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Purpose: To provide a referencefor clinical applications by investigating the performanceof threemetal
artifact reduction (MAR) methodsfor CT imaging. Method and Materials: Theexpectationmaximization
(EM) algorithm, algebraic reconstructiontechnique(ART), and a MAR methodbasedon fil tered back
projection (FBP) were tested with Shepp-Logan phantom in noise free and additive Gaussian noisy
environments. A small disk of metal was addedto the phantomto simulate the metal effect, and the
projection datawere obtainedby parallel beam projection. In eachprojection dataset,therewere180views
and367channels.Noisewassimulatedby addingGaussiannoise( 5.0,5.0 == σµ ) to the projection data.

Computational experimentswereperformedto demonstrateandcompareeffectivenessof artifactreduction.
Essential characteristics such as reconstruction accuracy,convergence, computational costs,have been
evaluated. In addition, the robustnessof MAR algorithms to variationsof the threshold for detectingmetal
regionin implementation wasalso investigated. Results: Simulations with Shepp-Loganphantomin noise
free and additive Gaussiannoisy environments show that all of thesemethodscan provide high-quality
reconstruction images. In comparison, EM obtainsthe most accurate reconstruction image and shows
highest robustness to parameter variation. In addition, EM converges faster than ART. As for
computational costs, FBP removesmetalartifacts mostefficiently. Conclusions: Simulations haveshown
that all of threemethodscanfinish artifact reductiontaskeffectively. In comparison, EM canprovidemost
accuratereconstruction imageandFBP remove the effect of metalmostefficiently. The studiespresented
herein would provide a referencefor clinical use.Futurework involvescomparisonof MAR techniques
basedon real rawdata.


