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Considerations for Evaluating Color Displays
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Outline

ÁDefining Color

ÁPseudo vs. True Color

ÁPhotometry Ÿ Colorimetry

ÁChromaticity

ÁColor Spaces

ÁGray Tracking

ÁAAPM TG270

ÁAAPM TG196

ÁTools, Software

ÁOngoing Efforts
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Color in Medical Imaging

Pseudo Color Images

Nuclear Medicine Fused Images

Ultrasound Doppler Images

MRI Elastography Images

CT Perfusion Images

···
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True Color Images

Digital Pathology Images

Ophthalmologic Images

Dermatologic Images

···

image source: Wikipedia

Photometry
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ÁScience of measuring light as it 

is perceived by the human 

visual system

ÁLuminosity weighting functions 

for radiant power as a function 

of wavelength

ÁDifferent weighting for different 

visual responses (luminance 

dependent)
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Colorimetry
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ÁExtending to colors, spectral 

weighting functions defined by 

CIE

Á1931 Standard Colorimetric 

Observer

ÁBased on human observer 

studies looking at perceptible 

differences between colors
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Chromaticity
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ÁSeparating color into brightness 

and chromaticity

ÁñQualityò of color
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Color Spaces

ÁPerceptible colors and 

displayable colors are not equal 

for most systems

ÁColor spaces define 

representable colors from all 

chromaticities

ÁRGB color models are most 

common

ÁsRGB

ÁAdobe RGB
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Color Spaces

ÁThe sRGB color space is likely 

the most common color space

ÁñDefaultò for most display systems

ÁDefined by three chromaticity 

coordinates (R, G, B) and a 

white point

ÁAlso defined by specific 

luminance response and 

viewing conditions

ÁPseudo gamma 2.2

ÁNot GSDF
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Chromaticity Red Green Blue White

x 0.6400 0.3000 0.1500 0.3127

y 0.3300 0.6000 0.0600 0.3290

Y 0.2126 0.7152 0.0722 1.000
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Color Differences

ÁDescribing the quantitative 

difference between colors

ÁCIE 1931 color diagram is not 

perceptually uniform

ÁMacAdam ellipses

ÁAll colors within ellipse are 

indistinguishable

ÁBased on human observer studies

ÁEfforts to transform for 

perceptual uniformity

ÁCIE 1960 UCS

ÁCIE 1976 UCS
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Color Differences
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