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Eigenvectors
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Dose
Reconstruction

Deep Learning

Tomography

• Image processing
• Image restoration
• Image reconstruction

• Conspicuity
• Quantitative imaging
• Multilayered detectors

• Analytic / iterative / 
model-based methods

• Microtomography
• Limited-angle tomography

• Intensity-modulation scan
• Monte Carlo simulations
• Analytic dose recon.

X-ray Detectors

• Energy-integrating
• Photon-counting
• Image quality

Dual-Energy
Imaging
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X-ray Detectors

 DQE, cascaded-systems modeling & analysis
 Precise measurements of image quality
 Backscatter imaging
 Bio/clinical & industrial imaging
 Photon-counting detectors
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MTF, NPS, DQE BX reconstruction

Flat-panel detector MV scanner

PDF-transfer relationship (PCD)
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Multi-Energy Imaging

 Optimizing operation & system parameters
 Multilayered (sandwich) concept
 DE reconstructions

• Linear combination
• Basis material decomposition

 Photon-counting detector-based DEI
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Tomography

 Cascaded-systems modeling & analysis, 3D characterization
 Imaging simulations
 Algorithms

• Analytic, iterative, model-based
• Deep learning

 Microtomography
 Limited-angle tomography
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Simulations

Characterization

Microtomography Limited-angle tomography

Algorithms
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Dose Reconstruction

 Monte Carlo simulations
 Patient-specific dose estimation
 Intensity-modulated CT scans
 Fast dose estimation algorithms
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Deep Learning

 Digital image processing
 Dual-energy imaging
 Image restoration (super resolution)
 Network design & optimization
 Image reconstruction
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DE imaging

Super resolution

Fourier analysis of multi-scale networks for super resolution

Zoom image
(checkerboard
artifacts)

CNN
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The Largest Eigenvalue = Students!
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An Eigenvalue … Forward
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GJ Gang et al. PMB 60 (2015) 3129
A Fischer et al. Sci. Reports 6 (2016) 19135
J Hiller et al. Meas. Sci. Technol. 32 (2021) 015401
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