
    
      Fig. 3 

      
        [image: thumbnail]
      

      
        Conceptual optical layout of SHARK-VIS at LBT for closed-dome calibration operations.

      

    

  
    
      Fig. 5 
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        Contribution of PCA components to image information. Blue: maximum absolute value for each PCA coefficient across all images used to create the basis. Orange: cumulative value of all previous PCA coefficients. The dashed grey line is the 0.8 limit reference reached using more than 400 PCA components.
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        Working flow structure of the NN.

      

    

  
    
      Fig. 10 
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        Long exposure PSF (1 s) radial profile comparison between real (Forerunner) and simulated data.

      

    

  
    
      Fig. 11 
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        OPD layer phase screen (4096 × 4096 pixel) used to emulate LBT AO residual turbulence with WFE ≈ 42.5 nm RMS. The annulus shows a 440 pixel diameter disc corresponding to the real pupil of the telescope.

      

    

  
    
      Fig. 12 
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        No turbulence case. Comparison of predicted (red) and injected (green) Zernike values of a single image of the testing set (exact values in Table 3).

      

    

  
    
      Fig. 13 
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        NCPA correction in the case of no turbulence. Dashed lines represent the mean, over the entire testing set, of initial and corrected values. Each sample represents a ‘single iteration’ of the NN prediction and simulated NCPA correction.

      

    

  
    
      Fig. 14 
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        PSF of one case from Fig. 13 in log scaling. From left to right: NCPA aberrated; corrected for NCPA with only one NN prediction; diffraction-limited PSF (for comparison).

      

    

  
    
      Fig. 15 
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        Effects of iterative application of the NCPA prediction and correction by NN on ten different cases of initial NCPA using a gain of 0.8. The MAE is always reduced to only 10 nm RMS in a few steps.

      

    

  
    
      Fig. 16 
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        Turbulence case. Comparison of predicted (red) and injected (green) Zernike values of a single short exposure image of the testing set (exact values in Table 3).

      

    

  
    
      Fig. 20 
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        Temporal evolution of NCPA mitigation process for one AO residual condition. NCPA aberrations’ RMS WFE (solid lines) and total RMS WFE (dashed lines) versus iterations for different gain values. The NCPA is well mitigated after a few iterations, independently of the loop gain value.

      

    

  
    
      Fig. 23 
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        Comparative results of iterative mitigation process based only on a single NN prediction in case of presence of spider, a noise-dominated faint source of 5 × 104 photons, and a wide-band filter. Solid lines represent the case without turbulence while dashed lines represent the case with an additional WFE = 42.5 nm RMS of turbulence.
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