Flexible 3D and 4DrAy tomography
with the ASTRA Toolbox
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Computed Tomography workflow




What I1s the ASTRA Toolbox?
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sinogram_data loadSing);
vol_geom=astra_create_vol_geo(#29, 729, 10);
= proj_geom = astra_create_proj_geom('core8, 5.8, 658, 656, linspace2(0, 2*pi...

Basic usage @  ©
sinogram_id=astra_mex_datad('create’, sind, proj_geom sinogram_datg
rec_id= astra_mex_data3d(‘create-ybl’, vol_geon);
configuration =astra_struc(FBRBD_CUDA);
configuration.ProjectionDatald sinogram_idl
configuration.ReconstructionDatafrec_id
alg_id=astra_mex_algorithrficreate’, configuration);
astra_mex_algorithrfirun’, alg_id;
rec = astra_mex_data2d(‘getec_id);

2D geometries: Algorithms:

projection data

volume data

3D geometries:




ASTRA ToolbePistributed
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W.J.Palenstijret al.,"A distributed ASTRA Toolbo&dvancedstructural and Chemical ImagingHress



Applications



Circular onebeamCT

Classical
methods

DART
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Segmentation

K. JBatenburg and JSijbers "DART: A practical reconstruction algorithmdacretetomography,
IEEHTans Image Proces&)(9),2011




I\/Ii;s\ing wedge Electron tomography
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B.Goris,et al., "Measuring Lattice Strain in Three Dimensions through Electron Micrdscopy
NanolLetters,15(10), 2015




Conveyor belt geometrh
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FBP
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Ground Truth FBP Neural Network

D. M. Pelt, and Kl.BatenburgiFastTomographic Reconstruction From Limited Data Using Artificial Ndatalorksx X
IEEE Trans Image Proce&12),2013

E. Jassens et akFastinline inspection by Neural Network Based FiltdBadkprojectionApplicationto

apple inspectiod €ase Studies iINondestructive Testing arfevaluatiorg in press.



Adaptive zooming

Reconstruction with Reconstruction with
Circular Trajectory Variable Distance

A. DabravolskiK. J. Batenburg, andSljbers éAdaptivezooming in Xay computedtomography
Journalof XRay Science and Technolo2(1), 2014




Tomosynthesis, laminography

Standard approach Motion corrected

J. Cant, G.Behiels SljberstContinuoudigital Laminography X

6th Conference on Industrial Comput&mography, Wels, Austria016 ﬂ



4D CFFoamcompression

V.Vanb A S dzg Sy K 2 Re§istr&idrBaseld SIRT: Atreconstruction algorithm focaD X
7th Conference on Industrial ComputddmographyLeuven, Belgium, 20




4D neutrontomography-fluid dynamics

Standard approach 4Dapproach

G. VarEyndhoven et abAniterative CT reconstruction algorithm for fast fluid flomagincg,
IEEE Trans Image Proc, 24(20),5
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Thank you

http:// www.astratoolbox.com
ADownload (inclsamples)
ADocumentation
A Sourcecode

ASTRA toolbox training on Aprlr'52017 (Antwerp
http://extrema.uantwerpen.be

W. Van Aarle et atfFastand Flexible Xay Tomographysingthe ASTRAoolbox, Optics Expres24(22), 2016
W.van! I NX S TReASTRA ToddboxdA platform for advanced algorithm development in electron tomagBiplaynicroscopy157,2015
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