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Besoins en Imagerie médicale:  
 

Tomographie spectrale à rayons X (4D CT)

Yannick Boursier
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Snapshot of standard tomography (CT)

Reconstruction
algorithm
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Why Deep Learning in CT Reconstruction ?

[Jin et al., June 2017]
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[Hammernik et al., Nov 2017]

Why Deep Learning in CT Reconstruction ?
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Physics of spectral tomography

In the polychromatic real life, for a pixel p:  

Unknown linear attenuation coefficient

Source spectrum

Linear attenuation coefficient of a metallic filter

Detector efficiency
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Expectation and benefits

Yttrium SilverIodine Water

Standard CT: 
Low contrast 
No identification

Spectral CT: 
- Identification of components of interest 
- Quantification



Yannick Boursier – March, 3rd, 2020 - THINK

How to get spectral data ?

Need several measurements that are discriminant

Metallic filter

Polychromatic 
spectrum (voltage) Energy thresholds
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PIXSCAN-FLI
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PIXSCAN-FLI

Source block 

W anode (150 kVp) 
Wheel filters
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PIXSCAN-FLI

Source block 

W anode (150 kVp) 
Wheel filters

Animal block 
Vertical rotation axis 
Acquisition mode: shoot and step or continuous rotation 
Gas anesthesia: isoflurane
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PIXSCAN-FLI

Source block 

W anode (150 kVp) 
Wheel filters

Animal block 
Vertical rotation axis 
Acquisition mode: shoot and step or continuous rotation 
Gas anesthesia: isoflurane

Detector block 
Two cameras 
Resolution of 85 µm/voxel
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How to deal with spectral data ?

M measurements

K components

Reconstruct and  
separate 

simultaneously 
(one-step approach)

Emerging methods: 
 Use of Deep NNs

Gold standard: 
 Iterative algorithms 

Input Data: 4D, at least 8 Gb 

Output Data: 4D, at least 8 Gb 

Typical sizes: 1.103 x 1.103 x 1.103 x 5
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Separate and reconstruct simultaneously  
The curse of dimensionality

What is expensive is to apply the X-ray projection and the X-ray back projection !
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Scheme of an iterative algorithm

How to accelerate the convergence rate ?  metric strategy (Newton-like)

Forward step:

Backward step:

with
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Outlook of results

FDK

Water-like map Barium map
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THINK challenges: 

How to fasten data processing with (Deep) Neural Networks ? 

Can be data processing incorporated in electronics ?


