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Purpose: Althoughit is well known that quantitative tomographyis impossible in systemswith interior truncation, this geometryis
being increasingly applied to applicationssuchascone-beamCT and cardiacSPECT. It hasbeenshownthatinterior problem,
representedby thetruncatedRadontransform,hasa null-space(andthuscouldtheoreticallyhaveanartifact)containinganysmooth
functionin thefully sampledfield of view. In practice,artifactstendto besmooth. Ourpurposeis to theoreticallyunderstandwhat
artifactswill betypically generatedunder theinterior problem.

Method and Materials: A linear operator is constructed which generatesmembersof thenull-space of theinternalRadontransform.
A singular valuedecomposition of this operatoris derivedand thesingularvaluesareexamined.

Results: Thesingular valuesare all non-zero,confirmingthatthenull-spaceof thetruncatedRadontransform containsall smooth
functions. However,thesingular valuesdroprapidly. Whencombined with thepositivity constraint, this limits themagnitudeof all
but thelowest singular vectors.

Conclusion: Althoughthenull -spaceof thetruncated Radon transformcontainsrapidlyvarying components, their amplitudewill be
exponentially small. This justifies theuseof truncatedimages to quantitativelymeasurehigh-spatial-frequencyobjectssuchasorgan
boundaries. Althoughtheformalnull-spaceis infinite-dimensional, mostof thesedimensionsaremeasuredin practicewith high
accuracy. Theartifactsgeneratedfrom actualimagescanbe describedwith high accuracyby only a few(2–10)parameters.Thus,
supplementsof thetruncateddatawith low-quality non-truncateddataor with simplepriors canimprovethequantifiableaccuracyof
truncated images.
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