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Measurement of aspheric and freeform surfaces 

A method to characterize the 

uncertainties in an optical system 

for the measurement of aspheric 

and freeform surfaces in a non-null 

measurement is presented. Even 

though non-null test arrangements 

allow for increased measurement 

flexibility the evaluation of the 

measurement results becomes 

much more complex. The problem 

becomes then the identification of 

small phase deviations caused by 

the test surface in the presence of 

systematic system aberrations. In 

this work we present an approach 

to estimate the measurement 

uncertainties of the setup.  
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Measured wavefronts on camera for 
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Calibration of the interferometer aberrations 
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Mask blocks light from ¾ of the sources 

Mask is moved to 4 positions to enable all 

sources   
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Calibration data,  

Algorithms 

 

 

 

Figure error   
 

 

 

HF error   
 

 

 

Simulation of calibration 

measurement with misaligned lenses, 

positioning uncertainties for the 

calibration sphere and camera noise 

 

 

Iterative solution of inverse 

calibration problem  

 

 

Calibration for the 

interferometer aberrations 

 

 

Iterative solution of inverse 

measurement problem  

 

 

Simulated measurement 

including measurement 

uncertainties  

 

 

Simulation of measurement with 

misaligned interferometer and 

objet under test as well as camera 

noise 
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Calibration and measurement process very complex  

→ Not possible to estimate measurement uncertainties by simple error propagation.  

→ Monte-Carlo like approach  

→ Simulation of calibration and measurement  

 

Simulation of calibration  

 

 

Simulation of measurement  
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Nominal interferometer from simulation  

 

 

 

Final calibration data: Aberrations and field dependencies of aberrations for 

both parts (Source and Pixel) on their reference plane  

 

 

Source part from PSA to 

source reference plane 

 

 

 

Pixel part from pixel 

reference plane to 

camera 

 

 

 

𝒙 = 𝑨−𝟏𝒃 𝒙 = 𝑨−𝟏𝒃 

𝒙 = 𝑨−𝟏𝒃 

DGaO-Proceedings 2012 - http://www.dgao-proceedings.de - ISSN: 1614-8436 - urn:nbn:de:0287-2012-P031-8  


