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Background - Foreign objects
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Background - Factory setting
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Foreign objects can appear due to accidents at the factory production line.
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X-ray imaging - Practical problems
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1. Low contrast between materials

2. High-throughput: noisy images



Attenuation spectra - Single-energy
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Attenuation spectra - Multi-energy (spectral)
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Attenuation spectra - Multi-energy (spectral)



Attenuation spectra - Multi-energy (spectral)
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Spectral 
detector



Attenuation spectra - Multi-energy (spectral)

Mathé Zeegers 12 April 2019Foreign object detection using spectral imaging and machine learning

Spectral 
detector



Neural network
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Data reduction network

Mixed-Scale Dense 
(MSD) network



Research workflow
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Research workflow - Data acquisition
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Research workflow - Data processing 
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Reconstructions and segmentations
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Energy range 
with highest 
contrast

Reconstruction
(ASTRA Toolbox)

Slice with 
absorption 
intensities

Segmentation



Research workflow - Data processing 
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Research workflow - Neural network training 
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Research workflow - Application
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Experiments - Setup
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Hide foreign object in piece of the chicken and scan in the FleX-ray lab.



Experiments - Results with bone
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Low 
energy

415 projection angles and 31 energy settings 

Ground truth

High 
energy

Network result



Conclusions and outlook

Mathé Zeegers 12 April 2019Foreign object detection using spectral imaging and machine learning

Preliminary result:
Successful detection of bone in chicken filets

Present:
● Harder problems (less contrast)
● Problems whose solution rely on spectrality
● More foreign objects at the same time
● Spectral reconstructions



Thank you for your attention!
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Email: m.t.zeegers@cwi.nl
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