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Optimal and acceptable color ranges for display

primaries
Erno H. A. Langendijk and Ingrid Heynderickx
Philips Research Laboratories
Eindhoven, The Netherlands
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Figure 2. : Example of the gffecr af a sanration change af a smgle
primary (muddie three columns gf panelz) and ail thres primaries
{mast right column of panels) an the maee Parros. The upper
memels iliusrraie the aciual color change in the image. The lower
o 8 o Poapcn R0 pamals show the corresponding clromaricity coordingres gff all

e B e ) ) B4 o8 P ar PIE'E'IT im the 1976 CIE {u’ v '_,r colar SIMTCE. The red. e, and
Figure I. Cmn'cm'roﬂm‘r'm:m af the Red, Green, and Biue blue carcles in the lower panels represent the coordmares of the
primaries as set by the EBU (Ewropean Broadcasting Union), and Red Groem, and Efuilmpjl rﬁmga
as measured on a Hpical PolwLED dizplay and on a typical

reflecnive LCD in dawlight (D63). The circle (o) in the center gf the
ot i3 the white poinr (DE5)

E.H.A Langendijk, etal Jurnal of SID 2001
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1ISO*: ISR (1S0-9241-3,7,8. 1SO-13406-2)
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TIX2EDERNLGEIN TS (Bl) ,

* TCO: The Swedish Central Organization of Salaried Employees
ISO: International Organization for Standardization
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ﬂ ISO-DIS9241-307 B3R {IE(2005/12% 17

Over all relevant viewing directions (see design viewing direction) the colour gamut under ambient
illumination shall exceed a minimum of 5 % of the total area of the CIE 1976 UCS chromaticity
diagram, centered about the chromaticity of the reference white.

b) for reality information (TS57497EBOE TAITVEHEL N ER)

Over all relevant viewing directions (see design viewing direction) the colour gamut under ambient
illumination shall be optimal to more than 90 % of the population (see Figure 4)
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b) for reality information (7‘574‘)7@{%‘“’& %’TITVE{%?&‘?#%)

Over all relevant viewing directions (see design viewing direction) the colour gamut under ambient
illumination shall be optimal to more than 75 % of the population
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N 5| AR : Kubota,S.: Effects of Ambient Lighting Cnditions on Luminance Contrast and
@3 ﬁ“ ;%& ﬁﬁ 0) ﬁE Color Gamut of Displays with Different Technologies, In Proceedings of 6th
International Conference on Human-Computer Interaction,p.643, Elsevier
Science B.V., 1995
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Y, (R) =Y, (R) +Y,(R)
Z,(R)=Z4(R) +Z,(R)

X, (R),Y,(R),Z,(R) : FEET TOH3RIHIE
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Xo(R) = {Xo(Ryp) +Xo (Gogr) +Xo (Byer) |
=Xo(R,p)
=9U (R) 'Y, (R) 74V (R)
Yo(R) =Y, (R,,) 7L~ 7}
Z,(R) =Z,(R,.)
=3Y,(R)- (4—U'(R)) ./ 4V (R) —5Y,(R)
XO (Ron) ’ XO(Goff) ’XO (Boff) ’YO(Ron) ’ZO (Ron)
BETCOR,GBYIEIILEZDIFHIE, Y, (R,,) DEfLILcd/m?

u'(R),V(R) :BEE T TORYITEVILDUCSIE (CIE1976)
L - EE&REORE (Ix)
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X (R)={X.(R,) +X.(G,0) +X.(B,) } /3
=X (SP)

Y,(R) =Y, (SP)

2,.(R)=Z,(SP)
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X.(SP)=9u’i-r.”4vi
Y, (SP)=r
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X, (R) =X, (R) +X.(R)
=9U’'(R)"Y,(R) 74V (R) + 9U'i-r 4V
Y, (R) =Y, (R) +Y,(R)
=Y,(R,) L~ }+r
Z,(R)=Z,(R) +Z,(R)
=3Y,(R): (4—U'(R))./4V' (R) —5Y,(R)

+ 3I"(4—U’i)/4V’i—5r EHEETFIRTLA.
E@ELCDEDIC
@— MBI DIE REANBDIEE,
AG+HI—F 4 ARE ARV -LCD THREBSDLEENKRELGD,
r(Pol) : O 5%
-RERDCRTHE S

“HIEAR EICCFZEERITI=1HE (Y [FCFALEIFIFRZF)
r(Pho+CF)'=.r(Pho)' (O 3~0. 7) =2~4%

RERTT1ATL(7o/0I—

ﬂ UCSO{E HAKEENSH B/ SR OFHE

QUCSENE

u =4X /(X +15Y, +3Z)

v =9Y, (X ,+15Y_+3Z)
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Yo(R)=Yo(Ron) +Yo(Gor) Y (Bygr)
=Y, (R,,) Y (G, ) /A +Y(B,,) /Ag
Xy (R) =X, (R,,,) + X, (Gg) +Xo (Bogr)
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+3Y,(B,,) - (4—u(B)).~{4v'(B) -Agl —5Y,(B,,) /Ag
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