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For understanding For understanding ☺☺
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Purpose of the workPurpose of the work

InIn--situ video detection and analysis situ video detection and analysis 
setset--up for “1 on 1” and “S on 1” up for “1 on 1” and “S on 1” 

LIDTLIDT--measurementsmeasurements
at low repetition ratesat low repetition rates



The procedureThe procedure
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The main ideaThe main idea

Picture of the
specimen surface 
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The procedureThe procedure
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Know how Know how ☺☺

““Hardware”Hardware” ““Software”Software”



Experimental setExperimental set--upup
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Experimental setExperimental set--upup
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Detection moduleDetection module ~50 Euro
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Communication interface Communication interface 
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Sample holder Sample holder 



Diode lighted sampleDiode lighted sample



HeHe--NeNe lighted sample lighted sample 
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SetSet--up in real lifeup in real life



MagnificationMagnification
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Digital image structureDigital image structure

R G B

8 bits = 28 = 256 
different states:

0 … 255 

1 pixel

Digital photo:

pixel 
array



Digital Signal ProcessingDigital Signal Processing
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Digital Signal Processing (1 on 1)Digital Signal Processing (1 on 1)
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Digital Signal Processing (1 on 1)Digital Signal Processing (1 on 1)
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Digital Signal Processing (S on 1)Digital Signal Processing (S on 1)
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ResultsResults



Characteristic damage curve Characteristic damage curve 
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Characteristic damage curveCharacteristic damage curve
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LIDT 50%  fit

χ2 =  0.01344
R2 =  0.9876

LIDTinfinity 3.83362 ± 0.54062
LIDT1on1  8.48459 ± 0.1051
∆             2.02085 ± 0.5179

LIDT 0%  fit 
  
χ2 = 0.11139
R2 = 0.91125
  
LIDTinfinity 3.50601 ± 1.18916
LIDT1on1   7.95502 ± 0.308
∆            1.62508 ± 1.06014
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Typical damages (Al)Typical damages (Al)



Little problem 1 Little problem 1 ☺☺
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Saturation: too much light

255 - 255 = 0



Little problem 2 Little problem 2 ☺☺
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Not enough light

0 - 0 = 0



Little problem 3 Little problem 3 ☺☺
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10 - 10 = 10 + 10 

Impurities and vibrations



Little problem 4 Little problem 4 ☺☺
Problem of 100 Euro



Little problem 5 Little problem 5 ☺☺

(Problem of ~1500 Euro)

Fast PC recommended:

1.Intel Pentium4 (3 GHz) or higher 
2.Faster Web Cam
3.Faster ActiveX control drivers



Partial solution of problem 5 Partial solution of problem 5 ☺☺



Little problem 6 Little problem 6 ☺☺
3 computer problem:

PC2 PC3PC1

PC1



““++” & “” & “--””
1. Real time detection “In situ” (in principle: inspection to)1. Real time detection “In situ” (in principle: inspection to)
2. Ability to check result after measurement2. Ability to check result after measurement
3. Analysis based on the Differences of the site3. Analysis based on the Differences of the site

1. Relative low repetition rate of the analysis module 1. Relative low repetition rate of the analysis module 
(up to 40 Hz)(up to 40 Hz)

CameraCamera
DriversDrivers
ComputerComputer

2. Vibration isolation2. Vibration isolation
3. Resolution of the microscope system3. Resolution of the microscope system
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Possible applications Possible applications 
in future:in future:

1. Real time damage “dynamics” observation1. Real time damage “dynamics” observation

2. LIDT detection for high repetition mode2. LIDT detection for high repetition mode
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ΣB=fB(N)

ΣR=fR(N)

ΣG=fG(N)

Damage 

Σ
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ConclusionsConclusions
Experimental set-up for “1 on 1” and “S on 1” 
assembled

Microscopic video sensor based detection 
module was developed

The system tested:
(Measured LIDT for several mirrors) 


