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Parallelization on a 8-GPU server of iterative 3D reconstruction algorithm for dental X-ray tomography Long Chen 1,2 , Nicolas Gac 1 , Thomas Rodet 1 , Colombe Maury 2 1,Groupe Probl èmes Inverses, Laboratoire des Signaux et Syst èmes ( L2S, UMR 8506 CNRS -SUPELEC -Univ Paris Sud 11) Sup élec, Plateau de Moulon, 91192 Gif-sur-Yvette, FRANCE 2, Trophy, Carestream Dental,4 rue F. Pelloutier -Croissy-Beaubourg 77534, France. E-mails: lchen@lss.supelec.fr, nicolas.gac@lss.supelec.fr, thomas.rodet@lss.supelec.fr, colombe.maury@carestream.com PUMPS summer school, july, 2-6, 2012, Barcelona, Spain ' & $ % Abstract: In dental numeric 3D imaging, classic filtered backprojection (FBP) methods, for exemple, Feldkamp (FDK), is too sensible to the number of projections and noise, also limited in metal artifacts and beam-hardening reduction, so we use a 3D iterative least squares algorithm. Because of the huge size of 3D volumes (512 3 to 1024 3 voxels) and sinograms (512*512*360), it was too long to be applied in clinical medical imaging. However, thanks to the high performance of computing acceleration by GPU, its appearance in clinic is possible. In our iterative algorithm,we have two principal operations, projection and backprojection. According to our first resultats, the computation time of these operations on GPU is less in two orders (/100) than that on CPU, in particular for backprojection. With Multi-GPU (8 GPUs, Tesla C1060) in a Carri system's server, it decreases by a significant factor compared to single GPU . My Ph.D job consists of developping an iterative reconstruction method to reduce or remove the artifacts above, and obtain a segmentation of reconstructed volume as well.

Cone beam X-ray tomography

Description: X-ray tomography consists of reconstruction of the unknown object from the detector data. We take it as an inverse problem. Mathematical modelling: Let f be an unknown object vector, g observation vector, H system matrix and noise vector.

(1)

Method: an iterative least squares algorithm.

Iterative least squares(LS) algorithm

To estimate the unknown object f , we minimize the square errors as below.

(2)

the n + 1 th estimation update f (n+1) :

where

Simpified Least squares algorithm steps, let g* be original data;