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Introductory Questions & Overview
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Introductory Questions

What do we need for a high-quality, 
reusable dataset?
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Introductory Questions

How do we define 'relevant' data, and what 
essential aspects must be covered when 

recording it?
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Introductory Questions

What bottlenecks do we face 
when trying to use it?

Data Quality & Noise

Sensor Noise?
Missing Values?
Outlier?

Timing & Synchronization

Clock Drift?
Sampling Mismatches?
Playback vs Live Latency?

Infrastructure & Scale

Massive File Sizes?
Storage Bottlenecks?
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Overview

2. Selective Recording

• Only relevant scenarios

are recorded.

• Trigger-based.

• Record new / critical / 

abnormal situations

1. Sensors

• Cameras

• LiDARs

• Radars

• GPS 

• Vehicle signals

3. MCAP Quality Check
 Correct Timestamps

 MCAP file contains
correct data and topic

 Topic frequency is
acceptable

4. Postprocessing and 

Review

• Validated data is

seperated in sequences

• Raw images to Frames 

(png)  conversion

• Extract GPS 

coordinates.

5. Anonymization

• Data is anonymized

• Sensitive informations is

protected



Data Recording
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AVL Deutschland GmbH FZI Forschungszentrum 
Informatik

CoCar NextGen is a multi purpose 
research platform for automated and 
connected driving. The modular 
design facilitates its use in various 
applications and research fields in 
new mobility concepts. 

b-plus GmbH 

The b-plus research vehicle “NOVA” 
was developed as part of the jbDATA 
project and specifically designed to 
meet its requirements. It features a 
multimodal sensor suite comprising 
cameras, LiDAR, and radar.

The Vehicles

AVL Dynamic Ground Truth (DGT) is 
a highly precise reference 
measurement system for 
automated and connected driving. 
The modular roof-mounted system 
is equipped with 3 lidar sensors, 6 
cameras, and a dGPS device for 
centimeter-precision dynamic 
positioning.

Image: © AVL

Image: © FZI Image: © b-plus
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Planning for diverse ODDs 

Recording different road types, times of day, etc. can
be planned for.

Trigger

To capture relevant scenarios and corner cases 
directly on the edge platform, ROS 2-based trigger 
nodes were implemented. These nodes activate upon 
detecting specific events or anomalies, ensuring that 
only this targeted data is recorded on the edge device.

Recording

Image: © FZI

Image: © FZI

Image: © AVL
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Quality Check

Are all messages available?

Sensor outages

Are the triggered events
correctly associated to the
triggers?

Pseudo/Prelabeling Labeling

Post-Processing

Image: © b-plus

Image: © b-plus Image: © FZI



• Anonymization to ensure privacy rights

• Different state of the art techniques across partners

• Close interaction with GDPR officers of each
company

• Cross evaluation of methods
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Anonymization

Image: © FZI
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Anonymization

Image: © b-pluisImage: © b-pluis
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Anonymization

Image: © b-pluis



Data Selection, Data Formats & 
Annotations
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End-to-end data & ML pipeline
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Data Mining Strategy
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Object Detection: In-Distribution and Out-of-Distribution

Category Examples

Sensor Artifact dirt, raindrops, graffiti

Special Vehicle taxi, ambulance, tram

Ambiguous Objects animal, flags

Out-of-DistributionIn-Distribution

Category Examples

Vehicles car, bus, bicycle 

Vulnerable Road Users person, rider

Infrastructure traffic light, traffic sign

Example from FZI (© FZI) Example from AVL (© jbDATA Consortium)
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Data Statistics

Surface Condition vs. Weather Ego Behavior



Metadata Statistics



Lessons Learned



• Define interfaces early

• Long discussions until we defined metadata, data types, …

• Using oC and Commercial tools

• Quality of pre-labels important for triggering approaches

• Be aware of which task you want to solve with a dataset

Lessons Learned



Thank you for your attention!

Hendrik Königshof, Philip Schörner | FZI
Peter Szabados | Luxoft
Yue Yao | Aumovio
Michael Schötz | THD

www.justbetterdata.de/en/home/
www.linkedin.com/company/ki-familie

just better DATA is a project of the KI Familie. It was initiated and developed by the 
VDA Leitinitiative autonomous and connected driving and is funded by the Federal 
Ministry for Economic Affairs and Energy.

images: title: EICT

https://www.justbetterdata.de/en/home/
https://www.linkedin.com/company/ki-familie
https://www.linkedin.com/company/ki-familie
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