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An Initiative of the Free State of Saxony

Automated Driving System for Cooperative, Automated Driving in Urban Areas

HMI in the Vehicle

ITS Testbed Backend for Automated Urban Traffic

Roadside Infrastructure for Connected Driving

Simulation based research of automated longitudinal control with GLOSA functionality

Traffic and Accident Scenarios Merged in the Harmonized PCM v5 Standard
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Traffic and accident scenarios merged in the harmonized PCM v5 standard

Florian Spitzhiittl, VUFO GmbH

Martin Urban, Fraunhofer Institute for Transportation and Infrastructure Systems
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Merged database
for analyses and simulation

Digitalized scenario

Testbed Dresden —
Synchronized Mobility 2023
Different investigation
methods and databases
W PCM format
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Real scenario
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https://www.vufo.de/forschung-und-entwicklung/simulationen/
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Pre-Crash-Matrix (PCM) format

Table: global_data
Description: The table global_data provides general information about the accident /
scenario.
Global data
Variable Description [ unit Type
+ * CASEID Unigue case identiid Table: participant_data
. . DATETIME Date and time expre| Description The table participant data contans relevant variables fo parametrise
Road users Environment Properties This represents he parscipants. Ths daa can be used to model the geomety and futer
Unka daits may/ table ;m?m m;m$3 participant geometry in detail ﬁ
& Libraries Example: 201901+ Vanatie PARTTYPE descres e type o oad ser.
PARTICIP Number of involved 1115 recommended fo use a local reference COS according to ISO 8856
articipant SOLVER Used solver for vehi with the COG s ongn
p P d Kk » property DE 1- IPG CarMaker Table: property_DE_road_marks
d road marks > 1 bsoreo -DE_road_|
ata road marks s e )
3 . Description:  The table property_DE_road_marks s referred to by table road_marks
— ] through OBJTYPE
4~ Virual Crash y used to visualize the various road boundaries and markings,
I 5-  IPG TruckMal i
- IPG Motorcyd g g s Comments: Gountries-specific road boundaries and markings may be required.
. by Addifional properties can be added for this purpose. The fomat of the
Ilbrary DE 7-  Mechanical Si o library must remain the same. The name of the library shoud be changed
standard _ standard 8- Mechanical Si — | according to the ISO3166 Alpha-2 code.
i v 9-  Mechanical Sif ot
articipant road marks =4 Example
— P h P road marks 10— Tass Intematid e Gemany: "property_DE_road_marks"
shape 11— dSPACE Autol Fiowe 2: China:  "property CN_road_marks"
12— TESIS DYNA4
13— Proimpact In order to provide a uniform table for all users, it is recommended to
asa5 . ot Variable Description forward extensions to pem@wufo.de. The extensions can then be included
inanew release.
H GPSLAT GPS latitude of globj | CASEID Unique case identier
objects (decimal, e.g. 51.03 | PARTIO Partcpant deniie per C|
=1 dynamics GPSLON GPS longitude o g | PARTTYPE | Partcpanttpe: Variable Description unit | Tyee
(decimal, e.g. 13.74 0=patetmgsr Oy
1 - pedestrian OBJTYPE Type of object [ Longint
library DE 3t WOt | Wiah ot ioe o [ oo
standard _ +andard ot LENGTH | Lengmotine | oowe
] ObjECtS S al.'l ar 6 tramran ) Length of gap m) Double.
intended objects gl
— 8- camper
course
22 Motorway - interrupted road edge
10- construction venicie
—— | —] —— — 223 Extra urban — interrupted road edge
waffic signs ﬂ H H H H H H [
(crosswalk)
OoOOono0o0o0oonn- 109 Lateral, interrupted for turning events.
O O O O D0 O DO 106 Interupted for ycliste
i f— f— s Interrupted for cyclists
. [ S e S B B i
library DE
standard _
- > standard traffic
traffic signs -
signs
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Accident data in PCM
German In-Depth Accident Study? Traffic Accident Scenario Community?

1 provide by VUFO GmbH 2 provide by Fraunhofer IVI
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from police recorded accidents to simulation

content EUSka database 'Tfj’m @"""'“;ﬁ” Rt e
S — s B = |
: o e o . “, b ; |
* Location NN | = ;
o o . ey |1 oo cou o o
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from police recorded accidents to simulation
content EUSka database

* Location
e Date and time
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25 Unfaliskizze (1.3)
Ontei Ansicht Emstellungen  Hat
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from police recorded accidents to simulation

23 Unfaliskizze (1.3)
Ontei Ansicht Emstellungen  Hat

content EUSka database Tl ] P —

ok [10810/154200

e Location

 Date and time

* Kind and type of accident
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from police recorded accidents to simulation

23 Unfaliskizze (1.3)
Ontei Ansicht Emstellungen  Hat

content EUSka database D

[ww:m
bﬂ (m mzwrﬁ-m
wmm«,«- m‘

e Location

 Date and time

* Kind and type of accident

* Accident category (severity)
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from police recorded accidents to simulation

content EUSka database BUSR Serm gy s 1528 —
* Location S RS | = |
* Date and time Unfalhergang 18EPUHR MET DEM POW VW GOLF DO BERGEMER STRASSE.  » || SESmeesiiiaie |
: , FSIETRER(. ALF DER STEIGLNG (CA. |40 VOR DEM ABTWEIG || | s —
* Kind and type of accident oo nasenamnter N> ==
* Accident category (severity) et T il | I
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from police recorded accidents to simulation

23 Unfaliskizze (1.3)

content EUSka database a?ﬁ"a“?%"éwmm Se—rTT

[wu/ Wi P
e 19(077) | Kategore: Getotete I '.‘,,'
D fohe Monat mqm an . S

* Location A | =

A ~
)
. ; e FREEERG. 2 ABZWEIG
) ® u e
[ ] WEISSER LOGE
F LYW AN, MIERBET KOLLIDIERTE ER FRONTAL MIT DEM I
et ol T

 Kind and type of accident =

* Accident category (severity) : :
e Description " A

e Kind and type of participants

Fatradcabe:

|| OSM data rendered by Fraunhofer VI X : % | ] At oo
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from police recorded accidents to simulation

Ewm.m
(m

content EUSka database 5por cehm P
cmmeemim s T ok,

‘ Datum (TTMMLY) (143218 ]
lagiigmaoe 129833 s s L f %b
| 8 TN

Ubraet [1450:00

e Location

e Date and time
* Kind and type of accident

* Accident category (severity)

* Description
e Kind and type of participants
* Accident sketch
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from police recorded accidents to simulation
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from police recorded accidents to simulation
Information added by Fraunhofer

Oatei Ansicht _Eintellungen _ Hille
A OOMD ©O s 1y Py S vnfoite: 02 2] [ I =e™ o0

* Trajectory of each participant =% a— - ey T

Streckenabschnitt: | Einmandung

mmmmmmmm

Geo referenced
trajectory
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from police recorded accidents to simulation
Information added by Fraunhofer

: B TS5 6 ety i o
e Roadside, lanes and marks — — - e
\ .( : i ‘J + !’ﬂ/ﬂ‘ Suei:i}mm. ::lmdung
process - =
Geo referenced
trajectory
Speed Rrofile
Geo referenced
sketch
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from police recorded accidents to simulation
Information added by Fraunhofer

Datei Ansicht Einstellungen  Hilfe
| = HINBSEOECIHG) severtung: Ty Yy Y Unfalte (302 (2] [

* VView obstacle (trees) .

process

....

Geo referenced
trajectory

Speed Rrofile |

Geo referenced
sketch
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from police recorded accidents to simulation
Information added by Fraunhofer

mnb,o;a @ © seen 7 o e o557 i LhCI=] —
* Logic description of participant - TEZs— .
mmmmmm " Phow =
| fgabe: |Oberauer =]
behaviour = = ::
[ r—— ER — = 5
Beteiligter 1 e iww:m }
Annsherung Gegner: | Querend (von rechts)
Streckenabschnitt: [Emmduwg T V[
Fahrzeugtyp: }Pkw - i
Fahraufgabe: {Oba'queren von und Abbiegen an Kreuzungen und Einmindungen ¥ l
Richtung: Vorwarts links >
Annaherung Gegner: lQuerend {von links) S J'
Beteiligter 2
Streckenabschnitt: | Einmindung v
Fahrzeugtyp: iPkw ¥ {
Fahraufgabe: ffbefqueren von und Abbiegen an Kreuzungen und Einmiindungen ¥ l
Richtung: Vorwarts v
Annaherung Gegner: fQuerend (von rechts) ¥ j‘
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from police recorded accidents to simulation

Information added by Fraunhofer
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= [HINECESECHGIOLEER R 4 2 T [Eems]|

* Logic description of participant 5

Unfalltyp: 302

e m

behaviour
e 3-digit type of accident
) 302
ol
(s.306)
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° - . . \-[ D |
from police recorded accidents to simulation . [
,I SimCreatorVersion brakm§ G\E:‘Iagmnge

simDateTime

store simulation results

input

output

Geo referenced
trajectory

Speed R ofile

Geo referenced
sketch

Faunhofer IVI
Json-
(Mother Format)

PC Crash file

optional
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from police recorded accidents to simulation

e use in simulation Fraunhofer Simulation (Fsim)

input output

Geo referenced
trajectory

I Faunhofer VI
- PC Crash file Json-
Speed Frofile (Mother Format)

Geo referenced
sketch

5
>

application
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from police recorded accidents to simulation

e use in simulation IPG CarMaker

input output

Geo referenced
trajectory

5
>

g

Geo referenced
sketch
—

I Faunhofer VI
- PC Crash file Json-
Speed Frofile (Mother Format)

A 4

application

Car Maker- file
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from police recorded accidents to simulation
 Store in PCM database

input output application %
- Geo referenced -%
trajectory =
ﬂ > Car Maker- file =
- Faunhofer IVI "
- PC Crash file Json-
o PCM
g ~_Database
Geo referenced -
—
* 5.000 accidents per year
* 900 variations per accident
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GIDAS=

GERMAN IN-DEPTH ACCIDENT STUDY

—>

Accident

sketch “ j/z’/\\\g

Vehicle dynamics

PCM Converter

Conversion

of needed
PCM
information

Plausibility
routines

Check of
PC-CRASH

results
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YUFO _
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Zentrale Stelle

Recording
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Processing
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Digitalized
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YUFo

Recording

o Sensor data m
* Accelerometer .
* Rotation rate sensor ho
GPS
Camera
Processor and ring memory
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[ GmbH ]

FSO =d II

Zentrale Stelle

YUFO

Object recognition
and
Object tracking

Processing

Distance estimation

GPS and map data
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Methods and framework developed
within the consortium of SePIA
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Digitalized

[ GmbH ]

FSO =d II

Zentrale Stelle

YUFo

Scenario

PCM format
Global data |
L2 2
Road users Environment Properties
& Libraries
Parametrization / Detection of e
o Ego vehicle
o Other participants
o Objects / buildings
o Road markings
o Traffic signs
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Application: evaluation of opponent’s position at specific times

Car-Car : Distances @ TTC = 400...200ms (number opponents = 200)

from vehicle front to th
o

-10 -

Lateral distance from vehicle front to the near

.
W
GERMAN IN-DEPTH ACCIDENT STUDY

Sz POLIZEI
ZYEAS Brandenburg

15 1 1 1 1 L I
-15 -10 -5 0 5 10 15

Fo . l!:li Longitudinal distance from the front of the vehicle to the nearest corner in m
Zentrale Stelle
* 400 ms before crash
I

- 200 ms before crash
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Application: assessment of scenario’s criticality (e.g. Point Of No Return)

Scen’

avoidance maneuvers
database

(PC rmat)

_

$

PONRI SRR i
EUSKA —

& pouze % POLIZEI &!B&gr i g

LR as function of v,
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Application: assessment of scenario’s criticality (e.g. Time To Collision)

ScenM
dat¥ase
\G—-—/

. (PCM E— rmat) , |$

e GIDAS=

% POLIZEI %ﬁ POLIZEI
Fr Sachsen ST Brandenburg
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