Studies Description Specification File ) — el — cenario > imuiation
Translation Engine Environment

Member Contribution ‘ Shown results

BTC-ES/ Show how abstract scenarios can be simulated Scenario Conversion &

[ID | Case Study |[Name  |Sketh | Specified Variants (Author) | dSPACE  with SUT using a dynamic scenario engine Simulation reacting to SUT
01 ALKS Swerving Side a) OSC1.X (Migration Group) ) ) L.
Vehicle b) Abstract (IF Spec. Group) Ansys Verify that OSC2 scenarios can be executed Process of concretizing
02 ALKS Cut Out Fuly ‘ = = a) OSC 1.X (Migration Group) within in-house simulator engine 0SC2.0to OSC1.X
locking - ]
| Bosch Demonstrate simulator agnostic parser and Concept of YASE-Parser
ol ot A scenario engine on concrete OSC2.0 scenarios
Adjacent Lane c) Concrete (APTIV)
04 EuroNGAP ELK Overtaking a) (racetronk) Foretellix =~ Demonstrate/ validate generation of concrete Scenario Simulation in two
) Sl A () scenarios from abstract/logical scenarios different simulators
05 ALKS Folow Leag - = a) (Ansys) Akka Execute scenarios on a test track Test preparation, test stimuli
Emergency OEp-2-2——  C(HD vs expexted behaviour
S [ Y —
0 T Rl == = =—— 51World Execution of OSC2 scenarios to prove OSC1.1 Feedback to Parsing of
_Brake [ ﬂﬁ* TE M compatibility 0SC2.0 scenarios
Ridecell Verify execution of OSC2 scenarios using Scenario Extraction &
complex actor behavior models Generation/Variation

* Feedback Tracking

Feedback «  Q&A Meetings with Feedback i
> Development Project ﬁ ASAM




Implementers Forum Feedback Tracking Board

Keep track of feedback, discuss with Development project, derive follow-up actions for major issues (either for OSC2.0 or 2.X)

/ - ' I\Q«ctive follow-up tasks in Issues fixed by Won't be fixed in OSC2.0
Q: How to specify that a vehicle should do development project development project (feature backlog for >2.0)

emergency brake with a deceleration of -5kphps R e Daj+@]| > D3+ @] | > Do+ |0
. ~
(that ShOUId be reaChed aS faSt aS pOSSIble)? sk: Write spec of coordinate systems DM Task: Clarify how distances are measured Task for O5C 2.1+: How and where should the
m IF-InducedDevTask IF-InducedDevTask expected SUT behavior be specified?
* 2328 @ GeneralFeedback J ImplementersForum
A: Currently not easily possible. . P
I H 1y sk: Allow ODR coordinates DM Task: Allow ODR coordinates
Could be achieved by extending the shape modifier o oot coorinate o7 coordnate o
0 1 E ” ask for 1+ Extend the shape modifier
to also support sth like “reach as fast as possible 0 ® -
------ z v DM Task: Clarify how distances are measured DM Task: Write spec of coordinate systems #2 @
IF-InducedDevTask IF-InducedDevTask
ImplementersForum * #330 *
LY Task for OSC 2.1+: How to refer to feature sets?
Feedback to scenario wi >2.0 BRZFINEC |mplementersForum

"SlowerLargeVehiclelnAdj

DM Task: Extend the shape modifier #472

PLIGEIAGLED  IF-InducedDevTask

#3271 2 DM Task for OSC 2.1+: Allow explicit modeling of
sinusoid curves?

PLIGETINGLED  IF-InducedDevTask

AbstractRoadNetwork
Translation of the "StoryBoard.Init’ section of 1.X
scenarios to 2.0

ImplementersForum

#242

GeneralFeedback J ImplementersForum

. . ImplementersForum
Feedback to scenario with ID 05 )
“FollowLeadVehicleEmergencyBrake" On the readability of 0SC2 scenarios #393 e
ImplementersForum GeneralFeedback J ImplementersForum

e #301 @ DM Task for OSC 2.1+: Tolerances for following

trajectory/path
Showing all issues PLIGETINGLED  IF-InducedDevTask .
AP
v

https://code.asam.net/simulation/standard/openscenario-2.0/-/boards/66
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https://code.asam.net/simulation/standard/openscenario-2.0/-/boards/66
https://code.asam.net/simulation/standard/openscenario-2.0/-/boards/66

Implementers Forum Summary and conclusions — till today.

* The Implementers Forum delivered key feedback that had major impact on developing the OSC2.0 standard e.g.
 Identify gaps and missing parts in language features / domain model entities
« Point out ambiguities, semantic unclarities and missing understandability or unintuitive usage
« For major issues: Derived follow-up tasks to address the identified issues (see Feedback Tracking Board)

« Some obstacles due to the transient status of the evolving project
« Grammar/syntax not complete and still evolving
« Documentation not complete and fully fleshed out
* Only possible because of very tight, interactive and constructive communication with Development Project e.g.
via Q&A meetings

« With a stable release candidate many of these difficulties are removed
« Parsers can be developed based on a feature-complete stable grammar that is not expected to have significant
changes (except for bug-fixing etc...)
« Afull documentation is available describing all the language features and domain model entities
» People that were hesitant and waiting for a stable version can now put their efforts into this Forum
* Due to ‘freeze’ of development also Development project members can put their focus on Implementers Forum

7 & ASAM



Growing support for ASAM OpenSCENARIO V2.0.0...

& ASAM



What resources are available so far?

* The standard documentation —
» The full version of the EBNF (soon to be available on the PRC website, contact me to obtain it earlier!)

» A growing repository of scenario examples (disclaimer: not all are 100% correct syntax yet!)
Join the implementers forum to access them before they are released publicly!

« Webinars (ASAM + non-ASAM) — reach out if you are planning any related events! — keep an eye on LinkedIn and
the ASAM website!

» Growing list of tools and scripts...
Goal: A public list of tools that support ASAM OpenSCENARIO V2.0.0 in some way!
Developing tooling or scenarios that you want us to list? Get in touch with me!
Both proprietary and open source solutions welcome!
« Some examples presented in the Implementers Forum so far...:
« 51World (see the presentation at our )
« BTC — Use of RTC for the simulation of abstract scenarios with SUT using a dynamic scenario engine

o ASAM


https://asam-ev.github.io/public_release_candidate/asam-openscenario/2.0.0/
mailto:benjamin.engel@asam.net?subject=%5BASAM%20OpenSCENARIO%5D%20Request%20to%20add%20supported%20tooling
https://www.asam.net/conferences-events/detail/asam-regional-meeting-china-2021/#backToFilters

ASAM OpenSCENARIO V2.0.0 Implementers Forum
Activities

& ASAM



Parse OSC2 example and run in SUMO and/or Carla simulator d foreteliix

4

ALKS swerving_side vehicle that was implemented by Scenario Specification Subgroup

o ASAM



Convert into Internal or Tool-Specific Format

RIDECELL

ASAM OpenSCENARIO V2.0.0 to Ridecell Scenario Language (RSL) conversion and feedback

Simulator-agnostic
Relative positions
Parameter variations
Actor behaviors

scenario:
environment:
time: <morning|afternoon|night>
weather: <sun|cloud|fog|rain>
road_network: <nodes, edges>
actors:
- name: ego
type: vehicle
start: <parent, s, 1, heading>
destination: <parent, s, 1>
- name: adversary
type: vehicle
start: <parent, s, 1, heading>
behaviors:
- lane_follow:
speed: Gaussian(2e, 5) # m/s
- lane_change:
target: <parent, s, 1>

o ASAM



Implementers forum activities ASAM OpenSCENARIO
V2.0.0 Compiler Implementation

& ASAM



Classical Compilers — Three stages

The modular approach brings flexibility:

C++
Front end

Rust
Front end

LLVM
Middle end

Fortran
Front end

OpenSCENARIOZ2 requires a full compiler

BOSCH

LLVM PowerPC
Back end

LLVM X86
Back end

LLVM ARM
Back end

14
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. . . _ _ BOSCH
YASE - Yet Agnostic Scenario Engine / Yet Another Scenario Engine

Agnostic Behavior Tree

Three phases for a scenario compiler

ScenarioEngine Simulator = tode: iDancScenario]
l : ction : ure] »d kFailure

OpenSCENARO1.X YASE Esmini

Front end Back end
OpenSCENARIO2.0 YASE YASE OpenPASS

Front end Middle end Back end

Intern Tool YASE Intern Tool " M_de'B;SE g [ >~ YAS: OEenZASS :

Front end Back end ladie en e, ackend . E

Agnostic Behavior Tree for scenario execution

Open Source:

15 & ASAM


https://gitlab.eclipse.org/mbauerm6f/simopenpass/-/tree/master/common

ASAM OpenSCENARIO V2.0.0 Scenario Compiler @‘WRLD

Compiler Frontend - Antir4 Compiler Backend - Scenario Engine

Standard DSL Syntax Semantic

Library Script Tree Model

Standard Library Grammar - EBNF Lexical & Syntax Parser ~ Semantic Parser Domain Model

Scenario: scenariohlember N OpenSCENARIO2 Y
‘ \—-—.\_,
—
fieldDeclaration stack
type distance SI(m: 1) : preludeStatement*® oscStatement® EOF
type speed SI(m: 1, s: -1) fieldName typelame fieldAdditional )
‘ ’/Y\\ l@ I l@ | ®Acnon| (@ rrafic | (@) vriiy,
actor car ego: Vehicle: A1_cutout! LaneChangeActionDynamics_sinusoidal with [ parameterTwoTypes ) £ it |
driving style:DrivingStyle m
parameterTwoType , parameterTwoType >
actor car: Vehicle: ‘ ‘ ‘
driving style:DrivingStyle parameter parameter Inital End sop
- o startElementLifecycle un complee loverridden or
def normal (mean: real, sd: real):1 parameterflame typelName parameterhame typeName 4 stop trigger]
external.python ("numpy.random. ‘ N fucni&ret)
fieldName -4 fieldName 2 argc1 (&retz) Cveridden or op Tiage
~ .
target_lane shape_value d arge2 State Machlne stopElementLifecycle
localvari Final

& ASAM



Grammar Check Tool with EBNF of ASAM OpenSCENARlﬂ‘ﬁ?&.‘G

2 Parse pe
Implementaton. °F f ,
® U Se Antl r4 g ra m ma r to im plem ent E B N F Of S peCification ﬁa%.«h ﬁeldDec|larati0n ﬁeldDec@BREAb lieldDecIIaration ﬂeldDec@EREAm ﬂeIdDecllaration
U Sefu I typlle ‘t ) s_Ego tyme go_position ) S_i hjpaleth _position ) S_. typaleth
»  Useful for OpenSCENARIO 2.0 programmers

«  Useful for Simulation Implementers

Basic Check - early

Advanced Check - later

Lexical & Syntax check Semantic check

Plan to implement Antlr4 version of EBNF and Open Source (Not ASAM Official)

& ASAM




Demo — Double Lane Changer Grammar Check and Run @) worto

] P HREEO EEO BAV) #3G) BER BRI BBH) DoubleLanechanger-WrongCase.sdl - WebPages - Visual Studio Code

Cybertron > Modules > TrafficProvider > ScenarioEngine > Resources > sdl > = DoubleLanechanger-WrongCas
import StanardlLibrary/Entity.sdl
import StanardLibrary/Unit.sdl
import 1.8/Actions.sdl

scenarioc doublelanechanger:
## Vehicle declaration from OSC 'Entity' declaration
Ego: car_ego
Al: car

.. 515im-One OpenSCENARIO2.0% % 88 32 15185 %
peirion: o menice e IR E, RINERBEZIIEEEIR, REAPME

A2_position: odr_explicit_point

## Path declarations

s_Ego: path Ego_position)
s_Al : path Al_position)
s_A2 : path A2_position)

do serial:
init_: parallel:
Ego_init: Ego.drive() with: path(s_Ego); speed(13@.8[k/h])
Al_init: Al.drive() with: path(s_A1l); speed(17@.@kph)
A2_init: A2.drive() with: path(s_A2); speed(138.8kmh)

action: serial:
wait(top.time>10.53s)
test: serial:
actionl: serial:
laneChangeAction:LaneChangeAction
laneChangeAction.LaneChangeActionDynamics.dynamicsDimension=time
laneChangeAction.LaneChangeActionDynamics.dynamicsShape=sinusoidal

fPv2or O ®oAo ' - ' 718, 517 HEHKE:4 UTF8 CRIF vk & 8
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Implementers forum activities -
More feedback to development project
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More Implementation And Feedback

\NSyS 0SC2.0 logic scenario AKMA

Controller switching and

junction scenario...

Test Automation

nnnnnnnnnnn

sssssssssss

nnnnnnnn

Observer

©
o
Controller

Controller

Scenario Execution

Proving Ground Control

BTC

embedded  A| KS Cutout

systems
Parallel Mix start_to_start 0s
Ego_init Ego.drive Activate ALKS
e Jed 10.000s
target_block_|
nit_pos serial (CutOutStory)
leadvehicle_init Lead\ehicle.drive() CutOutAction | Lead\ehicle.drive()
SpeedDiffToEgo KeepSpeed LaneChange Drive()
DistToEgo
0 DistToBlocking time

Target<X
duration >

<

A lot of other feedbacks, discussions and interesting presentations...

o ASAM



ALKS Swerving Lane - Scenario Specification

.
-

-
| ego | SIS
- G b -
“h-ﬂ‘ .‘h'll-" ‘.‘-‘—-

do parallel(duration: test_duration):

# 4.1.1. The test shall demonstrate that the ALKS does not leave its lane and maintains a stable position inside its ego lane

# different curvatures within its system boundaries.

Ego-drlve() Nlth: - ———————————————_ee———

# lane(left of: adjacent vehicle)

# lane(side _of: adjacent_vehicle, side: left)
lane(side_of: adjacent_vehicle, side: map.inner_side())
along(rl)

speed([@..60] kph)

# (d) With another vehicle driving close
do parallel()
adjacent vehicle.FollowlLane(9.375m)

# (c) With a lead vehicle swerving in the lane
lead vehicle.drive() with:
lane(same_as: ego)

adjacent_vehicle.drive() with:
position([-1,1]m, ahead of: ego)

position([min_dist..max dist]m, ahead of: ego)

shape(sinusoid, max_amplitude=[min..max], period = [min..max]], max_deviation=...) # pseudo syntax with intended behavior

& ASAM



ALKS Swerving Lane - Translation into internal scenario format

« Phase1

* Phase?

« Phase3

* Phase4

« Phaseb

* Phaseb

disiToleranceEgoAdi

duration of each phase within
[minSwervePeriod, maxSwervePeriod]

.-.m@.&Sn@ngi.[f.Eg.ql.-:e_aﬂ.----m---;,

min/maxLongDistEqolLead

.
o

.ﬂ?} swerveOffsetLeftinM

+/- swerveTolerance

o ASAM



ALKS Swerving Lane - Pre-Simulation (Solver, no SUT)

i RTC | Simuiaion RS EAS

Last observation: Phase 1 of 6, ID 34, name: Phase 1: Keep Speed swerve left (@0,0000)

SAT-Solver precalculates
trajectories for each actor

Scenario

successfully

such that scenario is covered solved

H - = =
- s !]JJECH rackingld = 1 i Dbjetﬂraclangld =4 = -

1=<LOMND.Om, 9=<LON:32 45952 m,

LAT=12.5m, LAT:-125m,

LON_SPEED: 14 4444444 A4 A4l m 5, LON_SPEED:1 4444444444444 446 myfs,

LAT_SPEED:00 myfs, LAT_SPEED:0.0mys,

LON_ACCELD.0m/s® LON_ACCEL:D.0m/s%

LAT_ACCELD.Om/s™> LAT_ACCEL.0m/s™>

o ASAM



PMSF py-osc2 Framework

Python-based Framework for OpenSCENARIO 2.x Files

PMSF py-osc2 is a Python package for working with ASAM OpenSCENARIO 2 scenario files.

b Futu re en ha ncements Note that this package is currently provided as a community service. It is based on the current public review draft of

the language, which is non-final, and might include updates based on current developments. It is offered without any

» Currently provides: PMSF py-osc2 Framework
° ANTLR4'based pa rser Build and Publish to PyPI{passing
« CLI tool for syntax checking What is it?
° More Soph iSticated Syntax CheCki ng support and should be considered draft alpha quality.

« Semantic checks (incl. Imports)

® - Nor is the rendering of the grammar in ANTLR4 intended for purposes other than the goals of this package.

If you are interested in OpenSCENARIO 2 development, please feel free to contact us directly.

« Status: Main features
° In itial al pha releases’ based On P RC * ANTLR4-based parser and lexer for parsing ASAM OpenSCENARIO 2.x files.

» Simple syntax checking driver osc2parser for parsing and checking ASAM OpenSCENARIO 2.x files.

»  Will be updated as PRC is finalized

Where to get it

» Available on PyPI, GitHub (MPL 2.0):
» https://pypi.org/project/py-osc2/

# or PyPI

» https://github.com/PMSFIT/py-osc2 pip install py-osc2

Languages

pypi w0.0.4 § status alpha | license | Mozilla Public License 2.0 (MPL 2.0) § downloads 681

Specifically both the public review draft standard, this rendering of the grammar in ANTLR4, and any intermediate
fixes might contain errors.

The source code is currently hosted on GitHub at: https://github.com/PMSFIT/py-osc2

Binary installers for the latest released version are available at the Python Package Index (PyPI).

® Python 97.8% ANTLR 2.2%

o ASAM


https://pypi.org/project/py-osc2/
https://github.com/PMSFIT/py-osc2

What will change looking forward...

« This forum will be the focus of the project, with WG leads coordinating
It will be the main feedback channel on the PRC

« While we do not expect full industrial strength implementation to be done in 3 months, implementation work that will
start will enable “onion peeling” of content

* Implementation work has already started during I.F. Work
» We are aware of other companies who started implementing already

» OSC 2 does not reinvent the wheel, some concepts have been implemented elsewhere, proven and can be used to
accelerate the testing ( see concept document)

o ASAM



What will change looking forward...

* Three parallel tracks:

1. Language Implementation
What: Discussion and deep dives into the language and implementing it. Initially input based on current ToDos

in the Language groups

2. Applying the Domain Model
What: Discussion and resolution of feedback surrounding the domain model (actions, actors, road network, etc.)

3. Scenario Specification
What: Initially, collectively increase knowledge of using the standard to write scenarios. As we progress 2> Q&A

session with experts to resolve roadblocks in scenario specification

As we need to reevaluate interest in this forum, please re-register your interest to actively participate

via an email to

& ASAM


mailto:osc2if-signup@asam.net?subject=Registration%20for%20ASAM%20OpenSCENARIO%20V2.0.0-PRC%20Implementers%20Forum

Ben Engel

Global Technology Manager
ASAM e.V.

& ASAM
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