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Monday, March 1, 2021

• Introduction (Adrian Zlocki)

• Getting from Vehicle Data to Evaluation Data (Johannes Hiller, ika)

• Should we only share data? (Clement Val, Ceasar)

• Interactive workshop

• Conclusions for wrap-up

Agenda for this break-out



Monday, March 1, 2021

• Goal: Discussion on possibilities of in-vehicle data selection and analysis

• Data is generated in vehicles for research and development

• This leads to difficulties in managing large amounts of data, governing and protecting IP rights, 
and privacy issues

• What if the data could be processed in-vehicle and only a reduced dataset is sent back-office, 
after data is pseudonymized and reduced in size? 

→ This workshop will discuss if and how in-vehicle data selection analysis is useful and what is 
necessary to have this implemented.
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Getting from Vehicle Data to Evaluation Data (Johannes Hiller, ika)
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www.L3Pilot.eu Twitter@_L3Pilot_ LinkedInL3Pilot

Johannes Hiller, ika RWTH Aachen

Getting from Vehicle Data to 
Evaluation Data

ARCADE: Workshop on Data Sharing for 
Automated Driving



L3Pilot

Pilot across Europe

625.02.2021 ARCADE Workshop



L3Pilot Common Data Format

Data Flow
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L3Pilot Common Data Format

HDF5

• Many file formats were checked

• Hierarchical Data Format (HDF) was selected

• Portable, binary format

• Compression optional

• Open source and free to use

• Available for many platforms & languages

• Windows, Linux, …

• Matlab, C/C++, Python, Java, …
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L3Pilot Common Data Format

Structure with Vehicle Signals
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L3Pilot Common Data Format

Structure with Vehicle Signals
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Pseudonymization Process

First name Last name Driver ID SHA256(Driver ID + salt) Age Gender Nationality …

David Davidson 001 1a064a72…1afe5341 26 Male Earth …

Stan Stanson 002 b2452fbb…02753647 38 Male Mars …

Nelly Nelson 003 339b0d9a…212960be 29 Female Venus …

H5 file Start timestamp End timestamp Driver ID Trip ID (SHA256 of start 

timestamp + salt)

var

2019-04-23.h5 1530364592574 1530364652474 1a064a72 691ea24d…b79b5524 …

2019-04-24.h5 1530364651438 1530364677843 b2452fbb 4a8c43dd…1d228db6 …

2019-04-25.h5 1530364651778 1530364651234 339b0d9a dc0d005d…4e26967a …

Master table of participants 

which only OEM has access 

to

H5 data for selected partner

SHA256 driverID is only link between these

Trip ID Max/min/avg var

691ea24d …

4a8c43dd …

dc0d005d …

Consolidated database 

(Consortium has access)

Personal information
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Collect raw data from 

vehicle

Quality check on raw data

Conversion of raw data to 

L3Pilot Common Data 

Format (CDF)

Quality check on converted 

data

Vehicle owner

transfers converted 

data to selected

partner

Quality check on converted data

Run Derived measures (DM) and scenario

scripts

Video annotation based on generated DMs and 

Scenarios

Run Performance Indicators (PI) scripts

Aggregate enriched data

Upload aggregated data to consolidated

database (CDB)

Query aggregated data from consolidated 

database (CDB)

Selected partners

Vehicle owners

Perform evaluation and

produce results for 

technical and traffic 

evaluation

Generate input for

impact assessment

Calculate impact
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Vehicle owners Selected partners

Vehicle owner 

fixes bugs in data

Collect raw data 

from vehicle

Quality check on raw data

Conversion of raw data to L3Pilot 

Common Data Format (CDF)

Quality check on converted data

Vehicle owner transfers

converted data to selected

partner

Quality check on converted data

Run Derived measures (DM) and scenario

scripts

Video annotation based on generated DMs and 

Scenarios

Run Performance Indicators (PI) scripts

Aggregate enriched data

Upload aggregated data to 

consolidated database (CDB)



Thank you for your kind attention.

This project has received funding from the European Union’s Horizon 2020

research and innovation programme under grant agreement No 723051.

www.L3Pilot.eu Twitter@_L3Pilot_ LinkedInL3Pilot

Johannes Hiller

Ika RWTH Aachen University
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Should we only share data? (Clement Val, Ceasar)

Impulse Presentation 2
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Shouldn’t we share 

more than data?

Clément Val



CEESAR
• Non-profit organisation established in 1992

…to carry out scientific research for a safe and 
sustainable mobility.

~30 employees in 3 departments :
– Accident research: understand accidents

– Biomechanics: reduce their impact

– Driver Behaviour: avoid them



OEM

From real needs to 

intended functionality

From intended functionality 

to physical solutions



Functional Safety? SOTIF?
Required Behaviour

Specified 
Behaviour

Implemented 
Behaviour Implementation gap

Functional Safety (Stellet et al., 2019)



→High dependency on driver behaviour 

/ infinity of situations met on the road

→Necessity for large scale data 
collection & analysis : ND & FOT



ND & FOT @ CEESAR
• ENDURANCE (2006→2007)

• EUROFOT (2008→2012)

• UDRIVE (2012→2017)

• SCOOP (2016→2018)

• MOOVE (2016→…)

• L3Pilot (2019→2020)

• SAM (2020→…)
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Data collection Pre-processing

Results

Hosting

Processing

…0x66 0x75 
0x63 0x6B
0x20 0x69 0x74 
0x21…

…0x66 0x75 
0x63 0x6B
0x20 0x69 0x74 
0x21…

Analysis

• May be complex

• Depends on 
analysis objectives

• Depends on data
(content, quality…)

• May evolve

Processing



We ♥ data reuse!

UDRIVE
Passenger cars

Database

OEM 1 - Eco driving
- Feet position when using cruise control
- Avoidance manoeuvres

OEM 2 - Behaviour in traffic jams
- ADAS functional safety

OEM 1 & 2 - Safety relevant events / scenarios

OEM 3 - Ordinary driving scenarios

French rail - Behaviour at level crossings

Authorities - Phone while driving

…



We noticed that…

• We used data in ways we never initially 
imagined

• At least 90% of the job is in processing, not in 
analysis

• Most of it is dealing with ‘inadequacy’ of the 
original data to address a specific need

• These ‘inadequacies’ are sensor/technology 
dependent



We noticed that…

• Derived measures can sometimes be reused 
for different projects, sometimes not 
(incl. for the “same” measure)

• Validation after reusing algorithms developed 
on other dataset usually shows significant 
regressions (even though input variables are the “same”, 
even though new dataset is “better”)

• We sometimes have to go back to raw data



Share /ʃeər/ verb

• “to have or use something at the same time 
as somebody else”

• “to divide something up between several 
people, groups, etc.”

• “to let somebody use or have what you have”



Share /ʃeər/ verb

• “to have or use something at the same time 
as somebody else”

• “to divide something up between several 
people, groups, etc.”
→ Sharing effort

• “to let somebody use or have what you have”
→ Contributing existing data



+          = ?

Merging datasets?



Should we merge these?

Small dataset with 
very high quality

★★★★★

Huge dataset with simple 
/ low quality data

★☆☆☆☆



Should we merge these?

Very precise single-
sensor object data, 
long range, but only 

160° FOV

360° FOV, short 
range, from poor 

multi-sensor fusion



Should we merge these?

HD Map “SD” MapHD Map



Should we merge these?

High frequency & 
high precision RTK

Low frequency 
standard GNSS



We then need to…
• Define a common model which

– is a least common denominator 
– masks significant differences in actual data

– can’t really account for unknown/future uses of the 
dataset

• Spend considerable time (money!):
– To convert data to common model, degrading it in 

the process

– To convert and validate algorithms which were 
developed (and validated!) on one dataset



+          = ?

Merging datasets?



+          = ?

Merging datasets?



Solution

• Spend the time & money on 

harmonised data collection instead

• We really do need to share more than 
data



Monday, March 1, 2021

Discussion until 15:30; 

From 15:30 Wrap-up;

Then back to plenary session

Interactive Workshop
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• Topics

• Video Data

• Effective anonymization

• How non personal data is addressed within the automated driving environment? And how it was managed in existing 
projects like UDRIVE? Autopilot? and L3Pilot?

• Property of the data

• Use of widely supported (not customized)metadata standards

• How much time data are in a repository? Will they be destroyed after certain time?

• Who owns the data?

• The user /driver being and the only owner of the data not companies

• International perspective. Data exchange with China or US

• What is the purpose (final objective) of data sharing (for AD and/or Smart Mobility)?

Results from Padlet morning session
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• 15 persons in Bo

• Make aware of and re-use of existing data formats

• ASAM activities is something that projects should have in mind

• There seems to be a clear separation between engineers and legal entities. 

• Should public authorities provide HD maps for their public roads?

• When is raw data needed? When aggregated? What frequencies?

• For in-vehicle processing, pre-selection and aggregation needs to be done

• When collecting data in the vehicle, we are mostly limited to one use-case

• Data sharing in real-time has other requirements

Wrap-Up BO2
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