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Motivation

|:z| : Goals:

: « Avoid or mitigate traffic accidents
i « Optimization of ADAS/AD functionalities

.
-------------------------------------------------------------------------------------------------------

i Method:

i » Derivation of (highly) critical scenarios and edge

: cases for simulation environments and assessment
of ADAS/AD functionalities

- -
------------------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------
.

Starting point: GIDAS=-
: « Detailed accident database

*
---------------------------------------------------------------------------------------------------------
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I VUFO - Our Company
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VUFO - Our Company

] Q 222 1

Founded in 2005 Area of Dresden 29 Employees 31 Students

/‘I -
1 =
Accident > 500 Projects > 200 Publications Advanced training
investigation
@ ‘E.i L] -2
Consulting > 22.000 Affiliated company of QM certificated
Accident records TU Dresden AG
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Data source — in-depth accident research

Investigation area Information Database

'Fechmca'detall d GID AS=

GERMAN IN-DEPTH ACCIDENT STUDY

= accidentsite ~ 2.000 traffic accidents
per year, representative for

> \ Germany /
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Data source — in-depth accident research
Example case for scenario Left-Turn-Across-Path / Oncoming-Traffic

Accident scene
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Data source — in-depth accident research
Data processing of accident data
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Accident sketch Reconstruction of the accident
3D Laserscan Manual measurement i : with PC Crash®
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Detailed mapping of the environment Reconstru_ct_ion of the course of events and simulation =
: ) : : of the collision based on: : " i o
’ RO‘T"d markings - *  Brake or skidding marks
 Objects, e.g. buildings, trees «  End position of the participants :
« Temporary local changes to the road «  EDR recordings / electronic vehicle data
layout, e.g. construction site markings « Interviews
« Driving trajectories of the participants - + Evidences of the accident, e.g. vehicle parts,
: K blood marks

-
* * « *
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Data source — in-depth accident research
Example case for scenario Left-Turn-Across-Path / Oncoming-Traffic

Accident sketch Reconstruction of the accident with
PC Crash®
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Data source — in-depth accident research
Derivation of accident scenarios

---------------------------------------------------
3
-

VUFO Accident
Simulation Toolbox
(VAST)

GIDAS-PC

CIDASS

Pre-
Processin

g

Post-
Processing

* Pre-Crash-Matrix of GIDAS cases (GIDAS-PCM)
« Contains currently ~12.000 simulated accident scenarios
* Representation of ~5 s pre crash phase

*
--------------------------------------------------------------------------------------------------------------------------
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I Scenario generation
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Workflow for convertlng GIDAS INto S|mulateable formats

Creation of
OpenDRIVE

Extension of
OpenDRIVE
with objects

. GIDAS-PCM=

Creation of ‘ MATLAB ASAM o
!  OpenDRIVE i \uro ' OpenDRIVE

> — ] —

Uro

Creation of
OpenSCENARIO
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Scenario generation — OpenDRIVE / OpenSCENARIO
Example case for scenario Left-Turn-Across-Path / Oncoming-Traffic
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Perspective 30° e ' Rt ¢ : s Snap: Axis, 3D

6,680,442 vertices: 3,341,703




I Scenario enrichment
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Tagging process

e.g.,
weather
conditions

GIDAS= > OpenLABEL file

GERMAN IN-DEPTH ACCIDENT STUDY : : Tag g i n g to O I

e.g., type of the accident site Feme=n :

> ‘MATLAB‘ : >
- YUFO : :

o O S SO
1 .............. Scenarios can be assigned
: to ODD easily

e.g., speed and Tag library:
acceleration © BSIPAS 1883
extremes :
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Combination of scenarios and results of resimulation with GIDAS data

Accidents resimulated with : Accidents resimulated with ADAS
_ ADAS : 2 100% —
: 100% : :
: 90%
I 90%
: D o80% not.pr'eve(rjlttzti1r s:;ioghtly
: 80% : . ] : injured; 44,3%
. . GIDAS information  : 706 ot prevented: 59% —
B 0 - . - . E
about injury severity : .,
P 60% :
: 50% > 50% not prevented fatally
: 40% L / injured; 1,2%
I 40% : b
D 30% 30% prevented slightly
: : : injured; 25,0%
P20% prevented; 41% : i 20% prevented: 41% —
10% 10% prevented seriously injured;
: 14.4% pr'e\'/ented fatally
: 0% 0% injured; 1,6%
- 0 o N
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I Advantages of real accident scenarios
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Advantages of real accident scenarios from GIDAS

« Edge cases that actually occured in real traffic

» Accidents are representative for Germany

« Additional metadata from GIDAS enables easy assignment to ODD
« Benefit estimations for mitigated injuries and fatalities are possible
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Verkehrsunfallforschung

an der TU Dresden GmbH

TECHNISCI_'I_E ein Unternehmen der

Wiz TUDAG

ARE YOU INTERESTED?
PLEASE FEEL FREE TO CONTACT US!

Lucas Dulewicz Thomas Unger

Expert Simulation Head of data analysis and simulation
Lucas.Dulewicz@vufo.de Thomas.Unger@vufo.de
Tel.: +49 351 43 89 89 39 Tel.: +49 351 43 89 89 35

" www.vufo.de
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