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Outline of the presentationOutline of the presentationOutline of the presentationOutline of the presentation

• French practices on longitudinal evenness

• The new available tools:

• A new measurement device

• A new measurement test method

• An enhanced software

• Current researches:

• Evaluation of the French secondary roads using low- cost sensors (« Uni Box »)

• Measurement of the driver comfort using sensors inc luded in smart phones



French practices until 2008French practices until 2008French practices until 2008French practices until 2008
• APL system : this device is mainly used for the reception of the wearing course 
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Measured profile

Filtered profile for 0.7 < λλλλ < 2.8 m (short wavelength)

Filtered profile for 2.8 < λλλλ < 11.3 m (medium wavelength)
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• Longitudinal MuLtiProfilometer (MLPL*)
• Measurement principle

=> 3 kinds of sensors are combined

- 2 or 3 laser (D) : distance between the vehicle and 
the road surface
- 1 accelerometer (A) : vertical acceleration
- 1 gyroscope (P) : roll measurement (correction)

dxADZ
x

xxx ∫∫+= 2
corrected by Px

* Based on a 
Greenwood™ device, 
adapted to French context.
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Performance of the MLPL in comparison with the APL

• Checking the transfer function between MLPL & APL using a bench vibration
• Identical response in the range 0.7 < λ < 50 m

• MLPL system works independently of the velocity (unlike APL system)
• Works on all types of wearing course

• Also able to measure the megatexture (λ<0.7m) and the very long wavelengths (λ>50 
m)

Vibration 
bench test
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• Validation of the MLPL system (analysis of the PSD)

Comparaison de la densité spectrale de l'APL et du MLPL
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• A new method describing longitudinal evenness 
measurement procedures

• Aim : Defining the measurement conditions 
and the data processing

• Description
• 1 general volume
• 5 specific volumes addressing applications 

in different fields
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• Volume 1 : Control of road wearing courses conformity
• Volume 2 : Pavement condition evaluation on main roads
• Volume 3 : Definition of reshaping specifications
• Volume 4 : Control of airfield wearing courses conformity
• Volume 5 : Assessment, diagnosis, decision-making

• Appendix : Description of the device and its verification
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• Volume 2 : Pavement condition evaluation on main ro adways
� Observations

• Surface or fatigue deterioration  (cracking, depression...) often result in distresses 
specific to the wheel paths

• This distresses impact the short wavelength indicator (SW and megatexture) but 
only in the wheel paths 

• A new indicator, based on the difference of SW between the wheel paths and the 
middle of the lane, has been set up to identify the presence of these structural 
problems

Succession of depressions with depth  Succession of depressions with depth  

between 1 and  3 cmbetween 1 and  3 cm
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• Volume 2 : Pavement condition evaluation on main ro adways
� Illustrations of quality indicators (surface and structure)

Surface defects

Structure defects
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• Volume 3 : Definition of reshaping specifications
� Estimating the reshaping of a minor road with the IRL indicator

Zoom over 100 m

After workAfter work

Before workBefore work

IRL : Proportional to the surfaces 
calculated under a rule of 13 m

IRL before reshaping
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• Volume 5 : Assessment, diagnosis, decision-making
� Goal : Creating new tools in order to detect individual defects which are difficultly 

detectable with the usual scoring system
� Very localized defects during overlaying (joint return or stop finisher)
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� Periodic defects due to the inappropriate adjustment of the finisher

Pic à 8 
m Video

Defects are not easily detectable on the raw profile…

…but they are clearly visible on the PSD (peak)
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� Generation of roll due to the spreading by two finishers on the same (central) lane �
phase difference on signals between the left and the right profile

Phase shift
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� Airfield pavement : measurement of the very long wavelengths (λ>50m) using the MLPL 
system

500 m

1 m

3D measurement of the landing track

Profile MLPL system vs. Theodolite profile 
filtered by 400 m
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Application of the Bump method using MLPL data
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• Finding a new pavement monitoring strategy for secondary roads : Data 
collection and processing by a fleet of vehicles, equipped with low-cost 
instrumentation, that run all across the road network (e.g. patrol vehicles)

• Development of a compact system composed with low-cost sensors and based 
on the same principle than the MLPL system.

The metrological performance of the
low-cost instrumentation is relevant in
view of the operating spatial frequencies
(according to road experiments).
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• “Smartphone project” : Realization of a demonstrator for the measurement of the 
users comfort using smartphone sensors
� Selection of road sections on which the comfort and the geometry are precisely known 
� Equipment of a fleet of vehicles with smartphones
� Recording of geospatial data using:

� Accelerometer + gyroscope + GPS data coming from smartphone sensors
� Eventually, other vehicle sensors via Bluetooth (CAN bus, low-cost sensor) 

� Inboard preprocessing delivers indicators for each vehicle
� 3G indicators transmission toward a roadside server
� Fusion of multi-vehicles data to increase the accuracy
� Looking up & displaying data

Deterioration

Body

Passenger cell

Suspension

Stub axle
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Data base

Server

Clients

Map
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