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HARDWARE- ACCELERATED COLOR DATA PROCESSI NG BACKGROUND
[ 0001] Col or managenent systens attenpt to conpensate

wo evo7bs14di f f erent col or capabilities of devi CBCT/US2006/030564
vi ewi ng conditions, and subjective pref erences.

ai HERER SRl ?é@ﬁﬁk&fﬁ@?@ﬁl@éﬁ PAER BRdrssive

di sparate col or capabif rticular, each
devi ce hasallmtedrange oFcoos{e.g., as
[O(E)p] es énfl@dmbyagemgiit syeems aﬂlamptmq camgersaie) fot thd diffeeent color

SFPRUREL Tt Grridar T el M Sfbise % PrsreeGiahs DIRRAL devices
ifitesprat hnd)fepfbdﬁéeafomﬂdlmnlg end ot ofterc syfatwidlto hd mmgczﬁdpafate color

dﬁ‘eﬁfig@ﬁaphf%ﬁ%‘éw' 5t oyl e R Rt Rl sclifbl e = roptesented
{nasse ehromafartiifie) CHat tha\leApPaRY deiestidlor p@bcfuf:@r Ehik limited

vvhen spl i fferent nonitor or

l’iﬂgﬁﬁ% en rﬁ??FFﬂé‘? as %{3%5 ST r@émﬂbt‘é%iaﬁ%ﬂi OSQ%? 8@’6"6 color
chshblRics) OcobsiS@ed aia@ Chppbal RisaRllyR @ifféednt Gch Qﬁspla@z@dl @h that Rparate
may be associated with a virtual device, such

deyigse B TSR 3 GponmpRdovlarden 2 RSB e AY appeqevighally differont

wheh latplaystemt £ Biffefond moniSdReB nﬁtedibn B 38nRe SPEtRL, 8C0sheMd ¥ noted
characteristics, for exa . Accordingly, as used
thyd ag jopposedh & beipgrpssaeiytpd it WCWé]f dviceocqlor daig may be associated

vﬂfht &'@irtugﬁﬂév?& 9£chaasV§tJr$d"@ﬂ adevi Q%le E&Qﬁ?}epwae&&t% loflaOvirtual
onpensate f of the ferent color capabilities of

d@@w e, SREBH ghat mﬁgmwby Shaspteristiss, fpskymple| Hecordingly, as
utséqai{k?élﬁ) rtﬂgattefnq n&ev&c@” ‘Pngg pé'ferqg‘glﬂlef Qn HGJ'I& IR Af device.

s froma source device estlnatlon evi ce,

[9%@! callhyordegitn g:ompolﬁsatee@r thvr dlﬁam;ht cdori pabilities efedayidepecolor
BRRURLE LRIt RPEU G IR0 8] ik Sy o

cplom‘ ﬂrdnaza sagsodivateda a vicstlhatwa (dhvmke vypaxellyragmgpltolﬁ@s for each device

or .explicitl ese
tfb gpcleﬁ%{b ] aran[leﬁﬁ'égj;uc etgeiauge dexélﬁee s F.pa%?}l%lg%l VlerrrrlgnCaOéldltlon% and
shisjedtive pedderendes.i @he pfofike Iasmmd'aﬂ avithreach ddvécepnadf ¢ither implicitly or
e device {e.g., an actual device

€ Elbcﬁtyasfggm&leﬁ?ll%fo BEREFET a virtual device such as

6@@!3) t O késheonigonéitlog ccﬂ&&ﬂﬁiagdneaﬂt thlld’boimﬁblbﬁ bf cldo daer from the
nitor or other

Hﬁgﬂg@%ﬁ?@ﬁ%ﬁ é’flfheﬂ?ﬁ evicg (&R AP @&pﬁlﬁ%evgze&gg}? p%a dlglta? camera or a

vire R @slidet ubt adR AE0 Jﬁ’(ﬁﬁlé adsacigted vt dndth@eics (wg C&monitor
devi ce | s out Ut on a destination device. As

o Lpther disrlayk beﬁﬂ%elﬁsoﬁplors Rapagegient 2Hemptg elte F\‘ES“fe that a desircd

GRONRLSE 8P %eaéo%rg@a'?@ Bdved HRESEd0@Pe der& RroulhiRfohl £ destination
associ ated with the source device and a color profile

dguisn cAamets fmly ﬁewbedd@m aghiceler gapigemenipaKergpnsgie generally
valtal! dAAL So16: 151‘3?1% S Yeddith ﬁ[e %Q&reﬁ dé%er dn-a &6k AbEle associated

conputatlona y I ntensive. current approach
with e destinateamadpyiventach of wh@hum@dmna@;wme arfitpecaleygpatrix, and

are computationally intensive.

[0004] One current approach to color management is profile management. The most
common implementation of this approach is the International Color Consortium (ICC)
standard. Under this approach, each device has a profile that characterizes the relationship

between the device capabilities and the human visual system as described by a non-linear



10

15

20

25

30

conmon i npl ementation of this approach is the
I nternational Color Consortium (1CC) standard. Under

wao koog/ozpspt oach, each device has a profil e thatPCT/US2006/030564

characterizes the relationship between the device
capabilities and the_hupman_ vi sual stem as descr.i bed
I5¢ poRlsrronpssdign seasepfory| &%%&@P‘éﬁl%&&@vef&éywes may be

cgéllte‘arusfn %ﬁ&[&%lo@ Reofii@t WegRoke ‘b&hﬂs@é‘mﬁﬁ&n hey eHeaddcegplied to
usi ng device color, profiles, The c

Gpn‘@ﬁtsqo&f I‘iﬁ‘? ibefwerm fhedmEipesy SVagaptilisiae fis H{%ﬁ%@ Syapagegegt approach,
2l Ae RELVGEE tﬁel']&)lcqq}fétﬁﬁ SssoMBBM withi the 26N 4B eyREMyi doffounded

managenent approach, the tone curve and the cgl or

amd fheidcodedgnieiazolod prafilethetisasgesiatedewih e dpyiecisselty
8(531 oun &gm%ﬁg% hajigl &ef ?H)césgﬁlg é‘g ¢ %h%gﬂéflﬂ@ lilnBgd PRbLedsdg, is

ci at he device Itsel ]
gedelnliy qmrefbﬂny:d ntailizmg daCentigl Jeeosssingg né PU). While CPUs can

Foifxv% [ sg 51@??%(11 %L&%@csiﬁétﬁges s&hg&[;@ersﬁﬁé % V{ﬁﬁﬁ:&lﬂf ABfr slow

rocessi ng

leahn@tof GSHI‘I fmshytlcpr amb@ser@lbldmsatm&paon ﬁVIﬂmﬂle ¢ofert date @socessmg
ﬁ tlBrocessmg is typically rather slow leading to
PP ustrati on and overall dissatisfaction with the

color data processi ngBRIEKF SEMMARBRI EF SUMVARY
0006] Enbodi nents of the present inv ntion relate t

001 or STBTHERNE A HOBEForhATEH Belf 1 0i°6 0% TLBRgpnent model
Shgh B &éfnlcﬁt a céimcéﬂ e (VBN AR Nar¥Behing Mddd )CMM)) associated
associated with a Central Processing Unit
with a@ea@@@rmea&%%t APVt o i &% agohlgratss @ra%m&%ﬁm&% Unit

Nfhafd Qﬁllahtnﬁlpelkrfé t b Shiveyay, & USRI exPAiRAEEs A6 &Sgnificant
|gn|f|cant reduction in performance_or_quality
m:ptmlon fiie peréQrRRRy qQyfqualitly gipowy ﬁtegnaglr@ of qo}pégiétad &€a naiige data or
%@8&1 @onQ%l@ L&AYed fiGh h%?ﬁicé &e@f& & thad Elééﬁnﬁ%&ﬁ'd@ﬁcé o their
I'nat1’on devi ce More particularly
E)ﬂb’ljdl antespanﬁcmdrb', pmb@bmpntq; pf/tha Present Aeveatien fetl}"t‘i fpethe creation
18(?\;61 (éOQOI‘ trans n?xg g%ﬁl ?1:&:3] c‘i)fo?%lscﬁi% Q%o&étgmﬁea Q&ﬁ&r dev1ce to the

assocl a source device to the col or
polef prbfileassoicdteith widetinatishedavicnathughere epbedimet of Her present

glgn?l?cglpggins %%ﬁlgf'lé h‘}%'af ' esrecﬂ] h%"&!?h% 2 el%ﬁlltlg'{l (forttﬂe Echﬁr transforms

vvare acceleration
B&alvedn & IGPNE f0 GIFE, hed \mebhcra-PﬁFébksng mﬁu (Nﬂ’fﬁlj aEmbodlments of the

M cro-Processi ng Unit

R NG PUn T (het e PRor o guersthnd ies ien &
BRERLEY &rl ONGBUT @t Wy EOrMSuhBh: with Opﬂedﬁllgthlfwr Aaal@tﬂ?onverters
and i s conpatilble, ital . to An

OigeePACE)} §I1Ct MB}@SOBA@g];]agngPe El)lgtg’rCﬁ H'P%r]p PRSTAN ng’g:m a dual-monitor

LARHAR CBstoeeRr BRGGH ME) bapravitkiakhioD Ethﬁtes siysdodummamagement
cust om col or transform may be, provid

gh t
cdleulasiond interiia gagento %}lap%% fhet deg W&aﬁPﬁ?ﬁSVI??/\/SO 8t 3’8’5 ersa°<§ e two

%ﬁﬂ&g t P&sjgﬁ)lyd %ﬁﬁﬂtlﬁé‘t th@ Nootl@YdnC Qure @bty i | ﬂhe sGPU btk separate

tors, possibly splitting the ¢
ﬁummnabWah cergbingtions phiddel) Garad g@ﬁ%ﬁlatﬂ@ FoRTRte CiSHAYY 1 y

g{bﬂgf mo Tﬂgtshﬂlﬂﬁrffs p\fb\qm%qﬁtrcﬁﬁ& MRl tibA of BEhcEMP AL @bignplified

form that are further described below in the Detailed Description. This summary is not

intended to identify key feature or essential features of the claimed subject matter, nor is it

intended to be used as an aid in determining the scope of the claimed subject matter.
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[0008] This sumrary is provided to introduce a
sel ection of concepts in a sinplified formthat are

wo eworiezrsi4dlescri bed bel ow in the Detail ed DescrP@I/usm06/030564

This summary is not intended to identify key feature

es of the clained subject matter,
or SRR DS AAN Gr ek SEyERATIN TS OF T BRAVINGS
60BIF C O [M&e Ofredehie irteidiER Sd4bjiiRat mn@ét!uﬁ rbeﬁ@l Ee’fth reference to the

mSYgR PTI ON OF THE SEVERAL VI EWS OF

drgefieseentbeid¥ent i on i s descrlbed |n detaH

lpoadw vvnmd; 1 R0 QREagkdin b Sbhdh ngh

V\her}(/evl n 0018& FI G gtr is a bl ogkﬂgﬂ%a mr% Ql?’l%h&gﬁt%ﬁable for
é%@ﬁﬁp Bleperiigs Wﬁﬁn%WV@W©hnent suitable for use in

UL TeNIG Y id DEoR! BSRh !

#Iom?dlagran:shoaAngég néhﬂ%ﬁg%Iﬁaﬁ%%%?é%¥gﬁkg?b§dkgﬁ%mim
fnpgdayics dpae v devieo immcenidanae vdtay i embndisneoo b e present
WbRticdh enmbodi ment of the present invention; [0012]

FIG 3’is fl ow di agram showi ng a nmethod for obtaining
#2Zbr oWl Agisi Aewrdisgramonshowing GRukthot fois ebﬂammg and providing

oge accordance Wt
ﬁﬁﬁrﬂlgﬁﬁgﬁf d %r Qéeelgle%ct%éll %{?g PRES, Droge s&m[golalagfora?ltg? with an
@bammbd®ﬁﬂ@magmamn@ﬁmanmmkenplary system for

er [ in of. col or .dat a
AR o B L RPER BBty S B iR Pl o s SFFY oo o
afdolodettepl.ﬂ;g danage elafar @f mb(ﬂa kcontat,Claiseth 66 an Whiud davice profile and an’
BE%%%F [ .Lhe R%esen |nv ntjon. TAIl LED,
| B3R 1orp e S gmLotboiaRPEpT B PIEFRDY fensions
invention is descri DECAN.ED DESCRIFIIONY herein to neet
However, the description

t
RoBl't e RS} R GO BT ot e tped R hiapasificity herein
pahen btatulday RRtirerhdds. I HMRIVED iR d@éb‘ﬁ@tl@@i@eﬁﬂph&tlﬁtgn&eh% limit the

t he cl ai.ned subject matter t al so enbodi ed
PR Pt (g Beteito ke eAen B GhTe cavimalai Gwrbe dlimahsibico

BbttE PR afdoMe leMibodied inlt¥hd? NAFs, ULRETHOGHeleBt {dsDr combinations of
docunment, i.n conjuncgtiaon Wi th ot her present or ?u ture

HERSIFHBIGE §p die. ongmiiaserher, n dis Hesugients ieconismetion witl pther present or
fRRE @Jchné]b%ié‘ek MR vEE a kiR *a?ert%ﬁ.gg Qe 9%6)%& @ngbﬁ oA 670 BL used

el enment s met hods enpl oyed, shou not

hexgia (tp reonpefe sdifirens| slementanf n‘f@ﬁmm @mpém’ed)rﬂje rteramspsiguldr not be
fﬁﬁ:‘rﬁﬁ@c@@ a¥ AbpBi S g&u@?ﬁxe bglefj' %1811? ¥ doemegsvsa and steps herein

except when't'he ord steps.
@%Oécpss@ pglpsg agd exoeptyden theo@dsof Eﬂbmiilahmnsss @a‘phmug described.
ent ods £ i.,ng colo
@gtﬁj, eEl‘élB(?f(ﬁ){ﬂ%rlgg gf tﬁ ?I%Eeqx?m%ﬁ ol proyide el‘?ﬁqﬁ(g)cﬁ g\)}qﬂea)pg}g color data,
4. gabragentacyl mediaseueitabaihy dideaniohd chlor aRodatb tHerewith to an

ogxgﬁﬂt (&gwpeaﬁ%sgﬁl o o r1]12,’p|r1]1 gél?eﬁpg\«ﬂ}]% Gnf rag fou Qv?cealaoglet gac%x of the

input dev1ce profile and the output device profile having a tone curve and a color matrix.

In one embodiment, the method includes receiving color data from an input device and
determining whether the input color data is in a linear space. If it is determined that the
input color data is not in a linear space, the method further comprises applying the tone
curve of the input device profile to the input color data to convert the color data into an
input linear space. The method further comprises converting the color(s) associated with

the color data from the input linear space to an output linear space by applying the color
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I nput device profile and the output device profile
having a tone curve and a color matrix. In one

weoeodyeent , t he net hod includes receiving col PCT/U81086/030564

froman input device and detern ning whether the input

col or ta is in a linear space. If it is determ ned
R PBe PRpLAevEs |P81ﬁ1<‘d%ﬁ%&h~? VFFat oqlor matrix pé the ogppatdavice profile
tiiteotontd Brske fodldi-ReiveRANTRIILS &, ARA nYdpPBthe RS ikRRE (G Mfve of the
of thi?etvl,nput device profile to the input colar data to

CBRYervicerREolls e trpelorsangeriad Gogsisatal iorrearert fwcwlorTheverted
dBtbheda (s ABFedGRIARY §3£ SIn“{Ql@\éﬁfb}bHi%n{, AR HOhEL ‘nﬁr rf1uerta{lrer include

associated wth the color data fromthe input
SpaeEng Geanerper gler drfare e oupucdevisy. appl ying t he
01 6f Metrhitker bbb bigchid B’fﬁ'{hte %?e\éérﬁt‘ﬁbvﬁ{ltﬁgf r&i&@%e@??ﬁ fé)r accelerating

i nver se col o_r msgt-r_l X 0 e ou [ I ce pr
£oler d@atpprosessipg atikizipgs Genteed Ruasesseg Wit P D dkeing ahldast one Color

NRRRcRnt M8 ak1p K@Mg@ la‘és%&ﬁteﬁ ﬂ{e\{e%vi%fana Q%rglg}é%alﬁr?cgegs\é%c@él} (GPU).

rofile into the or-converted color
theneceindingentibe method dichidesiceivingtao inpyp devdcd p@dk: adtad.output

OO R ReBFRe o GAP AT 190 B it o i B i prome

pigDthe Jouffut dérdee profibdanmepbsidol thd@npreasenindithy eslbi @Btrix of the

V] s, for .accel.erati ol dat a .pr.ocessin
R FRECAR SEPBRIRUEL PG A Pl el g aT s Chpavre
bﬁagﬁpix_(gxﬁ)lcﬁmlgtarhaﬁéhg aﬂl_em biie d\dlxdlah@ci(aﬁmu ) etr@ﬁiﬁggﬁd'))rﬁtﬂ%dnput device

e a aphics .Processin ni . In one

BRI o B00E, BevRet RIS Rl DL oBE v g e FalprLAatx of the
thpwi an€ optpat ddviceastotiled 1aWnp inbeBMbREIRERTHhE the tone curve and the
det er m nin tone curve andfa color matrix of both
ool st OBoh e R ideon Rl @u6 oo GhipHb e profile includes
uepfing e G JFHRVCIT R HohRsite@Rfofiitibg. and the col or

i x of the input device profile and the out put
@g%ce %P%‘FP‘P"& epthodimenteot) theyprepeat inveriiongmovide cempuibl wadable

REJIIERNRY 6B REr-SBs Rl VY cins | ﬁ‘)@sﬂerﬁﬂﬁin%o{hgr etho%ls herein
assqciated therewith fromthe input ‘device pr of 11 e to
tsribsdeasorellde ¢paputess arogtagad th potifovp: thedeseribed noathode.

he | en e ide . ste or
O8] t h&tilf GhRherMBhbddmQts tfemb NRYA RS, gHérﬁgatr?Vgcﬁ VlsGdtems

b
profiles. I'n one enbodi nent, determnin e
gegelgrated paocesringced] astor atartiaxing fat Ivasttone lselor apotiatdé Heomvith based

fi ' i i pel udes., .
B 4 . B 0 Ly ot
thepepwiedevisa prqfdoh@ingAdding ewnaindendedetimarit.s ndnetentbodiment, the

: . . Jabl :
N TN AT T T
nlyecombirtatios theeecd] a taesanvdedeiviag wdlponas; §@BRY RS receiving

c%r %?,rleamr{%? tohgrerformthe descrifed net hods. [0018] X
PPRCE AR FOI0 SOBERTHEM P EmRRReRt oL hs teRe G VG FReEiNINE siqmponent is
for eudidiag Sesbnmirfeqif oACEHBot ERINPI ASEES profledhd &R difput device
dgéla t}gw gﬁ at | east ,one col or ,associated therew th

BAEE " On AR PABTCGEmE L RPBIH iefonfrciime it ger mtx eBone or
Htobf R, inp@chevie fibfleianRUhe deipiLCERIOhbER. a8 bO6r conversion
out put deyice profile havi n% a tone curve and a col or

h
RRPPRIEL 13 for SRRVOERSIAT ARATS) qiHBe eqlet dip ifiven theenglos nggitix of the

igﬂ;ﬂvﬁ élgxgc[)d’&%}:sb)ﬁle\/tg ?&%o@r%efﬁi of e DRRLOGVIRHEHIE. S TP one embodiment,
the system furthér includes an outputting component for outputting mapped color data to

the output device.
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any conbi nation thereof; a tone curve receiving

conponent; a color matrix receiving conponent; and a
weols2ispnver si on conponent. The tone curve r eRET/UBI0g6/030564

conmponent is for receiving the tone curve of one or

oth of__the .input deyi rofile and.the o devi ce..
BFST; P e geserbe T et GF R oL RO e penton,
A REEIMA} @péhitn LalvREnBi: FirtheQfresemen@ntib0isdeatibtdieeldvaput
device profile and the output device profile. The

Exsmplary SRFspEnsinviemgsRtnt i s for converting the
[0d0pr ( Rer@ting Rethe Qirzﬁﬁm%bax FehdrAl iddaeini@lpto PES. 11i i ;ﬁf’tlcular, an
e

the input device profi to the color matrix of the
%amblalty PPALEE esmmne@t for imgleaerifgolde mersent Wémgw gieyn and
SEARES pen b1 Qse&nﬁiﬁtlﬂé‘ bRsHt1009 oM tick @00 is but one example
puttlng mapped col or data to t out put
qf@\wwle[ ©OPY}ing-prirapm et iaad 4sylobp@§ae¢qdﬁe duga%stc% Higitatiprs to the
ogh RN Srufltichiy RIEARE ?l:esén@\{ SRIEGD, NRRhEXBBRHARY computing

erati ng envi ronnent pr esent I nvention is
dm-se i P beelintpaproiad aEha;mg mvﬁemé@wmn EPABAUNeIS ARteting to any one or

1 Ni ?ga?‘-r@ffc’%%b{ﬂ%ﬁt gustnla?e draWI ngs in generally and

n particular, an exenplary
[op at | Ergbcemcrrtmmm prefant mvmpioemnber@sqrtbed prr e @ameral context
venti.on | 0 d e _
b, MR it MAEo TRl Bippyer gt
mmnﬁ)dm soth as progtaabmeddenybeing Iegecatwdlhymn@mut@rmj atlger muchine,

LSS Bitaoiet AR BY oPeniACRe AR | ekl SiREmoduies
ﬁlﬁl@dihgilrdlﬁﬁesg progtiimsn gbjetay Icﬁxﬁpdﬁﬂts,kﬂﬂta s‘ltuempa‘seétedrﬁer to code that

hayi n endency or, r ir relatin

BB Pt e o0 AOP Tt FEORLA VR Jaf T Broag s of the
FEERACK TRIAbS P b peacHERISIR Atvaticty @0 byseein &&tﬁgbﬁtldl&ﬁ ticiddiag hand-
in the general context of coqputer code o

B BAVHRE, GSRH BB PP AP FERP s, more specialty computing

GNTRY 188 18X BRIt BRIbBAilRAs lof Gl @r@&nﬁ UBntdsn MEPEabe practiced in
nodul es, bei ng executed by a conputer o

r ot
dietebitere CORPRITEZAEVEOFBFYD feqHEe 318 SIeEPHRR gY TEfppgrPTocessing

&@ﬁ@?ﬁhﬁréimee%uo@woallﬁmca%r@%m&mdul es including
routi nes, prograns, 6] ect S, conp onent S, dat a
2

B022lct uW@tb reﬁqrqpce tp diler 1 @ox@@gj@gt cif,gtce pg}()f g]p]mdes a bus 110 that
@?e%{y &Ui cg?%&ﬁ)lc%rth fgﬁh lﬁgr&tawpér themhr 2 1 2 RRE Blaﬁbreq%c%ssors

ts o resent 1nvention may
Wacﬂnﬁ C@dmore arogentitiony cahposerds diipc nplut/gtpeit (16Ms POﬂS 118, /O

corr]rgr:]f)ogéqutg1 PZOh %Hcg ar{]ﬁ ugtraq%’%g tp&?@r su‘?ﬁy g9 ﬁuf h ﬁﬂeg&@érﬁsswhat may be

pur po pecialty c
ﬁi&\ﬂr Qese blasﬂtdi (Elhlé aismk eaddrEsstbostldaEﬁ:tus cmfcomhelamre@emﬂ Although

g\é%ﬁ{?‘isolg gﬁ% n?rs? aCt I 11 dyes fg)lrf gﬁer ﬁ?toq'dclagit% in reality,
dedinedtiag p'ﬁﬁ@t&samrj@néiﬁy iscies sb htbhr ané rﬂlatarplheﬂcaﬂlw ‘d)aginea would be

communi cat i gns net [ Wth reference ., to FIG
SRR Ih e G201 (4 10571 ok GOBEPly BUC MY oRRdp 2 Brentaion
SinkpRE&dt YsubH aé BCHispRot Jiewméoﬂdrlieeﬁl 1/0ecdn@onewi nglsdepiocasars have

menory 112, one or nore processprs . .
memoryy We recognize tgat such is the nature ofo tli1e art, and reiterate that the diagram of

FIG. 1 is merely illustrative of an exemplary computing device 100 that may be used in

connection with one or more embodiments of the present invention.
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114, one or nore presentation conponents 116,

i nput/output (1/0 ports 118, 1/0O conponents 120, and
wa@roo7loksss rati ve power supply 122. Bus 110 r epPEBER1086/030564

what may be one or nore busses (such as an address

bus, data bus, or. conbination thereof). Al t(gou(g%?tthe dabl

100231 ou<Cammybirg dsvice| 180 wrigplly dpedudss i ATSY (ds CgRutyfgadable

e B Wy émeFie,n kRt tr¥itatids] donBatdr-RAANE inidE may include
conponents Is no

e R T
Pgﬁ%%ﬂingble Og@ddn@fﬂ}p MShST BEIRENEN AN HenfRPPaN@Her memory

as a display devicé to be an 1/0O conponent. Al so, _.
ipthpolegisar DRAYE diaitrbrprsatile dides dBHDeon ARET SRIE! (08 hplographic
r%%f&? rrr%gll('?gstictcgﬁe st ?F%ﬂc fagé,_tn%fgﬁétﬁ difiddorh feor &g bk storage

nerely strative of an exenpl ar .
deoivps taind grattiey i veave 1@ 0anyhethernmydipe thefeenn he @é@%é};@n@ﬁe desired

e o 2= EBR AR e 007 0" £ el 1

[062:1] ud eNlemonyalli2eingludds coopplet-grrage awtdisl in the &ire. ofpyplajid and/or

f I t lim [ - ..
AR oR | e oARS Mo FRERIb St A FBIARL € qombination
ek, Mexamiplar( RekdwareEllavides ariwlalsbljd-Eatesadrhery, hard drives, optical-

Progr anmabl e . Read Onl nor EEP ;

G B TTRRL 4P ol PRE Yo BEERE Y of AR IR o
&hits Kom(Y¥aMBls aftitied Besh R phdntal 102 on (Mbg}rmmm?m(sr)_ﬁdﬁ.a;Presentation
magnetic cassettes, magnetic tape, magnetic di

@frgqoaa%@b il tff’f‘éﬁen’hﬂ@ﬁateﬁg‘(?até@fﬁ rtQS% ey |%E S&her a%eg Car Frgpelary
Weschtafbn SRRkt inclidel b Wisplak albvied Bpdaken) pentinearoamponalt vibrating
desired information and be accessed by conputing
epapoaent: 1590 theldk924] Menory 112 i ncl udes

08Ut ef/0SToR(F9e8 MR FomButidpeddvie M00Tto bol1agitdlly dupltdro other

nonvol atil'e menory. The nenory may he ren%/? bl.e,. 1 .

dryires arpbudintg HO companetisbil thsPBA o dhghmay 2‘P+BF dp-y Hlustrative
}Q)‘ﬁ@t[t?i ﬁiﬁ%cﬁeglidr&ﬁlgﬁg%oﬁlck,dgaﬂeaﬁﬁr BBMiEeY dishiadcanner, printer,

rives, opticaldisc drives, and the [ike. Conputing
vevesaletiod apdiedidles one or nore processors that read

ta fro .04 L as nenory 112 or 1/0O

85‘%‘6%8?14% é@a&%ﬁolﬁf%&%ﬂlﬁg% e|csg“r‘_1gcon'ponent s) 116 present
{a26 | ndisatvianly tmentonede pmbedimente of the jpEesentEiyeiiog plate to

resentation co oy | VG se d di
B ERRLIPF sping IR BETT it 09pPufd AREY RERHLRR duts o medi
tdigent)i fkem a fAO2fTbfile/aGopiatet] (&t alsbBreaHe i, e gnplua¢tng) device such as

devi.ce 100 to be |lpgically co t.0 i :
LSty b0 SORREA T U o hep v o
Buthtoridestinkfidniddvica; ¢ y.ea ennpore ntler displyd@haterms “media content”
m crophone, , j oystick, ga satel l.it i

I CLBROTEL Lo ShLEE BB 1 3Bhell bl s o conen
HalcHvaer NeE eleNptRetee] By et of Ruaplesmiyignd 0026hitaion, media

g«;ﬂ%%;t/grg;glquagqe rg{%i%g]ggé aeprlTngt%grla{;[l"E r;t x?cide%f, o} Qne 1¥1§ %%nwtable on a user’s

desktop (e.g., windows, borders, tiles, buttons, and the like).

[0027] Processing of color data utilizing, at least in part, 2 Graphics Processing Unit
(GPU) instead of a Central Processing Unit (CPU), as contemplated by the present
invention, can provide a user with a very high-speed, high-performance editing experience

which is interactive and of superior quality. It will be understood and appreciated by those
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nmet hods for mapping color data (for instance, color

data derived frominage data or nedia content) froma
w@eodoon2prof i | e associated with a source devi cePCEUSR2006/030564

an actual device such as a digital canmera or a virtual

devi.ce such as s .. L0 a co prafil ssoci at e :
ohiorbinatn bk e gt e e aeehoh et QeroniBed % it Hsifed gp oPU
p%ceé%h@ed’nd %a%rﬂh@lﬁde whehdle ok paﬁ?ﬁﬁo@es@ﬁ@ ienChla miﬂeo]DHGQMPU
data" are utilized |nterchan herein and r

onfhy et AR BHEERS B T CAPHHoT gk gﬁﬁgw@mpla‘wﬁ it the

?r(g{eq,ﬂh\é%resgy“m){h&{ exanple only, and not |imtation,
dia content/image data may include a ?hoto aph, a
10028k0, Asrwidldyetuidergiood Bniipsecofordinary s iy baégtkt%e st gepyin color

%Bg ind2R"t6 §ap ond lﬂ ﬁ%re R BRSoviateFith AR 1hb1|&%ed1a content for

Processi n color data utilizi ng, at | east in

thraputputzor Gestplation g@ﬁ@c@gsum@lﬂm&ase(w dpvise-aseifigreoler profile,
ﬂgﬁ nLr a{les?x?‘l_é\}&glso? 09 cbBi-feldtdd é%ablﬂt%esccﬁﬂﬁ@ B’Htk)ﬁ@ 8aiddy BPay of

§en t1ron, can provi de a user W t a ver
ehargpie opbeif2 sbriishns té viewanedia etitant rgeisshpmardigitahpiresra on a

I%P;Q]t | nt e eC tﬂio gtoia% ﬁéd-é#)@lg @blﬁer(t@%wog co Bln‘ﬂl&r}s Er.eefvery pixel

dppreci a Inary s
dnrthd meeannust batapred toresdtof solhereetescmbéwc llllllbb‘ds thabam@pecific to

U processin nd e or
th AP oo e i SR Ao b R G st o
[podeg. AAd pﬁdizwhslgfambﬁidnem8$uchnd>lcangomembnm dbvortraditionally been
thereof, are c ed w.thin the sco .
RSP BEE UL EPEA G L B RO B AL TEg B Uy ideoDACs
WINEIS Baf for Rz ibBIbY petiof lthd GPUNETIRI tideoDAEC hypidalls feﬁqmmpasses the
col or data processin

SR Fb Ak PRV R TR eRH it Ciely Sty T

9B HESE kd@drsep aéjﬁﬂéhc&n(pﬁtaﬁon toTRE Wil @WDAD asestsioR téhelp to reduce
devi ce-specific color profile, that i a descri tlon
the werkdoad gn de. %?%@PEQEQBUICPW%‘?HW Iﬁﬂ’f@"@u‘f’ Tt Pr Cessmg color

P8V 1@Sin (%Bé/ Y (RN BXATPIS, RhY, bd esBaBls @6 IpWrrﬁhﬁh% dofor data to
view medi a content received froma di gital canmera aon

terapindp thed il vage tranpierred theretparatherithay Baingjo fengiRamyh data Out of
tgg b‘?’ﬁ 1‘69 ERbO & &8%n fn‘?f e @ﬁf WndRu¥&hudity tOEmf tﬁ@ BolBM&dnverted

ed to a set col or - rep resentative nunbers
¢oﬂratdaar’tac]s‘;mefb¢ GiPU tThist iy eantlalpi@rd»ptmmwh #spach toggofor anapping of the

;&E A6E a%rb t s sﬁgé ijgjr e{jﬁﬁ%fgr}e&cjﬂm@d qﬂ@&&l&r datig%s%]ntlally

préevio or conversi ons
rbadgdb e dmplaygd bmeptnmethé mimnmrslbnszamdgwasf@i’mgmi hagk &othe CPU

occas rrec rmed by the vi deoDACs
%ﬂlgEeﬁ‘l ‘%u%ert% %Sf egﬁéﬁc of the GPU. The vi deoDAC

[‘I);m)] cal Ay sedhe eﬂibédimeﬂs ofi thegpedent me«:htioe rprepiideed color management

er.si.on or nsf rmati on func

RUgere Pero i 8 PR [ Rbip@ e s OB Maphdertel Mifute (cnavn)
&%&Bﬂécﬁﬁliﬂ@ﬁ (€i20)] toh@t ¥ cheadodierasesl (BRISSSblbf ﬁlaha:geimehtrplpa‘lune In this
reduce the workl oad on _the ‘gi’fér eam GP i h
W0 RESH X PeTISBoRS A SIERHAEH SPOEREL it aefé%}”r%}“’ed 8’& guality upon the

MbpJidZdMB1R d b, £ 2imdoe @Bt of heidlcbitent] derlBY fibf a source device to
desirable to permt the color data to remain in the

ipiydestietionrdshiss.erred thereto rather than having to
fOﬁ?ﬂSf eTurﬁHngo ‘ﬁﬁt}.@, Qlﬂtowalagram is illustrated which shows a method 200 for

mapping color data from an input device to one or more output or destination devices

based on an input device profile and an output device profile, in accordance with an
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thg GPU fO{ color conversion in the CPU and

subsequently returning the col or-converted col or data

whaek/ewi4 he GPU. This is particularly true w PET/US2006/030564
[?ﬁgefai20350|or ?apping of the colorhdgta as by the

] age of processing is reached, the cqlor.
eankpdimest afdbepresent myentienalioth diyepiasd PUPRLfevisy BRI apiuces
t%%ecuﬁ%l Al aGBRY §lafix0 NG coldNtlattik QAR rb@tek thelBdaribOsd thax, for
CPU can greatly reduce the speed of performnce. . .
ip0080] thnsedsok e celenpapiiie Atseciapd tHER peedsie, £-Bv SRt device,
rﬁ)e{t%\ék He +& &Othg Lol SBEEIE TRDLiatiP Ith a¥dthéUe6ind) e&X R @htbmdiate or
color ‘engine (e.g., a Col or Managenent Nbdule (Eﬁ@ﬁ) .
d@stietimtdetion t Mari@pUse olinarly upamad fde|aspytigyGsglor matrix
SO i tBNAY 'i'foﬂh&fln' Dneal RpdcBic? affots ill$&ult. Color matrix
experiences no significant feduction in performance or
mnﬁra;igqr,s alrnggpretﬂﬂéy drempnitied @e]gfv veith respeefdp hlocks {8 ang ﬁ%(b%f FIG. 2.
| nt, e 0 i Oit i

R R A e e

st nation

. BehehidlitagnAogizestoi tht bemaravien! sysianh Thosensidivice of e hpgen visual

for mappi ng col gr data from [ ice. .t

HEre BUTOEoR BectTRerDh Sagrhap (5l Rttt @ e o oone
(Q)@féé}ﬁgd@kaf iThat &0 cheabunemt yisital dpsténs’e sensiivityeto fight isn’t as great
accordance wth, anenbodi.nent of the es N [

B0 TG PrBLES S8 SBUED P Here st oot HefiaRa Blbhmes
&fii%letﬁt_lfo?/lx 2200 @cadl 1ght hat 4 brightdese eduivalertto 2X, a decrease in the
essentially rotates the primaries . so,that, f .
seRS T HHC, Y HERARGRUB TetRBS< B By sop AR R toges o e ig pepecive
QB8 RY 1ight asCorifhter dani thfist HEhtibaenotTRtetaily thiniee netirigt. This
the color profile associated with another device :
decrpase dmh sPRfitifredfioNie Rary Ot TSRRAT O AelAE g[.argﬁ/artaﬁec g§ visual
@kﬁmh&ggarly mapped and, accordingly, color matrix

onversions nust be perforned in a lineay spacg or. .
HO0B31f acProjestars, displays.tand ofep putpgl devices BIQVP & %ﬁareﬁdglstment in

. oIop e
IR Y SRR DS R L b ackon2 s o
BespiseiGaye@ReY) enshide eeloimatriandn dt WY, FaloFS QR op pughgdevices

?xﬁ A eg im%irea%lcc{uoateaﬁﬁl rgtﬁihséce thegéntatﬁgn RUABONSLtS 8¢ cSYSEh&Rence would

_ sensitivity of uman vi sual systemto changes
providae bright ness or energy of |ight does not have a

-to-one .corr t is, . o
PSels BREUEH FOREDURE SR, B ook sl ork ARARME Sk s impu
bitd QBIGRY. eRubsameitly, bs indicatedat Weekiad, Wisdptornitiedgvhetber de input

first light..has a brightness i wal :

L

de Qfo@@&ﬁorﬁﬁxaiy:;ﬁﬂlsmrtﬁé tuit,\éis tuye ddferdifn ethetenma {lingas Uiglfers to linear with

response to the second |ight,my. cajise t he r

pEPehito dUPHENSe élg‘n 1§ F$Rd: 4s BPTGRE e rPRal L%Eez‘ %;el%e?rse fl toas a

zg&%a’%ﬁquOAs BEI6LSDAdThibY faflcwllat'ﬁnﬁ&e lps begbetrfornhénd im a linear space to
eécrease I n sensiti t

O e bk SIS, BRI S SSRE o €1t o

%’ﬁa%i;,%f QbSr dsth 3PN SrtePd0h DAL Epade hipdtiale wiitkethe piov deidce, as

a simlar adjustnent in

indicated at block 214. Such conversion is accomplished by applying the tone curve of the

color profile associated with the input device thereto.

[0035]  Once the color data is converted to a linear space (or if the input color data is

already in a linear space), it is determined if performance or fidelity is more important to
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their respective color profiles, the adjustnent being
provi ded as the tone curve (or Tonal Response Curve

w@ TR 16ahd the color matrix. In this way, colBCBHUS2006/030564

out put on such devices enjoy a nore accurate and
realistic presentation than a one-t
th@pm'gmmgm ERADIE (ORCBRYY bades pe[f@@@fﬂo T s indjcgted gt block 216.

é&l@ﬁl dSRIRHatRns %39% 1%3&7 bésed 8h p@%ﬁmﬁé@ AgbAirds WAl tcontrolled as
ice1s Input’into the GPU. Subsequent|y, as

lanticwlad @d may Ugl kestd voop a pser F@“@E‘?‘éf’fﬁ’ ﬁgeéermtfﬁépequ@ance or

ﬁd%?glt AJIRS&B vﬁfﬁt@nh Sl 'anﬁ corhBR{on IRAESE, BE cBntb glaieﬂ REBE within

erstood and appreci ated by those
ﬁwsmmdoﬁmwaSthWMﬁNMIhe art, as used herein, the term

[PM} earyp f ﬁfd%trelé’mtngd laf! ﬁé}? rWaltxJ% 15 SRR frhpdrnt fénEh@ PE¥EiBular color

t hi’'s ‘regar I near" space is oft

mfpﬁfg@ﬂratm h&n@pér@amﬁdx thesgdereoptepipsgasiagnd \ﬁl@hthé eelopgata from
at ions are to

O L e T

#np@ frofildtand choinvest aolos matria of) Gre- dutprs arofdlp @owrcateaniied with one

col.or data i verted {9 8, I|n ar

et n i I L8 Sbh Ronrb3pR fredROEed o0 A eg color
&R VELThRNating (&Cﬁﬁllﬂiplyi@m &!é cblor apphyafithe tripet profile apd thegnverse
of the col of prof iated with t

C n
SOl G GO DYDY BTG T BT £ C R JBH PG S oy o
LIh%l@ 3bloP B&ERrsidAr oﬁefatibﬁl Qathétlin 6 Sspadiat épelrahoai; amiadlycordnngly,

I near space is determ ned |f.
sreerds perfyml@C?r@% Bﬁﬁ?}%ﬁ%% OBEREC ‘é‘?‘%%p % n%o?%r Gtance may
B@H’e%ir&goﬁp gl SN SsBicd) &ié adsiredlto c'BBV@t inﬁnd:dihielsz &toﬁdhe input
bl ock 216. Such detern1nat|ons nmade base

é‘rw nike wumu@ PVt T EH RO o e, B E Da g Sosenting

%h ﬁ? Rgn a user |nd|cat|on of a preference
'or pe ornance or fidelit such vari ati ons,

a}w lcontf heweven it ia é@témmedaart @1%5 Al @3t By t5gneye IW‘?rTrﬁ]‘PWO the
ICLﬁgI‘OC% a%{aﬁggg g&?&&ﬂgelﬂ SRt the[cBf}8 8dntédt abdociated with the

erm ne orrranc IS rmrelrrportant to the
pdbt ideta | faom ctbé onpmxhrdpapam spaop erea EonyArtgse i ghep eppBlr Hagdr space by

tswgra](t:ei%b%{pl}iqgg e n5101a R oﬂh%qn Vgﬁ%ﬁsegb%d%g Rlerstadfor ik of the

r space are C he out put
bu@&airoﬁlpmaeus ilm@rtch]er—c@ivcutec}m)ﬂqndntams mqhgatﬁchgﬁhlock 220. More

profil rse col ar
IBi.ngFlrlllargy %&rﬁ?&ﬁr gﬁ%t%grs?cc%nﬁe%e%eﬂ%ﬁ% ru? méalP ??1 3{9 E&;M{e mtennedlate
e kpatd By aﬁpﬂ@i’hg(ﬁthdﬂ vaovisinatnix eif alet mputl prm(éla rthereto Subsequently, the

color converte cat enat i ng

SO0 BF 91 S0 e OB TR TEP PSR PO e Suipp gas spgee by
LPRyinB URIBRT &Rt of TR sutput@fofildithetol ﬂhﬂiallpr e uﬂverswcolhr matrix of
one anot her permts the erfornanc a single

0
dlest W%Bﬁ?@?ﬂ% ARAbe) fresreats R oPIgr-FRIve q‘iiéﬁlolr \%‘Xs epar at e
36\?"8 At @RR1A Ray 86 A8l RYérYperBRRAIS ifp ﬁfrflﬁntetma(}fddmfbndl teeaphics
or mappi ng operatlon bei ng performne PerfornaQ Iv the
rpeogessingde desirediansias it the gEmptss qf fhe ipgyyt Prokids f dig sapp (prearly
%%ﬁ{a)rrﬁ% ng‘fagi@é’ &f the iiEFRAHiRk 8pate ful WhHich H&ilﬂlcﬁﬁugraﬂﬁw P6cessing is

he o ut device w thout any additional % phi ?
plesicds §uctga<{dmogal grg@aqam@:essmg is generally best performe m a linear space

and, accordingly, in the workflow of this embodiment of the present invention, may be

performed subsequent to the step indicated at block 212 (if it is determined that the input

color data is in a linear space), subsequent to the step indicated at block 214 (if conversion
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antialiasing, and the like). [0037] If, however, it is
determ ned at bl ock 216 that fidelity is nore

Wo ot to the particular color nmapping opePEr/USI006/030564

bei ng perfornmed, the color content associ ated W|th the
col or data fromthe i nput |inear space are c

n
of the tipat calomdata intorpdineaipageds We@@m\f SHPEAYeT, iEPp‘i%? Stﬁ‘lj “’tdFFé"ed at
f the col
b 081(958 ttl{e 1§teﬁ1$edﬁqﬁegh%%? %i%\tc@ tr i 14', %gl?st@%xe%{r‘?adtpgl‘iclﬁhﬁfégr the color
a0 bE dmrmpmtt 1 dfile diu prign taa theagoniversipe 4¢ dep QHtPH) llda‘i‘f’& I 5pRGe), or
s%?sgcmegﬁg lhCu iﬂ'it:atécf]gt 15‘18&19&200'&1% i, Ssuﬁéeﬁﬁ’ént ¢OBMRIChRF of the

I near Sspace an |nterrre iate |inear
ispae e)utmat mamxyu fige ﬂm:rrummn Oﬁat what stpze tithie dpsigsgto perform such

8%1”91@11 1% gr:%geisls]l 4 91%1? be megL Yot letaFl"Zin nglt QYasdd@lpBn ki nature of the

eln I'at e ar Spacetothe
1@1!1& Rutput, Iaﬂ@ﬁterﬁadia:te simyesqnd lthyo qagahﬂm:,es obthe deviggsithemssives.

[P,%’r’ﬂ i Xt\&ftﬁf [ g%clﬁl gf}{ t%%fl@t P onbd &l J)lXﬂ’ da%s'b@%o%@erﬁaﬁ%@ Eolor-

fr’re1s ed to create
coRVepled HakY Aat &g h@ﬁh@ thecbaion ma@rﬁOd!ﬁhe i-ﬁpd’eprpﬁly and\yheblgverse color

desi red_over perf C n n
RIS b SEr G PRte et SR S i s AnRHn one
a%thtm'j Ghé HRbise B Rbédetatéd tBnd chﬁtve&ﬁ‘m <(unprut lpﬂdilé i aplbi@dgcathg)hnear
as the primaries of the |g%$rned ate

c@m1cpm@ﬁtgql cQJprsta O SORYR Y %1 t%mag% T dgucﬁ'hchclg indicated

@(#ci{'ﬁaal S&Eé’ﬁﬁaitﬁls aP (AGRERE a0 BldcE 208Nthe alhdppecb eslbr data may be
ormed In a |linear space and, accordingly, in the
Wfd @ O IOrH P BB TeNt  Of t he present invention,

5:]e0 SHRSEME e ERirhiIE t& by ithd irsvaise dnaafix of the
@ﬁ%ék 2 26 11li'il?({alls de?t:h?menedlrt hat tﬁfgyl nput col

aiegu dogios rmdlof Feciayersiyase urve Bl QUIFE f6Y1GnEo!SRee GPU but
%:33[% 1§ %’%ﬁ'{g Ny RE &%ﬁls%iaé ikl POMMEHSIe ORRre tilkee Ar8 Rultiple displays

Into a dface I'S necessar

($>u bassel (drsplaysj ¢dob ngayelpvsa ndlifereriounut prafilk g’gﬂ@re fhis {sphe case,
Ejj?a[rnr(‘grg?dfo S nfvetgﬁ tr%{) AGPorihfdle tofie cBHDDEAMEBtpitOdevice in the

or matrix of the input profile
me@tmﬂxesq)erﬁtrhmn@onver sion to the output |inear

E‘ggﬁ( t hg‘( an[o %Pseg%de Dbt .'«?ppﬁl@z%oﬁt ?Ble G- CAh Sk F 1Rl Rfkat device

queh ication of the inverse
P RUbe MREsE Yone cifive of eiecoutpun dt:vwmm@Y bapenfprated 4n ageaphics card,

is desired to perfo such. addi ti on
Eha'bb‘eg’sﬁ% mg t ﬂé% gxtthf; Jraed %xcs cﬁjd cg{lé’%loﬁggozgl%tal to Analog
tbsvehalsYiBesDAC) e ViidOWACsaiit piade umﬁﬂatllws’ez Mdlateeslonal lookup

spaces and the capabilities of t deV| S. th
(D3] they ¢4 FEPCE AEETE LR e oy Ao 5 i cases,

1 atib%%f%faﬁvé%&nﬁﬁﬁi eohwtio na{agrbe dssigblead pénfmmucwﬁmauons in
aving the color nmatrix §{b ut@ %‘iée ,and orf fhat
thee vidnoldp€e Eolf@r insiRReS: tth wEubphE BrEF tpp}lpp g
Hh% S}‘ V\ﬂﬁtstﬂcﬁ{ vaPati Gl aﬁ‘cpﬁ@ado@rﬂﬁ{aﬁdn ek dof,041€ contemplated to be
ano e I nverse or degenerated tone curve of the

mmmthe sopé pf emtiodinzepfsi of die preseRtiaveptioear
E@ﬁfe dC rhl\éﬁ{ohagrf ﬁpl)l%r et Jddndi®, i€ RNY QEdired Y6 BortbateRatt MeOmatrix of
co

i's indicated at bl ock 222.
&&&pqu@ﬂdeyandahe ﬂl‘rVdISg anatdx &f the eeRutdexyice g @v prﬁlélaple matrix

%gé}g:é%datpgrfom}én et QI $RBcRfg Fhay RECpLREREY in the GPU (as
previously described), in the videoDACs (if supported), or in the MPU of a display (if

supported) with minimal to no loss in fidelity (depending upon what the input profile is).
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[0040] In one enbodinent, it may be desirable to apply
the inverse matri x of the output device and/or the

WO pwes14 one curve of the output device not iPCT/H82002030564
but actually in the MPU of the display itself. For

i nstance, where there are nultiple displays (or .renpte
Al ioh ageitionss auhaneRpTIRIFRHOR TBiopt, @FeciapteBIPAs t 9P B fiethe Scope

YOG GBS mepﬁﬁen@ﬁa%&moﬁppl i cation of the inverse
mRLrI X andlor fnverse tone curve of the out put_ devi ce

[0043] he IivRpotbet embodamenbeit Wn@n@qgiral{lgmﬂztemn%}fo g dput space
saped oGkl ' HibiXed®fith A&eptabl
B
falalityulegmdationevithetie bbedinetrirefietistem(os o@p@ﬁgn&p Bu V@) FQr instance, if
hat is, i n it ' 10 1 i<6 S th
2R i bR RISl B s, 0 s
duttiud BaBAGs) mayibd eabbi@sd witle thedets ayprecff thetinput geafilgand applied to

ne- di pensi. onal K a
T N L i T
t6 28 @Sade aP Phdhcat insimce fihat e spaceeis skseranaqugh tainegetd be aqeeptable.

may pe desirable to perform.suc t{.QNns qi .

it bk 85t bioaGEn AT IF bR, e tone cune
dﬁe{a!ti'b% gauidanvd todid @Bﬁﬁx&neﬂ_fmﬂtsﬁdrmitethaﬁnm trifay e padfdrmed oh either the
vari ations, and any_conbi nation thereo F
e B IR e DY B T e G T LBl prafle vap et
lté%gré gfo?}gf?ﬁg cb?M%tpbﬁﬁ%neB _&lﬁéi?httt&diﬁ tackh ;aﬁd ‘bv%th t}ieﬁn‘(m@ttoqe curve

i ,.if jt is desired to concatenate t. i

othe PEDTARBILS e BSIa AR FTEOR ST Y R S e et formed
AUy ARk §1ﬁa_c§ PRt @l #H NihéeR lsGactB Detexmiapiiis adtd the desirability
performance hits

, such proce ng may be rfor.ed in
ofhuclory quebedisreat cold by Ilg%&ag%le%ﬁ%n ey s s i are
ééniroﬁé%paggsgd%%iﬁd &,rbaéeﬁ whbEa h@%&fet@cgb Yméﬂc@ over fidelity.

W

supporte mnomal to no loss in fidelity
[00é4endiith refsemmcafmaFIG: Rea flayaggme s Hlustiaief, wichghopys a method
oo} i RAtoh Q8 alNET @G use 3 Gocelerated color dat
e e o
pibeespingsiantccondemnet Wit an [cobadimenh ok st esent g e nfritially, as
I t.. i ' Pfot i SRS N
B PR BB L Tl L O Lot e
goeiletl. Ha oneembalneny tht owpaeiviabprefite raas! hetrgoaied depgnenesy; more

ith e ot her lingar. [ ( 0
i 05 S o AP BB AT o, sy o
BIPOS inh bl Sassvoiateduivitie al ColeaMabagemertaMogule (G¥EY) agsp@ated with a

inverse of .t .0 t tgne,curve ' i
Cae RS AR, B S FgE A BRfptt s cor
SRk ardah@ coldhinstrinepdottios tircteankfoem dmbathe rolar sae toythe CIE XYZ
l'i near space. A ]judgnent ul d have to he .made.in s
SPNTCPON SRS ﬁﬁig{nopﬂ rg??évg ag gar[:?tageeo%p]lg SY]IC? %roﬂe r?éeatlrﬁg Qurrent
LR PRGEE R URILR culteasastiddtl tRgewidt, as well a8 tipraaespangeters for

variation would be that only a single to curve
dheeouaiit davivtoiene che-e Tho sk 0 Supplst ﬁgd?t“%‘ﬁ@ ?‘g e of the red, green

APRE {) @b lxggr e RRORIABA spetiftdstikantfoen foaithe @estingtfon color
on %e ack end. For instance, if the tone curve of
sheee tplimeapspofd-| e was nearly

[0045] Next, as indicated at block 312, the tone curve and the color matrix of the

output device profile are determined. Such determination may be made by querying the

CMM of the CPU for the desired information. Subsequently, the tone curve and color
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i near, processing could be postponed through to the

back end with the inverse tone curve of the out put
w@eoiotwieand t he col or conversion operations cPCI/AS2006/030564

accordingly, be performed in a nearly linear space

rather than in a |linear space, Deter atlo

e T ﬂ@vceopro ﬁcﬁe BrovEied G TP Do LA eRES abBlgck 314.
BRSEHU UR AR paMIO HE afﬁiﬁ r2E | daiTBavidi Gfe df En&@Ndolddk lagtdciated
as hard coded or base §on a us§ preference

f .
tbep\fnéh sl eowsRus r devicg eprpily, utiligimg e \ipRt cpp diintbe folpr matrix
ﬂ: (!)‘g':?] ngwfyl st 1‘;)‘19 bR 4R anL fnﬁﬁé’cfoﬁt 186 toMBicEive ShOWE célor matrix

ai ni ng providing_informatiaon t
of ﬂ@mm\@ deueepfpﬁlea@@ebeema‘flé?ﬂ e dho PP H e Higy bevebhadgr Lﬁ}nﬁuag@
@ﬁg Ldance wi th an enbodi nent of the present
nvention. Initially, as indicated at bl ock 310, an
[@04@ ut lden ewbetingit an itkesd meppingfonibe tue varvg aad fhe cplopmatrix

{)e )é?atexlr& P&f G8l YRH: ind dlseCR %}ﬁgﬁb@gbﬂ@@tto teh@POUh Pdlition to, or

e may be rece romone or nore | mage
ﬁﬂbadr owwa@aeremvemplqomtmmx Ereogelaern W such epfiaticas, and any

‘(d‘ﬂ Wﬁ%ﬁ)ﬁgg? aretcowg¥8ﬁ%d§%1t§ﬁ tl?ess%%el‘%%%g W ;h a

[Gesit}r al Eiftcobefbl, mﬁgarLMlsiml(lﬁﬁM)lsly EBdthhrecsiptof thglmtpme flevice profile,

forns .a.sepa Ior
PR Rty T G oo lof BER Pl TRl e el i
pRR&Ed itblddRe 161 & ohéZnthotineat, ierinsip dedce phaflie mayrielréogived from

recei ved as art of t ut, devi ¢

e KM APT o e Aty R poeocr et s A i e

bd3BH-20h bfbﬁl@%ad%bior aﬁanhHQOMFar @pﬁratﬁ aolanmtiette cblok nitatitx and the

out put devi ce tone curve &et n sagﬁ Zﬁ 3%2 t

palerumAEY speifiesaln tensipHR frfoedt eg°P L iPa6s o BPu TR ot b comection
@Jm%damo&h@ 1080 CHY Y&t SP @R inp@sdévive profMeshOrhv furem array

t destinati'on col or, space to a |inear s%ace

Negths fog dhe eae eEve assaflaisqi Herewithpas Wb ag e H%%£%WETJ for the
glﬁx@QkQ{gH@&&éx of the output device profile are

term ne uch determ nati on nmay_be nmade by guery qj
{00d8]C\VMioénet dnebodimgnt.dhe et dise il Fegbiteqepied from the CMM

(%S%?Clﬁ%d“%r{h l¥e chlre ﬁﬁ%] Qs chflé’a‘?edad?%l&Qlﬂg B e Qfivel 4 the color

evice profil & are provi GPU, as
mmxafftthﬂ inptit dﬁvmmreﬂm areT&a@er@@m Sugly é@tmn%fonmfpbm@ade by

at
fpﬁe g%ﬁl[ r@{lglac};fl r;cﬂ%g?ﬂ%?P%e\gQ%rgd ?n% 81‘?3?9(%13@}&?:%/ the tone curve
e coloy matixdoftthe 1rrpot drwmamrqrﬁlcx aprpmwd@dto tBy GREy a@fndlcated at

gﬁgkngé(f %r}]’lnié%yr Pf: %{leh lgﬁlgnut II%O(B glén\ﬁaggn, tﬁgfonlg Wkl ﬁlgdthe color
Baf¥i efetle tigpult ldevicPprofite tiag fbe lpearaédedSio atﬁe GPEhngH@eLevel Shader

;HLSL) }{0046] In one enbodi nent, an inverse nmappi ng
aheuedreHShe curve and the col or matrix may be

§f M NeeheshthoBinedht, iafl Vieie e niapping fg tlliH’tOﬂd cleeb 4nd thdelor matrix
Uin addition to, or instead of, W%Q g gg, rve(?ﬁd to. or
awy de detsrmingd rapd el Ywerse mappiag PROide; 19; i, 0, 0
GRERE %ﬁt #he @oﬁehﬁfr@ﬁnd 8616 maRixCmBhalRd. Al Bechwidrhiions hed any
scope her eof

combination thereof, are contemplated to be within the scope hereof.

[0050] Once the tone curve and the color matrix (or inverse mappings thereof) of the
output device profile and the tone curve and the color matrix (or inverse mappings thereof)

of the input device profile have been provided to the GPU or videoDACs, accelerated
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[0047] Either before, after, or sinmultaneously wth
recei pt of the output device profile, an input device

w@e@iokw14{ havi ng at | east a color matri x and aPCDOE2006/030564
curve) is received. This is indicated at block 316. In
one enbodi nent, the input device profi/l

may, b .
proeessing ef cdlomdntzomay be peréaraed, G ingpuge, a3 jp cqtg\lﬂn,&gﬁ floy djperam
EE%?§SOCIated with the CVMM As with the destination
i1e, each color channel fornms a separate columm in

[6058] colAsrpreviduslyxdeseribed.Hia oo kenectyampodiments ef %heﬁeSFWénvenﬁon
paogﬁﬁetgf mcfogr%mah% gl(ﬁﬁJ Sdpﬁ 6 Jr VidePPACk End i€ desired, a Micro-

ofy space. ition recei ved as part of the
Prdtpgsingdenii MEUpamoﬂeefular estrftmd bglowemh wfrange [eRigt s Togmsure

gtaegt%r E}ﬁlj‘é{i‘eﬂ &and Tfs 1m0 vggfﬁgd 'égfn%&%&ce BFinfib rRSssindCit may be

ers evi ce tone curve.
deGR8B]to krn)ve pRe enthodi oftint Goldr frenvergion comwptasiengdayfrsireanylat is,

be recejv

eSSy TGS AR St 8.8 Ry v

shéiedis@éanirBdlédao nal be off pmtulaiedmwllpty &f When epler data is being

det er m ned.. Suc et ermi nation [

R

é%%ﬁ&%%g%d tb e dolt?@llaﬁliﬁ we GRuot heeanﬂcaarcqmmng(the fdata into

the input device profile ar ovi

4 lingpspeesiangdt then the |]<1ngaz(5lata39a WOgyar(gg%d 1{1]%16 I\&DIBJS e%% having

1Hﬁ§m$’do‘ﬁ' aﬁo@dt iR soldrhRatiiORR1 Gl Eﬁﬁersa oflthe heneaotverof mj)hrtlcxlaobutput
e I nput device profile may pro Wﬁ%@g hF veHﬂk% o

deivigh a4SeRieird DREHED. Oapgiha eed Flﬂ_%ts) orvf 9 ﬁe%’ﬁ°&

ﬁitb gh Blor c@VelsiHE 'hﬁg %?é%ﬂﬂedf e ihf@sel 10R€ cati desoanted with
e co r matri x ma i nver

erm ned and 8%5%- % "
mnmﬂpmgdqm\ford@ah 106 therresp@ﬁwelqﬁltpala deiges applipd tg,thg dag, agg then
t&nﬁeﬁ Klrye and color matri x thensel ves. Al
variations, and any conbi nation thereof, a

(e
mosu] enpTahied to G1Ge4\d blaik diegremsis dliustrated aich Th@(?YS G exemplary
N dfiGor 04 | r | RViRE Pdofile and
T Aﬁ)g%mi %eglgr%‘té)d g?c%t eg[ N ofeRla2h vABdr dnXan(i@put phfile an

out put device profile and the
iofeput deviee @ofille t(¢peh batiog 2 trae ciye pigt a toloiapatEx wcar&gnce with

%{] %{r}l?cgi];% r? 8f H}legorl Elven% C%B%E%fténll B0 A¥RIABELBPU 410 having a

or Vvideo

esnelier aﬁseam@aﬁsesmg Tfe systbr40d fatherringluses p &AL pEdeoDACS
for instance, as.indicated.i,n th

DRI} PG BRE DT proap ) B g AR o 41,
£1H09 db10E Bdrse@fontdagppricds @0 assovietad Itlmre\ipﬂnv"lfhhstomg rcurvh geceiving
g@%&g&%g?{}%@? ogp ?f@@%%g t%ﬁlcﬁv%g@% Sln\rz%%eto#lé Flllrve) of the
ﬂl?)ﬁ@&é\fﬁ% G 28 O Bk biphiedenice Pestild. OTHel dolor4natiTo reemsmgeomponent

eater efficiency and thus |n§' ve.s eed

Al fsomiic of exconiHggEe SPIE B8P 5% Sath aufae inpu
td@vﬂp%ﬁ%ﬁfénﬁld%e MRt QbvibdBrofiR 01[1169 @dwﬁétﬁiveﬂalon component 420 is
conputations downstream that, is, Wﬁ%Ppﬁﬁ oo to
amab]emf oonvRBingt Jeast oxg %@mla%dm@rc Qy T glpﬁb(%/ev

e i IHatnx of the output device profile to create color-converted color data. For
instance, in one embodiment, the color conversion component 420 is capable of
multiplying the color matrix of input device profile and the inverse color matrix of the
output device profile to convert one or more colors associated with the color data from the

color matrix of the input device profile to the color matrix of the output device profile.
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such downstream del egati on may be of particul ar
desirability is when color data is being mapped to

worzioviopleg4 out put devi ces. For instance, if thePEI/aRM06/030564

four output devices, the tone curve may be applied to
the color data in the GPU or vi deoDACs convertj t.he
(OBER | s sy ARLFO ARl HABITHGHCDHE RN G4 Betiagrreble
okfguér?i'h dednt O RICPTTRG BetbfRlilse theamb chiay (d1@/or ifversartitetedf) and
about the color matrix and the inverse of élhe tone <
toupaler witria (pulariieversgrtheaerih ot thg opipubdeyicsguplypcty Wo'l as the tone

c‘ilnz%r(gr\fqlsﬂnv% eﬁetgﬁ ahll FRAEo1ctahArik Sardfdir iRV eR khér@of) RE the input

respective Ugl e _appropriate col or conversions maé,/ )
deeicp eroffiby. nBuce thidesind arfermnation és detarpinedsi scprayided (4 providing

t h | (&} C | € 1 (S
cgreng)lolgelilﬁwth?te%gﬁ)?lalfe ?Egﬁgfg?ig?ﬁ 1oHE cl:6S RBB/ot H9erB8HhBRbS) and th

es appli and then output to the
@ittr podtrigl e(mixdzf@‘sinvcfr@@m}eoﬁupfmhn cPutryt Fevice zp,roﬁée Bpg dge tone curve

igaqramis.ill € LG - £XRARIPEYhS Yl Bvi
@’@fgg‘f 18?’“%\60%‘8]]6845Zdb%g&epc%o\gghs% gﬁ‘%ggjlgrgr dat a basedﬁgn e
@ofilenptht GRE4lee profile and an output device profile

h havi cur. ' ' .
GBS ORGSR B PR RAE e i, o
mRAtbIeNdatd ey By gxtoe'f;te& @ani drl]lltt[iultl cespaeBF30 44@bleanfionguiing the
CW 412 associ ated therew {h. e.syste
PR 600" SHEP TGP PGS ORAC T AT LTS Qe ekt 86 mapped
SR RIaMi rdY KeQTPRBRA frofhlie odtpeiGbmpontat 430xto a@ddBU wdhgrior to output

conmponent 418, and a col or nversi on c onent
RsAECIIPYE TR 1???.4%11’% 4?%‘%:9 ’&lﬁlp\)/tgerr %]g%rqa\lﬂlehné (08t Rown), the

GRPRRBEPEnAL 530 Bafpdadh theGhapped eolui Ml difetly enenccarrm@re output
and/ or inverse tone curve

| ' ! ) of e._Lnpyt. . device..
6 | 4 R YRR LEAE GeMBDrPEe. LG GBgfiment, or any
?ﬁx&lﬁﬁiﬁoﬁ QoY i APRRA'E be #kBiniise aRATIIR Réschteifi@ntibmg

e color matrix (and/or inverse color | glx of the ¢
[06p%t dév idg,gqu@dohqrqn@abgﬁ@ af H’é‘%lﬁf‘ﬁéﬂ?ed]é%}gg tBIp fij png or more o
e Q! ﬁﬁna%gﬁgxﬁr SHQLENTRARRP tdod 4 Othb SprécepskY %i}jéfine. As such,
converting-at l'east one color associated with color
pnbddihentsbf tieepresepuinversigncronteapiare theb Pas OhBIOFS &f B tpRfecurve
out.put devi c rof. il : - t o; i
e L A i
eqVeBioRicompommpdiemey U present tuiha MR 432 (aividepPHCa gnatishown))

lor.matrix of i t device.prafi d |
GopBidiap, osingred A BESELORELONT SR 2h b BB R, e

BHRLEs PREDEndyny caspaenapesbniin the MR 433 tor viflgpRACS bRy be
t he col or

trix of phe input deyic rofq | :
e e oot &t BE PR B EL T RER | a8 ffaions, and
S PEABifBnAtelcbl, o abitymplatt trleswithig tersyopedieofiponent
422 that is capa

le o erying t CW of t .

0561 rhe oo B PAT Byt B R NER Ao ghg e color
tGia geleBY mBRI WhXeh( AR @k SIbit larbRE $8gihd @A £0f Tolof Manegement Module
output device profile, as well as_th ﬁ@ge cyrve lerated
(GMAD rassasipiadsth Ho CEBF. BIAGFSTRG W1 6 Baldr £ YEaAR36FS
Y8 200 iR BRaIBE Obivlet: eDALY col
ggﬁ%&“ﬁ% olfg(rar%%lf 6ce)jnPGi_)ggrd‘gét%‘ebr rrllgned, _iatl %s pr?o{c/ﬁ(?ég t ?co (,)r
puapegeshient) pirshps ndht thxﬁzzy.ay,h At USPL; CEREHISPACE 19f sgp@w j tefuction in
tplgr%o}m%g e &rLH’u\a{ﬁty(uﬁ&g{hg bndpPihe 08 Solb @£ o), 1Bkt dalifor media content,

derived from a source device to a destination device.
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color matrix (and/or inverse thereof) of the output
device profile and the tone curve (and/or inverse

wo b@voofel4 and the col or matrix (and/ or i nversePCTEs®06/)30564
of the input device profile to the GPU 414. [0054]
Once the GPU 414 (or videoDACs) has processed the
[8e7dr deheargseridnkeation kdsdesmispathed bl rolatiomiopartipplapembodiments,
WY hd qgteh&dalﬂ AU tsctg 'TEQH tn%gpatﬁé? Ql?akﬁl I%S‘cﬂg’uve Alternative
outputting the map ta to one or
eeiéogdm@utsautllpmcomewpwsnt mrth@ﬁqeofewrdmdnynémﬂ i hl@ m&p@ednch the

r out put conponent
pj% &tlg‘%gangg%@?‘%?d%ﬁﬁ&%}%&&& % osone or nore out put
[6@58] c e FrdiB4bg fat&tﬁlg, fitrw st Shet thehthidinmention (in oe wbld)w@pied to
gt ﬁaa?lgthg lé}l(%s a%gpo%%%{gtset %%h n%gvep {olggt% I'SVéflg}\lr/] %’glgggtﬁégt ges 4@2@ are
obtvichoartd mharéntm thg systeM?hhcﬂaﬁchocEl i Ivmall’t bendsieckitavd ihat cextalmfeytures

on ther reg ated t 0. be. W thi
aglg osbdéco(gl}tbn%aﬁlgns fres %Pﬁlﬁﬂ e f%?gfd '&gtha}lt Eeﬁeggrga % other
fheires amdb enbeombinationd®e STHid is metebﬁlafbﬂSby( atll © Wichip tighscope of the
r. nore of the col or managenent cal cul ati ons further

t he processing pipeline. As such, enbodi nents of
the present invention contenplate that one or nore of
the tone curve receiving conponent 416, the color
matri x receiving conmponent 418, and the color nmatrix
conversi on conmponent 420 nmay be present in the MPU 432
(or videoDACs (not shown)) in addition to or instead
of being present in the GPU 414. In such enbodi nents,
the functions perfornmed by any conponent present in
the MPU 432 (or videoDACs) may be perfornmed at this
| ater stage in the processing pipeline, if desired.
Al'l such variations, and any conbi nati ons thereof, are
contenplated to be within the scope hereof. [0056] As
can be understood, enbodi nents of the present
i nvention provide a color managenent nodel which can
exploit a color engine {e.qg., a Col or Managenent
Modul e (CVMM)) associated with a Central Processing
Unit (CPU) to set up an accel erated G aphics
Processing Unit (GPU) (or video Digital to Anal og
Converter (videoDAC)) col or nmanagenent pipeline. In
this way, a user experiences no significant reduction
in performance or quality upon the mappi ng of col or
data, e.g., image data or nedia content, derived from
a source device to a destination device.[0057] The
present invention has been described in relation to
particul ar enbodi ments, which are intended in al

respects to be illustrative rather than restrictive.
Al ternative enbodi nents will becone apparent to those
of ordinary skill in the art to which the present

i nvention pertains wthout departing fromits scope.
[0058] Fromthe foregoing, it will be seen that this
invention is one well adapted to
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attain all the ends and objects set forth above,
together with other advantages which are obvi ous and

WO pdvegozst4 t o the system and nmethod. It will bePCT/US2006/030564
understood that certain features and subconbi nati ons
are of utility and may be enpl oyed w thout reference
GlABMBer features and subconbinations. This is

laiged by and is within the scope of the
Wﬁ%ﬁﬁ%mCLAl M5 What is clainmed is: 1, A nmethod fo
mappilng cé! wethadfer mapping caler Katgshavingeat dgash one color associated
tﬁ&é&?ﬁ gvt &g o'ilﬂ)%{ 9 {:J] bﬁs@d% 24 ﬂ?{illt aseel grefiRkasRdard Butpit device
evi ce e and an ouf put device profile,
maﬁﬂh efh phide urmumlevmm@féle sn@fheloetpah@wq@@r £ BaYinga fqregurve
a%d% f?m%‘!(' ﬁgnf’?etﬁoﬁ%@mgﬁ£ﬂ§ and a color matrix, the
6d ¢ recel vi col or data from an input

dev! ce; dmcalvmgnphgdam&pm@nmmédWmUt color data is in
a |inear %@L% mmé t}VhEtli'xelj the gﬁ’&:rofgr ﬂﬁ? 1stlH§t11nE:ﬂ§ &:91 or
data is n i near spac applying t Fone curve
of the i nffuit 1scttmn~mme¢ tiof ieerolop dataés seslinm lma@rasp@@, applying the
convert the ta i nt SAa
convefti Ci‘fbvetoﬁgwe{flpqg adte %rn@eg% g @&g {r %th% {6%5‘( npu‘fg Bolor data into
| i nean isfuatfeat pasg) out put |inear space by applying the

color matrix of the | t devic rofi

i nver se CB?TB’F“WﬁttF‘T g ]g?l% R Sk ulg t ée%/r}pgteﬁ&%r %]%%e o an output
t her an@arts ad by applyg gy colad Mivedit ﬁdhe:mpmrdedme profitenahd the inverse
mappi n e.inyerse tone curv

pr of i9° |“i*ﬂ“6x Phihecart d5rve ipfog%e &‘8{3& tod%f? © 08%5 S?R}’Sr?d color
t he cglokaconverted col or data into mapped col or data.

2. The nethod of_ cl]aim 1, furthfgr co é fil 1
out put t i NERAPHIBE HREIIETST NG Fura PRtE QUip % eaw%m 11§ xjo the color-
3. Theni®ihedioPla idticavht the!EdibedonG@ ¥R cofor [@gta into mapped color
determ ning whether performance or fidelity is nore

i npordataat to the mappi ng being perforned. 4. The '

et hogd of 14l aj G oGS Nedrther SonbpRisAR! SptROtht Rdpped color
performance is nore inmportant to the mappi ng being

pan faaherewputsloviverti ng the at | east one color fromthe

i nput, lin [ oyt | Qefrisiiga whether
appl y3| ng t & %%?}%lra rrgt %l?f)i(‘n o? %helknput 1.loTew cqgtegylgmlgl e
é’rﬁ)rfnb]m:elon ﬁé@lﬂg isqudre nmpmtani tr thefmappingbeing perferaisdc e

oS e SR PLRE S, WAkl ROad iR s Sfofihitce is

of th BevPce the i nverse co
Rk ﬂmpoﬂint tid1the mapping bemg performed converting the at least one color from the

input linear space to the output linear space by applying the color matrix of the input
device profile and the inverse color matrix of the output device profile thereto comprises
multiplying the color matrix of the input device profile and the inverse color matrix of the
output device profile to create a single color matrix.

S. The method of claim 1, wherein at least one of applying the tone curve of
the input device profile, converting the at least one color from the input linear space to the
output linear space, and mapping the inverse tone curve of the output device profile into

the color-converted color data is performed by a Graphics Processing Unit.

16



10

15

20

25

30

out put device profile to create a single color matri x.
5. The nethod of claim1, wherein at |east one of

wappiperegs t he tone curve of the input device pPCI/UBMI6/030564

converting the at |east one color fromthe input
linear space tg the output |inear space, and map

the iver dbemsthed of clrim ds Whergingy dsgetong ©F pprlyipg &l?ei ‘P’ée curve of

8 h@ut 881 Pr&Hlle, COMERiTate HALLS o&%ﬁr 'fx%nﬂﬁé fngﬁm@alb%a@e to the
Graphij cs Processi ng.Unit.6. The method of aiml

QWi dinpar gpaqeedis MERInEthe HyBIsy itng Mike of ShreowRit dsvies profile into
in8 rebnt)r.&ﬁl%&& IR bhth & pe%ﬂﬂ&fﬁy' 38 of RE1idh- ﬂr&%&n@ﬁt and a video

col or fromthe |nput 1 near space to t he out I near

Bigifaldo Axples r?@pﬁﬁﬁgoﬁ Wawfn%@ﬂ@e tone curve of the
outp u?t d e‘ﬁ &€ of rlﬂt) g&tgrf kg&ﬁkﬁo In’fzerd c %Q%ﬁét &gn%%r%cecutable

dat a |st§ Formed cro- Processi ng
iapteictions Emﬁrmnglngéliem@hmmndbnverter of a graphl cS

car d 7. @%eﬁlﬁ oL e a&cg, tn rcoﬁo%agﬁg p%o %nutﬁ)’\zlling 92 Central

conputer exec Ie |ns ions ftor per
Protdseidg Uit dnhungratﬂeaseoneACq‘rmMmdtgémmt amdeleeusmmwg theyéwith and a

ﬁg@gcppg?gggg@?ﬂ%e Ln&ﬁ]loggo a Central Processing Unit

one rﬂ/%nsénggenent Modul e associ at ed
t her ewi t h reaiying afigphiedceRraiiessd agug tevidegofitef hod
conpri sing., receivi ut devi Ci '

n [ ofil] e and an
out but *dePERRs A s Bl RenPREk B hith i v cgprofi
col oranmerdulpuoﬂevlmtﬂfom&ananput device profile and the
out put device.profile; and |d ng the tone curve
and the c8Fyhdi ‘Eﬁa&ﬁeltﬁneo‘?“ri"’n%‘e{ 'i%ﬁl?f’ O ipfreeofthg g dgyige profile
the qulpMé @y CRvRE Prbfile tbOtht NGrafhiad PrécsssBl0CRRS 'vﬂlgrem the
Un|t wherejin the G aphics Processing Unit i's capabl

f miPpPHG RioPesFing A{nit 1aaapahle af mesping colgk data|hgying at least one
ass OGhftk @ikobiAE BichnlTFTHb Rl AR pASHE EANPLADI RvbOprorit

t he out put device profile utilizing the tone curve and
t he cgiligng thettonecupte apg ghejoplon matixcP! BhetipRit 2pboytpw device profiles.

profid es. 1He mEiaRRod SOfWh&Iegl' dBreBmin Eitdhe curve afnd the color

deternmining the tone curve and the color matrix o
peftik of hethi thy inpuiidaricearefilo fand teanutput Hevieauprpfite adenprisss querying

i ' ' nagenment Modul e
& @E’P@é@%mﬁgbﬁ@?%@éﬁé?‘%g%a? ot B et hod of
cl ai M08, \I/he meithredpafonliini Sigwhdnen tpooviding theetoan dutvhend the color
%u g r0 u)f d&rfweg‘goﬁille qg&l h&e%g&/plé ! § 3 clreotg’olfl]:l,?e gogtglg SC’vfrepP icLsJI,]i’ir%cessing
Uninmmlﬂsss plromdmgl thg tdnheutveraad cher oomramini bEtlﬁOh}ﬂit device profile
i x.of the in rofil d the out
R grvirea D i B SR e BB i wsihere Ve Diial
Niilaﬂn%g @dndfeﬂerE}loﬁ hﬁﬁ’norﬁh_i’naﬁﬁl_@ ﬂ@g:fﬂhll?‘igléﬁegefﬁ Shalflér Batguage. ”
conbi_nat i thereof .in Hi eve ader Language. .
The et hog‘ﬂ%f‘leg‘f)gf’a‘?lgfn {'Lf?‘{‘]ﬁé?o%ﬁﬁ’igl si ng:

determining the inverse tone curve and the inverse color matrix of at least

one of the input device profile and the output device profile; and

providing the inverse tone curve and the inverse color matrix of the at least
one of the input device profile and the output device profile to the Graphics
Processing Unit, one or more video Digital to Analog Converters, or any

combination thereof.
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determining the inverse tone curve and the inverse

color matrix of at |east one of the input device
wo@e@iokwiand the out put device profile; and prpoT/Uub20g6/030564

the inverse tone curve and the inverse color matrix of

the at | east one of the input device profi)e and the d

out pld. deThecmethedpf plaim Hl.rerain dpRimaaing R EREry g"nEJr?P’EVF an

n Cm¥ihi G e QBviCOP6Ele @idShe Oiitp@rdevice
ﬂgeoﬁl‘g%%ea@%rnm%( gr%ggﬁe%go%rﬁg&né{@édg‘gf i(S:krsai nlwgf]% tp. .
préfide edmprises aersiing the Coles Mensasisat Medide el the Geniry Professing Unit.

| nver se C’gllf\elolllhgﬂg% gf‘ %ﬁﬁﬁf 11a,t)vh|61%ﬁg}groﬁﬁﬁlg%e #nh&sd dRel turve and the

devi C€ pr e out put devi ceﬁg ofil e compri . ses
inpeeseyblog niahrix «Cak st Mbmefgbrmnet dvwige Prefilrand e it Agyice profile
Processi,n nit,. T bRl {fekde toMBeuBleNand th
tBrtﬁ?/?%?R%cgt rgcﬁsﬁleéijsnét %Bgnrpem %%?%gﬂgn d The | nverse col o _ °
ifredrdel coloafmantix be stat toast aof of b inpusidevide prafide gdothe oatpghdpvice
the outp evigce profil aphy PGSy Ghverters,
R’Tﬁ%? e B gﬂ%s‘ %?%e\g?l%% tr{ﬁﬁtcft?g olE %‘S} éeilg&?g%galc%r ve%gnd veries
drhgy bonvieff@n Cedraf imHighiLevadShedeeLatgubggast one of the

i nput, device profile and. the evigce p =y

the dfaphPee & Jrese STORP Ui ‘E"’f‘&gﬁeg %%eﬁgdn%‘?‘g‘ﬁ%i ‘fu"g@“lte? chutable
iQéhtEicﬁél#s fhipefdahiag HeamMRsdRim8r any conbi nation

thereof in H gh Level Shader Lan . 14, r

compdfer PedaEm B HEgRt &W“ﬁ&sulgg?ﬁ’gf%fi 9‘(&%\%? g eaesltn(')’ﬁ(‘gCOIOr
IsBstAdichéronah baed pesd Bpiidegict frefileint an onputcleaicerp®file] Both the

A system for accel erated processjng of, color data .
e drion Profs,aRd. (i e B 51108 ST B & R ST Fascler matrix.

| ORrisghigvi ce profile and an output device
%?8 Fbln{e bot ﬁ%t he input, device profile an%ﬁt h]S ouli Eut 1
devi ce pr 6f Graphipsy Piogesaing oHeit.c GR%, T aWArea VISP oPigiah f9 xAnalog
the sysi&m gq)g%wmaﬁgn@eégﬂi cs Processing Unit, one
or d&o gital

nore Vi ~to Analog Converters, or a‘gﬁ
conbi nat | entonhewse feceiringrempeany &ory1EecEYINg M CBHHYNR AT one of

for ref ecl)fvthgglgltfltgﬁvfcgﬂl%ﬁ?g Y eheuy R 8eviie ROfiB, Of the

i nput devi ce e and the output device profile; af
col or mat ri colar ewivvicerviop Apropraat figieceieiag fhgicAgr flrix of one or

col or trix. of 0 L ARUW o Ble Vinae
pr of il?ogi(la %{1%6 et (%&%E) {Oﬁ?e%/n:aégg%{rtﬂc}? |d% é; uLfe]{cr,ld a ncoI or
conver si on inpomerstion @mpousny Ericprrgrtingdhaat leaskene cglog from the

color fromthe _color tri &i (E | Ryt 0B e output device
profif OItTBatf‘ﬁé)fglg? B‘Putﬂ%tv?cfﬁﬂo 163 gwout Ut devi ce P
profihsfilel6. The system of claim 15, wherein the tone
curve receiving co nent.is capabl e of RV C}ﬂlgﬁ) t is
i nver % t ol %’gtre%&g 4Bn LS’ c}’ilshef)e I{')ﬁ“eotfon? ﬁ%&? ?1%'3% 1%g_(\:/l e
E£}ﬁfyie|cﬁ 18¥88ing the inverse tone curve of one or both of the input device profile and
the output device profile, and wherein the color matrix receiving component is capable of
reéeiving the inverse color matrix of one or both of the input device profile and the output
device profile.

17.  The method of claim 15, further comprising an outputting component for
outputting mapped color data to the output device.

18.  The system of claim 15, further comprising:

a Central Processing Unit having at least one Color Management Module

associated therewith;
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the out put device profile, and wherein the col or
matri x recei ving conponent is capable of receiving the

w0 poogfoss1£ol or matri x of one or both of the i nPCI/US2006/030564

device profile and the output device profile. 17. The

met hod of claim 15, further conprising an outputtin
conponenta flefryiog cpuperenglonagsng disl Crloniferagemertidodule of the
out ppL. (g %E&@ss'gé&ﬂnizr P%e&%ﬁitn@ 'iﬂeqr)nec«l,ﬂer%nliﬁn ihlsk R&ie curve and
conprising: a Central Processing Unit having at least
one (ol wiorbatryend/nt invbe celonswtitd ef atdeashenewf the; mput device
qguer yj 0 yi..Rg the Col or Managenent
I\/bdu?gg%%&t%ﬁe @#ggﬁgﬁg@é’s@?ng Unit to determ ne the

t one cur ve pavitling compeeesteiot providing the tamedcurie agdibinverse tone
mat rix._an | hver . [ %X 0O I

the PisEnd Sl Sl Al ARG PR btk pETRE R A ofl of e
pr of irpet devité profiie ewd the rpgtpoodyyiza @nifilé tr the Goagphdtis Myodeksing Unit,

tone _.curve and/ or inverse,tone-~curve and._the ,col.or
at (¢ 95 G7 TS e, IRETR I ApIORCoT G 4 iy Giidhh thereof
of the inphd soksrhcef ¢laiaf i18,ewhadint the @lérpudnveionCceomponent is

rofile to the aphi cs, Prqocessing, Unit, the e .or
Rl o muBobi GaroPh R iy er srotf SafJe Merse color
1BARDbNAE b@puttdecice pofilehd credliQ shgktoalor afatrid. ai m 18,
wherein the col or gonversi gn. conponent is.capable, of .
mul t P yi hee Exsene ot ik o R RS Mma%@foesssmg Unit for
REBInihe atieskt bhe of ApHBiBLths inelcuRBlof ke iBHuttddfic® BB, converting

device profile to create a single color matrix. 20. )
thehet 18355 preealer feoma e et lipear tsprse 1 Bispsiufrut Heas space, and mapping
M HY Qs PR &R St RibutlibFicd bR it BY BlorlcsRttte®BS0fata.
appl ying the tone curve of the input device profile,
converting the at |east one color fromthe input

i near space to the output |inear space, and nmapping

the inverse tone curve of the output device profile

into the col or-converted col or data.

i
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