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Optical 3D Measuring

Short Overview about different principles
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Why Optical Measurement ?

Fast

Non contact

Without influence to the surface
Full field measurement possible
Manyfold principles

Manyfold applications
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Optical Measurement - Principles

The two natures of light

Time of Flight Triangulation Reflectivity Interference
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Triangulation Inmmnation N

Detector
= Change of distance = lateral shift of position

= Resolution: 100 um ... 10 (1) um Imaging Optics

= Applications:
= Measurement of free form surfaces

= Reverse engineering N .
. easuring
= Quality control Object

Fringe
Projector

Triangulation
Base




NTB
. INTERSTAATLICHE HOCHSCHULE
FUR TECHNIK BUCHS

Confocal Microscopy

= Focussing a light spot to surface

= Backscattered intensity through
pinhole

PWO

Light Source
Collimating
Lens
¥—_ PinHole
Condensor

Beam Splitter

Photo Sensor
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Chromatic Confocal Sensor

= Chromatic aberration generates focus
in different positions for different
colors

= Spectrometer resolves distance

Features

= No moving components

= Fast

= Can be miniaturized

= Measuring range up to several 10 mm
= Resolution down to nm

Detector with
spectrometer

Pinhole ~

PWO

White light
source

Beam
splitter
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» Imaging
lens
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Interferometry
"  White Light Interferometry " Digital holography
®  Short coherence ®  Reconstruction of complete
wavefront
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Advantages of O

Non contact
Very fast

Full field measurerr'.i"'é'
Highsensitivity___=



http://images.google.de/imgres?imgurl=http://www.unex.es/didactica/Tecnologia_Educativa/Im%E1genes/almac%E9n/prisma.jpg&imgrefurl=http://www.unex.es/didactica/Tecnologia_Educativa/imagen10.htm&h=195&w=195&sz=25&hl=de&start=6&tbnid=GBlCmGAsr9WWeM:&tbnh=104&tbnw=104&prev=/images?q=prisma&svnum=50&hl=de&lr=&newwindow=1&rls=GGLD,GGLD:2004-20,GGLD:de&sa=N
http://www.google.de/imgres?imgurl=http://www.vitalenergetik.net/images/licht.jpg&imgrefurl=http://www.vitalenergetik.net/gesundheitsinformationen.php&usg=__zzcFEnHXm7k1a09CiyGcdVNpPUo=&h=844&w=1280&sz=107&hl=de&start=14&zoom=1&um=1&itbs=1&tbnid=Q1AMZ0YdPEM0aM:&tbnh=99&tbnw=150&prev=/images?q=licht&um=1&hl=de&sa=N&tbs=isch:1
http://www.google.de/imgres?imgurl=http://www.vitalenergetik.net/images/licht.jpg&imgrefurl=http://www.vitalenergetik.net/gesundheitsinformationen.php&usg=__zzcFEnHXm7k1a09CiyGcdVNpPUo=&h=844&w=1280&sz=107&hl=de&start=14&zoom=1&um=1&itbs=1&tbnid=Q1AMZ0YdPEM0aM:&tbnh=99&tbnw=150&prev=/images?q=licht&um=1&hl=de&sa=N&tbs=isch:1

