
    
      Fig. 3. 
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        Parametric modelling simulation (a) compared to a real Type III observation (b). The parametric modelling method fails to simulate activity seen in a real observation such as small, faint Type III bursts or interference such as embedded RFI.
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        An illustration of a GAN architecture for producing Type III SRB data in simulation.

      

    

  
    
      Fig. 7. 
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        Parametric modelling and GANs compared to real Type III SRBs observed by I-LOFAR. GANs produce more realistic examples of Type IIIs compared to the parametric modelling method. It is apparent from (a) that parametric modelling fails to create realistic Type III SRBs. The synthetic Type III from GAN (b) is more realistic to a real oberservation (c) than parametric. These GAN-produced Type IIIs were combined with real Type IIIs observed by I-LOFAR to create a training set for YOLO.

      

    

  
    
      Fig. 10. 
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        A visual representation of IOU thresholding. The green bounding box indicates the ground-truth or actual Type III, blue bounding box indicates a correctly predicted bounding box by YOLO (TP) and red bounding box indicates a false detection (FN) or IOU < 0.5.

      

    

  
    
      Fig. 11. 

      
        [image: thumbnail]
      

      
        A visual representation of Table 1. As the confidence threshold decreases, the TP and FP values increase. Here, we can see where YOLO performs at its optimised confidence threshold. The key is to find the balance between both true positive and true negative values. For our model, we have evaluated using IOU threshold at 0.5 as it tests the model’s robustness and localised accuracy at detecting Type III SRBs.

      

    

  
    
      Fig. 12. 
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        YOLO making localised detections on a 10-min segment at the optimised confidence threshold of 0.35 on the testset (a). When the image is colour inverted (b), we can see the faint Type IIIs YOLO is picking up. Notice how YOLO picks up most Type IIIs in the image and ignores most RFI.

      

    

  
    
      Fig. 13. 
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        YOLOv2 applied to an I-LOFAR observation made on the 10th of September 2017. The models’ detections capture the Type IIIs’ frequency range and length in time. The model predicts the most intense Type IIIs correctly and ignores somewhat low intensity as they are quite difficult to distinguish between Type III and RFI even to the human eye.
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