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 Lenses cause distortion (temperature, 
diffraction) 

 Determine angles of arrival from 
distorted image  
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Method 

 5th order polynomial fit 𝜃𝑥 = 𝑃 𝑥, 𝑦, 𝑇 ,  𝜃𝑦= 𝑄 𝑥, 𝑦, 𝑇  

 Statistically determine significant coefficients (t-tests) 

 Incorporate symmetry between diffraction orders 
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44 Least Squares (LS) 

 

Reduced 

 

11 Least Squares 

𝒂, 𝒃 55 coefficients 
 
Reduced  
 
~ 14 coefficients 
 

     x coefficients 

    y coefficients 



Results 

𝐸 = max (𝜃
𝑥
− 𝜃𝑥 )

2
+ 𝜃𝑦 − 𝜃𝑦 

2
   

 Size of model reduced by 1/16  

 5040 parameters  315 
parameters 

 Max angle error = 𝑂(10−4) 
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Full 2 56 8 per 𝜆 56 5040 2.5x10−4 

Reduced 1 9 2 per 𝜆 12, 16 315 2.6x10−4 


