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Purpose: Recentlyanextension to compressedsensingtheoryhasbeenproposed in which a prior

image is usedto constrainthe reconstruction process. This new algorithm may be applied to

gated CT acquisitions where a fully sampled‘blurred’ image is used as the prior image to

constrain images reconstructedat eachphase. Our hypothesis is that the PICCSalgorithm can

accuratelytrack moving objectsthroughouta given cyclic motion profile. The purposeof this

studyis to experimentallyverify this hypothesis.

Materials and Methods:

The PICCS algorithm was implemented on a clinical C-arm system(GE Innova 4100). A

phantomwas constructed using human bonesto simulate a realistic backgroundof ribs and

vertebrae. A 3 mm plastic rod was scanned along a one dimensionalmotion profile. The

motionprofile hadaperiodof 0.8secwith a restingphaseof 0.2sec,and anamplitudeof 8 mm.

420 cone-beam projections were acquired using a 14 seconddata acquisition time over 210

degrees. PICCS reconstructed was applied to the gated data such that 25 phaseswere

reconstructed.

Results:

The centerof mass of the moving rod was calculatedbasedon the reconstructedimagesand

agreeswell with the programmed motion profile for all points in the simulatedmotion profile.

Intensity plots are given comparing the gated PICCS reconstruction to the standardfiltered

backprojection algorithm. The PICCSreconstructionresultsalso faithfully depict the width of

the moving objects. Whenthe width of the gatingwindow in the PICCS algorithmis increased

thewidth of thereconstructed movingobjectincreases.

Conclusions:

This studydemonstratesthat for moving objectsPICCShastheability to reconstruct imageswith

simultaneoushigh spatial resolution andtemporalresolution via gatedreconstruction. PICCShas

thepotential to improvereconstruction for gatedacquisitions such ascardiacand lung imaging.


