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Prof. Joris Dirckx 

PREFACE 
 
 
 
 

Many� techniques� used� nowadays� in� optical� metrology,� such� as�
interferometers,� speckle� patterns� and� even� holography,� were�
invented� long� before� the� laser� became� available.� The� lack� of�
powerful�monochromatic�light�sources�and�especially�the�lack�of�
strongly� coherent� light� formed� a� major� limitation� for� practical�
applications.� Optical� metrology� is� however� not� limited� to� light�
interferometry:� the� first� use� of� optical� triangulation� techniques�
dates�back�to�the�19th�century,�and�stereoscopy�was�introduced�
very�soon�after�the�invention�of�photography.� �Quantitative�use�
of�these�techniques�was�limited�due�to�the�lack�of�another�basic�
component�which�we�find�in�many�current�optical�measurement�
techniques:� affordable� and� large� computing�power.� � In� the� last�
fifty� years,� we� had� the� privilege� to� witness� a� number� of�
technological� developments� which� brought� optical�
measurement� techniques� into� an� unprecedented� acceleration.�
Soon�after�Theodore�Maiman�created�the�first�operating�optical�
laser�in�1960,�many�of�the�previous�existing�ideas�for�the�use�of�
coherent�light�were�put�into�practice.�The�most�famous�example�
probably�is�holography,�invented�by�Denis�Gabor�13�years�earlier�
in�an�attempt�to� improve�resolution� in�electron�microscopy�but�
never� really� used� in� practice� due� to� the� lack� of� a� source� of�
coherent�radiation.���

�

In� recent� years,� we� have� seen� more� examples� of� how� technological� development� needs� to�
precede� the� practical� and� widespread� use� of� optical� methods� which� were� introduced� much�
earlier.� Electronic� holography� or� Fourier� profilometry� for� instance� were� proposed� as� early� as�
the�1970’s,�but�with�only�analog�television�cameras�and�tape�recorders�being�available�to�catch�
and� hold� images,� there� was� little� use� for� the� methods� except� as� proof� of� principle� in� the�
laboratory.��Over�the�last�decades,�the�power�to�price�ratio�of�lasers�has�made�a�huge�jump�and�
affordable�solid�state�lasers�have�replaced�the�bulky�and�power�devouring�ion�lasers�which�used�
to� cost�a� small� fortune.� �Analog�cameras�were� replaced�by� the�CCD,�and�whereas�a�1k�by�1k�
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camera�was�a�treasure�only�available�for�astronomers�or�other�astronomy�budget�research�just�
20� years� ago,� high� resolution� cameras� have� now� even� flooded� the� consumer� market.� As� a�
result,�digital�holography�and�Fourier�profilometry�have�found�their�way�from�the�laboratory�to�
in�line� production� testing,� and� commercial� devices� have� become� available� which� make� the�
techniques� accessible� to�non�specialist�users.� From� the� “fringes�on�a�deformed�beam”� in� the�
basic�textbooks,� interferometry�has�become�a�standard�inspection�tool� in�the�production�line,�
from�car�tires�to�entire�airplane�wings.�Apart�from�the�laser,�many�other�developments�played�a�
crucial�role�in�the�widespread�implementation�of�optical�techniques�as�a�practical�measurement�
tool:� the� spectacular� growth� in� computing� power,� the� introduction� of� digital� cameras,� LCD’s,�
LED’s�and�OLED’s,�aspheric�lenses�etc.�

All� of� these� developments� have� contributed� to� the� top�rank� role� optical� measurement�
techniques� hold� today� in� research,� technology� and� production.� But� let� us� never� forget:� no�
matter� how� powerful� the� computer� or� the� software� package,� the� basic� source� of� the�
information�remains�the�optical�wave�front,�so�basic�optical�research�needs�to�go�hand�in�hand�
with� practical� implementation� if� real� progress� is� to� be� made.� For� this� reason,� and� with� the�
support�of� the�National�Research�Foundation�of�Flanders�FWO,� the� research�network�Optical�
Measurement� Techniques� for� Structures� and� Systems� OPTIMESS� was� founded� in� 2004.� The�
network�brings�together�researchers�in�basic�optics,�developers�and�users�of�optical�techniques.�
The� aim� of� the� network� is� to� stimulate� the� interaction� between� basic� research� and� practical�
implementation,� between� the�optical� scientist�who�develops� the� technique�and� the�engineer�
who�is�using�the�technique�to�tackle�a�practical�problem.�Since�its�foundation,�the�network�has�
grown� strongly,� now� gathering� Belgian� key� players� and� major� research� institutions� from�
Argentina,� Austria,� Bulgaria,� Brazil,� France,� Germany,� Italy,� United� Kingdom� and� the� US.� The�
gatherings�of� the�network�partners� soon� turned� into�a� full� scale� conference,�organized�every�
two�years.�OPTIMESS2009�was�organized�at�Antwerp�University�and�brought�together�over�115�
researchers�from�19�different�countries.�In�this�book,�a�reviewed�selection�of�papers�has�been�
gathered�which�were�presented�at�OPTIMESS2009.�The�papers�bring�a�state�of�the�art�in�optical�
measurement�techniques�and�their�practical�use�in�different�fields�of�application.��
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