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Low-contrastdetectability(LCD) is oneof theimportantperformancearameters
for computedtomography(CT). Often LCD is determined by visud inspectionof low-
contmastphanbm images. Thetestingprocessis gatednot only by limitations of existing
LCD phantoms, but aso by the subjective nature of the evduaion methodology.
Although statistical LCD methodswere proposed thesemethodsoften unfairly favor
pog-processedmages,sincethey measire manly the noise characteristicsn uniform
pottion of the phantomanddo not consder theimpad on LCD objects.

In this paper,we presat a measuementmethodologythatincorporateshe LCD
objectsas part of the teding process. To overcomelimited availability of low-contras
phantons in terms of object size and contrastlevel, computer simulatedobjects are
insertedinto the reconstructediniform phantomimages prior to the pog-procesdiltering
steps. Thesetestobjectsare obtaned by convolvingthe ideal disc shapedobjectswith
the pointspreadfundion (PSF) of the sydgem. We dso proposea LCD index tha
incomoratesthe objed contrasts and noise levels of the LCD images. The index is
defined astheratio of the meauredobject contrastover the standarddeviationof means
measuredover a region equal to the LCD object size. This index overcomesthe
shortconings of the previously propose statisticalmethodin which the visibility of post-
procesedlow-contast objeds are over-estimated.

Extensivephantomtestswere conductel. Existing statstical-basedLCD measure
was conmpared with the proposedLCD index, and both were judged agairst visual
inspectionof experts. Phantons vary overdifferentcontras, object size, scan techniques
and reconstructionkemds. Test results have shown that the proposedLCD method
outperforms the existing method and correlates well with human observers. Future
extensionof the algorithmincludesthe refinementof the LCD objectshapeand the non
stationay characteristicef the PSFand noisein CT systans.



