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Introduction

Readingoomsfor digital radiographyare usuallyquite dark Fromanergonomic
viewpoint,darkroomsare far from ideal Darknesss likelyto causefatigue,loss
of concentrationand thus a potential degradationof diagnosticaccuracyDark
readingroomsare usuallymotivatedin order to reducereflectionsandincrease
Image contrast While these aspects were important for older display
technologywith low luminanceoutput, modern high brightnessdisplayscanbe

usedin bright environmentswith equal or improved image quality ¢ If set up

correctly Unfortunately, most display standardsand guidelinesstill require

readingroomsto be dark

Image contrast

Thedynamicrange of a displayis determined by the maximumluminance
(white) and the minimum luminance(black) In order to separatedisplays
Into different performance categories,the luminanceratio is often used
However, due to the non-linearity of the human visual system, the
luminanceratio is a poor descriptorof displayperformance

he conceptof just-noticeabledifferences(jnd) is used when calibratinga
displayin order to distribute the perceivedcontrastevenlythroughout the
luminancerange Thejnd accountsfor humanvisionnon-linearitieswithin a
large luminancerange and the number of jnds enclosedby the minimum
and maximumluminanceis a better descriptorof displayperformancethan
the luminanceratio.

Example:
L...=1.0cd/n?; L,..=350cd/m?2Y LR = 350jndrange = 582
L...=2.8cd/m?; L,.,=700cd/m2Y LR = 250jndrange = 633

Since the maximum luminance of a display is technically limited, the
minimum luminancemust be low in order to keepthe luminanceratio high.
In other words¢ aslongasa highluminanceratio is required,readingrooms
must be dark

Benefits of using thend range as digure of merit

T A constantjnd range ensuresa constantdisplay contrast ¢ regardlessof
absoluteluminancelevels

T Displaycalibrationcanbe more flexible It is still possibleto use normally
bright displaysn darkrooms,but alsoverybright displaysn bright rooms

T Brightreadingroomscomeswith a numberof advantages

T A normal office illumination makesit easierto perform non
displayrelatedtasks

T Pure photopic vision It Is straining for the eyesto constantly
adaptbetweena bright screenanda darkenvironment

T Visualacuityis better at higherluminancelevels

T Lesdatigueamongradiologist®

T A high minimum luminance can also be used as a safety factor for
variations in ambient illuminance When using a display with a low
minimum luminancelevelin a darkroom, imagecontrastin dark areaswill
be greatlyreducedevenby a minor increasen room illumination.

T A low luminancerange can actually be beneficialto image quality. The
dynamicrangeof the humanvisualsystemis limited, and by keepingthe
luminancerange low while maintainingthe jnd range,the human visual
systemoperatescloserto peakcontrastsensitivity SeeFigure2.

Conclusions

By usingjnd rangeasa displayquality metric insteadof luminanceratio, displays
can be calibrated with greater flexibility. The brightnessof modern diagnostic
displayscan be utilized in order to displayimagesin readingrooms with normal
office illuminationwithout compromisingmagequality:
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Figure 1. The conditionsof L, = 1.0 cd/m? and L, = 350 cd/m? is usedas a
baseline The figure showsthe required maximum luminanceas a function of
minimum luminancefor two casesc constantluminanceratio and constantjnd
range If, for example,the maximum luminanceof a displayis 700 cd/m?, the
minimum luminanceis 2 when keepingthe luminanceratio constant while 6
cd/m? is possiblewhenkeepingthe jnd rangeconstant

Figure2: A low luminancerangewill keepall parts of animagecloseto the peek
contrast sensitivity of the human visual system A high luminancerange causes
the perceivedcontrastto be reducedin the darkandbright partsof animage
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