AbstractID: 8163 Title: Need for the liquid crystal displays having the capability of
rendering higher than 8 bits in grayscale

Purpose: The purposeof this study wasto examine the potential usefulnesof liquid crystaldisplays(LCDs)havingthe capabilily of
rerdering highe than8 bitsin grayscéde. Method and Materi als: An LCD havingthe capabilityof rendering8, 10, and12 bits in
grayscée wasused It was calibratedto the grayscalestandarddisplayfunction (GSDP with amaximumluminanceof 450cd/n? and
aminimum of 0.75cd/n?. To examire the grayscée reslution of the humanvisual sysem, varioustestpaternshaving diff erent
combiationsof brightnessin 8, 10, and12 bits were displayedon the LCD. The® patternsvereplacedon different uniform
baclgroundluminancelevels such as0%, 50%,and100%of maximum luminan@. Then,the probability of detecton for various
differencesin 8, 10, and12 bits wasexaminedResuts: All observerglistingusheda smallerdifferenceof luminancethanaone
pixel value of 8 bitsirresgectiveof backgrounduminancelevds. As aresut of theadaptatiorprocesss of thehumanvisud system,
obsevers hada greatettendencyto distinguish a smalldifferenceof luminane for the sigral level of thetestpatem to benearerto
the backgound luminane level. The smallestdifferenceof luminancethatobserversvere ableto distinguishwasa four-pixel value
differencein 12 bits, i.e. the differenceof a onepixel valuein 10 bits. Conclusion: Consideing the humanvisual systems medcal
images shouldbedispayedon LCDs having 10 bitsin graysaleor greatelin orderto detectiow contrastobjectswith small
differencesof luminance andcarly out smoothgradaton expressonsinto practice.



