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Purpose:
To improvethecomputational efficiency of Algebraic Reconstruction Technique (ART), andsuppress the“stripping” artifacts dueto
ART like ray-by-rayupdate,especially in cone-beamreconstruction.

Method and Materials:
Inspiredby Adaptive ART (AART) andSimultaneousART (SART),a newART, theAdaptiveSimultaneousART (ASART), which
combinesmulti-level scheme(MLS) data-accessscheme,data-drivencontribution weighting,andSART like updating, is proposed.

When theCT systemis modeled as Wv = p , ASART canbemathematically expressedas:
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whereλ is therelaxation factorthat is typically chosenwithin theinterval (0.0,1.0] andtheinitial value (0)
jv areuniformly setto bea

nonzerovalue.This methodcombinestheadvantagesof SART andAART: thefeature of SART,simultaneouscorrection image
update in eachview, is introducedinto AART. In ASART, thereconstructedobjectis updatedview-by-view, rather thanray-by-ray,
andall viewsareaccessedaccording to MLS. In general, thecomputation burden for ASART is lessthanthatof SART.

Results:
For quality evaluation,we adopt a 3D extensionof theShepp-Loganphantom, in which theleastvaluevarianceis only 0.5%of the
maximal valueof themodel, in ourexperiments. It is observedthatASART alwaysachieveshighercorrelation coefficient (CC) than
MLS-SART does.Actually, 1-iterationASART producesmuchhigherCC than10-iterationMLS-SART doesin our experiments. We
havealso appliedtheproposedapproachon realdataset reconstruction. Fine imagedetails arefairly visible in theslicesobtainedby
our approachwhenonly 96 limitednumbers of projectionsareused.

Conclusion:
A newimagereconstruction techniqueinspiredby AART andSART is proposedin this work. Althoughtheconvergencehasnot been
provedmathematically, this approach alwaysperformswell in our experiments.Both quantitative andvisualanalyseshaveshownthat
promising computational efficiency and betterreconstructedimagehavebeenachieved.


