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Simulated Training Dataset
● Spectra can be augmented online or offline to change:

■ Detector calibration
■ Isotope mixture in each spectrum

● Isotopes from the ANSI N42.34 used for source 
interdiction

■ Measurement time
■ Standoff distance
■ Radioactive source strength
■ Background radiation composition

● Shown below are training examples and convolution neural 
network identification results

Identification Example -
High Enriched Uranium
● 93% enriched 14 kg uranium sphere measured with a 2‘’x2’’ NaI 

detector
● Results show convolution neural networks consistently 

outperform dense architectures
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Isotope Probability
U-235 96.5
Tl-201 1.6
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Ba-133 90.9
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Classification 
algorithm trained with 
Adam optimizer using 

cross entropy loss 
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