

    


    Table D.4. 

Percentage performances on a blind test set related to the EXP2 experiment.




	Stacked
	Narrow
	Intermediate
	Large





	
	AE
	84.5 ± 0.6
	85.5 ± 0.4
	86.6 ± 0.3



	CLM
	pur
	79.6 ± 1.2
	83.2 ± 0.2
	82.5 ± 0.6



	%
	comp
	87.6 ± 0.8
	83.9 ± 0.8
	88.5 ± 0.4



	
	F1
	83.3 ± 1.2
	83.6 ± 0.2
	85.4 ± 0.6



	




	A370
	Narrow
	Intermediate
	Large



	




	
	AE
	85.4 ± 0.7
	86.6 ± 0.3
	87.4 ± 0.3



	CLM
	pur
	80.3 ± 1.4
	84.5 ± 0.2
	83.9 ± 0.7



	%
	comp
	86.5 ± 0.7
	83.1 ± 0.6
	86.6 ± 0.6



	
	F1
	83.3 ± 1.4
	83.8 ± 0.2
	85.1 ± 0.7



	




	M0329
	Narrow
	Intermediate
	Large



	




	
	AE
	81.7 ± 0.5
	83.5 ± 0.5
	84.8 ± 0.3



	CLM
	pur
	76.9 ± 0.7
	79.2 ± 0.5
	79.2 ± 0.4



	%
	comp
	90.0 ± 0.6
	90.4 ± 0.4
	93.9 ± 0.4



	
	F1
	82.9 ± 0.7
	84.4 ± 0.5
	85.9 ± 0.4



	




	MS2137
	Narrow
	Intermediate
	Large



	




	
	AE
	84.1 ± 1.1
	82.4 ± 2.3
	85.4 ± 0.7



	CLM
	pur
	81.5 ± 1.9
	84.4 ± 1.8
	82.3 ± 1.0



	%
	comp
	87.6 ± 1.5
	77.1 ± 4.8
	88.9 ± 0.7



	
	F1
	84.2 ± 1.9
	80.0 ± 1.8
	85.4 ± 1.0






Notes. Performances have been split between the three test clusters: A370 (z = 0.375), MS2137 (z = 0.316), M0329 (z = 0.450) and their stacking. Best results are emphasised in bold. For ease of reading, only statistics related to the CLM class are reported, together with the average efficiency (AE), which refers to both classes.




  
    
      Fig. 14. 
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Colour-magnitude relation for the CLMs (green squares), with the overlapped distributions of FPs (red crosses), FNs (blue crosses) and NCLMs (grey circles), for the sample of fifteen clusters (stacked). The yellow contour delimits the red-sequence at 1σ confidence level. Colours reported on the y-axis are corrected for the mean red-sequence of each cluster (see Sect. 4).



    

  
    
      Fig. A.1. 
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Data augmentation example for a CLM at redshift z = 0.531 (e.g. within the gravitational potential of M1149). Five HST bands are represented from the top to the bottom (F435, F606, F814, F105, F140). The first column shows the original cut-out, while the three rotations (90°, 180°, 270°) are reported in Cols. 2–4. The two vertical and horizontal flips are shown in the last two columns.



    

  
    
      Fig. 11. 
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Same of Fig. 10 for the cluster M1206 (first three rows) and M1149 (last three rows).



    

  
    
      Fig. 10. 
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Ensemble of object cut-outs with a size of 64 pixels (∼4″), corresponding to some specific CNN predictions in the clusters R2248 (first three rows) and M0416 (last two rows). The True Positives (TPs), i.e. the CLMs correctly identified, are shown on first and fourth row with green boxes, while False Positive and False Negative (FPs and FNs) are shown on the second, third and fifth row, framed by red and blue boxes, respectively. The images were obtained by combining five HST bands: F435, F606, F814, F105, F140. The figure shows sources in the F814 band with a magnitude F814 ≤ 25 mag. TPs are shown together with their spectroscopic redshift, while FNs together with their cluster rest-frame velocity separation. For convenience, in the case of FPs, their cluster velocity separations are quoted when within ±9000 km s−1, otherwise their redshift is shown.



    

  
    
      Fig. 7. 
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Comparison among the image-based CNN and two photometric catalogue-based approaches, namely, a random forest and Bayesian method (EXP3), by combining results from the four clusters (R2248, M0416, M1206, M1149). Upper panel shows the ROC curves for the three methods with measured Area Under the Curve (AUC). The middle panel reports the trends of purity and completeness as a function of the probability thresholds used to obtain the ROC curves. In the three diagrams, we mark the intersection between such curves, i.e. the probability for which completeness and purity are equal. Bottom panel shows the differences between the three methods based on the statistical estimators described in Appendix A.3.



    

  
    
      Fig. 13. 
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Magnitude (left panel) and colour (right panel) logarithmic distributions of FPs (red) and FNs (blue), overlapped to the CLM (green) and NCLM distributions, for the fifteen clusters (stacked) included in our study. The number of objects for each plotted distribution is quoted in brackets in the legend. The differential colour (F606 − F814)diff is obtained by applying the correction for the mean colour-magnitude relation for each cluster. Table 3 outlines such results.



    

  