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L3Pilot Common Data Format
Data Flow
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L3Pilot Common Data Format
Signal Requirements
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Research questions specified 
with logging requirements by 
Methodology Partners

Signals derived and sent 
out to discussion with Pilot 
Leaders

Available signals assessed and 
fixed for Common Data Format



L3Pilot Common Data Format
Requirements

• Portability
• Transfer of data from vehicle owner to analysis partner

• Compatibility
• Many different platforms used by vehicle owners
• Many different languages used in development and analysis
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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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L3Pilot Common Data Format (L3Pilot CDF)

• The CDF is made available to the public via Github: 
l3pilot/l3pilot-cdf
• Everyone is invited to use the format and contribute to it
• Use open source tools and formats to facilitate use in other 

projects

• Detailed information on the format can be found on NHTSA 
website (public access)
• “The L3Pilot Common Data Format – Enabling Efficient 

Automated Driving Data Analysis”
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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

Pilot Leader 
transfers converted 
data to Pilot Data 
Processing 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)

Pilot Data 
Processing Partner

Pilot Leader
Perform evaluation and
produce results for 
technical and traffic 
evaluation

Generate input for
impact assessment

Calculate impact
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Data Quality Checks

• List of common data quality mishaps and tests
• Best practices
• Pilot Leaders encouraged to follow checks

• Consisted of 28 mandatory and 4 optional checks
• Sensors, Enumerations and Format
• Aggregated Data and Scenarios

• In the end, some data quality issues were still discovered 
during evaluation phase
• Very time-consuming, if vehicle data must be re-processed
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L3Pilot Data Tools
Development

• Various software tools were developed and improved 
within L3Pilot

• 2481 single commits to the Gitlab Server in 21 repositories
• Over 2 commits per day on every weekday in project 

duration

• Nearly 700 issues opened, discussed, fixed and closed

• International team of over 20 developers
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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 Pilot Leader has 

access to

H5 data for Pilot Data 
Processing Partner

SHA256 Driver ID 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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Consolidated Database
Overview

• Interfaces for storing, managing and retrieving vehicular 
measurements. 

• Big data management based on non-relational database

• Includes run-time checks for data integrity

• User roles, to guarantee the needed confidentiality levels

• Made available through cloud provider

• Tools for accessing and up- and downloads available to 
evaluation partners

• The L3Pilot CDB is a configured instance of the open source 
Measurify IoT development framework: https://measurify.org/
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Conclusions

• Collaborative work of over 20 international developers

• Developed a harmonized Common Data Format used by pilot leaders and pilot 
data processing partners

• Made Common Data Format open source and available to interested parties

• Developed a set of harmonized tools for converting, transferring and evaluating 
piloting data
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