
    
      Fig. 7. 
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        Cutouts of the classification map focusing on the Ciardullo et al. (2004) PNe, identified by the light blue circles (panels a–h) and two additionally identified PNe, marked in grey (panels i, j). Each colour of the RBG map quantitatively represents the predicted contribution to each pixel’s spectra from an H II region (G), a PN (B), and a SNR/DIG (R). We overlay a S/N map (in shades of grey), derived from the Hα flux map and its associated error map. On the top right of each cutout, we write the PN contribution for the identified PNe averaged over an aperture of 1.5″ of diameter centred on the probability peak. On the bottom left, we specify whether the PN is isolated or its emission appears to be blended to that of other regions. The green circle in panel h marks a nearby SNR from the Lee & Lee (2014) and Long et al. (2018) catalogues.

      

    

  
    
      Fig. 10. 
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        Comparison between the PNe neural network classification and the one with a traditional method from the literature for a section of the observed M33 field. On the left is the PN contribution map as predicted by the network. Colours tending to blue show a higher probability of PN, while those tending to green show a lower one. On the right, a map coloured based on the R = [OIII]λ5007/(Hα + [NII]λ6584) ratio from Ciardullo et al. (2002), where all the pixels coloured in blue are predicted to be PNe. The yellow star symbols mark O type ionising stars from Williams et al. (2021), selected based on flux and colour. Instead, the light blue ones mark Wolf-Rayet stars (Neugent & Massey 2011). In both images, the blue circles show the Ciardullo et al. (2004) PNe, while the green circles mark the Lee & Lee (2014) and Long et al. (2018) SNRs. The pink contours mark the points with a predicted PN contribution of 0.5.

      

    

  
    
      Fig. 11. 
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        Comparison between the SNR+DIG neural network classification and the one with a traditional method from the literature for a section of the observed M33 field. On the left is the SNR+DIG contribution map as predicted by the network. Colours tending to red show a higher probability of SNR or DIG, while those tending to green a lower one. On the right, a map coloured based on the [S II]λ6716, 6731/Hα ratio. A higher value of the ratio suggests brighter [S II] emission with respect to Hα. The yellow star symbols mark O type ionising stars from Williams et al. (2021), selected based on flux and colour. Instead, the light blue ones mark Wolf-Rayet stars (Neugent & Massey 2011). In both images, the blue circles show the Ciardullo et al. (2004) PNe, while the green circles mark the Lee & Lee (2014) and Long et al. (2018) SNRs. The pink contours mark the points with a predicted SNR+DIG contribution of 0.6.

      

    

  
    
      Fig. B.1. 
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        Confusion matrix comparing the traditional classification by Feltre et al. (in prep.) and the most probable class predicted by the neural network for the integrated spectra of the nebulae of M33.

      

    

  
    
      Fig. B.2. 

      
        [image: thumbnail]
      

      
        Map of the observed field of M33 showing the regions for the extraction of the integrated spectra and their neural network classification. We show the RGB map of three key emission lines for the entire observed field of M33, with the red scale representing the [S II]λ6716, 6731 flux, the blue the [O III]λ5007 flux, and the green the Hα flux. On top of this, we mark the contours of the regions of spectrum extraction coloured based on the model’s classification: green for H II region, blue for PNe, red for SNRs, and gold for DIG.
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