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Boron Neutron Capture Therapy
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Autoradiography image example: 22 tracks
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Tested Algorithms

scale-space Algorithms
Laplacian of Gaussian 
Difference of Gaussian 
Determinant of Hessian

Altri algoritmi utilizzati 
Thresholding 

Neural network (YOLOv5[1])

[1] Glenn Jocher et al. ultralytics/yolov5: v6.2 - YOLOv5 Classification Models, Apple M1, Reproducibility, ClearML and Deci.ai 
integrations. Version v6.2. Aug. 2022. DOI: 10.5281/zenodo.7002879
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Scale Space Algorithms
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Thresholding
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YOIO network
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Immagini annotate a mano con VGG
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Possiamo verificare i risultati degli algoritmi
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“Osservabili”

True Tracks - real tracks correctly found
    

False negative Tracks - real tracks not recognized
    

False Positive Tracks - tracks that don't exist in reality
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Ottimizzazione degli algoritmi non NN
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Risultato migliore con Laplacian of Gaussian
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Final analysis dividing annotated images in 4 groups

Ideale

no blob

blob e “sporco”

“troppi” blob
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Gruppo di immagini senza blob

Tutti gli algoritmi funzionano
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Gruppo di immagini con blob e “sporco”
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Gruppo di immagini con ideali



next-AIM, CSN5, 2022-2024

Gruppo di immagini con “troppi” blob
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Risultati medi
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Risultati

The neural network is the algorithm with the best 
performance

    
To improve we need more data for a better training 

process.
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Conclusioni

The Difference of Gaussian algorithm is the second 
most performing.

We might use the Difference of Gaussian algorithm 
to automatically create a database.


