
 
 
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright 
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 

 Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 

 You may not further distribute the material or use it for any profit-making activity or commercial gain 

 You may freely distribute the URL identifying the publication in the public portal 
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
  
 

   

 

 

Downloaded from orbit.dtu.dk on: Sep 17, 2019

Direct Three-Dimensional Inversion of Ptychographic X-Ray Tomography Data

Slyamov, Azat M.; Ramos, Tiago; Mokso, Rajmund; Holzner, Christian; Andreasen, Jens W.

Publication date:
2018

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):
Slyamov, A. M., Ramos, T., Mokso, R., Holzner, C., & Andreasen, J. W. (2018). Direct Three-Dimensional
Inversion of Ptychographic X-Ray Tomography Data. Poster session presented at DTU Energy's annual PhD
symposium 2018, Lyngby, Denmark.

https://orbit.dtu.dk/en/publications/direct-threedimensional-inversion-of-ptychographic-xray-tomography-data(91905cae-d4bd-4ed7-940d-6825b773e4ea).html


Ændre størrelse 

på overskriften 

Klik på 

‘Formindsk indryk’ 

Ændre størrelse 

på Manchet, 

Mellemrubrik og 

Brødtekst 

Klik en gang på  ‘Forøge 

indryk‘ for at få mindre 

Manchet 

Klik 2.gang på ‘Forøge 

indryk‘ for at få Fed 

Klik 3.gang på ‘Forøge 

indryk‘ for at få Regular 

Klik 4.gang på ‘Forøge 

indryk‘ for at få Fed 

Klik 5.gang på ‘Forøge 

indryk‘ for at få Regular 

Klik på ‘Formindsk 
Apply 

Support 
Constraints

Forward 
Transform

Apply 
Intensity 

Constraints

Inverse 
Transform

Update
Guess

Initial Guess

Direct Three-Dimensional Inversion of 

Ptychographic X-Ray Tomography Data
Azat M. Slyamov1, Tiago Ramos1, Rajmund Mokso2, Christian Holzner3, Jens W. Andreasen1

1. Technical University of Denmark, Department of Energy Conversion and Storage, 4000 Roskilde, Denmark

2. MAX IV Laboratory, Lund, Sweden

3. Xnovo Technology, Køge, Denmark

Introduction
Ability to image volumetric structure of nano/microscale systems in material science brings a better understanding of the structure-function

correlations that can significantly increase their performance in applied fields. In contrast to conventional imaging techniques such as SEM,

X-ray ptychography has its advantages in providing reconstructions of higher resolution without requiring sophisticated sample preparation.

Proposed approach for direct 3D ptychographic tomography has potentially high robustness as all data is “forced” to be consistent with a

unique reconstruction volume. Direct 3D reconstruction can be performed using optimized number of projections and angles, relaxing

probe overlap condition and reducing data acquisition time provided by possible 3D fly-scan geometry.

2D Ptychographic Tomography

Figure 1: Schematic of conventional 2D ptychography. 
Reconstruction is performed for each angle independently. 
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Figure 2: Direct 3D ptychographic reconstructions from full dataset with Gaussian distribution of
uncertainties in scanning positions for different values of standard deviation.

Figure 3: Direct 3D ptychographic reconstructions from reduced dataset with Gaussian distribution
of uncertainties in scanning positions for different values of standard deviation.

Figure 5: Horizontal and vertical slices of the reconstruction (only real part of complex refractive
index is presented). On the right: Residual values over LMA and CGM iterations is shown.

Impact of misalignment in scanning positions on reconstruction quality
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Multi-scale reconstruction for fast coarse alignment and better initial guess
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Figure 4: Fourier shell correlation from full (left part) and reduced (right part) datasets reconstruction


