

    


    
      Fig. 14. 
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        Attributions over IRIS slits. The top panel shows an intensity map (black and white) over the pixels of one of IRIS’s slit positions in time, with darker colors indicating more intense emission. The corresponding saliency map can be seen below, with warmer colors (orange, red etc.) indicating regions that are seen by the models to be important for flare prediction. The black curve in the intensity map corresponds to the GOES-curve whose flare level is indicated on the right axis, while the white curve in the attribution map is the mean prediction score as a function of time along the slit (score seen on the right axis). The bottom panel is the same but for a different observation. Both examples have an increasing prediction score closer to flare onset.

      

    

  
    
      Fig. 16. 
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        Global explanations. Upper panel: distribution (black bars) showing where the model focuses most of its attention on aggregate for the spectra that have high prediction scores. For context, a red and blue spectrum from the PF and AR class have been plotted respectively, with vertical black dashed lines indicating the positions of the line cores and triplet. Flows that show up left and right of the k-core are important as well as emission in the triplet line. Bottom panel: the model focuses on the metallic absorption lines as a proxy for intensity, since intense spectra after being normalized lead to flat pseudo continuum.

      

    

  
    
      Fig. 11. 
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        Attributions derived using Grad-CAM (top) and Expected Gradients (bottom). Both techniques are equivalent up to an additive constant as they highlight the spectrum in a similar way. In this case, the model indicates that red wing enhancements are important signs of impending flares.

      

    

  
    
      Fig. 10. 
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        Boxplot of the ConvNet’s performance in TSS for all 50 random partitions of the observations. The red mark represents the performance of the selected model, while the blue dots are the scores from the remaining partitions. The vertical red line is the median score of all splits, while the edges of the gray box outline the first and third quartiles, the whiskers at the end denote the min and max values while anything outside of this limit is considered to be an outlier. The plot shows that the model easily achieves a high skill on the binary classification task.
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        Grad-CAM after two separate training runs. Both figures show saliency maps derived from fully trained ConvNets on the artificial dataset. In both cases, the models achieve near perfect classification scores, however, the central artifact is asymmetrically covered by the network’s attention, and residual unimportant features such as the line cores still show nonzero contributions.

      

    

  
    
      Fig. 13. 
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        Attributions of individual spectra associated with the saliency maps in Fig. 12. Each spectrum is a slice from the attribution maps from the locations indicated by the vertical dashed red lines. The y-axis is normalized intensity and the x-axis is wavelength in angstroms (Å). Red, orange and turquoise colors indicate features that the model associates with precursory flare activity.

      

    

  