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Data management - what is it? 
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EuroFOT Data Management Chain 

100 30 
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Swedish VMC Data Management Chain 

Questionnaires 
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Data Acquisition System 

Of the shelf 
components 
In-house developed 
software (modified for 
euroFOT) 
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Pre-processing in the Swedish VMC in euroFOT
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 This flowchart shows the Swedish VMC’s data pre-processing steps from when data is available at OEM until it is delievered at SAFER/Chalmers for upload.

Decrypt data, 
extract all data 
sources and 

save in 
intermediate 

oDataSet.mat 
format

Fix1) timestamps 
per data source. 

Use linear 
regression to 

avoid clock drift

Perform processing of 
some OEM sensitive 

measures to less 
sensitive derived 

measures (pre-pre-
processing on CAN)

Disk plugged into 
USB port in 

workstation and 
Matlab instance 

intiates processing

Per trip processing 
starts. Estimate space 

needed and check 
free space on server 

and transfer disks

Load vehicle 
unique 

configuration file 
(oPreProcCfg) 

and create output 
directories if 
necessary.

Too short 
trips are 

discarded 
(<XXs)

Calculate1) pre-resample 
derived measures (e.g 
Jerk) per data source. 

Add to measures for this 
data source in oDataSet.

Instantiate1) 
oDBdata for the 

first time.

Apply1) anti-
aliasing filter 

Based on 
oPreProCfg

Add metadata 
information to the 

oDBdata

Add1) metadata 
about filter and 

resampled data to 
oDBdata

Apply1) resampling for each individual 
measure. Crucial step. Based on 

oPreProCfg. Add to oDBdata

For measures not in 
oPreProcCfg, get nearest-

neighbour-interpolation1) per 
source corresponding to 

resample. Add to oDBdata. 
(primarily for debugging)   

Extract baseline and 
treatment information for 
this trip (base on CAN)

Add1) common time 
information from 

resample to oDBdata 

Run a first data 
verification script on 
oDBdata. Add errors 

and/or warnings 
information to oDBdata.

Calculate1) per-sample 
quality on oDBdata for a 

few measures/data 
sources. Add to 

oDBdata

Calculate1) all 
derived 

measures. 
Calculate in tiers. 
Add to oDBdata

Calculate1) all 
events (tier 

based) Add to 
oDBdata

Remove1) some 
orignial 

measures from 
oDBdata, as 
stated in the 
oPreProcCfg

Decode 
CAN into 
measures 
(human 

readable)

Change 
measure names 

according to 
configuration file 

1) (name 
harmonization)

Create a common 
time vector1) at 
10Hz based on 

the CAN-velocity 
timestamps

Remove the first Xs1) 
and the last Ys1) of data 
(different at VTEC and 
VCC) due to startup/
shutdown effects on 

data sources

Calculate1) per-measure 
quality on oDBdata for 
measures using per-

sample quality. Add to 
oDBdata

Calculate1) per-trip 
quality. Based on per 

measure quality. Add to 
oDBdata

Calculate1) 
derived 

measure 
quality

Calculate Kalman 
filter sensor fusion 

for position and 
heading 

enhancement.

Read1) MAP 
data information 

(data 
enrichment) and 
add to oDBdata

Handle1) 
significant 
digits and 
too large/

infinite 
values.

Separate1) 
EyeTracker 
data from 
other data 
(different 

frequency)

Add driver ID

Sort measures 
and events 

alphabetically 
(simplify usage)

Save 
oDBdata on 
server and 

transfer disk. 
Display 

statistics

Convert video 
streams to X.264 

and store on 
server and 

transfer disk (with 
checksums)

Display statistic

Check that all files 
have been 

processed and 
remove data from 

original disk

When tranfer disk 
is almost full, 

move to SAFER/
Chalmers for 

uploading

EyeTracker specific pre-
processing including data 

extraction, filtering, derived 
measure and quality 
calculations, but not 
resampling (stored in 

source frequency) 

Save the file in 
the intermediate 

format 
oDataSet.mat 

temporarily

Handling1) NaN/
Error values for 
some measures 
(specifically for 

CAN)

1) The OEM specific information about per-vehicle configuration is added in the MS Excel document called MEPS . This document is then parsed by Matlab and a Matlab structure (called oPreProcCfg) 
containing all relevant configuration information (for each indivudual vehicle) is used in all steps of the pre-processing.   

Pre-Processing 

1. Read data, decrypt CAN and process eye tracker> 

2. Naming, time synch and high freq derived measures 

3. Filter and resample per measure 

 4. Calculate quality 

5. Calculate derived measures and events. Save to 
storage  
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Storage and Databases 

File system storage of video 
OracleTM SQL server for metadata, events, 
annotations and time-history data 
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Data Security and Access  

Video 

Data 

Decrypt data,
extract all data
sources and

save in
intermediate
RawMat.mat

format

Perform processing of
some OEM sensitive

measures to less sensitive
derived measures (pre-pre-

processing on CAN).
Include extract of

baseline/treatement.

Disk plugged into
USB on

workstation.

Matlab script initiated.
Per trip processing

starts. Estimate space
needed and check free
space on transfer disks

Load vehicle
unique

configuration file
and create output

directories if
necessary.

Too short
trips are

discarded
(<Xs)

Decode
CAN into
measures
(human

readable)

Fix1) timestamps
per data source.

Use linear
regression to

avoid clock drift

Calculate1) pre-
resample derived

measures (e.g Jerk) per
data source. Add to

measures for this data
source in oDataSet.

Instantiate1)

oDBdata (result
Matlab format)

for the first
time.

Add
metadata1)

information
to the

oDBdata

Create a common
time vector at

10Hz based on
the CAN-velocity

timestamps

Remove the first
5s1) and the last

5s1) of data due to
startup/shutdown
effects on data

sources

Save the file in
the intermediate

format
RawMat.mat

Change measure
names according
to configuration

file1) (name
harmonization)

Apply1) anti-
aliasing filter.

Add metadata1)

about filter and
resampled data to

oDBdata

Apply resampling1) for each individual
measures. Add to oDBdata.mat (pre-

processing result format)

Add common time
information from

resampling to oDBdata
(one time only)

Run1) a first data
verification script on

oDBdata. .

Calculate1) per-sample
quality on oDBdata for a

few measures/data
sources.

Calculate1) per-measure
quality on oDBdata for
measures, using per-

sample quality.

Calculate1) per-trip
quality. Based on per

measure quality.

Calculate1) all
derived

measures.
Calculate in tiers.

Calculate1) all
events (tier

based).

Calculate1)

derived
measure
quality

Calculate1) Kalman
filter sensor fusion

for position and
heading

enhancement.

Handle1)

significant digits
and too large/
infinite values.

Add driver ID

Sort measures
and events

alphabetically
(simplify usage)

Save
oDBdata on
server and

transfer disk.

Check that all files
have been

processed and
remove data from

original disk

When tranfer disk
is almost full,

move to SAFER/
Chalmers for

uploading

Plug transfer disk
into Uploading

station at SAFER
and start Data

upload

Check that all files
have been

uploaded and
remove data from

transfer disk

Move transfer
disk back to data

providerPhysical move
of disk

1) Based on the per-OEM information in the MS Excel document called MEPS. This file is parsed on Matlab and a .mat-file called oPreProcCfg.mat
(configuration file per vehicle) is used thoughout the pre-processing.
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Disk plugged into USB
on workstation and

files are copied
(separat process from

the other pre-
processing.)

Identification
if trip is

baseline or
treatment

Do MAP-
matching

(data
enrichment)
and add to
RawMat
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FOTware – Data analysis tool 
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Hypothesis Testing Framework 

MatlabTM 

Hypothesis analysis 
templates for scripts and 
input/output formats  
 

oDBdata()

oSegmentInfo (1...N)

iTripID

iDriverID

voVideoSources( 1..iNumVideoFiles)

...

oTripQuality

iTripvalid

iGPS_available

...

voMeasureData (1...N)

timeindex

mVelocityOverGround_GPS ()

mAccelPedalPos ()

mTTC()

...

oMeasureInfo
mVelocityOverGround_GPS

iMeasureID

sDescription

sUnit

oQuality

iMeasureValid (1...N)

sPerSampleVector

oQualityDetails

iNotConstant

iInRange

iDiffOK
...

timeindex

...

oEventInfo
eCRELongAcc1

sDescription

sComments

bSinglePoint

eCRELongAccDur1

...

oEventData (1...N) eCRELongAcc1 (1..i)

iTripID

dStartTime

...

...

oAnnotationData

oAnnotationInfo

oSQLInfo

110217_oDBdata_simple_lots_removed v2.mmap - 2011-03-22 -
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Conclusions 

Common euroFOT data management structure 
between sites 
Lessons learned from previous Swedish FOT/NDS 
projects very valuable 
Swedish implementation solid and proven - 
throughout the chain 
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