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Catalog of scenarios for the simulation
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Scenario edition :
* High level description :
¥ Textual contents - pictures
* Parametric description :
¥ Values, ranges
Triggering criteria :

*  Expected behaviour,
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How to define a scenario ?

Logical scenario “Follow™ Concrete scenario “Follow”
Base road netwaork: Base road network: Concrete scenario
Functional seenario “Follow” Fﬁ
Right lane: width N Right lane: width - 3m -
Base road network: 2.5m 3.75m 2.5m 375m
_Road J [ haslayour | ["two-lane motorway ] Leftlanes width 1 R leftloneiwidth | 1 3m :
2.5m 3.75m 25m 3.75m
[ Road || hasgeometry || curve | ﬁ W
Curve: radius - N Curve: radius 500 m .
Moveable objects: |”] 300 m 900 m ﬂ|:| 300 m 900 m
[ car J[ haspositionon || right lane ] Moveable objects: Movesble objects:
P,
— Truck: long. position 1 N Truck: long. position I} 80 m N
| Truck | [ has positionon | | right lane ] Om 100 m om 100 m
32
[(car ][ follows 10 truck | Car: long. position 1 . Car: long. position PT 60m .
10 m 110 m 10m 110 m
Truck: long. position = Car: long. position Truck: long. position > Car: long. position

T. Menzel, G. Bagschik, and M. Maurer. Scenarios for development, test and validation
of antomated vehicles. CoRlR. abs/1801.08598, 2018, URL http://arxiv.org/abs/
1801.08598.



HMI - welcome page

Scenario Manager

home / scenarios / accidentology

Scenarios ACCIDENTOLOGY scenarios

Scenario type:

B Show a l ena E 'l Add scenario
Driving
Functi | -
unctiona ~ Scenario ~ Status Tools
Dysfunctional
. Cut-In MNEW 'i'
Collections Wehicle 1 is on the middle lane. Vehicle 2 follows vehicle 3 on the right lane. Vehicle 1 began a cut-in between vehicles 2 & 3 and by fear of
Infrastructures crashing into the vehicle 3, vehicle 1 braked and made a left steering action. Vehicle 1 crashed into the security barrier on the left, bounced
and made a second crash with the wall (left side).
Actors
Cut-Out MNEW 'i'
Wehicle 1 weaved through the traffic. Vehicle 2 is on the right lane. Vehicle 1 wanted to take the exit way so it made a steering action and
crashed with vehicle 2. Rear-frontal crash (rear for the vehicle 1 and frontal for the vehicle 2).
Cut-Out MNEW ]
Wehicle 1 made a lane change behind vehicle 2 and crashed into it on its left rear side. Vehicle 2 crashed first into concrete median trip and
then into security barrier.
Insertion NEW (]
Wehicle 1 started from emergency lane and inserted into the right lane whereas vehicle 2 arrived into this same lane. Side-frontal crash & vh1
takes fire
Jam NEW 8
Wehicle 2 is in tail of traffic jam {low speed) and a vehicle 1crashed into it. Source scenario: no traffic jam in-font of vh2,
Misuse NEW 8

Wehicle circulated on the right lane and the driver falling asleep. The vehicle crashed into the metal security barrier. 6



HMI - Short description

Scenario Manager

Home / Scenarios / Accidentology / #1547823925349

¢ 110_001 Sl

/
Groups Creation Last update Submition: @ ’::
ACADENTOLOGY Unknown e — 3> Reguest validation -

2019-03-22 14:33:01 G
]
Scenario
Overview Description

B runs on lane n°2, A runs in wrong way on lane n°2,
A and B carry on without steering or braking.
Following impact, B is turned upside down and A points in the right way of traffic,

Tags:

- TFE-0&-10

- TFE-02-01

- Fontal collision

- Type of functional failures : Overall

- Wiew obstruction due to road alignment (curve)



HMI — Actors/Infrastructure description

Infrastructure

Overview Name

Highway 4 lanes

Description rﬁ
Divided highway - 3 lanes - Lanes separated by low wall
Steel guardrail {nght)

Right curve

Merging lane

Emergency lane

Regulatory speed : 130 kmy/h

> Infrastructure details

Actors
B Actor Description
:SJ VLA » Details
W) v » Detalls



HMI - Steps description

Collision_Scene Final_Scene

B runs on lana n°2, A runs in wrong way on lane n°2 A and B carry on without steering or braking
Vehicle & : 150 km/h == Vehicle B : 130 km/h

Actors
> ) v

> :.. ) wie

Environment

5 ¢y Weather

Following impact, B is turned upside down and A points in
the right way of traffic

5. Ulbrich, T. Menzel, A. Reschka, F. Schuldt, and M. Maurer. Defining and substan-
tiating the terms scene, situation, and scenario for automated driving. In 2015 IFEE

18th International Conference on Intelligent Transportation Systems, pages 982088,
> 2= Roadstate Sept 2015. doi : 10.1109/TTSC.2015.164.

> g Traffic



Kinematic

::)vm

Lateral position
Road segment
Segment 1
Strip
Traffic lane 2
Shift
CENTERED

Longitudinal position
Reference
Not defined
Position
Not defined

Speed

130 km/h

Angle

STRAIGHT

i

Trafic

Density
FLOWING

HMI - Scene description

‘ Environment ~

Road DRY
Luminosity

DAYLIGHT
Temperature

0°-0°

Wind

0 km/h - 0 km/h

Rain

O0mm -0 mm

10



OSC integration

: |
| /" scenario edition : . 1
Il « Wi T :
High level description : . + ldentify the system to be |
I ¥ Textual contents - pictures tasted I
este
*+ P tric d ipti H
: arar;e \:‘;Clu::Crr:]i IZE *  Expected behaviour, |
1|+ Triggering critéria -g reguirements criteria I
) validation
[ # event, action, final scene :
Description s T S
:-________________________l
c ding logical road I
| Dynamic contents description c{respko:; |ng. ‘:?Ica_ roa |
. ) network description in
Exchanges I | of scenario in OpenScenario + OpenDrive or ReadXml 1
I | exchange format (.xml)
I exchange format (.xml) I
|
: |
1
I
executables | : : |: Ir
i A E tion fi t
Implementation =4 tact casesin HEC;::::I] :rma | Execution format 1 I| Execution format | |
- . [ H
simulation I CarMaker ! PRESCAN =
sce +.rnd LF |
tools : I s Qo
- | - —-—
e L —— - L
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OSC integration

= Elements/Parameters mapping between :
= Those available in OpenScenario
= Those we are using to describes our scenarios
= Studying the format and exploration of the sources
throught:
-  The examples given from the website
The redmine’s project (Subscriber)
Symposium participation (2017)
= Attempt to include OpenScenario in our works :

A few of scenario’s from our catalog were translated in OSC

12



* fluide
* densite_Trafic [l ©  » embouteilles

* accordeon

MindMap

Source

OSC integration

Cr~ afiiinidliinm A cacmania in OSC
rate [double]

radius [double]

Sink  ©

Trattic ] ©

Swarm

Positien © OS5CFoswon W

TrafficDefinition © OSCTraficDefintion [

rate [double]

radius [double]
Position © OSCPosion I

TrafficDelinition © OSCTrafcDefniion 1

semiMajorAxis [double)

semiMinorAxis [double]

inneradius [double)

Jam <

offset [double]

CentralObject © name [sinng]

TrafficDefinition ©  OSCTraficDefindon [

direction [string]

length [double]
Position © OSCPoston [
TrafficDefinition ©  OSCTrascDafadon [

13



OSC integration

Eg. of check a scenario in OSC

— <0penSCENARIO=>
<FileHeader author="Florian FAUCHER" date="2018-02-28T10:00:00" description="Scenario - Merging on highway" revh
4+ =«ParameterDeclaration> </ParameterDeclaration>
+ <Catalogs></Catalogs=>
+ <RoadNetwork= </RoadNetwork=
+ <Entities > </Entities>
— <Storyboard >
+ <Init></Init>
— <Story name="MyStory" owner="merging"> - = -
— <Act name="MyAct"> auc cher-Latitude-3340
— <Sequence name="MySequence" numberOfExecutions="1"> schema OpenSCENARIO v0.9.1.xsd Template0OSCMergeScenario.xml --noout
- <Actors> Template0OSCMergeScenario.xml:3: parser error : StartTag: invalid element name
<Entity name="merging"/> </0penSCENARIO> i
<fActors> A
fEﬁggi:figﬁggﬁqc&ﬁ;ﬁéﬁﬁ;ﬂ?;i;;ampnpﬂoﬂquowﬁ“Tﬁy> emplate0SCMergeScenario.xml:3: parser error : Extra content at the end of the
— <Action name="AccelerationEntranceRamp*> document
— <Private>
— =Longitudinal=>
~ <Speed> - . ffaucher@ffaucher-Latitude-3340
_:52:;;2}5““”_ 28’ shape="lincar"/> vim Template0SCMergeScenario.xml
<Relative continuous="1" object="ego" value="1" valueType="delta"/> ffaucher@ffaucher- Ldﬁn‘»‘d‘f -334 J
</Target> xmllint --schema OpenSCENARIO v0.9.1.xsd TemplateOSCMergeScenario.xml --noout
</Speed= Template0SCMergeScenario.xml validates
=/Longitudinal>
</Private>
</Action>
— <StartConditions>
- <ConditionGroup=>
— <Condition delay="0" edge="rising" "MergeOnHighwayStartCondition"
— =ByValue>
=SimulationTime rule="equal to" value="13713"/=
</ByValue=>
</Condition>
</ConditionGroup >
< /StartConditions=>

</0penSCENARIO>
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