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WD 2005/ 124301 PCT/ GB2005/ 002171 A COLOUR DI SPLAY

SYSTEM Techni cal Field This invention relates to a
woobsszasadi spl ay system for aiding the sel ecti ®@aTasRR2008002171

conbi nation of colours in col our schening Backgr ound

to the Invention eggt FP? %yt and
pr of essi onal specifiers e soneti nes have

difficulty in quickly and reliably identifying col our
conblnatlons that are likely to appeal to the human

-J¥§@£ﬂli@—V%lle those with particular aptitude wl|
Tﬂ'@\{ﬁvénlﬁ%n dé%@ kd tay c&l@u#%@sp@iyh §Yyst@R PREt £didk MR selection and

Interior n such as relative surface areas,
cotribxriamor oﬁn«zﬂounsghtolngr schemygw. virtual |y any conbi nat i on

of colour to achieve attractive displays, nost find

sone degree of guidance in narrowi ng down the choice
BRke@hh& iRk iIyemtibebid Plioasrt! ong as the gui dance is

not overly prescriptive. In the absence of such
chuumaﬁ@@dam@fem@# spretfissuplékegrmegmga dars dédculygp gyickly and

C

re i TR FRIRE BRAF sohbfelal mACRE MY BLARNE BEAE Fitun cve.
W&iUé tiede tithtgaetiduds lapiitnde weld haanthe Vapabdity tgusedebertmperts of an

been used to proposed col our schenes follomnn t he
in{eReT Besigt Sugh as |r?11?Wf‘a?ur1%é§/ At Serture g ablingg Rresyirually any

r
o R R T b L e Jesree of
gutdnmbe iredhrwivihg daewvntizd cliomy o |aﬂtﬁﬂnahvet8d1¢hifumrlpng/as‘ e gukdgnce
. proposed choLces.IThE Iﬁl e.for. Colour s tg¥1also £
s oL QUPRY PEEHPE 1B riBe ARRACT OF SHich BAIaICes i pider présSure o
de‘é@l‘ﬁ{ersaéélb&gséh'éﬁxeﬁnijretrﬂ&e m@I}fTR*J"fe%'eﬁtgle@Ul@ﬁs s&ﬁ:‘ﬁ{bs Afatlfer than
unber of |ightness values. 25 Col our wheels are a

explodc nthespataetial cepbisprsaneissuibdd odho sk in gigstitiave a

fixed relationship to colours with which they

co-ordinate. Colours are represented in a progression

VadoRURfdea hevdisked ugéd @l Ropddediadlbir RAknied fodlotirgd the choice of an
saturated col our avajlable 1is shown, but these very

iniial dory colupurle AEk Pamtsy Colowr andGondaengyige Ferommands .cekours
scﬂs N @ééeg?or{ ﬁ%ﬂgnmé?&% z)fﬁg@gg%dggmgégggsg@fﬂ ur@hﬁ%amtammg
smﬂgﬂmhspnmwa%dshd b&)pomalt d:l&ncelsbiﬂh@/é@l EtyhefseCahmr system also

generally . show .o few colours, ty
mEsu oty SRR |30 i TreORPRGdn: A Tbee. Eririsitg,dps Shd o
ha%ﬁfsmgqmw e%rﬁata%m&%pugmw&@%mwat uses col ours
hin~a tonal zone rather- than the nost saturated
colour avai lable, it would be much nore useful as a
racti.ca] WO 20 /12430 2 PCT/ GB200 2171
C 8%9«*}?@’% 851 @ 40Usnsional 2 ferrenaret ol foq?‘gsp%‘d?r&ve 4 fixed

ref@ilbAstip Ab dAld¥s WHINC Whichetha @%-dr@inaté! Toldurk e sepi®schide in a
but different tonal purity zones. Some inprovenent is

prcglfeewu obhudsrrsaundcorisue. Giialy opbt Gasnosssatiratedssplous v aidable
1s Q;Qv” Sut . tﬂe{e\’\@erg B'Hn#}"r:t &ﬂ@ﬁrs alrt acynl)of sE8!iRHE 1{% | & interior
enent s of "areas *ourco on

d@bfaltllﬁg gbmeawtleeld howasttisr dyse saruraagedldums hlf abk ssamdai ke in
are, in turn, arranged i grid of__horizontal rows

PrABRESYERY | o SPEMAYS 19HEE dho GFar HOREVEotlsss are generally

show only a few colours, typically 60, or use very small colour representations.

If it were possible to create a colour wheel that uses colours within a tonal zone rather

than the most saturated colour available, it would be much more useful as a practical
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el ements, their arrangenents on the strips, the
arrangenent of the strips and bl ocks are such that,
WO ypsaz3dy, there is a progréssion of hue in OPEI/GB2005/002171
direction in the array and a 10 progression of tona
purity in an orthogonal direction. Such a S% em .
C%??reﬂilemm/m:i aweelt Boflifigulinifeerodues acwolew| digplay which
et R b ea%é Ricd bt 4 EncAbnrh Bkily oot ed surface
area e systemalso offers a ges over a
conputerised systemin that a nultlpI|C|ty of users

can .use the syst sj qul t aneous and, col ou
Sl BRRTEA e B Donkan dalaur ghtd $-(Elitn Suctyar sttem
ccﬁﬁﬁr%\é@ a QWB—%IH&I@:]S%HIP %a)pf)f &ﬂé)tﬂl'kranﬁ)mkﬁeﬁé ielRMBAL S bfas of
be viewed sinultaneously and in an ordered
calouranogeneon strigowévend, The cahdssardemangedundlackatvhich are, in turn,

unskill ed .users .find the s se
Pl b € Bt T it ab VS AR BortER i, Hine' QphSpr i Sotour
clemente)BeiP hrriddRmRMRI0AGRe NEIHS ARe aratFEMENt ¢Tfthd &fips and blocks are
Invention 20 It is an object of the present |nvent|on
such thatobipirallnthpigsis utregiesipn ehheg inoore ditaesiRn lin &y ysasrand a
s, of S a e._r 0
pllogre§§1)x? déft go%a pﬂgb’r i{g an 01188 o%‘é[ adrl%¥ﬁ(\§/nel g\ﬁ i a%{@ge“?n cfffers
advapitag@b o calslirnghéeds amfce rc@touasﬂmls oiaké hméffdcﬁ\/@ nkd @M ,their

there is provided a col our_ display system for aidin
cqatfdl WEfretFdn TR StahBisn AtTFIS RdvIntagss GliFrs? GAMRUTESGH system in
thﬁf“{'ﬁm&ﬂrm ?ﬁ?ér@cant B thé%ﬁeﬂ{%ﬁﬁﬂgﬁéoﬁg and c@fo{lp}’elp%ductlon
our sanpl e el ements each of a respective col
canhee celteiedttghbgi r@ogra)uym@uahlomssctaegeeninhbﬁksf colour sample
according to hr o icity and ht ness;
cIgarone et riA ey S4ch 4 gt enggseto it eer it
hWY R fOIR W WHsRilBE 1BerS YRIAIAO S@stRS RESE bVBmited L& selectmg
bl ock and whi ch have predetern ned chromaticity and
cambyhatines of peloprsithdt @ppeas bobe ayeof the averagraperginock; t he
bl ocks are arranged in at least 3 parallel i nes
according to their associated chromaticity and
ShhghtneREe MveResd i es such that all of the blocks in
each line have simlar or the sane respective
associated chromaticity and Iightness properties;

each. i i
580 PP Bt bR P MeTudbh, Wlch allows
wiaskiled usemge sdequ:enmmmbnmgf ¢dieurk ioner; a deel‘liaﬂgdaaibIIiUeblaﬂ(t konal
the, col our sanp ? el enents are arranged in a series
p%ﬂbe%C@ﬁEW€ﬂﬁﬂ¥§3Wheﬂﬁﬁ’dlrectlon of the said |ines
and corresponding to the sequence of the hues of the
elenments in the visible spectrum and in a series of
Ak¢qgtingés s firstasparenf hisimebntidnathetd igiproveds] 4 edowabgdapbsystem

o s BRI Bk OrmE R P Toi T OOE ERRBIEofBigren: the
syBRAC ComMdeY ah Arrdy 8€ cHRUVE: 1@'6[%%‘6%&5&61'{' of Badsptdifre colour, the

bl ocks containing the 90 degrees Cl ELAB hue have a
elpmentangieg rapgredofn slhirsrdial tlodks pesexdingidn e q)mmathlm and

i8S 508 DA DB RO ARSIy P g

a Hae vmige ee@bang teahbdt Hld)dkE‘arﬁiowmeB hasl ﬁreﬂ@tetﬂﬂiﬁe@ eﬁm&ﬂmelty and
of the 10 hue ranges in the visible sgectrun1such t hat

ligthaess iy RETcsrASSR G ity thRY RIpckidhe blarks pEGOHTHIGEH e at least 3
pe[rQl'ﬂeg §ine§ Q%PJﬁg 'td"t}élrddsgcﬁz%té@&rgﬁltahagp% li§HndsEBrd JeRRS such

I'n particular,
that all of the blocks in each line have similar or the same respective associated

chromaticity and lightness properties; each line contains M blocks (where 6 <M < 12)
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is preferred that the lines are horizontally oriented
rows and the hue range segnents conprise vertically
w@edosm4sat col ums in the arrdy. 15 In a parti CROEHGBI05/002171
preferred enbodi nent, for any first block in any one
of the rows,  there is another, second, blaock which
whigh aie @gARAdnint § hye ranee| quency sugna, higeincy vithin each block the
cAFhSaARE e p el 016 ok el Bl ARSI o
ths eatdolnmescahdwmenqs;ajndmggbehe wkquehce bEtheders af ft}ner slbments in the
.%E ul ar range. of 140 gsthSO.de rees Hye.in
VISP RECEYN oI Lifatedies ALY ENAFSADLFRERIs S5 tht lighlcps increases

indREbRhARnaBERAbn; Und (e ar%ul%)r 3 Yenragey Besci Bloua eas deﬁned by
Cl ELAB tol our space. The maxi mum angl e subt end

tha G EbA B dedoursprsdvargdn size bétwehie bIOCK ARh dlit dmbloel@a:oetammg

i b 15,
20" deBteef I 3BT Rinaks ot AelE TRt orB U e e S hate
thd sRR AR ile MURThhdeydMBe bldekH@giAeing Ak 170 Izl CIELAB hue.

el enents of a first block of elenents in an array of
Preraly. tb@ éwemnge evtBRGFealong eagh ding weriespopds t thesesmence of the

I g [ r
L PRI SRS R By SRS SRR S0
overlappihp@ué rangt sédnaaks incodirdctibh ertkdgimahioshefindshdn pasieatir, it
bl ock . 30 a?lch have a hu MAthIn a predeterm ned
is rgferad thie(feakingsire o mn&qdrr@@tsﬁwd thp BB% range segpents
cHpr RS RSP Biclic I ampelBenssy.col our wheel . VO
05/ 124301" 4 PCT/ GB2005/ 002171 (b) Sum the counts
for all elenents i of the first block and express the

I el fPrE R b R RRRReT B 6 etaNBteit 1 8RC phife rows,
thSRCR N othe Géeond, blbck Rehiald Y€ a RoRToPMIte branhadi ment basgcsi3 on a

there is a second angul ar range of between 78 and
red@grcg@glq’elm evhical havengor BecA®s oblequal apglgoehithmahionte thedIELAB

sectors hav aver a ubt n e
cRRP e SBS (el G¥af oo MITHET Pt WA Bl & BRK angutar
rahg§ IOQFIAO antl 239 @gedeermedin that CIBIA® dofoul spAdegRbve an average
maxi mum at or near 20 degrees Hue. 10 For _a 48 step

sybimdp@ Arele Pt entorpled T OihdoQn tdsarees irs thesCBY- 4B SolgiuR space.
r
TRl Al L R 6P S U s iRl periBF of e CIEL AR, colour
space sibattof hisv@odggigdesvion 150 adé gPedegretscHue ELAB, Wit h
t he maxi num occurring in steps 31, 32 or 33 (i.e.
bet ween about 13 degrees and 27 degrees Hue Cl ELAB).

THecik L £ [
A RSTRECTETRe S SRR SRR S et e

toanlgblesleofentslm" arfuptpiﬁdclsefcﬁlcmsnts umant aTH60X apdapr ebsgndnts ¢onebine
EL AB i ferred, but not .
w B SRV of thsse SRR B o7 i 8L bt SR U PRemntsagsing oo

ugﬁg&a;ﬁuﬁgguy@gge@ﬁogreSS|ver rather than in a series

of discontinuities around the ClELAB col our space.
The nunber of sectors on the reference col our whee

' ?oragx%ﬁ‘%!e%ge%?yﬁk Yhea{]r 1 Qltogge&)unp h e%rgéng Qf” the d?é r1d block

*And/ or , and erre
whﬁ:hlll&ve a hue within a predetermined angular dev1at10n from the hue directly

opposite that of the element i on a reference colour wheel.
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25 The nunber of blocks in each line is preferably
seven or eight, with no nore than two bl ocks
wezwsnp@esi ng a hue angl e radge of at | east 148CTiegem®@e®802171
Hue in the CIELAB col our space, this range including
he 255 degree gpd 313 degree ClELAB hues. 30 In_one
(b)ar i 3m the Fungy,for 2l Rlerenys 1 of ghe figgt blogk and srpisrssthe sum as a
|g7%h&ofal 9l i
Pz ol ol BB PPN AringG A c0ehR and the clemens
ofpthe sécond bloklk. applicable in the case where Mis an odd
nunber, the hue ranges of the individual blocks in
each line are of unequal angular extent on the
InftgE %@@jﬁet@ﬂb@%b%ﬁﬁht Wcrdlis aSeBond 4rfaB1aR AL BF bMPeen 78 and
2005/ 124301 5 PCT/ GB2005/ 002171 exteént of the hue
9% degyeesoflua e thef CHiHeAB | coldus spicetinewhich éhdmiappedaseciandave an
o R RO TP 8Dr SEAERS o b Pt RgeR! o e,
it aRiticgran titat fyeisfaclight hibduhh& o2 nesrdPeddRees PlueS
perception of colour is such that 5 they are
particularly sensitive to and aware of differences in
Fct}uae43 Qteﬁ)r}%fei\{l\ﬁlcle%‘gloru?%l% 1, \\%fere% B‘l% f{isp %tgh%oﬁtaﬁ%t ulr'ggellow (90
especi al'ly en conpared’to, for instance, gr een
depets HueeCTELEd )otie thind andul@saddecinoidsssiad 29gaiddgtoréddponding
of the establish colour definition standards such
togboh v er EETRes %?@&F?g&@é? C%*ﬁé%s»@mm BAXIHAR Ofqiring in
(@ET 1298 0P ST BWbetWRBISb P 1 PUELBEs AN B3t 0o ERIRYAR),
s%%nbina?iong fr%n1oppo§ﬁng s%cfbrs o#ﬁg golgu?ilo )
wheel is, in itself, of uncertain and, therefore,

limted use in devjsi an. i nproved aid, to col our
Tt Fatind Fenfedend el hling T eee e brufRHRt the woral of
alF QluddidedVaRatSof th ehapp¥PiRMBrS Siim @186 @BEY estiA KIRSCEAGOR! Bblour
of these factors and ot her observations relating to
spaesv peopl e react to different colour conbinations in
providing a particular arrangenent of col our sanple
el ements in an array is defined in terns of an 15
Itespiricahbgt 0 loyshtisledatithe b tangles Betastlicd Byahe atpbéd scStors
a reduction in the need for skill in achievin
vagy, prQgEessYElyathsT han i seriss Of dﬁcwtwtrea@géméﬁh%g% colour
s %s is done while still providing the user with
R'&Fitude in the selection process. According to
anot her aspect of the invention, there is provided a
colour display 20 systemfaqr aiding the selection and
TEOREMbEA! Shetgh %ﬁ?ﬁs Hierense elpwayhestiens Ady/antagpUsy] 4 integer

dib 18 Mf tig %%Fg{gh{% @Rd &t Mab@Nx 0OnE Bie@éﬁeds@am@ i€ 48.
el enents each of a respective colour, the elenents

bei ng grouped in discrete blocks according to hue,

hrongat i Gi and |ightness. the col our. e elenents
iR ootk i soch 306 R festLs6iin 28 eighl R ne o R o
blbaOchRPRRGTY ¥ Bud andlb adngel TGk 16801 ¥ HEdtedia € #Dthe CIELAB
predeterm ned chromaticity and |ightness progertles

calewsppres: Bus inghinchuingihe RS degiec angl PldidsgegeC bess.
in at least 3 parallel lines according to their
associated chromaticity and |ightness properties such
Intdnetvashiht, e hubearfgeockihe iimliedadl bldcke ihéueh 1ins iafd dfakqualrangular
t he sage respective ssociate% chronaticjt&wand , ,
eXIETY IS I PRASEolquE svhegh JR anpthavarknt Rrrisulorly ageliceble in the
cds¥RAR: B 15 N sdd b O had BarREd 8NERAndiNi a8 HsAREch line
30 sequence along the line; wthin each block the
are gif ameqea rapielae exterinos ther elaenangpdaeliri wheel with, e.g., the angular
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a series of hue increnents in the direction of the

said lines and corresponding to the sequence of the
whews/1p630t he el enents in the’visible spectrumpe@ndBws@02171

series of [lightness increnments such that Iightness

i ncr es in the _orth n d|re tion; the WO
e SF e @mra@gbefp@fgg‘?ﬁ g'@ yuedEng ft et 1.5 times the
an QHPE)ktéﬁtSof@ﬁe hRAShe Ot %h%e%mec&hér%&@fom& ﬂn!ae
airing of predetermned blocks in each Iine. IS
preferred that, in the systens descri bed above, glven

th t .th t t al | el
R Bl S 1E50 pemob e £ b B2
th@f afeNBariOLIANY SensRiveltf@nd @\vaof%mb&e%eﬁwmhé Belld¥€region

at least 3 ltnes conformto the followng conditions

of(thg visibld Jpeatiem ¢sprgiallewher eompdred to ifgr instancsothgiarednsand blue
Bk, Al A N Pt B el i

stadﬂeﬁis Roth aeht GIBDAB ¢dIk5hr(sp)ceanIdwl dbsérvhtiott ﬂhﬁﬁth@fav&a%e person
saturated colour and a visibly significant |evel
teqghi YoeprefstCOREAStInG (LAlQW | IIMbirgtigns e RPPeiRg: Seciers iz Rolour

whai i 1t§:'lf"8f‘u{h\%§glngaﬂg, tpi%,ilegﬂrg,pﬁgﬁedoﬁgeng dgtlsia %n%ﬁga&%@ aid

any ¢ol our our “does enot
to camhalirt SCth(ng) bevansec thiech hireom r(u'm'b)er lofitdifferentncoldbr twheels. The

ol our,s that ar ures nat ed
sy Bl S Gt oW G SRy S G AR OB bperalaredgiaine o
hd+P! ldble 3@t fr dlt?é?&’nth @810@9 dco'rﬂlﬂﬁﬂtﬁﬁ§ Siph %Y@wé‘mb ow’ef)artlcular
chromaticity than those colours of the sane hue and

artamghncrésgf wekoui rigmpben dlenontss ir( |a)1 aramd i idefined0n Tteems of an

esfaﬁr ghe% coggurouéa%u%ep}eghk a?(rf g: 1s %Fegiﬁgtﬁ?rg }n? h\ésneec(Ii for

skfUfiNachi@ing duBcRbRl g@rﬁb&ﬂauada%v@pi whueSrahgé/@f @&1MrghFhis is done
chromaticity than the colours of the same hue and

whileysit hrsgsiding theases widylagindain the aeledtion pregsss. t he
bl ocks are arranged in at least 4 parallel lines in
the array. 25 In the preferred array, the colours

Aémkdin@go Landeier aepedt tf afe (ihyentidy, therd & prYidedVa bkt "display
and those falling under condition (ii). may . be terned
systeme & 2idiRgeths $lketiop Andusambigatiqn, @f &ﬁh@rs in jcploug rsgheming,

wh v dede 14 Pgtgmt Yé@mgﬁ&‘é Pin 4 9§%\r%n§pﬂana&?ﬁeg elements_each of a

chromaticity nmay terne se Wth
re$ppogye chlponehé clemcnt’sOadlmg' gradPed e disotedeibbochs abdiondi@gab hue,

bl ock .ma arran ch tha ht ness. i ncr eases
cHEY LD e <o S Lot SPIEREPHIR Huteh raogasus have
cotns ivatien takey wlfhnarh and h&%gnaéspe&ﬂve apt ih‘a{‘ bldck A mﬁch have
essential that every avai hue i ncrenment or slice

predeterapness epegticiin aeh bBhtbbsscivoperties agsaciated| with ghat (dock; the
blbcﬁ(%r e gﬁgné’eﬁpr es?nfeasg Bnpéaralli)éloﬁnesaralgcorﬁllual lcy their associated

chromaticity and lightness properties such that all of the blocks in each line have
similar or the same respective associated chromaticity and lightness properties; each
line contains M blocks (where 6 < M < 12) which are arranged in a hue range
sequence along the line; within each block the colour sample elements are arranged in
a series of hue increments in the direction of the said lines and corresponding to the
sequence of the hues of the elements in the visible spectrum, and in a series of

lightness increments such that lightness increases in the orthogonal direction; the
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“KbammEEnohue slices

WD 2005/ 124301 7 PCT/ GB2005/ 002171 represent ed.
However, it is desirable that the hue differences
within & block are | ess tHanGB005/002171
degr ees. is also preferred that within each hue
i ncre t at | east two |i htness | evel s are avail abl e
syslsgn p‘{{‘égeerr SHPPIsSS At 6?a5h19%@ guide devices dudipating iice pairing  of
pﬁ@&b%nﬁ&blmﬁ%mé c schemes within a block. 5 As

not ed ov there are a nunber of different reference

col our wheels which may be used, and which each

t ontrast colours | i gh
teaf PRyt SyFenIG st St P etk B aranged
inPANdakCHpAaNY 1REE T8 rBe libhRBS A0 ThidM £RitIBYoRRies MPRld @tburs
to the standard Cl ELAB col our wheel to produce a

ofpthet ¢adotrasampe clemrnds dbltioupt l@sihledinegtionforins ta) ghed fallpwing

STl T Y EPRRSEERITL, "aheel which opposes.

accept abl @ contheasloungs subk@biigly fllotshefatedvay B IBYxtHR of the
used. However, whatever reference col our wheel is used

as the basis ffblllly 5&‘“&%¢W°‘Hla§ﬂlb@5 array according to
t he inven hon, [
possi bl e {'3 apt|c})1 %Q%F?ﬁgf e%f érnfg%érlrpg?%}l?ggas&dt&re of a
descri bed abovataratedebmm amrb:h ourbﬂy fignifitanttlbeel o6 mite, but has
sanpl e el enments in.each i C il provide a
predet er m ned ¢ &HF Vrﬁ‘%’g M’Rot}vidﬁqu y‘pbéPhrgé‘feé‘rh‘?es the
a measure of hewN&Lbeid %@h%ﬂér t‘ﬂhl%@ﬁ)%’olé‘&rﬁm(n) é’Md' | be
able to facilitate easy sel ection of” acceptable
cont r ast i @g) cothegpkwuf doesanot p)acttqooditlan (r)erbeccmd@tmm(ml) bunrls in
wheel , with a higher conformty val ue indjcati
the® array wi | ot eoqigghd AESalRyre oy by Bey. bu
contrasting Cotddin 2€ViSibly §BnificihtacedHFantLated c¥lohf) add for
further aspect of the invention, therefore, there i's
al so provi ded @nychhoand digbmewhawgtlewt @hroaia@pmg thamethose
sel ection and c,coqm% %?tth@ @axg% hﬁgla%HrI%hltl{esg %1e%H1[1 condl%lons (1)
schem ng, wherein: 6 Artary
col our sanple QMQﬁEnts each of a respective colour
the el ements being grouped in discrete bl ocks
according to hue, chromaticity 25 and |ightness; the
r I Ve, C
T of AL e RAF O R (7 Mol hOSHviBCd inE BV P isps of
diﬁfetbn‘z\blhroimahama $lltchdlmt Anmone gtbtuptd‘lﬁm rufatducshlta?oe &mﬂgher cl;rlgmaticity
pr.operties as i ated wi a 0 e
D EARIS o thes s e ang TERILERS 18 e theT Sroup| FBanls'Gse, the
bl@@l@‘soarrghlﬁ‘ﬂlgteﬁ ih Rakdst a%a&%naﬁre@ in € am omaticity and
| i ght ness properties such that all the bl ocks in
each line have simlar or the sane respective

a SOCI ed, chromati ci ht.ness pr.o ties; ,each
o PLART ) e Ehlobitdlint AHORERB LR iR, pE Hefimed
“‘alrbfaamgeadd ithosa fAlRg uhadtIDNGRIGHENY thaglbRenemidie Hredhe; Wkre the

2005/ 124301 8 PCT/ 3B2005/002171 wthin each bl ock the

cadonrs d@llingppres () arreditided irto dvp g, thasawhhigher efromgticity
mi6E AL Swebmt B ﬁJogeesvhh%afchg&ﬁﬁgc?twdain@es and

rrespondi ng to sequence 0

The colours within each block may be arranged such that lightness increases
consistently in one direction, and that hue increases consistently in an orthogonal
direction. It is not essential that every available hue increment or slice is represented

in each block, nor that all the hue increments represented in a block are equally
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hues angles in a reference col our space whi ch opposes

generally acceptable contrasting hues, and in a
waersass3of | i ght ness increnerts such that |i ghe@Ees2005/002171

increases 5 in the orthogonal direction; and the

angul ar range of hues in each bl ock, as def i ned by the
repespeiiechc d1avvsurit 1 gasieblenttiah ghes Bue diffsaences b Foxﬁeaéwa slices
wﬁﬁ?ldftb?d'cﬁp zﬂ?qes%ot'ﬂtiﬁ)rl'g‘ (ﬁélgree‘ﬁhﬁrﬁ'enso ?Feffér?é'dmha within each hue

conformty” neans a paraneter quantifying t egree
intenwhi ehleestemventghtidss devetseare saaidabde anrppm‘ferakﬂlycfour or more as

sanpl] e el enents | the arra rrblne Wi t enents of

Sy FSRIE? TEBF GRiRH P! SPOREBREHEL SPIPTI & BgIoCk e

par anet er being cal culated (a) by counting, for each

element i of the one group, the elenments of the other
Ag nolag abwiec therare aaumber ofitfhient wefosercgepiouniviieds aliahl may be

tion fromthe hue i,rect | S|teth
B S obaf bt S RBAPUS TSRy Y BF wass.
InSthTb @i fidadio GuNtesceibe @l partitdamytpseferred trahdTormd RENiEH MY be
and expressing the sum as a percentage of the total

anplig & thefstandard(JELIAR eolowi whaeh o pipdudec raracHisfreferengggolour

wfx&:q »\% aﬂ?ﬁﬁ&d% Ihtéedegérnﬁﬁ egﬁ%;d%e‘ﬁ?%?% o‘ri’l*?‘e?ee%bogrméd?se any
Fhvent T on pr ovi’d a net our schem ng

othemnpeférsndegcd@lrectideh gvhiahdopposts Mcagablolwu&sstﬁqgmmﬂMS in other
array of col our sanple elengents each of a respective

WRY Y D Wpfdr g‘wwrﬂ@h@aym Fisrence Calpaﬁwgae A &he bgpis for

a b(ﬂBﬁ’r d%pﬁ&)f & &E%ﬂgw@"-iﬁ@irn%ﬁﬂbnt f dMiSodimés of the invention it is
chromati city "and tness; the colour sanple el ements

paskibéahapghotip pallnblpﬂmwfecoaltﬁcbroutysasvdﬂsmbedraéovw tchsetech colouss for

ctive to .t hat ,grau

b B PRTHIE R Eieb S VRl hY S S0V s peprefgrmined

cotSafityatrad cotbhinitypdrafib@H R a hERul STHIS REIEa @616@ﬂ&§§lay Brray
at | east 3 zones ‘according to their associ ated

wdhrbgnehle ctot fpcditale | daghtsalssBorprod prscentatye sepnkrastingt collourSOfor a
rp &g %'é%g’nclenco?o%?h lé ln ané’ ?1 h%* ”&l vgl 1[‘T¢‘cﬁ‘crr?1ng that the

R i

respective assocCl I‘OYTH

axﬁp@ﬂrbe g5 (Ao ae@nse fmma&l cm‘atrhétﬂi’gwonﬁjr (swﬂaetrcﬁl 61 scdvkdance
12) which are arranged in a hue range sequence;
with tarfwﬁheé@éwcg%td}ﬁ invisatieny thsipforea thsreis@lsormspyidedip golour display
sﬁ{erh?qgleqm' heS %lécgﬁ)nogncpld br”flgu&{‘%rfe&‘?&{& ﬁ%lo &hemmg,
sequence cofresponding to e sequence o es
whegines in a reference col our ~space which opposes
generall acceptabl e contr ng huis and in
ser i BE syftem; GRIPHIEEAN HEPYe ARl e FRsk S 3 fgspective
ccﬁé"&rh tr&f&é&ﬂeﬁ@ Bé‘ihg g'i@lp%&l *n 'd&cMH Gl'Bckshéb%or‘d%g f%shden cKdfaticity
direction and 1 ght ness varies in an orthogonal
andi leghtndsein; and WO 2005/ 124301 9 PCT/ GBZOOS/ 002171 the
angu ues ef i ned, by the.
o B el audle clisf OrERR Ik atnag telts Bt dYe Mifin o
?& @és@%&% t@otﬂﬁtolﬁlﬁblt ¥nd Whedtehdvet fredétérintThed chromaticity and
con ormty" nmeans a pararreter quantifying the degree
llglﬁn%ﬁlpmeéleéﬁﬁﬁ%@t@fw@ takbloglsi d group of col our
sanpj t
anot L% b‘ﬁ%‘f(g?a%uﬁ'ra'n e& F1 at%z{stay p%x%!l’gf l%s\%céd?dlﬁnﬁqg‘a{eﬁrsas%mated
cmamamat)eand)dagmgessa;bropérabesluc(habhabyllcnfuhé Ibﬂtg:,ks fimreach line have

similar or the same respective associated chromaticity and lightness properties;
each line contains M blocks (where 6 < M < 12) which are arranged in a hue

range sequence along the line;
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each elenent i of the one group, the elenments of the
ot her group which have a hue wthin a predeterm ned
waegstiasoidevi ati on fromthe tue directl y OpposHARGBIas/002171
of the element i on a reference col our wheel, and (b)

by su n unt of a | e :

gr o@ﬂ%ﬂg@x@ Cri ?clul’iéa@ﬂ{% 3?“ n%%‘élfécen gé% [{(;? ?rﬂe% of hue
indr&héilts ML Afre@fon &Qh@ﬁﬁcﬁh@és%nﬂ Rbfredpoadak b be seh\mmﬂbSthelr

i and the elenents of the other group. Here, "
hupseangleRain rig refRrsnpuiccolomii erpcar whighnePRASES &q‘i%rlﬂﬂht agegptable

rt stl cal | sde

cofgas iAg hiies, é‘ﬁ% éﬁ:ggf: o%r& rleséévld{gﬁ gs@hnﬁ%d%?@ggg@reases
in ERARtbpeng dirbetdinheid on the wheel , substantially 180

degrees apart. 15 Qthers a cts of Lhe nvent| on
| nc|t]gpdéngyé§| @ﬁg%pgg%%ssgseacégiqfﬁ(ma? Hﬁh %gpeomference colour
c%h a@&%qé' r8 ret ?&&fé&nﬂfneﬁ%&fﬂiﬁqty t QA& ein the term

rbu oge er an spaces out in accordance
“cwfbhmmemansm: pplamstes eluamlfVmgethe degree o pdmch emants of a one

they in de an .interior. or exterior. desjg cess
salélsgrgyé;{ og&%ophsa@?pé§ glempnisdp gpehgﬁye?o Otgnmlhn eg rg?rﬂia another

orORLOF Blehieftsi ALRE 2Ry, Othe Pafadidté@ betnd tae@ate@f(aby counting, for

bU|Id|ng, as set out in claim?24, a nethod of col our
eaglt hl@mengl af t@ecpneogrpup rihe lebgmenissof the @gharegseyroihish have a hue

wi rééleprg etértérﬁrrlr%%?ngt egl%logg:r n%olféomlezgfrec@@/ nsp%ogl‘teé fﬁa of the

eldiéit W8R8 a réf@fen@é(&ﬂ'@uﬁvh&g\ahﬂ &) b/yeduinmmg elid cogats qfallietegnents i
slabs, tiles, 25 floor coverings (includi nge car pet Sl))
offthprong serpwmieng cuPEEsSE flif HITE HASHY PEEBRIAES OAH total numbér of
f nds.
pofi sl of HeHiets 1 3 the LshBh B ARy M0
The Asotherhespect of ubednixmoiaall yrot/rdes i an ol alehed ©6actoilmgsschﬁming

particul ar pain var ni shes and | acquer.s, . and t
coORBINGAE SRS S5bo NG QA B AP T GAIRY DR gjemens
ea@l? BEYAS eJtan%FohPWH&EenﬁySt ems in-store. A collection

tinters produced according to the principles of
t hi she moknts ere groupddsin theregtaydiatd diseigiengioups geenpéing to hue,
Descr |, f the Drawi ngs WO 2005/ 124301 10
chgqipal 2’(5’(’3@/1‘@8%951 The invention will now be described

by Way c8louexanmb %1eﬂem dfef6K RGP allthalvb QolodfﬁWnﬁE&rd Within a
which: 5 Figure 1 is a front view of a display system
huerrange tastentive toithat grewp prd, ahidhobpve mredplranined %hrama“cﬂy and

ram.il]| \B col our space
“33‘6%‘538}’??8? réleg vfigss'to éeltr%cg%lhgﬁ?t% A and 3B are gr aphs
I epr@s egrbupig axtehmztrfgadlsﬁoartrmhsitdn zba&mmrmEUABhéjﬁ associated

col our space and the hue steps of a.reference co

ChaprEBci OO UEHNEFFS (HEPSE et SEBUEAL AN ShICHAIEEPS 1 (a8 Zone have
sﬂﬁlﬁ%ﬁ% §:¥ﬁé ‘%ftlvg h&Hfﬁte& chonRRRY andli §Mﬁ€ss‘brép%rti’es

ottl ue angl e agal nst col our “card nunb
f or ach izhsd ccamamplvbgroapsr ewherd 6 <PMigu it 2) whick age @Tmhd In a hue
pl otting hue angl e agai nst col our card nunber for a

ragge iy eres

within each group the colour sample elements are arranged in a series of hue
increments and in a sequence corresponding to the sequence of their hues angles in a
reference colour space which opposes generally acceptable contrasting hues, and in a
series of lightness increments such the elements in each group form a matrix in which

hue varies in one direction and lightness varies in an orthogonal direction; and
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exanple array; Figure 6 is a graph plotting hue angle
agai nst col our card nunber for a third exanple 20
wa@eoay243fFi gure 7 is a graph Blotting hue angl erermyeBo®s/002171
col our card nunber for a fourth exanple array; and 25
Flgure 8 is a graph plotting hue a ai nst col our
car dhf @RBERT Fagee 9T ups | é%&ﬁlﬁ%k ag ec? %aéstbw fereee eplour
3 0 SYRHAN,! Wh h
P et C; fge}d%véﬁﬁ*.é%%f?ﬁ’ﬁéfd. Bl Rbeeln, the term
“canfdrmipirbicand a paraofetarauantifyirngithe alegiee ts ottach akgments of a one
nsional .array 10 of .col.our
sold GUR L caui,piTER AB sy by aaey edpbie vE eBGns ST hnsther
grBLITt? oﬁém% inl ﬂhE %{ta&aih%%a'rﬁné‘_térgb&ﬁg lzalchlfﬁféﬁe(aﬂﬁ claaﬁtﬁlg, for

col our sanple elenents 12. These are grouped in
eagh stamene i lof mgnmg@@pdihn@lqr@emmef thertheregroup chanblave a hue

ht ness. The coI 005 1 11
ik RS A 05 S804 ARy S Bt et advbaig et of the
clfiase i ©AlaQefefendb celbutwBeaM dnldi(h) By ukEmhgNBecd @SOSl l@nents i
to that block and which have predet er m ned
ofcthe gt 8TePR \And fXPFSSEHRE 1B SUmr p@ heresatagg of db? a@tebl nygpey of
I
pos Bl RS o the et Cne 1cBief AT RAARE
chronat|C|ty and | i ghtness properties such t hat aI
the 5 bl qcks 14 in each ro &%6 have SI h
%raneonpeéepew% haydug, By atues dRGndEi %ﬁnw epighy éwﬁésgga“y
co‘ﬂ[rgﬁ%éll \%ﬁh e!léh 6thé§ar@8ﬁ%@@bﬁa rERFMCE ENodOwRAN @ at the hues
seven bl ocks whi are arranged in a hue range
arg epnmsnc eachl thg anrtbe wvd)wellﬁxbsmnmdbd] &legressmparf.i r st
bl ock 14A at one end of the 10 row contai ning
el enents based on red hues through to a seventh bl ock
Oikdfe adpetieofotteeinvemiboinditR A&¥En ?%Eé%leﬂl A&t oftRBEANAS colour
based on violet hues. The blocks 14B to 14F between
scheraingyetdads, sobewiong A colpaidnizares broggeintogetbers aml retail spaces
Ly 0 I 1o
o RS  ieblAee 87' din nERIL % pRREE R IREy Pehfae an

inGPRE dF elebrlToh Qieyi'gﬁ ippbeess pecétr oum inldaiAs 28 Hetsndfler, 4 Meethod of
array 10 of col our sanple el enents contains seven
dgsaranng dnemsrr iRsior awémg ohaduldingerssehpulin slaima4 g method

ofddfdur S8t &% 9% g)u't th Bafth 55CF LARCRE Qf)%ﬂ&ﬁjed itbfs bo @et out in

four rows appearing as vertic colums in
danr%yammara@ﬂbpmmgssﬁcmenundewﬁlood that the dlsplay

system shown in Figure 1 does not consist solely of

the array 10 of 28 bl ocks 14 arranged as descri bed

C@IGGx‘éﬁ itehf3&hefdy fc Ritfe 24of @x ik ua%g, %ll%bﬁﬁg%r Yadhd ﬁszZQIes
four bl ocks contalnlng col our sanpl e elenents of

ﬂmm:cmlnngs:c{llmmcbng aaananhsjecfaIaWSa(@nmmﬁrbf flingsbikeeg  fabrics and
i PSIH g 1] ot?ﬁu 4 L CaAdlﬂ rection. Accordingly,
fé QLY 3 éné et SsH Fe el enents and bl ocks

above are 25 references to elenments and bl ocks of the

first-pmentioned array 10 al one, and do not i
Reference is made here to "paint" and to "painting". The term here is used broadly to

include coatings, in particular paints, varnishes and lacquers, and their application.
These coatings can be ready-made or produced from tinting systems in-store. A
collection of tinters produced according to the principles of this invention is also

included within its scope.

Description of the Drawings
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i nclude the elenments and bl ocks of the auxiliary array
20. Wthin each block 14A to 14G of the array 10, the
waezlosuz4senanpl e el enents 12 at@ arranged in a BEV/GB0SH02171
hue increnents in the direction of the rows 16, the
increnments 30 being arranged in a hue sequence
correspondi ng to the hue sequence of the hues in the
g ; o ori aht
T B R g e e e el g Seference o the
diawanrgsais ®hidhn a downward vertical direction within each
block. It follows that in the array 10 as a whol e,
the col our sanple elenents 12 produce a progressive
FighRMOR afortWeew O AEiSNRH 8ESn W ddRotdaRceh th BleSnSdigiphy UM
I'n the horizontal direction. In WO 2005/124301 12
PCT/ GB2005/ 002171 the vertical direction, the

juxtaposj.tion.of the [ t, el,.ements al o the,
Pl 2R it flutalfe b CTRENE UM ol ikt 1
t he darkest el enents, respectively, of the blocks
bel ow serves to enphasise the divisions of the arra

Fightes Foved 3therd @itndarierssenbiag vibe franplerppiguk setnean @ ELAB
4G in e : : U
ook shi S0 AU A SARDRRINEE Lol O EpBR AR distribution

ofthues the disptayl systemsafiFegirad issdsady col ours fromthe
adj acent bl ock. Accordingly, the array conprises a
nunber of col our elenents 12 in which each col our
3RRE ' : f
FRORGTIS: QK pROAG b R, BELY O 06 mEREE A g, st cxample
arsppace, e.g. the colour space defined by the known
Cl ELAB col our space in which hues are defined as
angles in a cylindrical co-ordinate system In
Fgenerals 4 Ritthfe hehan gl MHRamSt 0dloGOLAd niBhS¥eRt S second
may be usgﬁgﬁigpicéfly b%t&%gn 600 and 2000. As
oarplatmdd above, the sanple elements are divided into
bl ocks 14 and, as will be seen fromFigure 1, the
bl ocks 14 are arranged in a grid 15 pattern. Wthin
Fgafdb Bl Dediph blvetigd izt 1dagiss edlv@scaad Audbérafdg e dhitdiexample
grid pattern. As will be explained below, the
axYsi tion of the bl ocks, and the boundaries of the
bl ocks in col our space produce certain properties in
t he arrangenent -of col our sanple elenents that allow
Fighe Bissit gaplt plobmgusedngls agaiasiicolour garidaentber fug aifstrth example
col our schem ng choices. In particular, the system
a@ﬁﬁﬁﬂé users to focus on a selection of colours that
20 co-ordinate well with an initial selected col our.
This choice nmay be perfornmed in a series of steps
Fiigneen & graph ipkdtting bugingle adainse colerncaté @umber 0@ fifth example
colours, down to a group of 50 to 100 colours. This
Y- achi eved by dividing the col our space into subsets
of col our space of colours or zones, as exenplified by
the rows 16. Colours are assigned to particular zones
arcEphen aptheampdimentst | onshi p bet ween chromaticity as
a 25 function of Y value, conpared to the chromaticity
and Y val ue of the nost chromatic colour of that hue
Avdoiaufn dispinylsysteynpincaatdrdanoe priddihe édventibe $& aiding sheodelection and
col.ours gge further subdivided into smaller subsets,

) I
COIRIBR N, f qalHrs H BARW scheming comBrIsesHp bYip diensionak prp 0 of

AL et P SERA5 1 913005yt Mol G

illwstrated in Figure 1, there are 1386 colour sample elements 12. These are grouped

in 28 discrete blocks according to hue, chromaticity and lightness. The colour sample
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di mensi onal array such that the allocation of each

bl ock is determ ned by the zone, and by the hue range
w®2ooshB3l ock. OmM ng to thi s“arrangerrent of t hechtBRi0S/002171

each block can be related to another block in a

al | | ection o ol our s, I ch :
cIgpERs a7 A Sold 11 By ol Mbish gt Mifingbegange respective
toP@at bk amlywBidR aRss fp‘r'édeYerMQeao%bﬂagﬁégllaﬁd?’ lightness propertles
PCT/ GB2005/ 002171 achi eved by choosing the angul a

assemge@ voth thae blneks14. n ThadHodlsokk arenammangadrierd parallel rows 16

hel ow.an t he bl.ocks
o, B el sy P8 e ep PR 3pf ighfilst PRaPuih Stk fat all he
biIb&ser4 Rkat® @6 166G Sibdilak ¥r IhehafRdePoctdydPAsesteited Bhidffaticity
reference colour wheel. 5 Col our schem ng may
andHeghdifess propertisased on interrel ated bl ocks w thin the
array 10 based on principles that involve a
geonetrical relationship between an ideal conbination

Inathés @ainpdd, epcisrdw A6 coaman deoen bvsks 1 4vidiich m’eemraugéziern a hue
of bl ocks 14 per zone to row 16 is odd)

TaH BRI aérr&-’crbg rpwrl6; gHigndiag fgm aégstubrlro%lé“’e afs@eo@rnd of the

roW@ori‘thﬁfgbél PR balRSGl 'ré?fegué%btﬁ}’cﬁﬁ Wieh £e%fe%95188< 189G at the
Figure 1, e array Is particular y easy nd

othert enidt oﬁ/tdaetrowusmtalbmgaahmeram bmé\oelnvrd]eshnesb uTheblooks 14B to

i ncrepents from one k 14 tq another allows
14 B R S P diabopy MMy L g ecdeniins daredtsspargvely on
orahige, BORY, yeilde, Fgr@&?&d(f blae Y)ﬁéss 'aﬁﬁn&%ﬁﬁﬁh@@ﬁeﬁh@%ﬁmﬁ" th&se hues
reférencé to Figure | ows an opti num number of
appshronrtke peibldypgetum4 to facilitate col our schem ng. 15
The bl ocks 14 are separated from ot her bl ocks 14 by a
space or a line within the array 10, allow ng
AQW fRngethdsarfy 1Mfudkuefsaipl SieRleard dontdies b&eat@tallel non-
bet ween the bl ocks, as described above, in the form
oysrlappigg huﬁﬂrm«rcségmeoﬁ d8h @cW&neﬁ@}“ BUNHE 184y ¢secpion ophogonal

todb FR 7 1, P ool P4 Dl SRRP S ReBBOIR- 220,

other in the block. The cards may be renoved for
ainst  articles and other colour sanpl e

rison a

Ity gﬁ%ﬁr@ersegg Ahas the qisplpresysieantip wibntagwe 1 dgedpt consist solely

otstﬁErQIlr?y £ Smbl%cﬂszl @zfrra(ﬁgled/ asoc'ﬂ%m%’t% dbRGE. eﬁﬁ@%fsteﬁéalyﬂ fhcludes
may be presented t

two di'nensional arra
a0 bwa hargr arkayr 2¢ ofi tfab lylotlosr cag@ningncaowesknplo plenentsasgf Beutral
ertical arrangenent to fronla t andi
@UP+ AGANESH &S P aB1OUP PE b‘gP‘é}?Se FrEG d‘&éc&bsz | t’e‘?if?qefig ection.

A§&9&%ny0rrefe@érﬁ€§ B OtHRUEoIBPIBRPY dntid®s ahBebRLRC kS0 are
of colour sanple el ements 12 correspond to irregul ar

re&rrrgﬁg@m@ elementoandoblocks afpthe dirganenioned arant Aeweite ead do not
mc l‘?eh 188&44?9%& @801{1590%? X ar‘};#rrxefo defined in terns

u
h
ness et et a'smal | angul ar
range of Hue angle and a Hue Segnent bounded by a
maxi mum and m ni nu he manner in whic

Witk b Becke BAdt | APCihe HTEs Thdheserul sugalehomenss 12 are

rg?fdlgg? irga §§1£L5fq1%etnj’c rggj 018‘1% t%Et%rp@it th@Pow¥¥, the increments

being arranged in a hue sequence correspondmg to the hue sequence of the hues in the
visible spectrum, and in a series of lightness increments (i.e. lightness) such that
lightness increases in a downward vertical direction within each block. It follows that
in the array 10 as a whole, the colour sample elements 12 produce a progressive

change of hue in accordance with the visible spectrum in the horizontal direction. In
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Two factors are used to determ ne the boundaries. One
factor relates to hue, and the way that hues may be
waowbitneds t o formthe nost aldractive conbi natPENEB2MS/002171

interior decoration. The other factor relates to

| ightness, .chromaticity. an he rel ati onship 5 between
e R IREHOM oPBIRRSSTIOTat s SEMEs FaSey §100¢ Bt ine
oft Qch YrMh& BrOd hppABETRSNs Rk kLR tlnRhtd REPECtively, of the

factors sinultaneously to forman arrangenent  of
blocksdgtay barves to ckphasiseahe divesons df the gtaysintoreims. The boundaries

ttenti n eabl roup of . colours .whil S
ket hn SheRe Afa TE 1R FahuByeR sfinbesicd ot Farfs 2 Bfaced
betRb@ihe KIOFRI Bah PRStratiHg dnt extanAP BF @BlouAkEheting Mkivg colours

point to give sone initial definitions. Hue is the
frepndhg adjagent blocksol our that we describe as the col our of

t he rai nbow or visible spectrum that is, the

property of the colour that is independent of
Atdogdibgigs sheoarrayn comptisesi 4 Yiumbér b cbloat ARne:mkO U2 i palgieh each

colours are defined by cylindrical co-ordinates. Thus,
COIQFRRTCA Y FRNsEri® Bie Ry pRd thygangcqef icrloyrs Heednife spread
hERARAERE Bk N5aN . e EXouLLHDHeinkd b ROKAbwn CIELAB

co-ordi nate system around an achronmati c ght ness or
cal@frlspadeaincehiclhuss afe defihgd ashargieszeraccytiadr et sotdudinats system.

the a axis. | ractice, zero degrees Hue in the )
Inceenens 8Py TR R Of TR A pTERI nBRY B izEch Hapically

b&REQUBOITREEDDE0. AT Hypdiddd AL CiheNGhBRS B8 mehR&rd¥RIded into
pass through red, orange, yellow (at 90 degrees Hue
blatksol 4 bred, ds vaikli kb9 seegrieem Figure Judhesblockd Uit apmarrarigotien ,a grid

he vi,pl,et regi0 tendi n 0 360 degrees Hue which
P oLRbishTEb B0 MU EBrEE h8ndel e frtbnd Ponanipatem.
ASugllder Slptaindd bbb, (ROPoHEorRBPHRCHREIRY ahBahe BolitRiries of the
slice in colour space 1s a sector of col our space,
bleekstinicalont srase aradsico eertait pronertigh tethe pa@ngdngnt aéegownsdmple
L Ghly, i 1 hi r r_ran f :
cIHEATTE oL et ol Q1R Bl b GAESIoR scheming
chaitgh.e ioparietiMeehe Ssteanalldhbs akeey @efdcusAin b bele@pmtdfeolfurs that
the Cl ELAB cql our .space, where Y _equals zero, is the

coryiigte Wekawth arBW_“I‘fﬁg*ﬁFi%@%@l%_&r dhscdhoifegnay bhecHgmaedyin a
seABloE HATBbE LA il IBASTAS of BEEh Y5O UhWR0H! d1atL Afflun 10 a

the axis Y to a max the circunference of t
grbueo L3¢ ol H)O adowsh oWis iimachkevgdibg didiAg tlor abilouglspaceantyp subsets

olour withi.n the array 10 (Fi gyr an be fined
of AR, 81 ERloarn G Pt =% EHTRRITR I B FEoERe b by s are
asﬁ%ﬁr&% HiOWhr SRRE AccddO 18 MOl Ab3Hip between chromaticity as a
PCT/ GB2005/ 002171 technique by which col ours can be

funetinuefel valng, conparesl torthe clafefmiatieity amd ¥ hvelugl dfitikBmogtothoematic

[.S.Set ,out | endi x A hereto. Each bl ock 14
“§§9ﬁﬁgh§PP%yhfﬁ<?g9ﬁ§§§mﬂgrg¥0guggries of equi val ent
col our zones 5 corresponding to the rows 16 which

form annu] ar. spaces_around the Y axis of colour
These zenes; o sAgRscanurber podpidedsinia sallgry suppgts, which are the
19ades £4 agd 4.0 ARV 't i
b c{)]{!our spaceécgﬁa{(}grs gr?'vi%é{gg@(li n?\(,)H ?%@H@é?’t"‘g gj (I)tﬁg’s? zone,
depeandent hvat theive hde f The eblods béAween4Ghee theanasanget hinna two
dimensional array such that the allocation of each block is determined by the zone,
and by the hue range of the block. Owing to this arrangement of the blocks, each
block can be related to another block in a simple way to allow selection of colours

which co-ordinate attractively. This selection can be particularly successfully
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10 the sane hue slice relate to the depth and greyness

of the colours contained within the zones. It has been
wo enwsd243bmt i f col our space 135 divided into huscBEGBe®S/002171

and that all of the hue slices are then divided into
zongﬁ usi ng the net hod descri bed, col qurs

fr a,
achicigd &y, ehnosiaE BgANGUIREARDEES b She drieqi caeh: blaskiein § seaner
dé@&ﬁﬁdﬂ%e‘l%@ ah@@?talﬁ%ﬁ ind ToSthl %?ock??@ Hleg?%ﬂéﬁlﬁla&@t@stl'cﬁ‘l criteria
col our displays th % group a w de selection of colours
(hedeirtaiftar sefdrsedz tnas “domfdroniyZpbasatl onam predetgiramed eference colour
Erggresses fromone end of the display to another. In
array described above, the hues are grouped into
the bl ocks 14 within each zone, and hue bl ocks are
separated from nei ghbouring hue bl ocks within the sanme
Colourz enemiyye ma| therefoye e dissideors praereelatehbloicks Mathin the array 10
tructions..o of the d u
odsFE b dln®es Tl "SR kH o PSP HAOR R, g et
conftin@ Rpadndt £ ufal posidas fOeveﬁtﬂiﬁ‘ taseBhdekesthe anirbienbN@locks 14 per
colours within simlar hue ranges but in different
zopghe Eov 16 1s odr)gilE the fyimbsh 86\95?0165 P @PBRIES Ulde At wethe casgenf the
e
erh Bl IR GRRA TGS in e BRACE KightelC (X A BHARUBHy Rasy
arldi 1ghmmms usedreease an uaevenaiistastam ofrhua mbreraemts @om one block
ort hogo to the hue. progression. ours within each
14, @m0 % EAREL ‘“}dnfiag1 "rgi igh derisdo e &é?éjsmll&“?‘f?“&g dh5sen The
sp@&@i@%ersﬁﬁ’ degg‘lﬂelaaﬁb&/@(:@nﬁ rBféFeridk QGkF%ﬂreh"{‘Salhﬁesnan optimum
dentified Iin one zone as having a specific h
nmabﬁg@f colburskpst block dhed Briltaje oflovhsshemimg. hue r ange can
be identified in each of the other zones. WO
2005/ 124301 16 PCT/ GB2005/002171 The bl ocks 14 are

T Blange érB séba@z{tbdj froCAhéradekis N4®Y& dp@&é 60 fih®WitRInaRK array
to block in one direction allows the user to find

1Gjalpwing giudange gs tonthe use ef e syhem éalbodacaicd betreceg dhgblocks, as
| e Vi f ock
AU £ 4 SHFRE o RS oolth scfee Mo SRR °1
find colours within that hue range but havi ng

different 5 |ightness and/or chromaticity
Wathit each dlqcks thesolagp pasiple slememisiage pasirpe Oﬁeafrfi SFigRigd vertically
c [
e e R Tt e Ror bari®iagainst
artieles rang nulbet tn]eulbsamuim chdnoapkss  dfach coippreferably fortaned colour
apﬁﬁh fhat %§ f nore col ours selected fromw thin
§ c'6MgRR 1@ 8 hﬁﬁf@r%‘?‘] together in either a

nmonochromati ¢ or harnoni ous col our schenme. The

colours within a block contain a range of |ightness
Then tive Himeamatongl aryayvH] mey be p@@meneétt@ mhe vlvsph/er herizantally fon use
oqﬁge r ef%e%zf%gaovleeomdc gg%e?%tege%n&% orP 8 s‘ian%mrg&(\?shlon The

lattereik preféree Becel RMEHEs dodpe ey l@@,@ﬁécﬂbur%pﬁe@dnﬁ@son& he

bl ocks of arrays used in systens in accordance with

t he i nvention contaln bet ween 20 and 100 col our

l,e I :

Tl?%%%rﬁs géth&gtﬁ]&%léur ?{rﬁén?% 1Y C%W §potngas eﬁ-f%gﬁiag’fs‘é%ﬁns in
chommad:eydeﬂnetl h& nmb&]s&matioeldfo&ysds divunddries mads uphaftcubaes defined
.each b k 14, th ' fbe ac rreﬁgondlng %pgos ng
inJeRRYOh 4g tpess haéld omatlcnty ora sma angular range of Hue angle,”and a
Hue Segment bounded by a maximum and minimum hue. The manner in which the
boundaries are set determines the usefulness of the array as a guide to colour co-

ordination.
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20 sanme zone or row 16 such that the vast mpjority of
colours fromthe first bl Oﬁg form very good
waemoRinati ons based on contrasting and split cal©@GEB2005/002171
schenmes when used wth the vast majority of colours
fromthe opposing block. For exanple, if a colour is
sel ected fromone of the yell ow bl ocks 14D, the vast
TwWRfalord ¥reQfse€ @ Oetesning thsounidafiet Onblfaatbr dtlGs to ltdeeand the
same row 16 forma good conbination with tﬁ%ﬁ¥
tions m mterlor

waygheuues Ty escapabracdiiq fordhe mast gifraghiye g

deéo%t?ocht el HRE zﬂforyr%giltﬁv‘fobi %ﬁﬁesk nclﬁHﬁﬁﬁh@}n andPitig lrélﬁtlonshlp
' ngs are achi eve n other blocks in each

bewme/n thamedncbmot\mesofomt of rsamlatrhmnaldpsmuyl bunbioe tof formesplour

hori zontal |y a transformati on of
schames gD pin, b9 BT BreheeramBTa e U didDup nghmeement of
col’o‘ﬁfsefneﬁﬁo RkE AlIoWE vebreab - fodiUheirddnéation At a mesagébhe Basp of

shown t good contrasting and split col our schenes
cobouis evHile alsoosnalbgng ahemr sxiflersna 3Brgspposibagy ofepetentsal ogolour

‘g gr edeterm ned reference col our wheel,
CORBHPE8Pbndi ng pairings of blocks can be used in the

manner just described to produce successf ul

conmbi nations. WD 2005/ 124301, 17 PCT/ GB2005/ 002171 To
It is| appeepriatceati thismniet t@edivd oG IRIEal|dstinitoapdiigils thagupley of a
co L T b (RO FUABISE PRRPipekBiREu i
prb{%&ﬁy&ﬁ‘&h@&dl@uﬁhﬁ iStrdppdndentl adf dighinkys dyychuansaiaity.

i nspection the colum 18A - 18G bl ocks 14A - 14G

having the sane broadly general hue as a key col our.

T8} { aff dERRQUEP cyfindPall 38D raaNes.t Ol“hus
In %hﬁtﬁ[% c%%“? hggeneﬁ? taerrrs ot h)ircyénbogl rrentrs of the

refervientd Bigurer é,sulnlethmAagkeedhﬁm:s the lueornniponenicss HO angular co-
00 down to 80 to

200. Fr om
orfingleids & el 1Pt S oo R Ay (s B retectance
axnsn? BPEt\lvﬁ’é}e %88 de ?*e‘% Kuk dthe RaisS | THipkAficé, QRAI ddpwdds tHhetifl the
the key colour. This block will contains 36 or 54
C@Lé@r@pk)uﬁzﬁipamﬁ)mfﬁﬁmm @@m@pteba@etheﬁféwrsmawta As hue

sual ection [ I
I\&}e Wﬁrga%’rtg %'."L%s% roma %C’Jggo({}grﬁg 9& #a\{ 9ta I%%E%Fg i 6RY/the
b aRkeGted td’ﬂqxﬁ:ﬁﬁp blie dndenblief, thd M@l @égjblrli sxtehdiag no I3éO degrees
hue to t key col our. Typically.this subset of tg
Huonbish SORFIPES orerbfiesesesdbis Mrimingh e gernlsiediuesir
colours. Step 4: By visual inspection scanning
vertically the subset of colours identified in 20
It St Mo, bedgpprdciated rharra hot elige inrcogluo spacefis as«t(mwcsf wfourlspace,
near est I| ght ness. i denti.f -3, .
COGIRE §O 03{8&6 VTIOgE U 69834 i g*ﬁ%‘iféé‘{‘ﬁ‘ SRrOMARLY: %‘%W@m narrow
rf{gﬁla? WngRé of‘ﬁl?cr e[ﬁtth@ @E%ﬁbﬁ'thé’ slde's‘émt"eﬁ&sﬁzﬁhﬁ’éqﬂa 1EbetVeen 5
e original colours fromthe snall group |dent|f|ed
andnlSsdegpeeéL 25 (b) ldentifying other colours with which
to co-ordinate Step 6: Exam ne the row of bl ocks
i ndi cated as containing elenents of the sane tonal
A? fHeEefre b ehedCEIKAS @bRGE Shck whére[y &yualkhieso,ds cepcodéur black.

){lpl cally 150 to 500 el enments wl|
Lightness mcreases along the axis Y and chromaticity increases radially outwardly

from the axis Y to a maximum at the circumference of the hue circle, as shown in
Figure 2. Accordingly, any colour within the array 10 (Figure 1) can be defined
against the international standard represented by the CIELAB colour space. A
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wostep12301Thi s group of  typi

go well with the key control elenents. 30 Step 7:
Exam ne the elenents within %he bl ock identified in
¢ 1y 24 to 100 cOl@UIGB2005/002171

will co-ordinate particularly well with the original

- [ Ar o L c.or r mni si n
EEHGHE by LoD B BE B5] 38 et e 656 Bn B ELAB
cBbemspace 1kdarrtutiryAppuhdi>oAateﬁetcs.he opposi ng bl ock using

gui dance given in a guide text grouping blocks in
pairs. The colours within this block will co-ordinate
r r c ot
R o oy el S e B 45k e Bt Bty Qfour zomes
cqnﬁlsmndlwtwwhesow? yﬁlvdadtﬂ formhinsiutae ppaese mito’n@ 4rel PAxis of colour

g@_ %} ve Steps When the user of the

Sr’ﬁu? OHQ% Sﬁ@HBF pe é of the col our they wish to
use rather than a specific identified colour, the

fQIIomﬁgieste s are appropriate. 10 Step 1: Identlfy
It by vedergpo Ifr@n'eﬂtesahwstthatemthmemthungshtehe:omcespaée can be

- enyisa asis far a articul ar
iR S AP S e ol i e FifiEete SEpanes Aethin
thblsaak hivel eitvei rbiageckoithe 8édpth BEYeORtSEs SF e coﬂﬁks%on%ﬁﬁ’é@wﬁﬁm the

typically 24 to 100 colours w !l co-ordinate
Z%léf -t1t BaA Ben oy thalif caloangpase fredivided intolhuarsliees, aibthat all of

f r t har
oS¢ Hn I inh FRASEAND T Rl SHREBRR I from a
singlp asnagr bhmedﬂemszamgs tdfavlgmuéarhoe, lobN @firactivd Rszethél. dBhis has

btext 20 Téf coIouBf within this block wll

c&p dspansiated Paralowrdisplays thadi gron e Rvideelession f olaurs wthin a

z0Rk O f [ S trasti

o ORI b Rabeh ) B Reso R b SR By o

angtheh represent a particular zone in col our space, W th
respective chromaticity and |ightness characteristics.
These are explained in nore 25 detail below wth

Int@é @FRNCRsdribelti BBUE the WD ErelBodpddVinks W blotid Qw Rach

hue slice this zone contains Strong col ours, 1ncluding
2088 gk Buoblockmsieragnarsted frem | nsrghbouringhte bloeks eothinitis same

€ h and .col ours.t hat

7ot B3 G8a Ot b soRPuFE PRt SioEaino e i 5 tanaide. The
pulﬂptﬁe odiftitk dpase br line B.to mdakBadgear)thatGRé BINLRs hidakpALR from each

virtually achromatic with very little white are
"B%nerally rated Vibrant (Black is Vibrant); however,

t he boundary varies with hue. Colours falling into

this zone according to its associated criteria are
Blotlkss sadaiamgVedivanst withth ainelaextaleuetged mamiMQifferent zones are
d.%OOSI ﬁﬁgé 19 gT/GBZOOSIO 2171 the other zones even

RRd e {ferene beganse Fither by raseRpraied )t Aowacophdine or

be€ANREDS a Qroﬂtrﬁsgllb{ llghﬁ%ssvirpﬁﬁgltrar%'eh{eﬁ{ {vﬂel%vl?g’hmegg increases
t hose of the other zones.
or decreases in a direction orthogonal to the hue progression.

Colours within each zone are separated into the hue blocks 14 in a similar manner, so
that once a hue block 14 has been identified in one zone as having a specific hue
range, blocks 14 consisting of the same hue range can be identified in each of the

other zones.
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Zone 16-2 (Fresh) This zone contains colours that are
close to the maxi num saturation avail able at that

wo c@hunsss | evel , but that alte |ighter than theCTGB2005/002171
saturated col our avail able at that hue. Such col ours

are sonetinmes referred to as "tints". Accordingly, if .
Therdoglsr Idnare iamanged; is a1grichgishehat imoRE MR from block to block in
On%%lll%ytll(ﬁ{ ?%Vjsque B%‘Eté hggglﬂﬁﬁﬂ?’ F&Bgranﬁ ak@cd]llt'aqﬁéd \gﬁhmttﬁ‘eesame

col our Ies 1'n i's zone unless it neets
zo@w &iut iacH Bijfegdnit tikrhua, whilz omeviddfidbm Bloak td BI&k( Maan’r))rthogonal

Thi.s z?ne cont ai ns %glours thq % hnot cont ai,ned
diggetion Allewe to s to, Bpd Solpgrsy withig. that hyes range put pguing fifferent
lighfHfest BREOAFoh iR, at a given | ght ness. 1t

ollows that If chromaticity is above a m ni num

val ue for zone 16-4, and beIOM/the maxi mum

hromati ci t | ue rre ve, i 0 cti,o .
CPiEBtiniengey be PO Do tar P 5 o1dcR Bavigs I ystices
aré Bls6 TPouplked ubiAE AEehirfer H8ddribed tibiotet diemevddHtiudibadds, blocks of

criteria for zone 16- 1 (Vlbrant) 20 Zone 16-4 (Caln)
colaqyrs hlie§0m¢1bsu0bc§hai @ns tWepe mossmclhurs walerted dipmF withinptrblock
co ORS8N KB Lol SRy BERS A PR e
colours that have very I|ttIe or no white content. In
other words, if the chromaticity of a colgur 25 s

Thser@res YthnRiaek Wé“%‘&lac{ﬂ“&?&& lyghness anglj HERIARIICAY qypdues,
colragﬁgugat o qu'z%é W Igrbfenle@ ewﬁgt;aﬁneq@'t m&%tg%‘fwblbm 14

rant accor overr| ing criteria
hayk éak:ioh:gur smhplbee)ememtsen eld dne ralgpthere ar 86 (emlnmntsslz nIntgeeeral
VWarm a Cal m zones be referreq to as '"tones"
(T CRDBICE o Harved T o1eErs s e GHarEon T h 0 Giopifantain
be%b@éfﬁozé}iaeﬁ)o%l&ul? §aﬂ?€l§ lefenfints, hh DRy oré tHaR 9B el rhdnYs.
or both, as long as this is done within each hue slice
or segnent in a consistent fashion. However, d|V|d|ng

h h
Chr Skt B3 TP R 45 0 ) BT PR, o
whidR iSthat RFtachiBIeORY, A3l BOa ESridsERZARbMehEblock 14 in the

Division of the array 10 into hue segnents 18 i s now
sapsrEandeF sav Ifrrasle thas Hrevassmajsriey ef edpyrstitmmnthenrshhleck form

\Z V\f %{@9&‘ ﬁﬁ’) r%ftloEp%aQ cﬁflgon]tr%stl trmci tS?lllt coggﬁcs%hXﬂPA Shen used

e |nve I on f'eren
with ﬂi&@asﬂrﬂaajoﬂlt)dbﬂ‘ cfoediteﬁlfrohmhs opfosing tlavle Borfdkamele| if acolour is

hue boundari es. The hue bound es of . the hl ocks
selgetedfzam 98g 0? Hhe ysllgw td?cﬁsldé‘%a\tﬁp%asbﬁ‘a&’r%iﬁ’ ?@H%ré mnt Ahe violet

bISOL PG lmeéan&srbw éfaﬁnfaoédoa%mu{a%n%h tﬁkty@msw Rolotir. The

I's not essenti al at the hue boundaries are the sane
saacr wikbalrhe bhieny cglbtmmes:tahﬁiomhho velléw iblockzomasstiont  Similar

referred 10 at they ar ecaus it 1o t he .user
e ganisecd BasEn iR RPeBt JB AT ISt HEY 8n Y FASk it the
di¥ribliish Bhﬁue@n{oﬁyom% tnrmeai‘-r@y AN Qﬂaﬁsff@ﬁﬂdfl'éﬁ oAMEH @Stribltion
Cl ELAB space to the
of hues around a predetermined reference colour wheel. Thus, given that research has
shown that good contrasting and split colour schemes arise by choosing colours from
opposing sectors of the predetermined reference colour wheel, corresponding pairings

of blocks can be used in the manner just described to produce successful

combinations.
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Hue Steps referred to above is perforned because the

Cl ELAB hue circle does not represent an appropriate
whamss260r reliable col our cbhbination.) 15 TheCTGB2005/002171

increnments of the array nay map onto the hue st eps of

the reference col o wheel |inearly or non-linearly
T plysateqin, moreqdety| gawecoiowrr?éhemagen@sbﬁ BEr Pmdekvewﬁénarmer

[ nt. (In the
S S R s PR er B oy BN RE e
increnment.) They are grouped into bl ocks of the array
0 as to qee& "conformty" criteria, as wll be
a ' il below. Wthin each bl ock 20
Stepe niéﬁ’tlfyrt?}r AR iSspB&niBe Ed18Mhi1BAL-ed3E baRItkY 1@A 14G having
unevenly’in terns of their distribution on the
the she dmeally @Iem:al hwread a kppcolone Pus p@@@wmhedetfmbnrng‘ colours

of, the bl ocks, the reference.col.
rrgdare SV Rl 3L st RedL RRAT sk Sy GHTRERT St B ufidhion
rebil@in é/\xféﬂﬁbttdhefrdm%mﬁe@ﬁ 80 & 20H dodfn wadoor2®ogvai | abl e of
each hue are arranged in order of hue equidistantly
around t he circunference of a circle (the reference
o A
SEp2 Eiul i mbun SFbRULE A A SRR I RnBARY iRl Flopblolhe
bldek that lea”scsemllmr tbuﬂ pungy ® thbtktyveﬂnuxaﬂ\ynsttymclamlamlns 36 or 54
colours 0 circuaference is no nore than 1, 5*
clagents 244 CHgGReraCa3%y be divisible by 6 or 8,
preferably both, giving a preferred value 30 of 48.

The Hues chosen include pure yellow, that is the nost
Steptur dBedisel ouspedtaoni mgarming:hﬁtmmw}lye alangl tbe retwef theB Srore
degrees .and 92 .degr WO 2005/ 124301 2 .
CHERH oS8P 00F YD 11 SiEk seFEL MOER deienfit basalques ofgimilar
hiet B thbIRey tQBur TPpicABy e QIS tROENBMirs WABRA dhe block contains a

corresponding to the ith col our around the wheel are
grdup ef rlBedloass. fol | ows, H, being the ith hue of the
wheel expressed in degrees where 1 <i < n. 5 For the
apparent discontinuity where H, is the colour on the
Step r4c| By Ofisuapiveptctivnesca@ihivgRertichidy tHdusubs 6t edﬂbiﬁs Weatified in
Hue angle is expressed in degrees. 0.5*(H,
Step 3.1 egl)fzsﬁﬂaé@leur?f(grw afigolours 9f (g @paresy; hghmqss Tygicaly this
. tih ours 0.5%(H +H, _, ) < Hue< 0.5*( H, +H
‘dti{?ﬁ&v\lhgp%lgﬁll +1>H and 1< i <n, 0.5%*(H +H )< Hue, <
0.5%( H +H2) where H +1>H and 15 0.5% (H' +H ("_
Hue" < 0. 5*( 1 On th referenc
SEBBoBY méaévmps@%@hetf@bhef 1%0@5%8 BYLEEYy %@ﬁ%ess and
h&%@l’i@ hlToldiSs ROFIthd Qﬂalpé‘rohb Qdentified f @dp pure
ue step 2 corresponds to the Hue range
|nned|ately adjacent Hue step 1, in the direction of

(b ner astlltnygngHol{Eér coli]ours with which to co-ordinate

Step 6: Examine the row of blocks indicated as containing elements of the same tonal
zone as the block selected in step 2. This group of typically 150 to 500 elements will

go well with the key control elements.

Step 7: Examine the elements within the block identified in Step 2. This group of
typically 24 to 100 colours will co-ordinate particularly well with the original colour.

forming either monochromatic or harmonising colour schemes.
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Hue Step n corresponds to the Hue range i medi ately
adj acent Hue step 1, in the direction of decreasing
wo®s/12430nr der to offer suffi&ient variety of Bot/GBR005/002171
type vvithi n a bl ock, M the nunber of 30 bl ocks per
12, but also to work well as a cal our
St@m |8d eldermfx ané logage Uoiemppa%ns blogk |usngtgiudanGs 81&n NP R2uidretext
erBAREbIdtks [N Garpd B lobidifih B RS bnalcprbutny
welbonth the tonigimaf eslencin the blWk2ideniflcd4i(BtelP2 in contrasting or split
PCT/ 2005 002171 . Fi qure equal s 7. For
COLQYL-SFh eé‘Petsy e Qﬁp’éﬁgﬁfﬁms 46M?ur?t i s assuned,
firstly, that Mis an even nunber. In the above
analysis, | represents the nunber of any given hue
| t 5 reference col our wheel, in the
ow 1 al is 1 bl ock
W%zn 3P R IRHPYS nade shndraiofL ORRle Glo el o 3tiner
thﬁwm‘@@mfm‘ld&umeﬂt@nﬁu i the &ﬂl’bhvm@bt@ﬁd‘are Whseophdies an even
nunber, d(j) = n/M At this stage, it is assumed that
the bl ocks in the array 10 are evenly distributed 10
u t
St?é?ng%nhgﬁge%ﬁ&{kﬁg%geggegk 55t%9§ent1é\%th@ a’n df?r‘élouuqc%n%lsaged
asiferrmhgfaenramecﬂorta”mmmlamdld\dlransmnmhosen such that nIMis
an integer, but this is not essential. 15 Consider
the followi ng conditions: For j=1, where D+ (n/M <
St%g’ﬂl )Exzhﬁn@ R el didhn fdBickeRacMingd e o rﬂ'Woét &b, This
] =1) and hue steps in between. e
grsupapf Mpiajly £4D9]109|l5|;9108tse‘p111\,@)¢01(dp1)ate putcgarp well with any other

cotef3h bl fommini i PR BRGSO VBT GT FECRlpur SShees

Maxi mum Hue Step N. So for that block: Hue Step

Mn(j) =1, and Hue Step Max(j)=N but hue steps wthin
Stepd: Adenydy Bnd dpcemtherepuDQS)ngabl@cl@mngj theguidncEgrven i thet gpide
tglock where j>1 and Hue Step Max(j-1)<= n-d(j)-2 The

'ock contains Hue Step Mn(j), Hue Step Max(j) and

all hue steps in between WO 2005/ 124301 23

PCT/ GB2005/ 002171 Hue step ?Bij = Hue Step Max

Thejcolopg Wikl Bisdosayil] go—oqqu;_atg) Carky wiehl wily thy colj_)urs m the

block identified in the previous step in contrasting or split colour schemes.

As stated above, the rows 16 each represent a particular zone in colour space, with
respective chromaticity and lightness characteristics. These are explained in more

detail below with reference to Figure 1.

Zone 16-1 (Vibrant)

Within each hue slice this zone contains strong colours, including colours of
maximum saturation for that hue, colours close to that colour, and colours that are
mixtures of the maximum saturation colours for that hue, and black (i.e., “shades”).
Colours that are virtually achromatic with very little white are generally rated Vibrant
(Black is Vibrant), however, the boundary varies with hue. Colours falling into this

zone according to its associated criteria are classed as Vibrant and are excluded from
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For the ith Block , where j>1 and Hue Step Max i-1 >
n-d(j)-2, thereis a 5 discontinuity since the bl ock
w@oemsae43sl t he Maxi num Hue Stlép n. So for that BtDGB2005/002171
Hue Step m n(j)=1; Hue step max (j)=n; but hue steps
wi thin the range Hue ste x(j-1) to Hue Step X
the jothey zpges pvem iathey eneqty @dmtw rypcigiednpsite, these efacr gones.
re yeIIow
AGRRRET. B VI B aldmid SRRt e BRcCiopBil £ ey 2
contai ns hue steps 29 to 34 inclusive |=2 contalns
hue steps 35 to 40 inclusive =3 contains hue steps
41 to 46 inclusive 15 j=4 contains hue steps 47 and 48
i nclusive and al so hue steps 1 to 4 (4<excl uded
steps<47) j=5 contains hue steps 5 to 10 inclusive
Zgned 622 (xskls hue steps 11 to 16 inclusi ve =7
cont ai ns cl usive ont,ain
THig b B8 Bnat s flafie' B st sPedigh o BeeRy e
lightrRRs fevel bet thitcars ligheEORh Blethdd sPfaedy@1d1@\Wvhisabll ©ttHat hue.
In block 4. 25 Preferred val ues of D where Mis even
Such cplpupy &F spmedmeneferrsd to asnosEn decerHiglyy ifths chypmaticity is
abggéeglxﬁ%mﬁ?ﬁge?ﬁe &h l%lgtgdqglg gfggg'ln {Jéﬁféhu ﬁlbﬁ.le's on, the colour
healnsdlmt(ﬁ'fe&mﬂ£d1ttriWS the ovaridingseiterilfzohdr &6-1i t does not
appear in Block I or Block M It is also preferred
that the bl ock opposing the bl ock containing pure
Z;ﬁﬂféWVQWﬁﬁnnOt formblock 1 or block 30 M This is
ecaus 3urs in the block containing yellow are
Tlge neneatdnyaihs e«ziuenstthg& arg pecbdritaa'ded/\@ithﬁomlemmabneséu6 1, 16-2,
GBZOOS/OOZ Preferred val ue M Wh
e <Yi3he TP lnbﬁhaepatr%tyfau|a|gyve£| einess ﬁﬁa”oeva%%wf the
chkaﬁatdnffyl ﬁdaBM'\}@rae midin¥ng valuBefoP PRRAS | 1804, bArACKe1b® the MRA¥imum
J+ M2 where J> M2, the opposing bl ock is simply
chronwtzntysvawefe@feérte abeveciol ceunwtmee‘mh zpngdibeb ttaicalour Wlll lie

B e

ibeies, based on research and observati on using hues
romthe conplete visible spectrum The mappi ng of the
hue steps of the reference col our wheel into ClELAB
e is shown in Figures 10 3A and 3B.
ngfggbsﬁ?%ons of the transformation represented by
Int théss eoxy roodsurahave dont cirorestidityr ﬁurrnhblovl@hareds |laﬂve11 fomt are not
[ ' a, sel ected refer nce col our

neg%s,aséxglglsacﬁsgiyg guth%s\ﬁof ﬁorgalgl & e, eg%ﬂ%w saturatlon colours

that have very little or no white content. In other words, if the chromaticity of a colour
is below a minimum value calculated for its lightness and hue, the colour will lie in
this calm zone unless its rated Vibrant according to the overriding criteria (lacking

white) referred to above.
The colours in the Warm and Calm zones may be referred to as “tones”.

In other embodiments, it is possible to subdivide the above zones on the basis of
lightness of chromaticity or both, as long as this is done within each hue slice or
segment in a consistent fashion. However, dividing the array into more than six zones

or rows reduces the number of potential colour schemes identified by the system.
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may, according to research and observation, be
successfully matched in a contrasting 15 or split
waodosuza3scheme with col ours 2those hues |ie w tICTIGB2005/002171
sector of the reference col our wheel |ocated generally
oppositely (i.e. centred on a 180 degree opposite
| ocation) on the wheel. It has been found that if the
' [ t t
Df\;\vﬁsfé@lg 6{‘/'%2%94@}{; tM’FZlggtsE%ngdty 1g§9 ﬁg?'e&n%gd%ﬁg Ofrlfese segments
prpfesabil p fant thedmie dotindares lob tire hzibcleanlﬁ dunhdglie cmoenvaWet»hutlnn the

R L PR 5k 4 B0y 2 e

hiWeahdakke conbination with a high degree of
probability. This probability can be expressed as a
confornity cal cul at ed as follows: 25 (i) For each
T% elstg 58%”’1 otf ﬁ]éef blﬁléj'kes I§4te E:ﬁOfd 191'1%@%56(; p L %PS? grlllﬁ llchfﬁrence
cdléuri whet| @€ingrtae |lel@prﬂ@Shé‘tEod)Q§llt}tdu@H 10 n@th@smgekhat the hue
whi ch have a hue within a predeterm ned angul ar .
boyagdargsiash thersammagross all thedighiess gndgpemptiatygonehdt i pecterred
! By preoeckliE YR Rke ! b0 ddeg 160D, bOEn Bblour more
quaskly avrmm dferﬁrage(mfrans’rfmﬁambalfrdmu e ranglfes poC€HEIDAB space to the
ai.rings. of . the hue steps ctor an
H %ét%ge%fr%éo ghoYeris ReEDBRES E%P?frt e\@%ﬁmwf cgﬁs not
reggé@gggﬁ/oglqgt@%%&s RS eIbRe %l&ﬁ@o%%ltlgﬁ deviation is
degrees on the reference col our Alternative
deV|at|ons are possible, e.g. 20 degrees or 45
rees n t he cl ose s of the.match
TR Ftericat o F Frro e JFpE e R iih Pt A giaot fglour
whiddl Uigestfy M héBnddIDEm tAE a8 8¢ bOFRure | NBere REDBE hué Mrements
val ue of the conformty. If Mis too high, each sector
andot el oy Sa@p@tqlmrrys péraverhment; (W e geprrakeaseithera may be 12 to
1 tcﬁc\e/\ﬁrﬂ%ffp E‘Eér ﬁérﬁ?nggf )at Jt lf'n% oé’nglt]é]e% 1}1{360180% f tl‘?e 1% C)y s%r%%'th meet

“coafomhy MctieriaC anwile belgeslaingd i ehose baail lberdmof Witkin bhchMlock
value of 12 allows a ver%%hlgh degree of conformty,

the bce ingremewts omay b [HDWed veRly OF wekendy inafqrms of their
dl\g‘fll‘)n%%}r O Ehe7OREncABHoA Ghdi t hin n/12 hue steps. Al so,

ours 1n a sector or block J will fall within
5n/12 - 7n/ 12 hue steps of the |n|t|aIIy sel ected 15
hu ep, ens rin ontr stl t co our
P e uEose 50 BEPEE B Sohdetics o REblogkS ThevERrenp golour

whReE 1 L8V RRY riﬂtoaanpé\féﬁ thiufdkr 7 lof @ec%rs r%ﬁé’ﬂ 0t wheh H¥ most saturated
representations of adequate size. An array containing

codowrp puaitapireel eavh @ arplarekgedpier ordemefl hypequigistenilyemuad the
of bl o I f. the c | our e re oduce

C“Cés‘n’?l ih éﬁ cugfe k@‘i’e refeRie iy ‘SH‘%@P Sloy e 88?‘%?&? ach

oth&ér fobﬂnolﬁk bekiventradtink2€81o60d obifatiodl £hddtihg i fyrefce inNMUeCangle
will be only 25 colours per block. It is therefore

bﬁé\@r@r i Byo pdjacans gelopes sy the| cickm fergrcet in oymete thap ér5*t360/n
ee§ %L%l.” fﬁia&f {’lfl%ﬁg‘%[ﬁ lgahé of %' fn%f’érﬂ)l fbothC %E(Eﬁ%gg)krﬁmed value

own 1 n romra
ofrd8ason for reducing the nunber of blocks Is that it
allows a greater variety of

The Hues chosen include pure yellow, that is the most saturated colour having a

CIELAB Hue angle between 88 degrees and 92 degrees.
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har noni ous col our schenes within the block. In
addi tion, having fewer blocks allows the user to

woidesit24doy | mredi atel y col our™ groupi ngs w t h #cmpdB2005/002171

colour ternms such as red, orange, green, and so on. 30
Trﬁx&ﬁgésméf‘héég HRIJH@? i 'IH%V“mt il s?étp (drite x%fé?&%k%lafrewheel)
requrfred per zone for t 0  operate, at
cohemdtdgrte ehe ah eslouAarosnmtlmdwhekwum dett¢renivad @yfoltawys, Havkeing
an r of bloc row zone.. WO 2005/ 124301
the gh %E‘ﬂ'? 20’58?91'3’()‘?3‘?19/516 ‘Bfgg'iﬁieﬁéﬂ’teéﬁ Féﬁs\/{l'th a systemin
which Mis odd using the principles of described

above has shown that the proportion of colours that
Fqptlodappereat diepxtrmhhéy ebkxs; is telvelos on shegusde efslovesiduasgiven

den i ng the opposi,ng .blaock is much nore

thef Iﬁfef?%u‘[ ey ?51%{}%%7%5@(8%@?%‘?98%{?35{ he nunber of

col ours conform ng was worse than expect ed. For

exanpl e a nodel of a 7 bl ock per zone stem showed a

per cehtHgeH icadp dcnfiug< 865 aHotl H@%%he gtkd to a 6

bl ock system of over 80% Further experinentation with

mat hemat i cal nodel s of the systemreveal s that by
Fatsha@herddldilrocks of unequal size on the reference

col our wheel, levels of conformty can ri se to over

80% in particular if one block contains, tw ce

t he f th 5|8 1

cl os@e: ( orﬁggsﬁgﬁteﬁg%pgﬁgfégt”EYVE?E@{‘ l gciﬁﬁiemgfhner

bI ocks contain equal hue step ranges to each other.

ot oy Bt A R dfiskt Do For FE YA PRl 482 can be

specified e.g. 60% 65% 70% 75% 15 80% 85% 90%
or 95%in constructing the array. If Kis the

par tQ.24 (B +Bl.acks dheseR. 360 Ho obh hivheradbt1>Hue st eps; if
d( j=K) =2x; if 3<x< NM and it is preferred that x
IS an integer, then: 20 Where K< (MF1)/2, d(j= K+

Oh WMelrfedoric¥ corfwhedlj = K+( Mt )/ 2)=x for all other
values of j, d(j)= (n- 4X)/(M3) 25 Where K>( Mrl)/2
do= K- (M 1)/2) =x, and d(j= K-( M:1l)/2)=x for all

H% ;}gﬁ 1 cf% %ﬁmﬁg td ]alugéﬂ(r)ge ’\e}&g'omé%llég gﬁﬁs‘aosnﬁﬁr @Ire%ggl:eg pure

vellowd(j )= (n- 4X)/ (M 3) WO 2005/124301 27
PCT/ GB2005/ 002171 Once this step has been conpl et ed,
the hue step ranges for each bl ock can be

Hue step 2 corresponds to the Hue range immediately adjacent Hue step 1, in the

direction of increasing Hue; and

Hue Step n corresponds to the Hue range immediately adjacent Hue step 1, in the

direction of decreasing Hue.

In order to offer sufficient variety of colour type within a block, M, the number of

blocks per block type, < 12, but also to work well as a colour guide, M > 6.

It will be recalled that where N is the number of Hue steps in the colour wheel and M

is the number of blocks per zone. In the system described above with reference to
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cal cul ated as before, but using the variable val ue of
(j). It is, therefore, possible to use an odd nunber

w®R00bh DIGKS while still achied ng a high | evel POf/GB2005/002171

conformty. Conversely, using such a degree of
vari ation thh n even . 5 er .of bl ocks was found

u
Figgrepl. Jd rgual o SRISORP! CHABHPH: thpWe ffaif 1§ stigned, firstly,
ﬂﬁgyﬁgangbaﬁh§ﬂm or 1200 colours No of % % conformty
4" zones Bl ocks per conformity zone Average Col ours
per bl ock Equal Unequal 50 6 81 77 43 7 69 81 38 8

4 25 2 100 10 Une . bl ks are

Ins@@c'?bgwe nplaiss TomERals e msTser ol LB (5, S Reand the
refdtEncRBRul Whe¥E Y thél fofIew a1t anhlysf) ﬁache hBmBAOS B giPdn block

where one hue area exhibits a’very rapid tran3|t|on
14 plongthd arodyo Y., dems,n\ye tdesighate d(prade penbord hugrstepsen each
bl egsw% é& tovarrltn Sh ] of hue differences in

Phe ¢ sSp SGhd ﬁ HQ tHer ef erence col our wheel

For exanple hues that are relatively close to yell ow

are ternmed green or orange, =15 whereas hues close to

Ap i stiggelt 4 esgimed thap theeblogks 1 the. myet%fa& gverdy, distributed
ar@kﬁ(ﬁ%e *?Qf%{%q E'ol \gﬂgel n I%Etl&:f & ls Maﬁlglfﬁe cz#g%h%n M is
e col our contain pure oW
arsédinunsbege apprOX|nater haIf of the hue step range
of the block nost nearly opposing it, tends to be nore

, easily understood and nore 20 useful, even though
It % bR STRRRRM 1 O deVeLte HHBRGT ﬁxcHﬂhQ'W% & &A% I?Jt tBQ 1s not

form So for exanple, where Hue step Y is pure yel
esagrdiab8 hue steps are used to form the reference
col our wheel, Hue Step Y-3 can be orange, hue step Y-2
red toned WD 2005/124301 28 PCT/ GB2005/ 002171 vyell ow,
CHredes kiRPfoNowiny&oh@itionfiue Step Y Yel l ow, hue Step Y+1
Yel | ow, hue ste$ Y+2 green toned yellow, and hue step
meethﬁﬁeEHdﬁﬂﬂ corlersely, in the green area, the
0 g agngnepn it Qr
TlgeT Ite)g)gﬁ oh%fr}% ﬁgé ;%ge X E{] @, é—fueeeﬁtgg al\?ie)?(g"e%e anfila(l)l Hue steps n
bd@@@fnmﬂd in terms of green or blue rather than as a
separate unlversally recogni sed col our area. Even
HﬁhgﬁﬁﬁAWHé‘ §1Iocat|on of the hue steps to hue angles
g ue, attenpting to allocate
Hgggmﬁgg%!ghéﬁgég%g ?he ;%IIOM/area di storts the
rel ati onshi ps of the colour wheel in other areas. 10
FLBL fewer hlocks is preferred for increased col our
B bl ock, but nore

Here, there is a discontinuity since the block contains the Maximum Hue Step N. So
for that block:

Hue Step Min(j) =1; and

Hue Step Max(j)=N

but hue steps within the range D to (D-n+d(j)) are excluded

For the jth Block, where j>1 and Hue Step Max(j-1)<= n-d(j)-2

The block contains Hue Step Min(j), Hue Step Max( j) and all hue steps in between
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bl ocks al |l ows hi gher degrees of conformty. Simlarly,

nore zones allows tighter restriction on tonal
weunstig3oiThe presence of at 3%ast four tonal zBIEBEB205/002171

the array has been found to allow good col our schenes

to be generated from an array having >80% 15

Hegsier Ming )~ Hagetsor Max@xamhi @9 i 1 | ustrating the
N\ 0fh oL 4] gcks of arrays according
Hgﬁégg?\?% é%%?éﬁﬁ%’ﬁ?@?ogmt he invention will now be
described. The specific exanples illustrate that many
| ferﬁn Eel 1;e=.= n ARG :
digdeihihey GREOME B10ek @8MAInk Me PALIMHE HuB StpA. $0TBfkhat block:
produce an array which neets a chosen conformty
characteristic. Particularly, the exanples will show

th a_relatiwvely, high nf.ar mit alue .of > 80% c
HiL emnmiaadt e edalay L T apE Aol emnid Hle sep
mEGFPLE HhuelStep Max &t 1angprriate ofclideanpl e | to be
described first, an array is provided having rows

(referred to interchangeably bel ow as "rows" or

"z 1) Pf_Shr ar, agr ' Folo
PordSABIS. (e 35, ROV 28 Bt PoshiE§Pplep ShbL3H he
arpiyay defiisddyb ydesawdilbed3, theh: where t he nunbers of stripe
. cards.in each sector. if not equal 30 to the split of
I weni@Bisdye S\Rﬁ%z? t%%‘{eﬁ@.us'l"ﬁ particul ar, the nunmber of
9 QbRtdins HiESlepS 5 2RS40 ABILSRE Tef erence col our wheel s
48 as previously described, but the total nunber of
j=Steonppmsdme deps 41 4646 inhkisivef er ence col our wheel used in
.this and the foll ow xanples is the reference
ageRamsime eoual el BEBBRAT oust y w0 2008/ 124301 29
PCTASRR 0BRSS s 4S@ebRudearstips&phour Hue at start
Step at Step at Wieel start end steps R6 7 346 27 33
J70 centpirpdug 3tege 5 4910 ®shBIVE 61. 14 41 45 Y 5 5 82.28 46
. 8 V4 9,,B v 7.166.59 10 16 V 7 10 256.6
J_%fo%mfélélgtsg"g?é?}a RACMSVE out the nunmber of stri pe
j=Oabftirshut Bepal 7 ay2dinckxpapl e 1 to be described, and
~in which bl ocks they are disposed. In particular, for
J=846Rtaps U steph 3 a2 AClYsiY ocks of stripe cards are
provi ded, having the follow ng colours: reds (R), 5
oranges (0), golds (Go), yellows (Y), greens (G,
sdbfon @t emplanduesstep éf the G step nomthming el gelldw anfouihid in block
left of the array. The second colum of the table

i ndi cates the nunber

4ax(1-1)=> =61 )=

Preferred values of D where M is even

It is preferred that D is chosen so that hue step 1 does not appear at the edge of a
block, and is ideally situated close to the centre of a block. It is also preferred that D
is chosen such that it does not appear in Block 1 or Block M. It is also preferred that
the block opposing the block containing pure yellow does not form block 1 or block
M. This is because colours in the block containing yellow are generally frequently

specified
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of cards in each block (e.g. the gold block has 6

cards), and the third colum the nunber of steps on
w0 besnzier ence col our wheel ¥ver which the colBur/eB2005/002171

that block are spread (e.g. the colours in the violet

block are spread over 10 steps of the reference 10

. The fourth columm gives the hue angle
h n 7

W% MBI ER b Mo (S A BHE MR as PRUCRURS bhere
JANB8, chmp]rosmgfbld)dkas@nﬁplﬁyBH\AMél where dieldl/ythe lppdsirgrllock is

"starting angle" is the nost

“éﬁgﬂ%g{ ckwi se boundary of the sector), and the fifth

colum gives the starting step on the reference

col our wheel of the sector of the reference colour
Thyshesédrenss\aotad wet 'tseset@steﬂ|t@ckﬂeCFlhﬁaawegﬂgetm@on’ésmpressmns as
t(:ollr.ulhrm ives g e fini SQs!erq . esrs)mg 1tohe rh%fer nce h
o el o R mOipgjons Jere eyl S RE palopseheingl BAtHpbrasare
andh@RErva@d O Wing BE4sOSm ftley crasibreblisiBle spE@runh.NThélia Ppln@fof the

t he startlg%¢and fInIShInF‘Ste s shown in the fi

hugritensioftthe tederamqescolars whesl Inta§ LR ABJwe saglen isthowaan Figures
SE9aTot SRV O UL TGN SRR B R Ul

cdmmﬁdmialesaﬁﬁ)o@elanlm thetladmsli f f erent row (or zone)
contains colours of the sane hue range as anot her
bl ock in the same colum, but with different
Ungg'aQ;@f&El%d 30drenbs Q%Wﬁc?el Vc,"i'alldiﬁsc'hawpﬁ £hRE AifeOgiven hue angle
vi ousl 'um nance and ~ ch ron1nance changes™ can
mpy,cmtum‘dlrrgl thfrescerch and rwsermtlcmo bowueessftlly wiafched n contrasting
me hue.. The t

t I t
oy 5ot R e Bl R i s oh A e £ Bfence

cdig &RLQUGSated g%ﬁ’&al'l}efobpéﬂi’téfy it i RRIr&RoLA N9 td’é@rée' &posite
nost stripe card in each block, for each zone. It

log#tesum) @n e whatdr st ood t hat the col ours present on WO
2005/ 124301 30 PCT/ GB2005/002171 other stripe cards
in a block woul d possess hue, |um nance and

It B¢ BednTameEthy@l tRSefevdncB cdlohn®héad ROdisides irabM sdvedts byhere M
t he shown val ues. Moreover, wthin the belom1tables

istahdeasti® ApAINgewow: thath 1 ar b lhaessem@ foselent 2 gpdourmf@ng sisle hue

<S4 0y PR S1A e sy o

the wi{26l towibtdin Gn beiepgblel canib,maamd w’hﬁﬂa high dggrekbf prjopabilinyd This
t chromaticit al ues ar e .ClLELAB ch icity
PFVE&JBQ’ Cag §aicHP Steﬁ 33 5¢Y) %mey ¢ C“?&S‘rf(s\/fr%{]%wi) bei ng

| east, and 100 being the nost). These val ues are
described in rore detail next. 10 The Y tristinmulus
vélue WWeemachdicistepdod 1ao"narsyctor o the reforgheeatadoursviisel, chant the
for th um nat

|
ai £ uspE g3 Bba Yesean “PhPE BRI o o"seREH s BpEc TR pesiton on

factor ,th@méas saflclafaveda R CRIhia oL reﬁetﬂ:ﬁhﬂieh efhgular deviation
description can be found on page 55 "Measuri ng

Col our "fropsthsyhurd@eiliepposits ¢ h@huq $t9ml on tewheel.
0863433871, which is hereby incorporated here in by
reference. The other colorinetric terns used in the
eXaypl Sunt e abentt forGlIHLABtepOl fonthesfr8CEctor and express the sum as

a percentage of the total number of possible pairings of the hue steps i of

the first sector and the hue steps of the second sector.
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ot herwi se known as the CIE 1976 L*, a*,b*_colour

space. These are hue and ch5g 20 as d!scussed next
wdees/1He® i s an attribute of i sual sensation FOUGB TN 2171

to which an area appears to be simlar to one of or

|ve colours re
Th gRERReY AR Syt T IR REHER o T Guoihi P Rup bt
Aﬂthmstlm tiﬂnhmms ars phasfblar@ & 20ldegrbés $Me 46XRETE depending on
f P to CIE 1976 hue angl e hab =arctan
thf’l? 583‘3550 g’ﬁ“%at? fyrequired i under st ood by those skilled
in the art and |s descri bed nore fully on page 65, of
Measuring Colour” by R G Hunt, Third edition, |SBN

Itosiblates 3peciagd tﬁhtr tbmahl g]lmrdha viahiet dfeMc @he mufiben es Seddrs), the
bri ght ness of a

hlgﬂeratpg Jplne quq %E }ér al\cf)ltn 1ﬁf,5$0 hkggegq,cg SeEtop SOoRiaing gelatively

fehigu e Ut tﬁe&bsu\nethai&a@ HiBb& o fhlESavaihisle wﬂﬁ%%sér%scg& sgm
C, MwmaCrﬂemtotheCMEl76a , Chroma

(a2 +b2)"2 . WO 2005/124301 31 PCT/ GB2005/ 002|2I.|71d _
| e n

h0, runestodbtho
1 S0 cpbrl el i Y BpUE O] ooty T BE il g chton of
MCol our™ by R G Hunt, Th| rd edition, |SBN 0863433871,
Al'l colorinmetric ternms referred to in the exanpl es
detail ed below were calculated 5 fromrefl ectance

APBARUS LR RISwWY S yshtlﬁpggége ¥l gﬁffig{lfe?% R anl pplgurs, within a

illum nation and ave A cal using
leQN ausectoa tfalhiviidif meczonenmdf are viithén 293 ThuStsepd arAﬂso all colours

o le 1 Sector (
indiegot PEOIRLEH S G e i (713 du isps & Gadmhlly sclected
7 18 349 24 6 24
hs gémgﬁghggﬁkiggéggj%ﬁﬁﬁﬁg“%%g%“ A 64 5 349 65 2 24
73 4 349 73 2 24 83 2 349 25 44 24 28 43 349 35 38

riodly oo BT, 7o Wb 33 e BB
coldir 32pr2enidion$ of adequate size. An array containing 4 zone types and 12
blocks per zone type, provides a total of 48 blocks. If the colour range reproduced
contains 480 colours, this will only permit 10 colours per block. Even if 1200 colours
are displayed, there will be only 25 colours per block. It is therefore beneficial to
have fewer blocks, as the vast majority of colours still meet the criteria of

combinations shown in the 12 hue block per row array.

Another reason for reducing the number of blocks is that it allows a greater variety of

harmonious colour schemes within the block.

In addition, having fewer blocks allows the user to identify immediately colour

groupings with simple colour terms such as red, orange, green, and so on.

Experimentation has shown that at least 6 blocks are required per zone for the guide to

operate, and at least three zones.

As stated above, the array may have an odd number of blocks per row/zone.



10

15

20

25

30

349 11 43 24 15 50 349 15 38 24 21 44 349 26 34 24
30 40 349 34 28 24 38 32 349 13 25 24 13 44 349 26
WQR2002424381 36 349 39 18 24 4% 25 349 56 12 24PGBGE05/002171
349 68 7 24 67 11 349 83 3 2483 4 101t will be
seen that the above values are arranged into bl ocks of
si x; each block of six represents the colours on one

E?&ﬁh'\k}\%ﬁ%gﬁ %ttﬁggi%ﬁ iRGsHilH e 6§<}d& Gﬁr}% 'tﬁéf;ﬁénc%le%/ 8t H&3ribed

5/'124 32 PCT B2 0021
abowe rhes pdods that tthe preperodn toliecodwuraythatopradiigh acdeptable colour

al ues rel,at The .above . l.e represents ,tthe red
cHPBERE. Pl Jpug s Mir it (AePRsEnd, FB SRERRR H1od b fugh wore
dlhﬁiuﬂ%n@&leﬁ wEREA TR fibd 386 h@MmbEr SR NSorfore@hg $ ak Worse than

each’ nood zone Start of Sector O End of sector O H Y

expeied: Kor 3ampl: a @il 0Ha 17/gblogle peozane HBtepD shoved3p pagemnage

copritr5? aging ¥ gonlgady] 35 teck el YigUaE0%; 57 55

58 57 29 32 68 13 58 72 16 32 78 11 58 81 11 32 83
8 58 85 8 32 7 23 58 9 16 32 10 43 58 13 33 32 13
Futhes gxpegimenptatign with mathgmatepl mpdels of the system reveals that by using

blocks of unequal size on the reference colour wheel, levels of conformity can rise to
over 80% in particular if one block contains, e.g. twice the number of the steps of the
two blocks most closely opposing the largest block, and the other blocks contain equal
hue step ranges to each other. Depending on the required degree of certainty in
matching, different conformity thresholds can be specified e.g. 60%, 65%, 70%, 75%,
80%, 85%, 90% or 95% in constructing the array.

If K is the particular block chosen to contain most hue steps; if d( j=K) =2x; if 3<x<
N/M; and it is preferred that x is an integer, then:

Where K< (M+1)/2,

d(j= K+ (M-1)/2)=x, and

d(j= K+( M+1)/2)=x

for all other values of j, d(j)= (n- 4X)/(M-3)

Where K >( M+1)/2

d(= K- (M-1)/2)=x, and

d(j= K-(M+1)/2)=x

for all other values of j, d(j)= (n- 4X)/(M-3)

Where K=(M+1)/2,

d(=1)=x, and

d(G=M)=x

for all other values of j, d(j)= (n- 4X)/(M-3)
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32 29 42 58 34 47 32 43 30 58 42 39 32 16 41 58 20

49 32 25 28 58 31 42 32 4% 26 58 44 31 32 53 19 58
WEH0RT24362 67 +L4 58 65 19 32 83 58 77 12 5 PEBGEDI068/002171

val ues are shown in the table below able Exanple 1

' zone Start. of Sector Go
ORESHEs b Raf Belt® oBofRE MR 2GS riheBl 'raf s Bk (SR be
c8Bauldted ds BFoR3butdisirgIhd LaridhlOvade &1(;10 63 66 7 80 67 8
63 74 5.7 80 .71 7 63 83 4.4 80 79 5 WO 2005/124301 33
It F‘@‘%%ﬁé %)5?06%39‘%7‘? usggn p9dggmbgr g blpgkswhyg sull agiegng 3shigh
70 X 9 8
1639 OF SOoRHiLY oGotverieh, Moife stch, £adeer BF villaroh Wy even
n@BRbGDf bhBke 8va6508W WPraduccddwdrlevds 80 c@ifoBiity, GRarbisifBequal
66 63 63 60 58 80 71 43 63 19 49 80 41 70 63 34
blgngSO 49 56 63 46 35 80 58 42 63 55 27 80 64 33 63
64 17 80 69 22

for 1200 colours|No of|% % conformity
in 4 zones Blocks per|conformity
zone
Average Colours per block  [Equal Unequal
50 6 81 77
43 7 69 81
38 8 94 85
33 9 80 94
25 12 100

Unequal blocks are of special interest where the colour popularity in one hue area is
very different from that in another, or where one hue area exhibits a very rapid
transition in terminology, owing to the average persons’ greater sensitivity to and
awareness of hue differences in the corresponding part of the reference colour wheel.
For example, hues that are relatively close to yellow are termed green or orange,

whereas hues close to pure blue are still termed as blue.

Therefore, an array based on an odd number of colour blocks, where the colour block
containing pure yellow has a hue step range approximately half of the hue step range
of the block most nearly opposing it, tends to be more easily understood and more

useful, even though arrays based on even numbers of blocks are easier to form.

So for example, where Hue step Y is pure yellow and 48 hue steps are used to form

the reference colour wheel, Hue Step  Y-3 can be orange, hue step Y-2 red toned
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25
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womositaane Start of Sector Y

63 77 12 80 77 17 The yell ow val ues are shown in the

tabl e bel ow. able Exanple 1 gector Y 5 cards in each
28nd of sector Y HETYGR20bEM02171

C 84 27 22.6 98 18 15 84 39 22.5 98 26 14 84 53

G B84 1L RS S SIS R e
Y87 $8en ®hed gelbv,28d Hi8e §Op Y84 litfe grée®8 79 37 84 81 17

98 83 25 84 86 12 98 83 19 84 9 18 98 7 9 84 19 44
98 29 46 84 48 75 98 39 61 84 64 90 98 53 64 84 66

CBo 25 5an 1% o By S Mot & el iy g oP g hue
steps, mnggb@:@us;oblad/g%ns5r69§erﬁﬁall&7de58ﬁbeﬁ7in2ﬁrrﬁﬁ O_Y%r%'éﬁ or blue
l wnin e
ETERR Y RO e R
alfgeatior 0N eheShas Stepstf toSaRt Molds dBADaRy ?&E%Ehiseissue }:ttg?'ﬁ'?ig to

C 103 22 21 162 16 15 03 35717 162 12 10
allgsate4go gnany hue steps in the yellow area distorts the relationships of the colour

wheel in other areas.

Using fewer blocks is preferred for increased colour choice within a block, but more
blocks allows higher degrees of conformity. Similarly, more zones allows tighter
restriction on tonal purity. The presence of at least four tonal zones in the array has
been found to allow good colour schemes to be generated from an array having >80%

conformity.

Specific examples illustrating the selection of colours for blocks of arrays according
to further embodiments of the invention will now be described. The specific examples
illustrate that many different specific layouts in terms of the number of blocks, the
number of stripe cards in each block and the colours chosen for each stripe card can
produce an array which meets a chosen conformity characteristic. Particularly, the
examples will show that a relatively high conformity value of > 80% can be achieved

with several different layouts.

Example 1

In the arrangement of Example 1 to be described first, an array is provided having
rows (referred to interchangeably below as “rows” or “zones”) of stripe cards
arranged in blocks (referred to interchangeably below as “sectors” or “blocks™) as
previously described, but where the numbers of stripe cards in each sector is not equal
to the split of the colour wheel steps. In particular, the number of colour wheel steps
on the reference colour wheel is 48 as previously described, but the total number of
stripe cards is 45. The reference colour wheel used in this and the following examples

is the reference colour wheel described previously.
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103 67 13 162 63 5 103 75 12 162 72 4 103 83 11 162
83 3 103 48 65 162 33 48 103 55 56 162 44 40 103 69
WA 2003623617 31 103 78 33 162972 22 103 77 30 AGRGB03602171

103 85 17 162 83 13 103 7 10 162 10 31 103 29 45 162
15 35 103 39 62 162 21 54103 53 57 162 33 40 103

Sggorg 4Carg %

°‘{$5H“f@35‘§'§ 488D (AP 3P0 103 24 36 162 16
35 |103 407 g)z 162 28 32 | 19¥'54 9% 162 48 23 103 71

16266 15 103 §4’% 13116267715 —103 83 10 162 83 10
are shown i2m theasabl e bel ow Tabl e

5
Exanpl e 1| Sect pr B9.32car|ds 3i4n eaga mood zone Start of
Sectior-BErdof—sector—B—H Y€+ C 172 16 14 250
2 45 SE7p24— 3 %‘éﬁza 123;17:: 4312 250 40 9 172 57
R 2505572735925 64 5WO 2605/ 124301 35
EQ:EI mgnnt'lr?:-\')171 7'3910 2 3o -ﬁﬁ
PCHGBZ2005/-002171 (2833 250—73—3 172 31 45 250 26
£ 1.7Z 50 35 ’5016@5 351 179 54 ég P50 53 26 172 71
18 d507611010 §175239815 lo5d770[41 35

The table above sets out the number of stripe cards in the array of Example 1 to be
described, and in which blocks they are disposed. In particular, for each row of the
array 7 blocks of stripe cards are provided, having the following colours: reds (R),
oranges (O), golds (Go), yellows (Y), greens (G), blues (B), and violets (V), in that
order from the left of the array. The second column of the table indicates the number
of cards in each block (e.g. the gold block has 6 cards), and the third column the
number of steps on the reference colour wheel over which the colours in that block are
spread (e.g. the colours in the violet block are spread over 10 steps of the reference
colour wheel). The fourth column gives the hue angle with reference to the CIELAB
colour wheel (note, not the reference colour wheel) of the starting angle of the sector
of the CIELAB wheel covered by the block (here, the “starting angle” is the most
anti-clockwise boundary of the sector), and the fifth column gives the starting step on
the reference colour wheel of the sector of the reference colour wheel covered by the
block. Finally, the last column gives the finishing step of the reference colour wheel
for each sector. Note that the reference wheel colour sectors for each block are
inclusive of the starting and finishing steps shown in the fifth and sixth columns, as

well as all steps in between.

The above table relates to each row in the array of Example 1, for the reason that in
example 1 a block in the same column but a different row (or zone) contains colours
of the same hue range as another block in the same column, but with different
luminance and chrominance values. As explained previously, luminance and
chrominance changes can produce different zones of colours with different tonal
properties but the same hue. The tables below set out the hue, chrominance, and
luminance values of the colours on the left most stripe card and the right most stripe

card 1n each block, for each zone. It should be understood that the colours present on
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172 82 12 250 77 8 172 8 25 250 7 15 172 16 39 250 9
25 172 18 45 250 13 36 172 33 45. 250 22 32 172 40
WQARN0RAMBL 26 172 57 22 25083M3 21 172 19 37 PEOGB1002602171
172 33 28 250 20 24 172 49 21 250 38 29 172 61 17
50 50 16 172 75 11 250 56 13 172 83 9 250 72.9 The
otbmt@?e GaIAs 85 2 plockswenlA popseshBug, Apninaped and chrgppnance values

bR5he! bl thakisvd ch nood zone Start of
AR ndes bRt of (BEUS GIERRY, T80T, 015 Ba o
8 262 26 11 341 20 9 262 39 10 341 35 7 262 54 8

341 48 5 26 7 34 262 72 3 341 7
Mgrcoxon vgihin ghe "ééa %5 S‘Hi hyp ‘éa}ueszélé’eﬁ@r‘i “§4*3ng“t§ 9y the

CBAAB4olkhr %ﬂeeﬁQhéQgh@@%eégn@eovﬁ&és dre based? 87 e C@Eﬁﬂ&ﬁ Tri-
83 3 262 8 188 341 18 262 10 337 341 9 31 262 18

Stgﬁuluszk’lvegueasynthzs@amf:{he 184 1with 03lﬁﬁmg26120134angd4)03113m1g2\’7h1te)

an%gtB%%% 83&)3 éa@?}lﬁr&gﬁggé\}%g%i% c61ty3€'a]Iues again w W%h a scale of 0

—100 (with 0 being least, and 100 being the most). These values are described in more

detail next.

The Y tristimulus value

When, as is customary , Y is evaluated such that for the similarly illuminated and
viewed perfect diffuser, Y=100, then Y is equal to the reflectance factor, expressed as
a percentage. A detailed description can be found on page 53 of “Measuring Colour”
by R G Hunt, Third edition, ISBN 0863433871, which is hereby incorporated here in

by reference.

The other colorimetric terms used in the examples relate to CIELAB colour space,
otherwise known as the CIE 1976 L*, a* ,b* colour space. These are hue and chroma,

as discussed next

Hue

Hue is an attribute of visual sensation according to which an area appears to be similar
to one of or to proportions of two of the perceived colours red, green yellow and blue.
The quantitative measure of this attribute is hue angle, H . In the examples, "Hue"
refers to CIE 1976 hue angle h,, =arctan (b*/a*) . This is a term understood by those
skilled in the art and is described more fully on page 65, of Measuring Colour” by R
G Hunt, Third edition, ISBN 0863433871,

Chroma
Chroma is the colourfulness of an area judged in proportion to the brightness of a
similarly illuminated area that appears to be white. The quantitative measure of this

attribute is Chroma ,C, where C refers to the CIE 1976 a,b, Chroma C*, = a’ +b%)"? .
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[Table Example 1 Sector R (6 cards in each mood zon|e)
Start of Sector R End of sector R
H Y C H Y C
349 13 8 24 | 17 18
349 24 6 24 | 30 13
349 41 4 24 | 49 8
349 56 3 24 | 64 5
349 65 2 24 | 73 4
349 73 2 24 | 83 2
! 349 | 25 | 44 24 | 28 | 43
349 35 | 38 24 | 47 32
349 56 | 24 24 | 83 21
349 64 | 18 24 | 69 13
349 71 13 24 | 76 9
349 77 9 24 | 83 7
349 7 23 24 7 27
349 10 [ 32 24 | 15 56
349 11 | 43 24 | 15 50
349 15 | 38 24 | 21 44
349 26 | 34 24 | 30 40
349 34 | 28 24 | 38 32
349 13 | 25 24 | 13 44
349 26 | 25 24 | 28 36
349 39 | 18 24 | 42 25
349 56 | 12 24 | 83 18
349 68 7 24 | 67 11
349 83 3 24 | 83 4

262 14 24 341 23 21 262 27 24 341 36 16 262 47 16 341

54 11 262 63 10 341 67 7 262 72 3 341 83 3 As
womsnsiipned above, the col our3l of the other striQEGB20S802171

in any particular block fall wthin the ranges

ted in the t [ This is sho i) he
ARGy ERCRI0 i GO e Bop NS i g EscpBpd on page
6£8LNMERNFng €O CHy RIG RGN THAW il tglaaN beé343381t, he

count is |rrespect|ve of the block to which a card
bel ongs). Note that |n this exanple, as apparent from

he ,t abl es above col qurs on,an ular stri
Al AT BOR farat el il Y SuRETIoRR b el Rane
ﬂ@ﬁr@ﬂadtawetrﬁeas@éﬁﬁﬂisalshg sT@’Qiaﬁi Afluddur \IB?SSlﬂﬁmGﬁ{tl@n and have
Nurmber from Left Card R0 Go GB 1 349 2 356 4
begp calcujated gismg thg GIE golpur gnagohing (fungions 1fog 3he 1153 588tandard

C%@ng%técggﬁggv&gB?gs 16 73 17 77 18 80 19 84 20 87

It will be seen that the above values are arranged into blocks of six; each block of six

represents the colours on one stripe card, and the position of the blocks of values in



24 103 25 111 26 119 27 127 28 135 29 144 30 153

31 162 321 1 172 WD 2005/124301 37 PCT/ GB2005/ 002171
WG@00:863084 203 35 219 36 30 37 239 38 258dAT/GEB3BS/002171

262 40 274 41 285 42 297 43 308 44 321 45 332

The data in the table above is plaotted in Figure
the Lghi? GAITESRONGS 5 11 T QJBF TRRAS %gﬁesvaale.sérﬂaﬁ- %Wbove
ta?l‘g‘?gﬁr@s HahPIRYI6SS] on across the array al ong each row

th Iscontinuity shown arises on the transition

from 360 degrees to O degrees, but in 5 terns of

t th [ di t ity). Th t
TR thy At tioe T 816 BERB bet ween cara number

(agai n COUfFEREExaMEISEctdr@\Coritans & ExedsieBdch and t he
step on thgmobekseence col our wheel to which al card
relates. If wll] be s¢en thht altHough {here pre only
45 cards and 47, $5@Rse00 t NE 10 gH&fiesdisd reference
col our whepi—7 M. SS MO-SO[E §f €S QU T TS| possi bl e
to cover twwuccu —MorepveEr 4 Tsae—] nst ances
T R TN D - RT: O i

the sane spep—+s—alsorused —Hofre—tfeh frel car d.
Even with puch es?cgn chdi-cpis—boy eéé] ; *1§
conf or mancp—Charlact®rilstTcsll c3% dti49 he Wet] as will
be shown | pt82 Fy%'rpl e 4 T:Jb_l_ée ofl &8 olir 9/\hee| Step
verses Carf BAnher’3rom Bef 6&rd 80 (o &

32 83 2 58 83 4

32 30 51 58 44 54

32 45 37 58 49 38

32 57 25 58 57 29

32 68 13 58 72 16

32 78 11 58 81 11

32 83 8 58 85 8

32 7 23 58 9 16

32 10 43 58 13 33

32 13 56 58 24 57

32 15 55 58 31 51

32 29 42 58 34 47

32 43 30 58 42 39

32 16 41 58 20 49

32 25 28 58 31 42

32 41 26 58 44 31

32 53 19 58 55 27

32 67 11 58 65 19

32 83 4 58 77 12

The gold values are shown in the table below:

Table Exalmple 1 Selctor Go 6 cards in each mood zone
Start of Sector Go End of sector Go
H Y C H Y C
63 18 17.7 80 20 19
63 33 16.7 80 33 14
63 51 10.9 80 51 10
63 66 7 80 67 8
63 74 5.7 80 71 7
63 83 4.4 80 79 5




127 228 329 430 531 6337 34 835 9 36

10 38 11 39 12 40 13 41 14 42 WO 2005/ 124301 38

WE@DSEBA005/ 002171 15 43 168343 17 44 18 45 pADGBG002002171

47 21 48 221 23 2 24 3253 26 4 275 28 6 29
1

7 308_-31.9 132 1033 11 34 12 35 13 36 1
63 39 59 80 56 63
63 54 44 80 61 52
63 65 33 80 70 37
63 72 25 80 79 24
63 78 15 80 81 18
63 86 11 80 85 11
63 8 19 80 12 26
63 16 41 80 23 53
63 28 65 80 49 76
63 42 73 80 61 87
63 51 68 80 66 63
63 60 58 80 71 43
63 19 49 80 41 70
63 34 47 80 49 56
63 46 35 80 58 42
63 55 27 80 64 33
63 64 17 80 69 22
63 77 12 80 77 17

The yellow values are shown in the table below:-

Table ExaerIe 1 Sectc|>r Y 5 cards in each mood zone | I
Start of Sector Y End of sector Y
H Y C H Y| C
84 27 22.6 98 18| 15
84 39 22.5 98 26| 14
84 53 21.8 98 43[ 11
84 64 16.5 98 57] 10
84 76 11.2 98 65| 9
84 83 6.4 98 83| 8
84 64 63 98 62| 76
84 66 54 98 67| 63
84 74 37 98 73| 50
84 78 27 98 79| 37
84 81 17 98 83| 25
84 86 12 98 83[ 19
84 9 18 08 71 9
84 19 44 98 29| 46
84 48 75 98 39| 61
84 64 90 98 53| 64
84 66 81 98 52| 53
84 69 61 98 59| 49
84 28 61 98 21} 34
84 59 53 98 371 30




37 1 38 16 39 17 40 18 41 20 42 21 43 22 44 24
45 25 Wth the above information,
wealsubabe a conformance valife for such an arrPgT/GBR005/002171
t he manner described previously. Recall that

it

conformrnceqs—a-nea% to—which t
hue angl es 84f doldBlrslin a # ock ade W8t hilepla30
predetermi dd |5 83ngd of t8e 180 |degid8e affio&ite
col our dn t8e dol dur rlef ere?Pte wheel . 98nd [Ty 25
preferahl y 8gal qul #8ed |as desxri bed |pr @8i oUysl|y15
However, as a shortcut calculation where, as in t

present case,

is possible to

he

he

all of the colours on a particular card

Th?a&fée"tY?éue@e?ﬁeeSW inghglagle befowy's al so possible to find

the r ®@HE Ebmbids SEIPETs Blds Feaadn Foae Laka] | Oy W ct
fall Tt e predeternt ned—angt¢ range—tg—tthe
numnbef—ef—posstbhe—card—3106—conrbrnraf+ens—Fh-s—+s—ghown
in t heSRELIPL'BSE low  for ri $onERY of§eto nd
gr een |blthcksY no®eld abhove (here, the fedl aMd [gr&en
sect o s'08n| PAg Hef erence col our wheW2 art gl nifst
opposilt¥B. | WD |2A005/ 124301 39 PCT/ GB2GR5/ 0217112 Red
versus M@3een247428 29 30 31 33 3 dMme25/ 26 47 28 30 3
24 252327628 1300 4 23 24 25 26 27 2 | 56324 23 24 25
26 28| 321782 123 24 25 27 7 20 2] #2 P3r24 26 § 19
20 212328829 119 18 19 20 21 22 24 {gad|ves drean 27 28
29 30(31 3 3 I1TI1IT0 31TIT1TTTIO T IT111
O S5 1 hallksles [0 T TTTTT 162 | 33 | 48
103 | 55 | 56 162 44 40
103 | 69 | 42 162 57 31
103 [ 78 | 33 162 72 22
103 [ 77 | 30 162 76 15
103 | 85 | 17 162 83 13
103 7 |10 162 10 31
103 | 29 | 45 162 15 35
103 | 39 | 62 162 21 54
103 | 53 | 57 162 33 40
103 | 52 | 54 162 40 35
103 | 59 | 48 162 49 30
103 | 24 | 36 162 16 35
103 | 40 | 30 162 28 32
103 | 54 | 24 162 48 23
103 | 71| 18 162 60 16
103 | 83 | 13 162 67 15
103 | 83 | 10 162 83 10
The blue values are shown in the table below:-
Table Elxamplle 1 Sector B 7 cards in each mood zone
Start of Sector B End of sector B
H Y C H Y C
172 16 | 14 250 15 15
172 |1 24 | 13 250 28 12
172 | 43 | 12 250 40 9
172 [ 57 | 9 250 55 7
172 | 73| 5 250 64 5




7111111 8011111 9001111678288
542 8 8 8 8 8 8 48 0.875 The upper matrix shows

wa besa24zoer ence i n referencedscol our wheel st epschbeBI®en2171
the hue steps on the reference col our wheel of the red
bl ock colour card (QLan 28 to 33 5 as shown) — and
the huk FReb83dndtlhe reference cal oLu’__thpJB 0f 31 he
green bl ock]|coliour] cards (steps 3 to 9) Nofe that
step 3lLi¥2repetatsdéd twice, as it is |I?60huebof ¥
col our | wardsoi|rsétlhe green bl ock. ( »éh |t I3dt | tIde
ref erepcegacpbourzewheel i s preferably2ddvi déd| d6ntjo 48
steps, | 724| stepsadi f f erence bet ween| g0 |Steaps 21
i ndi caf eg2ot hat [tgodse steps are subpteant| abl y @pposite
on t he[Tghergadegclol our wheel. 10 Theshowes fagrijx is
a representatign of the difference patrix obial ned by
appl yi g bt gcreptabte range vat ug Egrf cpmofgm|ty to
thebdl _ IF7'2E B3 v oe: ‘"l;lel €, TWo Tar {S.pre 9 CYTHH ger gi
R VTS AT A I A

_ \trer 55 143‘” ot —Det %l L\? L\n@:rs eps

of “each-Hehes: ref-or | F ¢ edent s
15 the fﬂ7f2f 2808 et i a—WA 'z\ﬁpmg 3'2““mq 9n
appl i ed 17|2(= 57{‘,221‘ he w D_d_n\l\n ng funﬂf2|59\n H‘él nn21t Rat if
the di {ference |vallue lies in the ra ge then 20 14 28,
then ¢olRofiPil\37ils achi eved and thp 2981 ueli ¢ 26epl aced
by a opel72l { 33Uta8ilde this range the| 280ff 0enc yal ue
is replatied| Bg |10, WO 2005/ 124301 A®@S50 | 38 | 29
PCT/ GBR00%/ 08217% | To obtain the confason t59 valeug, the
nunber | of72l | gs5ilmithe | ower matri x i 5 2addedsup, 13 gnd
the rafi ot alggr] gf| t he obtai ned sun agai hstz the tjot al
nunber ©Of _entries In the natrix. Tnh this exanple, the
ratio is 42/48, or 0.875, to give a conformty val ue

Thef vioBTy&ees dNoslevrhiatthe fibke bed;ow he conform ty val ue just
bet ween the—fred—and—gree o€ Fhe—abgve
or ocedur bTeBEEERRle 19 °f°’~v|7f“@m"*eaphm995‘z°r‘eﬂ!cur bl ock
pair within alrow where the sectgrs on the reference

TTTA

col our whestért offSettaeViwo bl ocks ar e |sGhdofaactony | [y
opposite|l Hn thi s exanple, opposing pairnsydf dljocks,
and the fesplting conformty val ugds3obtap ned b
foll ow np dsbe| apves for each pair, |ag# $hown g n| t he
table belogp-13P[Oyeral T Tevel of Jopiormsnce H rst
sect 0o PofSighl Esfoprigi nat T ons” W th NJ. 39€f [Genf o5 nj ng
Conbi nat [O5 [ % #8,G B2 0 42 B 36 341 | 64 | 4

262 [ 72| 3 341 | 73| 2

262 | 22 35 341 | 27 | 38

262 [32] 31 341 | 47 | 27

262 | 46 | 23 341 | 60 | 21

262 | 64 | 14 341 | 69| 10

262 |69 | 10 341 | 75| 5

262 | 71 9 341 | 83| 3

262 | 8 | 188 341 | 6 | 18

262 | 10 | 337 341 | 9 | 31

262 | 18 | 351 341 | 9 | 33

262 | 23 | 340 341 [ 15| 30

262 | 34 | 304 341 | 27| 29

262 | 50 | 177 341 | 45| 20

262 | 8 | 26 341 | 11| 20




Go 42 V34 Y35V20 G48 R42 B 42 0 36 V 42 o
34 Totals 299 244 0.81605 Thus, as will be seen, for

wo b@sazesay of exanple | a totfal of 244 conf or mPaIyGBa008/002171
conbi nations are obtalned out of a possible 299

conbi nat fons—Fhi-s—gives—a—conformty—ratho—eH 81. 6%
Such a c ﬂﬁ%rrﬂ“r Yi Qﬁnl ue is very hlrh:?“"1 133 eficd such
an 15 ar 262 gl 370ns24 very paqv cal #dir | 38t 16 ting.
In the ab@62.| 4% | Wl || be seen that |18 yhllel! Hl ock
has been| 262 c|@dd| athhilnst both the |GA'd[8Ad Velll ow

bl ocks. [Th2e3 |i® besause, wi th an odd34iumsadr &f |bl ocks
in arowthe case will always arise where the sector
of one block on the reference col our wheel is

Assisatienedi abovgs thppolentsofithother siepatards it émép%ﬁmil@\bblock fall
N R e

wiiieh giveerthe CIEILAB dlueungledbi eahtdany ccanitedbm paa:hfmwnﬁdm the left
This is the case resent exa arent .
(threr gHnt h%“’tr%BFCéwéb‘?fn @e%twhﬁhcw |?F1°l%a§é PG gt in this
SHRs I 0
8P ah b R VAR sy BRI RS B AAY phicHRk BrgeRard
albetvetiersad® hueearglotady emldmimance tndtloosti¢ity. 34/ 42 = 80%
whereas the conformty between the vyellow and viol et
bl ocks is only 20/35 = 57% Therefore, although the
vi ol et bdeaislel 1S TAMR 0RBN8R430dd41 PCT/ GB2005/ 002171
t he bl ockumtet frorh heft hi ghest conformty with the yell ow
bl ock, &paldhencergui dgoce [cshoulvd bis gi Ben @n the
array that when1sel esabli ng [a yel|l ow ps a| firlst col our
then a Violet givessgontrjasting cojours, when
sel ecting the cgntrasgling [col our to[ a vjolet colour,
the bl qck w thythe Rpghesft confornjty Vval ue shoul d be
chosen gs tThe rgcomggrdatijon i.[e. 5/ 1n [his| cas¢ the
gol d bl gck.—Thug, guhglancel shoul d be gi Ven t hat |when
selectinga vigretr as a g rst cotopr, rhenma gol d

woul d pluviue dgCOTIt T St cotjour. [ Furthertexanpl es
will nowtbe ucbgl ed P t hatthe—furd her
exanpl eg—Fot+ 0Y ' descrited
first exfh¥p+fh—l%n Hafat+on of

10 each patH SE e be—ade to the
COr r espare-rg—das exappte{above
if in ddubt—as'¥o a—shown-
Exanpl e [2tntAfs stripe—¢ards
in each row = A8 | th er | 15 of
steps orthe rdferencd addj tion, the

l i ghtnegs_and dAromn vialues il ch defihe the
different_zoned8are arlranged d0fferently friom exanple

1: in particull@r, conpared to lex le 0, this exanple
shows that it P8 not tlhe nunber| of87

21 91

22 95

23 98

24 103

25 11

26 119

27 127,

28 135

29 144

30 153

31 162

32 172




10

cards in each sector but the divisions of the sectors
that affects the resulting conformty value. 20
wsms/243@ar ds Col our | owest A7 ghest Lowest WiBEl/GBR®002171

step hue steps R7 7 27 33 346 0 7 7 34 40 29.32 (o
5541 45 61.14_, Y 5 5 46 82.28 G 7 7 3997.89 B
7 7 10 ls—166.88 v 1017 26l 25616 Thel%hove It abl e
sets out|-the ndfiber

ep

O K

N
he ndfiber ofl carts inleach block3d refdrence

col our wheel _SP ps, hue ahgle |and!|l owes?'%nd Hi ghest

referenclewheelP8step flor the secondlexamp?¥| in the

sanme manner as3described previopsly|for |F@hple (1.

There follows B8bles 26 seftinglout!thelh2k

l'i ght nesjs,__and3€hr omi nance| val ues for the firg62and

| ast car|d (frodD the left)lin each bl ock, for 224ch

row, in [the sasa# nannefr as|prev|ously pfesent eds|for

Exanpl e |1. WD 2005/ 124301 42 PCT/ GB2005/ 002117297/ Tabl e

Exanpl e |2 Sectag R 7 cards|in each mood|one| Spert of

Sector R End ofsglsector| RHY CHY C 350 7[23247 7 27

350 10 32 27 17556 350 11|43 15150 [350[1%388 27

21 44 350 26 34 27 30 40 350 34 28 27 38 32 350 25

44 27 28 43 350 35 38 27 47 32 350 56 24 27 63 21
TB&datadn the tabie gloveds pRHOd L Fip8rexd; fodn YhicB50wilvb@sezn t88 there

is7a ?e?aﬂiv%?y %m%gthlﬁu% 8progression across the array along each row (the

discontinuity shown arises on the transition from 360 degrees to 0 degrees, but in

terms of apparent hue there is no discontinuity).

The next table below shows the relationship between card number (again counted
along a row from the left) and the step on the reference colour wheel to which a card
relates. It will be seen that although there are only 45 cards and 48 steps on the
preferred reference colour wheel, by missing some steps out it is possible to cover the
whole wheel. Moreover, in some instances the same step is also used for more than
one card. Even with such design choices, however, the conformance characteristics

can still be met, as will be shown later.

Example 1
Table of Colour Wheel Step verses Card Number from Left
Card R © Go Y G B v
1 27
2 28
3 29
4 30
5 31
6 33
7 34
8 35
9 36
10 38
11 39
12 40
13 41
14 42
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350 24 6 27 30 13 350 41 4 27 49 8 350 56 3 27 64 5
350 65 2 27 73 4 350 73 23%7 83 2 350 13 25 27 13 44
w@BH0s/PE3A5 27 28 36 350 39718 27 42 25 350 SR TIGBRDE5/002171
53 18 350 68 7 27 67 11 350 83 3 27 83 4 Table Exam
le 2 Sector %5Contains 7 cagis in each mod zone Start
of Sect OH' f—sector O HY T 32 7 28 59 9
16 32 6 ﬁ%f 3331 32 1%2 457 32 15 55 59

5 S5—34-147 3
rlr

b
1 ¢
|

Q

%
g

Roo~NNW-S
H
ml—ncm
N
> o
s

[\ EoNe

Y
[(SHCSH NSNS 1N

31 51 29, 36—32130 51
59 44 54 3”3. 59-149—38- 57260

201 o] D
8 11 oh e 4 “doiel 16, 32
29 11 5p 30 %t
73 3 59168782232
25 28 50 31 23

n
[ 4
N O
gy

(o o]0 1 >

P d
d

oo

Q2 10 EQ_ QO
OJ \=J L™ v A
48 7 59 44
3 2159 83

41 126 59 44 31

T

H18 32
49 32
4 32
59 55 27

o
[opN(e)]

)

w o1
N

K

N
(&)}
A
© 0 N O b wwdl B

32 10
33 11
34 12
35 13

38 16
39 17
40 18
41 20
42 21
43 22
44 24
45 25

With the above information, it is possible to calculate a conformance value for such
an array, in the manner described previously. Recall that conformance is a measure of
the degree to which the hue angles of colours in a block are within a predetermined
range of the 180 degree opposite colour on the colour reference wheel, and is
preferably calculated as described previously. However, as a shortcut calculation
where, as in the present case, all of the colours on a particular card have the same hue
angle, it is also possible to find the ratio of the number of card combinations which
fall within the predetermined angle range to the number of possible card
combinations. This is shown in the matrix below, for a comparison of the red and
green blocks noted above (here, the red and green sectors on the reference colour

wheel are almost opposite).



10

15

32 67 11 59 65 19 32 83 4 59 77 12 Table Exanple 2

Sect or

Go 5 cards in each nood zone Start of Sector
wenasat4ssector Go HY CH Y ¥ 63 8 19 81 12 26CT/6B2008/002171

Go

41 81 23 53 63 28 65 81 49 76 63 42 73 81 61 87 63
51 68 81 66 63 63 60 58 81 71 43 63 39 59 81 56 63
63 54 44 81 61 52 63 65 33 81 70 37 63 72 25 81 79
24 GRq(8sd® 8L 8L I8 63 89 IL 81 8511 68 I8 [17.7
81| 20 &Ren63 33 1627/ 81|38 14 263|530 10.%1 81 83 (10 43
66| 7/ 81 H7 8 [63 784 5. 7835 /[1 76 63283 4d2ef 813¢0/9 5 €3
19149 85 4T 7 63434 4T 8 49,566 | 58 [46,835(83p 58 42
6355727, 8164 33,63 64 14 BL1r69 (75 [63,,/ 7Ty gL 77
17 :V@:ZO??I/TA 30T PC 9215 @b e, Exanpl
oA DR NGRS T TR T AU
95~ %::83 o144 91‘9 29 -Cg:)coa %%3 '5%5 %\J §q3 64—90
9515364
9 18 19 20 21 22 24
Red vs green 27 28 29 30 31 33
3 1 1 1 1 1 0
3 1 1 1 1 1 0
4 1 1 1 1 1 0
5 1 1 1 1 1 1
6 1 1 1 1 1 1
7 1 1 1 1 1 1
8 0 1 1 1 1 1
9 0 0 1 1 1 1
6 7 8 8 8 5 42
8 8 8 8 8 8 48
0.875

The upper matrix shows the difference in reference colour wheel steps between the
hue steps on the reference colour wheel of the red block colour cards (steps 28 to 33
as shown), and the hue steps on the reference colour wheel of the green block colour
cards (steps 3 to 9). Note that step 3 is repeated twice, as it is the hue of two colour
cards in the green block. Given that the reference colour wheel is preferably divided
into 48 steps, a 24 step difference between two steps indicates that those steps are

substantially opposite on the reference colour wheel.

The lower matrix is a representation of the difference matrix obtained by applying the
acceptable range value for conformity to the difference value. Here, two cards are
considered to be in conformity if their hue values are within 24 +/_ 4 steps of each
other i.e. between 20 to 28 steps of each other. Therefore, the lower matrix represents
the difference matrix with a windowing function applied thereto, the windowing
function being that if the difference value lies in the range then 20 to 28, then
conformity is achieved and the value is replaced by a one. If outside this range the

difference value is replaced by a 0.
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15

20

25

83 66 81 95 52 53 83 69 61 95 59 49 83 64 63 95 62
76 83 66 54 95 67 63 83 74 37 95 73 50 83 78 27 95
WO 03724386 81 17 95 83 25 84086 12 95 83 19 BAI/2B2005/002171
22.6 95 18 15 83 39 22.5 95 26 14 83 53 21.8 95 43
11 83 64 1 .5.95 57 10 83 76 11.2 95 65 9 83 83
Tombign the @31 1@1@@ 3he ewnbgsofsbsslst@slowr FRpirg s ed up,
arﬁﬁth%g’raﬁé tégzn &sth@?bb%én&ﬁ s@rﬁ aé?imstsale?tztag‘hu%e? %f %ﬁtne&:}n the
83 13 95 83 15 Table Exanple 2 Sector G 7 cards In
metich Imtlois ekample, Btearatio 0§ 438t or 0@7bntoegivedi enndoimigsvalue of
7 10 158 10 31 1
8557, RorfitiBls 45tk dn Safind yiiye %8 plusen dRFed SnCareqiRiogks.
40 101 52 54 158 40 35 101 59 48 158 49 30 101 48
65 158 33 48 101 55 56 158 44 40 101 69 42 158 57 31
Thyyrtyg raedsgicanshecy (Rieeg/ fonevery colpen blpgk pair peighir2 row,

wﬁgre]tgg' seczors onjl?ng rgéreq’lge cg'l% %eé%flﬂslg tv%gs b}g’cks are substantially

opposite. In this example, opposing pairs of blocks, and the resulting conformity

values obtained by following the above for each pair, are shown in the table below:-

Overall level of Conformance
First sectorlPossible Combinations| with [No. of Conforming Combinations
R 48 G 42
o 42 B 36
Go 42 V 34
Y 35 \% 20
G 48 R 42
B 42 0 36
\ 42 Go 34
Totals 299 244
0.81605

Thus, as will be seen, for the array of example 1 a total of 244 conforming card
combinations are obtained, out of a possible 299 combinations. This gives a
conformity ratio of 81.6%. Such a conformity value is very high, and hence such an

array allows for very easy colour contrasting.

In the above, it will be seen that the violet block has been matched against both the
Gold and yellow blocks. This is because, with an odd number of blocks in a row the
case will always arise where the sector of one block on the reference colour wheel is
substantially opposite the adjacent sectors of two other adjacent blocks. In such a
case, a choice must be made as to which of the two blocks guidance should be given
that colour contrasting can be performed. This is the case in the present example, as
apparent from the table above. More particularly, the violet block is the substantially
opposite block to both the gold and yellow blocks. However, the conformity between
the gold and violet blocks 1s 34/42 = 80%, whereas the conformity between the
yellow and violet blocks is only 20/35 = 57%. Therefore, although the violet block is
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15

20

25

101 22 21 158 16 15 101 35 17 158 29 12 101 52 14
158 46 6 101 67 13 158 63 5 101 75 12 158 72 4 101

WEBR04124368 83 3 101 24 36 14B 16 35 101 40 ICTIEB2088002171

32 101 54 24 158 48 23 101 71 18 158 60 16 101 83

13 158 67 15 101 83 10 158 83 10 Table Exanple 2 .
theclplpel waththe dighest sorigapityydth thenyeligpa plock angk henge gyidance

i inf ekt a-Giolet
st L eiBE 0 the Sy Yndy o st 4R 230 dtqurkfith §fote
giléScelirarn2&AodR, wWhen selstibg theoAbrastihg cdlour 176 vailet4dlour, the

52 2 9 .176 50.36.252 37 .35 176 64 26, 252 53 26 . .
bl%?é Wft% tﬁ% h%zst@fn@fm“mmﬁh%d?szg?%?nfé thf‘irféowmgauon Le.
i’Bds édseShe %ﬁi BRCLATRR? ghrladct shb(f B¢ ghvibn®dt dBerd Zelecting a

176 43 12 2 40 9 176757 9 252 55 7~ 176 73 5 252 64
vidlet 37 6 fig3 cBlopf 2henR @ld wWosldiPogide 282nttdsting colpus 33 28

252 20 24 176 49 21 252 38 29 176 61 17 252 50 16
Further examples will now be described. Please note that the further examples follow
the format of the above described first example, and hence a less full explanation of

each will be given. Reference should be made to the corresponding description of the

first example above if in doubt as to the meaning of the data shown.

Example 2

In this example the number of stripe cards in each row = 48 ie the same as the number
of steps on the reference colour wheel. In addition, the lightness and chroma values
which define the different zones are arranged differently from example 1: in
particular, compared to example 1, this example shows that it is not the number of
cards in each sector but the divisions of the sectors that affects the resulting

conformity value.

Sector Cards Colour lowest | highest | Lowest
Wheel step step hue
steps
R 7 7 27 33 346
O 7 7 34 40 29.32
Go 5 5 41 45 61.14
Y 5 5 46 2 82.28
G 7 7 3 9 97.89
B 7 7 10 16 166.59
vV 10 10 17 26 256.6

The above table sets out the number of cards in each block, reference colour wheel
steps, hue angle, and lowest and highest reference wheel step for the second example,
in the same manner as described previously for Example 1. There follows tables
setting out the hue, lightness, and chrominance values for the first and last card (from
the left) in each block, for each row, in the same manner as previously presented for

Example 1.



176 75 11 252 56 13 176 83 9 252 72 9 WO 2005/ 124301

46 PCT/ GB2005/ 002171
wOo nosanBoinood zone Start of

abl e

4

anple 2 Sector V10 cards
ector V End of saxtmoGB05/602171

YCHYC 261 8 188 342 6 18 261 10 337 342 9 31
261 18 351 342 9 33 261 23 340 342 15 30 261 34 304
342 27 29 261 50 177 342 45 20 261 22 35 342 27 38

261 le38xadple 2Secthf R 72daidsdbeaB @ 60| 21 261 64 14
342 [omel0 261 69 10 342 75 5 261 7119 342183 3 261
17 113 342 9 8 ?_61 26 11 342 20 9 26Q 39 1Q 342 3% 7
261 54 8 342 48 5 261 63 7 342 @64 4 261 72 3 342|73
2 §tjart%f§<§:to3422 11 20 261 14 24 |&idfdettotR 261 27 (24
342 [36 261 4716 342 54 11 26168 1§ 342 60 7
261 43§)% 283353 EXanpl & 2 Tabl[e,pl |HU§ Verses Card
l;lu9 o LTS ROCO Y GBV |1 30 £ 33 35

350 11 43 27 15 50

350 15 38 27 21 44

350 26 34 27 30 40

350 34 28 27 38 32

350 25 44 27 28 43

350 35 38 27 47 32

350 56 24 27 63 21

350 64 18 27 69 13

350 71 13 27 76 9

350 77 9 27 83 7

350 13 8 27 17 18

350 24 8 27 30 13

350 41 4 27 49 8

350 56 3 27 64 5

350 65 2 27 73 4

350 73 2 27 83 2

350 13 25 27 13 44

350 26 25 27 28 36

350 39 18 27 42 25

350 56 12 27 53 18

350 68 7 27 67 11

350 83 3 27 83 4

ITable Example 2 Sector O Contains 7 cards in each mood zone
Start of Sector O End of sector O

H Y C H Y C

32 7 23 59 9 16

32 10 43 59 13 33

32 13 56 59 24 57

32 15 55 59 31 51

32 29 42 59 34 47

32 43 30 59 42 39

32 30 51 59 44 54

32 45 37 59 49 38

32 57 25 59 57 29




514 620 7 27 8 -329 36 10 41 11 45 12 50 13
54 WD 2005/ 124301 47 PCT/ GB2005/002171 14 59 15 63
WA 8008824307 72 18 77 19 81 4320 83 21 86 22 8BCT/2B238/002171

24 95 25 101 26 108 27 117 28 126 29 135 30 144
31 158 32 176 33 194 34 212 135 225 33 234 37 243

38 2b2 329 Jp1 G 2yn 13 59 72 16
32 78 11 59 81 11
32 83 8 59 85 8
32 16 16 59 19 18
32 29 11 59 30 19
32 48 7 59 40 15
32 64 4 59 59 9
32 73 3 59 67 8
32 83 2 59 83 4
32 16 41 59 20 49
32 25 28 59 31 42
32 41 26 59 44 31
32 53 19 59 55 27
32 67 11 59 65 19
32 83 4 59 77 12

[Table Examlple 2 Sect0||' Go 5 cards in each mood zone
Start of Sector Go End of sector Go
H Y C H Y C
63 8 19 81 12 26
63 16 41 81 23 53
63 28 65 81 49 76
63 42 73 81 61 87
63 51 68 81 66 63
63 60 58 81 71 43
63 39 59 81 56 63
63 54 44 81 61 52
63 65 33 81 70 37
63 72 25 81 79 24
63 78 15 81 81 18
63 86 11 81 85 11
63 18 17.7 81 20 19
63 33 16.7 81 33 14
63 51 10.9 81 51 10
63 66 7 81 67 8
63 74 5.7 81 71 7
63 83 4.4 81 79 5
63 19 49 81 41 70
63 34 47 81 49 56
63 46 35 81 58 42
63 55 27 81 64 33
63 64 17 81 69 22
63 77 12 81 77 17




41 279 42 288 43 297 44 306 45 315 46 324 47 333

48 342 The above data'
wovkiosh24301 wi | |

is plotted in Figure 5 from
be seen that 4here is a rel ati vetHGB2005/002171

snoot h hue progression across the array al ong each row

(the discontinuity
from 360 degrees to O degrees

but

shown arises on the transition

in terns of

aPPAfTERE £in{THE ShITETPs bl lrRERZoRYT 1Y) — e Trex
tabl v bl e Terat T onS i p [0y WEeTT Car o Tumper
(agat—toeuhted—Talong a*.owf.u...t.c teft—and—the
step|lon the reference col our wheel |to )Q’h P a card
rel afatofSectar ¥ ne igEIRdialguesocalse ”%?éerterAQ
card :,H hd 5t &nsl on the colour wheell Hd need be ssled,
and 2r® | s1% pne ta one corresparn®@nce het pof calr ds
and $8&p%9 | W3 2D05/ 124301 48 PCT/ GB®3(Q5/ @821 1 46
ExanpB®| 28 [Tatd e| of Col our \Wheel St d@5vyer s Car @t
Nunmbes3teomeeff Card RO Go Y G B[¥5|1 33 2|2864 3 |29
4 30|185|8d| &3 7 33 8 34 9 35 |BB (3652113753 12 38
13 39831691061 1p 41 16 42 17 43 95 59 49
83 | 64 63 95 62 76
83|66| 54 95 67 63
83|74| 37 95 73 50
83|78 27 95 79 37
83 | 81 17 95 83 25
83186] 12 95 83 19
83|27 | 226 95 18 15
83[139| 225 95 26 14
83|53| 21.8 95 43 11
83]164] 16.5 95 57 10
83|76] 11.2 95 65 9
83|83| 64 95 83 8
83128| 61 95 21 34
83 | 59 53 95 37 30
83 | 61 43 95 55 30
83 | 63 35 95 66 27
83|77 24 95 78 25
83183 13 95 83 15
[Table Example 2 Sector G 7 cards in each mood
zone | |
Start of Sector G Intermediate hues End of sector G
H Y C H Y C
101 7 10 158 10 31
101 29 | 45 158 15 35
101 39 | 62 158 21 54
101 53 | 57 158 33 40
101 52 | 54 158 40 35
101 59 | 48 158 49 30
101 48 { 65 158 33 48
101 55 | 56 158 44 40
101 69 | 42 158 57 31




18 44 19 45 20 46
4 275 286 297
W@E2003324386 14 37 15
43 21 44 22 45 23

2005
conf
prev
obt a
Over

21 47 22 48 23 1 24 2 25 3 26
308 319 32 10 33 11 34 12
38 16 489 17 40 18 41 1BCT/EB2@8/002171
46 24 47 25 48 26 WO

124301 9 PCT/ EB2005/ 002171 Now.consi-deri
1rWi1t‘ 78 p?ﬂ ing the sanme prd ct¥ude A2 dacrﬁ bhed
ol®d| v 77 3G espect of Fxanple 198 [t 7& possithle to
nodonfBérimMa ¥ val ues as shown 198 t{he88able 1dhellow
pl | | ¢vel| of [Conformty Nunber of [Confori ng
101 22 | 21 158 16 15
101 | 35 | 17 158 29 12
101 | 62 | 14 158 46 6
101 67 | 13 158 63 5
101 75 | 12 158 72 4
101 83 | 11 158 83 3
101 24 | 36 158 16 35
101 40 | 30 158 28 32
101 54 | 24 168 48 23
101 71 | 18 158 60 16
101 83 | 13 158 67 15
101 83 | 10 158 83 10
Table Exainple 2 |Sector B 7 cards in each mood zone
Start of Sector B End of sector B
H Y C H Y C
176 8 25 252 7 15
176 16 39 252 9 25
176 18 45 252 13 36
176 33 45 252 22 32
176 40 29 252 32 26
176 57 22 252 43 21
176 31 45 252 26 39
176 50 36 252 37 35
176 64 26 252 53 26
176 71 18 252 61 21
176 77 16 252 70 12
176 82 12 252 77 8
176 16 14 252 15 15
176 24 13 252 28 12
176 43 12 252 40 9
176 57 9 252 55 7
176 73 5 252 64 5
176 83 3 252 73 3
176 19 37 252 11 26
176 33 28 252 20 24
176 49 21 252 38 29
176 61 17 252 50 16
176 75 11 252 56 13
176 83 9 252 72 9




First sector Nunber of possible Conbinations with
Conbi nations R 49 G43 0 49 B 43 Go 50 V35 Y 40 V
WEB2005/@2401 R 43 B 49 0 43 W60 Go 35 Total s 3BB/@E7005/002171
0.824405 5 Thus, in this exanple, a conformty val ue
of 82%is obtained, showing that the array has good
conformty and hence wll be very useful for colour
cont (ARLTENG 0B B 10 ards ] Skcn Toadars,  Ner eJthe
viol ¢ Ty DEETT TaL CIed agarn st I gofrd—and 10
y6| | LAY UI Ubr\D, UUL I LIRSS cau L IIC‘ yCI I UVW UI Ublr\ nas L IIC

hi gher gnformt 35/40 for vyellow, erius 35/ 50 for
T

goi d]—FRIEof Sectdr, ob-How-bl-ook—shoyl-d15S SHnded
for -rxai'-'b-hi_ag_%a—lﬁcf t he violet Bl ok au%:.,_
s {

... oo

wher e_t40dr el | & ci88i cle of two or |nmpidd L&clk

mat ch_a494i nst10a | hI¥Ek | t he bl ock i 1342t hie i ghedt
conf 6y sH8ulld 3% ichosen. 15 [xa3%Bl el 39 Alf uBd hef
exanpl e6mi || 280y B80delscri bed, the dd8cr| pibi on B&i ng
in the 2ane| f3dr nat3ods | above. Sector34€ar|d27Col opg
VWeel <teeps| Isowest17hi ghest Lowest | s4ep stasp|hugo R 6
8 27|34 346/ O ¢ 8 35 42 33.87 Gp 6 4 43 46[(69.78 |Y
54 47 24184 5 [G 8 8 3 10 97.89 [B3428 [1b718 18d. 7
Vh7 1531 26| 354] 7830 2005/ 1243019550345’ GZY054P02IL71
The ab Take[Se out the number Clargds [T n,£gac
bl ocl%r%%grc%gw—m—lsﬁm%mb £n | ef(f'd_n '
A P A 0 ST e WO 7 1A T WA
for Exeatpte ) ThefefHotows—t-abl ':sh“:sgtti A ou:"’3 +h
hue, H--eht - ' Hes—Her—tlhe—fti+rs
and las 1ﬁmm | eft) 342 9 8
261 26 1M1 342 20 9
261 39 10 342 35 7
261 54 8 342 48 5
261 63 7 342 64 4
261 72 3 342 73 2
261 8 26 342 11 20
261 14 24 342 23 21
261 27 24 342 36 16
261 47 16 342 54 11
261 63 10 342 67 7
261 72 3 342 83 3
Example 2 | I
Table of Hue verses Card Number from Left
Card R O Go Y G B V
1 350
2 358
3 5
4 9
5 14
6 20
7 27
8 -32
9 36
10 41
11 45
12 50
13 54
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5 in each block, for each row, in the sane nmanner as

previously presented for Exanple 1. Table Exanple 3
wEemsn243R 6 cards in each nodd zone Start of SeCt/GB2085/002171

End of sector RHY CHY C 349 17 14 29 17 18.4 349

01032930333 —349-49-6- 7290 49 8 2 349 644 3
galﬁ4§ 3491735% 3129 7313 8 349 83 2129 83 2 349
19 4¥ 4 29 30 %1 1 349 8% 35 4 2945 36 O 349 148
7.619©9 %7 25 1349 60/ 198 20 68 12.7 349 72 12.1 29
718 1006 [349 78 8.8 2D 8B 7.6 0 349 7 2219 29 7/ 27.1
349 10 32.1 29|15 55.p B49 [11 43 29 15 5 349 (15
37.5199 21 43.6 349 P6 &3.5 29 3040 349 34 27.7 29
38 3308 () 34912 28.[1 29 14| 3438 {349 23|27 29 27
32. 321 349 42 19.8 29 41 22. 39 34 14.5{29 52 [15.6
429 &y 9|3 29 67 10 P49 74 5. Gg29|/7/4 6.6] Table
BExanpj e § Sector U Coptai ns GRr d3 i n each nood zone
§tary, of [Sectof 0 Endjof Sec OTgs0 [HYC H Y C 135 16 ]
162566321 S22t 3520118166 37 22 ;01‘\/“‘ 200511243601
5 20051902171 108

27 117

28 126

29 135

30 144

31 158

32 176

33 194

34 212

35 225

36 234

37 243

38 252

39 261

40 270

41 279

42 288

43 297

44 306

45 315

46 324

47 333

48 342

The above data is plotted in Figure 5 from which it will be seen that there is a
relatively smooth hue progression across the array along each row (the discontinuity
shown arises on the transition from 360 degrees to 0 degrees, but in terms of apparent

hue there is no discontinuity).

The next table below shows the relationship between card number (again counted
along a row from the left) and the step on the reference colour wheel to which a card
relates. It will be seen that because there are 48 cards, no steps on the colour wheel

need be missed, and there is a one to one correspondence between cards and steps.



3548746648171356444666796 35 73 3.4 66

75 7.1 35 83 1.7 66 83 3. 35 30 51.1 66 39 59.3 35
wolHn08624%0166 54 44 35 57 25 4§6 65 33.3 35 68 PA/@B1H65/002171

72254 35 78 10.6 66 78 14.6 3583766686106
3I5—F+t5F+ 668186 —T35-160—BO6-8 6616 4u GﬁTM_ﬁ—ﬁ
deengle §—3—66—5168-
Eablecof E5lour Wisek Slep verses ggr mpgrfrpm.[\.}gﬁ‘tgﬁ 45

Ap@"Qll! Rag A1O’)FL’2 8 4 QS’ 71 35¥c3 149

>

----- A=A 4 Ty O 1 T J
A4
(A

90 9135 7271 3 66 47 21. 2| 35 83l 4 5 _
rrncngnn St-art
H

- arrpla 31 S%tlor o 8 cardslin each

f Sextor |G End of dector HYICHY 70_26_32

4 274 22.6 300 44 21.15 84 39 22. 5! 70 55 16. 3 53

1.8570 61313.6 84 64 16.5! 70 68 11 84176 11.2 70
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70 9 18.6 84 12 30 70 19 46.4 84 21 50 70 34 70 84
40 60.8 WD 2005/124301 52 PCT/ GB2005/002171 70 49

W 003188062 81.6 70 57 68.9 €4 63 74.6 70 68 HFTI/882008/002171

51.9 70 27 60 84 28 61.3 70 42 46 84 59 53.3 70 53
33.7 84 61 43.1 70 65 28.5 84 63 34.6 70 74 19.2 84
77 24.2 70 78 14.6 84 83 12.9 Tabl e Exanple 3 Sect or

NGy 2RO R R R W sl Pl g

fgH8

gril}(esd?}g\éigﬁsly n

redjcboOBx&vpld 3, it is BssiBe dboltaidTodRrihity IaluBs a6 shalwh BSthe Table
.8 86 75 11 95 65 9 86 83 6.2 95 83 7.5 86 64 78.7
b&®Ve2 75.5 86 71 56.7 95 67 62.6 86 74 38.3 95 73

Bvérall Vel of CBAfOTM

Y 56,7

ob 4
57

bS 20 YO 035 2ZO

973 NuBferof Cofformingy 29
51 86. 7 (3Bbhaidas. 8 86

6o oY

Birst sec®ANdAbef of Jos&@le 3Imbihatidns| Btn §
g6 6. 8 [95 57 53. 49 b /1 42.16c9% 59 48.5 46 28 61.3
O Z3d 3.0 B0 OY 495.95 YO 3/ [£8. B ©b bl 4531 YO 5O
7 Go 50 Vv 35

Y _ 40 \Y 35

G 49 R 43

B 49 0 43

\ 50 Go 35

Totals 336 277
0.824405

Thus, in this example, a conformity value of 82% is obtained, showing that the array

has good conformity and hence will be very useful for colour contrasting.

As with the first example, here the violet block has been matched against the gold and

yellow blocks, but instead the yellow block has the higher conformity (35/40 for

yellow, versus 35/50 for gold). Thus, the yellow block should be recommended for

matching against the violet block, Generally, where there is a choice of two or more

blocks to match against a block, the block with the highest conformity should be

chosen.
Example 3
A further example will now be described, the description being in the same format as
above.
Sector Cards Colour Wheel steps| lowest | highest | Lowest
step step hue
R 6 8 27 34 346
0] 6 8 35 42 33.87
Go 6 4 43 46 69.78
Y 5 4 47 2 84.55
G 8 8 3 10 97.89
B 7 8 11 18 184.77
\ 7 8 19 26 274.78




86 63 34.6 95 66 26.5 86 77 24.2 95 78 24.8 86 83

12.9 95 83 15 5 WD 2005/ 12545301 53 PCT/ GB2005/ 002171
wobRatd/e4dtanpl e 3 Sector G 8 cards in each noo@®CTAB2005/002171

Start of Sector G End of sector G HY CHY C 103 22

RO e e by MRS Py S e

stébsBhueldhyled and owkstlatfll 18gheRt feferdftt WiebSief 7@ tBd third. dkample, in
101 55 56 178 503 101 69 41,9 178,64 25. 101, 78 .
thg game mnerrlasl@sc%g WI%@%sforﬁa‘aWYqb. ﬁ*er 63108@ ti@'?asettmg
out it 18R ﬁ%htﬁess,% chranifadcb& afied fordhe HE:! akPladeat g'%}n ik left)
25.1 101 39 1.3 178 18 35.3 101 53 63.8 178 30 46.7
ink@dh BRcKIoP edchow] ir3the 8amd @fanBer asGrevioTdy Bes@ted fa Example

133.5 178 19 37 101 37 29.6 178 33 27.5 101 55 29.9
178 49 21.1 101 66 26.5 178 61 16.8 101 78 24.8 178

bl Exarmple BBecioP R 5ardé th éaeh fhobd zondP! ¢ Exanpl e 5 Sgctor
b / CE}I‘ dsS I n each nood zone Contal n$ col our wheel
teps Tt to18—Start——of —of—sector—B—HY
CHYC 191 19 15.1 269 17 12.6
Start of Sector R End of sector R
H Y C H Y C
349 17 14 29 17 18.4
349 30 10.3 29 30 13.3
349 49 6.7 29 49 8.2
349 64 4.3 29 64 4.8
349 73 3.3 29 73 3.8
349 83 2 29 83 2
349 19 44 4 29 30 51.1
349 36 35.4 29 45 36.9
349 48 276 29 57 25
349 60 19.7 29 68 12.7
349 72 12.1 29 78 10.6
349 78 8.8 29 83 7.6
0
349 7 22.9 29 7 271
349 10 32.1 29 15 55.5
349 11 43 29 15 50
349 15 37.5 29 21 43.6
349 26 33.5 29 30 40
349 34 27.7 29 38 31.8
0
349 12 28.1 29 14 34.8
349 23 27 29 27 32.3
349 42 19.8 29 41 22.3
349 54 14.5 29 52 15.6
349 67 9.3 29 67 10
349 74 5.8 29 74 6.6
able Example 3 Sector O Contains 6 cardls in each [wod zone
Start of Sector O End of sector O
H Y C H Y C
35 16 16.2 66 21 321
35 29 11.8 66 37 221




191 28 13.3 269 26 10.5 191 40 11.5 269 39 10.4 191

64 8.8 269 54 7.9 191 73 6.2 269 63 6.6 191 83 3.4
WRHOsTA36L 2 191 32 34.6 2695P2 34.7 191 51 2CTIGREMS/002171

32 30.8 191 60 23.9 269 46 23.1 WD 2005/124301 54

PCT/ GB2005/0Q2171 191 63 21 6 269 64 13.5 191 79 10.9

269 69 0 85 1914833l 6 _a79g9 7 661 | #819) 9 Y4 7 469 8

17.1 1091384 [2%$46 PRI 44 32 6691 0¥ o7 5 969 13 41

191 24 353Y 269318 27. %4 191[39624. 476D 27723. 2| 191

55 22.3] 269 398B8.8 0 1191 101 28.1 2890 (11 2346 191 22

19.5 2609 18 21.6 (91 39 16]/D 269 |33 16{4 191 54 15.2

269 46 [12.9 {191 6B 12 269 6B 9.4 | 191 2 8 269 12 4.5

Tabl e Bxappl @ JoSectors1Y 7 ¢ar@s i[n smach nmee zore

Cont ai ns g®l ourgswhieel 38fgeps|[[9gE0 [2654St Art @k Sedtor V

End of [segiolf b7 HY GH Y € €80 [Z1g514| 7 333 13 (8. 1

280 35 [10 335%s24] ©. 280498 4 T 230 65

25,1538 327 ’ '6%?4. ddﬁd J%%S—EBS 73

5.6 335‘5?‘2‘5\ ;'9_‘284 78200 7308 S
1.6 28p 4 L @35 27 PL 6 66 86 106
35 7 15.7 66 8 18.6
35 10 30.8 66 16 40.6
35 14 54.8 66 28 65
35 19 62.1 66 42 72.7
35 25 46.3 66 51 68.2
35 38 33.7 66 60 57.7
35 16 40.7 66 26 52
35 25 28.4 66 41 47.5
35 41 26.3 66 49 38.7
35 53 18.8 66 57 29.9
35 67 11.3 66 67 21.2
35 83 4 66 77 12.4
[Table Elxample|3 Sector Go 6 cards iri each nlwood zone
Start of Sector Go End of sector Go
H Y C H Y C
70 26 32.1 84 27 22.6
70 44 21.5 84 39 22.5
70 55 16.3 84 53 21.8
70 61 13.6 84 64 16.5
70 68 11 84 76 11.2
70 75 8.4 84 83 6.4
70 36 69.4 84 56 62.7
70 55 51.8 84 61 47.5
70 60 47.5 84 73 39.8
70 71 34.7 84 81 25.6
70 78 25.5 84 83 21.4
70 85 15.6 84 86 16.6
70 9 18.6 84 12 30
70 19 46.4 84 21 50
70 34 70 84 40 60.8




280 33 27 335 47 27.4 280 51 18.6 335 60 21.4 280 67
9.6 335 69 9.6 280 74 4 335 75 5.1 280 83 2 335 83 3
w@20028030m 26. 3 335 6 17.9 28D 14 43 335 9 31.KT1/@BH04/602171

28.7 335 9 33.3 280 24 24.5 335 15 30 280 28 22.4
335 27 28.5 280 33 20.2 335 45 19.6 Q0 280 9 24,1 335
12 22.5 280014 29.2 33%723p2843 | 20 |27 86 1 335 37
17.5 280 (44014. 47385 8%912./1 8480 &5 |6. G4335 |68 8.5
WO 2005/ 134301 |588 PCT/ GB2005%] 08217173 380 513 3./5 335 74
4.4 Exanplle 3 Tabl e|of Hue ygerses| Card Nunber Jfrom
Left Card[R70 Go2¥ G Bed 1[B4&s 2 37| 383 4 |16 5 22

6 29 7 35[ BodT 49 47 480 53| gL 6G9 12 GB3 13 70 14

73 70 | 53 337 84 | 61 43.1
70 | 65 285 84 | 63 346
70 | 74 19.2 84 | 77 242
70 | 78 14.6 84 | 83 12.9

[Table Elxample |3 Sector Y 5 cards in jach molod zone
Start of Sector Y End of sector Y

H Y C H Y C
86 23 24.6 95 18 15.2
86 36 18.5 95 26 13.7
86 53 15.1 95 43 11.3
86 67 12 95 57 9.8
86 75 11 95 65 9
86 83 6.2 95 83 7.5
86 64 78.7 95 62 75.5
86 71 56.7 95 67 62.6
86 74 38.3 95 73 49.7
86 77 42.4 95 79 36.7
86 83 25 95 83 25
86 89 13.5 95 83 18.7
86 12 26.3 95 7 9.3
86 23 52.5 95 29 46.4
86 49 75.7 95 39 61.3
86 61 86.7 95 53 63.8
86 66 62.8 95 52 53.2
86 71 42.6 95 59 48.5
86 28 61.3 95 21 33.5
86 59 53.3 95 37 29.6
86 61 43.1 95 55 29.9
86 63 34.6 95 66 26.5
86 77 24.2 95 78 24.8
86 83 12.9 95 83 15




15 76 16 79 17 82 18 84 19 86 20 89 21 91 22 93
23 95 24 101 25 108 26 117 27 126 28 135 29 _144
w@08473081 175 32 191 33 203 34 217 35 230pCBEBH3/002171

37 256 38 269 39 280 40 290 41 300 42 307 43 315
44 325 45 335 WD 2005/124301 56 PCT/ GB2005/002171

The atﬁﬂ&?ﬁi?'ﬁi@, fon Br8eeerdspin gdcroed g@orfe om whi ch it
wll He seé¢n tlhat tlhere is a relat]ively snojoth hde
progrgssi on across [the array al ong |each row (the
di scont iyt df ¥ect§ItPWN ari ses on the |t r ghgick s Grom 360
degreqS JO[G, JEGFEES, but In rerns [ofyappar ent o rue
t here i S0 25“ _S%nti nuity).  The ne 1?83' i % bleﬁg\_?y—shoms
the rgqt ‘f'&é )légi | HS.&S’ twWeen cardTumnber ”(gig ab T Luﬁq!ét d
103 [ 52 | 13.8 178 | 43 11.9
103 |67 | 11.7 178 | 57 9.4
103 [ 75| 12 178 | 73 4.8
103 |83 | 10.7 178 | 83 2.5
101 |48 | 65 178 | 31 44.6
101 [ 55| 56 178 | 50 36
101 [ 69| 41.9 178 | 64 25.8
101 | 78 | 334 178 71 18
101 | 77 | 295 178 | 77 15.6
101 | 85| 17.4 178 | 82 11.5
101 | 7 9.3 178 8 22.9
101 |29 | 46.4 178 | 11 25.1
101 [ 39| 61.3 178 | 18 35.3
101 | 53 | 63.8 178 | 30 46.7
101 | 52 | 53.2 178 | 41 37.9
101 | 59 | 485 178 | 50 32
101 [ 21 ] 335 178 | 19 37
101 | 37 | 29.6 178 33 27.5
101 | 55| 29.9 178 | 49 21.1
101 | 66 | 26.5 178 | 61 16.8
101 | 78 | 24.8 178 | 75 11.1
101 [ 83| 15 178 | 83 8.8
[Table Example 3 Sector B 7 cards in each mood zone
Contains colour wheel steps 11 to 18 |
Start of Sector B End of sector B
H Y C H Y| C
191 | 19| 15.1 269 [ 17 [ 126
191 | 28 | 13.3 269 |26 | 105
191 |40 | 11.5 269 | 39 104
191 | 64 8.8 269 | 54| 7.9
191 | 73| 6.2 269 [63 | 6.6
191 | 83| 3.4 269 [ 72| 3.2
191 | 32| 346 269 |22 [347
191 | 51 [ 29.1 269 | 32 [30.8
191 [ 60 [ 23.9 269 | 46 | 23.1




along a row fromthe left) and the step on the
to which a card

ref erence col our wheel
w@awlsa2ob1 Col our Wheel

rel at es.

10

St ep Serses Card nunber PET/GBR005/002171

left Card RO Go YGBV 127 228 330 431 5 32

6 33 7_35 9 3 10 39 11 40 12 42 13 43 14
43 154101 163452187 46 18 46 19 47209 |48 | 1815 22
2 23 2.194|39251%9 P6 5 27 6 28 7| 269 |$9 (3089 31
10 321191 | 83 6.9 269 | 71 | 91
0
191 9 24.7 269 | 8 | 171
191 [ 14 | 296 269 | 11 | 321
191 [ 22 | 27.5 269 |15 | 41
191 | 24 | 357 269 | 18 | 27.6
191 [ 39| 244 269 | 27 [ 23.2
191 [ 55 223 269 | 39 | 18.8
0
191 | 11| 221 269 | 11 ]| 21.6
191 | 22| 195 269 | 18 | 21.6
191 |1 39| 169 269 | 33 | 164
191 | 54 | 152 269 | 46 | 12.9
191 | 63 12 269 | 63| 94
191 | 72 8 269 | 72| 45
[Table Example 3 Sector V 7 cards in each mood zone
Contains colour wheel steps 19 to 26
Start of Sector V End of sector V
H Y C H Y C
280 | 21| 14.7 335 | 13| 8.1
280 | 35| 10.8 335 |24 ] 6.1
280 | 49 8.2 335 | 41| 4.2
280 | 65 5.6 335 [ 56| 2.9
280 | 73 3 335 | 65§ 2.3
280 | 83 1.5 335 |73 ] 1.6
280 | 23 31 335 | 27 1376
280 | 33 27 335 |47 {274
280 | 51| 186 335 |60 | 214
280 [ 67 9.6 335 169 | 9.6
280 | 74 4 335 | 75| 5.1
280 | 83 2 335 | 83 3
0
280 | 7 26.3 335 | 6 1179
280 | 14 43 335 | 9 1313
280 | 16 | 287 335 | 9 |33.3
280 | 24| 245 335 [ 15 ] 30
280 | 28 | 224 335 | 27 | 285
280 | 33 | 20.2 335 | 451196
0
280 | 9 24 .1 335 | 121225
280 | 14 | 20.2 335 | 23 ]|228
280 | 27 | 201 335 | 371175
280 |44 | 144 335 | 46 | 12.1
280 | 65 6.6 335 | 68| 8.5




WD 2005/ 124301 57 PCT/ GB2005/ 002171 33 12 34 13 35

14 36 15 37 16 38 18 39 19 40 20 41 21 42 22
W@30083243¢ 25 45 26 Now, co¥sidering conf or mi pgT/iGB2005002171

same manner as descri bed above for the previous

exanpl esEgJ_\Lels_.LIh.a_LaﬁJ_ow_ag__s_-?Aer_allJ—iex-e.Ll of
conpl i anc@8®f| Bxlandbel First sector [PbsiBta 4.4

Combi nations with Conform ng conbinations R 48 G 40 O
42 B _34 42 V35 Y 35V 26 G48 R40 B 42 0 35

:/hfrgi% Hzogﬁaslegﬁgrgggumﬁg-gqﬁééZE? f5 Thus, even with

m-+ hao

mtme fil -\/"nd
S

TTeTIU
secoh mSles M“yG , eort-erm-ty
of 8L 2“% 349 a;ne —Agai wi-th—the {previ-gu
exanbles _|a387hbi ce pust be nade! el l ow land| 10
gol d as3 t vhich isl recommendedlto contrast witlh
violetst 1n1€hjs exanple gold i$ choslen! as it| has
the higher| édnformfy. Exanple 4 15 A lf urlt her exanpl e
will | nddwv he?8esscri bed. WO 2005/ 124301 |58
PCT/ (3B2005/ 0021735 Sect or Cards|Col our eel | gwest
hi ghest8 Lgwest| 41
9 47
10 53
11 60
12 66
13 70
14 73
15 76
16 79
17 82
18 84
19 86
20 89
21 91
22 93
23 95
24 101
25 108
26 117
27 126
28 135
29 144
30 157
31 175
32 191
33 204
34 217
35 230
36 243
37 256
38 269
39 280
40 290
41 300
42 307
43 315
44 325
45 335

val ue




steps step step hue R 8 8 27 34 346 0 8 8 35 42

33.87 CGo 4 4 43 46 69.78 Y 4 4 47 2 84.55 G 8 8 3
wQa0oB/2891 B 8 8 11 18 184. 36 V 8 8 19 26 274rTBGB2@s/002171

above table sets out the nunber of cards in each

bl ock, reference col our wheel steps, hue angle, and

| owest and hi ghest reference wheel step for the fourth

ex (S S r |
Rl ' SRR B A e
reladeslyl sh‘@btmﬁ&Sprogﬁ:dsnGﬂﬂ BObythe Geray alargseabb irow Hehef dls(S)htmulty

and last card (from_ the Isdeft) in_each block, for each
shpyiarises Qrhi@e dranitinm FREY 36ddagesy o0 dpgreps Syt teans rapparent

ok Sector R BEnd of sector R HY CH
> h@@wgﬁb cigc%i@flgé}‘%? 18.4 349 30 10.3 29 30 13.3 349
49 6.7 29 49 8.2 349 64 4.3 29 64 4.8 349 73 3.3 29
73 3.8 ,.349 83 29 83 . 349 19 44, 29 30.51.1 .349
Thegnexs table pelpsy ééovgs tfw%%@névp %@Waﬂg nuBlpET Kggaiy ceunted
al@r% Stowl Zrof th%‘}@ftya?nd]{ge lte n £Be fdferbnceXtouf 8vikeBto2Phi8R a card
. 349 7 22. 349 10 32.1 29 15 55.5 349
rem1€S43 29 15 50 349 15 37. 529 21 43.6 349 26 33.5 29
10 30 40 349 34 27.7 29 38 31.8 349 12 28.1 29 14 34.8
349 23 27 29 27 32.3 349 42 19.8 29 41 22.3

[Table of Colour Wheel Step verses Card number from left

Card R O Go Y G B \%

1 27

28

30

31

32

33

35

36

O[N[OjO [~ TWIN

37

10 39

11 40

12 42

13 43

14 43

15 44

16 45

17 46

18 46

19 47

20 48

N
~
©lof~|o|o|sw

w
—_
-
o

32 11




349 54 14.5 29 52 15.6 349 67 9.3 29 67 10 WO

2005/ 124301 59 PCT/ (B2005/002171 1 7 349 74 5.8 29 74
WOr200815841 of Sector 0 End oP’sector 0 H Y C HCH/CB2005002171

16 16.2 66 21 32.1 35 29 11.8 66 37 22.1 35 48 7.4

66 492 17 1 26 4o A A & 67 O £ Lo Y miiiilier ] o N B o Y S T - ]
SO—A4O—LI 1T & OO O . O O71T—JIJ70 OJ 19O 0. & ICJI 7.
353333 1 7l 55 83 4 20 61 1lee 20 kg o A2 ok o
Oo—E+— T OO0 —6S Ol 4 OO OUT O T OO0 OJ PI.TO J '-I-g_,:o . J
663454 44 | 35 57 P5 66 65 33.3 35 68 1P 7 667235
33578 10 b 66 78/ 14 6 B5 83 7 6 66 861106 35@ 15 7
5 16 40 6 35 14 54 8 ls6 1938 65

66368 18.6| 35 10/30.8 6

353719 62.[1 66 42| 72. 7 5 25 4613 66 51 68 2 | 3563

3338/ 66 6D 57.7 |35 16 #A0.7 66 26 52 5 25 28, 486641

47366 35 M1 26.3/66 49 B8.7 35|53 18.8 66 57 29.9 /3519

6740l1.3 6p 67 2112 35 83 4 66 {7 12.4| Start| of 20

Segitor ol End of{sector{Go HY|CHY C 70 26 32.1|8421

21422, 6 0 44 2.5 84 B9 22.5 70 55 ]16.3 84| 53 21.|8 22

43 23
44 25
45 26

Now, considering conformity in the same manner as described above for the previous

examples gives the following :-

Overall level of compliance of example 3 ]

First sector [Possible Combinations with [Conforming combinations

R 48 G 40

0O 42 B 34

Go 42 \' 35

Y 35 \ 26

G 48 R 40

B 42 0 35

3% 42 Go 35
Totals 299 243 0.812709

Thus, even with this further arrangement different from the first and second examples

already described, a conformity value of 81.2% is obtained.
Again, as with the previous examples, a choice must be made between yellow and

10 gold as to which is recommended to contrast with violets. In this example gold is

chosen, as it has the higher conformity.

Example 4

15 A further example will now be described.



70 61 13.6 84 64 16.5 70 68 11 84 76 11.2 70 75 8.4

84 83 6.4 70 36 69.4 84 56 62.7 70 55 51.8 84 61
wd7005/124801 60 47.5 84 73 39. $8WD 2005/ 124301 60PCT/GB2005/002171

PCT/ GB2005/ 002171 70 71 34.7 84 81 25.6 70 78 25.5 84

83 21. 4 7085 15 6. 84 86 16 6 70Q‘]RR 4 12 30 70

19 46.[4Sgaon] Sgrds7Caguryynegly lpyedlo | diohes ubowest 7 g4

62 81.16 70 57 68.9|84 58574 |6 SR 63 SIPP gk P4€ 51 9
70 27 |60 B4 28 70 %12 4f 82759|5338 [70348 33.7
84 61 43.92 70 28.5 8% 63(3436 70 2 19.38.834 |77
24.2 [70G®8 14. 4(83 12.9 |StaBt of Sectorb9Y8ENd of
sector| YYHY CH Y|[C 86 232448 9% 18 15| 84.56 |36
18.5 95 26 13.7 886|53 1%.1 95 48 11. 310 86| 67.892 |95 57
9.8 86 /8 1] 98 65|9 & 83 |6. 4195|8314. 5 186764 78.7
95 62 [75.8 86 7/ 56.7 9% 6762146 86 76 3823496 |73
49.7 86 77 42.4 95 79 36.7 86 83 25 05 83 25 86 89

13.5 95 83 18.7 86 12 26.3 95 7 9.3
The above table sets out the number of cards in each block, reference colour wheel

steps, hue angle, and lowest and highest reference wheel step for the fourth example,
in the same manner as described previously for Example 1. There follows tables
setting out the hue, lightness, and chrominance values for the first and last card (from

the left) in each block, for each row, in the same manner as previously presented for

Example 1.
Start of Sector R End of sector R

H Y C H Y C
349 17 14 29 17 18.4
349 30 10.3 29 30 13.3
349 49 6.7 29 49 8.2
349 64 4.3 29 64 4.8
349 73 3.3 29 73 3.8
349 83 2 29 83 2
349 19 44 .4 29 30 51.1
349 36 35.4 29 45 36.9
349 48 27.6 29 57 25
349 60 19.7 29 68 12.7
349 72 12.1 29 78 10.6
349 78 8.8 29 83 7.6
349 7 22.9 29 7 27.1
349 10 321 29 15 55.5
349 11 43 29 15 50
349 15 37.5 29 21 43.6
349 26 33.5 29 30 40
349 34 27.7 29 38 31.8
349 12 28.1 29 14 34.8
349 23 27 29 27 32.3
349 42 19.8 29 41 22.3
349 54 14.5 29 52 15.6
349 67 9.3 29 67 10




86 23 52.5 95 29 46.
86.7 95 53 63.8 86
wh 0482401 86 28 61. 3

86 61 43.1 95 55 29.
86

24.2. 095 78 24 8

4 86

66 62.

95 21

9 86
83 12

49 75.7 95 39 61.3 86 61

8 95 52 53.2 86 71 42.6 95
3¥ 5 86 59 53.3 95P@WGR2008/002171

63 34.6 95 66 26.5 86 77

9 905 83 15 \

D 2005/ 124301

51

P

062

71 58t arJ[ of Sect Br 2%

nd4af| seclbr

H

YCHYC 103 22 20 178 16 13.7 103 35 16.9 178 24
11.8 103 52 13.8 178 43 11.9 103 67 11.7 178 57 9.4
103 75 12 178 73 4.8 103 83 10.7 178 83 2.5 101 48

65 173 3T 44.6 10T 55 56 178 50 B6 101 60 41.9 178
64 25| 8 QL ddipd 4 [178 71 18 101 Hg2Pseiot B 77
15.6 lHl 5 I7- 4Q 82 1175 100 ¢ 9.3 1 19
101 2p—#67#4 47844, 25 T 10139 Bt 517 . 101
53 6316, 118,56 40 T 10T 52532t 4+t Ll 93254 I5g
B ES X I NS NN VU BTGP
48. 5 Ll% [V AW) [e) U] Zl L VI, J L1 O LT [ élJ. J 1 7LJ. 178
33 27080 1048 de I o'l37g 45 23 4 | 83 | oA Sk Al 7itg 1s]
16.8 (181178 24. 4479 75 111 66 | 671" "%
35 73 34 66 75 7.1
35 | 83 17 66 | 83 34
35 30 51.1 66 39 593
35 45 36.9 66 54 44
35 | 57 25 66 | 65 333
35 | 68 127 66 | 72 254
35 | 78 106 66 | 78 14.6
35 | 83 76 66 | 86 10.6
35 | 7 15.7 66 | 8 18.6
35 | 10 | 308 66 | 16 40.6
35 14 54.8 66 28 65
35 19 62.1 66 42 72.7
35 25 46.3 66 51 68.2
35 38 33.7 66 60 57.7
35 16 40.7 66 26 52
35 | 25 | 284 66 | 41 475
35 41 26.3 66 49 38.7
35 | 53 18.8 66 | 57 299
35 67 11.3 66 67 21.2
35 | 83 4 66 | 77 12.4
Start of Sector
Go End of sector Go
HIY C H Y C
70 | 26 | 32.1 84 | 27 | 226
70144 | 21.5 84 39 22.5
70 | 55| 16.3 84 | 53 | 218
70161 ] 136 84 64 16.5
70 | 68 11 84 76 11.2
70175 8.4 84 83 6.4
70 | 36 | 69.4 84 | 56 | 627
701 55| 51.8 84 61 47.5
70 |60 | 47.5 84 | 73 | 398




101 83 15 178 83 8.8 Start of Sector B End of sector B
HYCHYC 191 19 15.1 269 17 12.6 191 28 13.3 269
w@600502401 191 40 11.5 269 39010.4 191 64 8.8 PEHGB4005/002171
7.9 191 73 6.2 269 63 6.6 191 83 3.4 269 72 3.2 191
32 34.6 269 22 34 7 191 51 .29 1 269 32 30 191 60
23.9 269 U br 134791 63 21 6 2RG464819 5256191 79 10.9
269 69 9.B70 n®81| 8856, 9 269 71 9| B4AWOBP(Q0521194301 62
PCT/ GB200b7®P&x1[7156101 9 24. 7 265348 89.11 168 14 29.6
269 11 32(1 {191 22 7.5 269 15/41 | 191 24 35]7 269 18
27.6 191 39| 24| 488609 27 23.2 (193 HB5222. 30269 39 18.8
191 11 22| 4o RPEP| k84211. 6 191 22| 89.H52269 B8 21.6 191
39 16.9 2p% B3 0674 | 191 54 15. P g36P446 1gb® |191 63
70
¢

12 269 63 Arg U9d.772 8 269 72 R.ga [Skarft @fe S¢ctor V
End of sef M gblgY T H Y T 28, 2[T6d4. 774 13 8.1

280 35 1088 27 6 T 280 49 8- 3 Ty 280 65

5.6 335 52 UBD 2%70 73—3—33565 2843 égaﬁ—%%—i—.S 335 73
oks) N1 NN A7 ANA—=7

1. 6 280 _7)0 J£7 00610 L\ 91 . O 84 28 613

701 42| 46 84 | 59 53.3

70 [ 53| 33.7 84 | 61 43.1

70| 65| 28.5 84 | 63 34.6

70| 74| 19.2 84 | 77 24.2

7078 | 14.6 84 | 83 12.9

Start of Sector Y End of sector Y
HlY C H|Y C

86 [ 23 | 246 95 | 18 15.2
86 [ 36 | 185 95 | 26 13.7
86 [ 53 | 15.1 95 | 43 11.3
86 | 67 12 95 | 57 9.8
86 | 75 11 95 | 65 9

86 | 83 6.2 95 | 83 7.5
86 | 64 | 78.7 95 | 62 | 75.5
86 | 71| 56.7 95 | 67 | 62.6
86|74 | 38.3 95 | 73 | 49.7
86 | 77 | 424 95 | 79 | 36.7
86 [ 83 25 95 | 83 25

86 | 89| 135 95 [ 83 18.7
86 [ 12 | 26.3 95 | 7 9.3
86 [ 23| 525 95 | 29 | 464
86 |49 | 757 95| 39| 613
86 | 61 | 86.7 95 | 53 | 63.8
86 | 66 | 62.8 95 | 52 | 53.2
86 | 71| 426 95 | 59 | 485
86 |28 | 61.3 95 | 21 33.5
86 [ 59 [ 53.3 95 | 37 | 29.6
86 | 61 | 43.1 95 | 55| 29.9
86 | 63| 34.6 95 | 66 | 265
86 | 77 | 24.2 95 | 78 | 24.8
86 [ 83| 12.9 95 | 83 15




280 33 27 335 47 27.4 280 51 18.6 335 60 21.4 280 67
9.6 335 69 9.6 280 74 4 33% 75 5.1 280 83 2 335 83 3
WEB05T2436L 3 335 6 17.9 280 %4 43 335 9 31.3 MWBOGRMO5/002171
28.7 335 9 33.3 280 24 24.5 335 15 30 280 28 22.4
335 27 28.5 280 33 20.2 335 45 19.6 280 9 24.1 335
12 22.5 280 14 20.2 335 23 22.8 280 27 20.1 335 37

17.5 280 44 14.4 33% 46 12.1 28D 65 6.6 SJbTi'F 8.5
280 73 3| Stapt3p sédorts § WO 2005/ 124B0EAG 3¢ sector G
PCT/ GB20P540024TT c EXanpl e 4 ‘llap\lg e VeEse} Card
Nunber f Qg lieht M- R0 G Y GPB, T 690452
358. 00 51$ 2? L‘H%f,\‘sfh 4:=>T’413.Ac"_56'm 1;& A§4 Zé%l’)S 8
31.59 9 ﬂ?Q%‘ 52 (,,)1,3.3U Oop_’J.'J_.nl-h). 23 tg s 1T 11 5° 54. 32
14 58. 86 163 (8714 , 166759 178 | 57 o4
103 | 75 12 178 73 4.8
103 | 83| 10.7 178 | 83 2.5
101 | 48 65 178 31 44 .6
101 | 55 56 178 50 36
101 [ 69| 41.9 178 64 258
101 [ 78| 33.4 178 71 18
101 |77 | 29.5 178 77 15.6
101 | 85| 17.4 178 82 11.5
101 [ 7 | 9.3 178 8 22.9
101 | 29| 46.4 178 11 251
101 | 39 | 61.3 178 18 35.3
101 [ 53| 63.8 178 30 46.7
101 [ 62 53.2 | 178 | 41 37.9
101 [ 59| 48.5 178 50 32
101 {21 ] 33.5 178 | 19 37
101 | 37 | 29.6 178 | 33 275
101 | 55| 29.9 178 | 49 211
101 | 66 | 26.5 178 | 61 16.8
101 [ 78 | 24.8 178 75 11.1
101 | 83 15 178 83 8.8
Start of Sector B End of sector B
H Y C H Y c
191 119] 151 269 [ 17| 126
191 | 28| 13.3 269 (26| 105
191 (40 ] 11.5 269 (39| 104
191 |64 | 8.8 269 | 54 7.9
191 [ 73| 6.2 269 | 63 6.6
191 |83 | 3.4 269 [ 72| 3.2
191 | 32| 34.6 269 [ 22| 347
191 | 51 ] 291 269 | 32| 30.8
191 | 60| 23.9 269 |46 | 23.1
191 | 63| 21.6 ' 269 |64 | 135
191 | 79| 10.9 269 | 69| 9.8
191 | 83| 6.9 269 | 71 9.1




17 72.05 18 76.59 19 81.14 20 83.41 21 85.68 22
87.95 23 90.23 24 94.77 25 101.00 26 108.41 27

wa 20050243028 126.14 29 135.28 30 144.32 31 1BCT/AE®2008002171
175.68 33 193.86 34 211.59 35 225.23 36 234.32 37
243.41 _38 252 05 239 261 14 40 27Q 23 41 279 32 42
288.41 [ 43 P97, 05 144 306.14 45 315 23 | 46| 324, B2 47
333.41 | 1B 342, 057D 2005/ 124301 64 |PXOB/ (GB200%/1002171
The abdv&didptd es6pl otted i n Fi gure |7269% pm M32ah|i t
w || bg s®meh2z hatsthere is a rel ati|lveoy| ssrpotsh hue
progreslsi@n|{ acygsg [t he array al ong dazdy | oV (tlse
di scontfi yaal T3 | shgwn ari ses on the t{rages| 21 prpsfr ¢m 360

degrees {f PsgEegs gels, but in ternms df@ppas ENgg Mue
there i[S nojdiscontinuity).

191 [ 11| 221 269 | 11| 216
191 {22 | 19.5 269 |18 | 216
191 | 39| 16.9 269 [ 33| 16.4
191 | 54| 15.2 269 [46 | 129
191 [ 63| 12 269 [63 | 94
191 | 72 8 269 |72 45
Start of Sector V End of sector V
H Y C H Y C
280 | 21| 147 335 [13| 8.1
280 [ 35| 10.8 335 (24| 6.1
280 [ 49| 82 335 |41 | 4.2
280 | 65| 56 335 |56 2.9
280 [ 73 3 335 |65 2.3
280 |83 | 1.5 335 |73 16
280 [ 23| 31 335 27| 376
280 [ 33| 27 335 (47| 27.4
280 | 51| 18.6 335 | 60| 214
280 |67 9.6 335 69| 9.6
280 | 74 4 335 | 75| 51
280 | 83 2 335 | 83 3
280 | 7 | 26.3 335 [ 6 | 17.9
280 [14 ]| 43 335 [ 9 | 31.3
280 |16 | 28.7 335 [ 9 | 33.3
280 | 24| 24.5 335 | 15 30
280 | 28| 224 335 |27 | 285
280 {33 ] 20.2 335 [45| 196
280 | 9 | 241 335 [12 | 225
280 |14 | 20.2 335 [23 | 22.8
280 | 27| 20.1 335 | 37| 17.5
280 {44 | 14.4 335 [ 46| 121
280 | 65| 6.6 335 | 68| 8.5
280 | 73] 35 335 [ 74| 4.4




5 The next table bel ow shows the relationship between
card nunber (again counted along a row fromthe left)
warastihsost ep on the referené® col our wheel torP@hiGBR008/002171
card relates. Table of Col our Weel Step verses Card
nunber fromleft Card RO Go YGBV 127 2 28 3 29

4 Beempie41 6 32 7 33 8 34 9 3510 36 11 37 12 38
13 Tae ofHue ygrseg Gard Numper from Left; 43 18 44 9 45 20 46

21| Qgd22 B 2301 | 24 2Go25 3 pg i 27G5 |28Bg |29V7
3081 31359.14
2 | 358.00
3 4.77
4 9.32
5 13.86
6 20.46
=

8

9

27.05
31.59

36.14
10 40.68
11 45.23
12 49.77
13 54.32
14 58.86
15 63.41
16 67.50
17 72.05
18 76.59
19 81.14
20 83.41
21 85.68
22 87.95
23 90.23
24 94.77
25 101.00
26 108.41
27 117.05
28 126.14
29 135.23
30 144.32
31 157.50
32 175.68
33 193.86
34 211.59
35 225.23
36 234.32
37 243.41
38 252.05
39 261.14
40 270.23
M 279.32
42 288.41
43 297.05
44 306.14
45 315.23
46 324.32
47 333.41
48 342.05




32 10 33 11 34 12 35 13 36 14 WD 2005/124301 65

PCT/ GB2005/ 002171 37 15 38 16 39 17 40 18 41 19
W@2003024348B 21 44 22 45 23 646 24- 47 25 48 PET/GB2005/002171

Consi deri ng conformty: Overall |evel of conform ty of

exam | e First sector Possible Conmbinations wt

Tl@bﬁmeml%a dd mintiedt inohigurer’ grons \s*zclm eailh b@zsee@sdh@zthve is a
4. the
iyl Fhpth A pRG s Erost oo R o U i
shaei eiseion wictthantitios fipet 36Qiddgners to B degreasdatrnterms of apparent
Anot her exanple will be described next. In
h‘larfﬁgrpé%’é‘hﬁ‘lséom'&mty)three rows are present, and a
different block pattern in terns of the nunber of
cards in each block is used. 10 The bl ock pattern,
Tl eemrigblesbelcma shewele aglatianiskipl heteeaar eard owwmber {agae counted

b0 ot dier hedBREEoiep pciipr To T re SRR gy frwich a card

refaddsour Iovvest hi ghest Lowest

Table of Colour Wheel Step verses Card number from left
Card R 0 Go Y G B Vv
1 27
28
29
30
31
32
33
34

O[NNI |b([W]IN

35
10 36
11 37
12 38
13 39
14 40
15 4
16 42
17 43
18 44
19 45
20 46
21 47
22 48

N
©
O IN|DO|d |W

w
N
-
o

33 11
34 12
35 13
36 14




10

Wheel step step hue steps R6 8 27 33 346.1 06 5 34

38 29.32 Go 6 5 39 43 52.0% Y56 44 2 74.32 G388
WE28153008 B 7 10 11 20 188777 V 7 6 21 26 MORGEMNB2171

2005/ 124301 66 PCT/ GB2005/002171 The bl ock hue,

| um ngnce and chromaticity ranges for each rowéare
" - L + 1 1 ] lay et~ F Cant Ar n na |l ~f
SI’]OWI’bSI m1in ra DeIroOwW—otjart— o1 o€t o — ;.nu o1
sect RHY—C—HY—C—345—13-825—174-18—345 34 6125
4%9 AR a4 4 Aol 120 o QAL Eleg 2 o a4 © Q/IdlBL—\ 2 20
oU 19 o740 HI & Z|o H#9 [® )Xo O—o = OO oo T £
a 230, "L 2 9 09 9 Q45 7 122 92 7 27 3451 32 25
ro 4 [o 1 x0) Mo ZZ LI O9 4 L% XV T =0 &=t =t A= = ~
ac e ouc e 40 be 15 leq  a4d 15 2 25 21144 34% 289
LJ JU [© Lo K [ | S oy, SO B I e’ pupgis 5ES B [ A v 4 T o —o =
3428230 40 345 134 28 125 38 32 345 13 25(25 13 44 20
345 #8 25 25 og 345 39 18 |25 42 25 348 56 122521
53 184 345188 7 25 67 11 345183 3 25 83 4| Start |of22
&QM of slector QO HY CHY ¢ 31 15 10 52(1823
18 #8 28 7/ 52 31 14 31 40 5|52 509 24
47 25
48 26

Considering conformity:- )

Overall level of conformity of example 4 |
First sector | Possible Combinations |with|Conforming combinations
R 64 G| 52
®) 64 B | 52
Go 32 V| 26
Y 32 Vi 26
G 64 R | 52
B 64 O | 52
\ 32 Go| 26
Totals 352 286 0.8125

Thus, again a conformity value of 81.25% is achieved, with this yet further

arrangement,

Example 5

Another example will be described next. In this example, only three rows are present,
and a different block pattern in terms of the number of cards in each block is used.
The block pattern, hue angles, hue steps and the like are shown in the table below,

presented in the same manner as previously described for example 1.

Sector Cards Colour lowest | highest | Lowest
Wheel step step hue
steps
R 6 8 27 33 346.1
0] 6 5 34 38 29.32
Go 6 5 39 43 52.05
Y 5 6 44 2 74.32
G 8 8 3 10 97.98
B 7 10 11 20 184.77
\Y 7 6 21 26 292.73




31 55452655 3164452745 3173352833 31
7 23 52 8 19 31 10 43 52 13 37 31 13 56 52 26 60 31
wWQ 30060288129 56 31 29 42 56636 47 31 43 30 5PCH&EBI®S/002171
31 14 25 52 19 43 31 27 32 52 27 40 31 41 22 52 45
26 31 52 26 52 56 19 31 67 10 52 68 12 31 74 7 52
Theablgck hupdupnemice 2ad chr@natpeety; repedsoior Gagh o acg ghqwiyfin the
tm@g&ﬁﬁéwcb End of sector GCo HY CHY C 55 18 19 73 23
31 13 73 41 15 55 50 8 73 53 11 55 65 5 73 59
8 55 74 4 73 67 6 5583273743 55916 73 9 20

5513 3273 18 35 55 24 57 73 40641 5531 51 73 51
76 55 34SlerofSedprRs3 55 4> 39 73 70 ZfEnd of secher Rag 73
27_60 H5 31/42Y73 42 46 55 44 31 738 53[34Y 55 55C27
78 65 38 5565139 73 78 19 55 774 12573]| 781715 18
345 24 6 25 30 13
345 41 4 25 49 8
345 56 3 25 64 5
345 65 2 25 73 4
345 73 2 25 83 2
345 7 23 25 7 27
345 10 32 25 15 56
345 11 43 25 15 50
345 15 38 25 21 44
345 26 34 25 30 40
345 34 28 25 38 32
345 13 25 25 13 44
345 26 25 25 28 36
345 39 18 25 42 25
345 56 12 25 53 18
345 68 7 25 67 11
345 83 3 25 83 4
Start of Sector O End of sector O
H Y C H Y C
31 15 10 52 18 18
31 28 7 52 31 14
31 40 5 52 50 9
31 55 4 52 65 5
31 64 4 52 74 5
31 73 3 52 83 3
31 7 23 52 8 19
31 10 43 52 13 37
31 13 56 52 26 60
31 15 55 52 29 56
31 29 42 52 36 47
31 43 30 52 44 38
31 14 25 52 19 43
31 27 32 52 27 40
31 41 22 52 45 26
31 52 26 52 56 19
31 67 10 52 68 12
31 74 7 52 83 5




Start of Sector Y End of sector YHY CHY C 77 24

17 93 18 15 77 41 17 93 26 14 77 47 15 93 43 11 77
WwW@000502881 57 10 77 67 8 93 €5 9 77 83 4 93 8BCBGBZN5/002171

12 30 93 7 9 77 21 50 93 29 46 77 40 61 93 39 61 77

62 82 93 53 64 77 63 75 93 52 53 77 73 52 93 59 49

77 24 47 93 21 34 77 50 59 93 37 32 77 57 36 93 55

gg 165 2 Lﬁﬁ:ﬁ,&’?uheﬂ;’ :slgc?fjono%*dq’eogt ;u gf
Sect p—-—Engdof—seetot—GrHYC V¥ 104" 181 15%175) 16
14 101526 44 “pz5. 24792 101 43 _L£317E 48312 18 57 9
175 7.9 101 #Hs5 ¢ 178 78 & 10l 8 7117418303 1501 9
21 1y5 8§ 25| 1891 21 W 175 16 39 7801138583 175118 U5
101 47 9% 175653 45 50148 50 [175340(295910] 58 42
175 7. 29 p 74 4 73 67 6

55 83 2 73 74 3

55 9 16 73 9 20

55 13 32 73 18 35

55 24 57 73 40 61

55 31 51 73 51 76

55 34 47 73 61 63

55 42 39 73 70 46

55 20 49 73 27 60

55 31 42 73 42 46

55 44 31 73 53 34

55 55 27 73 65 28

55 65 19 73 74 19

55 77 12 73 78 15

Start of Sector Y End of sector Y

H Y C H Y o}

77 24 17 93 18 15

77 41 17 93 26 14

77 47 15 93 43 11

77 60 10 93 57 10

77 67 8 93 65 9

77 83 4 93 83 8

77 12 30 93 7 9

77 21 50 93 29 46

77 40 61 93 39 61

77 62 82 93 53 64

77 63 75 93 52 53

77 73 52 93 59 49

77 24 47 93 21 34

77 50 59 93 37 32

77 57 36 93 55 30

77 62 35 93 66 27

77 78 23 93 78 25

77 83 10 93 83 15




101 24 35 175 19 37 101 40 30 175 33 28 101 54 24

175 49 21 101 71 18 175 61 17 101 83 13 175 75 11
wa0dsa34380 175 83 9 Start of6&ector B End of sect/oB2:d5i602171

YCHYC 192 19 15 288 19 17 192 28 13 288 32 13

192 4012 283 50 9 192 64 9 288 65 5 192 73 68 2 73

3 192 83SarizB8e®@3 G 192 9 25 P88 7EAGofseodr34 30 |288

14 48 192 22 28 288 €6 P8 192| 24 136 288 24 P4 C19P2

39 24 288128 (2218 192 5 P2 288 33 26 192 161 P21288 14

24 192 132 19 288 21 @2 | 192 39 171288 34 247 | 192 54

15 288 40113 | 192 63 42 288 59 [10 14HD2 T2 43 2B8167 |7

WO 2005713724301 P PCTEGBP0057 00217775 St ar t570T | Sect of
End of Sg¢torf VedT Y CoH ¥ C 297 I¢75IT $3339 P 97 17

12 383 91294 36 3-338 35 7 | 29 9% X33 @O 297

65 4 33?6%4 A4 %%7 7373 %33‘?3"2“%6?‘8 1fg33 i

297 293337193t 21 175 8 25
101 21 38 175 16 39
101 38 63 175 18 45
101 47 74 175 33 45
101 48 50 175 40 29
101 58 42 175 57 22
0
101 24 35 175 19 37
101 40 30 175 33 28
101 54 24 175 49 21
101 71 18 175 61 17
101 83 13 175 75 11
101 83 10 175 83 9

Start of Sector B End of sector B

H Y C H Y C
192 19 15 288 19 17
192 28 13 288 32 13
192 40 12 288 50 9
192 64 9 288 65 5
192 73 6 288 73 3
192 83 3 288 83 1
192 9 25 288 7 26
192 14 30 288 14 43
192 22 28 288 16 28
192 24 36 288 24 24
192 39 24 288 28 22
192 55 22 288 33 20
192 11 22 288 14 24
192 22 19 288 21 22
192 39 17 288 34 27
192 54 15 288 46 13
192 63 12 288 59 10
192 72 8 288 67 7




297 11 25 333 9 33 297 19 26 333 15 30 297 22 24 333
27 29 297 31 20 333 45 20 297 10 22 333 12 22 297
wQ@200@02888 23 23 297 35 17 883 37 18 297 53 CT/&B3004602171

12 297 68 8 333 68 9 297 74 4 333 74 4 Table of Hue
verses_Card Nunmher fromleft Card R0Q Co Y GBV 1

345 P 354 StptdfSeqordy 5 17 6 25 7 3EngofgctoovV4Q 10
45 11 48 121 5% 13 65 14 59 (15 &3 16 6Y 17 GO | 18
73 19 2p720 (811021 88 P2 89 P23 98 24 191 9
297 17 12 333 20 9
297 36 8 333 35 7
297 49 6 333 48 5
297 65 4 333 64 4
297 73 3 333 73 2
297 8 13 333 6 18
297 8 29 333 9 31
297 11 25 333 9 33
297 19 26 333 15 30
297 22 24 333 27 29
297 31 20 333 45 20
297 10 22 333 12 22
297 21 20 333 23 23
297 35 17 333 37 18
297 53 12 333 46 12
297 68 8 333 68 9
297 74 4 333 74 4
Table of Hue verses Card Number from
Left
Card R O Go Y G B vV
1 345
2 354
3 5
4 9
5 17
6 25
7 31
8 36
9 40
10 45
11 48
12 52
13 55
14 59
15 63
16 67
17 70
18 73
19 77
20 81
21 85
22 89
23 93
24 101
25 108




25 108 70 WD 2005/124301 PCT/ GB2005/ 002171 26 117 27
126 28 135 29 144 30 1577031 175 32 192 33 219 34
WO2M5/128981241 36 255 37 273 38 288 39 297 BOTE&EB2005482171
308 42 315 43 320 44 327 45 333 The above data is

plottegg in Figure 8 fromwhigh it w4 be seen fhat
there 3,8 a refrati vel'y spoot h [hue PIroggefFsi on ac[oss
t he—arggay aj ong eath Tow (The i STPNLENIT Ty — Shpwn
arf SESZQOHT e Trangriromn 1ronr sou g,'esb O U
degre —but—Tmtermns apparent [ §ghu tthere s o
dibbuqhinui Yy —Tthg e tabtre—bet ¥7*thm the
1 e i bt an pu| X e At o Hatkad al Aan
r H’[Iéﬁllbl‘rr oetwee t—troer—(agarnT€o Jretr—aron
aruwérﬁmhelefjr;i;+hesta) %%h,f&4ﬁe €e-
coheursitheel —to—whi-ch—a-care—+elates—FabfE of| Col our
ce3¥ op Merses bard lnumbed fromleft! R &G0 ¥ G B\
1|26 23%8 R 29 4al3g 531 241
36 255
37 273
38 288
39 297
40 302
41 308
42 315
43 320
44 327
45 333

The above data is plotted in Figure 8 from which it will be seen that there is a
relatively smooth hue progression across the array along each row (the discontinuity
shown arises on the transition from 360 degrees to 0 degrees, but in terms of apparent

hue there is no discontinuity).

The next table below shows the relationship between card number (again counted

along a row from the left) and the step on the reference colour wheel to which a card

relates.
[Table of Colour Wheel step verses card number from left
R O Go Y G B Vv
1 26
2 28
3 29
4 30
5 31
6 33
7 34
8 35
9 36
10 37
11 38
12 38
13 39
14 40
15 41
16 42




6 33734 835 936 10 37 11 38 12 38 13 39 14
40 1 5 41 6 42 7-1 WD 2005/124301 71

wWENSEBB005/ 002171 17 43 18743 19 44 20 45 rRL/GSBZ005/002171
22 48 23 2 243 254 265 276 287 298 309
3110 32 11 333 13 34 14 35 15 36 16 37 18 38 20

39121 140 22 43

18 43

19 44

20 45

21 47

22 48

23 2

24

25

26

27

28

29

O (N[O | |W

30

N
o

31

32 11

33 13

34 14

35 15

36 16

37 18

38 20

39 21

40 22

LAl 22

42 23

43 24

44 24

45 25

Finally, again considering conformity, calculated in the same manner as in the

previous examples:-

Overall level of Conformity
First sectorPossible Combinations| with  |[Conforming combinations
R 48 G 39
0 42 B 29
Go 42 B 31
Y 35 \ 33
G 48 R 39
B 42 Go 31
\ 35 Y 33
292 235
0.804795

Thus, with three rows a conformity value of 80.4% is achieved. Note here that in this

example a different block (in this case blue) has been matched as substantially



10

15

20

41 22 42 23 43 24 44 24 45 25 Finally, again
considering conformty, calculated in the sane manner
wa@soasn243e  previous exanpl eg2 Overall |evel oPCT/GB2005/002171
Conformty First secto Possible Conbinations with
Conform ng conbinations R 48 G39 042 B29 GCo 42 B
opppsing tg8 ojharPlocis pa the sferepcecoleyy wheel\Under yhezsamgprinciples
. . r
asifore hRER i Modlin (L bBndoTRARRRANS (R LRSPARIR o block
with A bime dlokikf iaarteah stleced f¢n the tgnidancasebdiivel imasspbaard the
ng%fh d as substantially WO 2005/ 124301 72
blp 2005/ 002171 opposing two ot her bl ocks on the
ref erence col our wheel. Under the sane principles as
before, however, the block with the highest conformty
Nopierthathinsalk af thet dbove ok amples dic) mosti confarmengoblgek Itd eak phrdisular

been sel ected for.the guid e to be giv in respect
blgEK fis bea) Hie isciresBeokie TG FOW P gome o N dn i iV fith
NP r8$ hidechRgdtciied it FicBd ald Ofck viefa2dhd tART firldind Bdlds true
bl ock has been the sane Irrespective of the row or

regaxdbess THfuthe raw tinewhisbveolowrstare ksingnselscted edememberediat the
diﬁ%fe Qg %e%ée‘?q AW 5E gf quto\(l]lglc%Ré’rg&grqsticgn%gpb%/ ftl+encliiI N@ess and
olds true "regar ess of therowin Ich”colours are

cHieinagcisel #adsgdn(the rexthad firabexdoysie 16 beidtdcgibediawwever, such a
between rows is in tonal characteristics given by t he
findigg iy, 885 trapgandc didisrant icentrastipg ayidance st E@ ghesnt fog ibe same
' - | inSuch a
e R e R R R e g
gui dance nmust be given for the same colour block in a
r ow, %ependent upon the row or zone it is in. 15
E 6 In this exanple, data for three rows are
given. Here, the first row of data is the sane

In this example, data for three rows are given. Here, the first row of data is the same
as the same as the second row in Example 5, the second row is the same as the second

row in Example 3, and the third row is the same as the fourth row in Example 1.

Tables showing the hue, lightness and chromaticity values for each block are given

below.

Start of Sector R End of sector R
H Y C H Y C
345 7 23 25 7 27
345 10 32 25 15 56
345 11 43 25 15 50
345 15 38 25 21 44
345 26 34 25 30 40
345 34 28 25 38 32
Start of Sector R End of sector R
H Y C H Y C
349 19 44.4 29 30 51.1
349 36 35.4 29 45 36.9
349 48 27.6 29 57 25




as the sanme as the second row in Exanple 5, the second
rowis the sane as the second row in Exanple 3, and

Wwo bestikisnd row i s the same ag3the fourth row i PCEGCBIWS®02171
1. 20 Tabl es showi ng the hue, |ightness and
chr, ticity valyes for each block are given below
Start 3P Sect B R Fnd9.Af séctar 2 Y| COB Y C 1345 7
23|25 3927 | 328 10 32225 16 56 34529143825 151%6
34% 13488 25 78 44 3 26|34 25 [302U0[ 325 |34 & 25
38|32 Start| of Sgector R End of sector R HYCHYC
349 19 44.4 29 30 51.1 349 36 3504 29|45 364.9 349 48

27[6 29 5 &t B q95/ 124301 73 PCT/ CBZRO5Reedxl 349
60[T9. 4 29 68 yIZ[7 348 72 IZ. T 29 7§ 1ID. 6, 349 /38 8.8

29833490 [T T [Of SECTOr [RENG I 5€¢TqE i H L, CH|Y
N T Rl O A B RS VAR N T B IR G
R BT P T il Pl TS el - N G 72 -
H Y e2i8s o oBbcd o 4l 54lag 43 bathalads dy adifog ob
261663481 15 88 45 55756 By 0g 4b 25 550%7 "
349 83 3 4 83 4
Start of Sector O End of sector O
H Y C H Y C
31 7 23 52 8 19
31 10 43 52 13 37
31 13 56 52 26 60
31 15 55 52 29 56
31 29 42 52 36 47
31 43 30 52 44 38
Start of Sector O End of sector O
H Y C H Y C
35 30 51.1 66 39 59.3
35 45 36.9 66 54 44
35 57 25 66 65 33.3
35 68 12.7 66 72 254
35 78 10.6 66 78 14.6
35 83 7.6 66 86 10.6
Start of Sector O End of sector O
H Y C H Y C
32 16 41 58 20 49
32 25 28 58 31 42
32 41 26 58 44 31
32 53 19 58 55 27
32 67 11 58 65 19
32 83 4 58 77 12
Start of Sector Go End of sector Go
H Y C H Y C
55 9 16 73 9 20
55 13 32 73 18 35




31 43 30 52 44 38 Start of Sector 0 End of sector O H
YCHYC 35 3051.1 66 39 59.3 35 45 36.9 66 54 44
W@2005/72381 66 65 33.3 35 68 1.7 66 72 25.4 3BCT8B1®5602171

66 78 14.6 35 83 7.6 66 86 10.6 Start of Sector 0 End
of sector O HY CHYC 32 1641 58 20 49 32 25 98

58 31 &% 1322411126 6B 44[31 32| 53310 #8 g5 2761 32 K7
11 58 &8 1|9 3132183 4158 77 12 Starf? of Qector & Fn
of s¢ctddr |Go34 HY CAH Y € 55 9/ 18373 $12Q 55313 3
73 18 35 WO £005/ 123301 74 PCT/GB2D0%/ 002171 45 24| 57
73 40 61 55 31 b1 73 51 16 55 B4 47|73 61 63 55 4p
39 78 /0 46 Start of Secfor Go End off sectlor Go H C
HY € 7036 694 84 56 6Z2. 7 70 b5 1.8 84 61 47.5
10 S0 AT SR GRS TV T S T SR, o]0 T
25.5 04'_10 LY = :uCo:) TO. 0O U|_¢U. O ?( Tt ub SECEL Or
Go Epg—gf—sectotr—Co—H—Y1+E€H-¥ 3IT1+49860—41—+6
70 36 69.4 84 [ 56 62.7
70 55 51.8 84 61 47.5
70 60 475 84 73 39.8
70 71 34.7 84 81 25.6
70 78 25.5 84 83 21.4
70 85 15.6 84 86 16.6
Start of Sector Go End of sector Go
H Y C H Y C
63 19 49 80 41 - 70
63 34 47 80 49 56
63 46 35 80 58 42
63 55 27 80 64 33
63 64 17 80 69 22
63 77 12 80 77 17
Start of Sector Y End of sector Y
H Y C H Y C
77 12 30 93 7 9
77 21 50 93 29 46
77 40 61 93 39 61
77 62 82 93 53 64
77 63 75 93 52 53
77 73 52 93 59 49
Start of Sector Y End of sector Y
H Y C H Y C
86 64 78.7 95 62 75.5
86 71 56.7 95 67 62.6
86 74 38.3 95 73 49.7
86 77 42.4 95 79 36.7
86 83 25 95 83 25
86 89 13.5 95 83 18.7
Start of Sector Y End of sector Y




63 34 47 80 49 56 63 46 35 80 58 42 63 55 27 80 64
33 63 64 17 80 69 22 63 77 12 80 77 17 Start of

w&@e@sae43¥1 End of sector

Y H3% CHY C 77 12 BOr/8B2005002171

77 21 50 93 29 46 77 40 61 93 39 61 77 62 82 93 53

64

Sect
62 7
86 7
95 8
2005
98 2
35 9
St ar

7 63 75 Q93 52 53 77 73 52 QO3 5Q 49 Start of
r W BndYof | sectr Y HY AHRYY € Bele4a 78 7 a5
84 28] £6.7605 67 62.6 | 888 74 28 95 33 49 7
y 82 4 9% 7D 365 86 83 2599888 3% |86 8P 13.5H
B B8. 71 SYtar1 of 4Bector Y End 98 sedbor] Y \ED
134301 &5 PCT/ @B200%/ 00217[1 98¢ Y 66H|Y C B4 28| 61
| 34 (847759|53 98 3730 84| 648 43 98 55 35 84 163
@ 47 gB4| 77 24 98|78 25 | 84g 83 B3 98 831515
Of Sector G End of sector GHY CHY C 101

21 175 8 25 101 21 38 175 16 39 101 38 63 175 18 45
101 47 74 175 33 45 101 48 50 175 40 29

Start of Sector G End of sector G
H Y C H Y C
101 9 21 175 8 25
101 21 38 175 16 39
101 38 63 175 18 45
101 47 74 175 33 45
101 48 50 175 40 29
101 58 42 175 57 22
Start of Sector G End of sector G
H Y C H Y C
101 48 65 178 31 44.6
101 55 56 178 50 36
101 69 41.9 178 64 25.8
101 78 334 178 71 18
101 77 29.5 178 77 15.6
101 85 17.4 178 82 11.5
Start of Sector G End of sector G
H Y C H Y C
103 24 36 162 16 35
103 40 30 162 28 32
103 54 24 162 48 23
103 71 18 162 60 16
103 83 13 162 67 15
103 83 10 162 83 10
Start of Sector B End of sector B
H Y C H Y C
192 9 25 288 7 26
192 14 30 288 14 43
192 22 28 288 16 28
192 24 36 288 24 24
192 39 24 288 28 22
192 55 22 288 33 20




101 58 42 175 57 22 Start of Sector G End of sector G

HYCHYC 101 48 65 178 31 44.6 101 55 56 178 50
W@600548B069 41.9 178 64 25.876101 78 33.4 178 FAT/EB2005/002171

101 77 29.5 178 77 15.6 101 85 17.4 178 82 11.5 Start

of Sector G End rf sector GHY CHY 103 24 36 162
16 3% 103 40 301162 28 B2 103[{ 54 24 162 A]&_B_l_CB
71 18 162 St fGectd (B 83 13 162 b7 15End0Bse8®rB0 162 83
10 SfartH of |Sect pr BcEnd|of sectorHB H YYC|H Y 1P2
9 2528817 2632192 34630(288 14| 436919R 22 (28 #88 1P
28 192124 365288 24924 | 192 39| 246288| 26 22 bR
22 288 &3 Z0 WP Y00s4 424301 76 PCheBZ2P04 J021414
St ar{ 0[g1SETTgE B ERflgOf [SECTOr| Bgh Y IC 44 Y C 1391 B2
3296 2OPe 979 1] _1¥g9 - 27 - <P 8¢ SPgbh [Z¥ 0B < -99
o] T 1763 o209 06411 T 919 92
69 9Ls—Hot s8o 6o S8 7101t ar ot FSectior B End] of
sect pr—BH-YCH—~F—C—317+2 193256126
Start of Sector B End of sector B
H Y C H Y C
172 19 37 250 11 26
172 33 28 250 20 24
172 49 21 250 38 29
172 61 17 250 50 16
172 75 11 250 56 13
172 83 9 250 72 9
Start of Sector V End of sector V
H Y C
297 8 13 333 6 18
297 8 29 333 9 31
297 11 25 333 9 33
297 19 26 333 15 30
297 22 24 333 27 29
297 31 20 333 45 20
Start of Sector V End of sector V
H Y C
280 23 31 335 27 37.6
280 33 27 335 47 27.4
280 51 18.6 335 60 21.4
280 67 9.6 335 69 9.6
280 74 4 335 75 5.1
280 83 2 335 83 3
Start of Sector V End of sector V
H Y C
262 8 26 341 11 20
262 14 24 341 23 21
262 27 24 341 36 16
262 47 16 341 54 11
262 63 10 341 67 7
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172 33 28 250 20 24 172
250 50 16 172 75 11 250
woasti24ah1 Sect or V End of

49 21 250 38 29 172 61 17

56 13 172 83 9 250 72 9

se¢tor V HY C 297 BC1/8B3®@3/002171

6 18 297 8 29 333 9 31 297 11 25 333 9 33 297 19 26

333 1530 297 22 24 333 27 29 297 31 20 333 45 20

Star{ o?62Se¢t@ V End of |sector| V34H Y 3380 23 31 B35

27 37.6 280 33 27 335 47 27.4 280 51 18.6 335 60

21.4 280 67 9.6 335 69 9.6 280 74 4 335 75 5.1 280

83 2 335 83 3 Start of Sector V End of sector V HYC

Cg%nﬁltg@aﬁéé cail béQalcAftedl ftodthd Hhta?Sivéd in a{%pr%Zlo%é eRéhples
16 “ 262 47 16 341 54 11 262 63 10 341 67

ﬂQ@O&MlQ@&@@bOVWdMS/tM@%ﬂ@@@lmIhe @bl belova- 341 83 3

Conform ty values can be cal culated fromthe data

given in the previous exanples fromwhich the above

data is taken, [as showh in the thbbgomfalgw 5

Conformty ExaERLEApe 5£0N8one P- 8PS o.4p52MHI € 3 Zone2

0.813 Exanpl e [E,Z00E83[0- BiRe2 0.813
Example 1 Zoned 0.816
0.811333

Thus, a total conformity of 81.1% is obtained, but to obtain this figure it is necessary
for different contrasting advice to be given for the same block in different rows, in

accordance with the following table:-

If selecting from

co-ordinate with

in the same zone

(VR0

Except in zone 2 where
Go contrasts
Except in zone 2 where
Y contrasts

If selecting from | O [co-ordinate with in the same zone
Except in zone 2 where
If selecting from | Go |co-ordinate with| V |in the same zone b contrasts
If selecting from | Y |co-ordinate with| V |in the same zone
If selecting from | G [co-ordinate with| R |in the same zone
0

If selecting from | B [co-ordinate with in the same zone

If selecting from | V |co-ordinate with|Go|in the same zone

Thus, from the examples it becomes apparent that colours can be selected for stripe
cards in blocks which allow for high conformity figures to be obtained with many
different arrangements in terms of numbers of cards, and numbers of rows, although
in some cases different contrasting advice may be given for some blocks in some rows

to obtain such figures.

Moreover, the principles of conformity as described above can be applied to produce
any colour display array within the scope of the invention regardless of the particular
reference colour wheel used. As will be appreciated, any particular reference wheel
used which depicts acceptable contrasting colours in approximate 180 degree
opposition to each other is by definition a product of prevailing fashion and artistic

appreciation which specify that particular contrasting colours look good together.
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0.811333 Thus, a total conformty of 81.1%is
obt ai ned, but to obtain this figure it is necessary
wo evosdef3ber ent contrasting ad®ice to be given POT/GBR@®S/002171
same block in different rows, in accordance with the
following table: 10 If selectlng fromR co-ordinate
Thys; Biven japy feferesemeolowehee] which|appeses gegapéablocontrasting colours
t 2
BT Eittubils Rl Pold SR urf BE Sl B BbIOF A8y from &
glsemrereiemmeb wheelt mas:tcmelvé setdeir @dgplayomhYclc draor thenaée@ssary
with Vin the same zone | ecting fromG
CErFIAIC N b AGFHTHICR TS PW@“L%EOTZ"(?H% ¢ t‘éﬁ?ntraﬁt’%ﬁé upskilled
where |If selecting fromB co-ordinate with 0 in the
same zone Go contrasts Except in zone 2 where If
sel ecting fromV co- ordlnate wth Go in the sane zone
st s .Thus, fro he .exanpl es it beco

T, SFRTRIoHh i 4031 RH S HOOSE 81 e St 5 Peg gk by geerally

dlcamgsup thelteps b8 thehibfelenaé b&wuﬂ‘ »Olieell‘hﬁJS‘ tmm‘n%e%r Ylocks in a row,
%ures to be obtained with many different

almlrar agiarechues th gagheblagk afcordinglur Islowvetraarsdlyatechfrdnntdmﬁemples

ab%fvrc] ttﬁc\é@%lm%l ¢ 2@\5}% ]cgrds rf% a%qg%lcgﬁsegrfgegoJ erbc11 at. peon Hle general

ccﬂ@ﬂ‘&oﬂﬁwﬁspli}addbfa&ﬂ@b@ t&faké o laeSounMRIc&RY Slich dsh®pularity of a
principles of conformty as described above can g
colpi P hﬂﬁlaﬂri’faéﬂé‘e\élty atﬁycq%@ﬂr@uas disspissg Reyiayslyi Thisnleads to
[ rdl h
SRETFSRRE, (05 NERNLR: EAPTIESS Al g st o
wh@qmrtbm amedbloahg/npmetsamel raw. Mcﬁreom,cmmh@ehd uselcbting i redsons

depi ct s accept ab) e contrastln .C s i n_appraoxi mate
miéo“e&@gﬁhétesor%ﬁa@ﬁ i Rlgpeda 183%&5. Batygettpst i peltieving
optinRdl QYU EIrmipdy . @fa@}f@ édn‘i@u}{) 3H Qofe 18dobvdl hSwever, confomnty

appreci ati on whi cli specify that particular contrasting
catollagions ak clokcriped dbmegamle?r perf@2006 /caRuBEL thgonformity of the

CI./ GB2005/,00217 ven an refe nc
scllar WA cihangmoben DREmAdh P Foilis RDS o RBtL » desired
cdnffenfignf anel ‘S)lnc]@rdhﬁﬁ%d@ & @ﬁécfdt@%c&hﬁV&ecﬁr‘eMcu§§s@s for
in colour selection froma given reference wheel to
achising,an eptieal sanfoanyp pagesaribehhdieis, sshwelhagarsiste gnd marketing
regé%)'ws %Fggéﬁl n%]?rp%‘t:t c%li ctollciiﬁ BQ lIIO\gg \éllg\lfer]%)ff %o&f%ml& value
destrkdwing therangiyy rzﬂ%&tm(ew\&lﬁlclb|sOBi¢amfhll§no;f}fd‘sﬁhg Besd &€ said to
performed by general | di viding up the steps of the
g} éw&aée%éedﬁﬂr%%%ﬁeqm“@qhewmﬁtf@iow cH} Belehosen. yith a
| J c
g m%)é'?‘“““? TR M Bk, RRhn e BF BB -for any
parucibarrefeferst coloer wheels in a bl ock can differ dependent
upon the general colour to be displayed in a bl ock,
to take into account factors such as popularity of a
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col our and human sensitivity to colours, as discussed
previously. This leads to different blocks in a row
wacesupiong for nore or |ess %teps on t he ref ePeNGB2005/002171
col our wheel then other blocks in the sane row
Moreover, artistic and marketing reasons 15 may nean
that some colours are placed within blocks that
detract from achieving optiml conformty. Having
come up with a colour | aydown, however, conformty
cal cul ati ons as descri b4BPED@MX 8an be perforned to
calculate the conformty of the selection, with
changes then being made on an iterative basis to

coRubian@ardEsdn :9mesaridalsiid ¥ D‘éﬁnbéﬁ)r Sﬁ@@tﬁ’af?&@l@ﬂﬁﬁﬁm‘éﬁ‘ﬁuch as

take into account the scientific bases for
th&oﬁ;ﬂeéwfﬂ@ha‘frooo@t Spectrat aghf @Q(}mtoyielas B@meaMWMrlelmde with
t
SEEAHE dopfonBht Itbidea” " Tnf RGFh RS GO e Rl splcupred for

ilRaihat DaSyuswitl Ledegd@sObRey caddtat Vesuamésec RABESSAHLY be used to
whi ch substantially opP03|ng%hues are said to conform
oF

caleatg(dELal AR sdlues Irome¥d vales 8s WHIs: col ours can
be chosen, with a higher conformty value and snaller
angl e reducing the degree of freedom for any 25
Tper WhatePa@ntDaed er ence col our wheel . WD 2005/ 124301 79
Sgl%gBZ 05/002171 APPENDI X A 5 Col our standards can
ed using a DataCol or Spectraflash instrunent
qqusg%k:the Spectraflash 500 or Spectraflash 600
nodel s.” The neasurenent is nade with Specul ar
Zohpdmelet i ncl uded. The tristinulus (XYZ) values are
E@@i culated for illumnant D65 using 10 degree
&f¥er data. Visual Basic functions may be used to
cal cul ate Cl ELab LABCH val ues from XYZ val ues, as
follows: 10 Type WhitePointData X As Single Y As
‘(Wngpeint datadordpeiyl @degres iEm 94§ pb v K(x@hzﬂ@béﬁw data for
D65, 10 degree is: x 94.811, y 100, z 107.304) Type
XYZData 20 X As Single Y As Single Z As Single End
TYpOEYZDalaype LABData L As Single A As Single B As
§(I KgSiengle
Y As Single
Z As Single

End Type

Type LABData
L As Single
A As Single
B As Single

End Type

Type LCHData
L As Single
C As Single
H As Single



End Type 30 Type LCHData L As Single C As Single H
As Single WO 2005/ 124301 80 PCT/ GB2005/002171 End
way@s/1343FUNct i on XYZ_LAB( XYZ8RAs XYZDat a, wht ABCT/GB2005/002171
VWi tePointData) As LABData "to cal culate LAB val ues
fromXYZs DDmXr As Single DimYr As Single 10 Dim
Epd Tige Single DimfXr As Single DimfYr As Single Dim
fZr As Single 15 Xr = XYZ. X/ wht. X Yr = XYZ Y/
wht.Y Zr = XYZ.Z |/ wht.Z If Xr > 0.008856 Then 20
fXr=Xr"(1 /3) Else fXr=7.787*Xr+16/ 116 End If 25 If
Yr > 0.008856 Then fYr=Yr~(1/3) Else fYr = 7.787 *

Pl sy Ry LASOCER s Xy PPaler vl Py RBRBa T R L ADca
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‘t3 QRIDGIARAAB vBePESMABYA05/ 002171

116 * fYr - 16

Dim Xr As Single
Dim Yr As Single
Dim Zr As Single
Dim fXr As Single
Dim fYr As Single
Dim fZr As Single

Xr=XYZX/whtX
Yr=XYZY/whtY
Zr=XYZ.Z/whtZ

If Xr > 0.008856 Then
Xr=Xr"(1/3)

Else
fXr=7787*Xr+16/116

End If

If Yr > 0.008856 Then
fYr=Yr"(1/3)

Else
fYr=7.787*Yr+16/116

End If

If Zr > 0.008856 Then
fZr=Zr"(1/3)

Else
f2r=7.787* Zr + 16/ 116

End If XYZ LAB.L =



5

10

XYZ LAB. A = 500 * (fXr - fYr) 5 XYZ LAB.B = 200 *
(fyr - fZr) End Function 1Q WO 2005/124301 82
WOPDT3/3B2005/ 002171 CLAI MS 181A col our di spl ayCIysB®n3/002171
for aiding the selection and conbi nation of colours in
gp@hpur scheming, wherein: 5 the system conprises an
array of colour sanple elenents each of a respective
col our, the elenments being grouped in discrete bl ocks
rding to hue, chromaticity and |ightness; the

X@%ﬁiﬁﬁggéﬁLV%*gY mEht s of each bl ock all have col ours
X ghvimie- b ki@ ryipple range respective to that block
and whi ch have predeterm ned chromaticity and 10

XY ZhtARRBs= P éfivtri-é8r)associ at ed with that bl ock; the
bl ocks are arranged in at least 3 parallel lines
according to their associated chromaticity and
Ehd ghidirps properties such that all of the blocks in
each line have simlar or the same respective

associ ated chromaticity and |ightness properties; each
line contains Mblocks (where 6 < M< 12) which are
arranged in a hue 15 range sequence along the |ine;

wi thin each bl ock the col our sanple elenents are
arranged in a series of hue increnents in the
direction of the said |ines and corresponding to the
sequence of their hues angles in the Cl ELAB col our
spaces,, and in a series of lightness increnents such
that |ightness increases in the orthogonal direction;
and 20 the angul ar range of hues in each bl ock, as
defined by the CIELAB col our space, vary in size

bet ween bl ocks such that the bl ocks containing the 90
degrees Cl ELAB hue have a hue angl e range of one half
or less than one half the size of the hue angle range
of the blocks containing the 270 degrees Cl ELAB hue.
25 2. A systemaccording to claim1l, wherein the hue
range sequence along each 1line corresponds to the
sequence of the hue ranges in the visible spectrum
such that the array contains M parall el

non- over |l appi ng hue range segnents each running in a
direction orthogonal to the Iines. 30 3. A system
according to claim2, wherein the lines are
horizontally oriented rows and the hue range segnents
conprise vertically oriented colums. 4. A system
according to claim3, wherein, for any first block in
any one of the rows, there is another, second bl ock
whi ch has a conformty, as hereinbefore defined, WO
2005/ 124301 83 PCT/ GB2005/ 002171 of at |east 75%
based on a reference col our wheel having n sectors of
equal angle
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whi ch map onto the Cl ELAB col our space as mapped

sectors of unequal angles which, in a first angul ar
WO anga243et ween 140 and 230 d&yrees hue in the BIEGBB05/002171

col our space, have an average subtended angl e per

sector of (2 0.2)360/n degrees in 5 the ClELAB

col our space. 5. A systeﬁ? §ding to claim4,

wherei n the maxi mum angl e subtended by any of the

mapped sectors in the ClELAB col our space is that of a
1.sect Arcolopir dgsphastswetem fod sidingritle 22€ctagnd esmbiratiod 0f Ealowxs in
<§€Ste accorgin toclaim4 or claim5, wherein, in a
CRRQUFHEIRGUYAF  Pange of between 78 and 98 degrees in

the GeELQBnCRhpfseSRREBay SMRITBRRRAGISACHERS cBAVST a @gpective

aver age  subt ended angl e ‘per sector of (0.4 0.04)360/n
calewr tesclementy being gysupsthimdisoretii blgcksacsarding tochug, ghromaticity
I%ﬁ' %herein, in a third angular range of between 1
AP 7Y %egr ees hue in the CIELAB col our space, the

mapped coRmk Q4rbpleltidtenidlo feiRh AR ksdibhfRABb BN FhRhREE within a

sector of (0.65 0.06)360/n degrees. 8. A system

hugc EaLelireficetiy ectioathph tlockvand ayhich havenpiggeternyiagd ghremagicity and
. ' : . hibit a maxi mum
h%ﬁﬁ?&ﬂé@%%ﬁ%ﬁ%@%& dg‘&ltlﬁlglggﬁggédegr ees hue on the

Cl ELhB btarke ure spmged irbat 1éass § phratte Blirenradéordinigao aeyr aociated

clainse 4 tp 8, wherein n is an integer divisible E%ﬁgmve

chipppesityganthdght@esy Progeries sech Yt 1 of he plockimin caeh
sifriPlaPBYthekarfit A B@cti‘xlfeta%ogi'atemﬁf(ﬁl'éﬂicﬁtp%ng9 ﬁtﬂéiyﬂé?fpé_ﬁes?t

east 80% 1f. A system according”to any o ainms 4
t o 1échvhmercehtairtsHd fodhsdmwhent Grddl<al2) Blichlerd atanged froa hue
calculatin coEf?rnity is 30 degrees on the reference
m@%?%ﬁwemﬁégwgt $MX system according to any preceding

cl ai Fithih&kB ibTodMd the cdlouBsdipl® elotRisCird arfal@edPinOf &8ie®%f hue
each line include 2 bl ocks together enconpassing a hue

ingregleatsrinlgediodctign oftbe200dinE 48d dorgspATIN LRHO S¢Peaderdf their

| east, 140 de i n,the C ELAB .col our.space., .which
haes e tes i B ERRB: Colau miccte) BUAl € 8isaroloisuie™s Mefrargents
sueh t2hSighegssaiacreiee irihd osthbgdiandieasionlusnhd 13. A system
according to claim12, wherein the said hue ranges of
t he thadingrlduatngesrfiuse ks cpeh blosk: 25 defingdbyothedghidiAB colour

spabd u\'/a?g ixggz%nc;et\?@enabl]%gltse lﬁﬂctﬁatcfﬂleoé‘l§c()lé§?goz1ltaé\g%k@9 90 degrees

sector equal ang Ich nap on
CHil AR hus hace a dse aaglp eshgeadtome halffor lessgharabneahdf @ size of the

according to at. |east ane of e foll owing _conditions:
hl{f‘aﬁ)ng,%raa%e %ﬁaﬁﬁ)w%&%@m&s t*ﬂfé?'}ae%refa 1Eh - degr ees
hue in the 10 CIELAB col our space, the nmapped sectors

have an average subtended angle per sector of (2
2.0. 2) 86Q4tendegpoating tq blaim nl, arheamguheahue sange seduenet woeg each

1in7e800arpe%p§r§dsq8§%£§ gesqulerrl]cet ct]fe thghglé '%:?nges in the visible spectrum such that
the array contains M parallel non-overlapping hue range segments each running in a

direction orthogonal to the lines.

3. A system according to claim 2, wherein the lines are horizontally oriented

rows and the hue range segments comprise vertically oriented columns.

4. A system according to claim 3, wherein, for any first block in any one of the

rows, there is another, second block which has a conformity, as hereinbefore defined,
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col our space, the mapped sectors have an average

subtended angle per sector of (0.4 0.04)360/n
walegsaespl and 15 (c¢) in an aB3ul ar range of bepeEeB2W5/002171

and 79 degrees in the CIELAB col our space, the mapped

sectors have an average subtended angle per sector of
of @t Is8st B orswben agelsrais colour whegl baving gseelors pigequa! angle
Wil Bibp Gritd e E1ELABLeolEERIE M jhspAa BEqAl dngl
20 thepsai d hug rangegO Eé\{?}etpﬁdlé iandl?lgl?%ua%g%f%g@ F%@a %g ©s
waabhid | n@rsiraegdhr ange batweanglit@maned 28eniegreenhthren ei AIELAB
ref erence col our whee|l. 15, A system accqrdi t .
i SR e B EER ROk A SR SRoDS! Gre0 AL 0 grgaees n
tHRICIEOAS &lodh@add ocks of the Iine on the said
reference colour wheel is at least 1.5 times the 25
angul ar extent of the hue range of at |east one of the
ot her, bl acks of..the li.ne 6. .A.system according to
ol ai DA gine B i T re YRR OB i ngRg by any
oDthe Mippedisedtt’ iBltRe KFEIOABtdd®Ur isPRee0d thdi®fSaettor lying between
reference col our wheel is substantially twice the
Lihend 20 degreshbudf each of the hue ranges of two bl ocks
cont ai ni ng hues which nost 30 cl osely oppose those of
the said one block in the reference col our wheel, the
6.0t heA syblemcicsotding togldined baogas Sotvhequnlin aRgidndrangular range

t ent t sai d reference col our wheel. 17. A
of Rl 22? %CF §§ degresselfh tﬁ@‘ﬁ%%ﬁf@qusépg@y Bermaped sertors have
a%mga %hb@ﬂdé?ifan%@ R ESctdibe 6@9@&0@%@%&&%%& ein:

5/124301 85 PCT/ GB2005/ 0021 the“system
conprises an array of col our sanple elenments each of a

respective colour, the nment.s bei rauped. in
74t soReveieh) GeRE o S TR Hle, b et < Sagifer range
of baREHL S Sind I 19ed&ppéel HueSANRE €IEL ABRHISurApa&2Ghe RaBhdd sectors
all have colours which are within a 5 hue range

haveapareiage subdendsd anglp pekseatod ol ¢ht R GoYredkereasni ned
chromaticity and |ightness properties associated wth
that bl ock; the blocks are arranged in at |east 3
8.par ahl e}stdni REsordmgotodtiagn tQ whetih &eS@epprdestctors in the third
chromaticity and |ightness properties such that all of
angylar sprgaexhibit @ ayimimeuliepded angle pher Brar 2Redegraes hue on the
S i oci ated chromaticity and |ightness
Cg?ﬁg%??Fégﬂﬁﬁg each |ine contains M blocks (where 6 <
M < 12) which are arranged in a hue range sequence
along the line;,. within each block the col our sanple ..
el engrfyéteg‘r@‘:a‘idﬂ%@e@yi?f 1184 0580 hesgiB # is pRriafegsn divisible
by 8 ahd6r Jaf®itak RAsfe. t he said |ines and corresponding
to the sequence of the hue angles in the ClELAB
col our space, and in a series of |ightness increnents

1 o s Rheroldbae 0 BT 736 b Persd PR a et eas

8@yi de device indicating the pairing of predetermn ned
bl ocks in each Iine. 18. A system according to any
preceding claim wherein the |ightness and

11. A system according to any of claims 4 to 10, wherein the preferred angular

deviation for calculating conformity is + 30 degrees on the reference colour wheel.

12. A system according to any preceding claim, wherein M is 7, 8 or 9, wherein

the blocks of each line include 2 blocks together encompassing a hue angle range of at
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waoosae4snt o the following cofdlitions (i),

20 chromaticity properties of the colours of the

colour sanple elenents in the at least 3 |Iines

(11 )PamdB2005/002171

(|||) respectively: (i) the colour is substantially
aturate %éﬁls a mxture of t full

east S e anate Camb &RlRUr RAC, Phishcaneinclidss g having
e [ turated
oo R O S eTHAt N B e Lo
has no VISIb|y S|gn|f|cant | evel of bl ack, for any

iven h t he ness, bein f her than
2ol oB i deSraige B EEEa St e MR raheane i individual
bleetdint daBi ligk JardOf equ@n Qﬂnéu'lzﬁrbx(én't bn Q%fe’rélcle RolduP @ HBEIOMRing n
of colours that are m xtures dom nated by grey, but

Seswr%@fiﬁcmiaha%lwwbwbInyapsqrxgmtmu(aﬁhﬁlii ealeyr sphcesastroappee dectors of
|
et R A g BV BEE oRLGH e AURE (IR G e anc

| i ght ness neeting condltlons (i) and (ii). WO

2005/ 124301 86 PCT/ GB2005/002171 19. A system

accor dilflg t 3 @naAngnles raRgeerlebsivest 149 gad <38 rdegsges dwgda the
in at |east &E @aéo!lo%lr %ﬂa@@sthe p@gﬁl astec!o?sashtavé"\ﬁ?l average
lines meeting condltlon ), ours i1 n on

the two | i nesbthadddramglel g eectatuf §2ratd. DB 6Y/» degrey; gl ven

hue an ightness than the. col ours of the other of
the twdb) | ndd ananggar g5 of BFRSER 6 a1 ﬁa%td&gaem in the CIELAB

precedi ng clegidut sydeer Bk Mdpped e ha®d arlf HQsde s@?e'ff@l:@angle
elenments in the array is in the range of from 700 t

2400. 21. Awei sectarioff0. é¢ ()eGét)é@O/mdegtem gmd process

conpr i ng sel ecti ni_ng | ours f

rroy S0 Corban A Ege GhERh RIS Seftpin MRk AB
col our, whergioli spdcBEthe HMDYES s@victs NaRUAE v drie BteABERUngle
into discrete groups according to hue, chromaticity

and | i ght ne$st sacks of 6.6 0 O degseasnt s of each

group all have colours which are wthin a hue range
respective to that group and whi ch have predeterm ned
14hr OH&tyi;telintaﬁc@ﬂmg td an} o blah@sS4 tPI RPetetdis M as@0sddiesber and
with that grou rou s are arranged in at |east 3

ths salddug spnges Pﬁgﬂeﬂadwr@éﬂ ladksdmieashbline #1108 NaEqUH pYSUAHFxtent
od {hgréﬁn'aeréi%rﬁw@@l%f\%ﬁ guch that all of the groups in

each zone have simlar or the sane respective
associ ated chromaticity and Ilghtness propertles each
éone cont ai ns whi c

P ahgen e ecorir 1S S IR hGe R En teeu s trho bieiue range of

ot §TURe BlB@ksC@ﬂ A8 [inS 8RS Rl 1R FERHCS c8lo8r FhEARIRTeds 13 times the
series of hue increnments and in a sequence

angotar estgonefi thg heoranpeokadershore afithe biber blpcksofalmglims i n
the CI ELAB col our spaces, and in a series of |ightness
increments such the el enents

16. A system according to claim 14, wherein the angular extent of the hue range of
one of the blocks of the line on the said reference colour wheel is substantially twice
the angular extent of each of the hue ranges of two blocks containing hues which most
closely oppose those of the said one block in the reference colour wheel, the other

blocks having hue ranges of equal angular extent on the said reference colour wheel.

17. A colour display system for aiding the selection and combination of colours in

colour scheming, wherein:
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in each group forma matrix in which hue varies in one

direction and lightness varies 25 in an orthogonal
waleosaizon; and the angul ar Bange of hues in eRChGB2005/002171

group, as defined by the Cl ELAB col our space, vary in

si ze between groups such that the oups containjn .
the 96 Sagame@gﬂpr@tmwmgp HrAoN %“'%E&éialﬁﬁ?té chcligfer Gpective
&0, Rl &leMEnts ];%étﬁﬁtg?@abea R diRtdie bIAGKS h(?c%rcﬁggigd"gue, RE®maticity

angl e range o € groups containing the egr ees
aidl lEghaBshue. 30 22. A process according to claim 21,

i ncl ydi ng selecting a fifst | our. froma first, said,.

or outt® Pk rmolerendu b it ek U b SolburniPich 28 Within a
hdO g Gepeétivediol MaPbBbk ABd WAAEH hiNE Bre@btBfminBd @hromaticity and

predeterm ned manner, and identifying at |east one

lightaess @rensringrassociagad Wile thebbleplt group to form a

cont 1y 0 r . 124 7 . .
por) EESBHET b0y Aeed 5T Teest (B BAREUIE ARG o thely popiaeed
clgpmatiaityma?d lightneds pioptrdies Bugh than@fsofothe thiecks iif Havh dindlhave
sajd groups of the array are such that for any first

g . f . .
sigplagothg SpME FESBPRHVE REsosRtedighErmfdly and high@essroprstieser |
seco 04 C f it foat, |
pased s ol 83 tuReR GRS O] ik oEaTankedty e
raagel sdquamgy adonvghthe hinesap onto t he Cl ELAB col our space as
mapped, sect or. f unequal angles which, in a first,
AnguPipin Gash plocktth SplUE FArRlg clEmEnIee degedsin serich of hue
infchndatsEhAR: QREQIN STRRE Said NAKCaRINcorRYSIRNE BURE SOfieRke of the
angl e per sector of (2 0.2)360/n degrees in the
h@ g indhoGIELABaolbur apageand in i seriessd dighthesmigiatearents such
I an of .between /8 and 9 egrees in the 10 Cl ELAB
th@@ﬁ%ﬁ?esgﬁgégse%ngge %‘ﬁho&\?@é‘g'&g%%t ended angl e per
sect Qe sQtetaGuither BnPAkSOR AR Bde dMRIiRHiBatlfEahE Bhifhg of
" conf o.rmt]y" nmeans a paraneter quantifying the degree
predetgpingd blogkseiftegclvling one sai d group of col our sanple
el enments in the array conbine with el enents of
anot her group of elenents in the array, the paraneter
1hei ng sysdmudcebeiing a9 dy padedihglaibgr whaeth eleemighiness and
of the one group, the elenents of the 15 other group
chypmaticiyaprepertipy et wetq?#wr%gﬁﬂ@cf@%w FRHBY AFBEntain the at least 3

: IhAty f dl : ' -hat. of the
L L A T

sunmi ng the cotwtcslaf iasdbsehealbnfudlyisatirateder sremgrtotepof the
and expressing.the sumqas a pgr eﬂt age of the total
nunber of possfBVeaiEated sRleuranddiacke| enents i and t he

el enents pf tie QUARIdBE HEP medP cétitidh '(‘i?talﬂeqs of mixture of a
decorating interior or exterior surfaces of a

bui | di ng, conpsdtwiaied coloar and » nigitdndigodiebntleve) of othatey lsut has
according to the process..of f <clai,ns. 21 t0.23,

and appl yi ng pg? rYp Sllﬁq vﬁl%dﬁf%gqééﬁ?eog&gackarfar ég%tﬁ%eé'dhue’ the
col ours to reshgithésy Beingf hiphseHan aheésio® inl(f)Cand
interior or exterior surfaces. 25 25. A nethod of _ o
col our scHiBni ntiecaloyr fegsiyt BEpleroniiignAndos eprsiitienygl) but is in
col ours the group of colours that are mixtures dominated by grey, but
contain a visibly significant level of saturated colour, and for
any hue and lightness have alower chromaticity than those
colours of the same hue and lightness meeting conditions (i)

and (ii).
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froman array of col our sanple el enments each of a
respective col our, wherein: the colours are grouped in

wo b@saes3ay i nto discrete groBfps accordi ng to heer/GB2005/002171
chromaticity and lightness; 30 the col our sanple
el ements of each group all have col ours which are

19 t hivrSystemnafsordingy® ¢laightotwhesein dhe blacksytre apangrd it dgast 4

P8 JBieR JEN NG 06 R b Eion G 3558 10ws dp pre of

t}ﬁSNBCIEhéBBBMEg Gisher thronfaeicly aupsy aiecnahuaagedighthess than the

st .3 zones .according to their associ ated

C‘l‘,‘ﬂﬁ“ér?ﬁfhecﬂﬂ[‘if of i tModH¥Bess properties such that all of
the groups in each zone have simlar or the sane
respecti ve associ ated chromaticity and |ightness

2(r opér syistes acacding doeinyaneeding Whigr, oubereifivihe manex officolour

Gl B PRSP Y B RSB 2

arranged in a series of hue increnents and in a
sequence corresponding to the sequence of their hues
2hng| és; unhenome e@lteELOABiemnm;pce§§>e@@@1@rls13golseiqqtlag giad jcembining
n
0(9 %I'ap fI%)r m a tCrOI oxur S}il%e\% ehm nEseeagié%FE éS eCtIVC CS%%I‘ wherein:

dl I etel @odHArd EAUpEEHS tAkIrH)s mtciQhScfbtéil’grdlpr rmg@ﬂaig to hue,

di rection; and the angul ar range of hues in each
C@PG@E““@@“&&WWﬁéﬁ by the ClELAB col our space, vary in

si ze €al [ s

the_ 48 THUEE uBbR il B SR o eI PRANRRITREN I A pihin o
hmmngalréspectl\leemsthhthgmupraed tvellith hinee picdetewiiined ehromaticity and

ngl e range of the groups containing the 270 degrees

l‘%ﬂ%ﬁﬂ@“ﬁﬂ? 1es pasogate Awﬁ%ﬁﬁbaro’élecor ding to claim 25,

i ncl ydi AQuSERChirAthed fnl hSleabtOb Cidned ra@éHr@mF' foStheirS&sékiated
group, Tdentifying a second said group in The sane

chrometicityc endiiiglfness ;a’og@‘tlcbesucpathall aﬂg ogﬂwg@upm irpeach zone have

.or.edet '

s B EE e S BE PR b e etk i loby A% Boptyfehosettes;
cont EahtAoRE c6RhIAL M gpdmggr(:\vhe%@ 6X'M A1DEWARH 22€ §@4itHeBSn a hue
to claim25 or claim?2 in which the hue ranges of

range sequaaidyi dual said groups of the array are such that

tner S0 LeBiera Ao SoRAE B GRS B acsBed R Cispip pf hue

inefengdntd aasin 27 S%uen&ba&&fbspdmdalg &f theasqenceobo theimmeslangles in
havi ng n sectors of equal angle whi ch map onto the 25
they C‘éﬁ,&%ﬁb 6918bT sRepete anh i FrEPIFED é'éétnéﬁ%mﬁ*fenl?ﬁ@cﬁ%h the elements

PO S0 Mol a T2 ihiiRlh RRGULARL jn bANGFechbn bE WeRed A irics

egrees hue in t Cl ELAB col our space,
1nam<nawgoag@nsuhneam¢d angle per sector of (2

0. 2) 360/ n the CI.ELAB col qu space, d
iy b anbufoE dtee st el e eI Epoge elinadely 0% IR colour
SFA00 €85 4 e EhELOR L0l AU SRRl DA URE 90 tcgrccs

subt ended angl e per sector of 0 0.04)3
Cliglgh Bduie hakiepdiup apgle rargem mﬁfadfrqn legs thmamshaalf the size of the

hl?eagn%qrerta(relée ignty tg'rcfu%'s @(gntgmmg the 270 degrees CIELAB hue.

22. A process according to claim 21, including selecting a first colour from a first
said group, identifying a second said group in the same zone according to a guide
pairing groups in a predetermined manner, and identifying at least one second colour

from the second group to form a contrasting colour scheme.
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degree to which elenments of a one said group of col our
sanple elenents in the array conbine with el enents of

wazosheogr oup of el enents i A7t he array, the pECEGBL®E/002171

being calculated (a) by counting, for each el enent i
of the one group, the elenents of the other group
whi ch have a hue within a predeterm ned angul ar

800, 80 TN B O 20015 50 Bl gy nss o

iRl @8R saild @oupR JfeheaenCare sadothat Rinagy ,ﬁrsﬁ@dld(giidupbm any one of
sunm ng the counts of all elenents i of th

rou
tk@n@n@%pth@@sus rpgotmé sserAdagroyp \H@%@ﬁ% ag@nmtweoft %tlﬁ?srg 75%,
r fi
gﬁ%g'%g r?trgfer%?ét%h Fwﬁ@él ha{?lg nos %t'bgk o@&ﬁﬂ?ﬂ%@c\%?lgﬁ%o%%ﬂto the
CiPL ABrcoilduespadecss rgped aemmg ozi unadgialliangjes paod, inMaefirei angular

t he ol ours of t are chose rding to t
(356 LAl sk Grest W Spdhe SUELRBLGIPE e ave an
a%ﬁ% gfb&gldE@ afigl@] 6)@} g&toera‘ 0. 25535@/;4 HENBsGRTRE C?]@LA‘B colour

tion of paints selected for a particular
spragie) ahidhghshamea sa@mdﬁamgetaalrangepdcbetfvetn ﬁ&ralndt%ngegrees in the

COPLEPLSRIgh PR iRy 6t A0eraes aHBERSHY Snelh b Trepehe ST T0.4 =

093 %@Vrﬁdégfreets hehérbRNRe fA “c6RNRERIY’ ARt pigarh&et QiRntifying the
process of any of clains 21 to 23. 15 31. A collection

da&ree tivhightederaerds of 28nopaid igsgum Foolawisrple qlﬁeew dnihe array

coilb nlé% haagme oF ln?oqhé (g c?fsele éH% {nct% I‘rhlf %ﬁe Injaﬁ’l%{er being
ZOVEr| ngs 533! 0P8

cdbﬁlﬁied){aﬁbﬁb@tﬁﬂtfr@[ fc&l edblﬁl@leﬁﬁbﬁt Sefehetd)@ngraﬁpl the elements of the
combi nation of colours in 20 colour schem ng

ofhse geuA; Whigle havesa Bys WHMSra Risdetammingd arggué%r d@&aaea* from the hue
s r
o et R G e CRU b and () by
simuming thecroahisaiftayl elamentk ii @ifittinesrse giolp aodleonpressaagrﬂieesum as a
el enent s f each ock all have co
PRICERTFE of (o 45TR TRt Epwgba%e%lr%s e RigheB Ry AR ghgclements
OpﬁkaKQ%MﬁIpredetern1ned chromaticity and |ightness
properties aSSOC|ated with that block; the blocks are
arranged in at least 3 parallel |ines accordlng to
heir, as iated chromaticit
287 opd ERE00 ehpernizE BHos ot pieRBy wickeley oS Buling. samprising
sfladtihg HdrdoniniQf cbRRrsSABrdiRS REHE ipYeeeds 5081 yabPEaims 21 to 23,
chromaticity and |ightness properties; 30 each |ine
apdARRlYNg PRINb havRs thewiskacied@nd cpmbined colgwrst rasnsctive juxtaposed
equence al ong the I|ine;

a&%%ﬁf%@%géﬁ1%FQHEnoﬁgﬂ%§ %ur sanpl e el enents are
arranged in a series of hue increnents in the
direction of the said |ines and correspondipng to
23equengethyd ehgnipir F&@@l%@?@gmlﬂg sl Qb Combining colours
RRREF LG o RR RAGRIRARER. osY BF 4 FRPEME W, wherein:

the colours are grouped in the array into discrete groups according to hue,

chromaticity and lightness;
the colour sample elements of each group all have colours which are within a
hue range respective to that group and which have predetermined chromaticity and

lightness properties associated with that group;
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contrasting hues, and in a series of |ightness

i ncrements such that |ightness increases in the
woredsagsanl direction; and t#e angul ar range oPCIVGB200(5m02171

each bl ock, as defined by the reference col our space,

bei n selected to provide a predeterm ned conformty,

wher&F rgrowRs exsr prranged dgndtolestt %/ ZORRsa ACCORAIPE rta riBEls rassociated
cr@&rﬁgﬁé BY A0 bR J 39 ALt swhi6l 4 6f t%oﬁ’;gsyi%co 3 Ak Have
&Wllhlhorﬁthe sand fespdctiag agsbeiated ghmnpitlofty ahda heithess Ipnop.‘el’t&s

array, the paraneter bein al c ) count ng,

for ashaAneparunt M eops HEheane QV Eg ‘E/ﬁ‘éhé coEARESd 4 hue
mhggéghge% group which have a hue wthin a

pre

term ned angul ar deviation fromthe hue directly
oppomthle etahlagromﬁ) thh eollbor sdnepte atementsnara arrefigadeinceseries of hue

. col our eel, an t he counts of all .

ingieaRa T e B B NE AEEEE PRy dnelgs in

the CHELW&QQ@( Phcdshgnd Rt AberRY TP AEL@Ess iRGS TR SubRtel dMéfents
of the elements i and the el enments of the other group.

in33ch grozplfoun adnaipk ay wyaht e vasied indenegditastion andrliginess varies

r.ede mned 15 conformty paraneter is

‘“aPéE§8%m ﬁ"g?éﬂ%gﬁﬂ A col our display system
accoghdiangulp ralgaioNhdds inBsohegioup,ns efidaettsr leCIELAB colour
conformty parameter is greater than 80% 20 35. A

Spé?ﬁ OWFY & SIBF DPIESEat BRIRSCRISR dhaiihe Breypsi Gantasping $hea 90 degrees

A8 'hﬂe thgge a ﬁ[lg fo%lgrr %q oAl @Hif Hr lgsg\ﬁleﬁlt 6%‘1}#1%%/ sm%oof the

egr ees. splay system accor

h@fan(gleaian@ &2he grodps cananingthd 210 depesep AIELAB lajegw de
device to indicate the pairing of predeterm ned bl ocks
in each line, 25 whereby to facilitate contrasting

26:0! ONMEROERICLRIIng R claith FBLRAHIRE s&@l‘tﬁ{ga BEPEHLIYfrom a first
conprising selecting and conblnlng col ours from an

sagt gayapofdeoofymg a§a¢midesaed groaptis thasimofzone rempdiogitya guide

wher ej t he oIours a in the ar
Peies Hignt ot Bt Red ugits agt 157G St he séohd¥olour
fréhRIRchbAd Edoup 6l fdrmdhdon@astingldaous atiRile. sanpl e el ement s
of each group all have colours which are within a hue

range respective to that group and which have

redet ] Cl ht n erties
2o RO SARERIT L . A A T3 PR 4SS of
inBTd uaB2O0 Tt P2 1T The drig ag¢ QuthSh&rfer aiyr AR eLld Igl‘bu@tm|aﬁ§11$he of

3 zones,  according to their associ ated chronat|C|t¥
the jzgRes dare s QE@P% §&cogd FFoum ¥tuchy haspy comermity @b @t jlepst % %,

ba%@&gn 59&@@@%@010&9 mge‘f‘ﬁa@ﬁ h Q@ctﬁr@%‘? e§ &t Bfy E'V\)ﬁ?ch mape gr&tﬁ the

assocl ated chromaticlity an tness properties;
CHdveB colvuabspese lab giapppxt sdcvdre béuﬁeqﬂal\/hhgl@) winkhcih arfiest angular

arra ed in equence;.. . w thin each
rapp Of F%Fnsiﬁ@ Bt 2P0 dERes Rra ot a%@éfd“? {FOIpUE SPAcs gye an
avebe subCh&EMole paGsetdr 3f %@ gL{ﬁf‘)@@O/‘ﬁQfe@Fe%E’Wﬂie"@IEL@\B RElour

sequence of their hues angles i'n a reference col our
Spepfaca@dmhlch lomowesd gageaatdnge o dwpreml &8 enhtIBadagraey in the

CﬁilteﬁB corfour space have an average subtended angle per sector of (0.4 *

0.04)360/n degrees, wherein the term “conformity” means a parameter quantifying the
degree to which elements of a one said group of colour sample elements in the array
combine with elements of another group of elements in the array, the parameter being
calculated (a) by counting, for each element i of the one group, the elements of the

other group which have a hue within a predetermined angular deviation from the hue
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series of lightness increnents such the elenents in

each group forma matrix in which 10 hue varies in
wonp@sde43ecti on and | i ghtness8%aries in an ort hpgoaakoos/002171

direction; and the angul ar range of hues in each

bl ock, as defined by the reference colour space
disestigorposise ttat @fothgr dloinget b opr @ defeEangs rrolpuE o\ﬁlﬂfml nndy (b) by
sdgﬁg{rﬁ @e cBSm% %"f’i\ N er%géehft?f %’rm%r}’e %I{EE@BQ%%?&’%&@%%%M sum as a
p&aérilagy cifube m‘talcmhmer ofporpibe: edigngsndfehé sleteatsdarandyhe elements

conbine with elenents of another 15 group of el enents

of the off&r &f By, t he parameter being cal cul ated (a) by

counting, for each elenent i of the one group, the

el ements of the other group which have a hue wthin a
2% r edat evliached oﬁm@nldtmritanm/ faxt dlemnraftingna bhﬁdihgl espelie;, edtergin the

osi.te that of the el on a refer nce C
o JRBR ey B ASPORGTE RO BTES GRnE0T B o
of the one group and expressing the sumas a

percentage of the total nunber of 20 possible
29ai r Ar@éle@foma@eorélr@m relaim; 28a mirereiretheliemsrompoise algellection of

palﬂglsel &rﬁ ra peaéttlculf\ar%% l?l%% ?&COfd' ng to claim37,

ing a Colour froma first said
gr oup, |dent|fy|ng a second said group in the sane
zone according to a guide pairing groups in a
3Br edbt Staik sRaee :ﬁ%rnrﬁémma&aolpa@ﬁtlim eRnprsingasellegtion of such

itgfiS AP a&% W'a dlu%é sregrg&aqge@gﬁo%e b LQohid ddPtﬂe items are

contr accor

cledsan m&?dm)g to38¢ prdeessaifrany b€ clpined2lt ©ra8. ned conformty
paraneter is greater than 75% 30 40. A nethod
according to any of clainms 37 to 39, wherein the
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32. A colour display system for aiding the selection and combination of colours in
colour scheming, wherein:

the system comprises an array of colour sample elements each of a respective
colour, the elements being grouped in discrete blocks according to hue, chromaticity
and lightness;

the colour sample elements of each block all have colours which are within a
hue range respective to that block and which have predetermined chromaticity and
lightness properties associated with that block;

the blocks are arranged in at least 3 parallel lines according to their associated
chromaticity and lightness properties such that all of the blocks in each line have
similar or the same respective associated chromaticity and lightness properties;

each line contains M blocks (where 6 < M < 12) which are arranged in a hue
range sequence along the line;

within each block the colour sample elements are arranged in a series of hue
increments in the direction of the said lines and corresponding to the sequence of their

hues angles in a reference colour space which opposes generally acceptable
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contrasting hues, and in a series of lightness increments such that lightness increases
in the orthogonal direction; and

the angular range of hues in each block, as defined by the reference colour
space, being selected to provide a predetermined conformity, wherein the term
“conformity” means a parameter quantifying the degree to which elements of a one
said group of colour sample elements in the array combine with elements of another
group of elements in the array, the parameter being calculated (a) by counting, for
each element i of the one group, the elements of the other group which have a hue
within a predetermined angular deviation from the hue directly opposite that of the
element i on a reference colour wheel, and (b) by summing the counts of all elements i
of the one group and expressing the sum as a percentage of the total number of

possible pairings of the elements i1 and the elements of the other group.

33. A colour display system according to claim 32, wherein the predetermined

conformity parameter is greater than 75%.

34. A colour display system according to claim 33, wherein the predetermined

conformity parameter is greater than §0%.

35. A colour display system according to claims 32 to 34, wherein the

predetermined angular deviation is +/_ 30 degrees.

36. A colour display system according to any of claims 32 to 35, and further
comprising a guide device to indicate the pairing of predetermined blocks in each line,

whereby to facilitate contrasting colour selection.

37. A method of colour scheming comprising selecting and combining colours
from an array of colour sample elements each of a respective colour, wherein:

the colours are grouped in the array into discrete groups according to hue,
chromaticity and lightness;

the colour sample elements of each group all have colours which are within a
hue range respective to that group and which have predetermined chromaticity and

lightness properties associated with that group;
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the groups are arranged in at least 3 zones according to their associated
chromaticity and lightness properties such that all of the groups in each zone have
similar or the same respective associated chromaticity and lightness properties;

each zone contains M groups (where 6 < M < 12) which are arranged in a hue
range sequence;

within each group the colour sample elements are arranged in a series of hue
increments and in a sequence corresponding to the sequence of their hues angles in a
reference colour space which opposes generally acceptable contrasting hues, and in a
series of lightness increments such the elements in each group form a matrix in which
hue varies in one direction and lightness varies in an orthogonal direction; and

the angular range of hues in each block, as defined by the reference colour
space, being selected to provide a predetermined conformity, wherein the term
“conformity” means a parameter quantifying the degree to which elements of a one
said group of colour sample elements in the array combine with elements of another
group of elements in the array, the parameter being calculated (a) by counting, for
each element i of the one group, the elements of the other group which have a hue
within a predetermined angular deviation from the hue directly opposite that of the
element i on a reference colour wheel, and (b) by summing the counts of all elements 1
of the one group and expressing the sum as a percentage of the total number of

possible pairings of the elements i and the elements of the other group.

38. A method according to claim 37, including selecting a first colour from a first
said group, identifying a second said group in the same zone according to a guide
pairing groups in a predetermined manner, and identifying at least one second colour

from the second group to form a contrasting colour scheme.

39. A method according to claim 37 or 38, wherein the predetermined conformity

parameter is greater than 75%.

40. A method according to any of claims 37 to 39, wherein the predetermined

conformity parameter is greater than 80%.

41. A method according to any of claims 37 to 40, wherein the predetermined

angular deviation is +/_ 30 degrees.



