COLOR SELECTI ON SYSTEM [ 0001] This application clains
the benefit of and priority to United States
woramwiostconal Patent Application Serial No. 60/ PCBUIZN8/069664
filed July 11, 2007, the contents of which are herein
i ncorporated by reference. BACKGROUND | NFORVATI ON
[ 0002] The present description relates to a color
sel ection systemfor assisting the selection and
conbi nation of colors. [0003] Color selection tools
are used in various sectors, including for exanple the
pai nt i ndustr to assi st consuners and professional
desi gners i RO iﬂg&ﬁ'-ﬁﬁ'r%b%ﬁf% col or conbi nati ons.
[0001] Thehiahppnehioe elaiok tieaefit ohardgesrity tvalnitad Stag¢ai | abl e can
Provisiona &ht Aépl%gﬁ%l ls%ggll\%g 68]922; JIA{EF%I'T’edeg[ 19050%7 r}ﬁ’é Iten?sooqsurrers
RrTenced designers to select ap I'ng col or
which are E%ﬁ'ﬁiﬁ%’??@ﬁibyéﬁf%ﬁ”% th the aid of exi stl ng col or
sel ection tools. [0004] Accordingly, there is a need
| ection systemthat can assist consuners
BACKGR%&%W%E&@ in reaching confident and sati sfying
[0002] coTh prewhbdastriptiortiebiasdsa cEUNMMRRION[sPHOB for Bsdirtidd thent s of

selection aﬁ&’lc&ﬁbu%ﬁbﬁeﬁdo% and di spl ay net hods and devices are
herei n. Accordi ng?to one exanpl e enbodi nent

des bed
[0003] ¢ h%?'%Ir %eecwdw'wa USEAIR MR R P YD IMElERE &4 SYAStAiRoe f or
paint industrg| te a$dish gorcoinens and professisiandesigass drcehabsimggappealing
color comtﬁr%qgr%d?ﬁeceﬁ)uﬂcﬁbn@e %Bﬁ%ﬁc‘eg ﬁ'llat gr? H@Jllbﬂ@ cér{m kerﬁDdel S a

man enoti onal response to co or enotion
challenging gldimes {r bAth @gEte! Fnsumerp GF%«FKPFS}G’ISFd %‘?ﬂ%?@ 'q $pCt ar e
appealing BakrebinGiahtloys, @eér wigttthé fid af &@ting cdidrBEladtish tdoRBCE Vi Ng a

[0004] us ccor(fr@g/t thlerrecljsI %ﬁeedl}% a co%? Ie‘c?? %y%le%rthgtngﬁ a S|st | evel ;

an ar for
consumergQr@§EenYSeLs io ﬁeap@nq mﬂ@r@éanq a@tlwpfemﬁelecten clncmes(:ol or
enoti on scores associ ated therewith and the desired
SUMMAR ol or enpti on Ieve!. I_n at I_east some enbodi ments, t he
thematical equation is derived from neasuring the
[0005] pskobalingitceflcolpesrpotigemdatispay plethodd artdydepifest agt

described ﬁéJrQiJn e,@crcérdpn? tc?orfele'*grﬁﬂ)le EMb&H.mérﬁ%r&.Q br%(n%ed :£ Q&Q&}er
According to another exanple enbodinent is col or
mplementgcéqn@t@tnq @hsejeé\t)p%g)lors comprising: associating, |n dependence ona

mathematical equation that models a human emotional response to color, a color
emotion score with each of a plurality of colors that are numerically defined in a color
library; receiving a user input indicating a desired color emotion level; and selecting,
from the color library, colors for presentation to the user in dependence on the color
emotion scores associated therewith and the desired color emotion level. In at least
some embodiments, the mathematical equation is derived from measuring the
psychological responses of a plurality of test subjects to a plurality of test colors.
[0006] According to another example embodiment is a color selection device
comprising: a controller for controlling operation of the device; a user input device
coupled to the controller; a display coupled to the controller; a color library accessible to
the controller and comprising numeric data defining a plurality of different colors; the

controller being configured for: (a) generating a visual user interface on the display that



conprising: a controller for controlling operation of
the device; a user input device coupled to the
wa@oeownaderer; a di splay coupled to the control | BET/US2008/069664
color library accessible to the controller and
conprising nuneric data defining a plurality of
different colors; the controller being configured for:
(a) generating a visual user interface on the display
thati ncludes a color group display region in which a
first group of color elenents that represent sone of
the colors defined in the color |ibrary are displayed;
includes a coJgr qruPefisplay (LA WBIAD ¢ et awrof Colpf AeRNA Y a desired
represent sbleqf therbisafefiheg\vieihe fcolor Ibhey areldsplaydei ricsividg spl ayed
through thé F}Ee‘ mgvt%gl/ id 3 Qésﬂg %r%moﬁ% IE\?eg{‘oP[hegagld?lérﬁgnts hangi ng
rou a second
displayed '@ﬁft?wﬁ'obﬂfoﬁ@qj@?'ayé F@ﬁ‘b ﬁf“é (@ Hﬁt"g'f‘@ﬁ?ég'émm‘dﬂ qigrEyent
region to d%@lb@é Seddhd gﬂaa@loﬂ ddlok BIBMERS Bt repriasent aufrérentcetana@ndence on

cetned n g Sp B TRIRE PR BRI Sa P o KB BB RSP RBt of m ¢ he
emotion scgrsis @ssosiatstiwith esaonf éhezslorse wbdreid thel doler ela@th)n@mr@r is

associatedd@th@a i &l id détéﬂrﬁﬂ@@ﬂ%@ﬁ&d@ﬁbe%n%ﬂmnbé] dhusgiat i on
els a sBeC|f|c human enoti on ponse to

that modely 3 BN AT A5 BB (QER7 B8 “PEB PSS PIAG ¢ he
from measpdngahopsydictaical resjooseses a pluradity of testasubjests ofa dleslity
Oﬂeﬁcob%ybjects to a plurality of test colors. [0007]
ordlnq to anot her exanpl e enbodi ment is a conputer
[0007] n’ﬁ‘FC@Wﬁ\St el ﬁ’é?&‘pl‘e(ﬁm*i?fjtﬁﬂﬁnﬂ'ﬁ AgonedeiaeRmeHet ol or
method for&ﬁé\ﬂmtgl fedtdackCadNlor SdlgtgonsPEdMrisingtPravitiirg odiasdipay aa

visual user |#1t§rlfa% ti‘é?% Iuéﬁ@t eﬂ]t]:r% roftuhgrtsefeggd)lgggﬁr e%npen%regl Ij1 ty of

e CoO enments eac represent |ng
representing diffesqn prlore #labars nymericaly definrshie picelal libjardeedeivéd i n a

user input §é1édﬂﬁg éthetzarsatw of ﬂh@@@br\/&@h@enmrcoionéama.dg@Ie&,ﬁteh@g at | east
t.he col and ate el enents;

cateutating motH gty SR taBtan fogeTr 18 e R Rherh e SatrS o 1 r ot
value that fepreaentps frshowtay pscabrhyeica epreminn vidheieoldrivambingipnesent s

representeé b@ kﬁe%lohéaﬁﬁﬂa@%)é%ﬂi@%' p?&lent%ﬁr?t%@bu%@i‘ udr ididMacgol or
i nation regresente g col or candi date

a represe”é"lt'%%fﬁlﬂ%f‘rSté‘HH‘a PRSI HG! ‘?{C‘%pﬁ%” \Aluey g2t §8ESOM Rt er f ace
example embodhperes dhetfidtinatheohtidah@oddl hat been deivep Sy hapkying c al

the psychog%ﬁ:g Prteép%ﬂse‘é%'f ﬁglu %allli ofa'{eslJ & ﬁ]@éts ﬁ)%ﬁj r&ﬁ%@%s@ colors.

I ments, st mat hemati ca has been
deri ved fron1neasuring t he psychophysi cal responses of
BRIEF DESCRIPTIGN DF WHEDRABINGSUbj ects to a plurality of test
[0008] ¢ ollir%!;osdlmenli\;I v[\?ilzn §C%5€Jge%y%aygnga%vgnﬁlth
reference to the attached Figures, wherein:
[0009] Figure 1 is a block diagram of a color selection device to which
embodiments described herein can be applied;
[0010] Figure 2 shows an example of a first graphical user interface that can be
used with the mobile electronic device of Figure 1;
[0011] Figure 3 shows an example of an image showing a three color wheel used

in testing for developing a color harmony model;

2.



[ 0008] Enbodi nments will now be described, by way of
exanple only, with reference to the attached Fi gures,
wok@oeigsr2 [ 0009] Figure 1 is a block di agram oPCHUSIN® 069664
sel ection device to which enbodi nents descri bed herein
can be applied; [0010] Figure 2 shows an exanple of a
first graphical user interface that can be used with
the nobile electronic device of Figure 1; [0011]
Figure 3 shows an exanple of an image showing a three
col or wheel used in testing for devel oping a col or
har nony nodel ; hOOlZ Figure 4 is a table illustrating
[0012] coﬁﬁwe§éﬁ%PB§” §€H”$ﬂ“¥é§WPﬁ§“¥%'%@?@Ea%d%ﬁPBr har nony
color harmaimcknei@blor eragtioh modelsrodel s; [ 0013] Figure 5 shows an
ex o used
[0013] ﬁglﬂé slsﬁ(gws?%réxgﬁgl Oﬁg} WaBerﬁbwﬁi Q\géln Isepc%!?géat%cfep
in testing f?r@@wfp'rfguagwn@e@ﬁw% >exanpl e of an i mage show ng a

[0014] ! hrig@e 6@h&Ws s ex8pld BE5h iAgd &fMingS the célemeenisBd a
15] Figure 7 shows an exanple

onse node

'nmﬁmgmengkm%h'y ﬁn?ﬁ%W%ﬁwcﬁpadjacent and non adj acent
[0015]  coFigure 7 sh@sl8] expinglaoban iBagiustiatingstdiagend adhite used to
aqpcmﬂc&ggresent color groups in a color library; [0017]

gures 9 %ﬁ}l each show t he user |nﬁerface of
[0016]  Fj Gjgyres &EP é','ﬂft%%ﬁ vief fRieRITEeE 6299 YIS s 0018]
library; Figure 12 shows the user interface of Figure 2
[0017] d'ﬁ&méyéﬂgaﬂdWﬁéﬁmQM\ﬁHQ%EQHH &%e?fﬁﬂh@&d%&@ﬂ&% [0019]

ows anot her exanp user erface

dﬁem”t“$F9FW§®re 2 : [0020] Figure 14 illustrates a new col or
[oo18] i hglaé 12 siwwisitigusketin@ifacsf FRod J Bling Bingtiicay 15

es a dynamic link library routine. [0022]
&mgmUp{a(%B %?@%ence numeral s are used throughout the

[0019]  Fi ayreds skpwseanether expmple af the Peamiirriacaeididuesat ur es.

[0020] Figure 14 illustrates a new color library sorting function; and
[0021] Figure 15 illustrates a dynamic link library routine.
[0022] Like reference numerals are used throughout the Figures to denote similar

elements and features.

DETAILED DESCRIPTION

[0023] Example embodiments of the present invention relate to a color selection
system for assisting consumers and designers to search desired colors and develop
color schemes that can evoke specific emotions and create harmony. Figure 1 shows a
block diagram of an example of a color selection device 10 to which example
embodiments of the described invention may be applied. In at least some example
embodiments, the device 10 can be implemented by a suitably configured digital
computing device, including for example a personal computer such as a desktop
computer or lap top computer, or a mobile computing device such as a personal digital
assistant, smart phone, or other small size or hand held computing device.

[0024] In at least one example embodiment, the device 10 includes a controller

38 that can include one or more microprocessors that control the overall operation of the
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DETAI LED DESCRI PTI ON [ 0023] Exanpl e enbodi nents of the
present invention relate to a color selection system
wo 009875t i Nng consuners and desi gners to searBOT/US2008/069664

desired colors and devel op col or schenes that can

evoke specific enotions and create harnony. Figure 1

shows a bl ock di agram of an exanple of a col or

sel ection device 10 to which exanpl e enbodi nents of

the described invention nmay be applied. In at | east

sone exanpl e enbodi nents, the device 10 can be

npl enented by a suitably configured digital conputing

device. Th%lé‘?ﬂ"é?léer 3B e ifgei WH fofcesHERpirEs SUPS SGIFRIRY @8nput er such
persistent gtSrage ke $kidOiD ac P tictbryqRAMALS, ﬁ(é)p)oﬁ‘,rdmpkﬁyaﬁd 3nr a nobile
speaker 34: QE%BW ﬁ&]ﬁg&/\(decz%éf%ﬁ%m? %&EE%Q%'SC%EQ Efgh Ib%lss’I stant,

srze or hand
scroll-whe@dntﬁtutj|re‘q§or@brqﬁv§@tlon[k@02q.]chpqq B{crapaeRs: arsie O&@é\‘lﬁﬁr e
input dewc@ﬁ%dbfﬁ@fﬂewc& btﬂos@ﬁé/m§e 10 includes a controller 38

that can i or Cro SSOrs that
0025 ¢ BberSiMS il St B VEREE <Bh RAAIETR R i
by the contteliat $&dre etore8@n nhﬁpensamtsstwgerﬂdwmpfwr s@hwiestans such as

include a t@rodd@@l)ﬁléslg%emg@ro?bt%&r%’é?s@ér@ﬁt@&? In’zéxa Ef%ndom Eccegz
akKer

g rd or e
embodimefie 2 tefas ioqtn Gt AISARBLESHED (15 Fol AHBE B8 RBhs . ¢ ouch
storage 24garroegfigurirgcthe tdntrblier B8 astdevick 10\kuH@|rfprnmhb bq)lercﬂlsrp(wt i onal
and selectlgﬁ‘fﬂn&%ké 9&:05@@6 beFoR/u& la&@qurbr é?Pd%ﬁtam@'&&\éPJata% her

user 1 np ut evi CeS) and ot er evi ce sub Sy st ens.
also storeq '06?519“959@* HPRAY 2% Tatterh adl of hasrle %@C%@p@ﬁ’ﬁ'%@
the color liisraifyt6Bath € opddfting 6 @dtén® B4 ab8 spesiitl dbycet dpplicatisint 158 |n1a9 be38 are

temporaril;?rléé;({e?%tt% Q V(Slja]ﬁ‘e ﬁgrregh%tra%lﬂAl\ﬁ’EQ ﬁguz}eo(n'\(gﬂhecgnr rgl ehexanpl e

ude a I've or er
38. persistent store). In exanple enbOQ|nents a col or
[0026] Selipekdniile SPEJIWRING, @mhs%abn &@ith 16 Gtole® B b efivhdifdnt he

. i st ent 24 fi troll
color erarBE5 B BSRl ELSREL lerity R sp O PbPaf I
least somegaxb@ple ieoodimads suph$ ElldScdatdredrebaitoviueAttabtarespantr ar y

to colors v@@ed'\(ﬂ'ld%ha %@tlllﬂlnﬂ%ntcé?ltl‘%rsta(#@&r@ obs%r\%lr §ﬁbl<§$fQB%ggrb& the
sistent stora . Parts or he Col or

0027] Sk Bpgomp A corBicisiey e SEebr2 B e 80, ¢ he
includes a oglibradd digplag psreemthbithas aeeh 8 p@aiidural ahe st tappplacat i ons

colors withﬁ%tr %(%\Aetggébrré’% htla)étug%g% 'JL, d%né’eq %HHn%d store
execute e controller 38.
lighting condltlons For example, such a calibrated dlsplay 22 could be provided on a

color selection device 10 located at a retail outlet such as a paint store. In some
embodiments color selection device 10 may be device owned and operated by an
interior designer or a typical consumer, without a specially calibrated screen.

[0028] Having provided an overview of example environments in which the color
selection system can be implemented, the operation of the color selection system in the
context of a color selection application 60 and color library 62 stored on a color selection
device 10 as shown in Figure 1 will now be discussed in greater detail. In this regard,
Figure 2 shows an example of a color selection visual graphical user interface 200

which may be displayed on a display 22 of the device 10. The visual interface 200
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[0026] In exanpl e enbodi nents, Cl ELAB color data is
stored in or derived fromcolor library 62 for use in
w@3syelagshy si cal perception nodel s as descri bedP@EUSW08/069664
In at | east sonme exanpl e enbodi nents such CElI LAB data
represents val ues that correspond to colors viewed
under a D65 illum nant at the standard observer angle
of 10 degrees. [0027] In at |east sone exanple
enbodi nents, the display 22 of the device 10 includes
a calibrated di splay screen that has been
reconfigured and tested to display colors within
includes f“rértar”fj éFCOt“g CRPTHIRPEY "ediPne Epf st ﬁlé"t ol iy as vi ewed
region 202uiispRYs @bc&d&blenedr drogphdf useg selociahld tadors as &rodirragoacgure,
elements Z%Hlmlcﬁe [?'E?e%?g ur%ucépcjo Ir?gnec&grggle%%bgélﬁgﬁtdtﬁg on a
Ion devi ce aretail outle
color e'emgﬂi%?ﬂ 1a’=§e arep;%ntqﬂasw@ieét.romqﬁvwfémh@m@héfeﬁ or

colors elerSépksfté ia@z{hgé@Vérﬁc%llyl@ JBRY dé}n (RYdaEEs FIMBE taitoMPer a: ﬁd t
n I n
as color degih iledslt, Eplofia fiisf Aty iobhed Ry EBLRERUNEY yed i dog

angle, altheyghother sdhemeéansitanmplivelydrwseddnreanas thecolghielemettae col or

211, and tt%eél%n'tsq{ée§)ﬁ§ttb%@39@9edqﬁah HMﬁHﬂﬁﬂﬁeﬂ)r ekdMpIOREESLH on of
ol or sel ec ntext of .a col or

elements 2§él”bt8? P gé%ﬂﬁldfs@'é‘t’ fe@’n‘?}l‘éﬁg 8?+’6d %6[’6‘”% Br28P)9%82" &t or ed

color wheebor uaing @broe otber etk presentktion oethd® as shown in Figure 1

[0029] W' hle 0}%‘54 R‘é‘rféib%gé’mﬁ&’es' epnagfg %Ihd 9&%&5.‘1 matkBr 3331 S

ure 2 shows an a color selection
that is mOV\?F §U| QFP'@f ATRSAPNSgdRYser Rpes f%@hz% RS ¢ icPsP be
and/or keybbBipbatpestiitie asct sadtiayof2dlopélerhéias pevdnaalididthe The Vi sual

to select aﬁcﬂ‘]'s% Iﬁea\% B%QQAtgr%ggﬂﬁé\ﬁ%daf ?ﬁ{e Oﬁecond col or di Spl ay

1I'ons color di spl ay region
[0030] 20'2 of¢ sxAmpleserapagiment. djffatest qo@r BIOURFr @8N Selftively Be

displayed i éle@Glonflobp &dersg.arssz@rhnaﬁrft&séc@fzoo:.a&wes@I ‘@@t s 2I 11
» | C resent Al ne exanp e

group” toolffl S0k BRIl SR ISP G R BL S8 wisp Bl B e o

illustrated gmbaglingent, themor greps fookbappermit ansad écdeldchna edidrghoup e

display reg‘?d?l|2@§§1 (felpgﬁa?eﬂéegorﬂf)%n @hﬁ%@ﬁgsﬁbﬁgé t'nthIlw! %I(}Pé/e\fb% or depth
reases fromto om - as_col or

(color emtigy SIS (Ut TS’ BREIRBLS! RGO QREnESSHoR) and

emotion, tHeabioz gmt@iobbabg0Tneudar glpeémaigtdup sgbctiot bgtfondcthenes can

form of an aé{&fﬁﬁgﬁggll-nxgl ﬁat%ezo%fﬁfihms BEFC@& ?e Lt] ?s%&lt Ig\} @"rent s 2

ements need not In an array
each of W*\‘CGHWOQ'“%W“@(%%P@ CPlRkoreuH al?rW"é‘P%‘ﬁ‘@ t“§d » giflat‘Frn t he

detail beIO\SiQMﬂf regie@ub colbstrayhyr mglcaar 6D teRvhiR0dlidcRiead | vel y be
in.a co ne .ot her col or

secondary'grou qlfm option i thoc?rm o?user gerlecya%'lengll 88Iours or
re en

“‘Harmony” choices 210 which respectlvely allow the user to either view all color
elements 211 for the selected “Exciting-Calming” color group or to only view a subset of
the color elements 211 that fall within a predetermined level of harmony, as will be
explained in greater detail below.

[0031] The second display region 204 in visual interface 200 functions as a
working area for color evaluation of user selected color candidates. In one example

embodiment, a user can select desired colors from the color elements 211 displayed in
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[0029] The visual interface 200 includes a navigation
and sel ection marker 230 that is noved on display 22
WO oweegonse to user i nputs through user i nputPOBPVSINES069664
28 and/ or keyboard 62 to facilitate user selection of
color elenents 2 11 and all ow the user to select and
use the various features of the visual interface 200.
[0030] In one exanpl e enbodi nent, different col or
groups can sel ectively be displayed in the color group
display region 202 and interface 200 i ncludes a "col or
oup" tool bar 205 that all ows user to select which
the first dIS@BlV Eﬁ.gloggga ﬁS'F%th&"?Bﬂeé%?é)d foriexample by [9PyRls fligkipgion the
desired colendledénment, or draggiodrardragppdy thetdeeitedlalor gemnentl Onee alser to

user select%% chF elangrﬁ)IZW f((gﬁ %%Qolo%o&jd (ﬁ%la%yre &%&”ar? b&i

endence on onse {
correspondiraq @los canisiRie elemast &40 repretantng' the aﬂ%Pte(q qolor ig dllS@k?éerd of
in the secdﬁ@H@ﬁla)hl%QBﬁ’QM firpthe tllbﬁra@‘éd'e&érﬁple Wrta@ugeesa@&éd doforcol or

0 up t ool r 205, 1.ncl udes a
candicate SFREAT oo 208 R 28 S AR S0 IRE s {SRR fnTETon, o
204, which' @vals{oum@ld@alrﬂmhgfbmsa@am abR0Be aeieatér dnips eleoantsdi scret e
including cHI%ﬁrﬁan%@JZ@@Bﬁ)béo%r|I[9¥c%'e§23@f@ﬁ&a9ﬁ3levm' ch is associated

di fferent col or as will b xpl ai ned in
[0032] t’hﬁ'@?”ﬁf&@ﬁ? F"S‘E)E‘F'B%S %Aﬁ%%éjgpéa%%‘%}?” 196 "@Pﬁ% clygst frony,
number of Ulffereotcﬂaosca@smmusblamhg inform&0b td the bised esouathseclondar y
harmony ogl'ro‘? HQe&{H &idr 'cmldggtélé?l%n'tslbﬂ%téﬁd Em&mngfevolkvﬁﬁy lﬁgl ectabl e

ours" or "Harnon Ol ces
selected colarcppgidats elpments: Ipprigyer. lﬁ'éee'llusfr%te%wrﬁg'lsm\'ﬁ ©gjon ppe coI or
includes a ebleirahcy2cdld 2fnand the f(ﬂﬁhlﬁg:tcﬁﬁ efrloidH dchiBg-&atingd ng”

— | I t ol or
uninviting %ﬂe&cm QQ%BTQM(%"QMR‘P %’ql% t?ﬁgégk%%?éz @dﬁ %%%d | evel
happy-depgsfssinga?4fp AR fuarserigus P26 &n thg Hi!lséﬁah"édefsﬁn gt ielgtiege 298t ai |
only the fir&@lcRWn b3 e chbloeetaARELISH iS @lls;ﬁé(yeﬂ EKHweR aa&morianorv: sual

C.0l or

: i nterf 00 f
aiterent g B e >oaB s ey BN AP RSO R. one
different eralxglimdnés. brdooediembndimests Ukesola Aarmee) ewle dasierauditesiol or s

and in sonfereg'\'ﬁb@l m%ntgme%loﬁgrﬁ&%ﬂtséalgs nlély tge'o?rﬁtlté'ﬂyed inthe first
I on usi ng the mark éﬁfor exanple

e
[0033] byAg\%'ﬂ\éF ép‘%?‘i'%?ﬂ TRy bR aP‘hVé d&é%'PF‘?é‘dthE dlstﬁ" inigrgreA0 2 11,
relies on caor rarmaggiang caorcnatiapiziorsy td displajesior grduesadr providk enent ) .
feedback omgﬁct@d HR&E. I§gJ< ‘f‘rfpﬁesen%oﬁf?rleg{s t‘g%% ng?ngjang 5(95? the
2 an en

regl on

emotion SC@fﬁSNé%g‘@ﬁ%dﬂrgth%lﬂF '”I?Hﬁ%ﬁ WLreee ‘éﬁt%%ﬁﬁ "‘Z’EBe’Pd@B?eesent i ng
on quant.tatuh@msmbm@ttcadn@rélswemyea fidinsgzl epe@tric ﬂattalaetame@md di spl ay
q3204 %n t he |Llus r at.ed eanp [ee user

st olofs. [R’order

aée eir psychop yS|ca reactions t6°c

facilitate a further understandlng of the color selection system presented herein, an

actual test su

explanation of the color library 62 and the quantitative models used to determine the
color harmony and color emotion scores will now be provided.

[0034] Color Harmony and Color Emotion Models

[0035] In order to provide some background for the color harmony and color

emotion models, reference is made to following four documents which describe



candi date el enents 228(1), 228(2) and 228(3) are shown
in the second display region 204, which may al so
wo p@boas7i urt her i nfornmation about the sel ect eBCT/OBING/069664
el ements, including color names 232 and col or | D codes
234 for exanple. [0032] The interface 200 al so
includes a third display region 206 which includes a
nunber of different bar scales for displaying
information to the user about the col or harnony of the
sel ected col or candidate el ements 228 and enotions
evoked by the selected col or candi date el enents. In
examples gf£plpy hanpapy and ggloy ¢matigp Mggeigandfiowsugh ©pfes 2 egi on 206
derived. Therfellouttgsefarea@dsare iheorpmatyd seaih ey 2istencand t he fol | owi ng
co n % I NVidpt
foose] @?brﬁg“ﬁggﬂwm%‘ﬁé&%m% b AR etk o0,
emotion a'@l C@@HLRIP'”PWC@EQV I RelpyPmelpsdyrSingly CQE’AFS 8 f un- seri ous

Research gr%l@pplldétlémeolhhla @s tHuabeds, FS@&'ZGQLZM Jhrﬂiﬁﬂ)ﬁ ace 20|0 only
t i r,st t or, e n scales is

ooary PG bLISt 88 & TRoSRED. R S\Gagel oraemton seal oo

emotion arglrpdfoorr prefeteote, é’mbth colpuseAdtieons @awobveloummbdetnbnsn

Color Ressfa%%é%pﬁc@tﬂin%@r@@zg fNuPHbfarf £hsJYs 2@@@9@' 'AU&[H 8004/ N sone

|nE‘ntS he col or SC eomtted
00381 o) D o, Wb P THERT S A A BB s A BIe0l b ray
emotion ariglecoton gréfe@dncd, @83 B} cosurwidfdrerize nadpllirec,i Gulee Refaapam t he

and Appllc%ﬂv\%l 54, iNanb ?@% 364 SE&loddabesopace 200 relies on

or har nmony or enotion scores to display
[0039] co%P“df dﬁ'Bé\"(ﬁ' (J\rCB\?PH“é‘”f‘%d‘MékaUWO'%'P@Ct ed col ors.

combinatioh§r’, €XlarnRdseareirbatAgpidition, Volage3a| umbea s rpapys eckoaol or
J em)tl on scores used to render the visual interface 200
une 2006. ;

are determ ned in dependence on quantitative

[0040]  npf fisthet Eletencebaldh Hiceraprpipe Heeindreiergetedsid®™- ¢ dat a

Moroney, Mma&EMIGd?fHuQﬂRaEJd@Jtdﬁ ﬁgﬁTﬁubdhezﬁ@cMMWn their
C Q I ONns ol or € 0

popearan P TS BSE Yelie  Tit Cridfuhg o 2o

ISBN:0-892@824dt0. on syst em pr esent ed herein, an explanation of

[0041] thl‘ﬁ oﬁ@'e?armdlé Qﬁt%h(neﬁ?tr%ﬂﬁoo‘eﬂ%s@diuﬁmééo%?bé4@ctu3rpde| s used
determ ne the col or harnon col or enpotion

to
system acoripcHle exgRle %Wdﬁ%e”&%me&é%?e”'[y@tﬁéﬂﬂ” U Maar mony and
psychophy€iol @Ercamohs; ofrtobdzcat sd[an()c@%]nalms andl@eretdevgisped iueieg some

data obtal&@%ﬁr@é{l Jc@'wﬁohﬁeré: 8 oS té?ﬂ/!} mﬂwp‘e%ggrs%%b or enotion

er ence 1Is ma oW n our docunents
combinatiafyh, Pl ty gﬁ%erqolf’é%%‘ﬁrfﬁq”@ge%’fo al?é?sértheh%fq‘ﬁ)t?wnaﬁﬁw col or
categorica§iidfe mehts DBIAEbiHoRNEbIGT@WoGHCItale® 8] Slcd h&mony scales.

By way of example, in order to develop a model for color harmony for 3-color
combinations, a psychophysical perception experiment was conducted to have test
subjects assess 6545 three-color wheels that included all possible three color
combinations generated from 35 different color samples (see Table 1 of Figure 4) that
were each selected from the CIELAB color space (with illuminant D65 and standard
observer (10 degrees). The 35 different color samples were selected to cover a large
color gamut of the CIELAB color space. Figure 3 illustrates a screen layout for the

experiment in which each observer was presented with color wheels displayed
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derived. The follow ng references are incorporated
herein by reference: [0036] (1) Qu, L., Luo, M R,

wovedoaskz A., and Wight, A, "A study of colBOT/US2008/069664

enotion and col our preference, Part | : col our
enotions for single colours”, Color Research and
Application, Volune 29, nunber 3 , pages 232-240, June
2004. [0037] (2) Qu, L., Luo, M R, Wodcock, A, and
Wight, A, "A study of colour enotion and col our
preference Part [1: colour enotions for two-col our
nbi nati ons”, Col or Research and Application, Vol une
'”d'V'd”a"VZ@ a flirier CBT maphediya 2@53@9800”)6\5@%?“2@9“@55?56%8] (3)
the degree@f harnony foti@gch bloRvheeMisodaokatefory sedielragingfiom A., "A
nce, Part
eXtremely%%Wlog% &ﬁgxg%?'g@réé@&&% ?r[e?LQHJ G%%?(E f esearch and
harmomouwpnsc HrMpa 2 Plegpinge’ cRosistag|hale” 351d dlspar@"@gloggmeggg

“lack of haanbWSrgé)rQ&\ds Le{\/\QQ@ﬂ]egérﬁ)al ..@dgenl}ent [TekRrsoMwrs., "A col our

e Y Pl DA P R TR BB S0 § g

transform the exr20dentdidat PBOB. intEE@403Ie Aht testlties scalshaluenare t hat i n

called colobﬂ%grﬁ&ﬁfr sﬁ&rlﬁg ntb‘%fa@r’ﬁ\h@bfegrr@g & 'hgr?rﬁ)ﬁy fo$ eacﬁﬁ:)alom wlMaf 0 n ey ,
alrc

the higher fhesexR/jH° eare&r‘%warfﬁrrelgurmer appefl"%k‘?/t%ﬁ ‘E?S‘?*éﬁrtsh Col or
Based on theregillsgpf Eonhftestingnthe colbloheentyermdligl diDged below was
developed! SBN: 0- 89208-241-0. [0041] In one exanple enbodi nent,

the nodels used in the color selection system
[0042]  5c@iBYi t?r“é‘”g Wa%&%fﬁfi‘Peé’ R ABGEPPIRNE'S s eaghd ”}?rsé!é%‘ht
color emotloﬁslmtels Qm2-pRgid@d cubuearboRs Fa ey s iferaleveai rrgejator ons of

or, r [ vV ed usin

emotion m els a%gﬁﬂ&h&gkéj’ eg%ﬂ{ﬁgétp\%éu%ﬂgd @ﬂqmﬁ%§§5|%§ goloqp 9

present ed
patches (uvrm the splpgisaowwbin dabte befd 'geltﬁﬁ)raneﬁ@ res-aofor wbeql%aSt hr ee

stimuli. Fig@fek 8laHd ere&pé@iqw&toedexbﬁa.pr%ar%ssﬁnguer&lw phter sndwy/thrki ng

at egor.l.ca udgenent s .uUusj n | - ar or .enotion
colorwhoe Qe AR5 sl B e Ny e Sy Lago e ea SRl ¢, i n
Each obsepredassessed thevdeyep obcoimm dmbtidnder each onloripatchrendyedcbr  3- col or

color whee%’sﬁ%l J‘ﬂiéa@é@% J s%al@?d( %Q@%M%'s%@én defek grﬁ&bh%@almr i ment
onducte have t est su%‘Jsects assess 654

being adv'%eﬁrOé@eé%'Pmng \ﬂﬁ@?—f\‘?@’ "B47RNIT PRSPEIYEG WY $ach GEEF Braéest hr ee
[0043] cO{1DExciting-calming:

exciting: causing great enthusiasm and eagerness

calming: making (someone) tranquil and quiet
[0044] (2) Inviting-uninviting:

inviting: offering the promise of an attractive or enjoyable experience

uninviting: unappealing; unattractive
[0045] (3) Warm-cool:
warm: of or at a fairly or comfortably high temperature
cool: of or at a fairly low temperature
[0046] (4) Light-dark:
light: having a considerable or sufficient amount of natural light

dark: with little or no light



conbi nations generated from 35 different col or sanpl es
(see Table 1 of Figure 4) that were each selected from
WO b@9QhdszAB col or space (with illum nant D65 apdr/US2008/069664
standard observer (10 degrees). The 35 different col or
sanpl es were selected to cover a |large col or ganut of
the CIELAB col or space. Figure 3 illustrates a screen
| ayout faor the experiment in which each observer was
[Ooﬁ%sent é’ﬁ%—qwor wheel s di spl ayedi ndi vidual |y on a
cal i br agRgnGre BRI difmhrks 2o/dikgned room Each
observer assessed the degree of harmony for each col or
wheel uSirfygcevered @bmeg@dymatw Bnelearysukptancem
[004 trempdyyy TR .to "extrenel y di sharnoni ous”
ter bel At har noni ous neans "forming a
pI easi ndWaDPYCfeﬁkhigswremowMg)pleasmﬁ@rdbsﬂeatmmﬂi ous neans

| ack o Y, r or| cal. .
sudgeneSrP BRI Gredftngioe e o SR Geigston
[o0&B]al | ngt?) Flohseridusey & Sons, New York, 1958] was used
to tran ormthe ex%ﬁrj ment aI datq onto an interval

scal e. b A [NG; PRGTEU|% oL SMIAYP & cal | ed col our

har mony sensuse actirigsh spatiking sineerdhean®m b et thal in a joking
each col our _wheel; the higher the score, the nore

har moni 8UB3lfheartedmaANNelheel appeared to the observers.
[oofBysed oBat&eon Assddstedts Sracikdel %%tthé‘ﬁbﬁ gﬁrtfflaﬁfs ﬂféerW ing

nodel di scussed bel ow was devel oped I mlar
humaspsyichoRRISIGeE PerSEREQD medalé\h@mpe%dev@ow anchate used in

exambq*e éﬁﬂb@&mfe‘hlté’éf tﬁ%?és‘é‘ﬂ?m%‘é iotoits %léFéf-’rﬁBﬁ& scores:

bove. For exanple devel opi'ng col or “eno

[Ooﬁﬂdel s, (Jé_ﬁmgtlﬂﬂxmhmal experinment was carried out :
3
10082 19, Bo4 3bfe &b DingliAbss] Wgt 1 Aibrhlfing 4 cBREYR numan

psyshophybkical pérgeption s{ﬁ:osmm ther‘Expitiog4 Calming Isoaledxanpl es of
a single color patch and a three col or, wheel presented

to a test subject|on a cal m)nltor in a
darﬂe@ﬁ@é#-ddrw@%@%b@éw%aiassgaﬁ% he degree of
color enotion for leach col each col pguation (1)
im i}Q cat e%? % scal e for each of the seven
congers ¢ spieseite Mgk RUE R Fevidingtes REthe color

conEHbPé@WA@g(nGWﬁtlh EHeadry, mﬂﬁié@z%raﬁéf&:% gt e aptP u?ﬁférbl@fLAB
t he scal es: EOO43 (1) Exciting-cal m n(fzj ' exci t
ollo

moqel feRrRseT tea ihrem dimansienm o Aok geasr as Tollows: L~ - the lightness

coordinate indicating the lightness level of the color; a* - the red/green coordinate, with
+a* indicating red, and -a* indicating green; and b* - the yellow blue/coordinate, with +b*
indicating yellow , and —b* indicating blue. The CIELAB model is further described in the
CIE (commission internationale de I'éclairage) publication “Colormetry”, 3™ Edition,
Publication CIE 15:2004, ISBN 3 901 906 339.

[0053] (2) Inviting-uninviting:

[0054] For a single color, the model used for determining a color emotion human

psychophysical perception score on the “Inviting- uninviting” scale is:

1
a*=3Y *_19) |2
Inviting=—-1.6+0 OO{(L* 13) ( o 193) +[b0 Z;QJ I+0.015L*

-9-
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cal m ng: maki ng (sonmeone) tranguil and guiet [0044]
(2) Inviting-uninviting: inviting: offering the
w@e@wiosw7nf an attractive or enjoyabl e experi ePCEUS2008/069664

uni nviting: unappealing; unattractive [0045] (3)
Warmcool : warm of or at a fairly or confortably
hi gh tenperature cool: of or at a fairly | ow
tenperature [0046] (4) Light-dark : light: having a
consi derabl e or sufficient anmobunt of natural I|ight
dark: with little or no Iight[0047] (5) Cean-dirtv:
clean: free fromdirt, marks, or stains dirty: covered
or marked with an uncl ean substance [0048] (6)

where L*, #appy* depsats tHenigfee BELAR cobreiabtes1fpr the cslbostnsigerpd.easur e
or )| nt depressing: causing or resulting in a

[0055] fe3 Rkl Jiﬂ;] serabl e dejection [0049] (7) Fun-serious:

[0056]  f yfrer abigisicRgT thermedet ea g getetminiahp egjesimetiaehumags :

psychophy@ieélipB@esstion S€R&kh the “Wht-€o8H Yeatel i n earnest, rather
than in a joking or halfhearted manner [0050] Based on
assessnents provided by the test participants, the

wartnalolopw. regc hytres(zps yehqphysi kal)” per cept i on nodel s have

been devel oped and are used i n exanpl e enbodi nents of
the present invention to deternFR&IED{%Hr enmotion

where C*aS f0aesE* rgfie@&eb] CIELAB Eroint i hug-aoglé andightnp&(62he Edsr a

considerecs! NGl e color, the nodel used for deternmining a color
enoti on human psychophysi cal perception score on the

[0057]  » pEdgbightark’ Cal ni ng" scale is: where L*, a* and b*

[0058] I epdreSsele e thhh&rR! ddelohBetcahifd M adi&reniodsn fild@ancol or

psychophysical perception score on the “Light-Dark” scale is:
Dark =-2.1+ 0.05(100 - L*) Equation (4)
where L* represents the CEILAB lightness value for the color considered.

[0059] (5) Clean-dirty:

[0060] For a single color, the model used for determining a color emotion human

psychophysical perception score on the “clean-dirty” scale is:

1
*_3 ) *_ 2—|§
Clean=-1.8+ 0.043{@ *28Y +(a 3) +(b 27) J
b t27 Equation (5)

where L*, a* and b* represent the three CIELAB coordinates for the color

considered.
[0061] (6) Happy-depressing:
[0062] For a single color, the model used for determining a color emotion human

psychophysical perception score on the “happy-depressing” scale is:

1
YV (pr-12V P
Happy =—1.3+0.025 (L *—14 2+(“ j +( j
PPy {( ) 0.73 0.85

Equation (6)
where L*, a* and b* represent the three CIELAB coordinates for the color

considered.

[0063] (7) Fun-serious:

-10 -



consi dered. As known in the art, The three paraneters

L*, a* and b* in the Cl ELAB nodel represent the three
walzomnetcons of a col or space as follows: L* - POEUS2008/069664

| i ght ness coordinate indicating the lightness |evel of

the color; a* - the red/green coordinate, with +a*

indicating red, and -a* indicating green; and b* - the

el | ow bI ue/ coor di nate, with +b* indicating yellow,
[00 %ﬂd b* FPhaskgla sriohtheemodelaises foraistermining ascoleranation human

psyeﬁémybfésﬂpéreeﬁtra% debfe 66 mémF%ﬁ'wlth’t seagidonal e de

ecl’al rage) 1 cation ornetry rd Edition,

Publ icati CI E 15:20 SBN 01 906 339. [0053]

Fud=2)1. grpw()tz%g*um)m OE r[: T For a single color,
t he nodel |used for Bioig col or enotion hurran

psychophysi cal perception score on the "lnviting-
uninviting" scale is:where W a* and b* E@pﬁ@SEﬁ® t he

t hr % e g%%r}%@éﬁsta%%fsé E:‘FELR&; gﬁ%’g’f@ X gﬂ%‘? s qqler

Conmdead used for determ ning a color enotion hurmn

chop |
[0088Y CMOP YR &3
[0068]r onm, Fbumode@wccmnobmotgimtmsﬁ fbotwd hraj theé® tolor combinations

dered. [005 : !

on §f REIHE SeiP POIOr oA e oS Bore Hodus (LA oL Egnguninviting’

scal)ndri mu.mwowwb _@ﬁmr@e@ah tha g@ﬁé%ﬁ%@@% @cd?éb hieralculated
| = - -

'”d'ébaglg’ ldfrh”q é?énftde'% f@bﬁé%*éﬂi@em@rmt Agombgmtlﬁ@samd then

aveYajedaoldetertiie é?@bl@l‘ emdhish 8esredor th@@aRbi r(a%n In particular, for a two

Clean-dirtv: [0060] For a single color,
colgrgonpiiationithg ﬁ@loaer@étm S@f@tfq)rdhe hmrﬁ@lobsthlopmwabe

d & weore on the "clean-dirty" scale is: where
et%/}\/%a(gcpéé gﬂg grepresent the three Cl ELAB coordi nates

for the color corksFdel+d?)/2 0061] (6) HappaudiprE3sing:

where E stands for a color emotion score for the two-color combination; and E1

and E2 represent color emotion scores of the two constituent colors in that combination.
[0067] Similarly, for a three color combination the color emotion score for the two
color combination can be determined as follows:
E = (E1+E2+E3)/3 _ Equation (9)

where E stands for a color emotion score for the two-color combination; and E1
to E3 represent color emotion scores of the constituent colors in that combination.
[0068] Thus, the color emotion score in the exciting scale for a combination of two
or three colors can be determined by averaging the “exciting-calming” color emotion
scores determined individually for each of the constituent colors in that combination. The
color emotion scores for color combinations on each of the other color emotion scales
(excluding the "inviting-uninviting” scale) can similarly be determined. It is projected that
in at least some embodiments, color emotion scores for combinations of greater than
three colors can be assigned by using similar averaging methods such that the color
emotion score for a color combination can be determined by averaging all the emotion
scores of all the colors in the combination.

-11 -

RECTIFIED SHEET (RULE 91)



[0062] For a single color, the nodel used for

determ ning a col or enoti on human psychophysica
w@eoogeate7on score on the "happy-depressi ng”" SCBEBUSRNS/ 069664

where W a* and b* represent the three Cl ELAB

coordi nates for the col or considered. [0063] (7)

Fun-serious:[0064] For a single color, the nodel used

for determi ning a color enotion human psychophysi ca

perception score on the "Fun-Serious" scale is: where

L*, a* and b* represent the three Cl ELAB coordi nates

forlthe color coPS|dered [0065] Cblor_EnDtlon Scor es

uninviting” @ea i on scores for two and three col or conbi nati ons on
Si o) [ d above
[0070] an%ﬁ%pt ngorﬁﬁ&%ﬂmpﬁe\/élntﬂ{oﬁﬁ{éﬁ% sﬁé‘i %@érs&nd;'&tt
individual C@Ml '@w'tmptuymwr@pe?ad%m'% e@ﬁ‘iﬂ”@@és £a heriged to teéfﬁ'l“%r
an approxifamt inﬂf'hgstﬁ'ﬂfvﬁiﬁg &ehle SHr Sl Bk @&nlblﬁlzﬂioﬁlt_é’dﬂ adslips Hasé ng t he
ol.ors i

indicated 50 ol Delyan Fafcled %%“553%3%6' erRrdd Bt sy or
for color capmhitations ustno reerfging is het ag@ndyiratafor the . Invlmgpmrmntlowl ar, for

scale as it % f&r\‘lﬁé SR4rQlx coRPBhaRh kQfled h@co?d?rllg‘ﬁf inefiRbst@Bmecor e for
two col or conbi pnati on det erm ned as

example e?‘B‘Pq"B%S g MeranEDQgeh S/"éedﬁféfb‘gﬁt‘?rﬁ‘ﬁ‘"tgéf'%ﬂﬁ?t@” E°¥¢ands for
for color caanbir@tions canie ‘irviting-oandting b and zhelslimtlbmpfnede lovwmdENnat i on;
adjacentaﬁdqﬁonl-:adj]acé}{NOlg‘g Aridly ﬁ%@%ar&@%‘?éno@ 4 F.g%@?s of the

two constituent colors in I nat | [ 0067]
which illustegtes 3 thraeyrolof eambinatioft iaduding efior do fBIPHRA® F°°he: col or
Color B is &iriehtad bsts @okr Aahd Chier ¢.We Ga@r Grand @alor Aatd @parab be

e n ows: E = (E1 +E2+E3)/3 Equation (9)
ﬂomeadqﬂﬁé?gg% §4gﬁ§§a?8# a color enotion score for the
[0071]  t whhed BIVERg-wming zaomBined agler npodel qopsigtg of twp paiée e col or

(Inviting,) @35d \ith eﬁjjé@ér&%olgrfgsah@ eleeqrésg ﬂ;]\ﬁtmgﬁ)ﬁoﬁéﬁﬁdéért&_cblﬁrsi dat
us, e color enotion score In
shown n S5 D] 1R OBFEPEY 5 coni nat

a conbination of two or three
[0072] cofwrdjacahcdairgdet er m ned by averaging the
"exciting-cal mng" color enotion

Inviting, =-0.15+0.14 1.+ 0.89 [

Lsum

+0.74 I, +0.51 1, Equation (10)

where

1. =0.6tanh(1.8— 0.05AC,)

1
AC, = [am*, ) +(@AC*,, 0.84)

I

Lsum

=—1.24+0.012 L,,,, . o0 L =L*+L*
I, =0.15+0.16tanh(-2 + 0.19AL) i which AL=IL*-L%,

Iy =Ig + I,
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scores determned individually for each of the
constituent colors in that conbination. The col or
weeavioas7scores for col or conbi nati ons on eachrof/Us1v68/069664
ot her col or enotion scales (excluding the
"inviting-uninviting" scale) can simlarly be
determned. It is projected that in at |east sone
enbodi nents, col or enotion scores for conbi nations of
greater than three colors can be assigned by using
simlar averagi ng nethods such that the col or enotion
score for a color conbination can be determ ned by
Iy=E@veraging all the enotion scores of all the colors in
t he conbi nation.[0069] Col or Enption Scores for Col or
E. =0.Comanh@l - 08s* Lisi ng the "invitinguninviting" scale
1__0&pgzg$mgj;gpyghngﬁeﬁogg)ﬁxanple enbodi ments strai ght
averagi ng of the indfvidual color

Obzéfﬁlsléé?/?@ Ii{s(?ermbﬂgo exc@ppro"j em)tl on scores can

“inviting-uninvitin al e, score for t he combi nati on,
o731 ¢ livers Lo S Snd e it RERR 'pﬁta?ss HEORS PR AP G
in CIELAB Isedteme aespatittely €dthrsebaripts 1and 2 agthusked mebesahogel t est

variables t& @echl&et &orfeQ E\séeilagﬁ mﬁﬁfﬁg'flﬁggﬁooé&oﬁé%o[&% r‘@é’;fe%@@ynrgthb s not
as accurate for the "inviting-uninviting" scCale as it

two color combingfjon}- he ot her six col or enotion scores.

[0074] AcE®mhdnatcynt colburat | east sone exanpl e embodi nents, a
differ del g 4psed for_determ ning color enption
scores o?ggo l'or contSi nat i dF8aER ({ he

[0075] "iTnd rhd)cfégfoUdthéTWrﬁdgﬂ@e “invaingu@intingt ¢one emotion ssorgdste

colourcoml%%telw%gr?:or%?def‘al tg]otth gﬁacerqon %gﬁa%ia% tcglgrl I‘S and in this

vﬁm ch illustrates

a thees 5191 ol ncludlng Color A Color B
andbCo or [ﬁé@ ‘G g(r?rt; @I:;Vg g ;lacﬁqmatidncmz:)oth Col or A and

Color C. As Color C and Color A are separated from
each other, they are non-adjacent. [0071] The
[0076] "igﬁﬁﬁﬂﬁﬂﬁﬂ%ﬂﬁﬂiéing" conbi ned col or nodel consists of
[0077] t Wit RSspé&ct todRr 6drﬁh\th)t io'mgA)on tealsbargmahts gr_oaidécalﬁyetﬁé |
I nv) ti n t colors,
test subjec?s lhg dcllo@ ?moE& % ons (E%\_/Sgog%d;%dprelus%?% %x%@élgct i vel y.
embodlme[ﬂ@@fm? p'Feé¢nt mFra@@mde@srlnma cglor helnaery[sQOeslor odiesr e W

comb.nat.oﬁ% a&@md wfhﬂlféa&ts%ﬁh@ e&é}ﬁp@/tahb&mﬁs 4 a.%&mgﬁ&k.s &Ea@ma and
stem i vel
thus the

setween adigeof gt AR AERE LGS DRl T L

color harmony includes two parts, namely CHa for assigning a color harmony score for a
pair of adjacent colors in a color combination (see Equation 13 below), and CHy for
assighing a color harmony score for a pair on non-adjacent colors in a color combination
(see Equation 14 below). Once color harmony scores for all color pairs within a color
combination are determined, the scores are averaged as indicated below to determine a
color harmony score for the entire combination (see Equation 15 below).

[0078] In example embodiments, color harmony (CHa) for two adjacent colors is
determined using the following equation:

CHy =H.+H,+H, Equation (13)
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vari abl es to denote scores associated with the first
and second col ors respectively in the two col or
wa@ eovbionstt on) . [ 0074] For nonadj acent col our s: PCT/US2008/069664
InvitingN =-0.16 + 0.41 Ic Equation ( 1 1) [0075] The
nodel for determning the "inviting-uninviting" color
enotion score for col our conbinations considering both
adj acent and nonadj acent colors is: [0076] Col or
Har nrony Model s: [0077] Wth respect to col or harnony,
based on the assessnents provided by the test
subj ects, the foll ow ng nodel s have been devel oped and
nvHfle used in exanpl e enmbodi ments of the present
invention to determ ne color harnony scores for color
CC%ﬁ%T%%WPHHé ORGafh, in at least sone exanple
rTosH pRt-sA@* dilfsberent i ation is made between adj acent
col ors and non adjacent colors in color conbinations,
aﬂd thus the col or harnony includes two parts, nanely
CHﬂmfoﬁLaSS|gn|ng a color harnony score for a pair of
@g;a@eﬂOSQM%GH§%WAﬁ)m®mmhLgpﬂbTmanlon (see Equation

305k 00093, S 5, 850 Spi g, oL oy score

combi nation (see Equation 14 below) . Once col or
Hﬁé%%ﬁﬁ@?scores for all color pairs within a color
gsoubi are determ ned, the scores are averaged as
|ﬁd|8 elom1to determi ne a col or harnony score for
Egumjwmmmﬁce@nbtﬁgﬁion (see Equation 15 below). [0078]
I n exanpl e enbodi nents, col or harnony (CHA) for two

o A8 nb-1t10or 55%)s Odétied/m n®d using the fol | owi ng
ti,on: =HpGhotHL 13)in which where
%#ﬁﬁMbgm_mgﬁﬁkkqﬂé% régreseﬁﬁH }ELﬁ%ﬁco?gur d:fference
wher@Anue aﬂ@%&% %\%@ﬁn( ﬁ%@ﬁgtd)l&?rld}ﬁerelnce m’hu%and éPPo d hab

repregent tness, chroma and hue anglé,
respreelsptyctrk VEF Y afidw ], Ine;msbsmlElpttB;hg]:tnamj cidoeaahd hged in the
bove variables to denote scores associated with the

angiel feskecliyrly (WERBRER 'Y 2 RSHEEC VP FPRVE VRIS col or

dencte sturesadssotidted with the first and second colors respectively in the two
color combination).
[0079] In example embodiments, for two non-adjacent colors, a color harmony
value CHy is determined using the following equation:
CHy=He, Equation (14)

in which:
H y=0.2+0.65tanh(1.7-0.045AC))

AC, =[(AH* ) + (AC*, /1.30)*]°

where AH *a»and AC*as»are CIELAB colour difference values between the non-adjacent

colors in hue and in chroma, respectively.
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[0079] In exanple enbodi ments, for two non-adjacent
colors, a color harnony value CHN is determ ned using
wo b@ofaderowi ng equati on: in which: where DH *abCENS20D8/069664
Crab are Cl ELAB col our difference val ues between the
non- adj acent colors in hue and in chroma,
respectively.[0080] The col or harnony val ues for the
entire col or conbination can then be determ ned by
averagi ng the CH scores for all color pairs (both
adj acent and nonadj acent) as follows: where n is the
total nunber of color pairs in a colour conbination;
[0080]  anfhecgaRr BfErOly \Hues R thegyirecelor eningfionendedi® and
determinedityevdaging e CHO$dOFeS forfal pleiairy ¢loth. adj2068 2hd kapdat i on (13)
adjacent)é‘sq&loglgterm ning col or harnony for two adj acent colors
corporates the follow ng assunptions: (a) Equal-hue

CHa | bg Any two adj acent colors varying only
?gﬁ?ng‘gs Edlamcm(a@pear har noni ous when conbi ned

where nis Et%ggtglhﬁjﬁrbef(cﬁ):olbﬂ hs |nf agt!?)to'ﬂ?&ﬁnbln-gri& Bh@BAS aﬂd@#,J drght ness

val ue of each constituent col our |n an a Jacent col or
harmony sgates for gdjaceptang npnagiaesnt Folors Jesgetvelhi s pair will appear
[0081] haEdqmtiéorads) for(de)eriainiag ealbr Hargbryriesso sdjhasescolasmal |

mcorporatést@ito@i@éé rrjnagohgns (i.e. less than around 15 units

our difference) between the constituent
(a) Equal-hug|agf 8ayahchipma dima derrdiacent salPrspyaiing aly inlisainess tente
to appear tﬁb&rhﬂh]dﬂbé wdiken thradingdabgethep.d) Hue effect. Anpbng various

(b) High I/thl?% Tpe Iiﬁjgher the Ilﬂbness%alngggeach consytyr%]nq c@our t ¢ harrmony in

2ast i kely to
adjacent celey pai. th¢ Woﬁd'mﬂlf It srihat Biid pefirtwiladreabgrrpasiadis.of t en creat e

(c) Unequd AgHIRBY véltfbsa@n@digﬁlﬁ@é%tvaﬁdt@n§@la QéssGRyiralAl 19 0nitsian  dar k

ﬁgf I t he ot her hand,
oreLre caffi idEp 6T P Feae ) P HATOEE B SRE DR n  he
reduce thefenvangosthglapagr aph, only "(a) the equal - hue and

(d) Hue ef)@&uﬁ%orﬁ%ﬁﬁ hgéé Bfﬁb R:l tﬁ or\’éﬁﬁosft ﬁ%éﬂ/qo E@at@lhgafnoﬂy ina
ficant role in the harnony of non-adjacent

two °°'°“r€?ﬂ"ii?%'°” WA & 1S 1east Hebrpee st Sep dﬁ'P’b bagfy é{?'|°Wﬁ eI

often create harmony in an adjacent two-color combination than dark yellows. (e.g.
khaki colors).

[0082] On the other hand, of the four color harmony principles described in the
previous paragraph, only “(a) the equal-hue and equal-chroma principle” was found to
play a significant role in the harmony of non-adjacent colors, which is incorporated into
equation (14).

[0083] In alternative embodiments, color emotion scores and color harmony
scores can be modeled using equations other than those discussed above, which are
provided as one example of how human responses to colors can be modeled. For
example, it will be noted that each of the above equations includes constants - in some
embodiments the values used for the constants can vary from those stated above. For
example, in at least some configurations for each of the models other than the “warm-
cool” model, the constants in the above equations can vary from 50% to 150% of the

values stated above. In at least some configurations for the “warm-cool” model, the
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[0083] In alternative enbodi nents, col or enotion
scores and col or harnony scores can be nodel ed usi ng
wequandwns ot her than those di scussed above, WACTHOSZEN®069664
provi ded as one exanpl e of how human responses to
col ors can be nodel ed. For exanple, it will be noted
that each of the above equations includes constants -
in sone enbodi nents the val ues used for the constants
can vary fromthose stated above. For exanple, in at
| east sone configurations for each of the nodel s other
t han the "war ntool del, the constants in the above
constants ig RERBOYHRAURLRNS Fa} YAy F’W@G% 197 g G, \Glues plategal ues
above. In dlicdeatdodhens d|fﬂefenamsybt®asyt3|c9mmepmmfmcgjul‘s&blh bais for the
" C ) I ts in the above equations
employed %tﬁ%'rt%ro(?ﬂaddwgrggojlos% Q% 81?/3':1; ?Q q

rom t the val ues stated above.
[0084] | nApRed 2k dtf Mredetssisediiofimelppnt thesGplon 8qienfien cal
methods aR@H&ERIRE HEgeritiBAdRY e @ada mﬁnﬁmbwsﬁijs@m%keptmgo@r in
lor emotladgI t!)lgré t(? thos’ebs tio s%olorﬁ%rm % 9 AS not ed
o RR&RY &C1OPRAT I P TPRRNRgS {19 ARTERRARPIEHE 2c ol or
combinationef eaters,ovhilerihe lsedks canderdiphedsscihed @pdvysedn peion nodel

both |nd|V|(ﬁUén@Jbr§§'r)6Cr!69\‘Bm¥fﬁin§ Bt cdRfE. GERs IrQJasd, 9f usRIHRfeiritahon f or
| ors and col or conbi nations. Color harnony applies

pSVChOPhVPBa'é’eFES‘?FBP Fele's B 6FPROST BFasNUMARILe B CRIH& £dUen” col or
combmammansmnmsedE&Emomedmabnmav@amemppbymkmahemhcmmdlV|dua

perce ptlonC@\} \ngsof @%&(ﬁ %JQHCQ@IEQ f:ﬁgﬁ ogglor%o k/vgfn"?’ "or L\ @oIBr}Uoﬁ bin&

herelr n hunman SI Ca ercetlon re ers tO
is harmongu?; é%i\)fﬂqgt@n@f fegllr}gLﬁQg enas aahug’@p gf;ycg?phdﬂq:aé perception,
whereas pEro&ihd bl D6bSor isa§reOffParIa6 aartieulArotie” basthromsaansor y

more bas@s%%&?féérg%tlgry%& a%eﬁ%%a?caqgﬁogéls&% &SR“ on. By way of

1"Vl n war ' or a col or
psychophygigatipei¢artioanthpisare fzpepvnresaenseidgtagathered frrom Riyralined| i ng

test subjecd) the RABE@MANtH ué@nbd@&béedwﬁwstb@ﬁi.can&rn% ra&a'c@cshs her eas
ervin

colors andBER GRS colgtiand y5S gl pTanh & 3eistube Bl pdors ensor y
selection. Preis ce prantate: erByodinsEntsghaedidieefattios aletheoei@idglegiceshuman

described R&t¥if BAPHSREEA it R EEBRG & b&ﬁ]éﬂ ol us@lrseom&ﬁjl O bepPoONse
data gat hered froma plural |t%7ifl t est su% ects, the

emotions, WRERHBREIRFE SRS So%’&“ REsEPmoYifanca eererialyiiR al hunan
enwmnmemsamhmanashmwmnhmksmHMMhnmmbbmabBOmSSmﬁumﬁﬂ&n&jand use

Furthermo%hﬂtexéﬂglggmd rﬁéhtg f @(aérj S%Fecljib‘?l%e?ho%%nd 8&/*0% sel ecti on.

, I nh exa ments the color selection
described RseiR GefsPeRgd &’eﬂ?%‘é% ngraies Pf RRsePlp eple Selectinns preseiiere a
to user and/ihEilebte d6RCDAUsiIOPAtHeMY pteleitEEwitSLiny Fad@MoldreRbitddgs or

[0085] ¢ o&aor Librar

[0086] The color library used in example embodiments of the invention will now
be discussed in greater detail. In one example embodiment, the color library 62 is
divided up into four different color groups (E1, E2, E3, E4) using the results of exciting-
claming equation (1). Each color group which is associated with one of the four possible
positions on the “Exciting-Calming” color scale 208 presented in the color group toolbar
205 of visual interface 200. In this regard Table 2 of Figure 8A represents a portion of a

color library file 62-1 for a group of colors (Color Group E1) that is associated with the
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enotions, which may inprove the user's color selection
confidence especially in environnents where users can
wheoovosdat ed with multiple colors in a short PCTES2008/069664
peri od. Furthernore, in exanple enbodi ments the col or
sel ection nethods and devi ces descri bed herein can be
used to filter the nunber of possible color selections
presented to user and thereby reduce confusion at
bei ng presented with a nyriad of col or choices. [0085]
Color Li brary [0086] The color library used in exanple
nmbodi ments of the invention will now be discussed in
'eﬂmogbﬂF@éPeﬁﬂﬁﬁggﬁmmwlHﬂﬂﬁem%%ghﬁPéh%MHBEPWEKW‘mﬁﬁgobolor
library file $2-bmaluyesGa dash Kiitadi cde (aja dnitjue cblotodel(if thecelnhn col or

labelled * cg({e U{B?n (I)‘:Ti}r rfrenm%s(c) lﬁg’CEEﬁb Ej% B %E%olﬁre%gl}]é r?fg {Hrﬁoup whi ch

three C|ELA§ cggrg@@tiegi{Oé@ewplpHLbﬁ@ht@ess} Reardobi: apyel P‘bp@%ﬁBSI tions
values C*ap@hﬁ)lﬁh@) arle (hhé]QTg@lﬁmmﬂl arCéXkiifig- Mhéfccﬂ&%nﬁfl@ﬁent ed in

t b 205 f 200.
vaue £ calofefi S5 el PR P oo St B ey By
informatiorpeputdiberemiffeddromdhelibrary file as i cdri heedeg@mihed twm &egroup of

CIELAB va%eg oftﬁnn(gqg}leﬂf ag@anH Righb)2, Ihhed |Ilus§ral%§ %Fﬁ%bcﬁ%@rq thd doldr
utton on “"Excitin col or scale

n
elements 22"6@'3"'%3 é’hg\mo'f"hgr?‘i'pgqﬁp@yé%'orlgr%%&%ﬁ“@lngﬂg[}f%‘(fsf” file
columns — Gat leabtek we@splé enbeiiedmt, [thestola limary Gile:62{1a)clalesini que
mformatlorpf‘ai &ech %Qgﬁd @nblﬂ% |8c,%'n<5HTES% tﬁa@p J)r n‘?ﬂeg c))lor ( b) a

nane; UeS e col or,
elements %m&@@@%dﬂ'ﬁ Igwﬁﬁé@y@ﬂegﬁqugoitgalpmp II?QFI@::C' RN the col or
Column”). (nlthe i(lbstrgtat B@SSJime@ *th@sathblumn réBesents la casr fagEAB val ues

paint strip ga(@?%hgd%g ngﬁﬂe 8‘1”.% alﬂ'?rgq,e(j %ﬁgi}l@q&lpﬁ) %ch:f;(l ]L incl getde d

I ng-c I'on va
in each colyap ﬁgveémamaew"v $9legted. %@m'aﬁewlnéﬂmlb@@{ ipie CP'ﬁf Fi gure
groups, théBpﬁearaLaiéhmgebmﬁd@a&coirmoémtc&@rrbag@H.l Sdlua .Qaa'maﬂaéb from

i br ar e
an e ol iyt e e S SRR PEU TR ol GRS
“exciting-calining] $cotest r at ed enmbodi nent the col or el enents 2 11

[0087] di ﬁ&ur@é@@ 8brbn5 %9 eca‘éﬂ Q'row%RlHﬁ’s &'rés%leﬁwe E(ﬂ&'llglrér)zfﬁ)e% are
in rows and colums - in | east one exanpl e

622, 62:3 G Aiparer o WG TEBFGPOR ey aroin o tporsTilmaar s
unique rangmﬁmthmekmttug chiningemin e @otdonrscalel @tarfivigin golbhgrolpoErat | on of

(library file E-qgreg%g%{tse ryteutgtlrgzﬁcgcy%gﬁ Br?e%t%[ratf/le%%ﬂ%é tg?ouél A
includes 25%gorg kaying Rdw_an(yjqcupﬁ-rce)lmmg rya{-Uﬁ@f 0¥ Pucaigr groug E2
(library file Gﬂh@fébfé'@éﬁts ‘stidhly Qﬂﬁthg ClokTh dné MILEERId SxathpOyelp page or

E2 include?%ﬂ‘colors ﬁa{vﬁgtahnqet nI nx%!tlHdea mmdl \;all elo?O g%l gorlosr g%ﬁ)%@ged by
color de ors¥inc

(library file 62-3) represents ‘slightly calmlng colors (in one |IIustrat|ve example, group

E3 includes 249 colors having a mean “exciting-calming” value of -0.21); and color

group E4 (library file 62-4) represents “very calming” colors (in one illustrative example,

group E4 includes 189 colors having a mean “exciting-calming” value of -0.50). Although

in the illustrated embodiment, the four color groups E1, E2, E3 and E4 are each

specified in separate files of color library 62, in other embodiments they could be

specified in a single file, and categorized into the respective color groups by the color
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i n each colum have been manual |y sel ected. \Wen
classifying the library into col or groups, the nean
wO eoogiobdenyy- cal m ng" score for each col or page BCT/TS10081069664
is calculated, and the color colums are then assigned
to a respective color group based on the nean
"exciting-cal mng" score. [0087] Figures 8B, 8C and 8D
each show portions of respective color library files
62-2, 62-3 and 62-3, each of which represents a
different group of colors falling within a unique
e on the exciting-calmng col or enotion scale.
selector apRE‘@g‘P’U‘?Or@S?d o BpipresFB\ RPN g-eACting sGest(PY t?é‘s%dzo”l)
mean calmirgpaxeigigdcsres Ve kyb-gnoapst dubigis axtdr eslsmid)n one il l ustrati ve
[0088] ex&g&lﬁmygggup E 1 i ncl udes 259 col ors having a nean
" eXCT | | m n val ue of 0. 78) color group E2
[0089] (| A s iopepresents "slightly exciting"

[0090] comﬁ.ﬁg ég?am oRe u.siubuﬁtbmta UG oA, 8 theflIastRitda? | ncl udes

t g’ val f
embosimefy Jagitg GTpdd Y R BB Apty el Feek ol HeglBesent s
color elemerg$ 2 fihorrgsronding tadfte ‘very exatingi eplawgeeup Fil (ibranalile 621)

are display@d ARIR grobh Qih';ﬂayl—:r% |brm§(52U W‘ﬁ%n %%e&ﬁ’l'd BlfonltAhIg @ nmean
Xcjtin col or group E4

n
"exciting- C?"i“i”@r%fﬁg?%f)fc’ fséegﬁt%ﬁ)copéﬂ?'ﬁgrgﬂﬁﬂ Go\’f)g?%?”?f%q ®i"y" col ors
“slightly exgiting” ovler grdupUEs (fitadry Vil GQ)QaHpId@,plaecbu pol&dgroupclispthgs 189
region ZOZCQQ &5;% W%lﬁ%)g vHERGAE tﬁf?a(&{t{oh Q% %l)rm ﬁlgn th¥ ﬁé{ﬁé?orpf

In t trated enb
the * eXC't"‘St?a'lm”EQoPQﬂ'e d%?f%ecf?]? cofoy elepgnig g4 Eltreéﬁ’%‘d@aé%th% peci f i ed
“slightly cainfing eplarr b H3 (igsryGife 62d) are displiyéed ivi coidr, grd)ln) ddphgr
fi inale,file,

region 202 gggs%gw@ @réz E(SWh%ﬁ %eq'ﬁgprpésg %gtk:%nlo\ﬁlgh c‘fﬂlna C?%ﬂ@s by
scale 206 is gelegier. 6@'9@'%”&21éﬁﬁﬂr¢3@9@q'r®ﬁ06@ MS@%F“'@@\ eleei r
group E4 (&P Bk LU are alsPlai@r if ¥Qbidrale dkpRY ’%ich@02kasA6WOR Mean
i ure11calmng-exmtlng scores for sub-groups such as col or

9 ‘colums). [0088] Visual Interface [0089] A. Col or
[0091] G bumtdd wetieuslyRegcder J@OIGpla¥est inithegromgarowp displayhe

region 202\@a§ H@%urth&tllﬁ{t&ﬂﬁﬁse?eg%gqf]e ﬂa%r@ Rode (Mﬂoﬁ h‘&n 'tHel Nptrat ed
nbodi nment en the 'l eft npst "button on

Cotors”and SRR Geegh o HEBAREMSARS MeQOGEIBPRER 1Bl

group displal esgipnt262 are]llilmted)rortlesqunhﬂirmg the@rdubpehat werdgteenioed tong”

meet certa&ﬂa%orgrtfggﬁog‘ ]As(eJ bggﬁtrﬂ% Erﬁoi@%\%#tloﬁ %Qﬁo@gl ﬁd in

rou seco but t on
determlnln@mqhqgnmg)@ewprh@p@racpfﬁplﬁ@ thgd@ht@e@@gml Bcopf.edied) col or
plays an in@lofi idl& inZheldetsMMa S BelbM@rhéhylsB&es: the lighter the

colors, the more likely it is for them to create harmony. In the illustrated embodiment, the

color elements 211 are arranged vertically by color depth, and horizontally by hue.
Accordingly, in order to limit the color group to colors that have a high likely hood of
being harmonious, in one example embodiment the “darker” colors are dropped from the
color group display region 202 in harmony mode. For example, in one embodiment,
selecting the harmony button from options 210 results in the interface 200 being
modified so that only the top four rows of the selected color group is displayed. Figure

12 shows an example of the interface 200 in “Harmony” mode displaying the top four
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"slightly exciting" color group E2 (library file 62-2)
are di splayed in color group display region 202, as
W@ bawmodem2 Fi gure 9 . When the third button (i.BCT/ES1081069664
fromthe right) on the "exciting-calmng" scale 206 is
sel ected, color elenments 2 11 corresponding to the
"slightly calmng" color group E3 (library file 62-3)
are displayed in color group display region 202, as
shomn in Figure 10. Wen the right-nost button on the
exciting cal m ng" scale 206 is selected col or
lements 2 11 correspondln% to the "very cal m ng
rows of CO'quer‘fp B Similaty when gachof/ihe cplgr %%‘p&)Ezaﬁ“é‘r?ﬂeé?ﬂcﬁ‘fF@’d in
displayed ia @hratong modk) odly Seiragp fo@gbveard 8gwnas theltomngroup Fi gure 11.
1] As noted previously, the color group displayed
dISplayare[a%tghe col or group display region 202 can be further
[0092] | | Qg eagsiply madodderimpgsyring theHarMesPf a givye OloiStordh I r om
use harmoh%&quaﬁﬂ)r{ (1§§QJ) e4l&ulat@ ﬁarmHﬁY £3rYfor &/Q@/l po8$bI& ddlor phin _Har nmony

— th | d |
combinatigf g a0 p R Rer St 3% pekebiBe PR B the group.
combinationg fittheagreurdibetdame aeesittve hatswny ee@re. By wah afrilipstigtive
example, Js'?'l[j §§ V\%§up Iﬁ%n&@%fb@lﬂﬁonfnﬁéﬂ%h%vmgx cBiguhey (13)

et erm ni ng harnD e n a pair of
score of aFlP&TXlﬁ?aée'y ?%f‘“ PRI ess %Q/ﬁ?’rF%l‘&rtgé? (ﬁ% 27\1\? §?J?f;) pl ays
group E3, aml 61fAffor ¢cdomgraup Eé. Whert daeh dighefont it g@apodre dlmlte{zdrto

their top foh%ﬂ? e gffg t%?moﬁy%glchlblwﬁt &Bv.éé}% ﬁ)a r Rgrﬁmn); Q:%r

hemto create harnony
approximafefy| %é‘t fP%\‘to@d 9HP 5 Hrener colgrgrosp Fér9%4 f@h‘é%‘ﬂr §“>Ep Ei are
and 99% fcarcblaﬂ@‘&dp &e Neédtdhdly intie Nodtated dapbdimestnstidatrg thont al | y

harmony rr?)\é %#F)Br 9 tq%[l%s%g{)/}éesgﬁ ﬁgﬁl eéjlc;?,ohgpgttaa I]iep%g%ocloBF group
hmﬂwnysﬁa?#ﬁﬁ#@ﬁéﬂ%ﬂﬁhQHQ'exanple enbodi nent t he darker"
[0093] COMRMoGgradry tibappe’ chbieds 110€AR abRFs” B ‘Bldindhl SRleay T egi on

shounin 8k o SRRV TR 55 E0 e AR S el P8, o0
replaced with eithieea Hin¢retefsege witD@olsdhangworortions eriths barmteay s@id, y t he

ora contlnB&B sflcﬁr'ﬁ harrrg&ﬁj s‘agle (shﬁlb? ﬁ)' LGk QQZ)C(S}laOr{unQFl@ | do§/n
gure ows an exaqﬁ the interface

scale that fﬁmye? ﬁzsqtlgﬁ‘?é?ﬁﬁﬁ d%s%c%q@aﬁwv ryelf e Q?ﬂ?rf?'ES’HP rows of

Only the cdak om thectupretly keleSedrediargkoup nwletny te@cder edledtduecobnl or

harmony |eg/lé®5b% E% dlzaﬁj%fa ed &S&%?Efe%ghtx 2%1 ﬁ%@%%md dispigt mony

our rows he col or
area. For eamplp, tag wr N2l éﬁeé@/t gfshey[colyat ogee ER!%%F‘HP &%lefet hod f or
group E1 HABiAG b EblexthathichyRasraBNI0YOér highgr, dtizh @bule edsOl B févert O

group E1 colors being displayed in region 202 than are shown in Figure 2, but more
than are shown on Figure 12. Alternative methods can be used to determine a harmony
score for a color group. For example, while the above-described color group harmony
quantification method merely takes into account the number of positive harmony scores
for every possible color pair combination within the color group, a weighted method
could be used to take into account the magnitude of positive harmony scores in addition

to the number of occurrence of positive harmony scores.
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use harnony equation (13) to calculate a harnony score
for every possible color pair conbination within the
w@e@appeand t hen deternine the percentage of cPCDUSIHOS/069664
conbi nations in the group that have a positive harnony
score. By way of illustrative exanple, using such a
group harnony cal cul ati on net hod provides a col or
har nony score of approxinmately 88% for color group E
1, 80%for color group E2, 77% for col or group E3, and
61% for color group E4. Wien each of the four color
groups. are limted to their top four rows, the group
[0094] haT'?HﬁrfS/W'& 3¢ eRAreRatehheY i ieferiacy 2%?'5’?"’3 ﬁé’ls?fﬂ?ﬁ“eécor e of
the color ezpiente 2l Traitghyed Hibe ﬁvonkmg glonp region2P2 baskd oft désifedr col or
9 9 ol or
levels for cgﬁpb@cegﬁon (%glé)cfeggtlcg apgre 91rp S b:;l%r?eutggrd(a% eché%[)m ment .
claming 'eéeé? |arﬁ1@”‘@cﬁ‘é'eﬁ8'9rmny m)de option from options 210

b. wOrk.nqraﬁe]aujotosmrdana.oellrédninayed color gr oup haw ng a col or

sco 94% or 0093]
00951 o i SRR it 2B P E 88 UG (99| ol or
elements %ﬁ fmmmmwgbouaregloglﬂemmﬁeleﬁectewq@@rr@ots thefm igure 2
displayed és}‘t%lot Md@bfé“ere%e‘ﬁtscﬁg'nﬁﬁéwbr@mb %llon%ﬁ oﬂ%rf&@%@' be

wWth either a crete with nmore than
Under conf g1 G e e Qi mERBIF AT i) SELPLE B PSR uous
harmony asd taldrregnoliar storey f tal @lof sandidbtareldn@ens22B @ tRd RYrkingr  a

region 204wﬁgme91agh’c!r{g afl@ ot%%%o%el?rtbaé uQ’MnQY\ﬁd (%gHF@Jssédj sel ect

sire arnnn evel for the roup
above. ThWPvtStgf?@hEi‘J|y@f%pr?eﬁF?Pt°ﬁéhecﬁff?'ﬁ%mfwn'g'é?%?@?”%‘f or
212, invitingfuainfatineet| @@.t.hdﬁ@rﬁﬁ@&@@b&@t@ﬂﬂ@h@ﬁ dhappmreahevel
. I I . in
any 222, 143 erk 151 95 Sh b U 9% SO0 nflRlBR[h B ' T
Although theyreales 9h0mart F'Q'Héy? 3&1?%“ Vprasented Q%@”é@ﬂoéi* Borizpgdgh col or

bars that agH fEdPinko ﬂephz@é’rit'ﬂﬁa Aagildlrof fh@ﬁé@@éﬁvé; 6&6rﬂ1aﬂ1ﬁon9@§/@@drl
col ors

emotion SCBrequg ”?fyé%‘lr%ﬁ?@ r?O'Pe'EI”B%”Vf@a °pIR! ‘?ﬁ“‘%&'?’é‘”g"ﬁ%ﬁ” A" Fi gure
be present@d in dﬂematrverfcemalham@r@tghnbvmmems Bygay ef id-limkinger nat i ve

example, é@%%ﬂ%n&@%l&& c‘sﬁﬁgprtegen@&t @E&Et@%caﬁeshﬁﬁ@ﬂyedsrgtﬂ&e for a
| or group. For exa ove-descri bed

than CO”t"E’Bﬂ‘Soﬁca ?G‘pr?xﬁ'ai"w %%ﬁﬁafef‘iot!'ﬁt“?oér‘ik%%ﬁﬁgﬂ &y t akes

vertical scdlet can &e 0sddiribstédaef harirbetal soélespOSI tive harnony scores for
oV | ' ' n the col or

00961 ©VE5ch (RS BB ABLca kRN AahL AL LD e CO

working ar%%%mhﬁnqeﬁé*owgwp'@ﬁd@u%fadﬁw FrirgROVRHMITOIRGT EEPPS i n

candidate @@€lériti2R®), the information displayed on the scales of region 206 is

updated to reflect the current color combination. In an example embodiment, when just
a single color candidate element is in working area 204, the harmony scale 212 displays
a null value, but the color emotion scales display the respective color emotion scores for
the single color.

[0097] As noted above, for most of the color emotion models, when multi-color
combinations are considered it is not relevant if the candidate colors are adjacent to
each other or not. However, at least in the case of the color harmony and the color

emotion scale “inviting-uninviting”, the scores determined for the color candidate
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to the nunber of occurrence of positive harnony
scores.[0094] Thus, it will be appreciated that user
wo paoedmece 200 al l ows a user to filter the col PCT/US2008/069664
elements 2 11 displayed in the working group region
202 based on desired levels for color perception
characteristics that are inputted by the user (e.g. an
exciting - clam ng |level and/or a harnony |evel). b.
Wor ki ng and Col or Information regions [0095] Turning
again to Figure 2 , as noted above users can sel ect
color elenments 2 11 fromthe col or group region 202,
combinatiqpjaggdepandeat Arfhe tiagye ‘éﬂeéﬁ‘é?ﬂ & thafolrpefigaiacspreadsed as
According|g,oh etanpinahtdaibenslttevenatis podRiBoring dfhﬁ coldr &’anﬂgatéegl on 204

elements ﬁg r1tﬂ£ %Blfk%ﬁgg%gg4 ﬁltjglgﬁ nt&&flf)rrm/v ceﬁ %tlﬁé; hggcé eCt ion

e contro tes co
for the harﬁﬁ’?ﬂﬁ?ﬁ'ﬁ 23 anccibe W‘OV&W@'?Wa@C@Y'@@ lfmﬂ*"t'f‘%@%(ﬁyd\‘ay

of examples AIAkd ﬂ@ﬁgceeioerxgnmarazeafin F@ur*ehethw%lkﬂ dagd.aa&@u@m?%04 u?llg?

an e at| ons -
228(2) s s Gent BRATR e S5 SRR DB E G B FRERR 907 ) el o
adjacent eagh dttiee, and Hliserelabierpesitiprongs's afibeiedip thecaemany Bcale 212

and the coloP¥hdtioR gcé@'lﬁWVlh%Juﬂ%l 421@?‘%!1&'1@9!’1&@ |ﬁ'ﬂeﬁ&e%é@wnh
war nm coo ar k cl eandi

the exact SRR 5H/OLfEp! 8%‘% Flrge Effomézl‘%ref o "‘?8?’]9&8%0%2%’ 'B’P"’e&?fl or

in this case thé positivh$ ofitoloe candida@@iEmeAlst228@pindt 228(33 baledses hown i n
reversed, r'é&ﬁkhh{; (%ffé?érﬁ s&ﬁ%nﬁﬁ@ﬁﬁﬁgw &gle%Z grq’d’]lrhb @ngl'@nolﬂ&{ i zont al

arst at are In to represent th ni tude of
scale “invitinguninginge 214, Wil He Eﬁmal‘{%‘ﬂgrﬁ‘j’l?yefﬁ?t"’&é%‘i‘s %"ﬁt?tzﬁ t3¢€ore
not dependaiBdn th& RYative pis@iBRiRG of thd@IROstay thBasm@my exaffblecol or

embodmeﬁ%}r)arr%stggca:nﬁg%:‘sm#hgE?Igraél 98 thI%fhgrqg ggs \5@9@8% %H(% lve
area228. non-1imting exanple, actual nunerical values can be

[0098] Pr m%ga@%dnmedérﬁmmeat FRaoRBsdldtflohdvids a0 |src'éﬁﬁ'@©Fedtt$1 an

t | d
generate o Ay o e o0 3660 bl PP nons i Vel BS 2 Do
fall below prsdeterminsd ecer hafmdng threstidavhigcadietse pre@096inaEbeh t i me
user conﬂgﬁ1tb%le%pp| Iﬂﬂkéycgf‘e Zdﬁéjltl‘%rbgr ﬁs@ﬂ% t@@t‘e@erﬁlh@rﬁ%mcﬁﬁ 228 in

rklo(}p? area chan 1 or exa Iethrough
scale 212 'ﬁ%?'laf‘%c dpREPEDE PN Bpetae 'é?e?a cyeteq h86“°(5‘?/ SNt dat e
above or below therthre2iB), with & greenbarhemb iuest! fdi splayedhadncdibre scal es

combinatioﬂg aﬁoezgieg rlBaIZtQa gI Lﬁecﬁjf&g%l&gih‘&h%tﬂ&%%mgmgtﬁi\y rFrgi%rr]é col or
13 ilustates aw@ﬂ"eb"@a%fpr WBItR eRky Ba@1BHat hesbeen IR B ea 204
from of a dafker doRIFdOHAY aSRalig) chlike BHrHPhyB8ESIe 212 than on the other

scales (or on the harmony scale 212 shown in Figure 2 for the same colors in a different

order). The harmony alert could take different forms, including for example other or

different visual and/or aural stimulation being issued by the color selection device 10.
Furthermore, the color selection device 10 can also be configured to provide threshold

alerts for all or selected ones of the color emotion scales shown in region 206 in the

event that the corresponding color emotion scores fall below threshold levels. In at least

some example embodiments, the scales for which alerts are provided and the
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a null value, but the color enotion scales display the
respective color enotion scores for the single color.
wQ 0@9/6p962s not ed above, for nost of the col or PODUSING/069664
nodel s, when mnulti-col or conbi nations are consi dered
it is not relevant if the candidate colors are
adj acent to each other or not. However, at least in
the case of the color harnmony and the col or enotion
scale "inviting-uninviting", the scores determ ned for
the col or candi dat econbi nati on are dependent on the
el ative orientation of the colors candi date el enents.
threSho'dS,&H CBieHTINGY 97 alpthargpaprAcRicdiABs Y RteL!t Yales SEI Y ve
designer irpoigéd ih otnfiggratidn df hre colot Gelect@apiptitatien &. enents 228 in the
vvor kin e
[0099] Ig\% Fﬁﬁ%ﬁe%gﬂ: duger L@'m dhe! eQ%]erI%grﬁﬁ(gﬂﬁenmr?ﬁne 212 and
interface 29@1@°'é‘éﬁscﬁ=‘r pfé]"rmpi'@hbuété%t%1 t‘h?trﬁ/‘is?'i ??@Se'ﬁFtrﬁQ/P'ﬁt Ag'the214, By
color candidBt¥ eRines20P|Blor hddshe ahdtQ6IBE 82 SMEhirRa i Wrkigg rat ed in
area 204 Figure 2 , the color candidate el enment 228(2) is
"adj acent both of the col or candi dates 228(1) and
[00100]  221B(s8ne wmbedimentetha colamteiecinmtapelativndilialiows waeth to hi s
import a né'v\%(ﬁﬁr lnMgrstQSéﬁdlseﬂé A8 cbiSrs ks }e‘é‘ﬁécﬁ\% doﬂ)r%;t%@psr@ﬁ ey Scal €
nd the col or enotion scal faﬁ uni nviting"

"
C"""rg“’“Félezl1 E%F&Lﬁ“@ B4 B0aSAL SrApRP foﬁé“@e?dbe Hn et e gct  same
Exciting-Calming scaaami tlabee alddipindss of the nolétis gasrrepr@seintedwoFigurag
14. space 204, however in this case the positions of color
andi date el ements 228(2) and 228(3) have been
[oo1o1] ev@raé E3st spEe GraMRIy eI e se (& 9Plos¢et BCiBRf! It Klohar nony
library 62 rad3ethiee 2fbin athek thdreCEIDAB tate MU f& @Rdreple XYZ data
[ b nviLLing" " ' t gcolor
ncer cithgh 345, by FOTERS Ve Dbt 1ot i B L RO L B
(R%). In sych|cageis\tee gifierenticolel ¢rja tofmatigan eiﬁﬁbbescoslwvd ﬁm@Eléé%e | n
formant anamk&jt |ﬂm*é%b@f&u§gogg i BRI AR ﬂ@@@@étbh@mod.ﬁ& gglsor
nt s W rea
ror e i Rsmal By SRETERtmF 27 eifsie ﬁwta Bremedo el o on
(DLL) is usge td eizula® spscifoefor gmetied (€) qeolerarmeorariCH) @iives es

shown in p,gr&pg gator when sel ected col or conbinations in the
King area 204 fall bel ow pr edet er mi ned col or

[00102] ha'Pr?B'ﬁ YIRS HBIPY MSRIT TIRCTRE Y 357 BXEHO "BeSTRly be a
color harmusyesndcolof éngptiva bdleesy fol ev@mpByusingyheafundxanpbaed t he bar

represent H?ﬁ?ge B%rée%ﬁcé’eeggﬁ%cgk \I\Eoe{ﬂﬁg est rge J‘@leWteﬂnﬁ"unge

e ca ated har nony
each word 9gipi-g. i'%ht aB‘@Vé reitngl oWt H‘@plﬂhr é'?ﬁfbl wvitiRg"epd a gr een
“harmoniolBZI1 rb@n@@ghé@deg‘r@’foﬂﬂﬂ@ﬂ@:oh@t’e@rﬁh@l ‘dakQk bl “calming”,

“serious”, “depressing”, “dirty”, “uninviting” and “disharmonious”. Table 6 below shows
cell values that define the range of CE or CH values that correspond to a discrete

degree shown in the left column.

Table 6 Determination of discrete scales for CEs and CH
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conmbi nati ons and a red bar being used for bel ow
threshol d col or conbinations. Figure 13 illustrates a

wa@ eowbionstt on f or which a col or harnony al ert hBST/DEEN8/069664
generated in the fromof a darker col ored bar
appearing on the harnony scale 212 than on the other
scales (or on the harnony scale 212 shown in Figure 2
for the sanme colors in a different order). The harnony
alert could take different forns, including for
exanpl e other or different visual and/or aura
stinul ation being issued by the col or sel ection device

. vlo' Furt Q%Enrmr efun—t he hg;:.%l—or \Sel» eCtisl.vig:“n— d }i/rlrgigus—lo can
derclizy | GOTBR  Contyl guiies temrevidet hreshol dhakerts for al
TmorTsefectedones T ofthecolorenot Tomscaiesshown i n

region 206 1 n the event that the correspondi ng col or
2 «m-s@NMDLion scanesifald helow t:hreshol:did eveksss | N at

| east some exanpl e enbodi nents, the scales for which
3 PETURl EFEYT ar®Tpr ovi déd and™t hét'hiesholds f & det er mi ni ng
3 Mhﬁn,ﬁlﬁft QF«% u§:§~ra.4zcogr“i~o,gsur a‘rgle V\/ic\!.:ﬁhu.ssqef Q}‘—”\I val ues set
y a designer i nvol ved in configuration of the color
5 we-nsekeetd onzappl peati ons6@. [GO089] Asi ndisgatsed i n
Figure 13, in one exanple enbodinent, the interface
& ®HO0% el udes a** pfti nf*SEpt i'6Mbut't'ort 231%tHat a user
7 eseC8NSEl €L Lo pript oMt .t he,cal or.candi dalg el enents
228, color nanes 32 and color IDs 32 contained in
8 m-uORkinag ared 204-:0] 00408] lm-sonmeserbodiment s t he
~_color selection application 60 allows users to inport
¥ TR newcol BT i brary 62, '*and“sott s¥tTe cofor’'s into
w -~ T €SPECtive,color,groups, (eg.,.into color groups E 1,
E2, E3 _and E4) based, for_exanple, on_where the colors
fall within the Exciting-Calmng scale and the hue and

[00103] | | ARLARSS eRbodifiéntLAL 96|§pse%§tiofn%?£t@rﬁ%H‘]B@dim!eﬁls Figure 14.
1] In at | east some exanple e

_ EOQlO ] _ _ _ enbodi ments, the
described bespigmay Re 4seside epsist BePPleVIBRBE SqI9cHYa POVeYST el ARke a
be applied t@stharGikdae wheleanlofCtdotdiBticlait af valuacsudtiag th delettirgxanpl e XYZ

fabrics for %ﬂﬁt@re}ﬂ \H%gcg(/?rlﬁl kz Igtrs, Q@?dkso'ﬁ‘l CO%[%Sé Fﬁegpﬁjﬁa&% &%E%

ef1 1 ght source) or nce data (R¥®. In
name but asigwpossideaprligafensdi f f erent col or data format can either

[00104] beinGeny exdnafle &mbddidnBofmelolaINgs tiR wdidk BRBtionsAd chisr t he
S

rarmony s 368 Br GHE a1 B o Rl Bt ek e G 8L
. BY y exanpl e,
look-up-taliles that@reepancd Prasaeciateddyittensioe lirdry k2. | br ar y
[00105] A number of different features have been described above in respect of
various example embodiments. It will be appreciated that a number of the features can
be applied across all of the example embodiments even if not expressly stated above.
The above-described embodiments of the present application are intended to be
examples only. Alterations, modifications and variations may be effected to the
particular embodiments by those skilled in the art without departing from the scope of

the application, which is defined by the claims appended hereto.
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(DLL) is used to calculate specific color enotion (CE)
or color harnony (CH) values as shown in Figure 15.
WO 00200672 n sonme exanpl e enbodi nents, di scret ePCT/ERESS8/069664
are used to represent color harnony and col or enotion
val ues, for exanple using the nunbers 1 to 10
represent discrete degrees for each scale; 10 neans
hi ghest degree for the first tern1|n each word pair,

i.e. "Ilght" "warnm', "exciting", "fun", "happy",

“clean”, "inviting" and " har noni ous"; 1 neans hlghest

degree for t he second tern1 i.e. "dark", "cool "
mma“SCb%%?ﬁ1ng", "serious", depressing "dirty"

1. Aco ulter;'Yr#a:flerQe%t%darH hogdf%grsgf%r Q:IOB% compr %rpdcé 6 bel ow shows

e range or CH val ues
ass&cfb%hg G@&Jp%ﬁd%eéioﬁ Qnﬁthémﬁ%ﬁéqﬁaﬂﬁgﬁa@ﬂ]oaagwﬂum&h the left

Det erm nat i 0 ca es for
emotional GBR07ER ¢ L GOROSF 1R S5 Eo RS BLP ey O T £ or
wenmnas@Wdedem1@yﬂﬂenaenbodlnents descri bed hereln may be

used to assi st Feo ple with paint selection, however it

receidig aalvssbinalé i”&'ﬁ?ﬁ Serlesietos pmaasdveAvt e col or
sele%ﬁ) ?ur i tchr I|b§a chIo% fgrjjres%Ht%porﬁg thlenus%relr|1 Se(::ﬁteoo%n ];:glbglr gs
on the coloaﬁmoww@ram@oe@i?@mrewtbarmathe desired golgreamoiersisyah| e
applications. [00104] In sone exanpl e enbodi nents sone
or all of the color enotion and col or harnony scores

2. e ndith B Ak G0 Rl ARUEBLEAL. A W8R8 o cdet or m ned

and store are
meas“r'”gé%é?"é’toéﬁa'ﬁ%pﬁ”%é IOB"F Plpralyy ﬁfrt?StGQbJec[t%@fO’i}]VaW Hipther of
colors. different features have been descri bed above in
respect of various exanple enbodinents. It will be
appreci ated that a nunber of the features can be
applied across all of the exanple enbodi ments even if
ﬂmﬁ%ﬁ“@%gﬂ%@s%?m§¥éF%d above. The above-descri bed
nded to
s e B2 Ra Bt 08 R SR B e £ e
region of ayjigpal 46¢rdrertacay be effected to the particular
enbodi ments by those skilled in the art w thout
departing fromthe scope of the application, which is

4. Theqlﬁé(tt‘ndal‘%(lgI CIQ% 3 (lfb‘?npﬁs Ad %pl%@ﬁ‘g‘n@@lshﬁrrﬁer@ce’@@hdlbaﬁlog ai med

enent ed net hod for selecting

of the deswe&calprsen&%l% EB@ 2R &putrg% by the user.

3.

5. The method of claim 3 wherein the user input comprises user selection of the
desired emotion level from a displayed color emotion scale having a plurality of discrete

selectable levels.

6. The method of claim 3 wherein the color elements are arranged in an array

organized by color depth along one axis and by hue along another axis.
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associ ating, in dependence on a mathematical equation
that nodel s a human enotional response to color, a

wa@ ei09/00®wnpt i on score with each of a plurality BET/TUS1008/869664
that are nunerically defined in a color library;
receiving a user input indicating a desired col or
enotion |level; and selecting, fromthe color library,
colors for presentation to the user in dependence on
the color enotion scores associated therewith and the
desired color enotion level. 2 . The nmethod of claiml
wherein the mat henmatical equation is derived from

7. Thefpelhgdidf Hgim heeREsetol ogi cal responses of a plurallty
receTsLn tl%élt IH&g QJ;I C%F?:‘ at Igasgor%l ol1l Eh% oyelgrg cﬁt?ﬁ‘z{i ﬁl%lflp
met hod o

display regips} @k ed col ors as user selectable color elenents |n a
first n of a vi | user int ace )
cisny S b DR ok PR feuch oA B et Bt
color repregérdechlly thensadacfedl@tleast one dilaratsment, ohereinghadedirr ed col or

candidate @rﬁ&roh g&)ré %\ﬁglerrﬁlﬁed iA B%Jn@%cg%nta%tﬁéﬁ%mcal équatla—mtﬁamt hod
of claim3 wherein the user input conprises user

models a @W%&F‘P?ﬂﬁ‘a'ﬁsﬁoﬂﬁe '‘9&ePr ed enotion level froma
di spl ayed col or enotion scale having a plurality of
di screte selectable levels. 6 . The nethod of claim3

8.  TheWh@hRidcihifer maldifg & 53 a%é&)nardfsﬁlagf%@loh Bf A8 array
visual userdntg% é%grecﬁ%a} Cgol)aorrgleweeﬁtt al q?r%t%HtS eeos%)r%l(;‘alséglgﬂgsgﬁg hue

selected aideasponesiofpgelementei vi ng user input selecting at |east
one of the color elenments fromthe first display
region; and displaying in the visual user interface a

o, oeSRE SR LD 0L 408 BB
of candidate|celepeiemenihiepesenting differentsplosanbiereladisrlayitg inéhe score i s

visual userdﬁ&r@fc@ﬁﬂ'é%lo‘r E’arﬂ%ﬂl@"éﬂ%ﬂ@rﬁso@f& ||<'T’CILIH@§ B&é@tlh@ Q'corﬁlﬂhb’ﬂ | On
col O

color emotipf 3bork B B S L Ao R ar M TR PPy P S BB second

emotion scgies pblalyate@@di@lduajlﬁ/ fctr leach of the candidate color elements and

displaying the combined color emotion score as the color candidate score.

10.  The method of claim 9 wherein when three or more candidate color elements are
displayed in the second display regions, and wherein the combined color emotion score
for the plurality of color candidate elements is calculated in dependence on the relative

locations of the color candidate elements to each other.

11.  The method of claim 9 wherein when three or more candidate color elements are
displayed in the second display regions, the combined color emotion score for the
plurality of color candidate elements is calculated in by averaging color emotion scores

for each of the color candidate elements.
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visual user interface a candidate color el enent that
represents the sanme color as the selected at | east one
wa@oelognowiement. 9 . The net hod of clai m 8 incledi/ng2008/069664
di splaying in the second display region a plurality of
candi date col or elenments representing different
colors, wherein displaying in the visual user
interface the col or candi date enotion score includes
cal cul ating a conbined col or enotion score for the
plurality of candi date col or el enents in dependence on
| or enotion scores calculated individually for each
12. Thed‘?et'TWé’fE'ﬁ'ﬁbq eratresipg FAlTulalne AR ShepldiCaBYdA ng t he
emotion scoaiir miechlwalltysf cendidatedols e Rmentaseakch ef th@twdr caaditdited at e

emotion sc%%grrgpresjegnngat i Coii ﬂ&}ﬁa oJmo(fll)r"fHI FQsEon Sﬁc?‘yé?n en three or

or el ements a Isplayed in the
calculated §etegerfearesin %ﬁ?sﬁeéwedﬁ*%he"&ﬁéa'\m@“@“ thatmedesdhthi ned col or
respective BMAN SRotBRAT&pb&e. the plurality of col or candidate
el ements is calculated in dependence on the relative
Iocations of the color candidate el enents to each
her. 11. The nethod of claim9 wherein when three or
13. Theﬁﬁ‘@"(ﬂﬁﬂﬁ'f‘b@t"@%%’l‘ rleast Aeehine Ca'P'écaﬁF'gi)tF ﬁ%'d’”l n the

scores repRRe$ chethf &zl fallpwing Giudas embtloa paicinds: ineidngwliitingnot | on

exciting-caﬁ@ﬁdé%atnq CFtI;:?iﬁhtHJ]aw a!aé é‘lrt)gaa%)g-s% o?ﬁjﬂ% %‘ée el ements is

ulate aver agi I°or “enot i on scores for
each of the color candldate el enents. 12. The net hod of
claim9 conprising calculating a plurality of color
14.  Thegeratitidch tleimehatmposingcor es f or t he plurality of
candi date col or elenments, each of the col or candi date
recebist YSENRUEDTESINGAS o8P antﬁe %O'ﬁle?ef’@“@ﬁionﬁl]%fﬁ
display regiiiiparidonal response and bei ng cal cul ated i n dependence
on a respective mathematical equation that nodels the
displaying écthe vieush ugen intestaer @ enteilhafmeani sepsefor thg compiaativat hod of
of colors réﬂ'e%bmadgy o eL18dtdy @or E@ﬁl?ﬁts Q/ﬂ%réﬂ;[ thtE B@o&ﬁhﬁﬁny%@d‘r@lﬁdat €
cores represents one o uman
is determmgﬁﬁl e8ﬁn(%8?er?r’hag@at’f)1?rﬁ§\,tlc? i CREr Fﬁﬁnﬂw ?qUﬂté)that daga
human peresadipt praglocarmiomg; war mt cool ; |ight-dark; clean-dirty;
happy- sad; or fun-serious. 14. The method of claim 3
conpri sing: receiving user inputs sel ecting at | east

15. The:%%?oggqf Elgi% d{: 4%h%¥eine Jhg ﬁ%{h }Shar c[aﬁ)gnl Iﬂgrnron!} g(guagém |Q| ay
derived from measur,ing the psychological responses of a plurality of test subjects to a

plurality of test colors.

16.  The method of claim 3 including receiving user inputs selecting at least three of

the color elements from the first display region; and

displaying in the visual user interface a color harmony score for the combination
of colors represented by the selected color elements, wherein the color harmony score
is determined in dependence on (a) a mathematical color harmony equation that models
a human perception of color harmony and (b) a relative position of the color elements to

each other.
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di splaying in the visual user interface a color
har nony score for the conbination of colors

wo epposwnt ed by the sel ected col or el enents, WAET/@52008/069664
the col or harnony score is determ ned in dependence on
a mat hematical col or harnony equation that nodels a
human perception of color harnony. 15. The net hod of
clai m 14 wherein the mat hemati cal col or har nony
equation is derived fromneasuring the psychol ogi ca
responses of a plurality of test subjects to a
plurality of test colors. 16. The nethod of claim3
i ncludi ng receiving user inputs selecting at |east

17 Tm5$&§%c95a$g?%ﬁﬁkgﬁ el ements fromthe first display

d@lng in the visual user interface a

receﬁmgqar uslaawmw.o‘ém@raedefsméd Ha'ﬂﬁor@z%’(m 8R4Il Pthe@blof Ol OF S

e sele color el epents, wherein
ctoments B eE i e Tt oh) egbi s Tt hoR e T B apondence on
displayed i( &e figst diaplheregion dedepewmieoce dretherdesyecprabmoevel,hat nodel s

wherein ha@mWh@@eﬁ&%@tdoB% iQhetSRliRE M@ ERcA8, (D) a relative
osi'tion of the color elenents to each other.17. The

mathemat'FPéFWt?&O’b‘ihaW%ﬂelﬁ@”wﬁﬁ?m%ﬁ’tﬁ@ of Gl BRNRY a user i nput
i ndicating a desired harnony level for all of the
color elenents displayed in the first display region

18. Thefhﬁhdho‘éiQJfSIQlH DPhdr&R reoling etk Ut Saidhting b A¥adicBot he
ence on the deS|red

r ep
emotion lofgl ' ﬁ%ﬁww@@e for Rigkapiaan 1 &Eﬁs?w” febEndange QBiNEEP'8d col or s
emotion sdoms detceiated EEevith ade rervdsired@olonenaotivatelie natdidisplayiegiuat i on

the selectetjQ@I()rsrgg%ger%e@ctQMMO%nﬁ‘e%gtlh Qﬂrspcﬁlsd?regll ngﬁ'lom%%ﬂm 18.
thod of claim 3 wherein receiving the user i nput

user '”teﬁqcﬁ&?%‘chﬁ‘fge‘t3SG%'§|C?'86”t'B%P%’H°eermt| on level, selecting
colors for presentation to the user in dependence on
the col or enotion scores associated therewith and the

19. Themhddeﬁdg.ﬁi Wh@aﬁtne@emlsea\f@hum@iaéhy@leﬁr@havmaem&me
user. elenents in a

C or
iorary usig TEPAE LR a0Y e SRR Sorahirec obPe FivEiite. each
stored in thgdib@ry.at a singl e conputing device. 19. The net hod of
claim1 wherein the colors are nunerically defined in
the color library using Cl ELAB val ues and the col or

20. The%[\TeQI]ioid%rfl clgi%o{ \ﬁhefrglﬁ th%%gllgr grﬁotlton gco%)gs% gategwm ga Eor ed

color represents a value on an exciting-claming emotion pairing, and the mathematical
equation for modeling the emotional response uses the CEILAB color coordinates L* a*

and b* as inputs.

21. The method of claim 21 wherein the color emotion score associated with each

color is determined by the equation:

* )2 b 2%
Exciting=—1.13+0.02 (L * 40) (O 37j +(%j
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in the library. 20. The nmethod of claim1 wherein the
col or enotion score associated with each col or
WO eppee®nt s a val ue on an exciting-clam ng enoPCDNS2008/069664
pairing, and the mathenmatical equation for nodeling
the enotional response uses the CEILAB col or
coordinates L* a* and b* as inputs. 2 1. The nethod of
claim2 1 wherein the color enotion score associ ated
with each color is determ ned by the equation:where W
a* and b* represent ClELAB coordinates for the color.
., 22. A conputing device conprising a storage el enent
where L%, 3)509d & @BWP?’EFI'%ABfCB?rd@ﬁt@EfﬂF'ﬁg?o'iohst ructions stored on
the storage el enent, the storage el ement having stored
t hereon conputer instructions configuring the
22. A cquvpna devige devirising eotqegefatanmnt del aneentigdr fof ex@nytinone  of
instruction§ t8led®n thelsfrayh-eletent, heCRirRe chBhRELAVNG R th&eon

conprising: a controller for controllin eration of
computer e, Ferou o o mPHISGHIoHER 8 BT BAT PO
one of claimemta @l.1 er; a display coupled to the controller; a
color library accessible to the controller and
conprising numeric data defining a plurality of
23 Acq&EL%&%n%e983§%§hgﬁhe control |l er being configured for:
' ?a) genera¥|ng % 'Vi%ual user interface on the di spl ay
a cdnftlfer foPEdrtaIfiy Gbef@biPbr 1 @WRedi spl ay region in which a
first group of color elenents that represent sone of

a usehiap@t @k deescalpikd toahe eamtrdllee col or i brary are displ ayed;
(b) receiving through the user input device a desired
a digniaygeurlerbleitearconliel: for the col or el enents di spl ayed

s RS AP R SRR A AR

plurality of giffergpt @forcol or el enents that represent different
colors defined in the color library in dependence on

the SWOlRs BPIPLEPNEG et OB fRIOPRRIANING GefsUaNRedRPTERCe BREEI on
display thasiboln@s aaepogroad dicblay redioe@acinichfa fikdt groop biadokor elalneritei N t he
that represgﬁtlngne %FB& Icagrsg‘e:ﬁ”eg irtRe 8&&%&%@ a\P% ﬁige]@%ﬁnbfrglce%in S

etermned in ependence on a mat henwtl cal equdati on

through the user input device a desired color emotion level for the color elements
displayed in the color group display region; and (c) changing the color group display
region to display a second group of color elements that represent different colors
defined in the color library in dependence on the desired color emotion level and color
emotion scores associated with each of the colors, wherein the color emotion score
associated with each color is determined in dependence on a mathematical equation
that models a specific human emotional response to color and which has been derived
from measuring the psychological responses of a plurality of test subjects to a plurality

of test colors.

24.  The color selection device of claim 23 wherein the controller is configured for
receiving a through the user input device a desired color group harmony level for all of

the colors displayed in the color group display region and modifying the displayed group
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that nodels a specific human enoti onal response to
col or and whi ch has been derived from neasuring the
w@syeladeonyi cal responses of a plurality of tesPCT/US2008/069664
subjects to a plurality of test colors. 24. The col or
sel ection device of claim23 wherein the controller is
configured for receiving a through the user input
device a desired color group harnony |level for all of
the colors displayed in the color group display region
and modi fying the displayed groupof color elements to
i ndi cate the col or el enents that coIIectlver achi eve
of color e'eﬂ’?@tsd%g‘fjﬁc%tﬂ theqrlr elgPeiip traLGalestyely aahisre thegesigd e onput er
color group Igpineryeieeed et hod for providing feedback on col or
sel ections, conprising: providing on a display a
visual user interface that includes a plurality of

user sel ectable color e entin
25 ActiiRle TR S ST e b SRR | o a
comprisingcol or |ibrary; receiving user input selecting at |east
two of the color elenents as col or candi date el enents;
Providing.qn aa‘ﬂ'?ﬂ'?g’ a ‘U%‘?H@e%f”‘ﬁff?@ttha&ﬁlcﬁé?ﬁ Pleralty aigigel | a first
selectable boloreamensiscda0ip ey Biseriting pifer@ efbioasthatakditunidiiadlly ﬁefprees ents
, . .rst human psychophysi cal perception of the color
'nacmon%mbh'nation regrgsenPeé by thg colgr candi dat e

recéiRyRBL ifiput BEIELHRG BG4 IWdGDf the cbiBEeidth&ikdds doier | nterface
resentation of the first human psychophysica

e
Cm“”megg @gﬁtlon val ue. 26. The nethod of claim 25 wherein
calcuaﬁn h§|r$gta nmh |€J]%Bé(lséﬁr§tlhu%h8§;&h6&l9 é’a‘?l ue 'S

resente on a sca a|m
percept'on\)éﬂ'é? Behrepiseerts ¢ &gt Wmﬁ‘ﬁﬁslﬁg%ﬁﬂfﬂﬂ?%%m ﬁfé'ﬂ%%’ﬂﬁrl on
combinatiob 0¢épr&2pen 8% tHe@olar dantieiste @Rbichtosmd response to the col or
conmbi nation. 28. The nethod of claim25 wherein the
preseptingtin thgrvighal pssy dnefaay 8 irgugseplatianegh thedirst Beparesponds to a
medmpmggg@@mgﬁbﬁeagéon of col or harnony achi eved by the
col or conbi nati on.

26. The method of claim 25 wherein the first human psychophysical perception value

is presented on a scale.

27. The method of claim 25 wherein the first human psychophysical perception

corresponds to a human emotional response to the color combination.

28. The method of claim 25 wherein the first human psychophysical perception
corresponds to a human perception of color harmony achieved by the color

combination.

29 The method of claim 25 the user selectable color elements are arranged in an

array organized by color depth along one axis and by hue along another axis.
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29 The method of claim25 the user sel ectable col or
el ements are arranged in an array organi zed by col or
walebloowlong one axi s and by hue al ong anot her PErS2088069664

The method of claim25 wherein the first mathematica
nodel has been derived from neasuring the
psychophysi cal responses of a plurality of test
subjects to a plurality of test colors. 3 1. The
met hod of claim 25 conprising: calculating, using a
plurality of further mathematical nodels, a plurality
of further human psychophysi cal perception val ues that
each represent a further human psychophysica

30. The%{tﬁo%potf |C|gig”l % \/%ltjfelnje(?n 5‘18 Iflg[ m&tﬂ%%ﬂ&?i%o%‘& t{a% %Iégnsgemlﬁod by the
col'or candi date el enents; and presenting In e visua

from measyrngrthe pryefrdPRYsEcal repnoasssHf arlueatity obfestsybiests i dideraliyiman

of test coldgsychophysi cal perception values. 32. The net hod of
claim3 1 wherein the human psychophysi cal perception
val ues include values that corresponds to one of the

foll ow ng human enoti onal response pairings:
31. Theumﬁihqdm&a'mﬁ%?mpr'ﬂ@ exci ting-cal ning; warm cool ;

calcul'agn u3| r%lltggﬂu%er[‘%the gtpcgyﬁgodds grluralljt fl%Fthequs and
6% F rrespon ?10 man Bercgp ion of
human pSY@mRb‘VS'MPWWO@WHeéMeW retiesesisd fyrthes bpvemat i on. 33.

psychophy&héﬂ pBRERRE obthe 6di6H dBMBindtionn&drakdihiag bF’ fre\cbie (fb@diid_élet he_
vi sual user interface a first display region in which

elements; gfis user sel ectabl e col or el enents are di spl ayed, a

preéﬁﬁ%nﬁthg|v§.9+@¥er nﬁgrfagg rép%sm%t%lﬂs Bnﬁe H@ﬁér hﬁﬁu5r¢ cted color

date el enments are displayed, I rd display
psychophysigg|iPgigetiin ¥#l'eSh t he representations of the human
psychophysi cal perception val ues are di spl ayed. 34.
The nmethod of claim 33 wherein the mat henati cal node

32. Theth%eﬁi;dto@dg.al BUrRtEn meﬁurhwcmwsmwc%bml valy@§ ception
or at | east ycho hyS|cw

nctude vallh 18 e e € o oy B g e A B B RO Eadl o
pairings: ingitipger@miiting zaxditintatcadmied; evaenHesol; lighttdaek; sleaedidy; dasgyt ay

sad; or fun* s%%tgnan’éﬁa va-uaffhd'lrg&réggorfafs toCA ﬂ]rﬁgn?b%rc\é@ﬂn%lf thigne of the

mat hemati cal nodels I's a color harnony nodel used to
ham“mvae%P@BP&#@<abbﬁwﬁwwﬂa}nony human psychophysi ca
perception

33.  The method of claim 31 including providing in the visual user interface a first
display region in which the user selectable color elements are displayed, a second
display region in which the user selected color candidate elements are displayed, and a
third display region in which the representations of the human psychophysical

perception values are displayed.

34. The method of claim 33 wherein the mathematical model used to calculate the
human psychophysical perception value for at least one of the human psychophysical
perceptions distinguishes between adjacent and non adjacent candidate elements in the

second display region.
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val ue for the col or conbination and under the col or
har nrony nodel when there are three or nore col or
weandioasste el ements, the col or harnony psychopPgBUSENS/069664
perception values is determned as follows: (a) for
each unique pair of adjacent color candidate el enents
in the second display region, a color harnony val ue
CHA for the pair is deternmined using a first equation
and in dependence on nuneric attributes assigned to
each of the pair of adjacent col or candi date el enents,
(b) for each unique pair of non-adjacent color
candi date el enments in the second display region, a
35. The%étl?ord.otﬁ %iﬂ}"%&’wﬁ’e?é&ﬁ‘gne%#me rﬁ'atfge%a?gemnlgggs H%I Q3R second
equati on and 1 n dependence on numeric attri but es
harmony meggliugerei@ celsulatg@lrolof hqrmenyﬁmnran@ﬁthmhya@ﬁlaeré‘mtloa,ol or
value for tHe2adt &ﬁﬁtﬁna@bremmnaemh@wﬂ)r@sandm foB& MBEN lhareraa@y
erce the entire c tion

tree or g CAERERARAY BBt Yo tolF nE1ont S Rl Gt o1 i ned
values is dpterngineer sgdollegst he col or harnony values for all unique

(a) fﬁpéa(eﬁ uH@uJ&alr%?aéjéﬂeh%f c%%ﬁﬁe erbnﬂe%tst lhﬁlets@éd’ﬁlj number  of
uni que col or gﬁlrs in_the colour conbjnation, and CHA

d'SpMdeW S8 RAPORYYgIUS EB‘r\ f thegair ssfjeteeapd Usiep 3 first
equatinad{ &acepéndeodeain rpaierisattribesp essigned toyeactB6r. thelbedr afret hod

KWBEN%F@ &%§§m$@%ﬁ@h@ one of the mathematical nodels is

a color enotion nodel used to cal culate a col or
(b) fengsch gpiaveapairef f“H‘a%dJ%?trCé@b%?}ﬂﬂ'gat? §legrenis imtAe e9A9PY onal

displa§ SERSTS 8 colwdtRFrRdry vale CH Y R&r@ined iRy acaicenid candi dat e

equgtllq%rer\:%(rj] $nsd {%énedeﬁ [ eqsnenrtljtmlelrlp a Er%gtess gscsgg(r{}gd E(j) eTaOI ?8th r & I(og)n ]tt he

fwn@d@ﬁ”&ﬁﬂﬁd@”@@ﬂ?e@meﬁﬁj%@ent col or candi date elenents

(c) tHé %r%%n? Relcbifiod 0Ny ﬂé §F?t‘ré1}z’old3r%gh19|ﬂatloa col or
ul at ed uﬁ%ﬂ% a first

oo BRI O SR FoHR B R G MO RS 11 Bl e
harrawwgtueed fCtr@II eraqtha afor péies g &llowsf adj acent col or
%gldate nts, (b) for each pair of non-adjacent
GHcgl ﬂyééh el enents, a col or enotion val ue
{ hp |s calculated u5|n%_a second e%agtlon and
where n's 1 el ERWENRE AT BHF SAATERT<ch B CPPIAPEERaE: Fiad A each
CHy are h@fmotyheopaifar adibcanbandashhadjiartt bk pairscanghctilatye el enent s,
and

36. The method of claim 33 wherein one of the mathematical models is a color
emotion model used to calculate a color emotion value that corresponds to a human
emotional response, wherein when three or more color candidate elements are present

in the second display region the color emotion value is determined as follows:

(a) for each unique pair of adjacent color candidate elements displayed in the
second display region, a color emotion value (Emotion,) is calculated using a first
equation and in dependence on numeric attributes assigned to each of the pair of

adjacent color candidate elements,
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(c) a color enotion value for the col or conbination
consi dering both adjacent and nonadj acent col or
weandioasste el ements is determ ned as fol |l ows: BOI/082008/069664
Enotion Value = 1/ n[ S(Enoti onA) + S(Enotion N)] where
nis the total nunber of unique color pairs in the
col our conbination 37. The nmethod of claim 33 wherein
when there are three or nore col or candi date el enents
di spl ayed in the second display region, at |east one
of the human psychophysical perception values for the
color conbination is determ ned by cal culating a col or
(b) faneich 8" dgradipeint el randilatsy elepentha celgl Grotied iat i on
(Emotiony ) chlduit@st] Laing aagtang etitiios ahdin depmitierae oadomex. 38. The

attributes egglért\%?]j gchcdfﬁ'i 'Ba§§f ﬁ’gﬂ%dﬁl'sé‘ht a{lgr cgﬁdléé?gelgﬁ{gﬁy and

physi cal "perception values represents val ue on
(c) %C%@Wpﬁ%ma'ué RS theoreior C?'@@'ﬂ?@ﬁ%@’%'ﬂﬁfﬂﬂgﬁgthf%ac?ﬂﬁ én¢ol or
nonadjaceﬁtQﬁbf maid@te,aea@ﬁtsmrmga 8s Rll&vst \Igvo or mozJI ed_col Ior
t he secon i spl ay
Colg ?5"0(5' {@i’eT '8?1“ ”éf ﬁ%@gﬁg&khophysi cal perception
where nis Yr%' tb’tglsnuttf%r ctfhﬁq@é%o@fr pSIRTR N Rblb tomBindfiner M ned by: (a)
cal culating a color enotion score for each color in

t he col or conbi nati on according to the equation: where
Crab, haband L* represent ClELAB chroma, hue angl e and

37. The|meifidrpé 8lgimf Frwherrin wids) teere atedhiee or raerd clpl) capigaie

elements dpRYEDIn AR deBhdGMpRY r&yint athstsiRIBthe hdPan The met hod of

h hc.Ia‘lrnZE{.v\hqrelfntE e flrsg uman SMCh&gQ&ilfﬁl

psychophygiga! PRISERIGR VA BT "RPD RUY P8 208 St o Yo o] a5

a color embiinrsoery faiehtheoplad intilye ¢dine coobioatioe endiihemaveyingttiee met hod

color emotioRGld#gd Nng determning if the first human
psychophysi cal perception value falls beneath a
threshold and if so generating an alert to the user.

40. A conputing device conprising a storage el enent
38.  Thegmpihog of BIptTY & whereid ete @ fedutpn gsychehy tel PRSPRPLIaR or ed on

values repIeB@nt§z§ 41@0éh :ﬂv@rmﬂbl enidiBn tRpSBE p@ihl‘ﬁﬂﬁ%e b@lﬁﬁ' ng stored
her e r instructi on 0 n t he
combinatc K SHbn GRPAS Blo ¢ L (ARt R Al b0 e

second displaafagion 28 laast @@ of the psychophysical perception values for the color

combination is determined by:

(a) calculating a color emotion score for each color in the color combination
according to the equation:

Warm=0.02+0.12(C*,,)"* cos(h,, —45°)- (1.5} 10 YL *)

where C*ab, haband L* represent CIELAB chroma, hue angle and lightness for the
subject color, and

(b) then averaging the color emotion scores.

39. The method of claim 25 wherein the first human psychophysical perception

corresponds to a perception of color harmony achieved by the color combination, the
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method including determining if the first human psychophysical perception value falls

beneath a threshold and if so generating an alert to the user.

40. A computing device comprising a storage element and a controller for executing
instructions stored on the storage element, the storage element having stored thereon
computer instructions configuring the computing device to perform the method of any

one of claims 25 to 39.
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