
    
      Fig. 1 
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        Architecture of the measurement network. The decoder block is shown just for reference and is not a part of the network. All layers have a ReLU activation except the final dense layer, which has a tanh activation.

      

    

  
    
      Fig. 2 
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        Distribution of flux and half light radius for the simulated galaxies.

      

    

  
    
      Fig. 3 
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        Visibility coverage for a pointing at declination of δ = 30°. u and v are plotted in 1000 wavelength units kλ.

      

    

  
    
      Fig. 4 
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        Normalized mean square error, NMSE, as a function of peak S/N bin for the TS0 set. The last bin contains all dirty images with peak S/N > 50.

      

    

  
    
      Fig. 5 
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        Examples of four simulated galaxies and associated PSFs from the TS0 set. From top to bottom, the panels show the ground truth image, PSF, dirty image, and reconstructed images using MS-CLEAN and HQS-PnP, respectively. The top right corner of the dirty images shows the peak S/N.

      

    

  
    
      Fig. 6 
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        Residual images from the two methods for the galaxies illustrated in Fig. 5.

      

    

  
    
      Table 1 

      RMSE for shape measurements from different images using GalSim.

      
        


	Image
	RMSE1
	RMSE2





	Dirty
	0.153
	0.164



	MS-CLEAN
	0.139
	0.138



	HQS-PnP
	0.068
	0.078





      

    

  
    
      Table 2 

      Comparison metrics for the ellipticity measurements from different methods.

      
        


	Test set
	Method
	RMSE1
	ρ1
	[image: equation] [10−3]
	[image: equation] [10−4]
	RMSE2
	ρ2
	[image: equation] [10−3]
	[image: equation] [10−4]





	TS0
	SuperCALS
	0.128
	0.939
	-373.5 ± 1.6
	-7.1 ± 5.5
	0.132
	0.949
	-364.2 ±1.5
	9.7 ± 5.1



	
	DeepShape
	0.041
	0.993
	-8.1 ± 0.9
	3.6 ± 2.9
	0.041
	0.993
	-7.1 ± 0.9
	0.5 ± 2.9



	




	TSS*
	RadioLensfit
	0.040
	0.992
	-15.7 ± 2.9
	19.3 ± 9.5
	0.039
	0.993
	-12.3 ± 2.8
	5.2 ± 9.2



	
	DeepShape
	0.045
	0.990
	-12.2 ± 3.3
	-20.2 ± 10.6
	0.046
	0.990
	-16.9 ± 3.2
	6.7 ± 10.7





      

      
Notes. The TSS* set contains 1804/2500 galaxies from the TSS set. The remaining galaxies are not considered for comparison since they are unresolved by RadioLensfit due to noisy likelihood.




    

  
    
      Fig. 7 

      
        [image: thumbnail]
      

      
        Shape measurement residuals from different methods as a function of input ellipticity (for the first ellipticity component ϵ1). The 2D contours are calculated using a kernel density estimation. The colored dashed lines show the best-fit linear relations for the methods. The right panels show the marginal 1D distribution of the residuals. Top: measurement residuals from DeepShape and SuperCALS on TS0 set; bottom: measurement residuals from DeepShape and RadioLensfit on TSS* set.

      

    

  
    
      Fig. 8 

      
        [image: thumbnail]
      

      
        Mean square error of ϵ1 measurements, MSE1, as a function of galaxy bins. From top to bottom, galaxies are binned based on flux, half-light radius, and Sérsic index, respectively. The shaded region corresponds to the error on the MSE computed using the variance of a chi-squared random variable.

      

    

  
    
      Fig. 10 

      
        [image: thumbnail]
      

      
        Estimated multiplicative shear bias as a function of quality cuts on galaxy ensemble. The dotted black line shows the SKA-MID bias requirements for comparison. Top: quality cut based on minimum flux, bottom: quality cut based on maximum ellipticity.

      

    

  
    
      Fig. A.1 

      
        [image: thumbnail]
      

      
        Effective number of pixels as a function of noise threshold. The different curves correspond to a galaxy with fixed flux, shape, and size but varying ns. The noise threshold is calculated with respect to the peak flux of the galaxy.

      

    

  
    
      Fig. A.2 

      
        [image: thumbnail]
      

      
        RMSE of DeepShape measurements for first ellipticity component as a function of Sérsic index. The different curves correspond to different peak S/N regimes, as indicated by the legend. Each curve has been normalized using its minimum value to show only the relative variation of RMSE with ns.

      

    

  
    
      Fig. B.1 

      
        [image: thumbnail]
      

      
        Example galaxy from the T-RECS catalog with I = 168 μJy and ϵtrue = (0.32, 0.16). The ground truth is plotted in Fig. B.1a. The top row of Fig. B.1b shows the associated PSFs. The second to the fourth row of Fig. B.1b show the dirty images for different noise levels (actual noise level mentioned in the legend) with noise increasing from top to bottom. σV corresponds to the expected visibility noise level calculated using Eq. 25. Different columns correspond to different values of R.
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