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PCT/ | B99/ 004 ge display system The invention relates t

di spl ay syst%%’%ﬂ%evi ce and nmethod for using this system Inp?'ﬁll%degmm
di splay systens jt is desirable to reduce the anount of information that is
needed to represent inmages. One technique tq achieve this is the use of a
col or look-up 5 table (CLUT) which is used particularly in systens that
gener at e confmdgerdigplayHystem. i nages. I n this case one represents the col or
val ue of each pixel in an image by an i ndex value that points to a col or
val ue stored in the CLUT. When a color value is needed the index value is
used to retrieve the color value fromthe CLUT. The palette of colors that
is available in the CLUT is preferably much smaller 10 than the total
nunber of conceivable col or values. Thus, the ampbunt of information needed
to represent an index value is smaller than the amount of information that
IS needed to represent an arbitrary color value. O course, the price of
this is that the repreEhninsention rélgtes todaimage displap Sysiem and devies gndomethod &ir

i mage is onlé.gé) roxipate: there will be differences between the col or 15
val ues of th B’Qﬁ WA mage and the representation. Wen such a

representation is usedinithage 8RpRY systenSit B desizable tovede thd:emainitiof irfofeftion | |
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di spl ay systens, colors for display are repréesented by YUV val ues,
that is, a | this mnoae reprgsente Hie cgloxivalue of mldpmelenenueagqhmmdmvw thatpoints

stan’dardl zed, by t,he R,

resol ution i & %F@?@Yagc §}°ﬁf\§h‘bﬁ}°ww ﬁ%g H}g‘#@ #l ﬁépﬁ%“gls used to
conponents. }'efﬁemhbyoloﬁmaéﬁbﬁﬁ(e@mms are used for di fferent pi xel s,
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af fect the nolse caused by using a I's an object of the invention
to.reduce thecpressnyan mdex/vqmq)nwmgq:rgban the a@ount of information that is needed to répresent

an arbitrary color value.

Of course, the price of this is that the representation by index values of an
arbitrary original image is only approximate: there will be differences between the color
15  values of the original image and the representation . When such a representation is used to
. display the arbitrary image, the differences will show up as high frequency noise. In addition,
there may be systematic color errors (low frequency noise), but these can be eliminated by
dithering techniques.
In some display systems, in particular in video or television display systems,
20  colors for display are represented by YUV values, that is, a luminance component Y and color
difference components UV, as standardized by the CCIR. When YUV values are used, a
higher spatial resolution is preferably used for the Y component than for the UV components.
Typically, separate Y values are used for different pixels, whereas the UV components are the
same for pairs of adjacent pixels.
25 The YUV components corresponding to different colors may be stored ina
CLUT, but of course this is merely a matter of representation; it does not affect the noise
caused by using a CLUT. |

It is an object of the invention to reduce the amount of visible noise.



The display system according to one aspect of the invention is described in
Caiml. Th 0 h| nd this aspect of the invention is that_one nmakes

of the knovw%%%gﬁ?zt at a first conponent of the col or val ues, EﬁEﬂB%s’é"“t‘ff?e U
or V conponent, is output at a | ower 5 spatial resolution than a second
conponent of the color values, such as the ¥ conponent. Hence, without
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20 the index values for the other pixels, for which neither the U nor the V component is output,
are selected to minimize the error in the Y component, for example by ensuring that the
average of the Y components of each pair of a "second" pixel and an "other" pixel matches the
Y component of the corresponding source color value or values. Thus, the space of index
values is always the same and it is possible to select from the set of combinations of index

25  values by lookup from a table instead of a more time-consuming search.

In a further embodiment of the display system of the invention, the index values
are determined from color values that contain RGB fields. Thus, a conventional graphics
image source may be used. .

In another embodiment of the invention, the transfer unit ignores the first

30  component of every second pixel and the index value for the second pixels being determined

as a function of the second component of the pixel values only In this way little computational

overhead is needed to determine the index values.



These and ot her advant ageous aspect of the invention will be described by

way of a nqp-limting exanple using the followng figures. Fi
an i mage dﬁ&Bls’g)é}oglf/stem 5 Figure 2 shows an out ng&ﬁﬁh/&E%\ﬁre

3:'shows a further CLUT index determi nation unit Figure 4 shows a part of a
further inmage display systemFigure 1 showszan i mage di splay system The

I mge di splay systemcontains a 10 cascade of an i nage source 10, a CLUT
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val ues 20 point at CLUT col or values stored in the CLUT unit 16. For
example, with 8 bit index values, the CLUT unit 16 may store up to 256
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20  point at CLUT color values stored in the CLUT unit 16. For example, with 8 bit index vatues,

. the CLUT unit 16 may store up to 256 color values that can be pointed at by the index values.
The CLUT color values are for example in YUV format, containing a field for describing the
luminance component Y, and fields for describing color difference components U and V, each
for example 8 bits long (the Y field representing natural (zero or positive) integers, the U,V

25  fields arbitrary integers, i.e. negative, positive or zero). In response to an index value from the
frame buffer 14, the CLUT unit 16 retrieves the CLUT color value pointed at by the index
value and passes that CLUT color value to the output unit 18. The output unit 18 outputs
output color values to the display unit where they are shown at the appropriate pixel locations
on a display screen.

30 : The CLUT index determination unit 12 generally selects index values so that
the difference between the original color values and the CLUT color values that correspond to
the selected index values is minimal. In this way, an approximation of the source image is
obtained that requires less storage space in the frame buffer than an image represented by the

source color values. The index values should preferably point to the color value in the CLUT



4 that is closest to the original color value. This may for exanple be

real i zed using a search through the avail able color values in the CLUT,
search can nﬁ'g)e”fsﬁ%%determ nation of the index val ues conput at’i’%?(%ﬁ%%pmss
expensive. Therefore the conputational cost of the search nay be reduced by
a suitable choice of CLUT color values. 5 4 For exanple, if the
original color is represented by RG col or conponents as produced by a
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In operation, the U and V values in the sampling registers 34, 36 will thus be
refreshed at half the frequency at which the Y value in the sampling register 32 for the Y value
_ isrefreshed.

25 Different versions of the output unit 18, which reduce the sampling frequency
of the UV components in a different way are also conceivable. For example, the output unit 18
might output each time the average of the UV components of a pair of adjacent pixels. What
these versions of the output unit 18 have in common is that certain variations in the UV
components received from the CLUT unit 16 don’t show up in the signal passed to the display

30  unit 20. This is used in the determination of the index values in index determination unit 12.

Figure 3 shows an example of an index determination unit which makes use of
the lower sampling frequency of the UV components as it occurs in the output unit of figure 2.
The index determination unit of figure 3 has an input for source color values and index outputs

for first and second index values I1, I2. The index value determination unit contains a color



5 index determnation unit 40 with an input coupled to the input for source
col or val ueg,v?lggysfh%out put coupled to the index output for firptTAEWRY4SS
values 11. A further CLUT unit 41 has an input coupled to the index output
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I ndex values are uniformy diStributed in color space. Inh that case, if one
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16 pointed at by the index values I1 and 12 is substantially minimal among all possible second

index values I2 given the algorithm used for selecting the index value. The error in the UV
components of the color value pointed at by 12 is ignored, because this error will not be passed
25 by the output unit 18 to display unit 20 and therefore will not cause any visible noise.

The latter selection generally results in a much more accurate Y value. For
example suppose 256 possible index values are uniformly distributed in color space. In that
case, if one selects an index value that approximates the combination of YUV values that each
run from 0-255 as closely as possible, the approximated Y value will on average have an error

30 of something like 20. On the other hand if an index value is selected that approximates only Y
as closely as possible, no matter the error in U and V, the error will be only 1 or 2 on average.

In operation, the color index determination unit 40 determines a first index
value I1 for CLUT unit 16 in any convenient manner. The first index value I1 is used as input

to further CLUT unit 41, which outputs the luminance value Y corresponding to the entry for



In operation, the color index determ nation unit 40 determ nes a first
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that the Wisa{lpgRRtunfifigt he source color value closely matches the average
of the WV conponents of the CLUT col or 20 values in CLUT unit 16 pointed
at by the index val ue@ﬂcn;urspmhm@mtnm 18ivsésthe Y&V beloneaines fremthe CRUTeS

comonents obitiRd8a ) i sl bP e 3G athet L A bty oo

source ¢ oI oralwaysise timndrtitrarily\lage gfokfin theU VY daﬁimﬁ&aabécueanms&@ coekeell ﬂﬁ@h@ée
val ues matches the Y CO%D nent of the source color_ value even nore closely.

25 CITOTS Argnpf paspqd by e optput wnjt KRk orexapaple éf the onput wnit B passagdhe put
the result awerapt b4 pﬂﬂoﬁUW‘Ws Rl ValtQRe E'é?égtéd sd tht tH%/ 5@9}%@1@ cr {Ghe
arbitrarily

sonme or all of the pixels involved in the fil tering
vari ed to t oWk cRAf valug elosely matghes thecpvgrage oﬁthsdﬂanpgngmﬁths CLEMacador

subst anppal lwgief$ SEOR: unit 16 pointed at by the index values I1, 12, whereas the difference between
" the UV values of these CLUT color values is allowed to take any value so longasthe Y

components of these CLUT color values closely match the Y component of the source color
value and the average of the Y components of these CLUT color values matches the Y
component of the source color value even more closely.

25 Similarly, if the output UV value is not an average, but the result of filtering a
number of UV components, the UV components of some or all of the pixels involved in the
filtering may be arbitrarily varied to the extent that the filtered and output UV components
remain substantially the same.

Also one might output the Y components from the lookup color values for all

30  pixels, and the U and V components for even and odd pixels respectively, i.e. alternately. In
this case, one may select the index values for the even pixels so as to minimize an error in the
Y and U components in the looked up values for the even pixels and select the index values
for the odd pixels so as to minimize an error in the Y and V components in the looked up

values for the odd pixels. In addition, preferably.the color value used to determine one of the



Al so one mght output the Y conponents fromthe | ookup color values for all
30 pixel Svﬂﬁgstz U and V conponents for even and odd pi xel gcraBoo/nodss
respectively, 1.7¢. alternately. In this case, one nay sel ect the I ndex

val ues for the even pixels so as to mnimze an error in the Y and U
conmponents in the | ooked up values for the eyen pixels and select the index
val ues for the odd pixels so as to mnimze an error in the Y and V
conponent s i indekealuenford paiy of ah geen mivel and 8 neighbring«dd pixeh meydemnesdified so that

preferablyt e col or alue use to d f Vi
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t he average Vbl@bmib%‘ent of the source color values. 5
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on

used to deternmine the first and se I ndex val ue. course one may al so
use two or mdetermina thefirsbanst seoerdindex value, mfsoura%mmev alsoy/usel tyie aygrore jeurce
properties of
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not passed byppragingitionws theTy tvaluédby allowing an arbitrdrg erréxdanid BV counonensts kb éaras
are two source col or values, for two leels | ocations corresponding to a
first and sedbingmanisnetrassedly Bgopuwut Wibectively and that in the displayed

i mge thgge pixel | Oca%PQ:?anﬁﬂé R%p&@&e?@&@%s&@é%&ﬁ%ﬁxe@f&t@bfpﬁﬁlé?fébat‘éns
conponents. These UV and Y conponents are output by the output unit 18, the

Y conponent s cosespyngingiie adirstandsecand sousee coler velisappettinelxandthatdn the displayed
respectlvely, t he.UW co by thg £1

value 11. |n PREEHESS @xgﬁgcaﬁg}ls %@P n% %aéne?qg%%gs%tﬁ_ exd;@a ueﬁcﬁllnp rgrggr%t%he
average Of thIc'he§¢ US'taxﬂrVﬂcsxﬁpmefl]Esa@ﬁb wputtyl the omphtgm 18, the Yac@nponents/being
correction in ortio t e pbetween t Y CcO oent
corr espondi n@’%‘ﬁe‘{)ﬂé’lﬁ‘ﬁ °‘P’?‘l’e‘n§%ﬁ&?§eﬁoﬁd? R?&‘F&V r&“’I”rﬁss"é’ rftﬁ’&

val ue |2 jzay té&wy%eﬁ%tmeﬁr%me 1f.118 thYs E&EBQ@&B d6teFhifs %ﬁﬂdé@v:ﬂh@n
second sourcé€ color value with a correction e othe error. in the Y 20

conmponent i ntfrem thesryerage ofitheffirstandisprpad squreeo cior(waéuqs@h@@l BREcolarsasEsstoRin by
RGB and YUy, g,%;é% V.

addi ng t he saﬁr’rrggofgélgyor%g ‘?‘gﬂ cie%e }1 %ﬁ%ﬁgﬁfa ? st eagsrgtfand the
i ndex determ seedmdmlormaluea‘fhs second indexX vajue B 182y bddeterimmadrto mateh thd & eomponest
t he i ndex val ues nay. al s ui t abl d _general ose .
conputer. 25 € “ﬁé%ﬂﬁ‘ﬁlﬁg %ﬂsw?uﬁcﬁf‘:f’g’f vyl 98, IE{ Hg‘étb°§' igalie ugeeffrf%rl?rgbe Yt
video samy | %niﬁoﬁ&htﬁﬂ@dxﬁﬁed Byithe first index value. (Using colors represented by RGB and YUV,

the gray correction is easily performed in RGB amounts by adding the same Y correction to all

O

of the RGB components). .
Instead of an index determination unit as shown in figure 3, the element that
determines the index values may also be a suitably programmed general purpose computer.
25 Readout from frame buffer 14 often needs to be performed at video sampling frequencies, but
writing into the frame buffer 14 may be performed once for multiple video frames and can
therefore be performed at a slower rate. As a result the general purpose computer used for the
determination of the index values does not need to be extremely fast. The following is an
example of a program segment for determining the index values:
30
PixellIndex = QuantiseRGB(Red, Green, Blue);
Y1 = CLUTY[PixellIndex]; '
Y2 = (Red*77+Green*151+Blue*28)/128;
Pixel2Index = CLUTYIut[CLIP(Y2-Y1,0,255)];



witing into the frame buffer 14 may be perforned once for nultiple video
frames and can therefore be perfornmed at a slower rate. As a sult the
general pur ¥ RRput er used for the determnation of the in%ﬁ(oﬂ‘égg
does not need to be extrenely fast. The following is an exanple of a
program segnent for determ ning the index }Sal ues: 30 Pixelllndex =

Quanti seRG(Red, Geen, Blue); Y1 = CLUTY[Pi xel 11 ndex]; Y2 =

(Red*77+Gr een*| 51 +Bl ue*28)/128; Pi xel 2l ndex = CLUTYl ut [ CLI P(Y2-Y1, 0, 255)];
8 This program segnent conputes two index val ues Pixel 1l ndex and __

Pi xel 21 ndex for two pihieprogras: segnieahcomputes iwgindex alues BixsltindexsandRixgi2indexf
UV val ues a : ' f | |

For 'a 11t g o SRt e bl 3ot R YL HE PRor LV b o P LB
conmponent s. thi¥progtaheselment], the index Rixel Hadenfdr a dirstpizdhissdeterodnedrrom (the Reth x
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ol Ted CF U rees, matile romponent. Tkt Yl bt Cambodihs it pr e tianig o
the ori gi nabed3pfing¥ARECRUT iBletersiaed ®yasdieng Gp thed Trvdiueesl a midtx gallddaaTenTe.
between this double Y2 and Y1 is clipped into the range 0-255 and used to

| ookup an i SifeseaventlysherdonbleXiYayefthe Yoyalve epiresponding sohe eriging RegGresn and
contains in ?{?ﬁn o A ' ' : Kece,
only the m)?t%%s?% | c%m%%%ﬁﬁegf %%f%§b%@eh§g§sa§%? ‘rfr*%t%? c|l b(ﬁ éEEWeEt
cont ai ni ng dnte thelrange 0-2¥nand3Ged todeskupaniindex vajue Rixelpindex fromhamatrhi ELUTYdutdy

gi ves safisfactory results..ln ctice  .the index,values may be furfher

D r ovedOby i bt atakates it Bk miorit AR ¥ RS g crigE, QB Thost
t echni ques @fgnifichitaits SRYRLYEfmay BB uSed)ihe oitrix CRUTAAM! dintaibing @¢éplesdGhak DSG

| mage source 10, so that the_source color values are appropriately

modi fi ed. Filgfigk &alves iidias pEoved that Bes alrpadyigiyes satisctopy B8 m cont ai ning a
CLUT i ndex detéerm natj bt ' | L el ' Y
adapt ed for produci ngj'ngir}aflégir?:b’dl}'l %%&E? gﬂﬁ%%h&h%ﬂﬁt&ﬁﬁ:@g@fb% e ggﬁggfé&%nng,
cont ai ns an using génexhmpleregror diffinsion t&Bnignescér dithermatices! This miebersafued byf t he

adapt ed ,i.ma rce V] 26. The .output is_cC A to t he
oo ey dBen i ipfage Wiett, 56'03E 0ieSaul St bes 48 e Sty KhodReq. | N,
for receiving the i ndBigusesd shewk aqartidfan Ghige displexsydehecottaining @ CLUT indeR.
This input is coupl.ed t.o CLUJ.unit 21 a, which has an,qutput coupled to a
S Ubt 1 ok and dEiRRRtE Wil i SGEPiANGS v 21 TP eR TOVRE A0APEd S HRORCETH g
i nput of t heliffuidn 20 TRE adaptedimagdfiuest 200cohtbensOil ¥ pinad imbgtesoufRAB which is

' coupled to the output of the adapted image source 20 via an adder 26. The output is coupled to

20  the CLUT index determination unit 12. The adapted image source 20 has an input for
- receiving the index value from the CLUT index determination unit 12. This input is coupled to
a CLUT unit 21a, which has an output coupled to a subtractand input of a subtractor 22 via an
output unit 21b. A summand input of the subtractor 22 is coupled to the output of the image
source 20. An output of the subtractor 22 is coupled to a first and second weighting/delay unit
25  24ab which have outputs coupled to respective inputs of the adder 26.

In operation, the CLUT unit 21a and output unit 21b produce a reconstructed
color value as generated by the CLUT unit 16 and the output unit 18 for each particular pair of
pixels (that is e.g. the corresponding to the U,V value of one of the pixels and the average of
the Y values for the two pixels). The reconstructed color value is subtracted from the source

30 color value output by the adapted image source 20 for the particular pixel. The result of
subtraction is an error signal which is diffused among the pixels which neighbor the particular
pixel. This is done by weighting the error and adding the weighted error to the original source

color values produced by the original image source 28 for pixels which neighbor the particular



source 20. An output of the subtractor 22 is coupled to a first and second
-~ wei ghti ng/ dg} d% Béet 25 24ab whi ch have outputs coupled to r b/é64ss

i nputs of the adder In operation, the CLUT unit 2la and output unit 21b
produce a reconstruct ed col or value as generated by the CLUT unit 16 and
the output unit 18 for each particular pair9of pixels (that is e.g. the
corresponding to the U V val ue of one of the pixels and the average of the

Y ‘val ues f opixehdonexemplethe pixelshelow andda she nightof thepasticulan nivels. Thug systerostisd
fromthe so Svﬁ&?ﬁ%an%ﬂad' a%lg‘ﬁ’@{ J[ae adapted i mage source 20 for

t he partrcu pixe res fon is an error signal which is
di-f f used anong t he plm&teﬁnmﬁnmmf@mﬂwddwuﬁﬁgﬁithm:grcamamdberIklizedibsvadone

by wei ghtin rror and add the Welcht d ror to the original source
O3l or vl o SuEBHTDEABYL BRSO PR CoRAS. oRALEving ' P oFER SEep

nei ghbor 5t h@eRahiningth@index vauy P‘iﬁéll]xfd@i aﬁéPﬁﬂéiZ%ciéiefoPM@ﬂ:&d@%%ﬁH%é qIE e
right of the particular pixels. Thus systematic errors with a | ow spatia

frequency atsitopippiseonspar of BY valwesrant twe iYoyrlegs withiditheying o errars (the spurdesolang
can al so be Bed The
following is glgépr og‘gsam sg%rﬁréh{e%gﬁ f@'r %’(rjnwﬁlﬁESﬁ‘?hn g‘?ﬁ%}% ues&ﬁfu

Pi xel 11 ndex and Pi xel 2l ndex for two pi er s for V\/m ch the out put unit

out puts one if.. val ues and two Y values with dithering of errors
(the source/}gﬁd(ﬂ‘&b‘ﬁg\/ or to taregl d to be the sane for both pixels, vith
conponenps Red, G eenNgwieB=UIRediRedEldorli ffused error to target colors 10
NewRed = Red+RedError NewG een = G een+G eenError; NewBl ue =

Bl ue+Bl ueError: // deNewfiress ¥ Grepn+GrrsaEmon| ue Pi xel 11 ndex =

Quant i seRGB( NewRed, Nﬁg@ge&h: #ﬁl 5 // determne errors due to
quanti zation by first 1 ndex vﬁ ?érrr%r = . _

NewRed- Syst dhdetérovimeHid{ iBdecevalindex] ; GreenError =

R e S S SRS Wen NP val e 20

Y1 = CLUFY[ P’ detériline efrbrsdidNe zZﬁ fiifex valbewBl ue* 28) / 128,
Pi xel 2l ndex = CLUTYI ut [ CLI P( 0,255)1; .
_ RedError = NewRed-SystemColorsRed[Plxelllndex];
GreenError = NewGreen-SystemColorsGreen[PixellIndex];

BlueError = NewBlue-SystemColorsBlue[Pixel1Index];

/{ determine second index value
20 Y1 =CLUTY[Pixell];
Y2 = (NewRed*77+NewGreen*151+NewBlue*28)/128;
Pixel2Index = CLUTYIut{CLIP(Y2-Y1,0,255)];
// update errors with Y error due to quantization by second index value
Y = (CLUTY[Pixel2Index] - CLUTY[PixellIndex])/2;
25 RedError = RedError-Y;
GreenError = GreenError-Y;
BlueError = BlueError-Y;

_ It will be noted that the Y correction is added equally to the RGB errors. This
30 rnakes the computation of the result efficient and is possible due to the definition of the RGB
and YUV color representation standards.



[l update errors with Y error due to quantization by second index value Y =
(CLUTY] Pi xel - CLUTY[ Pi xel 1I ndex])/2; 25 =
RedError-Y,; @gg(%?or = GreenkError-Y; BlueError = Bl ueError-??:qﬁé%q“Fs be

noted that the Y correction is added equally to the R@& errors. This 30
makes the conputation of the result efficigpt and is possible due to the
defi.nition.of the RG and YUV col or representation standards. =~ 10 CLAIVS:

1. CAINVI8Rge di spl ay system conprising a cascadjrlm i

source, an index determ nation el enent, a | ookup table “EHIH“RH"“I"M
uni t, successively, the inmage source producing source colbr Yvaltue8, ¢the*

I ndex determ nation el enent selecting index values as a function of the
source col or values, the index values pointing to LUT col or val ues stored
inthe 5 | ookup table unit, the output unit deriving output color val ues
from LUT col or values read fromthe | ookup table unit under selection from

the index values, eackn fhidR\Hisptdd! s95teMRoHBrising 2RaRAAE bNh infagB sBAKE) an ifdeki I St
conponent of the output col or val es bei ng output in commpn for at |east
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subst ants al YR bl it HEGHRED P SRS balog ArER EORL, Rt ERHFTER on

el ement  usegomah&dok@p tdbleihitudider #RREG fOmtheindk¥ Palass, @idhUutpul cblde vaige ond
conponent of the output color values for the at |east two pixels. 15 2.

An i mage di epsreaponsijag ord Riselor Brshepmpprentafitheloutpytcolar yalugebeing ewtput in common
determ nati g ,£l.o0%Rb giﬂe'i saesle@&ﬁ%oﬁlpﬁﬁént Béing gﬂ??g%&:hﬁ%@ fr eh O I6thydlapes

which all give rise to a substantially accura second conponent
of the out pleastdwbpixels kol thaf theretih@ spece bEpossiblemmmbinations ofiindex Walnessfor thesesata

nbi [ on, f h et, whi ch_sub Lall i.d 20 3.
A maghd ai teprtaye s ich EapBASP P Al g sebelipbety (i 3rRS v competest AERe
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second conponent is a X . D
substantially different LUT color values, wherein the index determination element uses

selection from this space to minimize an error in the second component of the output color
values for the at least two pixels.
15 '
2 An image display system according to Claim 1, wherein the index
" determination element first selects a set of combinations of index values which all give rise to
' a substantially accurate first and second component of the output color value for the at least
two pixels, and then selects 2 combination from that set which substantially minimizes said

20  error.

3. An image display system according to Claim 1, wherein the first component is a
color difference component U and/or V of a YUV color value and the second component is a
luminance component Y.

25
4, An image display system according to Claim 2, wherein the first component is a
color difference component U and/or V of a YUV color value and the second component is a
luminance component Y and in which image display system the output unit takes the U and or

V component of the YUV value of one of the at least two pixels in common for all of the at



| um nance conponent Y. 25 “M““““W\HL ge display system according to
G aim?2, whaigdomk2bdse fi rst\ ““1“ ol or difference compean®sdoddss
and/or V of a YOV col or value ¢and the Second conponent is a | um nance
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cost e ateo e S feafieRodifer s sombmtiomatind B rBR R ey
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addressi ng 4eRiminafién Elehiht do’ih%ffs a\/ﬁbléeof ihd¥& vuhes h@a@gsam% &{aﬁt ki her

one of the at [east two pixels being selected first se ectln a Y val ue
whi ch woul d pestichlar index yplye én thertable gointing td bUIl“lqoyarwpluehm ﬁhnél@s;kupaahleumbwhxch

that Y valu di spla
syat em acco WP Ry fychf ofi? pprBEitnckiht 8yaiik aodtsovipe pat ARuCTRAROR P oo
RGB compOneiifidex viahue foethelfiatiey one IoEtHeQ.dldayt tﬁvlor;ﬁiembélﬁgkeldmyeclhb}gﬁ?u&lé&mg aY

i ndi ces poin at. LUT col or, val i ng ma val ue for o

the ReB bomyeleEch WRB I iaizS 3o Srar i theh Lanbipe, YRothE SRR YBBH dri et ¥ value
conponent ofﬁog,hﬁlestmégpnﬂgkomuggl ue, and subsequently sel ecting an index
fromthe group. 20 7. An i mage display systemaccording to Caim

1, wherein the further YU values are used as an overlay on a YW imge. 8.
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val ues d46or edniain RGchlnmmnemb,l the 24 bemgrselecteﬂ be ﬂrﬂakleptmgabgmup of indﬂ&s puintigg
out put col or col or valu ach ol or va
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bei ng out putvatue rifEREsthe EdrredporddimbEorhp¥heRi KBhS sk bIGRARIRY akd _htlyei ng
out put separately for each of these at |least two pixels, so that there is a

space of poﬁleﬁwf&)ﬁﬂ%g?mdh@g{ﬂupr ndex val ues for

pad

20 7. An image display system according to Claim 1, wherein the further YUV

values are used as an overlay on a YUV image.

8. A device comprising an index determination element for selecting index values
as a function of the source color values that point to LUT color values stored in a lookup table

25  unit, the lookup table unit deriving output color values from LUT color values each output
color value corresponding to a pixel, a first component of the output color values being output
in common for at least two pixels and a second component being output separately for each of
these at least two pixels, so that there is a space of possible combinations of index values for
these at least two pixgls which combinations all result in substantially the same first

30  component of the output color value, the index values in at least one combination from this
space pointing to substantially different LUT color values, wherein the index determination
element uses selection from this space to minimize an error in the second components of the

output color values for the at least two pixels.



t hese at | east two pixels i ' all result in substantially
the sane fi rvgél 9’:‘}&9 conpon ﬂﬂf“ﬂﬂ!mltrﬂmumrcol or val ue, the index val ues
in at |east 2 Abi nation s romthi s space pointing to subst affET/HE9940488 .
di fferent LUT col or values, wherein the index determ nation el ement uses
sel ection fromthis space to mnimze an erngr in the second conponents of
the-output color values for the at | east two pixels. 12 9.
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10  pixels.

(¢

10. A machine readable medium comprising a computer program for determining
index values according to the method of Claim 9. '



