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A - Global Objective 

The main goal of VISUALISE is to provide 
dynamic Retro -reflection measurement 

of traffic signs and panels
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of traffic signs and panels



B - System Description (1/2) 

VISUALISE Key success factors :

� Ambient lighting effect is compensated for using pu lsed 
infrared illumination
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infrared illumination
� Luminance measurements are obtained at several 

distances yielding a Luminance curve
� Luminance to Retro-reflection conversion is carried  out 

using ground-truth-based calibration
� Fail/Pass Criteria is implemented based on National  

Regulations



B - System Description (2/2) 

VISUALISE hardware components are installed 
on a van (typical set-up):

� High resolution stereo-vision system (2 digital cam eras)
� Pulsed infrared illumination system
� Industrial Computer equipped with high-speed / high -capacity 

hard disks rack
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C – Calibration Process (1/9) 
Global Description

� 3 Pattern Signs corresponding to the three differen t 
materials: Class/Level 1, Class/Level 2, Class/Leve l 3

� Ground -truth data measured for the three different materia ls 
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� Ground -truth data measured for the three different materia ls 
at several distances

� In-line Process: Recording of video sequences at night-time 
using the Equipment (VISUALISE) and Pattern Signs

� Out-of-line Process:
� Image Processing
� L-R’ Calibration surfaces using optimization techniq ues



� 3 Pattern Signs corresponding to three different ma terials: 
Class/Level 1, Class/Level 2, Class/Level 3

C – Calibration Process (2/9)
Pattern Signs

Class 1

Class 2

Class 3
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� 3 Typical Luminace curves corresponding to three di fferent 
materials: Class/Level 1, Class/Level 2, Class/Leve l 3



Ground-Truth Data

� Ground-truth data measured for the three different materials at several 
distances

C - Calibration Process (3/9)

Distance (m) Obs. Angle aaaa Class 3 Class 2 Class 1 

330 0,1 893 359 109
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166 0,2 613 314 97

100 0,33 666 231 76

67 0,5 480 123 50

48 0,7 308 44 31

33,5 1 128 19,6 19

22,5 1,5 30 13,6 10

16,8 2 6,9 5,7 5,2



C – Calibration Process (4/9)           
In-line Process

� Calibration based up on recording of video sequence s at 
night-time, using the Equipment (VISUALISE) and Pat tern 
Signs: 
• Straight path: 200m 

• Lateral distance vehicle-sign: 5m
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• Sign height above ground: 2.5m



� Foreground Colors and background are separated yiel ding 
Luminance curves (gray-scale) for white, yellow, bl ue, green 
and red colors

� 2 Recording are performed for each material
� Example of gray -scale Luminance curves in a real calibration 

C – Calibration Process (5/9)

Out-of-line Process
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� Example of gray -scale Luminance curves in a real calibration 
experiment



� Luminance curves are averaged and filtered for the three materials

C – Calibration Process (6/9)

Out-of-line Process
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� Luminance curves for all colors in Class/Level 3 re tro-reflective material



Conversion from Gray -Scale Luminance 
Curve to Retro -reflection Curve

� Constraints:
o For a given Luminance value (L), the greater the di stance (d) the 

greater the Retro-reflection value (R’)

C – Calibration Process (7/9)
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o For a given distance (d), the greater the Luminance  value (L) the 
greater the Retro-reflection value (R’)

� Based on these constraints, a matrix is built up to  convert 
from (L,d) to (R’) using interpolated values to fil l the missing 
gaps

� A different matrix is built for each material yield ing 3 different 
L-R’ conversion surfaces



� Examples of L-R’ conversion 
surfaces

C – Calibration Process (8/9)
Conversion from Gray-Scale Luminance Curve to Retro -reflection Curve
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� Example of estimated retro curve for Class/Level 2 P attern sign

C – Calibration Process (9/9)

Conversion from Gray-Scale Luminance Curve to Retro -reflection Curve
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D – Complete VISUALISE Process (1/4)

High Resolution StereoHigh Resolution Stereo--Vision and Pulsed Vision and Pulsed 
Infrared Illumination allows:Infrared Illumination allows:

••Luminance measures from 170m to 14m. Luminance measures from 170m to 14m. 

1. 1. Acquire and record images (illuminated and no nAcquire and record images (illuminated and non--ill uminated): illuminated): 
InIn--line Processline Process
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••Luminance measures from 170m to 14m. Luminance measures from 170m to 14m. 
••Position (“Triangling”) of traffic signs.Position (“Triangling”) of traffic signs.
••Elimination of lighting pollution. Elimination of lighting pollution. 
••High Speed Recording: average,  High Speed Recording: average,  
400Km/night.400Km/night.



2. 2. Accurate and Reliable Image Processing: Based up on “Hough Accurate and Reliable Image Processing: Based up on “Hough 
Transform (circles and lines)”.Transform (circles and lines)”.

D – Complete VISUALISE Process (2/4)

OutOut--ofof--line Processline Process
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Unique Data Processing: “backUnique Data Processing: “back--tracking” tracking” 
image processing and high speed image processing and high speed 
conversion (L into R’). conversion (L into R’). One hour recording One hour recording 
means one hour processing.means one hour processing.



D – Complete VISUALISE Process (3/4)

3.1. 3.1. Exclusive Conversion from Luminace (L) into Exclusive Conversion from Luminace (L) into 
Coefficient of RetroCoefficient of Retro--reflection (R’):reflection (R’):

OutOut--ofof--line Processline Process
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•• Extrapolate missing values in R’ Extrapolate missing values in R’ –– curve using linear estimation.curve using linear estimation.

•• Provide R’ Provide R’ –– value at 100m, or any other  point / points, of relevance within the curve.value at 100m, or any other  point / points, of relevance within the curve.



Examples of R’ measurement in real operation

3.2. 3.2. Exclusive conversion from Luminance (L) Exclusive conversion from Luminance (L) 
into Coefficient of Retrointo Coefficient of Retro--reflection (R’):reflection (R’):

D – Complete VISUALISE Process (4/4)

OutOut--ofof--line Processline Process
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E - Presentation of Results (1/2)
� Example of “output”
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Exclusive Results Display Software:
1. Data area
2. Panoramic image area
3. Monitoring of signs results
4. Traffic signs position



� Example of “output” (detail): Monitoring of sings r esults

E - Presentation of Results (2/2)
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F - Conclusions

Automatic inspection of signs and panels by offAutomatic inspection of signs and panels by off--line processing of line processing of 
video sequences acquired from a vehicle at 120 km/h.video sequences acquired from a vehicle at 120 km/h.

Extremely High Efficient and Accurate Equipment
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Signs detected:Signs detected: 99 over 100 installed.99 over 100 installed.

Signs measured (providing value of the R’):Signs measured (providing value of the R’): 97 over 100 installed.97 over 100 installed.

Accuracy in the “Pass / Fail” decision:Accuracy in the “Pass / Fail” decision: 91,66% (only 3 every 1.000 91,66% (only 3 every 1.000 
traffic signs have been detected as “false negatives”; the rest are traffic signs have been detected as “false negatives”; the rest are 
“false positives”).“false positives”).

Repeatability (in the statistical results):Repeatability (in the statistical results): 99,35%.99,35%.


