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Over the past decade, x-ray computed tomography has experienced tremendously
technological advancements:the introductionof helical/spiralandmulti-slice/volumetric
acquisition. Theseadvancementsnot only allow improvedimagequality andenablenew
clinical applications,but also significantly increasethe technical challengesassociated
with imagereconstruction.

Thefirst partof this lecturewill cover thefundamentals of imagereconstruction.For the
ease of understanding,we startwith an explanation of the central slice theorem(Fourier
slice theorem). Both theoretical and intuitive approaches are used to illustrate the
concept. The reconstructionalgorithm is then extendedto fan beam geometry by
mathematicalderivationandgraphicdescription.

Using the central slice theorem as the foundation,reconstruction algorithms for helical
acquisitionarediscussedin the second part of the lecture. We analyze,for single slice,
the major differencebetween helical and step-and-shoot acquisitions. Implications of
different reconstructionapproaches on image quality and computational complexity are
alsodiscussed.

Conebeamreconstruction discussionwill start with oneof the mostpopular algorithms:
FDK algorithm. Thederivation of thealgorithmfrom thefan-beam caseis first described
andits extensionto helical/spiral acquisitionis then presented.The lecture endswith a
discussion on someof the most recent advancesin conebeam reconstruction, including
both approximateandexact methods.
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Educational Objectives:

1. Learnthefundamentals of x-rayCT reconstruction.

2. Understandrecentadvancementsin reconstructionalgorithms.


