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Purpose: Automaticregistrationbetweenreference andon-boarddigital tomosynthesis (DTS) is a critical step for targetlocalizationusing DTS. We

previously developedan approximate methodfor automatic registration between referenceand on-board DTS, in which referenceDTS was not

generatediteratively to match with theanisotropic resolution of on-boardDTS. This studyaimsat developingan accuratemethod for automaticDTS

registration with improvedefficiency, robustnessandaccuracy.

Method and Materia ls: TheaccurateDTS registration methodwasrealizedmainly by hardwareacceleration of DRR generation, which wasachieved

by implementinga 3D texturemapbasedvolumerendering processin graphiccardusingOpenGL language. The alpha blendingmodewaschosento

simulate ray castingalgorithm, and threecolor channels of graphic cardwereused for datastorage.With hardwareacceleration, the accurate method

changestheCT poseandregenerates DRR and referenceDTS iteratively to matchreference DTS with on-boardDTS basedon mutual information. A

hybrid multiresolution methodwas developedto combine approximate and accuratemethods in a multiresolutionscheme. It was testedon both

anthropomorphic chest phantom and H&N patient data with simulated translations and rotations. The registration efficiency, attraction range and

accuracy wererecordedand comparedwith previousresults.

Results: Thehybrid multiresolution methodis 4 times faster thanapproximatemethod. Its registration attractionrangeis 2-5 timeslargerthanthatof

approximatemethodfor single-axis translations and rotations, and 1.5-2 timeslarger for combined6-D rotationsand translations. The registration

accuracy is within 1.2deg/mmfor phantomdataand1.5deg/mm for patientdata throughthewholeattractionrange.

Conclusions: Thehybrid multi resolution method is much moreefficient, robust, andaccurate thanapproximatemethod.It is potentiallya practicaland

reliablemethodto clinically implementDTS for targetlocalization.
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