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Motivation

Current Autonomous Driving Test Methods

Physical testing on public roads

* An engineer supervises the car
« Real-world experience

(") traffic events are trivial
(1) limitation of time and physical space

University of Stuttgart, IAS

[2]

Simulation Test
* Reproducible, no physical harm
* Not limited to time and physical space

(1) How real are the test cases?
(1) How risky are the test cases?
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Initial ideas
Real and risky test cases?

st
et

(3] ' e
Real Traffic Accident Reports Simulation test case
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The major problem

<txml version="1,8" encoding="UTF-8"7>
<UpenSCENAR]

<Fileeater reuajor=

<Paraneterdeclarations>
<Paraneterdeclaration nane="leadingSpesd” parameterType="double" value="2.0"/>

</Parameterbeclarations>

<CatalogLocations/>

<RoadNetworks
<LogicFile filepath="Town@1"/>
NHTSA NMVCCS Case Viewer Pl ity i
A3

=/RoadNetwork>
Case Number: 2005-002-004

reMing

" date="2020-93-20T12:90:80" description="CARLA:FollowLeadingVehicle® author=""/>

<Entities>
<Scenariobbject nanes"herg">
= <vehicle nanes" Ling: 17" vehicleCategory
Tontan imapes O B sy Voson of Case P Meson of Cument Ve Comisad 3M. Souce <ParaneterDeclarations/>
Crash Overview - Summary <Perfornance maxSpeed="63,444" maxhcceleration="780" maxDeceleration="18.6"/>
S e o <BountingBox>
ot d Homber N <Center x: .87 2="0.9"/>
a2 [ 01205 <Dimensions. .1 length="4.5" height="1.8"/>
Dagor r </BoundingBox=
PR ime atrasn @n <Axles=
s Lo KaBGOU A peapoctatng ey <Fronthxle naxSteering="g.5" positionz="0.3"/>
<RearAxle naxSteering="e.6" wneelDiameter="0.6" trackwidt " positionz="0.3"/>
Case Summary </Axles>
i 2 22% g, 1225 e e g <Propertiess
510 a1 S o 1 80y M ks e, Craperty namestype® values“ego_vehicle"ss
- O— S <Property name="color” value="d,d,255" />
oAU e SEaE o Vel £ e 2,3 2050 Ty Cerc, </Propertics>
oMy, v VR 1 O] A Came 10 el 0 Tl S0uNBOUNE 1406 acing Ao, =/Vehicles
</Scenariobbject>
e e it o pan Ve an de
OFi g gh. Ha ut o s bk an saro g ki 2 o e . Ve | e ko] 8003 g

<ScenarioDbject name="adversary”s

ehicle.tesla.nodel3" vehicleCategory="car'>
s incun, The Crka Reasan ot v arat ion:
ihis et mary have Bean the sige, small hill and pole 10 this drivars fgh. which. e Bl 1o har axSpeed="63.444" maxAcceleration="280" maxDeceleration="
e e o
The' diven by & belied 1 dary cum (0 & hsad injury. Th ciiver of the Corola siaied ihat she had "Blacked out® and did not recal | er ="8.9
i <pinensions widt lengtn="
S e </BoundingBox>
q ot g - i T Gt R ph <hxles>
o el e Bt SR o <Fronthxle naxSteering="0.5" i .6 nz="
<Reardxle maxSteering="0.6" wheelDiameter="9.6" z=
Eactor Summary: =/Axlesa
WVehicie 1 Vahicis 2 =Pr:p!r(l§5= lation"/:
[rm— <Property nane="type" valu on"/>
cahl <Property name="calor” value="255,8,8"/>
i </Properties»
Cell Phors Un <Vehiclex
</Seenario0bject>
Diascnen </Entities>
Drvar Fanigos <storyboars>
Drver inepeiones 1
[ o— <Actions>
Drver Physicat Frosent <GlobalAction
Driver Stresa/Emotion <EnvironmentAction>
Drugs Preseet <Environnent nane="Envirannentl”>
Rausuay
Seauttistanca

<TineDfDay anination="false" dateTime='2020-93-20712:00:00%/>
weather cloudState="free"s

Real Traffic Accident Reports Simulation Cases

(OpenSCEANARIO file)
* Unstructured data

« Store the structured information of a
driving scenario

Natural Language Processing
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Basis
Large Language Models

Evolutionary ) » ~ —
Tree @ : = LLMM kg e @. . .
@) — Text interpretation
OPT-IMLIP) Ly
Flan [ChatGPT & BLOOMZ|# gctica @ 5
TS5 (€] €
Bearroi
Open-Source E==a ZO Minervd &
Closed-Source] G Lgx
Tk ~— PaMG
F S EETo Solve a complex task
[ST-MoEl G LG
@2 @& o\ B0 B 08 T W oot .
Durassic- ==l Answer a question
GPT-Neo[a)
@ -l Generation capability
GFT-3®
@ e
J- L \ TS SLited G :1:::‘;: 1: :é:
o o 1 ol TN e = - Generate test cases?
\__ @3\ S y
- ] xR
FastText! [t 7 9 : . g

(3]
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LLM fails

Az NHTSA

‘Tastans imagea Oniy
NMVOCS Case.

* Case Seea
il {
Niicke 2

P Erany enion o Gase ‘e ity Vorsisn of Curost Visw

NMVCCS Case Viewer (et
Case Number: 2005-002-004 [ Hp}sj

Dosnken XM Source
Crash Overview - Summary
Craan Owseview

(Gaae Number n
Daze nreous

Duy of Wek Fiay

PAR Time of Crash (5

Crash Lavel KABCOU A bcapataing ey

The o < e e sy it s s an o AP (90 MO 2% g, T e an i sy b e i 3.4 e The wesher s s b sty -
s oyl al 0 S of his aay marning woshay

b 000 ey e s, 4 e
e ag in oadnay an
Yot 1 cntaued d cama b o 1

2 mas et canrechochuisn o £ s of P

The Cheqroet B s v by ot -y i pain Vatice
ol ha egi. Ho puion
s ushicia. A possle

Tha Crcal R o,
popheydts o e e v s Ho ot s A e Blazee and i 1k g
0 7) was Vo 1 .2 e iy, i kvor of e ot e s had S " and i kol
ehicen 2 wms .
it s s unkon sl o, T wa et oo i fr G e o s o v Tho Moo e il v
dcatora. She s ahing s B ol il an i hisiamine Thoy G ot et

of o v, A associo ko coco 5 fis et was o use o

Eactor Summary
ehick 1 Nahicis 2
Aggrasaive Behsior
Aeohel
Cargo Shin
Gl Phone Use
4
Prosent
Proseet

Real Traffic Accident Reports

ChatGPT
Creating a complete OpenSCENARIO file based on the detailed accident report you provided would be

quite complex, as it requires a deep understanding of both the OpenSCENARIO XML schema and the
specific details of the accident. However, | can provide you with a basic structure for an

OpenSCENARIO XML file that you could expand upon. Here's a simplified example:

7xml version="1.0" encoding="UTF-8"7>
OpenSCENARIO xmins="hitp:/www.openscenario.org/schema/1.0" kmins:xsi="hitp:/www.w3.0rg/2001/XMLSche

lschema/1.0 OpenSCENARIO, xsd">
<FileHeader revMajor="1" revMinor="0" description="Two-vehicle crash scenario" author="Your Name" />

arameterDeclarations>
l-- Define any necessary parameters here ->
</ParameterDeclarations>

<Entities>
<ScenarioObject name="vV1">
<Vehicle name="FordRanger1999" vehicleCategol
<l-- Vehicle V1 properties -->
</Vehicle>
</ScenarioObject>
<ScenarioObject name="V2">
<Vehicle name="Peterbilt379_1992" vehicleCategory="truck">
<l-- Vehicle V2 properties -->
<MNehicle>
</ScenarioObject>
<l-- Define the prized hog as a miscellaneous object -->
<MiscObject name="PrizedHog" miscObjectCategory="animal" mass="130"/>

(') LLM fails in generating OpenSCENARIO files

(1) Hallucination

University of Stuttgart, IAS
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Hypothesis
Add a new ingredient: Ontology

X + @ ===  Better performance?

* Ontology provide more semantic information
» Reference to understand domain concepts and knowledge

University of Stuttgart, IAS 4/12/2023 9



Basis
Ontology

Concept

g 45
| 2
S
| cP‘fa COIl

3
Concept ofﬂ ;
3 d :

(6]

concepts in a specific domain
structured framework
consistent understanding
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Conceptual Design

University of Stuttgart, IAS

I |
+
|

OpenSCENARIO
Text

* (1) Design the ontology
* (2) Integration of ontology and LLM

4/12/2023
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Fundamental Ontology Creation . F L 2
How to create the ontology? @

—
"

* Google Scholar
« Keywords: “driver v driving”
“behavior v event v style v maneuver”
“classification v detection v recognition”
 Literature Research:
Academic papers
Guidance documents

Driving_license test questions
Basic Driving Behaviors

Conduct
Comprehensive
Literature Research

Define Key - Driving straight
Concepts and - Lane change
Entities * Turn
e Turn back
- Stop
* Reversing
Define the gccellerattllon
Relationship eceeraton

between Entities * Maintain speed

University of Stuttgart, IAS 4/12/2023 13



Entites of driving
behavior

left lane change
lateral maintain lane

right lane change

directions

acceleration
longitudinal maintain speed
deceleration
deceleration
brake
brake
maintain speect
retarders
deceleration
actuators throttle pedal acceleration
lane change
steering wheel
turn
none of these

passing/ approaching/ meving/ pass
through/cross over

avertaking
sccelerating/ increase speed
decelerating/ slow downy/ reduce speed
maintain speed/ same speed
changing lanes

turning/ reversing/ swing out
stopping/ parking/ wait
brake

swerve

U-turn
Straight ahead
Backing
Change lanes
Overtaking / Passing

Turning Right

Turning Left

Making U-Turn

Leaving Traffic Lane

Entering Traffic Lane

Slowing

Negotiating a Curve Parked

Stopped in Traffic

decelerating
accelerating
passing
parking
turning
backing

changing lanes.

Atomic Behavior

Lane change
Maintain speed

Ontological Graph

Translation ontology graph

acceleration
deceleration

maintaining speed

4/12/2023 14



Conceptual Design

University of Stuttgart, IAS

Ontology

.l.
+
|

OpenSCENARIO
Text

* (2) Integration of ontology and LLM

4/12/2023
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Conceptual Design

[/

Police Report

University of Stuttgart, IAS

-

\_

Ontology
Contains

Driving Behavior
Concepts

Prompt 1

Ontology

Contains
OpenSCENARIO
Concepts

Prompt 2

Extracted Data

=

Ontology

OpenSCENARIO

4/12/2023
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Implementation

NMVCCS (2005-2007)

‘Q New Search

Crash Viewer

h performed with the following critena:
Crash Criteria Number Viehicles<='2 ' AND Crash Criteria Number Viehicles>="2 ' AND Crash Criteria Crash Type="Intersecting Paths (Vehicle Damage)' AND Crash Criteria Crash
Criteria="A - Incapacitating injury’

University of Stuttgart, IAS

- . 1 X O;XI:: =
Ontolos ntology
Police Report i OpenSCENARIO
Contains Contains
Driving Behavior OpenSCENARIO
Concepts Concepts
Prompt 1 Prompt 2
v v
\__G6PT J \___ eT )

N

Extracted Data

«w

XML Source

Page: |1 v| Cases 1-40 of 81

Severity Case ID

A - Incapacitating injury 2005002229042
A- Incapacitating injury 2005003588301
A - Incapacitating injury 2005005288462
A - Incapacitating injury 2005009276021
A- Incapacitating injury 2005011269063

NMVCCS Case Viewer

Case Number: 2005-049-142
Covn 1D, 2005000803780

Crash Overview - Summary

i v s,

s
“Tha road srtace was

s way

o roaci
a bl # e iaramcion. Th Il o V1 scted e ol w0 61V 2. V1

48 kg (30 k)|
s

venicis 1

vaticla 2

v <XMJ/ CASESUMMARY>

UMMARY>This two-vehicle collision occurred in a four-way int
south traffic controlled by a stop sign. Both roadways were th
lane at the intersection), undivided, straight and level. The
roadways was 72 kmph (45 mph). No adverse weather conditions p
daytime crash. Vehicle one (V1), a 1992 Ford Aerostar, was tra
intending to pass through the intersection. V2, a 2005 Volkswa
in lane one of the eastbound roadway, also intending to travel
intersection. V1 driver failed to notice the stop sign or V2 a
and went through intersection without stopping. V2 driver noti
intersection without slowing down and accelerated into interse
of avoiding collision. In the intersection, the front of V1 st
V2. V1 rotated counterclockwise, crossed two additional lanes
four-quarter turns off the left side of roadway. During the ro
struck a small sawhorse type traffic sign. V1 came to rest on
V2 rotated counterclockwise and came to rest in middle of east
southeast. V1 driver, a fifty-eight-year-old male, was driving
nearby town to his home. He indicated that he had slept eight
woke rested. He has been diagnosed with sleep apnea and sleeps
also takes Zestril, a medication for high blood pressure, in a
Lopressor. The driver rarely drives this route and indicated t
attention as he drove through the intersection. He stated he 1
did not realize he had a stop sign, nor V2's presence. The cri
V1 was coded: this vehicle traveling/ crossing over (passing t
critical reason for the critical event was attributed to V1 dr
survey roadway for both crossing traffic and traffic control d
Inadequate surveillance (e.g. failed to look, looked but did n
V2 driver, a forty-year-old female, was driving from church to
route. She was well rested and had been driving only about 15
Synthroid, a medication to treat hypothyroidism. The critical
coded: other vehicle encroachment/ from crossing street, acros
reason for the crash was not assigned to the driver of V2.</SU
</XML_CASESUMMARY>
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Implementation
Structured prompt

The prompt template for
GPT-Agent

The role and goal

« Context

 Instructions

« Example

 Text input to be
processed

University of Stuttgart, IAS

e,
' e e
g// . B ==
Ontolo
Police Report Text Ontology el OpenSCENARIO
Contains Contains
Driving Behavior OpenSCENARIO
Concepts Concepts
Prompt 1 Prompt 2
v v
I r0|||pt 1 \__¢eprT GPT

ole and geal:
You are a data extractor to extract information from the input text. Your goal is to extract the process of the collision.
'ou should consider the provided context, instructions, and example.
ontext:
The input data come from a crash report.
[Instructions:
As information extractor, please read the crash report carefully and extract the following information:
he trajectory of each vehicle: initial location, collision location, stop location.
he behavior of each vehicle, match the driving behavior ONLY based on the given range: collision, driving straight, lane change,
urn, turn back, stop, reversing, acceleration, deceleration and maintain speed.
[Por extracting these behaviors, refer to the provided definitions of these behaviors:
Driving straight: The act of operating a vehicle in a straight line, maintaining a constant course in a single lane.
ane change: The act of moving a vehicle from one lane to another on a multi-lane road, typically executed to overtake another
ehicle. At the end of the event, the vehicle should be in the neighboring lane.
urn: The act of changing the direction of a wvehicle by rotating its wheels, typically either to the left or to the right.
urn back: The act of making a 180-degree turn to reverse the direction of travel.
Stop: The act of bringing a vehicle to a complete halt, usually by applying the brakes.
eversing: The act of operating a vehicle in a direction cpposite to its normal forward movement, often achieved by putting the
ehicle in reverse gear.
cceleration: The act of increasing the speed of a vehicle by applying pressure to the accelerator.
Deceleration: The act of reducing the speed of a vehicle, usually by releasing the accelerator or applying the brakes.
aintain speed: The act of keeping a wehicle moving at a constant speed, typically by using cruise control or consistent pressure
n the accelerator.
rom the beginning until the two cars stop, the whole process is divided into 3 to 5 behaviors in chronological order.
nly use the input data that are given.
Only output the desired format.

nitial location, collision location, stop location.
behavior3...

initial location, collision location, stop location.
behavior: behaviorl, behavior2, behavior3...

[Input: {This two-vehicle collision occurred in a four-way intersection with north and south traffic controlled by a stop sign. Both
roadways were three-lane (with a left turn lane at the intersection), undivided, straight and level. The speed limit on both
roadways was 72 kmph (45 mph). No adverse weather conditions present at the time of this daytime crash. Vehicle one (V1), a 1992
[Ford Aerostar, was traveling south in lane one intending to pass through the intersection. V2, a 2005 Volkswagen Touareg, was
jtraveling in lane one of the eastbound roadway, also intending to travel straight through the intersection. V1 driver failed to
notice the stop sign or V2 approaching from the right and went through intersection without stopping. V2 driver noticed V1
Japproaching intersection without slowing down and accelerated into intersection with the intention of avoiding collision. In the
lintersection, the front of V1 struck the back left side of V2. V1 rotated counterclockwise, crossed two additional lanes of traffic
jand rolled over four-quarter turns off the left side of roadway. During the rollover, the right side struck a small sawhorse type
[traffic sign. V1 came to rest on the roadside facing north. V2 rotated counterclockwise and came to rest in middle of eastbound
ftraffic lanes facing southeast. V1 driver, a fifty-eight-year-old male, was driving from a toy show in a nearby town to his home.
Hle indicated that he had slept eight hours the night before and woke rested. He has been diagnosed with sleep apnea and sleeps with
a CPAP machine. He also takes gZestril, a medication for high blood pressure, in addition to Flomax and Lopressor. The driver rarely
drives this route and indicated that he was not paying attention as he drove through the intersection. He stated he looked straight
ahead and did not realize he had a stop sign, nor V2's presence. The critical [precrash event for V1 was coded: this vehicle
traveling/ crossing over (passing through) intersection. The critical reason for the critical event was attributed to V1 driver
failing to adequately survey roadway for both crossing traffic and traffic control devices. This was coded as: Inadequate
surveillance (e.g. failed to look, looked but did not see) for this driver. V2 driver, a forty-year-old female, was driving from
hurch to home, a very familiar route. She was well rested and had been driving only about 15 minutes. She takes Synthroid, a
Imedication to treat hypothyroidism. The critical precrash event for V2 was coded: other vehicle encroachment/ from crossing street,
across path. The critical reason for the crash was not assigned to the driver of V2.}
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The role and goal
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 Instructions
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Ontolog
Police Report Text Ontology el OpenSCENARIO
Contains Contains
Driving Behavior OpenSCENARIO
Concepts Concepts
Prompt 1 Prompt 2
v
p GPT

role and goal:
You're an OpenSCENARIO XML file generator. Using the input data provided, your task is to produce a OpenSCENARIO XML scenario.
[Context:
The given information are behaviors of vehicles. These behaviors describe how the vehicles act within the collision.

[Instructions:
Create a COMPLETE OpenSCENARIO XML from the provided input.
The OpenSCENARIO file should include Fileheader, ParameterDeclaration, VariableDeclarations, CatalogLocations, RoadNetwork, Entities,
Use the input data exclusively and in the order, they are provided.
Ensure that the storyboard is detailed and comprehensive, every behavior of a vehicle corresponds to an event.
You can make up any details not provided, such as distances, speeds, and trigger conditions.
use the Schema References:<xsd:schema xmlns:xsd="http://wew.w3.org/2001/XMLSchema">

and Storyboard.

<xsd:import namespace="http://www.w3.org/XML/1998/namespace" schemalocation="http://www.w3.org/2001/xml.xsd"/>

Example:
Input: V2 driving straight, V1 turn left, when relative distance falls below 20 m, V1 starts its left LaneChange action to the left
Event priority="overwrite' maximumExecutionCount="1" name="Turn left">
<Action name="Lane Change">
<Privatehction>
<LateralAction>
<LaneChangeaction targetLaneOffset="0.0238800048828">
<LaneChangeActionDynamics dynamicsDimension="distance” dynamicsShape="cubic” value="36.6430664063" />
<LaneChangeTarget>
<AbsoluteTargetLane value="-3"/>
</LaneChangeTarget>
</LaneChangeAction>
</LateralAction>
</Privatehction>
</hction>
<StartTrigger>
<ConditionGroup>
<Condition delay="0.0" conditionEdge="rising" name="Relative Distance">
<ByEntityCondition:
<TriggeringEntities triggeringEntitiesRule="any">
<EntityRef entityRef="Vehicle 1"/>
</TriggeringEntities>
<EntityCondition>

<RelativeDistanceCondition freespace="false"' rule="lessThan' entityRef="Vehicle 2" value="20.0" relativeDistanceType="longitudinal®/>
</EntityCondition>

</ByEntitycondition>
</Condition>
</ConditionGroup>
</startTrigger>

IRuant

Tnput: {
vv1: 1999 Dodge Intrepid
behavior: acceleration, collision, maintain speed, stop.

[v2: 1998 GMC Safari Minivan
behavior: stop, driving straight, collision, maintain speed, stop.
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System Overview X

Ontology

%+%

&y O E |2
Ontology

— Ontology
Police Report Text
Contains Contains
goversa Driving Behavior OpenSCENARIO
B Concepts Concepts
Prompt 1 Prompt 2

\

& | &

\_ GPT  / \_ GPT )

N

Extracted Data

How good is this method?
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Verification

Comparison of Ontology Integration in Behavior Identification

Information extraction ontology Information extraction ontology

V1: 1999 Ford Ranger
Behavior: stop, driving straight, collision, stop

V2: 1992 Peterbilt Conventional 379 tractor
Behavior: driving straight, collision, stop

Concise, Structured
Mapping to predefined ontology elements

University of Stuttgart, IAS

V1: 1999 Ford Ranger

Behavior: traveling southbound, attempting to
cross the intersection, impacted by V2, departed
towards southeast of the intersection, impacted
with a telephone guy wire.

V2: 1992 Peterbilt Conventional 379

Behavior: traveling eastbound in the second lane,
observed V1 stationary, impacted the right side of
V1, departed the left side of the road, rested
northeast of the intersection.

Uncontrolled generation (non-deterministic)
Not compliant with OpenSCENARIO

—> Hallucination
- Even though with more texts

4/12/2023 23



Verification

comparison

10 traffic accident
reports

without ontology

with ontology

University of Stuttgart, IAS

Required Information correct . Information
. . Generation
information elements generated Element
Rate
elements generated elements Correctness
30(for each) 6.3 24 0.21 0.08
30(for each) 16.8 13.8 0.56 0.46



Motivation

Basis
Fundamental Ontology Creation EL\E ’)
Conception Design + @ = e

Implementation

Evaluation and Verification

Summary and Outlook

University of Stuttgart, IAS 4/12/2023 25



Summary and Outlook

Summary:
« Combining ontology with LLMs enhance behavior identification from crash reports

« With ontology get a higer generation rate in OpenSCENARIO

Outlook:
 Validation Test the file in simulation environment.
* Include more data sources to satisfy the required information by OpenSCENARIO files.

» Whether the model really "understand® the scenario (the model of dynamics)? Or mimic
the pattern in text-data?

University of Stuttgart, IAS 4/12/2023 26
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Implementation

Extraction Prompt

Extracted Data

How system works?

Ontology

You are a data extractor to extract information from the input text. Your goal is to extract the process of the collision.
ou should consider the provided context, instructions, and example.
ontext:

The input data come from a crash report.
Instructions: STl ersisnss

As information extractor, please read the crash report carefully and extract the following information: SFilcheaderrevtulori) rewily

. s . dosas s s : : <HIIL_CASESUMMAY>
he trajectory of each vehicle: initial location, collision location, stop location. <SUMMARY>This two-vehicle collision occurred in a four-way intersection with north and

he behavior of each vehicle, match the driving behavior ONLY based on the given range: collision, driving straigh{EE U A R LA S LN UL
lane at the intersection), undivided, straight and level. The speed limit on both

urn, turn back, stop, reversing, acceleration, deceleration and maintain speed. roadways was 72 kmph (45 mph). No adverse weather conditions present at the time of this

. K N R . . daytime crash. Vehicle one (V1), a 1992 Ford Aerostar, was traveling south in lane one
[For extracting these behaviors, refer to the provided definitions of these behaviors: intending to pass through the intersection. V2, a 2005 Volkswagen Touareg, was traveling

s X . . X : . . A . : in lane one of the eastbound roadway, also intending to travel straight through the
Driving straight: The act of operating a vehicle in a straight line, maintaining a constant course in a single 1 an e o P e e e R T R T
. . . - . and went through intersection without stopping. V2 driver noticed V1 approaching

ane change: The act of moving a vehicle from one lane to another on a multi-lane road, typically executed to overtiieieisiul wﬁ"m slowing down and accelerated into intersection with metmm\m"
3 1 i i i of avoiding collision. In the intersection, the front of VI struck the back left side of
ehicle. At the end of the event, the vehicle should be in the neighboring lane. V2. V1 rotated counterclockwise, crossed two additional lanes of traffic and rolled over

urn: The act of changing the direction of a vehicle by rotating its wheels, typically either to the left or to thq fUUF*GUﬁ"TF"S off ghe loft side of mdamz"'”‘g the radlovgr, the ri inz‘ﬁgm\
d&ll‘

. ; . struck a s
urn back: The act of making a 180-degree turn to reverse the direction of travel. V2 rotated i mi es facing
. . . . southeast. V1 dri 'a fifty-eight-year-old male, was driving from a toy show in a
Stop: The act of bringing a vehicle to a complete halt, usually by applying the brakes. nearby town to his home. He indicated that he had slept eight hours the night before and
He

woke rected. He has heen diaonnced with <leen annea and <leens with a (PAP machine

Reversing: The act of operating a vehicle in a direction opposite to its normal forward movement, often achieved bySEVIRSTISAs Expedition

" date="2020-83-20T12:00:00" description="CARLA:FollowLeadingVehicle" author=""/>

ehicle in reverse gear. . . . . .
g behavior: driving straight, failed to stop at stop sign, collision, rolled over two quarter turns,

Acceleration: The act of increasing the speed of a wvehicle by applying pressure to the accelerator.

Deceleration: The act of reducing the speed of a vehicle, usually by releasing the accelerator or applying the bral stop atracted Data
Maintain speed: The act of keeping a vehicle moving at a constant speed, typically by using cruise control or cons
on the accelerator. V2: 2001 Dodge Ram 1500 truck

[From the beginning until the two cars stop, the whole process is divided into 3 to 5 behaviors in chronologica, behavior: driving straight, collision, stop.
nly use the input data that are given . (/;iiiu(,;sfszmamivirash was not assigned to the driver of V2.</SUMMARY>
Only output the desired format. S praperty name=vtype" voluestsinylationt/>
<Property name="color" value="255,0,0"/>
</Properties>
</Vehicle>
</Scenarioobject>
</Entities>
Storyboard>

<Actions>
<GlobalAction>

nitial location, collision location, stop location. <Environnentaction>
N R . N <Environment name="Environment1">
behavior: behaviorl, behavior2, behavior3... <Tine0Day anination-ifalse! dateTine="2020-03-20T12:00:00"/>
o et
name
rajectory: initial location, collision location, stop location.
behaviorl, behavior2, behavior3

{extracted_text}
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