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WHICH KIND OF DATA?







IN WHICH QUANTITY?





BUT WHY ?



Two Reasons…

• Road safety research

– Less, more diverse accidents, complex factors

– Obvious safety measures already taken

– New challenges (distraction, vulnerable road 
users)

 Transition from accidentolgy to incidentology.



Two Reasons…

• Industrial development of Advanced Driving 
Assistance Systems and Autonomous Vehicles

– Continuous action of system, depending on real-
time interpretation of a complex environment 
from sensor measures

– Extremely rare events may have disastrous impact 
(black swan theory)

 Necessity to characterize driving habits



…To invent a new methodology



…To invent a new methodology



…To invent a new methodology



SO… WHAT DO WE DO WITH THAT 
DATA?



• Not too many lines
• Comparable statistical individuals
• In most cases, one line is one 

sub-part of a trip

« Raw data » « Aggregated data »

Attributes

THE Process…



…In more details

Raw

Per-trip processing



…In more details

Raw Matlab Raw

conversion

Per-trip processing



…In more details

Matlab Raw Preprocessed

preprocessing

Synchronization
Harmonization

External data integration

Per-trip processing



…In more details

ProcessedPreprocessed

processing

calculation of:
‣ Derived measures
‣ Per-trip attributes
‣ Events
‣ Situations

Per-trip processing



…In more details

Processed
DB

upload

Per-trip processing



…In more details

Per-trip processing

Raw Matlab Raw Preprocessed Processed

Raw Matlab Raw Preprocessed Processed

Raw Matlab Raw Preprocessed Processed DB

Transversal analysis

…from all trips

SIT1

SIT2
SIT3

…

SV1 SV2 PI1

…

Results table A



LOOKS A LITTLE BIT TOO EASY…



Challenges

DBRaw data Conversion
& Preprocessing

Automated
processing

Annotation &
Manual edit

Analysis Results

No such a linear process…



Challenges

Raw data Conversion
& Preprocessing

Automated
processing

Annotation &
Manual edit

Analysis Results

Dataset is huge… and unpredictable !

DB



Challenges

Raw data Conversion
& Preprocessing

Automated
processing

Annotation &
Manual edit

Analysis Results

All kinds of crazy people want to play…

DB



Challenges

Raw data Conversion
& Preprocessing

Automated
processing

Annotation &
Manual edit

Analysis Results

…And change idea when they see first results,

DB

…leading to changes
in the process…



Challenges

Raw data Conversion
& Preprocessing

Automated
processing

Annotation &
Manual edit

Analysis Results

While new data continues to be acquired !

DB



HOW TO ADDRESS THEM?



DRIVEWARE

• An integrated framework & tool taking care of:
– Data management
– Indexing and research
– Harmonization and synchronization
– External data integration and algorithmic enrichment
– Reduction
– Visualization
– Annotation

• Dataflow management system for large scale, 
driving data batch processing

• In MATLAB



DRIVEWARE

• It’s entire behaviour is based on the 
description of the data (a.k.a as data model) 
and the corresponding user algorithms













DRIVEWARE

• Pros
– Takes care of computer 

science challenges 
– Secures data (no direct access 

to original data)
– Enforces structured approach
– Readily implements usual 

tasks (visualization, filtering…)
– Facilitates data access
– Facilitates reuse of data
– Facilitates reuse of algorithms
– Avoids unnecessary 

recalculations
– Very generic and adaptable

• Limits
– Does not contain 

« scientific » algorithms. 

These have to be 

implemented by users. 

– Handles each record 

independently (allows 

parallelization)

– Not « everything » can be 

done within this 

environment. Only 

continuous data 

enrich/reduce.



SALSA
A Large Scale Driving Data Analysis Tool



SALSA
A General Purpose, Large Scale Data Reduction Tool



SALSA

• Same approach as DRIVEWARE

• Is general purpose 

• Much more open and modular architecture

• Much better collaboration approach, users 
management and large scale annotation tools

• Integrates 5 years of user experience feedback

• Will be battle tested within UDRIVE project 
(http://www.udrive.eu)

• Still integrates within MATLAB

http://www.udrive.eu


SALSA’s DATA MODEL

Stream recordID, chID, (index) … …

Stream … …

Stream … …

Data Segment
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SALSA’s DATA MODEL

Date

Driver

Vehicle

Logger

Record

Driver

Vehicle

Logger

Record

Driver

Vehicle

Logger

Record

Driver

Vehicle

Logger

Record

Driver

Vehicle

Logger

Record

Driver

Vehicle

Logger

Record

TimeTrips:

Situations:

SCE:



Algorithms

• Contained in nodes

• Executed on each instance of a DataSegment

• Possibility to select a reference time, with on-the-fly
resampling

« Anything » 
in Record

(collections)

.m function

External dependencies:
- Other .m
- Executable
- Resource files

…

DataSegment
Attributes

Annotation

DataSegment
Signals

DataSegment
Signals

DataSegment
Attributes

TimeSeries Time & characteristics

Annotation



Demo planned early/spring 2016 
clement.val@ceesar.fr



ANY MORE QUESTION?



Pourquoi Matlab ?

• Utilisé par la majorité de nos utilisateurs pour le 
traitement de leurs données

• Calcul parallèle très facilement mis en place (PCT)
• Intégration avec l’IDE
• « A peu près » apte au développement d’une 

telle application (OOP)
• Néanmoins, avec plus de temps, on aurait sans 

doute développé une appli plus généraliste 
présentant, entre autre, une interface vers 
MATLAB.



Pourquoi MariaDB ?

• Coût d’entrée

• Familiarité avec MySQL 

• Convaincus par l’équipe consulting de SkySQL

• Intégration de TokuDB

• Ouverture :
– Sharding (spider)

– Connect engine

– Dynamic columns

– Cassandra access



TokuDB

• Compatibilité

• Indexation rapide

• Compression

• Ecriture/update rapide

• Changement du schéma ‘en ligne’


