
    
      Fig. 3. 
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Top: histograms of the r-band magnitudes of the objects resulting from the cross match between the SDSS catalog used in this paper and ALHAMBRA. Galaxies are shown in red, and stars in semi-transparent blue. Bottom: disagreement between SDSS and ALHAMBRA as a function of r magnitude. Sources classified as galaxies by ALHAMBRA and as stars by SDSS are in purple, and the reverse is plotted in semi-transparent green.



    

  
    
      Fig. 5. 
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Distributions of the morphological parameters of stars and galaxies for the miniJPAS catalog cross-matched with the SDSS. Galaxies are shown in red, and stars in semi-transparent blue.



    

  
    
      Fig. 7. 

      
        [image: thumbnail]
      

      
Density of objects as a function of extendedness (the difference between magPSF and magcmodel) and magcmodel for HSC-SSP data. The yellow line marks an extendedness of 0.015. According to this morphological classification, the sources below the cut are stars and those above the cut are galaxies.



    

  
    
      Fig. 10. 
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Stellar locus characterization. The small blue dots represent the stellar locus for the objects classified as stars (p ≤ pcut = 0.5) of the miniJPAS catalog cross-matched with the HSC-SSP catalog in the magnitude interval 18.5 ≤ r ≤ 23.5. The dashed line represents a polynomial fit to the stellar locus. Top panel: analysis that uses only photometric bands, and bottom panel: analysis that also uses morphological information. The larger colored symbols represent the mean stellar locus provided by the different ML models. For comparison we also show the classification by CLASS_STAR and SGLC, which always use morphological parameters.



    

  
    
      Fig. 11. 
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ROC curve (top panel) and purity curve for galaxies (middle panel) and stars (bottom panel) for RF (no morphology), ERT (with morphology), and SGLC for sources in the magnitude range 15 ≤ r ≤ 23.5. The color-coding indicates the probability threshold pcut. The axes ranges are varied in order to better show the curves.



    

  
    
      Fig. 12. 
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Cumulative purity of the galaxy (top) and star (bottom) samples as a function of magnitude for the ML classifiers of Fig. 11 for a fixed completeness of 95% (solid line) and 99% (dashed line).



    

  
    
      Fig. 13. 
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Feature importance and average J-spectra. Top: the shaded area represents the relative importance (see Eq. (4)) of the narrow-band filters as function of the filter wavelength for the analysis relative to the full magnitude range 15 ≤ r ≤ 23.5 (see Sect. 5.3). The importance of the four broad-band filters is shown using black circles. The red and blue lines show the average J-spectrum of stars and galaxies, respectively. Bottom: same as the top panels, but for the relative importance of the magnitude errors. The green line shows the percentage of missing values (magnitude of 99) for the narrow-band filters.



    

  
    
      Fig. A.1. 
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Purity curves for stars using J-PAS data with HSC-SSP classification. Top panel: uses only photometric information, and bottom panel: also uses morphology. For comparison we show the classification by CLASS_STAR and SGLC, which always use morphological parameters. The axes ranges are varied in order to show the curves better.



    

  
    
      Fig. B.1. 
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Histograms of the probability that a source belongs to the galaxy class. The histograms for actual stars and galaxies as classified by SDSS (top) and HSC-SSP (bottom) are plotted in blue and semi-transparent red, respectively. The panels on the left use only photometric information, and those on the right also use morphology. For comparison we also show the classification by CLASS_STAR and SGLC, which always use morphological parameters.



    

  
    
      Fig. C.1. 
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ROC curves (left panels) and purity curves for galaxies (right panels) for the classifiers considered in this paper for the AEGIS1 field cross-matched with the HSC-SSP catalog in the magnitude interval 18.5 ≤ r ≤ 23.5. Top panels: analysis that uses only photometric bands, and bottom panels: analysis that uses photometric bands and morphological parameters. For comparison we also show the classification by CLASS_STAR and SGLC, which always use morphological parameters. The axes ranges are varied in order to show the curves better.
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