
    
      Fig. 2 
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        Sky coordinates of the 718 MeerLICHT images (green dots) overlayed on an image of the Galactic Plane. This visualization demonstrates the diverse array of spatial densities covered by our dataset, facilitating a thorough evaluation of our model’s capacity to classify regions with varying degrees of crowdedness.

      

    

  
    
      Fig. 3 
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        Source counts by morphology as a function of S/N for our dataset. It reveals a 10:1 disproportion favoring stars and a distinct difference in S/N, where stars consistently display higher values.

      

    

  
    
      Fig. 5 
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        Calibration analysis of the output of models with varying α and γ focal loss parameters. The first and third rows display the model predictions for the test set, with the color indicating the true class. The second and fourth rows showcase the calibration results for each corresponding model, presenting the uncalibrated, Platt-scaled, and Logit-Transformed Platt scaling results. This side-by-side comparison illustrates the effectiveness of the calibration techniques in enhancing the alignment of predicted probabilities with the observed frequency of positive class occurrences.

      

    

  
    
      Fig. 7 
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        UMAP latent space visualization. The axes represent the UMAP embeddings, with each point colored by their full-model predicted value.

      

    

  
    
      Fig. 8 
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        ROC curve of ASID-C evaluated across five distinct S/N bins, ranging from low to high signal-to-noise ratios. The plot reveals a general trend of increasing ROC-AUC values with higher S/N, highlighting the model’s robustness to varying noise conditions. Notably, even at the lowest S/N bin, ASID-C demonstrates resilience with a ROC-AUC value of 0.84, underscoring its applicability in challenging observational scenarios.

      

    

  
    
      Fig. 10 
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        ROC curve of ASID-C across five MeerLICHT bands. The figure shows consistently high ROC-AUC values across most bands. A noticeable performance dip in the u band is observed, likely due to the intrinsic color properties of galaxies. In this band, galaxies often lack features that distinguish them from stars, making classification more challenging.

      

    

  
    
      Fig. 11 
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        Comparison of SourceExtractor (left) and ASID-C (right) performance across the Galactic Plane. The tiles are colored based on the relative difference between the actual and estimated numbers of galaxies in that region. The left panel highlights the tendency of SourceExtractor to overestimate galaxies in regions with high stellar density, indicating a bias in its classification approach. The right panel showcases the ability of ASID-C to classify galaxies accurately, even in regions with high stellar density and complex structures, thereby enabling reliable identification of celestial objects in such challenging environments.

      

    

  
    
      Fig. 12 
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        Average time taken by ASID-C to predict on different sizes of datasets. The red dots represent the average time taken per dataset size, and the black dashed line represents the expected time based on linear scaling.

      

    

  
    
      Fig. 13 
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        Star-galaxy prediction for SourceExtractor. Left: the histogram of the predictions, colored by true class, shows a bias toward values of ≈0.5, indicating a lack of calibration. Right: star-galaxy classification performance of SourceExtractor as a function of source S/N. The figure shows a decrease in classification performance for sources with lower S/N, indicating that SourceExtractor struggles to classify these sources accurately.

      

    

  
    
      Fig. 14 
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        Star-galaxy prediction for ASID-C. Left: the histogram of the predictions, colored by true class, shows a well-calibrated set of predictions. Right: star-galaxy classification performance of ASID-C as a function of source S/N. The figure shows that ASID-C maintains a high level of performance across a wider range of S/N values, thereby outperforming SourceExtractor, particularly for sources with low to medium S/N.

      

    

  
    
      Table 1 

      Performance metrics by S/N.

      
        


	S/N
	~ 7
	~ 13
	~ 26
	~ 50
	~ 96





	AUPRC ASID (s)
	0.952
	0.990
	0.998
	1.000
	1.000



	AUPRC SE (s)
	0.841
	0.975
	0.998
	1.000
	1.000



	AUPRC Base (s)
	0.813
	0.893
	0.950
	0.984
	0.997



	




	AUPRC ASID (g)
	0.614
	0.786
	0.899
	0.937
	0.947



	AUPRC SE (g)
	0.271
	0.575
	0.782
	0.853
	0.782



	AUPRC Base (g)
	0.187
	0.107
	0.050
	0.016
	0.003



	




	Brier ASID
	0.108
	0.044
	0.012
	0.002
	0.000



	Brier SE
	0.279
	0.188
	0.076
	0.034
	0.015



	Brier Base
	0.250
	0.185
	0.140
	0.113
	0.101





      

      
Notes. The AUPRC, due to its formulation, is calculated separately for both stars (s) and galaxies (g) as the positive class. The table shows that ASID-C consistently outperforms both SE and the baseline model across most S/N values and metrics.




    

  
    
      Fig. 15 
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        ROC curves and area under the curve (AUC) values for multiple methods, including two variants of ASID-C, two XGBoost models, SourceExtractor, and a Baseline model. Optimal threshold points are indicated on each curve, and vertical dashed lines show the false positive rate at these optimal points. The ASID-C model, when trained with the additional seeing parameter, exhibits the highest overall AUC.

      

    

  
    
      Fig. A.1 
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        Comparison of loss between models with and without the spatial information branch. The model incorporating spatial information exhibits a lower loss, indicating improved performance.
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