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Computed Tomography workflow 



What is the ASTRA Toolbox? 

All 

Scales 

Tomographic 

Reconstruction 

Antwerp 

 
ÅDeveloped at                   and   

ÅOpen source 
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Powerful Easy to use 

Broad 
support 

Flexible 



 
 
 
 
 
 
 
 

Basic usage 

projection data 

volume data 

 
 
 
 
 
 
 
 

2D geometries: 
Å Parallel Beam 
Å Fan Beam 
Å Arbitrary    

system matrix 
 

3D geometries: 
Å Parallel Beam 
Å Cone Beam  
 
 
 

Algorithms: 
 CPU GPU 
BP  ᾛ   ᾛ 
FP  ᾛ   ᾛ 
FBP  ᾛ   ᾛ 
CGLS  ᾛ   ᾛ 
MLEM -  ᾛ 
ART  ᾛ  - 
SART  ᾛ   ᾛ 
SIRT  ᾛ   ᾛ 
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sinogram_data = loadSino(); 
vol_geom = astra_create_vol_geom(729, 729, 10); 
proj_geom = astra_create_proj_geom('cone', 5.8, 5.8, 658, 656, linspace2(0, 2*pi, ... 
700),1825,8800); 
sinogram_id = astra_mex_data3d('create', '-sino', proj_geom, sinogram_data); 
rec_id = astra_mex_data3d('create', '-vol', vol_geom); 
configuration = astra_struct('FBP3D_CUDA'); 
configuration.ProjectionDataId = sinogram_id; 
configuration.ReconstructionDataId = rec_id; 
alg_id = astra_mex_algorithm('create', configuration); 
astra_mex_algorithm('run', alg_id); 
rec = astra_mex_data2d('get', rec_id); 

 
 
 
 



GPU 3 

GPU 2 

GPU 1 

ASTRA Toolbox - Distributed 

Only with circular trajectory - yet. 
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(7 GPUs per PC) 

W.J. Palenstijn et al., "A distributed ASTRA Toolbox", Advanced Structural and Chemical Imaging, In Press 

Back Projection 1 

Back Projection 2 

Back Projection 3 



Applications 
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Classical 
methods 

DART 
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Reconstruction 

Segmentation 

K. J. Batenburg, and J. Sijbers, "DART: A practical reconstruction algorithm for discrete tomography",  
IEEE Trans Image Process. 20(9), 2011 

Circular cone beam CT 



 

B. Goris, et al., "Measuring Lattice Strain in Three Dimensions through Electron Microscopy", 
Nano Letters, 15(10), 2015 

8 

before              
correction 

after 
correction 

Missing wedge - Electron tomography 



Conveyor belt geometry 

D. M. Pelt, and K. J. Batenburg άFast Tomographic Reconstruction From Limited Data Using Artificial Neural NetworksάΣ 
          IEEE Trans Image Process. 22(12), 2013 
E. Janssens et al. έFast inline inspection by Neural Network Based Filtered Backprojection: Application to 
          apple inspectionέΣ Case Studies in Nondestructive Testing and Evaluation ς in press. 9 

Ground Truth FBP SIRT Neural Network 

q1 

q0 

q2 
q3 

FBPw0 

FBPw1 

FBPw2 

FBPw3 

Ǒ 



Adaptive zooming 

A. Dabravolski, K. J. Batenburg, and J. Sijbers, έAdaptive zooming in X-ray computed tomographyέΣ 
Journal of X-Ray Science and Technology, 22(1), 2014 
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Reconstruction with 
Circular Trajectory 

Reconstruction with 
Variable Distance 
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Standard approach Motion corrected 

J. Cant, G.Behiels, J. Sijbers έContinuous Digital LaminographyέΣ 
 6th Conference on Industrial Computed Tomography, Wels, Austria, 2016 

Tomosynthesis, laminography 



4D SIRT 

3D SIRT 
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V. Van bƛŜǳǿŜƴƘƻǾŜ Ŝǘ ŀƭΦΣ άRegistration Based SIRT: A reconstruction algorithm for 4D CTέΣ  
7th Conference on Industrial Computed Tomography, Leuven, Belgium, 2017 

4D CT – Foam compression 



Standard approach 4D approach 

4D neutron tomography – fluid dynamics 
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G. Van Eyndhoven et al. άAn iterative CT reconstruction algorithm for fast fluid flow imagingέ, 
IEEE Trans Image Proc, 24(11), 2015 



Thank you 

http:// www.astra-toolbox.com 
ÅDownload (incl. samples) 

ÅDocumentation 

ÅSource code 

ASTRA toolbox training on April 5-7, 2017 (Antwerp): 
  http://extrema.uantwerpen.be 
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W. Van Aarle et al. άFast and Flexible X-ray Tomography using the ASTRA Toolboxέ, Optics Express, 24(22), 2016 

W. van !ŀǊƭŜ Ŝǘ ŀƭΦΣ άThe ASTRA Toolbox: A platform for advanced algorithm development in electron tomographyέΣ Ultramicroscopy, 157, 2015 
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