Simple Machine
Learning-Based

Classification of Uranium
Glass Radioactivity

Measured with Timepix
Detector

At




Uranium glass radioactivity measurement

Measurement
@ Image acquisition using Timepix
detector
@ 119 images

Uranium decay chain
@ Alpha radiation — heavy blob tracks
@ Beta radiation — curly tracks

@ Gamma radiation — dots
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Data analysis

Image processing for segmentation
@ Scikit-image library
o Identification of 967 clusters

o Extraction of 14 cluster features for
classification

Supervised machine learning for
classification

@ Labeling of 200 random clusters

o Random Forest classifier from
Scikit-learn library

@ 200 trees, maximum depth 10
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Cluster 403 (Image 48)




Data analysis
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Cluster 324 (Image 39)




Data analysis

Image processing for segmentation
@ Scikit-image library
o Identification of 967 clusters

o Extraction of 14 cluster features for
classification

Supervised machine learning for
classification

@ Labeling of 200 random clusters

o Random Forest classifier from
Scikit-learn library

@ 200 trees, maximum depth 10
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Cluster 200 (Image 24)




Data analysis

Image 5 - Classification

Image processing for segmentation
@ Scikit-image library
o Identification of 967 clusters

o Extraction of 14 cluster features for
classification

Supervised machine learning for
classification

@ Labeling of 200 random clusters

o Random Forest classifier from
Scikit-learn library

@ 200 trees, maximum depth 10
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Conclusions

Non-classified clusters
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Conclusions

Non-classified clusters Classified clusters
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Conclusions

Non-classified clusters Classified clusters

@ Result: basic but fast segmentation and classification of a small
dataset with Machine Learning

@ Next: understand how to use Deep Learning for large datasets

IEEE NPSS PEISS 2025




Thank youl!

Andrea Mason
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