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Purpose: The purposeof this studywasto examine thepotential usefulnessof liquid crystaldisplays(LCDs)havingthe capability of
rendering higher than8 bits in grayscale. Method and Materi als: An LCD havingthe capabilityof rendering8, 10, and12 bits in
grayscale wasused.It was calibratedto thegrayscalestandarddisplayfunction (GSDF) with a maximumluminanceof 450cd/m2 and
a minimum of 0.75cd/m2. To examine thegrayscale resolution of thehumanvisualsystem, varioustestpatternshavingdiff erent
combinationsof brightnessin 8, 10, and12 bits were displayedon theLCD. These patternswereplacedon different uniform
backgroundluminancelevels, such as0%,50%,and100%of maximum luminance.Then,theprobabilityof detection for various
differencesin 8, 10,and12 bits wasexamined.Results: All observersdistinguisheda smallerdifferenceof luminancethana one-
pixel value of 8 bits irrespectiveof backgroundluminancelevels. As a result of theadaptationprocesses of thehumanvisual system,
observers hada greatertendencyto distinguish a smalldifferenceof luminance for thesignal levelof thetestpattern to benearerto
thebackground luminance level.Thesmallestdifferenceof luminancethatobserverswere ableto distinguishwasa four-pixel value
differencein 12 bits, i.e. the differenceof a one-pixel valuein 10 bits.Conclusion: Considering thehumanvisualsystems, medical
images shouldbedisplayedon LCDs having 10 bits in grayscaleor greaterin orderto detectlow contrastobjectswith small
differencesof luminance andcarry out smoothgradation expressionsinto practice.


