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Purpose:
In dual-energy(DE) imaging, double-shot acquisition providessuperiorDQE and detectability index comparedto sandwicheddetectors,but
introduces the potential for misregistration artifacts (e.g., respiratory, cardiac, and bulk motion). This paper reportsa projection registration
schemeoperatingat variouslevels of scaleandresolution to resolve misregistration errorsprior to DE decomposition.
Method and Materials:
The methodis basedon joint histogramsof the high- andlow-kVp images(or ROIs therein), with optimal imagetransformationscomputedto
maximizethemutualinformation betweenthe images.The imageis subdividedinto a seriesof ROIs,with an optimal transformationcomputed
for eachROI. LargeROIsare downsampled to reducethecomputational complexity of theoptimization. TheROI transformationsaresmoothed
and interpolatedto determinea pixel-wisetransformation for theentire image.This is repeatedwith progressivelysmallerROIs.
Results:
Theresults demonstrate that largescale ROIs (400x400pixel) areeffective in correctingbulk patient motionsuchasdrift or relaxation.A second
passwith a smallerROI (200x200pixel) correctsbreathingand cardiacmotion. A final passwith yet smaller ROIs (100x100pixels) is effective
at correcting the motion of fine bronchio-vascular structure.The combination of thesein an iterative multi-resolution, multi-scalemethod
effectively registersthe high- and low-kVp projectionssuchthat DE imagesexhibit significantly reducedmotion artifacts – particularly in the
scapulae,aorta,heart, liver, and bronchioles.Expert radiologist readingssuggesta significant improvementin imagequality and diagnostic
performance.
Conclusion:
Theiterative,multi-resolution, multi-scale registrationcorrectsmisregistration progressivelyat scalesrangingfrom bulk anatomical drift down to
smaller scalemotion such as that of fine pulmonary vasculature.The approachis a vital part of the DE imageprocessingchain that hasbeen
implementedfor a clinical DE imaging trial with 200patients.
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