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Low-contrast-detectability(LCD) is oneof theimportantperformanceparameters
for computedtomography(CT). Often LCD is determinedby visual inspectionof low-
contrastphantom images. Thetestingprocessis gatednot only by limitationsof existing
LCD phantoms, but also by the subjective nature of the evaluation methodology.
Although statisticalLCD methodswere proposed,thesemethodsoften unfairly favor
post-processedimages,sincethey measure mainly the noise characteristicsin uniform
portion of thephantomanddo not consider theimpact on LCD objects.

In this paper,we present a measurementmethodologythat incorporatesthe LCD
objectsas part of the testing process. To overcomelimited availability of low-contrast
phantoms in terms of object size and contrast level, computer simulatedobjects are
insertedinto thereconstructeduniform phantomimages prior to thepost-processfiltering
steps. Thesetestobjectsare obtained by convolvingthe ideal disc shapedobjectswith
the point-spread-function (PSF) of the system. We also proposea LCD index that
incorporatesthe object contrasts and noise levels of the LCD images. The index is
defined asthe ratio of the measuredobject contrastover thestandarddeviationof means
measuredover a region equal to the LCD object size. This index overcomes the
shortcomingsof thepreviouslyproposed statisticalmethodin which thevisibility of post-
processedlow-contrast objects are over-estimated.

Extensivephantomtestswere conducted. Existingstatistical-basedLCD measure
was compared with the proposedLCD index, and both were judged against visual
inspectionof experts.Phantoms vary overdifferentcontrast, object size, scan techniques,
and reconstructionkernels. Test results have shown that the proposedLCD method
outperforms the existing method and correlates well with human observers. Future
extensionof thealgorithmincludestherefinementof the LCD objectshapeand thenon-
stationary characteristicsof thePSFand noisein CT systems.


