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Real scenario

(accidents & critical events)

Different investigation 

methods and databases

PCM format 

specification

Open access 

@vufo.de

Digitalized scenario

Scenario 
database

(PCM format)

Merged database

for analyses and simulation

https://www.vufo.de/forschung-und-entwicklung/simulationen/
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Pre-Crash-Matrix (PCM) format
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Accident data in PCM

Source: www.openstreetmaps.de

Accident level

Vehicle level

Personal level

• 36.000 accidents since 1999

• Ø 3.500 single information 

per accident

• ~ 2.000 accidents per year

Traffic Accident Scenario Community2German In-Depth Accident Study1

1 provide by VUFO GmbH 2 provide by Fraunhofer IVI

• ~ 4,1 Mio. accidents since 2010

• Ø 110 single information 

per accident

• ~ 500.000 accidents per year
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from police recorded accidents to simulation

content EUSka database

• Location
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from police recorded accidents to simulation

content EUSka database

• Location

• Date and time
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from police recorded accidents to simulation

content EUSka database

• Location

• Date and time

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

content EUSka database

• 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

• Location

• Date and time

• Kind and type of accident

• Accident category (severity)

• Description
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from police recorded accidents to simulation

content EUSka database

• Location

• Date and time

• Kind and type of accident

• Accident category (severity)

• Description

• Kind and type of participants
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from police recorded accidents to simulation

content EUSka database

• Location

• Date and time

• Kind and type of accident

• Accident category (severity)

• Description

• Kind and type of participants

• Accident sketch
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from police recorded accidents to simulation

input

Police recorded 

accidents

Speed values 

and behaviour 

(AIM ATS)

Aero Images 

and M aps
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from police recorded accidents to simulation

Information added by Fraunhofer

• Trajectory of each participant

input

Police recorded 

accidents

Speed values 

and behaviour 

(AIM ATS)

Aero Images 

and M aps

process

Trajectory 

Creator

Geo referenced

trajectory
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from police recorded accidents to simulation

Information added by Fraunhofer

• Roadside, lanes and marks

input

Police recorded 

accidents

Speed values 

and behaviour 

(AIM ATS)

Aero Images 

and M aps

process

Trajectory 

Creator

Speed Creator

Sketch Creator

Geo referenced

trajectory

Speed Profile

Geo referenced 

sketch
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from police recorded accidents to simulation

Information added by Fraunhofer

• View obstacle (trees)

input

Police recorded 

accidents

Speed values 

and behaviour 

(AIM ATS)

Aero Images 

and M aps

process

Trajectory 

Creator

Speed Creator

Sketch Creator

Geo referenced

trajectory

Speed Profile

Geo referenced 

sketch
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from police recorded accidents to simulation

Information added by Fraunhofer

• Logic description of participant 
behaviour



Florian Spitzhüttl – VUFO GmbH
Martin Urban – Fraunhofer IVI

Testbed Dresden –
Synchronized Mobility 2023

from police recorded accidents to simulation

Information added by Fraunhofer

• Logic description of participant 
behaviour

• 3-digit type of accident
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from police recorded accidents to simulation

store simulation results
input

Police recorded 

accidents

Speed values 

and behaviour 

(AIM ATS)

Aero Images 

and M aps

process

Trajectory 

Creator

Speed Creator

Sketch Creator

output

SimCreator

PC Crash f ile
Fraunhofer IVI 

Json-

(Mother Format)

Geo referenced

trajectory

Speed Profile

Geo referenced 

sketch
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from police recorded accidents to simulation

• use in simulation Fraunhofer Simulation (Fsim)
input

Police recorded 

accidents

Speed values 

and behaviour 

(AIM ATS)

Aero Images 

and M aps

process

Trajectory 

Creator

Speed Creator

Sketch Creator

output

SimCreator

PC Crash f ile
Fraunhofer IVI 

Json-

(Mother Format)

Geo referenced

trajectory

Speed Profile

Geo referenced 

sketch

application

FSim
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from police recorded accidents to simulation

• use in simulation IPG CarMaker
input

Police recorded 

accidents

Speed values 

and behaviour 

(AIM ATS)

Aero Images 

and M aps

process

Trajectory 

Creator

Speed Creator

Sketch Creator

output

SimCreator

PC Crash f ile
Fraunhofer IVI 

Json-

(Mother Format)

Geo referenced

trajectory

Speed Profile

Geo referenced 

sketch

application

FSim

converter

Car Maker- file



application

PCM 
Database
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from police recorded accidents to simulation

• Store in PCM database
input

Police recorded 

accidents

Speed values 

and behaviour 

(AIM ATS)

Aero Images 

and M aps

process

Trajectory 

Creator

Speed Creator

Sketch Creator

output

SimCreator

PC Crash f ile
Fraunhofer IVI 

Json-

(Mother Format)

Geo referenced

trajectory

Speed Profile

Geo referenced 

sketch

FSim

converter

Car Maker- file

• 5.000 accidents per year
• 900 variations per accident
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PCM Converter

Conversion

of needed

PCM

information

Accident

sketch

Plausibility

routines

Check of

results

Vehicle dynamics
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Recording Processing
Digitalized

Scenario

Naturalistic Driving Study (NDS)
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o Sensor data 

• Accelerometer

• Rotation rate sensor

o GPS

o Camera 

o Processor and ring memory

Position Movement Video
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Object recognition
and
Object tracking

Distance estimation

GPS and map data Prof. Dr. rer. nat. Gumhold

Methods and framework developed 
within the consortium of SePIA
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Parametrization / Detection of

o Ego vehicle

o Other participants

o Objects / buildings

o Road markings

o Traffic signs

PCM format



Application
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Scenario 
database

(PCM format)

* 400 ms before crash

· 200 ms before crash

: evaluation of opponent’s position at specific times



Application: assessment of scenario’s criticality (e.g. Point Of No Return)
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Scenario 
database

(PCM format)

avoidance maneuvers

PONR[1]

as function of vrel

[1] F. Spitzhüttl; H. Liers. 2019. „Calculation of the 
Point Of No Return (PONR) from real-world 
accidents“, Enhanced Safety of Vehicles (ESV 2019).



Application: assessment of scenario’s criticality (e.g. Time To Collision)
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Scenario 
database

(PCM format)


