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[Abstract] Objective To explore the feasibility of CT image reconstruction algorithm based on alternative projection.
Methods A convex set optimization problem changed CT image reconstruction, which decomposed reconstruction model
into multiple restraints and determined the corresponding convex sets. Alternative projection was used to find the solution
in the intersection of the convex sets. To solve the convex set constructed by total variation (TV) prior constrains, epi-
graph set of the TV function was defined, and continuous projection of point to the tangential hyper-planes of the epigraph
set was used to find the nearest point of the start point to the TV convex set. Chambolle-Pock for TV minimization
(CPTV), TV projection onto convex set (TV-POCS) and the reconstruction algorithm based on alternative projection were
used to reconstruct Shepp-L.ogan head image respectively, and root mean square error (RMSE) of reconstructed images ob-
tained by different angles projection images was compared. TV-POCS and the reconstruction algorithm based on alternative
projection were used to reconstruct mouse vertebra cross section image respectively, and normalized mean square distance
(d) and normalized mean absolute distance (r) of two reconstruction algorithms were compared. Results The image recon-
structed by CPTV had poorer smoothness and more artifacts. TV-POCS and the reconstruction algorithm based on alterna-
tive projection not only suppressed the noise effectively, but also protected the edge of image, which obtained higher image
quality. RMSE of the reconstruction algorithm based on alternative projection declined faster than those of other two algo-
rithms, and it had smaller convergence value. The d value and r value of the reconstruction algorithm based on alternative
projection were both smaller than TV-POCS (0. 064 0 vs 0. 262 4, 0.073 7 vs 0. 298 2). Conclusion For limited angle pro-
jection images, the reconstruction algorithm based on alternative projection can obtain higher image quality and faster con-
vergence speed without parameter estimation.
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