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IDhaven'tDspentDaDwholeDlotDofDtimeDrevistingDoldDentriesDonDthisDsite.DThe
mostDwidelyDreadDpostDhereDwasDoneDwrittenDJanuaryD8,D2008DaboutDHD
MonitorDCalibrationDusingDARIBDBars.DIt'sDoneDofDtheDonlyDarticlesDonDtheDnet
thatDspecificallyDaddressesDworkingDwithDARIBDwhichDisDtheDreasonDforDthe
traffic.DBecauseDofDitsDcontinuedDuse,DIDfeelDanDoverhaulDprobingDaDlittle
deeperDintoDtheDtopicDisDbeneficialDtoDanyoneDreferencingDit.D

InDtheDoriginalDarticle,DtheDemphasisDwasDonDusingDARIBDorDSMPTEDcolor
barsDtoDproperlyDsetDyourDHDDdisplay'sDBrightnessD(blackDlevel),DContrast
(whiteDlevel),DandDChromaD(colorDsaturation).DIDmadeDtheDmistakeDof
labelingDthisD"calbration".DWhatDthisDassumesDisDthatDtheDmostDimportant
componentDofDdisplayDcalibration,DWhiteDBalanceD/DColorDTemperature,Dhas
alreadyDbeenDsetDcorrectly.DColorDbarsDandDcolorDfieldsDdoDnothingDtoDtell
youDifDyourDdisplay'sDwhitesDareDtrulyDwhite.DWhiteDBalanceDorDsettingDyour
monitor'sDRed,DBlue,DandDGreenDGainDlevelsDtoDtheDcorrectDoutputsDto
createDaDpure,DchromaXfreeDwhiteDisDtheDmostDcriticalDaspectDofDmonitor
calibration.DTheDmainDreasonDI'mDreXaddressingDthisDtopicDisDthatDifDyour
display'sDwhiteDisDoff,D"calibrating"DitDwithDaDtestDsignalDsuchDasDcolorDbars
doesn'tDmeanDaDwholeDlot.DColorDbarsDwillDhelpDyouDfindDtheDcorrectDwhite,
black,DandDcolorDsaturationDlevelsDbutDifD100%DwhiteDinputDisn'tDoutputDas
100%DchromaXfreeDwhite,DyourDdisplayDisDoutDofDalignment.D

First,'a're*cap:

This%post%is%in%regards%to%HD%monitor%calibration%only.%There%are%several
issues%relating%to%standard%definition%video%and%monitoring%that%do%not
apply%to%HD:
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1.DNTSCDSetup,DorD7.5DIRED(%)DBlackDLevel.DSetupDisDforDstandardDdefinition
only.DTheDblackDportionDofDHDDtestDsignalsDhitD0DIRED(%)DonDtheDwaveform.D

2.DPhase:DThereDisDnoDPhaseDcontrolDforDdigitalDHDDmonitoring.DOnly
CHROMAD(saturation)DaffectsDpictureDasDPhaseDrelatingDtoDmonitoringDisDan
analogDissueDonly.D

D

COLOR'BAR'TEST'SIGNALS:

ManyDcamerasDandDrecordingDdecksDgenerateDcolorDbarsDXDeitherDtheDHD
SMPTED(SocietyDofDMotionDPictureDandDTelevisionDEngineers)Dversion,
whichDisDthis:

OrDtheDnewerDHDDspecificDversion,DARIBD(AssociationDofDRadioDIndustries
andDBusinesses):

https://smpte.org/
http://www.arib.or.jp/english/index.html
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CorrectDuseDofDtheseDtestDsignalsDwillDhelpDyouDsetDyourDmonitor's
brightness,Dcontrast,DandDchomaDlevels.DYouDcanDuseDeitherDoneDofDthese
interchangeablyDandDoneDisDnotDnecessarilyDmoreDaccurateDthanDtheDother.
TheDprocessDofDusingDeitherDofDtheseDcolorDfieldsDisDvirtuallyDidentical.

D

WHITE'BALANCE'AND'GAMMA:

ThisDpostDisDonlyDconcernedDwithDdisplayDcalibrationDforDRec709,DwhichDis
for-now,DtheDstandardDcolorspaceDforDHDDbroadcast.DRec709DusesDaDdefacto
gammaDofD2.2DandDaDwhiteDpointDofDD65D(DaylightD6500Dkelvin).DVery
recentlyDtheDITUDreleasedDRec1886DwhichDspecifiesDaDgammaDofD2.4.DThe
topicDofDwhichDgammaDisDtheD"correct"DoneDisDmuchDlargerDthanDthisDpostDso
forDsimplicity,Dlet'sDassumeDwe'reDallDusingDtheDwidelyDimplementedDgamma
ofD2.2.DManyDmonitorsDhaveDpresetDchoicesDforDbothDgammaDandDwhite
balance.DInDthisDstandardDRec709DcalibrationDscenario,Dyou'reDgoingDtoDset
yourDgammaDtoD2.2.DDForDwhiteDbalance,DyouDmayDfindDchoicesDsuchDasDD50,
D65,DandDD93DbutDnotDallDmonitorsDwillDactuallyDallowDyouDtoDmanually
adjustDRed,DBlue,DandDGreenDGainDtoDcreateDyourDownDcustomDwhiteDpoint.
IfDyouDdoDhaveDaDmonitorDthatDallowsDforDcustomDalignment,DtheDonlyDway
toDdoDthisDisDwithDanDexternalDprobeDthatDwillDmeasureDtheDoutputDlevels
andDhelpDyouDfindDtheDcorrectDRGBDmixDtoDdisplayDaDpure,DchromaXfree
white.DAdditionallyDsomeDdisplays,DnamelyDOLED'sDandDnewerDLCD's,Dalso
requireDanDadjustmentDforDBiasDwhichDisDsimilarDtoDBlackDBalanceDto
produceDneutral,DchromaXfreeDdarkDtones.DIfDyourDdisplayDdoesDnotDallow
forDaDmanualDRGBDWhiteDandDBias,DsetDWhiteDBalanceDtoDD65DandDmoveDon
toDtheDnextDstep.DYourDmonitorDcannotDbeDtrulyDalignedDbeyondDwhatDwas
deemedD"calibrated"DatDtheDfactory.D

D

AN'ANALYSIS'OF'THE'HD'SMPTE'COLOR'FIELD:

TheDcomponentsDofDthisDtestDsignalDareD75%DContrastDColorDBarsD(Yellow,
Cyan,DGreen,DMagenta,DRed,DBlue),D20%DBlueDChip,D10%DPurpleDChip,D75%
ContrastDWhiteDChip,D100%DContrastDWhiteDChip,D0%DBlackDchips,DandDThe
Pluge.DWhenDusingDthisDtestDsignalDtoDsetDBrightness,DContrast,Dand
Chroma,DallDyouDreallyDneedDtoDconcernDyourselfDwithDareDtheD75%DColor
Bars,D100%DWhiteDChip,DandDPluge.DTheD20%DBlueDChipDandD10%DPurple
ChipDfallDalongDtheDIQ-LineDonDtheDVectorscopeDforDverificationDthatDthe
colorDinformationDinDtheDtestDsignalDisDaccuratelyDcenteredDonDtheDscope.D

TheDPlugeDwillDhelpDyouDsetDyourDBrightnessD(BlackDLevel).DItDconsistsDofDa
X3.5%D(IRE)DchipDonDtheDleft,D0%DchipDinDtheDmiddle,DandD3%DchipDonDthe
right.

http://en.wikipedia.org/wiki/Rec._709
http://www.ibtimes.com/articles/291561/20120201/aces-color-space-gamut-video-effects.htm
http://www.itu.int/en/Pages/default.aspx
http://www.itu.int/dms_pubrec/itu-r/rec/bt/R-REC-BT.1886-0-201103-I!!PDF-E.pdf
http://www.kdenlive.org/users/granjow/vectorscope-what-i-and-q-lines-are-good
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HereDareDSMPTEDColorDBarsDwithDliftedDblacksDsoDyouDcanDseeDtheDpluge
better:

Here'sDtheDsameDsignal'sDlumaDwaveform.DThisDhelpsDtoDseeDwhere
everythingDinDtheDfieldDisDhittingDinDtermsDofDlevel,DparticularlyDtheDpluge.D
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AndDVectorscope.DYouDcanDseeDthatDeachDofDtheDcolorDbarsDlinesDup
perfectlyDwithDthierDtargetsDindicatingDthatDtheseDareDpure,Dundiluted
primaryDandDsecondaryDvideoDcolors.DIfDthisDwasDaD100%DcontrastDcolor
field,DtheDvectorsDwouldDlandDperfectlyDinDtheirDlittleDtargets;DRD=DRed,DMgD=
Magneta,DBD=DBlue,DCyD=DCyan,DGD=DGreen,DYlD=DYellow.D

D
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SETTING'BRIGHTNESS,'CONTRAST,'AND'COLOR'WITH'HD'SMPTE'BARS:

1.DSetDyourDgammaDtoD2.2DandDWhiteDBalanceDtoDD65.DSetDyourDBrightness,
Contrast,DandDChromaDtoDtheirDdefaultDlevels.DIfDyouDhaveDaDdisplayDthatDcan
beDcustomDwhiteDbalanced,DmakeDsureDthatDyou'reDalignedDbeforeDstarting
this.DIfDyou'reDworkingDwithDaDfacilityDonDaDproject,DtheyDcanDsendDa
technicianDwithDaDprobeDtoDyouDandDheDcanDdoDitDforDyou.DOrDyouDcanDtalkDto
youDmanufacturerDandDgetDaDlistDofDrecommendedDprobesDforDuseDwithDyour
displayDalongDwithDx,yD(ColorDTemperature),DandDYD(Luminance)DtargetsDso
youDcanDdoDitDyourself.DOnceDyou'reDthere,DsendDtheDHDDSMPTEDtestDsignal
toDyourDmonitorDviaDHDXSDI.DThisDisDbestDdoneDinDaDdarkDenvironmentDsoDif
you'reDoutsideDorDinDanDunshieldedDlocation,DtryDandDkeepDasDmuchDambient
lightDandDdirectDlightDoffDtheDdisplayDasDyouDcan.D

2.DEveryoneDhasDtheirDownDwayDofDdoingDthis.DAllDIDcanDsayDisDthatDIDfeelDthat
I'veDhadDprettyDgoodDresultsDwithDthisDmethodDwhichDinvolvesDjumpingDback
andDforthDbetweenDtheDdifferentDadjustmentsDtoDfindDjustDtheDrightDlevels.DI
startDwithDContrastDwhichDisDtheDmostDsubjective.DLookingDatDtheD100%
whiteDchip,DturnDtheDcontrastDupDuntilDitDvisuallyDstopsDgettingDanyDbrighter.
NowDbackDitDoffDaDlittleDbit.DThisDwillDbeDdifferentDonDeveryDdisplayDandDreally
theDsmartDwayDtoDdoDisDwithDaDprobeDthatDreadsDLuminanceDlevel.D

3.DByDdefault,DincreasingDContrastDwillDalsoDsomewhatDraiseDtheDblackDlevel.
NowDuseDtheDplugeDandDsetDyourDBrightnessDsoDthatDtheDleftD(X3%)Dpluge
chipDdisappearsDintoDtheDsurroundingD0%DblackDfield.DTheDrightDchipDwhich
readsD3.5%DonDtheDwaveformDshouldDbeDjustDbarelyDvisible.D

4.DNowDcheckDyourDcontrastDagain.DIsDtheD100%DwhiteDchipDstillDhittingDpeak
white?DIfDyouDneedDtoDadjust,DmakeDsureDtoDgoDbackDandDcheckDyourDpluge
again.DByDgoingDbackDandDforthDbetweenDtheseD2Dadjustments,DyouDshould
beDableDtoDarriveDatDaDsatisfactoryDblackDandDwhiteDlevel.D

5.DNowDcheckDChroma.DYourDmonitorDmostDlikelyDhasDsomeDsortDofDBlue
OnlyDfeature.DThisDisDusedDtoDhelpDyouDcorrectlyDsetDyourDcolorDsaturation
levelDwithDChroma.DTurnDitDonDandDhaveDaDlook.D

IfDitDlooksDsomethingDlikeDthis,Dyou'reDinDgoodDshape.D
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IfDyou'reDlookingDatDsomethingDlikeDthis:

AdjustDtheDChromaDlevelDonDtheDdisplayDuntilDyou'reDlookingDatDsolid,
alternatingDbarsDofDequalDvalue.DTheDlargerDtopDportionDofDeachDindividual
barDneedsDtoDblendDintoDtheDsmallerDsectionDbeneathDit.D

6.DIfDyouDfindDthatDyouDhaveDtoDmakeDsomeDadjustmentsDtoDChroma,Dthis
couldDupDslightlyDchangingDyourDoverallDcontrastDsoDturnDBlueDOnlyDoffDand
checkDtheDplugeDandD100%DwhiteDchipDagain.DByDtweakingDbackDandDforth
betweenDallDofDtheseDadjustments,DyouDwillDbeDableDtoDfindDtheDmost
accurateDsettingsDyourDmonitorDcanDproduce.DPleaseDnoteDthatDsome
monitorsDdon'tDhaveDBlueDOnlyDbutDcanDdisplayDinDMonochrome.DThe
ChromaDcalibrationDprocessDwithDMonochromeDisDidenticalDtoDBlueDOnly.D

AtDtheDendDofDtheDprocess,DyouDshouldDbeDlookingDatDsomethingDlikeDthis:
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D

AN'ANALYSIS'OF'THE'ARIB'COLOR'FIELD:

ThisDtestDsignalDhasDaDgreaterDvarietyDofDcomponentsDthanDit'sDSMPTE
relative.DItDcontainsDtheDsameD75%DContrastDColorDBars,DwithDtheDaddition
ofDneutralDgrayDchipsDatDvariousDlumaDlevels,DandDplugeDwithDmoreDsteps
(X2%,D2%,DandD4%)DthatDIDsupposeDofferDaDbitDmoreDfinesseDforDsettingDblack
levelDwithDBrightness.D

Here'sDaDhandyDdiagramDdetailingDwhat'sDwhatDinDtheDARIB:
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Here'sDtheDlumaDwaveformDofDtheDsignal.DNoteDtheD0%X100%DgradientDthat
rampsDthroughDtheDmiddleDofDtheDfieldDandDtheDplugeDatDX2,D2,DandD4%.

D

SETTING'BRIGHTNESS,'CONTRAST,'AND'COLOR'WITH'ARIB'BARS:
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ThoughDitDlooksDradicallyDdifferent,DonDprincipleDit'sDtheDsameDasDthe
SMPTE.DFollowDtheDexactDsameDstepsDoutlinedDaboveDwhenDusingDthisDsignal
toDarriveDatDcorrectDBrightness,DContrastDandDChromaDlevels.D

TheDbiggestDdifferenceDisDwithDtheDpluge.DWhenDusingDthisDsignal,Dthe
middleD(2%)DandDrightD(4%)DplugeDchipsDshouldDbeDbarelyDvisibleDwithDthe
theDX2%DchipDblendingDintoDtheDsurroundingD0%DblackDfield.D

WhenDsettingDChromaDwithDBlueDOnly,DthisDisDwhatDyouDshouldDbeDlooking
atDwithDtheDcorrectDlevel:

AndDwhenDyou'reDallDdone,DthisDisDwhatDyouDshouldDbeDlookingDat:
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D

SMPTE'100%'COLOR'FIELD:

SomeDrecordingDdecksDwillDoutputDtheseDbutDveryDfewDcamerasDwill.DIDdon't
thinkDthisDisDasDusefulDaDcalibrationDsignalDasDthere'sDnoDplugeDtoDhelpDyou
setDblackDlevel.DIt'sDgoodDforDcheckingDsaturationDonDdisplaysDorDifDforDsome
reasonDyouDneededDtoDcheckDaD100%DsignalDinDaDvideoDsystem.DThisDfield
containsDtheD3DprimaryDvideoDcolorsD(Red,DGreen,DandDBlue)DandD3
secondaryDcolorsD(Yellow,DCyan,DandDMagenta)DatD100%DcontrastDalong
withDaD0%DBlackDChipDandD100%DWhiteDChip.D

OnDtheDvectorscope,DyouDcanDseeDtheDcolorsDhitDtheirD100%DtargetsDspotDon.


