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ESPI 

• Electronic Speckle Pattern Interferometry  

 

• Measurement technique  

• based on the creation of so called  

speckle patterns 

• Granulation of light 

 

• Applications in field of material science, 

aviation technology and automobile industry 
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ESPI 

• Deformation example: 

• Deformation, in this case detachment from surface, between two 

states (black and blue) 

• Difference between the states is shown as measurement result 

(red arrows) 
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Project 

• Cooperation between the University of Applied Science and the 

Steinbichler Optotechnik GmbH  

 

“Development of a new ESPI based setup to 

detect deformation or vibration on 

Microsystems” 

 

 

• Runtime two and a half years 
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Project 

• quality control and design optimization 

• Exhaust temperature sensors 

• Tilting sensors 

• Chemical sensor 

• Aggressive environment 

 

• Improvement of reliability 

 

• not only the absolute deformation 

• lateral distribution of the deformation 
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Adaption 
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Experimental Setup 

• Open system 

• Passive Dampers 

 

• Modified Leica DM/LM 

• LD and Immersion 

Objectives 

• Two light sources 

• HeNe (25mW) 

• Nd:YaG (250mW) 

 

• FramesPlus Software 
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Hydrogen-Sensor 
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Hydrogen-Sensor 
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Hydrogen-Sensor 
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Tilt Sensor 
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Conception 

• Technical requirement: 

• Enclosed system, 

• Control of temperature, air 

humidity and particle 

contamination 

• Magnification optic 

• Universal holder for samples 

• vibration-damped 

• Application of different light-

sources 
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Conception 
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Assembly 
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Outlook 

• Complete work on the containment 

 

• Integration of functional parts 

• Optical setup 

• Environment control system 

• Control- and feedback control system 

 

• Adaptation of measurement software 
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ESPI-Group TH Wildau 

• Under administration of Prof. Dr. Andreas Foitzik 

• Including two PhD and one student 

 

• Two independent ESPI-Setups 

• 3D-ESPI for macroscopic applications 

• 2D-Mikro-ESPI for micro- and biological application 

 

• Funded by government 

• „Micro-ESPI“ Aif-Project 
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