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Agenda bringing content to the road

A Welcome
A Before we start...
A Motivation / Presentations by Core  -Team Members

A Status of OpenSCENARIO and Technical Report #1

A Status of OpenSCENARIO and Technical Report #2
A Questions and Discussion of OpenSCENARIO Format
A Tools and Examples

A Interaction with PEGASUS

A Oranizational Issues
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Before we start....
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Declaration

The parties recognize that they are (actual or potential) competitors. For this very reason they will
avoid discussing commercially sensitive information to prevent improper communications or even the
appearance of impropriety, as each party understands the implications of competition laws.
Accordingly, the parties have agreed to follow these guidelines during their discussion or negotiation
of the Agenda ltems.

Discussions between the parties will be limited to topics necessary o discuss or negotiate the
Agenda Items. The parties will not discuss information that relates to their competitive activities, such
as information related to the marketing or pricing of goods or the procurement of inputs.

For example, with respect to pricing and marketing, the parties WILL NOT DISCUSS:
*  Either party's marketing strategies.
»  Either party's pricing policies; pricing plans and strategies; price differentials; mark-ups;
discounts or rebates; payment, credit or other trading terms and conditions, etc.
*  Either party's views as to future price trends.
*  Either party's views as to future sales projections.
*  Either party's product plans and market shares

With respect to inputs and capacity, the parties WILL NOT DISCUSS:

*  Either party's current or anticipated future costs of production and operations.

* Either party's views as to market-wide production or capacity trends.

*  Either party's capacity plans as a general matter or with respect to a specific facility.

* Either party's production strategy, plans to expand or reduce output; current or expected
levels of orders; plant designs, etc.

*  Technical plans for development; research projects; planned innovations; trade secrets; or
other proprietary technology and data, etc.

The Parties will ensure that an appropriate person will take meeting minutes and distribute them
afterwards. Senior representatives of the parties attending the meeting will ensure that these
guidelines (and the competition law compliance policies of the relevant party) will be adhered to and
will stop any discussion of the above topics (other than the Agenda Iltems). All attendees recognize
the importance in adhering to this procedure and to the Agenda ltems.

Each person in attendance, and counsel for each party (whether or not in attendance) must receive
a copy of the subseguent minutes. Email transmission of the minutes is acceptable. Retain
permanently for your records.

OpenSCENARIO

bringing content to the road

»
»
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Motivation

(what we are aiming for)
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Core Team
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OpenSCENARIO 6 Road Map

OpenSCENARIO

bringing content to the road

Definition Phase, Stage 2
. Results |
i i Review
! Support/ S Format :
: Website Test Tools ValidationTools Specification :
| 4 4 t |
| Core Team
| —
Member A i
Requirements I
. Partners and Users
_ Assoc. Partners (Daimler, Opel, Porsche) i
Comwsu o) e
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as of June 28, 2016 (co -members of PEGASUSare highlighted
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- company only not necessarily persons)

To o To To Bo Po To Do Bo Po Do Do T Do To To To Do To Io e

Adam Opel AG , Russelsheim, Germany

ASCS e.V., Stuttgart, Germany

AUDI Electronics Venture GmbH , Gaimersheim, Germany
AVL List GmbH, Graz, Austria

BMW Group , Munich , Germany

Daimler AG, Sindelfingen , Germany

DLR e.V, Braunschweig , Germany

dSPACEGmbH , Paderborn , Germany

fka SV, San Jose, CA, USA
HLRS Stuttgart, Germany

IAV GmbH , Gifhorn, Germany
ika - RWTH Aachen, Aachen, Germany

Porsche AG, Weissach, Germany

Rheinmetall Defence Electronics GmbH , Bremen, Germany
Robert Bosch GmbH , Abstatt , Germany

University of Leeds, Leeds, United Kingdom

Valeo Schalter und Sensoren GmbH |, Bietigheim -Bissingen, Germany
VIRES Simulationstechnologie GmbH , Bad Aibling, Germany
Volkswagen AG , Wolfsburg, Germany

Volvo Car Corporation , Gothenburg, Sweden

VTI, Link6ping , Sweden
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Jochen Schaffnit

Alexander Frederic Walser/ Ping Wang
Andreas Kern

Christian Schyr/ Thomas Weck
Mohammad Bahram

Andreas Kaden

Andreas Richter / Julian Schindler
Hagen Haupt

Alexander Tenbrock

Uwe Waossner

Kathrin Symkenberg

Christian Roesener / Robert Krajewski
Ingo Krems

Jens Becker

Stefan Kiperkoch / Thomas Grosser
Richard Romano

Oliver Cuzic

Andreas Biehn / Marius Dupuis

Jens Krause / Sebastian Grysczyk
Emil Knabe / Fredrik Persson

Jonas Andersson Hultgren
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Motivation / Presentation of
Core Team
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IPES

e \// )

Our Motivation

Planned Support
Schedule

Simulationstechnologie GmbH

Getting things done!

native support in VIRES Virtual Test Drive (scenarios and replay files)

A replay files already supported (based on draft D)
A native support by end of 2016

v
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Status of OpenSCENARIO
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O pe nSC E NAR I O 6 Status L)H’rgggrlomem to the road

http://www.openscenario.org

Open

March 20th, 2016
Core Team announced!

Static Content Dynamic Content

Welcome to the World of OpenSCENARIOQO!

OpenSCENARIO is an open file format for the description of dynamic contents in driving simulation applications.
The project is in its very early stage and will be made available to the public in the very near future. If you want to

be informed about the initiative's progress and major events, please register for the newsletter.

Thiis website i maintsined by VIRES Simulstionstechnologis GmbH, Ge:

March 2016

Coal links Contact
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OpenSCENARIO & Status b

»
»
1] TAN n . H H
public" and "core te http://tracking.vires.com
Home My page Projects Administration Help
OpenScenario SESICE
LI NTATE  Activity Roadmap Issues Newissue Gantt Calendar News Documents Wiki  Files Settings
Overview @ New subproject &) Close
Logical description of simulation environment and participant @ Members
behavior/interaction.
Manager: Marius Dupuis, Wunibald Karl
* Homepage: www.openscenario.org
* Subprojects: OpenSCENARIO - core team Developer: Andreas Biehn, Marius Dupuis
R ol Reporter: Alexander Frederic Walser, Alexander Tenbrock, Andreas
+ Issue tracking Biehn, Andreas Kaden, Andreas Kern, Andreas Richter, Axel
7T closed Total Ellumenst.ock, Qhristian Pa.lla.w, Chr.istian Rfjsener, Ch.risti.an Schyr,
Claus-Heiko Winkler, Dominik Petrich, Emil Knabe, Eric Nicolay,
Bug 0 0 0 Fabian Rémhild, Fabian Schuldt, Fredrik Persson, Hagen Haupt,
Feature 7 g 15 Hans Grezlikowski, Ingo Krems, Jan Dobberstein, Jens Krause,
Improvement g 0 g Jochen Schaffnit, Johannes Lauer, Jonas Andersson Hultgren,
Support 3 o 3 Jonathan Cate, Julian Schindler, Jupp Tscheak, Jutta Sauer, Kareem
Abdelgawad, Karl Michael Hahn, Kathrin Symkenberg, Marius
View all issues | Calendar | Gantt Dupuis, Markus Schwienbacher, Matthias Kiihr, Michael Kochem,
Mohammad Bahram, Moritz Hann, Nathan Gyger, Pierre SERAJ, Ping
Wang, Robert Krajewski, Sebastian Grysczyk, Stefan Kueperkoch,
Stefan Sinner Steffen Metzner Tharsten Rennekamn Till Menzal
Newsletter newsletter@openscenario.org
Available Data mind map of draft C
mind map and schema of draft D (discussed in PEGASUS and core team)
»
»
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OpenSCENARIO isa key element in PEGASUSproject
-> we really have to deliver!

PEGAS US

PEGASUS

Projekt zur Etablierung von generell akzeptierten Gitekriterien,
Werkzeugen und Methoden sowie Szenarien und Situationen
zur Freigabe hochautomatisierter Fahrfunktionen

PEGASUS wildefine various initial use cases.
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Technical Report
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After a couple of weeks: we took a closer look (again) at the format definition
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After a couple of weeks: we took a closer look (again) at the format definition

What we found

It looked confusing
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OpenSCENARIO & Status open Y

What we did

After a couple of weeks: we took a closer look (again) at the format definition

What we found

It looked confusing

What we did then

We started (almost) from scratch and simplified things
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OpenSCENARIO & Status open Y

What we did

After a couple of weeks: we took a closer look (again) at the format definition

What we found

It looked confusing

What we did then

We started (almost) from scratch and simplified things

What we have today (i.e. since yesterday)

A new, revised draft E
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OpenSCENARIO & Status open Y

What we did

After a couple of weeks: we took a closer look (again) at the format definition

What we found

It looked confusing

What we did then

We started (almost) from scratch and simplified things

What we have today (i.e. since yesterday)

A new, revised draft E

What we'll do now

Explain it all to you and ask for your input .....
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Getting into the Detalls....
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OpenSCENARIO o6 Specification

OpenSCENARIO

bringing content to the road

Storyboard

singleton
(the big picture)

multiple instances
(grouping by (optional) owner)

reflects: "maneuver by actor" vs.
"actor by maneuver" duality

assigns actors to
maneuvers WHO?

=+ storyboard

@name

owner  @name

@name
—_—

[ D @prioriy

|
”f @ numberCfExecutions

Ve
| —————

actors ||'
I

i
([
I\ catalogReference .

| @name

| .
\_ conditions

stat  conditionGroup
' i L
| conditions | end  condtionGroup
\_cancel _condiionGroup _

conditional group of
actions WHEN? / WHY?

! entity ~ @name
[ entity  @nsme

triggeringEnti
| byCondition 995 MEEMY.
7 4

»
»

singleton within sequence,
collection of actions
WHAT?

conditionGroup  condition

June 29th, 2016
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OpenSCENARIO 6 Specification

initialize at tbd. position

after 2s: apply throttle with 40%, keep steering wheel straight
after 10s: release throttle, apply tbd. torque to steering wheel
after another 2s: end of scenario

To o T I

storyboard
story: owner = Ego
act 1: condition = simTime > 2s

sequence 1.1: actor = $Sowner
maneuver 1.1.1: name = start driving

event 1.1.1.1: condition = upon start of act
action 1.1.1.1.1: apply throttle at 0.4
sequence 1.2: actor = $owner
maneuver 1.2.1: name = apply steering torque
event 1.2.1.1: condition = 10s after start of act

action 1.2.1.1.1: set throttle to 0.0
action 1.2.1.1.2: apply 2.0Nm torque to steering wheel

Note: see also "questions" section.
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Example 2:two lane changes infront of Ego vehicle , 3-lane motorway

A Upon the Ego vehicle approaching the vehicle in front, the following things shall happen:
A player 1in the front lane shall merge to the left
A with 1s delay player 2 in the front right lane shall merge to the left

storyboard
story: owner = Ego
act 1: condition = TTC to player 1 in front right lane < 3s
sequence 1.1: actor = player 1
maneuver 1.1.1: name = complex lane change
event 1.1.1.1: condition = upon start of act

action 1.1.1.1.1: slow down by 5kph

action 1.1.1.1.2: perform lane change to left within 4s
sequence 1.2: actor = player 2

maneuver 1.2.1: name = complex lane change
event 1.2.1.1: condition = 1s after start of act

action 1.2.1.1.1: increase speed by 5kph
action 1.2.1.1.2: perform lane change to left within 5s
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OpenSCENARIO 6 Specification

Example 2 8 alternative :

Open

bringing content to tf

two lane changes infront of Ego vehicle , 3-lane motorway

A Upon the Ego vehicle approaching the vehicle in front, the following things shall happen:

A player 1in the frontlane shall decelarate and
A with 1s delay player 2 in the front right lane shall merge to the left

storyboard
story: owner = Ego

act 1: condition = TTC to player 1 in front right lane < 3s
sequence 1.1: actor = player 1

maneuver 1.1.1: name = complex lane change
event 1.1.1.1: condition = upon start of act
action 1.1.1.1.1: slow down by 5kph
action 1.1.1.1.2: perform lane change to left within 4s
sequence 1.2: actor = player 2

maneuver 1.2.1: name = complex lane change
event 1.2.1.1: condition = 1s after start of act

action 1.2.1.1.1: increase speed by 5kph
action 1.2.1.1.2: perform lane change to left within 5s

June 29th, 2016

merge to the left

A
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\

event 1.1.1.1: condition = upon start of act
action 1.1.1.1.1: slow down by 5kph
event 1.1.1.2: condition = upon start of act

action 1.1.1.2.1: perform lane change to left within 4s

(c) 2016 VIRES GmbH, protection notice DIN ISO 16016
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Example 3:two lane changes infront of Ego vehicle , 3-lane motorway + emergency brake

A Upon the Ego vehicle approaching the vehicle in front, the following things shall happen:
player 1 in the front lane shall decelarate and merge  to the left
A with 1s delay player 2 in the front right lane shall merge to the left
A with 2s delay Ego vehicle accelerates
A Ego vehicle applies emergency brake

storyboard
story: owner = Ego
act 1: condition = TTC to player 1 < 3s
sequence 1.1: actor = player 1
maneuver 1.1.1: name = complex lane change
event 1.1.1.1: condition = upon start of act

action 1.1.1.1.1: slow down by 5kph
action 1.1.1.1.2: perform lane change to left within 4s

sequence 1.2: actor = player 2
maneuver 1.2.1: name = complex lane change
event 1.2.1.1: condition = 1s after start of act

action 1.2.1.1.1: increase speed by 5kph
action 1.2.1.1.2: perform lane change to left within 5s

sequence 1.3: actor = $owner
maneuver 1.3.1: name = accelerate
event 1.3.1.1: condition = 1s after end of maneuver 1.2.1

action 1.3.1.1.1: accelerate by 2m/s? 10 Vget = Veyrrent + 5 M/S
act 2: condition = TTC to player in front < 1.5s

sequence 2.1: actor = $owner
maneuver 2.1.1: name = emergency brake
event 2.1.1.1: condition = upon start of act
action 2.1.1.1.1: apply full brake (or: apply deceleration command for 9m/s?)

Slide 26

June 29th, 2016 (c) 2016 VIRES GmbH, protection notice DIN ISO 16016



OpenSCENARIO & Specification Open

bringing content to the road

Example 4 : & Iclzange right/left"

A see figure

storyboard
story: owner = void
act 1: condition = start of simulation
sequence 1.1: actor = player 2

!
maneuver 1.1.1: name = keep distance to Ego X
event 1.1.1.1: condition = upon start of act \
action 1.1.1.1.1: keep 3s distance to Ego vehicle \
act 2: condition = TTC to Ego < 1.5s \\
sequence 2.1: actor = player 1 \\\
maneuver 2.1.1: name = acquire speed N
event 2.1.1.1: condition = upon start of act ‘\|
action 2.1.1.1.1: acquire Vyage= Vggo + SM/s with 3m/s? !
act 3: condition = longitudinal distance to Ego > 2m !
sequence 3.1: actor = player 1 )
maneuver 3.1.1: name = lane change right S
event 3.1.1.1: condition = upon start of act ,//
action 3.1.1.1.1: perform lane change by 1 lane to right within 2s o
event 3.1.1.2: condition = 0s after termination of event 3.1.1.1 '

1
action 3.1.1.2.1: perform lane change by 1 lane to left within 2s

event 3.1.1.3: condition = 2s after termination of event 3.1.1.2
action 2.1.1.3.1: continue in autonomous mode
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Example 5 : Ovartaking "

A see figure

storyboard
story: owner = player 1

act 1: condition = start of simulation
sequence 1.1: actor = $owner
maneuver 1.1.1: name = accelerate, stay in Ego lane
event 1.1.1.1: condition = upon start of act /
action 1.1.1.1.1: acquire Vyage= Vggo + 5.6m/s with 4m/s?
action 1.1.1.1.2: keep lane
event 1.1.1.2: condition = after termination of action 1.1.1.1.1
action 1.1.1.2.1: keep speed

act 2: condition = TTC to Ego < 0.742s
sequence 2.1: actor = $Sowner
maneuver 2.1.1: name = perform two lane changes
event 2.1.1.1: condition = upon start of act
action 2.1.1.1.1: perform lane change to the left within 2s
event 2.1.1.2: condition = longitudinal distance to Ego > 2m
action 2.1.1.2.1: perform lane change to the right within 1.89s

J— -

-
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Example 6 : a T r a farfdiCorriddrd’ m f

A see figure

storyboard
story: owner = void

act 1: condition = pass road pos S (entity = selection A, any)
sequence 1.1: actor = by condition T triggering entity
maneuver 1.1.1: name = full stop

event 1.1.1.1: condition = upon start of act
action 1.1.1.1.1: acquire Vyage= 0.0 with 3m/s?

action 1.1.1.1.2: keep lane

act 2: condition = upon start of simulation

sequence 2.1: actor = player P
maneuver 2.1.1: name = follow Ego
event 2.1.1.1: condition = upon start of act
action 2.1.1.1.1: keep 1.5s distance to Ego

action 2.1.1.1.2: keep lane

act 3: condition = Ego speed < 30m/s
sequence 3.1: actor = player P
maneuver 3.1.1: name = use corridor
event 3.1.1.1: condition = upon start of act
action 3.1.1.1.1: intercept path P1

action 3.1.1.1.2: keep lane
action 3.1.1.1.3: keep speed
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