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Input data D reysy |

TASC source

Traffic Accident Scenario Community* (developed Can be used for:

by TME and Fraunhofer) B Reconstruction of the accident scene and pre-

® Police recorded accidents for Saxony, Germany crash phase

B Participant’s trajectories B Assessment of the effectiveness of ADAS system

M Speed profiles

'
10 20 30 40 50 60 70 80 10 20 30 40 50

*A methodology for building simulation files from police recorded accident data (for ADAS effectiveness

Y
RS52022  assessment), M. Urban et al., Fisita Conference 2020 TﬂYﬂTA % Fraunhofer
W@ *TASC-Scenarios, C. Erbsmehl, SafetyUpdate Conference, Wiirzburg 2020 i
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Output
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assessment on a
macroscopic scale

Finding common variables
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Safety system preventing:
All car-to-pedestrian
collisions in urban areas
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Working steps ESnit
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Large-scale data source selection (mudTyEysy
European crash data

IRTAD CARE

TASC

« Accident police data,

2001-ongoing 1993-ongoing

trajectories, speed * National police data integrated through transformation rules
estimations » About 1 M. Accidents per year
« About 4,000 cases in 2018 » Only accidents with injured persons
* Only 2-participants
accidents » 33 countries (worldwide) « 29 countries (Europe-wide)
* At least one car » Aggregated data only « Aggregated data only
» Only accidents with injured (about 30 parameters) (about 70 parameters)
persons
RS 302 TOYOTA Z Fraunhofer
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Working steps [(muyTyzye,

Mathematical Output
process ADAS safety
Weighting assessment on a
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Mathematical process — Weighting LIDEDED XD i
Theory

Extrapolation based weighting factors
M Group both data sources by common parameters

M Calculate weighting factors for each group (e.g. for accidents):

Wf = ACCidenthroup_TASC / ACCidenthroup_CARE
AccidentSiorar Tasc AccidentSiotqr cARE

Accidents 01 care CARE accidents per group (location, injury severity, accident constellation, etc.)
Accidentsgroup care totat CARE accidents in total
Accidents 0, Tasc TASC accidents per group (location, injury severity, accident constellation, etc.)

Accidents,orq; Tasc TASC accidents in total

B By multiplication of each accident number in the local source with corresponding weighting factor

RS 3022 TOYOTA Z Fraunhofer
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Common parameters LIDEDEDED P
Data review — parameter level

Parameters TASC | CARE
Area, road class, junction v

Information, surface condition \/
AcIC|de|nt Road infrastructure
eve
Accident description ? v " Road safety
: ® parameters
Accident type v v = Collision describing
Participant L. : parameters
HUry severity . .
level T ? v v = Vehicle describing
i titobject parameters
level Trajectory * v
Speed estimations v *
v 3

5702 TOYOTA ZZ Fraunhofer
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Common parameters
Data review — category level

Category

Area Rural, urban
Road class Primary road, secondary, locals
Junction 4-arms, 3-arms, roundabout

Injury severity  Time definition

Vehicle type Car, bus, 2-wheeler, pedestrian, heavy
vehicle
Accident type TASC CARE

297 accident types 61 accident types

A-12.01

‘:l‘

n
m

] []
Fols
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[ dyoysy

Partial data: 15 countries (accident
type) VS 14 countries (participant

manoeuvres)
Only aggregated data form

-
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Working steps

Input
ADAS safety
assessment on a
small scale

Large-scale
data source
selection

Y BN
Mathematical
process
Weighting

Weighting \
factors >
calculation /

SHADOW

Finding common variables
Grouping the data
accordingly

L —J

- Y
RSS 2022

\

TOYOTA Z Fraunhofer

VI



SHADOW data

Content

Great Britain

. o
/‘/(_52

’ Germany
.
France RS D
. Greece
Spai LR
el ! ) &S Year for Number of
X5, Source q ident
g - study acclaents
'§ Germany Fraunhofer IVI 2016 13.800
S o (Saxony)
o ®©
g © France ONISR 2016 59.600
E—: Great Britain Department for Transport 2016 136.500
Spain General direction of traffic 2017 221
Greece Hellenic statistical authority 2016 11.300

M

u/ V/W Uil |V

ﬂﬂﬂuuuﬂ

Il

Harmonized

data

Area

Road class

Junction

Injury severity

J

Participant
manoeuvre

\

Vehicle type

RSS 2022
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SHADOW data

Harmonized manoeuvres

Countries

Share of data (%)

150
10

France

Spain

Great
Britain

Greece

Germany

Going ahead

= Turning left

] Turning right
——Overtaking left
===Qvertaking right
~——JChanging lane left
—= Changing lane right
~— U-turn
___ISlowing

! Waiting to go

1 Parked

' Reversing

Other

Unmapped

@1>>2>>3j> |

uolyesiuowJeH
MOAVYHS
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Extrapolation parameters LIRS ED
Two ranges of weighting factors

Participant manoeuvre Area
Injury severity Road class
Vehicle Junction

wfl wif2
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Working steps

(wdymy =y

Weighting
factors
calculation

Output
ADAS safety
assessment on a

Finding common variables
Grouping the data
accordingly

macroscopic scale
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Weighting factors calculation LD EDED B
Filters and grouping

Data filter

Data grouping

* TASC / SHADOW
+ SHADOW / CARE

* Only 2-participant accidents
* At least one car

* No single-car accident

* Only with injuries

J J
Participant manoeuvre Area
Injury severity Road class
Vehicle Junction

wfl wf2
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Weighting factors calculation LD EDED B
Extract of the weighting factors

TASC - SHADOW SHADOW - CARE
AENIEIEEE Vehicles Injur_y BHELICHING el Junction Road class Weighting factor 2
manoeuvre severity 1
Going straight Car Not injured
5.43 Urban area  On junction Seigggary 4.26
: : : Severely
Going straight Bicycle injured
Going straight Car Siﬁj\:ﬁreeéy
37.54 Ruralarea  On junction Seigggary 3.29
Turning left Truck Not injured
Rss&zozz TOYOTA Z Fraunhofer
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Working steps I EEDED o

Output
ADAS safety

assessment on a
macroscopic scale

Finding common variables
Grouping the data
accordingly

Safety system preventing:
All car-to-pedestrian

collisions in urban areas
. o |

Filtering the weighting factors:

[ Weeg |
Car-to-pedestrian accidents - Nextra = Wf.Nrasc
Urban areas

. FORECAS

R‘%z TOYOTA Z Fraunhofer
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3,500 prevented
crashes

[ 400 prevented crashes
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Summary
Extrapolation method

Output
Mathematical Weighting ADAS zafet
process factors y
Weighting calculation assessment on a

macroscopic scale

Process through data harmonization and weighting
factors

Exportable and reproducible on other datasets, for
other countries as supporting data differences, by
taking into account meta-data and data

Extend already existing databases (EU, national)
Enable data projections on special research questions
(ADAS safety assessment)

S0 TOYOTA ZZ Fraunhofer
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CARE database

Community Database on Road Accidents (1993-
ongoing)

M Based on police recorded traffic accidents with
injuries within Europe from government authorities

M Foreign data adapted through transformation rules
-> harmonized dataset

B About 70 parameters: information on accident
place, participants, vehicles, and road
characteristics

!
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IRTAD database

(2001-ongoing)

M Based on police recorded traffic accidents with International Traffic Safety
. . . . Data and Analysis Group
injuries worldwide 2

International Traffic Safety Data and Analysis Group !I!!!

M Foreign data adapted through transformation rule
-> harmonized dataset

® About 30 parameters: information on accident
place, participants, vehicles, and road

characteristics { ‘
: IRTAD-LAC ¢ A X < .
® Not only a database, but a community: more than N o)
80 members from private and public instutions " 4 P
Y —
R§52022 TOYOTA Z Fraunhofer
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Data review
Country data sources

Data sources Data review

' ij « Common structure level (accident
data, participant data, vehicle data)
« Different variable levels
« Different sub-variable levels

. Data example
Greece Accident constellation:

E

*
b

Great Britajiy

accident type VS participant manoeuver
\_ J

» Data collection: police data under a non-
aggregated form

» Data translation
\ J

5207 TOYOTA Zi Fraunhofer
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Data harmonization
Clustering methods

M Depending on the parameters, two challenges:

One-level cluster (one-variable or sub-variable modification, simple adaptation)

area road class

junction

injury severity

vehicle type

Multiple-level cluster (a more than one-variable or sub-variable modification)

accident constellation

- Y
RS5 2027
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Data harmonisation
One-level cluster: vehicle type

@ France | German GTea.‘t Greece Spain
%) y Britain P
= | Number of yehicle types o8 39 17 33 27
@) originally
: Heav :
Bicycle Motorcycle vehi clgs Bus Pedestrian Others
S
L
(2] . All weight-trucks, g
=S | Bicvel | All Cu.b.IC | Privat | ith o L1 publichb L1 pedestri | | AIIvehques on
B ICyCle capacities rivate car Wi t(:;i\llvelr ou uplic buses edestrian alone rail
[o)
o
E — E-bike — Moped — Taxi — Co;:;ﬁgtsion —| Travel buses — Pedestgzp with a — Quad
c
@)
3-wheels 3 . Pedestrian with a
Vans, b A Itural b
omorceesay | ] wptodssems [ | Cengines i e
Y _——
RSS 2022 TOYOTA Z Fraunhofer

b IVI



Violations

Data harmonisation \
Multiple-level cluster: accident constellation

None

M 5 country accident constellation
Germany: accident type

France, Great Britain, Spain,
Greece: participant manoeuver

B Manoeuver basis only B 1 country

2 countries

M Cluster all manoeuvers

3 countries

4 countries

Proportion of data

O 10 out of 400
Q 120 out of 400 6 _ o
Pedestrian violations

France, Great Britain, Greece, Spain

R@z TOYOTA Z Fraunhofer
= VI



Shadow creation
Harmonized accident manoeuver

M Based on four countries (France, Great Britain, Spain and Greece) whose database contains a
manoeuver classification;

B Based on cluster analysis run on several level (data level, geometry level, word used in label)

Goin _

Changing Overtaking Overtaking
lane right left right

Waiting to
go

0

) TOYOTA Z Fraunhofer

VI

!

-
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Data mapping
Link the original data to the harmonisation

N
Heavy
7, | I N N N D
(1)) _'9 p i :]vag'}:ler publicbuses | || Pedestrian All v h |
b 5
C B E-bike o Moped = Taxi = Co:r?ériﬂgtsion Travel buses R deésliggt i = Quad Datab ase S Orti n t e
O — structure 9P
1 motugijybcilfs, all (Vsns, n61inibus) 1 Agerrgilr?:éal 1 52‘:%33;2%&; 1 Other
m Accident type* Unlque manoeuver . .

_ Accident type Iteration
o Germany
O —
- 9 France n.r. Yes
L v
g— % Great Britain n.r. Yes
E= Unique :
S . Direct
S Spain n.r. Yes manoeuver

Greece n.r. Yes

- e
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Data mapping
Example for Great Britain

M Links for the British database to the shadow

database

M Data for 2016, N= 252.500 vehicles

M Special shares:
Other 8%

Unmapped <1%

Analog for France, Greece and Spain

Great Britain, 2016, N = 252.500 manoeuvres

s Going ahead left hand bend
mmmmm Going ahead right hand bend

Going ahead other

. Turning left

B Turning right

—— QOvertaking on nearside

=== (vertaking stationnary vehicle on ist offside
s Overtaking moving vehicle on ist offside
=" Changing lane left

== Changing lane right

BN Parked

B Waiting to go but held up
——— Waiting to turn left
e Waiting to turn right
== Reversing

B Slowing or stopping
= U-turn

B Moving off

——— Missing data

Harmonisation

Going ahead

Turning left T
Turning right [
Overtaking left ———
Overtaking richt S

Changing lane left =
Changing lane right
Parked mmmm

Waiting to go -

Slowing I

50

10

Share of data

-y
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Data mapping
Example for Germany

State 0: German main accident types* —

Run-off accident

Turning accident

Mapped to the harmonization Turning accident with priority

(based on the number of participants, the = Pedestrian crossing accident
serial number, the accident type)

Accident against parked vehicle

Longitudinal accident

Other accident

State O

* German 3-digifs accident types
RSS 2022 TOYOTA Z Fraunhofer
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Data mapping

Example for Germany

State 0: German main accident types*

Mapped to the harmonization
(based on the number of participants, the
serial number, the accident type)

* |teration 1: Ideal cases
Unmatched = 25%

|

|

Run-off accident

Turning accident

Turning accident with prierity

== Pedestrian crossing accident

Accident against parked vehicle

Longitudinal accident

Other accident

Going ahead

|| Turning left
] Turning right

No match 1

= Overtaking left

— Overtaking right
= Chaning lane left
== Changing lane right

|:| Parked

= Waiting to go
[ Reversing
== U-turn

== Slowing

Other

State 0 I > lteration 1

Ideal cases

* German 3-digifs accident types

RSS 2022
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Data mapping

Example for Germany

State 0: German main accident types*

Mapped to the harmonization
(based on the number of participants, the
serial number, the accident type)

* |teration 1: Ideal cases
Unmatched = 25%

« [teration 2: Variation number of
participants
Unmatched= 15%

|

|

Longitudinal accident anging lane right ==
|:| Parked Parked l
— =3 Waiting to go Waitin
— 3 g to go [l
[ Reversing Reversing I
o um Slowine
=] 1 OWIIL, ~
Other accident Slowing g -
Other Other
State 0 I > lteration 1 ———=mmmm) |teration 2
Ideal cases

Run-off accident

Turning accident

Turning accident with prierity

== Pedestrian crossing accident

Accident against parked vehicle

Going ahead
Going ahead
|| Turning left
[ Turning right :
urning tgh Turning left -
Turning right Il
No match 1 =
No match 2

— Overtak_ing l‘_?ﬂ Overtaking left ==
— Ovel“[_akmg night. Overtaking right=—
— Chaning lane left Chaning lane left ==
== Changing lane nél;t

Variation number of participants

* German 3-digifs accident types

RSS 2022
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Data mapping

Example for Germany

State 0: German main accident types*

Mapped to the harmonization
(based on the number of participants, the
serial number, the accident type)

* [teration 1: Ideal cases
Unmatched = 25%

« [teration 2: Variation number of
participants
Unmatched= 15%

« lteration 3: Probability
assignment
Unmatched = 10%

Reaching the same value of

Run-off accident

|

Turning accident

|

Turning accident with prierity

== Pedestrian crossing accident

Accident against parked vehicle

Longitudinal accident

Other accident

Going ahead Going ahead
Going ahead
|| Turning left
[ Turning right e
urning tzh Turning left -
Turning right Il
No match 1
No match 2 : <
_ Overtaking i‘ight —
— Oveﬂakmg [‘?ﬂ Overtaking left === = aming lane left-=—
— Overtakmgright, Overtaking right =—— e Ti

— Chaning lane left Chaning lane left ==
== Changing lane n(%kl;lt

anging lane right ===
|:| Parked

Parked l
1 Waiting to go Waiting to go [

[ Reversing Reversing ;/ |
== U-tumn U-turn == /'/
= Slowing Slowing = .

Other Other

va Reversing

unmapped data as other

> lteration 1 C———=mmm) lteration 2 ) |teration 3

State O I

countries (e.g. France) Ideal cases Variation number of participants Probabilities
* German 3-digifs accident types =
RSS 2022 TOYOTA Z Fraunhofer
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Results
A harmonized database

France Urban Not injured Turning right
1-2 France Urban Pedestrian Severely injured Going straight
Rural Truck Not injured
452-1 Spain Rural Car Dead Going straight
452-2 Spain Going straight
Y Multiple-level
One-level cluster harmonisation cluster

) harmonisation

RS 3022 TOYOTA Z Fraunhofer
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Results
Evaluation of the share of manoeuvers per country

Spain

(N=233) Manoeuvers
. Going ahead
. Turning left

( gr%%%; i . Turning right

. Overtaking left
. Overtaking right
. Changing lane left
. Changing lane right

Great Britain _
(N=232.171)

Countries
(number of manoeuvres)

Germany Waiting t

(N=136.721) . afingfo 9
. Reversing
. Slowing

France | . U-turn
(N=160.977)
0.00 0.25 0.50 0.75 1.00
Share of the harmonized manoeuvers (%) per country
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