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Purpose:To developa workstationfor clinical applicationof digital tomosynthesis
(DTS) for real-time targetlocalization. Specifically, to acceleratethereconstructionboth
digitally-reconstructedradiograph(DRR) andDTS usingultra-fast interpolation
capabilityof graphicshardware.

Method and Material s: Thedeveloped workstationfor real-time target localization
usingDTS technology includes imageacquisition,imagereconstruction, and image
comparison.A critical stepto implementthis technologyis its reconstructionspeed,
especially real-time generationof referenceDTSs which requireDRRs. Thenew
generationgraphicshardwareprovides a fastimplementation of image interpolationand
allowsthebi-linear/tri-linear interpolation andtheotherimageoperationsto be
accomplishedwithin second.We implementedclassical ray-casting algorithmfor 2D
DRR andfiltered back-projection (FBP) algorithm for DTS reconstructionon graphics
hardwarebasedon OpenGL programminginterface. Specifically, planning CT images
andon-boardprojectionimages wereloaded into thememoryof hardwareand savedas
textureswhich wereprojectedontoframe-buffer accordingto thegivengeometryof
imagingsystem.Thefinal imagesweregeneratedby blendingmultiple texturesprojected
onto theframe-buffer.Differenceimagesandcorrelation coefficientsbetweenhardware
andsoftwareDRRsand DTSswere calculatedto assesstheir similarity.

Results: Themeanerrors and their standarddeviations of thedifferencesDRR andDTS
images are1.0%± 1.5%and1.2%± 2.1%. Thecorrelationcoefficients are99.9%for
DRRsand 99.5%for DTS. Thereconstructedeffic iencywas improved by a factor of 67
for DRR and13 for DTS.

Conclusions:Thehardwaremethodprovides fast reconstructionsof DRR andDTS with
visibility of anatomical structures comparableto thosegeneratedusingsoftware methods.
This allows real-time targetlocalizationfor imageregistrationbetweenon-board and
referenceDTSs in theapplicationplatform.


