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WO 2005/ 124301 PCT/ GB2005/ 002171 A COLOUR DI SPLAY
SYSTEM Technical Field This invention relates to a

wo%hlsAYizei spl ay systemfor aiding the selectigp Tﬂ%&oos%ozul
conbi nation of colours in col our schem ng. Backgr ound

br of cesi onal - splet PRSP AESINTR 2V

difficulty in qU|ckIy and reliably identifying colour

conbi nations that are likely to appeal to the human
Iﬂiﬁkﬂlﬂﬂﬁvwile those with particular aptitude will

have the c |ty to u t her aspects..of an .
ThsodEen G GRBRgnios doreiay” FEpEY oid FRE ol (g setection and
coinBitatibie o Pelohrs @NEd1REr stRerbim@, Vi rtual Iy any conbination

of colour to achieve attractive displays, nost find

sone degree of guidance in narrowi ng down the choice

sl BhAPLIAL |NBRGPhR B9y | ONO 25 e guidance s
X t he absence of such

Cogkurﬂae afnd prufessivaial specifiesualike abmebmee hslte difficultydh quickly and

ners._are nore |IKe| re revi ou enes,
rel}aa{memtﬁ?mg cQiom m%bla%%@ﬁ t %it%ﬁ?‘&‘ﬁﬁ’ temr%ﬁafp.t f dumap gve.
w sk ngh @Qﬁwhaﬁ Kpﬁtndéwﬁﬁamhe abﬂfﬂ? t&a&edﬁﬁer*z@g{&ts of an
een use o pr opose col our sche | ow ng
intetiari designfsuak as reiatweaslurfkwareaﬂ taxture “ﬁhé hgﬁ]ngm m&tesnrtually any

comBiratipa aediinols et Arfle Spisn S g, sqife deecce of
cufdBRR RGArYWAiLE SRR c'ﬂbi&g o$ hfidrhadves RRRHuIRENbg/as RE ghidBnee

proposed choices. The Eye for Col our system al so
is metasvarbs preseripttygr Imithe tllrserqcer ef sugheguidancesandgimder pressure of

oo A0 bR SRR B By R o Yo
exploft StBaSIotdAlal £ ERiBSERING Aldré Buitdd t6 MeorsiSintduastidhave a

fixed relationship to colours with which they
co-ordinate. Colours are represented in a progression

Va?no{.lp g&\ ﬁe?ﬁﬁé%@eﬁugédrtg h}ﬁ:{ﬂog@d@cjl&}f s?ﬂé&(estfgﬁowoﬁ%tthe chmce of an

ted colour aval hown, ~bu

initiall Ryt celolo Ul HTIeP4ims YColswdand Ooatus rguide fembmmmds |corours
decorating. Sone, vvh el s shogeot her | ess

schegres based o the rrinciplesuef fs Sployr gieak som 1n95' s%lﬂ} mntammg
sxﬁ@ﬁ%ﬂﬁlm&ﬁg’%p&é %ﬂtdhgzcemvﬁﬁ E% ?@reCQfoﬁr system also

gener al how only a few col ours, i cal l
maasigey et yeadomml land othenir racelpn'esémteatamgls cdnttrastmg/vdme and two
a&Pss i.bl E to c eate a,col gur wheel that uses colours

QHFiRS “‘?soﬁ%ﬂ 3 g umpes fdiehtness ¥alkese npst sat ur at ed

colour available, it would be much nore useful as a
practical WO 2005/124301 2 PCT/ GB2005/ 002171 col our
Coémhewhn@s tasola 2Hbwevsipnal | represerditidn ofil colauss phatdbavs a fixed

reliirfi fo. BB, B ich 0 SeBEnRE FoRbrs 5, BRRAHE n o

pragré@roadomek AR QOdiRW, 1Al 6M§rttﬁéTﬁwstS$h@ti‘rm%d LWiue Avaifable
onpri ses a two-dinensional array_ of colour sanple

is éh@ﬁ’ésn byt ithese heery dirighbfeolques areonlyc gsest rmféftSh‘Fmﬂﬁg fos, interior
degc;rréfupgs. né)%rﬂ‘? ﬁﬁge'els-rgl?w? %We? RES slifatPo gglohﬂ; 9{' Qﬁé‘%a?ﬂ@ lﬁﬁ in

progressively smaller segments towards the centre. However, these 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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arranged in a grid of horizontal rows and vertica
| . The colours of the,colour elenents, their
Wogﬁ‘i;%z’ﬁents on the stri ps,ezthe ar r angenent BFTFW@“”S"““ZUI
strips and bl ocks are such that, typically, there is
coRBuP s&HnARS 1166), Howtver, iif 1§H§fﬁgulf QGt[JrQJhcbrh E@l%u@ﬂfs?}’ayaﬂﬁlch
a 10 progression of tonal urlty in an orthogona
relefes edlowrs of tigsemedus putt differshf tonal puaiy zeneages over
col our wheel s since col our wheels nake ineffective use
of their coated surface area. The systemal so offers
Soa@V iprag&feVigr offere® MBIV kA6 WA €€bIGUS kRN dyBtemshaSudh a system
multiplicity of users can use the system
coprgas taditecdigiepsianal agey of coloapsasenle elementsda thap@rm of areas of
col%ﬁﬂ{:)c(a?lnggq stttil%um@rflcéx*adnﬂpsrl‘@(iagdss %ré %géd[ BV'%%&W@{V'V%@ are, in turn,

arrsi gedl ih angidusi horiamdial towarand veeicabcaiimag) gEinecdlourkiofehessolour
been found that unskilled users_find the

elegs;g{se%élrtagag%e%qntq PThihe SHINgSthe ArTangement ptht&e strips and blocks are
sucHO, mgﬁ;mr}s ke 04 sw'geesslpﬁltof%ee §Rlbont elrteaenemhefmw Gnd a
average person. Sunmary o 'nvention I's an
pragn?sei@n of tormd purdyent an mrﬁmgonai dmecpomw Seclara system offers
t rument i ch alll ows  unski | hf% % h
FhatFofigodt W&‘S?&ﬂ%"eo QUIWRETR g‘@e ‘F" ‘I\’Ee‘?ea(?fdt eir
coét&i‘é\lrfac@ dfdal The Byslerf QEBITRES 46 hNtaf & dvaPh BoMBlteriged system in
According to a first aspect of thrs invention, thefe
that ¢ myopliawfases capsedhe pysa;m simulaneoshy ang adilovg repreduction

car B SEpATeCRETTShARh SR aliRisOH et dufeP 8 pafgur parme

elemheub avipived eintiteintsusBasil if af ofReddemtdngemen| OHbwever, it
el ements being grouped in discrete blocks

ha%beearfep% thap upgkilledcusersnind thesysigig to e gﬁllﬁeeé usg feselecting
I
co@ﬁin%ﬁéné@mio%ﬁﬁhﬁg%ﬂéﬁ ug ehefegrs Bf ﬁ‘lregiggrgg% l: g fﬁa?u rs
bl ock and whi ch have predeternined chromaticity and

i ght negs pr oEertl es associated with that block; the
Su 18Rged in at least 3 parallel lines
according to their associated chromaticity and

| i ghtness properties such that all of the blocks in
It &aem dhjent dfathe priesdnk dnventionhte prowisder asp'esttu’mmt which allows

oA RIC oL RS of SopiHar 621 Gogopr o and onal
pugwﬁ/akamgatleeleg4mgﬁ/ 002171 which are ar ranged in

hue range sequence along the line; wthin each bl ock
the col our sanple elenents are arranged in a series

A&&gﬂ%‘i‘m anﬁ:rgfeﬂggét of thlsi v%nt%nr ?l?etre ¥} pr?xrlfiﬁé hﬁa@ glrsllalltaﬂ §§stem

orres He"sEqlence

forediging m]ﬁéssdldittl"bh end \combiatios pe e@lbum in 26tut BchRnfied, i vAtferéih: the
| i ght ness incr errent s _such that %ht ness increases 5
SyStem CARPHPISHEgEIR 0! ol sprhle e&mert heachpd airaspeptivrgroloe, the

elefHeRR b@in @13 aécpchlf di etgelgl'o ap ordxhgeﬁgch% t&gaﬁbﬁy and

space, Sl zZe et vveen
lighinessk et |sampkg eldnnentO6F chely bk A0 HakéBolouss widvle ase within

QTG EED B S B LR S
llgﬁt'ﬂﬁsszﬁrgp&ﬁgs” §s%§c15i'eglvﬁﬁ’n tH4€ block? ﬁ\feeJlé’éﬂsﬁre Ef}@nééHQnra@'T&%t 3

uence al ong each line correspon s to the sequence
pal@fle lings 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)
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10 hue ranges in the visible spectrumsuch that the
array contains M parallel non- overl appi ng hue range

woSBeBiMes 1N a direction orthogonal to the l'@'%ﬁ‘/Gﬁzrdosmozln
particular, it is preferred that the lines are

hori zont aIIy oriented rows and the hue range segnents
whedmnprei m'ean\ged tim aahdwrange eajuedce alongnie ilinef withar ¢l blddk the

COJBn gé}{l%?q g%ijpl rlﬁ%%gggﬂbgépx{cge% ) efdirg:gtlon of
thessaa@&mes mcpsdfrrewbﬁd}n@@ostré &qa&e& rBfttMe RfiesPdf Jh%ae?ém&#s@r} the

based on a reference col our wheel having n sectors o
viséje gpectimgl, endvin 8 hemmfdrghmesmmc@nﬁmssucb dhasuightescimceeases

d.sest | | ch
in (R RGO GRHE Rt LB AR s B e o dy pB olL o5 getied by
thfmﬁlm& 66lbQtpasHAAL; lnrsa.e\ea:e@vveeﬁ\m@@ QueDthaiihb snﬂﬁﬂcomammg

%i_e per sector of (2 0.2)360/n degrees in
thecd(Hlopprees STIBLAR; hug bave aThue angle ranse af ghehaltibr lmjéuntwne half

% S e G2 GFR ks LG P25l D

Prdﬂemblyl rhethe sargaeseqtiencaaiong eﬁdielmeecrdimesmrdfs @ thelsgqueie@BFthe
ar amet ‘gstlf (gegree 25 to which
h“%F Rtle 19f r§%e°l51‘ CWCBft al" direATRY icANEINs Ay pgralel non-

e
ov{ifieBlfe oY g eMRE dinkidch dHtSEERATo e 1ol *fOMMticular, i
is ]m"afem:ﬂ dhasdhé hin¢sajre hodzéitpllpetieved (@ys hal thednle rehgeneepinents
of the E rst bl,oc count the elenments of the second
CorBP’B%ekve% ngﬂmﬂﬁf} mpsin e gTagi n a4 predet er ni ned

angul ar deviation fromthe hue directly opposite that
of the elenent i on a reference col our wheel. WO

In 2egicuialyonreferrd HnaRgineito 62 14ny firsbpioskrin ahy onowdttse rows,

of ¢ f t bl t
el ot SI5RL e Tad o SRR HER R 55 Pptdon o
refa-andsa ¢’i:g6ur0.f/hdeh Rawth€ WeBEtSrs| ofadqdall 4121 WRIRR "iﬁa% orfth tﬁchélELAB
second block. 5 In the_ above preferred enbodi nent

colpWe PRACE s gnappednweciony of anequahgagles %@m/é@ﬁvw arﬁxst mmar
ran%ag{gglg% JﬂldeZ‘a‘d‘ d%@esq{%%tﬁeobﬁﬁ foﬁ«ﬁu&e% ghage Fgigraverage

Sectors fave an aver age subte
sutztamhed rangle fed.séctod o) 36M2)I60@0dezeees iMVthd UliELhBScolour space.

I on, referred t ttherelsa3|
The mewglﬁswﬁ@&ﬁ by aeép Ieped; ggciog of éhfaﬁl%%g colour

SHFS é/\&q@, YIRES, tep contains
Spagﬁﬁsghyel os\%v&bggﬁn degrg%ns Huelguztzgﬁﬁ egéﬁhi third

angul ar range includes steps 29 to 44 (correspondi ng
i W5 i Be 6 et 58t S i ines e
to WRICHRRMARWH, 3t BROK BESleABAs 2 af aftif BBcdibiG éfé.ﬁ&ﬁ?lombme

15 The renai ning steps subtend angl €s having a
with\eleragres whiacsecpad dlask athelemente in dhalarray, thalplarmmzehcjegi as

oSBT B o e oFc 0 i o 30, demr e 1 (i

essential, that the hue angl es subtended by the mapped

sectors 20 vary progressively rather than in a series
(@of Berseashiclamgntii of the Grsh lockeCaonethepelempass of the second block

which have a hue within a predetermined angular deviation from the hue directly

opposite that of the element i on a reference colour wheel.




10

15

20

25

30

space. The nunber of sectors on the reference col our

9@& I i s advant ageously, an integer divi ? E
WOS|xﬁan3?or eight, and is at |east six. One p?g gﬁ? /002171

value is 48. 25 The nunber of blocks in each line is

(b)pr eBemadhk oty g6y S1f eRin@hls.i of thé fifed bIEVkeand Bprds¥¥ehe sum as a
bl ocks enconpassing a hue angle range of at |east 140

pergenfpgscafl the fotalnunher of possiyle pairings oksiha slementsi isind dhgyelements
jhe 255 degree and 313 degree Cl ELAB hues.
Ofg%%%#ﬂgne varlant t he hue ranges of the individua
bl ocks in each I|ne are of equal angular extent on
the referenc ur wheel . In another variang,
thgap ?Wfafefarﬁ‘?g &5&08%@ dherg is ygecond angulgidargentibstwgsn J§gnd
98 raeg#eesr Huklif i RIERRBCOIAL Sl I dhihMe mdYped K8t have an
each li1ne are of unequal ngu ar extent t he
avarggeesubtended angle pemsestor ofi(G.4 = @0@360/tnhkgeaegu Méithik\ehis region,
.200 /1§ %l 5 PCT/ g0051002171 éf t of the hue
It iy BEeGareg NB AReTg i 3 HEBRp AT At QMieat pQhdegiessiicar | east
1.5 tinmes the angular extent of the hue range of at
| east one of the other blocks of the line. The
Forap ¢8i stemrefernaseecalonrnuhachavharp sheadisst stpp qootaimpuse yellow (90

oo 09 05, S 4 By e s bR L ommopin

to hﬂﬁlt Iﬁvetd%@,reyeeltd) QW degfHe® HueoC IBIEB vivith hh€ nRRBAEM Wkurring in
eC|aII¥ when conpared _to, for jnstance, the green
steaSn 1132 @6 33 (egyibsticenabortHislsareep andb L dpssers dis W&&
of the established colour definition standards such
as the CIELAB col our space. The observation that the
Thavenasgegseps cubtehd anided imvirigedreavetaget wiish isngichahaiuhe total of

conbi ngtions fromo sectors of a co
all \iﬁé‘ 433@%\% °E fhseé]’?lj%egﬁe & &rpdp I?%Q Ager ef’ﬁh’é‘rt &IEEAB colour
spdckm ted use in devising an inproved aid to colour

schen1ng because there are a nunber of different
col our wheels. The system set out above t akes account

I R B EG PUL PURSRerE 8 i I PGl GUP SRR FBfReey fectors

vafy Ry dredsigPrafta thaatih alserigy df@’@@ﬁ@riﬁmésf ar& @ doHE CIBORB olour
elenments in an array is defined in terns of an 15

Spagst abl i shed col our neasurenent standard. The result is
a reduction in the need for skill in achieving
successful conbinations over a wi de range of col ours.

Thd humbérsoftet®rs shitle@efetdnct coloal vtiedlgn,tib edmmgemﬁdm an integer
[atitude in the selection process. According, t

divigile R sixandiareight, andds ?‘HWE%‘P‘O Pneprefered walpg e\ASded a
col our display 20 systemfor aiding the selection and
conbi nation of colours in colour schem ng, wherein:

The hembgrsifdrioeaks nip eachd meas peeferaly Gév&ncdrmight,saimp he more than two

ements each qf espec ol t he el e
blogks Fapog At e dnelerBRes B B aRS! ARL dreieryHis Thie, CIELAB
colsméya@é ik mge%ddlagt}@%s degﬂee aﬁ@h@ﬂeg?@é‘@ilﬁ@ BEEL S
each bl ocK al have coloturs which are within a hue
range respectlve to that block and whi ch have 25

i AERE, B TP b AL RS 05  p

extelt it the ﬁkn& E6@ Wiedel. | InSthRE G avidit r}ﬁrﬁdﬁlérf}%ﬂphcable in the
associ at e
case where M 1s an odd number, the hue ranges of the individual blocks in each line

are of unequal angular extent on the reference colour wheel with, e.g., the angular
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chromaticity and |ightness properties such that all of
the blocks in each line have simlar or the sane

wonreepegGiotve associ ated chroraticity and |ight ri@iﬁ;moo:smozln
properties; each |ine contains M blocks (where 6 < M

< 12) which are arranged in a hue (ange 30 sequence
extgntopfgthe fhue rangs: of gnereinthe blackp lof e tinebeing @tileagtihy| times the

oot BRI Eo A NS AR SF g st B FE hE S ok o085 B g

to the sequence of the hues of the elenments in the

vi siple and in a series of |jghtness
The ARRlGARS e &Pﬁg}thﬁétt he AYsRgRRsESAN FPeEEERsion of cplear is such that
th

Pe 4?%%‘2*%8‘37'855‘%%“*%%?%%%%@@?{%%%39ﬂ*sge e elgyresion
of thaaisihle dpecttem, esperiatly satenrgmiphed pai tb'r mgtaﬂée, the green and blue
edettlerhn ned bl ocksdldn each llgtﬁ Sf referred _ ..

R Y T M He Ey TR 8PS Y HVeeSf%h 1587 colgur dafinition
stattlafdsucR b IRICIENIIE colBur $add. TRASHseR 208h Hak Ble 4V ﬂ:?ﬁ erson

and the lightness and chromaticity properties of g
tendgp ko prefer @rntnaﬁmgcmlgun cembiphtéons| o rapposing tseetorst of easiour

whg’e] é§ (u? ﬁfe;ip Bc@g{aﬁ\é}h@ Ihe(eflyrevmgﬂggﬁg%% eé?s?r?g én Pmprg d) aid
to Goibﬁﬁ fdleming Vedaukd Yhez@tabd at @iy dedz?fefEni(tcho%r Q)frheteﬂe The
fully saturated col our and bl ack; 10 éw t he col our

SystsBLEct Ryt abavettakes darqunbaf theye fagtors andso rx@bﬁﬁefabﬁnsafelatmg to
how a\gébrg?é G0at Ol O Wi erAg: %ogclmc" pArXblfi#tﬂm fy Clperv | Fn‘é? ng‘E'l?“]ar

but has ~no visibly Signi Icant
arrdngemanty oglcmhmr hiamplé hebemdritg i rds arrbeii8 deBined i igh&fmb "éMan

col in (i); and él i.i)_the col our does not neet
es“@’ﬂ')é'ath ¢ ?Pf(m7aSHEﬁm% gndardn The wesybids a sedugtion gn theeneed for
skild 'irpé’o@ué;!/flné:ﬁfceé’sgﬁll E&‘l@Pm@ﬂ@ﬂSrﬂ { Hr\)\ﬁge Pi?ngé ??E(ﬁgugy TH elé gone

contain a visibly significan Satura

whrle)stdulorovmlmg thenseravith Iatimda idthe isglbttivesgob|ye a | ower
chromaticity than those colours of the same hue and

i ght ness neeting conditions (i) and (ii). 20 The

AcctRdifig b fRtHRHIa3psR el g 19961'@?0?1' Aerd iid 'gﬁoﬁa’éﬁ heoiiut d&fay

into, e.g., two groups of fferent Chromaticities
systen or piging the salectignoans] cmmbmemro@f solawe in dmlcghesrchemmg,

ro t han the col our me, hue an
whitiid ThE |Gt cbBBflsdsnfin GPisdpor chionh Gmpls, ¢lemnts sach of a
respalcick Soloneg thé ERAGAL béin@?rdl@@&tm Higeadte Il dks |ab8i8ins o hue,
the array. 25 In the preferred array, the colours

Chr?'BP‘I'Q*Wg?ﬂd rhl«sbme&s@ndhemioqn janeple dlemenss rn;”deachvbbplamll have

col(ﬁﬁ? e»g}ﬂ&f%végflleﬂngga 'ﬁ[f@'er Péﬁt&n (é Bﬁag)?&/ e(I fnil watp have
prediterdna chrbmativioy gﬁdlﬂigﬁmeﬁshmﬁpemfe§ Bssbtigharwith that block; the

romaticity . nmay Fe termed "Warnt and _those with
bloé:kgv\él;e anangsd; F'blatty eagty P 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 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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30 The colours within each bl ock may be arranged such
t | j ght ness i ncreases nsistently in on
wo&?‘l?stéléi‘%ogn, and that hue ingér)eases consi st ent ?&T{qugwoozln
orthogonal direction. It is not essential that every
syasal Aalef dourisBer@NRAst Ofe Phidee debick CRARIENE alle pdiring of
each bl ock, nor that all the hue increnments
prodsjsrmeed plagks i eechiligek are equal |y WO 2005/ 124301 7
PCT/ GB2005/ 002171 represented. However, it is
desirabl e that the hue differences between hue slices
It i8ipkdtemedhthiat, i kheasysteine slssdribad akdved giyer elsat thd blocksadrs arranged

preferred that w ch hue, .increnment at .| east two
in pi lgast ﬁ@é@llﬁﬂwssmﬁ the Jighinesppnd ARemAARIgpiTyes of the gplours
of'm‘f]%oﬁﬁr s_EllﬂRI% @!@ﬁ‘x@ht@%n”ﬁi&%t%&yt CE Qhed PG A0BRKE Cfollowmg

enes wthin a not ed above, there are
conmnmsr(i)o(ii)dtnﬂf(mr)mpeatwbbfr ence col our V\,heel s which may

be used,. and whi h eac cept apl.e contr.astin
ol ours. 751 Miigirds pruPRARG 6 Hirklfor S8 iRike SFne
speci fi cation fyy, gegetet Rsloar ARYBIAY! arly preferred
transform which may be applied to "t he standard Cl ELAB
col our witidel the pelowudessangsangst cghdition dfletishisea sukioee of a
10 wheel which_is. U y. the.d crlb

but in other erﬂ')'a dﬁ%ﬁ?uls%agaaw%ﬁmgm anfggce co E)e’ Pm has

wheel whi ch ompo\aam}aagmmmhl leveloot bhask, Y 9! GWES hud the
ot her ways may be used. However, whatever reference

col our wheel ilightpsssheins qfitishss thag any coloyr i) and

di spl ay ay |

ertbodi me 11 %l?eccﬁ)%lﬂ rﬁi\ggsnlﬁ% g‘é}é&l?%&{h\r@&{ ﬂ(j;ﬁbr coﬂdmon glf? ‘qut is in
the pri nC| pl e tlf groapfofreoiouys that aieamxnheddahmat—tedtlnz grey, but
sel ect colours for 15.the col [

ﬁgng tg | e nt? in
each group whiceMai 3 Visthly sieg cgnb gl satyrateg colour, and for
conformty. Thegy qﬁefmmlgmnég@n@(r@taerowé anngﬁﬁ&%gemeﬁ those
how wel | a col our display array wl
facilitate easgloyss eﬁ:themam@fhtmcmubtlamhﬁscmmtmgsmndglons (i)
colours for a rticular reference colour wheel, with
a hi gher conf 8p l)y val ue indicating that the array
will be able to nore easily facilitate contrasting
col our selection. In accordance 20 with a further
Thagpe@:pf wloultsemeﬁmémpn@non {ihig megyopeedividedrinto; §.8altwe groups of
dit%r ﬂﬁ)qna%cﬁ %’J tﬂhls 63% %ﬁl}( ttl‘fé@ol&[rs ﬂh\% lgiéﬁg' thromaticity
Ion an |na cofours in co

thamhe Rblogrs oﬁ/\the rseme huk hmdsugatneee rothprother sgrauip. alif @iis Odse, the
col our sanple elenents each of a respective colour,

blackgarg aérﬁ@sﬁdsm@éhag Ayt fnesindhed¥ st e bl ocks
according to hue, chromaticity 25 and |ightness; the
col our sanple elenents of each block all have col ours

In vthe cﬂre&madv\ﬁrrdyi ntha cdimes rﬁmig;g nm@necxtridité)rt aji)tnhlay e oerkned

Vgt e e bcnliion Gl o be faraba BFfssk wher the
coﬁh%cﬁéﬂmérlﬁdé\r ﬁﬁﬁ'@ ‘al\h@e@ﬁ‘ntd @@)Sérogp@ FAk vath llllFHlﬁ‘%hromathlty

accordi ng to hei r associ at ed chronmati ci Yy and
mayu@H@m@é‘%amﬁ’muth@ﬁes'udﬂowmchramattmy f®dmBl ocks in
each |ine have

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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simlar or the sane respective associated chromaticity

and | ightness properties; each |ine contains M bl ocks
woludsegso® 5 M5 12) which are arranged in a hgerd@o82171

sequence along the |ine; WO 2005/124301 8

PCT/ GB2005/ 002171 wi thin each bl ock the col our sanple
repedsentedit sHaweveay ita'n g@eﬁrahie shat ehe dwe afiffergncds rhﬂtwn&mhse ishices

o SR e, el 5% R ERREF R EHRY B0

incEdphent fat mpwwﬁgmhe@nmesmgmqmblam HERRALAPFAIr or more as
.contrasting hues, and in a series of lightness

this gpableswaarg chelehot marochroypatisesshemercwisbisadlodk. i n t he
ort hogonal direction; and the angul ar range of hues in
each bl ock, as defined by the reference col our space,
Asnetedgbsed, eloetreaketamthw bfldifferamt eddeleatadolas wIRBISOVHILH thay be
erel Lhe term "conformt means a paraneter
use F'y 8ch oRPOsRArcaRtabls cRpfrasting icalorrsia shightly @ﬁ%rent ways.
o
fn ?‘2*”% SRR uf Qe SEPRUEBHT Trdlsfct b S0 P may be
applied ttdn theastanglgrd € AR caloet whedd@d popdoed & partiteldr fefredng colour

t.i f ch,el
whf iRt & uied, w8 T S pbodimenSn atton S therebrabodinents my
oth8r RIfeERECESTHICHhaE SlieH ogﬁiéb@hé&ﬁtaﬁfeoéﬁngraﬂl@&lours in other

directly osite that o he elenment I on d reference
wayomay be\»mg lowgner, (Mbiptelsgr refarencagolone wheelris esadf asathé basxs for

s PR bR B3 S AAL GFESRR R e

posSidld tdmlpfhetmcﬁileaemﬁoman@b &é%@n@édedmﬂé $o SdledtRBlours for
ot her group. Another aspect of the invention provides

theaccmm SAMPlE elements isceashi ayup cwhishi withgrevde st 'pmgeenumed
con‘i’ n%{l'gg c&?ﬂoﬂﬂ%f p%ér?xglseggsc \%@s\(xgeg%fo lﬁo?xlr ol a%%fgﬁr 8{8813){ array

w1ll:dieonbls tar éaciitate pedy i selectien afr agceptable &brﬁl@ﬁtﬁigﬁ‘ c@loUtPfor a
ord| ngw:?o hue, = 20 chromaticity and Iightness; the

parp eyl e rengs| Golor svhsich ovil 2 digher GPRfapmisy valiig jedieing hat the
arr%ﬂhb@ﬁlﬂe\ﬁ%%@peé ?’g{?hn{agcn(gﬁxyﬁrﬁo {Qﬁ%@f%afe&%‘h% alloPddhce
withiaghttimr sspeot opibe investiars sharefotes dhene tsralsd]abwgeabu polohhé;splay

B 5 S0 B e o SR i,

wh@epperties such that all of the groups in each zone
have simlar or the sane respective associ ated
c hr bawysteintopmpniges arginayesfscoloursemplecdements kachosfoa respective

6 <
col g i D8t BB 0PI Bt hibers hollice oShfe. sprompticity
andt lightgegb;our sanpl e el enents are arranged in a series of
hue 30 increnents and in sequence corresponding to

t hetheéql%‘ﬁ gemple clayegnis ﬂﬁeﬂehah@ke@l hayegolaues whichose within a
CAnGY LPRARE, MhEyIBAPARE AT B rtaBERTREG BhuBmaticity and

hghtmsspr@ett&ssmb]atddemai thaeblosk;i n each group forma

matrix. in whi
the blocks are arranged in at least 3 parallel lines according to their associated

(ﬂ

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;
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hue varies in one direction and |lightness varies in an

direction; and ¥ 2005/124301 9
wog@%ﬂﬁgg%l 002171 the angul ar range of hues®tHCB2Y /002171
bl ock, as defined by the reference col our space, being
sel \emﬁmckablo block\thel eolaunpsaaw elemenchre arrhngediin y, series of hue

wherei.n t term . "confqQrmt nmean net er .
incigEEReIT s e DO SBTBeAASPTERRRA L BGR Fefse of thel
hue§ aé 18" i Pa orfeféi'&lc@UEo]§Mb&ee|w%@lﬂto§)pb§ést BénepdilyYacceptable

ine wwth elenments of another 5 group of el enents

commsttdgehlas,rm;d intarssrips p Bilighteess hedrpgeris seeh Getelightagss pgereases
ount i ngmocil eacﬁ el enent i of the one group, the
in thy A& er group which have a hue within a

pr efletaaglan eshganduas irdlexdhablook) dsrdefined @yhthe refereaice keylour
opposite that of the elenment i on a reference col our

spaos elesing csatecled) topproyifiend gredaiereiBethcentormuy, WapesH ke (prm

e’! O r
corpléorng A gbeémg F%%Ean?({g%t cﬁ{%ﬂ{lmﬁg 4&'@%{:8[9?40@?'1 dlements of a one
sai gloup RYTolur shaplel cmentsin thanday kembinereiti sleufcntsmf another
ot her group, Her h
srolh P SR b heci ey HRoREHEEL Oape el Bk §F bycnting for
eacweéié e b ‘bhfqﬁﬁ Bn@?@bhﬁ{erﬁfg@rﬁs op 1l m&eg@nﬁavma{ BkWe a hue

suc ues are opposite each other on
w1thimea ptadelennm&smgudtal dévigtionsBomietye dws d@q@aﬁlx OPﬂ(BltathiﬁrOaf the

aspects of. the | n de desi
clefigbioei wirrama coBvenheuidhy By SbPisdle BgTF BEdM gamens
of He &R BruBTaridt @iﬁeﬁfn@%@tsuhpg@hﬁﬁmﬁmﬁer(ﬁt ﬂhbho&il)amﬁﬁaer of
out 1 n"accordance w th rinciples set out herein.

possiblepaitingsofahe elpméyrtsl‘l ﬁ@d @G@ ementy thtb¢ PHET FPURXL er i or
des [ 0OCES e e ,
e B 5 S a¢ o] Brcidlr) oSl RS sobmin

corﬁlﬁnsﬂné)wlédﬂin@gmd asmaﬁng)wlour- fiohaamaRdy ofcaleirsathplodlements
col our schemng as set out in claim25, a collection
eachfof @asppgriive Gol@rswb@eet out in claim 28, and a

ret glel ccﬁ@ﬁgear@%ﬂﬁﬂed %”t\é %@o\%tﬁ‘ﬁ&ret%&%{/ seflchldfiBto hue,

here™i nc or “exanp erings,
chmﬂtatmgfsdcblngtndssl es, 25 fI oor coverings (including

carpets), fabrj art arly furnishin ics a
C o B gedgur sampla dlemBrs sbfachiegotn b hCifils b &8 v a
hu#ﬁin%’é clive (P8t En%'hs an@ wlﬂéﬁ Rhve Qfé@etteﬁmn@@lcﬁidnim:cnty and

here is uSed broadly to 1nclude coatings, In
hgknaestsmwfamesmsmmdWahm%gmlpand | acquers, and their

appl,i cation 30 Th S_C e

o b HlEC OB e drapesTg s GE it 3 7Orer gECorTRcity FIRAP s fbciated
chi@fnatitity ahg l@hﬁés&ﬁéraﬁeﬂ sebbnhat @l tdfehe picugs P eScl'Df:one have

this invention is included within its scope.

sinfils of tlptslamq respesthne asasidtorehromataymnd Jighessgyoperties;
DCTCSTERRR Q0AIE M oFis KGR Ok 200h WA B alEEH iR huc

erence To raw n
raﬂgﬁlsequenae F| gure 1 is a front view of a display syst em
in accordance with the i nve{m on;
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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Figure 2 is a diagramillustrating the Cl ELAB col our

space. coordi nate system Figures 3A and 3B are graphs
wohsiB8sHrti ng the transfornation between Cl EL%%T)J(%20051002171

col our space and the hue steps of a reference colour

wheel upon which the distribution of hues in the

di sthleaangalas trangeodf leglin eadh bchasedefidedohy thedrefeserre colour

raph plotti hue angl e agai nst ¢ol oyr card nunber
Spaf Doy jSElsetedy ingrey 06, or BipdeteBmiped) FoBlamiy. Jisreiprihe tem
“confthdity" Gndin€ awarﬁetagwéﬁmﬁg lu%waeg%r & WHIRSeh&its 8f a one

_secon exanple array; Is a graph plotting
saith geougraflcolang sample elerents irc thedurayrdostbiteowith eldmentts of another

exanplk e 0.apray: Figure 7 is.a qraph,pl i,ng hue
sroff S st f Mectiay, “apiraeled bPnd e e i esciine or
eacBldl@ient AT (RS ofk @roup, thd Sleetts PP bkt RApMACRAGEa hue

agai nst col our card nunber for a fifth exanple array.

withisisg predeiegningdl angelacdeoationefiom the haechitestly ogpesiteabat of the
t. [ r Lyt ' tion for aigi t he .
oY AR SRR D ol VAR B Lol PP Bkl
of #rehend pEupcadr exgeassigt e sitiiTed ai geredntaper &/ thtOofdl number of
col our sanpl e el enents 12 which are each of a
possiblgRaiingst s glgments hand e slemgptsof the pihst graved i n
Figure 1, there are 1386 col our sanple elenents 12.
These are grouped in 28 discrete blocks according to
Heiey Epppoise’d meeang haying do| hiugh twibsls areTgenecalyothougtitnpl atididally
005/ J]E43g1 1 PCT/ GB200Q5/ 002171 elenments 12 of eac
conffagikelh With qacth gUer Rzt On fetarense SolRu el Supl that Hegwes
are OB PERE lehMPotht Cort thatwHRED SlibsBRtaid §0d4ANR aplugdet er mi ned
chromaticity and |ightness properties associated with
that bl ock 14. The bl ocks 14 are arranged in 4

arallel r 16 ccordi to their assqci ated
OtRRY Bincfis H e, iy epfiih ohlhd® ghm Arodes 80 A Paue apd colowr
schtiéhgbmbihea) scolidctiohs TCRI0UBM kémbBYSught Fidether @hd k&8I spaces
same respective associated chromaticity ~and |ightness

outppgiseerdarcs. with the penaiRlsmseteout digetin, di preiculass Biesignclude an
59 ALK el Bo5l: 4 ARSI % b MFan:? e o

decbtavial idtdrodr extericesdriadesolfia buil@ingPué PBLBINTG14igh 24, 2 method
el ements based on red hues through tgo a seventh bl ock
of opleyr schaming 3 gt out iy clgtm 2h e pellgehien /f splppssy iems s setout in

clai{ﬁﬁ?@,cﬁn@ﬂ ¥ ﬁlgﬁﬁcetég‘?&'ou?h?cl hﬁ%s 14B to 14F between

e two en ocks 14A, 14 ave el ements based
respectively on orange, gold, yellow green and bl ue

Colgﬁ%aafe?r{sh%?% g%wc@' rllgxgrb e: ?c{ynmgv,m fga?lhcc}vggrslé, Egﬁﬁg slabs, tiles,
floor coverings (including carpets), fabrics (particularly furnishing fabrics and

curtains), furniture, soft furnishings and blinds.

Reference is made here to "paint” and to "painting”. The term here is used broadly to
include coatings, in particular paints, vamishes 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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As a result, the array 10 of col our sanple el enents
C [ seven parallel no over | appi ng hue range
woszggﬁtzréﬁ{bi 18A to 18G each |rr1unn| ng in a di r ec EiC4f>B2005/002171
orthogonal to the four rows 16, and appearing as
vertical colums in the array 10. 20 It is to be
understood that the display systemshown in Figure |
Thegomyeniton wahgiost bsodespybedoby thay af cagmply witho®idsensekto the
drawmgﬂwgg as descri bed above. The system al so
I nc an auxiliary array 20 of four bl ocks
contai ni ng col our sanple elenents of neutral col ours,
arranged as a group of bl ocks extending in the
Figuge d jig frogy YI@‘(YtOIf Gr‘iip isplaxsygiem in grsprdanse avitbrihe nventiat e
col our sanple elenents and bl ocks above are 25
references to elenments and bl ocks of the
Figure 2tis adiapranndhisaatirgthd CIELABeploanspade comtlinaicsysisae
the el ements and bl ocks of the auxiliary array 20.
Wthin each bl ock 14A to 14G of the array 10, the
FigRbLYR 2 BBeaR! gﬁF (RS rrama%dnenaoe%@ééne@mim
ue increments in |rect|on of the rows 16,
cojome smce And thedme b@pm gf arqf@rng@obomr avhigeleuppa quideic the dlstnbutlon
Ofﬁorre%gqﬁ a? pue se ence of the hues in the
P B E f)(fgﬁ gf"ﬁa 1aIS éfq es of |ightness
increnents (i.e. I|ghtness) such that [|ightness
.increases in a downward vertical direction wthin each
Fighire diés ajgraphaplpiing hus anglejagainptecodgur oprd number fonp dirg example
Ee col our sanmple elenents 12 produce a progressive
chlange of hue in accordance with the visible spectrum
in the horizontal direction. In yry WD 2005/ 124301 12
PCT/GBZOOS/OO%% t he ve[tlcal direction, the
Figieer 338 i 85280 RIPHIpA 1Ue; iglecagaingt Sl Sal JHepbem for a second
ine of each of the three uppernost rows with
exgﬂg 3H?kbst el enents, respectively, of the blocks
bel ow serves to enphasi se the divisions of the array
|nt e boyndari.es .bet e blocks 14A
Figgifed; %, oot HGHRMBE SRR BBFI DRG0Py U IRk g Sibid svample
aryaced 5 between the bl ocks, each illustrating an
exanple of col our schem ng using colours fromthe
adj acent bl ock. Accordingly, the array conprises a

Fi é.rggg g a %%:Hﬁ y'lo%ri:%%ﬁue rﬂ-&ﬁn]ct asggrlr§5 é/ori%lﬁ' d:a{cp%urﬁ@eﬁ f%r %kou%'ﬁ example

ar@@]amdr s used is spread 10 throughout the colour
space, e.g. the colour space defined by the known
Cl ELAB col our space in which hues are defined as

. | . f
Fi R8s SR e SR A PR g v
armpy be used, typically between 600 and 2000. As

expl ai ned above, the sanple elenments are divided into
bl ocks 14 and, as will be seen fromFigure 1, the

Dggbﬁ%{ﬁ, &%@Eﬁb@&,mged inagrid 15 pattern. Wthin
eac € elenents thenselves are arranged in a
grid pattern As wi Il be explained bel ow, the
Sit of the.Dbl ock and, t he. bound
A BBt Sl st i iRt it L od et fop i adestion and
cofnBfhafibh N BSIBBRALIN Xb1dHR s i B@ BB Brised| R dithehfidhal %Has?wo of
the systemto be used as a col our guide to assist
coloyr synpleclemenig) 12 which are each of a respective colour. In the example
illustrated 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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choices. In particular, the systemallows users to
focus on a selection of colours that 20 co-ordinate
wowebdiwdohh an initial selectldd col our. This chgi J002171
be perforned in a series of steps froman initia
groupi ng_ of between 150 and 500 col ours, down to a
elegrentrpl 2091 each blck 34 allhiave eelourshyhich areailiinudde bynge respective

I Vigi ofe] .0t ubset of, €ql our .
Sl b0ah L5501 R SRAGEHIAS SRRy o fORHE s
assboiatedowithirtbatailock a8si DiedlocRs NATrdrt Gwladged A 8Sparallel rows 16

to the rel ationship between chromaticity as

accordi ng -
accPreige g ﬁgﬁl’f aysopiated ‘ihﬁ‘l’rl}ét,lc"do?%ahﬁﬁﬂ%sé ProRETEGS whttﬁaﬁ atlsthe
: f crgg“ our _of. that hue. .
blo\%ﬁ? é%(lﬁé gAnCHEth 1)/()tpilﬂl?g\ I@ﬁéﬁ?re(%rtg dtic eééfesﬁ%glg g a%%ﬁ’é’ elao omaticity
ang bloness paopertiasr t her subdi vided into small er subsets,
which are the blocks 14A to 14G Col ours are assigned
to a particular block within a zone, 30 dependent on

In i€ kkarfBI8; ealRGoR! QL&A sdvRn %ﬁgk@rlﬁ \Hﬁ@ﬁ afd 51?%%%% fulx q hue

I
a two di nensional array such that the all ocati
rangg shqushot iklong thtetosr b9, reatbntingt fimm adiirst bloekn d4 Ayat bhe eidiof the

range. of the bl aock..Onm ng.to this.arrangenent. of the
rou, A3 8Rirthe, iBfenis Ghsed ol ep P koo SAEAb PIOGK Jelo i the
othRr Shd'Bf theVVdW, cOn@inieleRleRS Hagd &f viodides THRIIRKs 14B to

co-ordinate attractively. This selection can be

14K detwesn| el rosenrdt blosksi 14, W2 basy ¢nB0t UBed respectively on
/ 0 1 [ b h ' h |
o G B0 G0 PR b S e

apphasinthbeditdetppotrand by arranging for the blocks to

meet particular statistical criteria (hereinafter
referred to as "conformty") based on a predetermn ned

r n . I L
ASTECRURORE BRLDAD of "Gk caef oRbiertC DAY 2730 ol mom-
ovextapping e rivageestgmentsr i8dciopl 86, dabtrunnivgdinv€ direction orthogonal

eqnetrical relationship between an ideal conbination

to Bl JOU5 V45,6 F3GiPPPESNE @5 UFICHkCoBBRRIn PRt Hb. number

of bl ocks 14 per zone to row 16 is odd). If the

nunber of bl ocks per zone is odd, as in the case of
It is teebenderstrpdithatnibe disgley systen alwvieinFighrer ledees ancensist solely

[ , ' ticul, d .
of ey 1t o Biolks P wesneBon AesiriBodabosis fhe Blrorm aisancludes
an bﬁﬁilihf}%ﬁzﬁ?ﬂﬁ@ of{fOAMbRERs BbRGHingldolb®r SMYIE UenMntL WP neutral

sinmple and famliar terns to be used in instructing

colpws, stapgedrias asgewipf iof bloeks entanding iibethealvertisabniditection.

renc FLogure 1 allows an optinmum_ nupber of
Ack TR Biheisen ' T Bl ol B e BREhs rpova core
reférnced |to @letnehés Aidebiseios Bithe dirbaBntitinge ranka}/ G@kslore4 akY dd not
space or a line wwthin the array 10, allow ng

inchide dhg flemenys and bigeks pfdhepuxibasy iray @ t o be | ocat ed
bet ween the bl ocks, as described above, in the form
of, for instance, colour schem ng guide cards 22. 20
Within leach black 10A0K] 4G b€ tieohroay 16,20 colodir samPleScloment®112 are
'?s of .card oriented vertigall, al ongsi de each

Stri y :
arrieRt in p Serdsdiugncremeys ik hedirealiomer herayed s e increments
beifi® AR Aged ¥ a RAS54RENce corresponding 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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articles and other col our sanple el enents. Each strip

referably contains col our jasanpl e el enents (tl qQnl
Wogzﬂg’lﬁﬁ@qi ncrenment. 25 The two di nensional ar }@? o171
be presented to the observer horizontally for use on

theavedticl] direftion thedfx tapusitibn 6fthealghidoeleRBhts taforipethy HeUeH line
froma standing position.  The |atter is preferred

of gactnpk thej thregfyppeanast &pws tath the dadiestcelprments, respectively, of the
i ocks. 14 L | .
oldRERASE Hefist P mprife e isiohd ofthe ftaf il BAIE! fhe bgyndarie
betmalen the palael ddefo ISl in eachadharsémplalsizEd bingaile cards 22 placed
boundar | es. nade, up of .curves defined. in terns of
beq\‘fegﬁtthee§@,ck%r?acle lustrating e \FXAPPleLISIROYr SEREIHNg usinghgelours
froff thEligjagdftlbfockand a Hue Segnent bounded by a maxi mum
and m™ni nmum hue. The manner in which the boundaries
are set determ nes the usefulness of the array as a

uide.to,col our co-.ordinat, on. 20Q5/1243Q1. 14 .
A 08 TS P TPrigh o1 AU LT SR P ek B Whisd each
cololi aF €l @hiye dncOne thaGhay 4l fHeefank® JTUSlo @S skl Ss spread

way at hues may be conbined to formthe nost

thraughoat they eolewnsnagat ¢ nthejaglduntspadeodefingd duyr thei knewnTQEELAB

co e Shast B hler Fis® s anrfist O AR P S NRNRRL T bRl svsem.

In SiefitlaBiternaaliffrent humberdboMeolor feinientd ntiyr be SEBE M BMically
Appl ying both of these factors sinultaneously to form
beiieen G08AIE A0 ohs cxplpigad abeye, Mhosauaplalclammpnty,aierdivided into

e (o) . .
bloeRF 48 RO P2 B B B PR LM R 14U ffanged in o grid
pattrnb éWithilh qaoh dhickathecaéments theambiveatireomsangdd ih ta gritl pattern.

a riate gt this point, to give sone initial X
s BE erelined plovr o iostian arche BHoekS. il e qupdrigpeot the
, af ) i
D 3Pl p e o priBdsh SR lect X Bloyy sample
elemedtsghatddio he systerhttods sisat aschealomt guidd tp. asdist dalouElsEhoting
colo spac ol ours are defined by cylindrica
chigeso T RERAGE, 5 sestom AP HErg 0 lpoR¥ g Aeselpchion ar pajgurs tha
co-OPdih&e ki WRE ah HGitiAUSIS&HIONSR! Pifis Cheic@ R R p&firmed in a
ordinate in a polar co-ordi nate system around an

serges Hf iaps i from jag Haitlak sroypingetf] hebweanc S0 and §00ycalpurs, down to a

e 30359 00 8B A el i p B BESHAE o e

of eollESPaRAST ANRIrS or TRhed, Vs tetemPRIi6D by Uhe FBGENEA. Chdurs are
hue 20 angl e increases, the hues pass through red,

assigngfl Je paffisuias oes acgordiayioetbs refationshipobetiveen phrgmagiyity as a
furllliBE Bt Y VAR ChABaretdIheAMMoniAfiG land 11 GNE 8 B & chBmatic
e I C S to

u
extending to egr ees u correspon

colper of thatdneechithuean Heaypicaly tepmdocsipl ete hue circle. It
will now be appreciated that a hue slice in colour
space is a sector of colour space, 25 containing

TheR! 2#Hes oPfcokdiid arS MR EhBAald Hb NERHIcABbsets, which are the
chromaticity, but within narrow angular ranges of
blogke . 14Anta HHG. déstourptaronssigied ® agergulareblosk avithie a2 zone,
depae'?'zgénet 8rf1 tggtr e ’ﬁw %E)%kél 5149?% &G are then arranged in a 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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At the centre of the ClELAB col our space, where Y
equal s zero, is the colour black. 30 Lightness
wolbeR#wgsS al ong the axis Yiand chromaticity i éﬁ{%
radially outwardly fromthe axis Y to a maXiP%y BSj002171
the circunference of the hue circle, as shown in
achigvgdrley 2hoosouptini angujar mngescof ther hwdst ini eachhigloek imy fhanner

Ej 1) n be defipe inst the international . .
aesefbAhEia a0 BBl e reSBis i ot B s kRl pipera
(heP&iRitle} 34RAEd 15 B CIS{IBRNRPY) HAH dn a f[ﬁ&fé’ﬂérﬂllﬁ?é_dbbéfé’iﬂﬁﬂd'é Peolour

col ours can be neasured and, therefore, defined in the
wheglEl AB  col our space is set out in Appendix A hereto.
Each block 14 in the array 10 is nmade up of a series
of equival ent col our zones 5 corresponding to the
cOronmscﬂdﬁimg ingdy lfhefelbralmlﬂaaéd 5P ameSelaled WIskks Reithin aé srr@)i 10
| our _space, throu consecutive hue slices. It w
basgd o cRinSARIeR] P iﬁVP?i’@ abesemetrigal, relatianshipa beiwees| ari:edeal

hBh t Que[-Ionglel;

corhihRiin BRAERAYOSHEN (BhoH RF Latel el BETREHOA o30S 14 per

zorkQotrbw lféamedtii).i elf she manberlod biocke pehmnd épodd, andn greayasestthe
conta ne the zones. |t has been

f.th t hi
emBaifn; SESErbe By O hIEEscr 40 Hierabdnt ATSY M Rargtulerbechsy
andPithitih@lo &k! bhusetanQinBig: dikdribgfio J%ig%if&ﬁ&emfems% AL Block

zones using the nethod descri be ours froma
14 & aigitleerzﬂnws eimpéq eid, Balmg har tznmsetp beofsedirainstrestingube usepohe

tLr tive t S been denonstrated in
spe% ftc S‘dpsﬁsg d?e%?veg?’btﬁ CleTEREeOs EIBY i of’iﬁ‘b‘Vs @B| Riirum
numbérfdfrdoﬁmﬂaﬁ)eiﬁl&kmrﬂo ReiliEeRbRur fhefing Wher e hue

progresses fromone end of the displ ay to another. In

the array descri bed above, the hues are grouped into

A h .0cks

Thd BiSck PR soiurtled R GREIYIoARN bl §r PHRE ST Bsspay
10 Zlﬂom@glh&ame ab eathe Yisy bEihlels@sternas ee mteﬂl HetWeEen the blocks, as

inst cti ons on the use of the guide. The purpose of
desgyipe %’9&5@» 18 thq fom of Jof Wsianke cplotrschgming gride eardp?Bcks

are separate fromeach other. Bl ocks containing

colours within simlar hue ranges but in different
Withemeachdreck, 86 colsit sagpie shealings ate bh siripatof badaweatedivehizally

ok R TR P R e oBa Sl 1 ot o 8
artitle§ HinBEStRer BALOASATIe VlerhGRY. CTER ﬁ@%r&bfaﬁ% Eﬁrﬂams colour

orthogonal to the hue progression. ours n eac
sampie elementsd@pd oatyemheibne anaréreertue bl ocks 14 in a sinmilar

manner, so 30 that once a hue bl ock 14 has been

identified in one zone as having a specific hue

The 6RYimdNsRBKBarkd Hpﬂﬁy%ie'ﬂi@seﬁfedttb hS FHRr2Y fhoﬁ%iaai)ﬁﬁﬂ use
be identified in each of the other zones.

on »desk) topAB s amnmiammenmmmewem&omiacféamhugip@nmn The
oo S g 15l G TR, L
simlar colours that are contained within the sane

The blocks 14 of colour sample elements 12 correspond to irregular polygons in
colour space defined in mathematical form as boundaries made up of curves defined
in terms of lightness, and chromaticity for a small 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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zone but are different in hue, while noving from bl ock
I in an orthogonal 14direction all ows
WO#&]S 2i(c‘:)%Fours wi thin that hue range but havi n%aT}éﬂ%os‘]ﬂ%nn
different 5 |lightness and/or chromaticity
characteristics. Colour schem ng may be perforned,

firstly, wthin bl oc, e
T iefors At W e i BB OO TBF kB i he
way 8120 AIRNASH bBeemBaRASe foindaesmadt attemeliositombinatibmy inEidterior
such that any two or nore colours selected fromwthin
decoration.hThe lothed fagiobFalatanie lighiness, sHEIMASicIty ri"“Ql thg ertelaaonshlp

oghro r r e
oS0 DS e fin oIt taf O oyl Effbine, BE form colour
schaﬂés Appoviag ivott wf tt&lsuﬁﬁ:tors cimdiaatessty wi fdumi 46 agemgemehn of
the preferred enbodi nent, the majority of the thOCk
colus i hlesws IO OHRETSs impicbs R BRFGIoRAN frimgpfBeRYf, sioup of
co]%tf} hifld 10 BASHIBN HRm. Zxplofe GEM5E&! nubtber €6fMpotdnfi§t colour
ocC s of arrays used in systens in accordance with
contieationsenti on contain between 20 and 100 col our
sanpl e el enents, and preferably nore than 48 el enents.
Col our schem ng between the bl ocks is based on a

It i Eﬂﬂﬁgﬁﬁe af tH:l;h Boidle &F Eive 88me MiaitiaNdefiMiti s, Haetiiéde ity of a
each there will be a correspgondi ng opposi ng

colpwrobit we dﬁwﬂtbh as e eclowr ofthe reipbewwr Yihle SPEtER. thaﬁés the
f
M i e

col our schenes when used wth the vast ngj orlty of

col ours fromthe opposing bl ock, For, exanpl e,
In E4ELAB saoursgrase: erlows Gt SisEnes bvrréfhg)gm%womréaaé%imms
I .
el \EHARE S MO i) QR MO B (DA
ordylﬁltd ina golao uo-ordl‘ hﬁe 3§stsmrmowndl dn immrnate: bghtzmy or gkfdestance

from | ow bl ock i uesti on.
axip i e AR S B At MBS CAR00 (rEngigoiee in the
CIEONB QAGEGpafe thfedpdhds hpjpbxihlately db She lc@lléht AhgehtahUBS hue
orizontall'y in the array 10 is a transformation of
angldn mccbas¢sc tlto;dmes) passalﬂmhglesedapwnﬁ@i yallpw datctlcdagrees dlue also the

rence col.ou ven t hat
b et iroggt N eI Geh s PR e R bR Eor b BRrees
Hu@kihiéh ddYreShas ikdger6 abgrewﬂﬁé FoendAg GHRROfiphge hastiesls, of
the predetermined reference col our whee
correspondlng pairings of blocks can be used in the

R e S SuBE USSR g o e

corithlhmgtdowtﬁs bfvdrivue urlddfied llIgBWeMWHMEHyI@Jtmwm @arrow
performed in the manner

angilagansss ofhue e lisibis deserntion (06 Sliss wgaang ?.U«F:P%}F Q& betigen 5

Colour 5 Step I: Identify by visual inspection
a“‘!\lﬁﬁﬁg%%unn 18A - 18G bl ocks 14A - 14G having the sane

broadl y general hue as a key colour. This narrows the

nunber of. col om 1386 down,,to out
s g gnse AR LR R BB Bee SRy Erins Gojobr black.
Ll%lﬁ?éé& tmdr@as@s %ﬁﬂ%%é QRis§ ¥ QY REEIMBARID Qnér@as%@@a(ﬂﬁl\lyl ohiévardly
ep 2: Fromthe grou bl ocks

frorrdtslwtaxﬁs é(dm m@xigpih af deneirduniprencg QEthe huesgieade,i asrshpwa 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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bl ock that has simlar tonal purity to the key col our.

This block will contains 36 or 54 elenents 24-100) in
wotdoes/gasar al case. Step 3: B visual inspecti @gr/cB2005/002171

scanni ng hori zont ally along the row of the nore 15

1 tic rs within the bl ock se|lected in ste
eI el <Ol Pt B3 Petsiprchand. oo, cRbingcbip the CIELAB
color elél'éﬁﬁbﬁﬁﬂn'ﬂpﬁehﬁx% AHheet of the colours within

the bl ock contains a group of 4-18 colours. Step 4:
By visual inspection scanning vertically the subset of

I j f St ep 3, i denti fr m col our

EaEﬂ H?&Ukslilq rch:“!élaou?(‘:j o’fs '%’%% H%aﬂfe%ts 5 ‘?vﬂé‘é‘éa nt colour zones

coﬁysmondinlg}tottlm fowd ewhichifsn ﬁnﬁzlﬁtoéﬁé@ssaroﬁtﬁﬂe@ aﬁy of colour
i nspection identify the colour of nearest

vi syal
S%Cﬁr@lﬁ%ﬂahaopwuwghwmés and hue to the original

colours fromthe snmall group identified in step 4. 25

(b) Identifying other colours with which to
It wdll be dindats@o8t fepmbhe Bhavd that, twichin Ahed slide0ebBur space can be
dwlneﬁfc eda otalnln%tgﬁemsnts of the sane tonal

1% & Pb ngs, sueh Bt the differgnges bFﬁY@HGh@ﬁ@piooes within

thel Wﬂﬁﬂe'sﬁcé?&@at& % ﬁx@(zleﬁﬂhgiﬂg%%r@g Aé'xthg Qo ldls! coma}ngﬂ,ev%{ﬁgn the

key control elenents am ne
zongst Kihas bpen foiuod ithat déeciourispace is dStléqeﬂ o Hxlm slicgs,Qind Rt all of

d
the $12 B3 e e @ R s e, et Ao eplpplrom a
smgletitﬁe oTIABAlAMBbhE, 6f whAEIR Wi 'ﬂgakcﬁlrgé{fvejﬁg{tﬂﬁs Thv\ﬁms

2005/ 124301 18 PCT/ GB2005/ 002171° Step

begnydemansiraigd ég,gglgphgtsbhamﬂlatjsmug ageiidd saleetigi vémlbﬁrs avithin a
rs. The col ours

F p ocks in pai
wor!if hoki2bhual BB MR hEE SBosrPelt o ohe oot the displey to
anothérh the original colour in the block identified in
Step 2 in contrasting or split col our schenes.
Typically this represents 24-100 colours 5 (c)

{ .1.h d
B G655 3 0502805 i
ZOIlehamd hue pbaks iace sej:emmcf fred1 mmumngh@efmbél@,vwrﬂmn&hé R&me
ddentify the bl ock

2ord S, RPLAPIALE- (10 Sep L
|03 rearl s 'Fe‘ﬁ?‘éﬁ's IRYS ipgrugtions on theonssufcthe gmde The
purpéé GTAHE aca%rfll% a i&gmécebi"f‘ﬁlei\' {él?‘rgstr?t% H?@Jk% a?euée%ﬁxéa?eoh-gwach

schene. Exam ne the

otherdent i f i ed |n the previ ous step. This group of
typically 24 to 100 colours will co-ordinate
particularly well with any other 15 colour in the

Blogkmpnﬁaﬁﬁﬁg RgloRtd REthid sTRIMC RO TRl a i
our schenes. Step 3: ldentify agﬁeg (-‘,C‘E}t aﬂ%ﬁéﬁ 2Bhes are

dlstmg'yggplﬂg ¢ftseemt bsPavge tefibery thegtaare esepamated by at fymcgWirdiine or

bechfsélof a sharp contrast in lightness, in an arrangement where lightness increases

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, o
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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20 The colours within this block will co-ordi nate

i.cularly well with the;golours in the b
woﬁﬁ@#?#ﬁged in the previ ouslés:tep in contrasti iﬁ’g%’&‘”“w‘"’zm
split colour schenes. As stated above, the rows 16

ThEBRRKS ¢F %\Feszf‘rﬁhfngéd Rk hawhed thlapnleoﬁerms% Won$ BRRR to Widck in

respective chrématicity and I'i ghtness cRaracteristics.
onéTiestion elowex ficaiserctd find sirilar cokBiraibatare corthingd witthin the same

reference..to Figure 1. Zone 16:1 i bran Wt hj h
sorftcit i ditpiootice Rils R Ting diom ek Robbel ™ Un brfBfcha
dir6@lofWIRwal to WERK eI Sedldiirinimin f Hubahndeubut igavirgudigterent

close to that colour, and colours that are 30

lighthsas and/er eifromaticipashiamstarisiiesur at i on col ours for that
hue, and black (i.e., "shades"). Colours that are
virtually achromatic with very little white are
Cobmnetihliyg Frddyet pérforaed, firGtt, acikhin 2 bibdkr Bht Whehahetier slices

t he boundary varies with hue.,L Colours fall|jng int
are(3§OsBTOYRAIHSHECHE AT Sorthednisieseaipmnsndsd hisbagdsyhlocks of

col32E DrRe Yo PRt S SHDRR A At pitin that Block
co-pfdindieyetheegethendn citlier @ mianoglysvaiiapeblaivionious holber shhme.
zones. Accordingly, the Vibrant criteria override
those of the other zones. 5 Zone 16-2 (Fresh) This

Thé& RUEO MRS l_ﬂ@él@%r&aﬁlh@trar%%eof_c1i%1ﬁﬁe§soarfdh&1r3ﬁ1&iiélw7balues,
saturation available at that |ightness |evel, but

consistgnt aith ity goneerintthe prefereedrapshodémenty theanajeatyorfrthe blocks 14

aval | abl e _at,that hu Such co |
v B i B B2, SRR A SRR 1 g
ter@br tABBIdckE bY ahr8yslised iR ¥ SstEmOBXAdTURIaned Withahd fivkeati®dcontain
for the lightness and hue in question, the col our
betpiegs 2¢ and hﬁ?%c@@wesamieeeé@nmts,ﬁﬁépsef@lﬁbfymle thay 4felements.
criteria of zone 16-1. Zone 16-3 (Warm This zone
contains colours that are not contained within the
Colituhachendng betieeit ,the blo2ks 1sHaseédbeont a prbpeytyasfahe described system

internmediate jn chromticj at a given lightness. |t
which i B farzagh piock 1 hets %h&?P&Pfrssn%gglag&veg%ngﬁlﬂ%‘hn the
saﬁéﬁk&% SAowZ P918uchBnt th@ 08kt el Yy LT ol TPV the first block form

romaticity value referred to”above in connection
venyi gdodzamabit@idhs Habel owlcontrasting lantsplit icolotth echagres whemeused

. t t fall wthi h i di .
wilhth 55t gt of o 2 g oiphniod blodf. SHFEIHPIE Hespipyris
selbdled Rbfm GRT the QLI BloBRY B4, Qle &hdt @B df tolfoRFs inhBE Violet

tness | evel but are not necessari I% achronati c,

I'i gh
blqgiqﬁf*@deéhmﬁm%m 56 forrhe goadt sprgfiapion with theswllgwepolan. The
| Li | e .
s 8 S S P 5B Db AR, Sl

paibifib® redadhiigVied betwednUutherabl6tdsaheshch @bw] baselightheefas thixdthe
_hue, the colour will lie in this calmzone unless its,
disrihusign f bpeshorizentatly iim herasray 1 15 ddrans @rmatin ¢k the distnbution

of hAAGKSIA 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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white) referred to above. The col our s in the Warm and
Cal m zones may be referred to as "tones” 30 I n other

woebiadigents, it is possibl&7to subdivi de thepél?ﬂiﬁoosmozln

zones on the basis of | i ght ness of chromaticity or
both, as long as this is done within each hue slice or
TOSBQWM i moge dgﬂadlm“emlomas:lhemmg Hayvdwepqrfodmvd dh g triaener

ar ra%e § gﬁ' { zones p Wﬁc{educes t he
supiTRbEsd 2PV Shosh e eBY"’S&W%‘iﬁﬁseé,é’f?é}?évs ?58% % fied by the
system WD 2005/124301 20 PCT/ GB2005/002171 Divi sion
of the array 10 into hue segnents 18 is now
nts preferably formthe hue

SIS PO el 3P GROBEIACDA o

thebdafekisroddly i geneliaf hee ant kegwdlow®. This arewdithé aamBer obcolours
hue boundaries. The hue boundaries of the bl ocks 14

frogy 38 adomnde abaut F0re(Ipgenard tesmspetheierabedimants o the invention
resﬁﬁllrpéjfedﬂ@t?tﬁl oI APy dAS 00 |2h6’%\9g 13186 sk N though i t
I's not essentral that the oundar1es are the sane
across all the lightness and chr OITB.tI city zones, it is
ref rre 10th the ec dtoal W,sthe user
Stepy2 F&EP“P e&H§ «81 P Lideas Y1%i5 eualqamﬂwgn the
blo¥k thlt Hast Qﬁuﬁf fo%xl %L(rﬁ‘y 4 BRI BRuL. Oﬂné Blgmc i c@&ging% IR 54

Cl ELAB space to t Hue Stéps referred to above I's
elepl@ntfso?fhie&ﬂ)bedmmetaheasel ELAB hue circle does not

represent an appropriate basis for reliable col our

conbi nation.) 15 The hue increnents of the array nmay

StepBP. OBY Oviuae lhép%cﬁérﬁlfé‘éaﬂfln$ %Fﬁﬁftﬂﬂﬁréf&lg?m'goﬂéﬂv o‘f"hﬁ@'more
n the array of Figure

i near non-1i nearl
chropiatie C@%érmlthluethﬁ éack rﬁélﬁtﬁ'@d imagp 22 identify theseolpire of similar
[ ner.al

oo RED o5l IR is ndsBt df e RRSV anRA e IR ot o
groyp ofipdad doldups.bl ocks of the array so as to neet

"conformty" criteria, as wll be explained in nore

detail below. Wthin each block 20 the hue increnents

I: . .

St B bl ihopdeeféh 4K (Rfucly Y tbotllof 661 Ghentifed in
Stepligideniifp dom odlodiedd gromyy of dudoursiof theurdsi kghtodss.tTygically this
. b{'}ﬁdﬁrs] t@e reference colour wheel is divided into an
1deptities 153 AB8NSn of sectors such that when the nost

saturated 25 colours avail able of each hue are

arranged in order of hue equidistantly around the
Stepist Binviewal nuspeoiomidentifylthe ¢albwr ofefeeneetmleomaﬂmtyr lightness and

a3 i 1tk Wt B PRED R R AFF A ABRA: G 11 or ence

in hue angle betvveen any two adj acent colours on the
CI r cunf erence |s no nore than 1.5* 360/ n degrees Hue.
ti uss Withavhieh @ copprdinateabl y bot h, g| vi ng

Steg 6P rPSJa eeﬁine\éﬁkl' ?blo?&% dlcégegtas gg{:tgupjlir?%%gxg%ﬁtg af ﬂ]‘?@?@?‘ﬁ donal
zom as(ﬂnEbléB( ktlectadiin step 2! Thig prédP cFagpieslsy 5Wtedodaameas 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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WD 2005/ 124301 21 PCT/ GB2005/ 002171 The ranges of
luded in the ith Hye Step (on the re

quuﬁurﬁ\?\heel) corresponding to the ith col o{l}?"rghgﬁ%gmnn

the wheel are determned as follows, H, being the ith

StepU® Menfifi€andhiodte SxPEivsRd Blcﬁbkdf&ﬂfgegﬁdaﬂ/@ﬁ%ﬁﬁenlmﬁ uide text

n. 5 For the apparent discontinuity where H _is the

grogping locks in pairg; The goloprs wigkug this @@ckgwleffp oxdingte ppraicularly

we] Y3t g RolgiE R Prob® RERREERPSrep 2 AP fiREIng or spi

coldrdr>ddhemélsoTl?plltalilyh&ns{)ﬁeb&ﬁerﬂ&)ﬂ@ﬂlﬁ&Ctﬂoﬁx"s( H, +H;.i) < Hue<
0.5*( H +H,+, ) where H, +t>H, and I< i <n, 0.5*(HL
+H') 5 Hue,< 0.5*( H, +H2) where H +1>H;, and 15 0. 5*

¢) (H' Atibbnaflvd $kps Hue" < 0.5*( H'+HL) where H, +1>H, On

L)Th_e“ﬁir—Lence%:ol our wheel: 20 Hue step 1 corresponds

Wheo thiiesararfghe gnidohpassionerat iza pdsha caounthey hvdsk ta veerather

ue St 2. corresponds t.o the Hue
thaf 3 55 e iRE Loy R TRl ind 8RS BB SRBopHie

di rection of |ncreaS| ng Hue; and 25 Hue Step n
corresponds to the Hue range i nmedi ately adjacent Hue
Stegtle Jdantify therteck off dlerpentymosireprasanting theareiel coloprs grpasaged

f t colour type within a
as lt)Fmngg e*ﬂsgtf{%“ﬁérﬁ‘gﬁlay@bﬁ gh%'lrlocks per bl ock type, 5
12, but also to work well as a col our guide, M>_ 6.
be recall ed that where N is the nunmber of Hue

It
Stegt?e pﬁanﬁ e elemsnts Wilwa thesheck, idsngified an thepreyiogs step. This

e e S S e

colbugurties droup/famumg sither a Ramoshroplatic bt jarolonesiyy @batrisciremes.
however, it is assunmed, firstly, that Mis an even

nunber. I n the above analysis, | represents the nunber
Ste9f3 afd)éntﬂ'y\éﬁﬂ 168h8e ﬂl‘é%p%ﬂg’ Blﬂack hﬁng e ﬁl&i&@fg@véﬁ%%& guide
wheel, in the followng analysis, j IS the nunber of

texhny gl ven block 14 along the array 10. Thus, we
designate d(j) as the nunber of hue steps in each
bl ock. When Mis an even nunber, d(j) = n/M At this

Thétalgers vithin higbRUKRAI tbatdihde p@ﬂtl@@ﬂéﬂy hrelithigh Eier cdYoukdin the
are evenly distributed_ 10 around the reference col our

blogh ileptifiediinshepraviays stepiin conjragidng Uit eglowrrsheraese when
Mis an odd nunber. It is preferred that n and Mare
chosen such that n/Mis an integer, but this is not

Asassahaboyk, 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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15 Consider the followi ng conditions: For i=1, where
D+ (n/fM < (n+l) The block contains Hue Step Mn(j=1),
wobloss/ Sz Max( j=1) and all i%ue steps in bet mybmoosmozln
Here, 20 Hue Step Mn(j)= D+1 Hue Step Max (j)= H
Step Mn(j)+d(j)-1 For j=1 where D+d(j)>N 25 Here
thet gtherezanes eeven S€ ity meet yhescnitesa tdsmcbitc;i: kithothoaé rother henes.

N So__f.or. tha Hue Step M nQ)

Acping el BB S ridR st ShURE oL AL ¢ i ¢ he

range D to (Dn+d(J)) are excluded 30 For the ith

Bl ock, where i>1 and Hue Step Max(j-1)<= n-d(j)-2 The

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

all hue steps in between WD 2005/ 124301 23

PCT/ GB2005/ 002171 Hue step Mn(j) = Hue Step Max(j-1)
Zon€l16-21{Hrdstip Step Max(j)= Hue Step Mn (j) +d(j) -1 For

the jth Block . where 1>1 and Hue Step Max(i-I1)>
Thij Za'('? gorgaing g Pérsu tBata?re sloge & hgtmadmpg satyration aailgblg @k that
thﬁ’é}»E 8 \ap bhbﬁl Hﬁ% ik ﬁlBstrE'a u$§le(§ 96185%11%19 %kthat hue.
Hue Step mn :1; e step E
Suahi qoltpurs mlwesomtiges Fferred Epas nm( | -Nc)cotdnlgﬂa,ef Bteeqwmthamclty is

0- +d(j) -n ar cl.uded. 1Q For , 1. n=_48,
abogf  mpniyim e sSiofiafed oF tieoghuast h ROF i st ggotow
lies'ifl thib oneAirl &Y id ﬁeé@fﬂe'&’@nﬁﬂnﬁnté@o@meag j.then: j=|

contains hue steps 29 to 34 inclusive |j=2 contains

hue steps 35 to 40 inclusive |j=3 contains hue steps

clusive 15 j =4 contains hue steps 47 and 48
Zo?é%ﬁgééﬁ nﬁnd al so hue steps 1 to 4 (4<excluded

This 2616 sénftins kcatous0Mbeara 100 Uentained withid thelflhériinesilga, 16-2,
=6 contains hue steps 11 to 16 inclusive |=7

l6- éoﬂilfaf He infermnegiabpin dyomaticity ot acgivest ghtngss JIr:fallewmlmt ifthe
chr&ﬂﬁtlagfﬁs l?o% tep ﬁm’uﬂﬁl e Vﬁ)rsﬂmfe Ofe. -Il hﬁfq Sél%wp ll‘% mum
St ep , t %e ﬁue 0

ep contal ning pure’yell ow s
chromatidiyckaluedeferred to above in connection with zone 16-2, the colour will lie

in the Warm zone unless its parameters fall within the overriding criteria for zone 16-
1 (Vibrant).

Zone 16-4 (Calm)

In this zone, colours have low chromaticity for their lightness level but are not
necessarily achromatic, but does not contain the very deepest low saturation 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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25 Preferred values of D where Mis even It is
d that D is chosensgo that hue step t
WO%(%IﬁHOgt the edge of a blz?)ck and is ideal #’951&?‘*30&9“"21"
srtuated close to the centre of a block. It is also
preferred that D is chosen such that it does not
pear, in Block | or Block M_1It is also preferred
D"flﬁat‘- of the appy AR B9 STEMERE 1 iScleve epnsiieridn g Theaeescgments
pr &Lﬁlg"?'oxqﬁ’ A bR Rd! cgcdﬁe bidks Ph G i3 ¢ Nl’l eThalb% {vﬁhm the
ecause colours 1 n the block contdining ye Tow
scogerndtid inyvehrier forndiffyrenssplecksf 14t Hﬂe%@ﬁ\&s?zw@d hﬁﬂe different
PCT/ gBZOOSI 002171 Preferred value for MWere Mis
hucReypdaiese opposing block is fully aligned, and easily
identified where J M2, the opposing block is sinply
J+ M2, where J> M2, the opposing block is sinply
Th¢ hig Bourglafibreofi thé blogks &4 exsl defincdviretetms of Hat Stepedntageference

refl ect, the ave e. person',s.i.npr i.ons, as ich
cothfl Wife1 sty koGO ERan AR i B BSputl ' ' e
borrlafeeLsre tIRASBE Ross QHeR¢ B fhinéRAn® bﬁr%méﬁ&ﬂt)oforﬁ I 1 ek J}Uﬁ&ed

fromthe conplete visible spectrum The mapping of

thahthey are becaere it r@élOWéﬁ'éﬂr wsee of ¢t gide m@erte 1) alwnmmr more

r n
qul?@ﬁeﬁ al'l sa %Eﬁnﬁrtgﬁis orrra | O iJ%:r g%ﬁglé'@e%’a%?to the
Hut IS¢ refﬁneaSto a!beve aopdrforimed baequee meQUEL &B thuertikchedoes not
clainms. Using a selected reference col our wheel,
fePEf‘éP‘b‘Lﬁ“saPH‘éRPi“ﬁE? basi der iRiigte golgnicambinationngl e nay,
according to research and observation, be successfully
mat ched in a contrasting 15 or split col our schene
Thevhed irtcoémezntsoﬂ\ﬁmsaeralyuea.y miap ontd thierhua s&ps bbtheofefdréree colour

whes 1ieS1E 3 At BTy 1 B APt S 1 herey R B¢ M ggments
and i@cdl@@teslampﬁé el@ﬁ%nt@ %@Pnnﬁr‘&ﬂbﬂt ulgihé éen&ﬁ?cd’s@ftl?é'rgﬁﬁ be 12 to

col our wheel is divid I nto ectors, where
15Gelements pesingragand ) rﬁreef arehewun@i intg blroskqatfstbe brrey $mas to meet

“ | ect ,,a ol our o n e hue . wi.thi sect
R o il R E5pBURE i gl PPy an each block
theoma@smaemﬁ@t ﬁfaﬁoﬁe diswibue@etventy @bt @'id%lﬂ? ar:cz@;msa*arethew
. conmbination with a high degree of probabr It hi s
disisihytiampn the refeagncg solewprbeded as a "conf or mi ty
cal culated as follows: 25 (i) For each hue step i of a
first sector of the reference col our wheel, count the
Fohtle pirpgse off dedinirec thechuetsdundarieshofcthe ibdodks, ﬂhegefbeérﬁlelcy:lour
g\#poai n(ge position on the eel, whjch have a hu
whegliis, Alyidediiniayan evem Hsebes Bl ssFtorsetich thag hep A moresafpsated
colfhirs &l ab10BPRRIH ﬁuesretdf»engg@ rP bRkr bf Bl Egrgrreﬁ.ab ar(;l.gld the

(11) Sumthe counts for a uesepsr e fir
cirgatitencand aeom;rleeéhe ttferenmalsur svhpd),cmiduag dying olppasrte gach

t ot.al punbe 0SSi ngs of, the est
ot Rt e ponueabaE ol § n B e gHinetrace B By anele
beté@&d @iy two adjacent colours on the c1rcumference is no more than 1.5* 360/n
degrees Hue. » may be divisible by 6 or 8, preferably both, giving a preferred value
of 48.

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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WD 2005/ 124301 25 PCT/ GB2005/ 002171 The preferred
angul ar deviation is 30 degrees on the reference

W(ﬁﬂb@%gﬂﬁheel Al ternative €leviations are posgipbsg
e.g. 20 degrees or 45 degrees, depend| g on 19%62005/002171

| f th t.ch
i BRERT AF Shes insfudBiafiiig A iR Stom (it reieRasecolasuhes)
coﬁfeslﬁﬁﬁir@rtﬁ)the hheolom gfvahd HRewtad W @éteﬁrhﬁe&é’snfoﬂb%t H being

Mis too ]g each sector contains relatively few
th«hubbue of thie wh¢e e¥psessed infisreehovhrenerberi <of. hues
avai l able to the user is too srmll It wll be
appreci ated fromthe above that "conformty" can be
Fou $l%jappﬁrehhals&ﬁhﬁﬁtty QheRfH; id theoldhr valtheeciffie dloMebiqieS, Siven
very h degree of conformty, since all colours
thatiHg ?35% "@F%‘errbﬁu% anglois exprassediip degreeme zone, and
are within n/12 hue steps. Also, all colours in a
sector or block J will fall within 5n/12 - 7n/12 hue
st e@s5qH; t+He 43600 kaHuy< 8 SFeHt €H ;.\ 1 Whbtedds€h, ensuring
contrasting and split col our schenes. Too many col ours
in the array 10 prevent the system being a practi cal
Fob tifefotRér dfir9  col our representations of adequate
Size. An array containing 4 zone types and 12 bl ocks
per zone type, provides a total of 48 bl ocks. |If the

i | OGP RE D RS B3R WP p Db ReP ot e 200

colours are displayed, there will be only 25 col ours
per block. It is therefore beneficial to have fewer
bl odk&* (HagHahs Hugst 0.4%¢ Wr i+Hy) where bliobklsard i | | neet the
criteria of conbinations shown in the 12 hue bl ock
per row array. 25 Another reason for reducing the
numyes* g{,,-k}l{g,qm iHud a5+ H, amlpwm;amrsHt er variety
of harnoni ous col our schenmes within the block. In
addi tion, having fewer bl ocks allows the user to
od ﬁ@%feﬁe\‘ncé%&'ﬂ\@&@ély col our groupings with sinple
colour ternms such as red, orange, green, and so on. 30
Experlnentatlon has shown that at least 6 blocks are
éﬁ gifor the guide to_ operate, and at
UGAEENGE SRINRBTS th etﬂ?émé’f’roé'yt hgrgifcls af gure
yeﬁ@wodd nunber of bl ocks per row zone. WO 2005/124301
26 PCT/ GB2005/ 002171 Experinmentation with a systemin
which Mis odd using the pr|n0|ples of descrlbed
ve ,has sho of .col o
S ST 2o Srresinea b dhe S reReS BRismSiehl st di 885 adn the
dlmot‘qﬁéremﬁgmhéydnag the OIOIOOSI ng block is nmuch nore
5 difficult, and even when identified, the nunber of
colours conforn1ng was worse than expected. For

St showed a
HETER o7 BBy B2 R o Bra8 SR sBORS RSy 945 1o the
direttiskofsiesicasingHuever 80% Further experinentation with
mat hemati cal nodel s of the systemreveal s that by

usi ng
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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10 bl ocks of unequal size on the reference col our

| evel s of conformtygycan rise to ove
woggrfsazgg E’Fﬁgﬁzo&mozm

if one block contains, e.g. twce
nunber of the steps of the two bI ocks nost cl osely
Figupp 0sMgquialse7.| Rogsiaiplibitp ok explaghtioRCh@VHRE, iblsOfslSmed, firstly,
contain equal hue step ranges to each other.
thapdbisrgieven B¥MP#He required degree of certainty in
mat ching, different conformty threshol ds can be
specified e.g. 60% 65% 70% 75% 15 80% 85% 90%
In qkic 96OKe ma@amtIrmptdsmgs tthe nambery of hiy I§iven Hudeestep around the
arti lel ar ck chg0 en.to contain nost hue steps; i
re a:ien?e_cpg ourz.y e in4heg owuma 15, 4 1§ gmerp‘ugfbép pEany glgf:n J?lock
[ n
14 ST r%nthb %ﬁgqq} '{ltﬂfs K+(2& N%éﬂ?l’e <as§tg(§lﬁlfn%er 0 gl#e é\% éu g}s each
blagk. Mheui(l\ﬂ)ls:ar(wen@é)rlb(emd@)—rﬁs‘[ Wiere K>(M+l)/2 d(j = K-
(M1)/2)=x, and d(j= K-( Mrl)/2)=x for all other
values of j, d(j)= (n- 4X)/(M3) 30 Were K=(M1)/2,
At Ciﬁis-slﬁgex it BNgbsui6F MiatXthe bigckalih (R Eﬁﬁy Mal 48 %vehlyl distributed
d(j)= (n- 4X)/(M3) WO 2005/ 124301
aromtﬂeaz&memwbm whegple dnrgcsicetthis lﬁa@t usudly e mpscevhen M is
fe St EP ranges for each block can be cal cul ated
ore but using the variable value of (j). It is,
therefore possible to use an odd nunber of bl ocks
while still achjeving a high |evel of conformt

an OIC?(? Bu

It iegHeene Bt nyanch Y1 arrothosery sghewiab /N ds aB dntgger by ihigis not

eSﬁ% 5 nunber of bl ocks was found to produce | ower
evel s of conformity, than using equal bl ocks. for
1200 colours No 0% % conformity in 4 zones Bl ocks per

conform.ty zone verage Col ours per bl ock Equal
COESﬂaaﬁ}éﬁr’nf"‘éﬁ’"@sg‘é’P 00543 7 69 81 38 8 94 85 33 9 80
FoPt=1, #RertDAOMM) < (n+1)
The block contains Hue Step Min(j=1), Hue Step Max( j=1) and all hue steps in

between., Here,
Hue Step Min(j)=D+1
Hue Step Max (j}= Hue Step Min(j)+d(j)-1

For j=1 where D+d(j}>N

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

Hue Siep 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 i1 and Hue Step Max{j-1)<= »-d(j)-2

The block contains Hue Step Min(j), Hue Step Max( j) and all hue steps in between
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10 Unequal bl ocks are of special interest where the
colour popularity in one hue area is very different

wohbieiideat i n another, or wagre one hue area 9&'?}(%12255/@2171

very rapid tranS|t|on in termnology, owng to
average persons' greater sensitivity to and awareness
HUeSmpm@ndD#ﬂbﬁéﬁﬁphﬁhﬁ-ﬂhﬂ;amdresponding part of the
f ereenc r eel.. ..For exanple, hues that are
HuFS Pﬁ@@ﬁ&ﬁg g%p$%n33ﬁ@ 'gre termed green or orange,
15 whereas hues close to pure blue are still termed as

bl ue. Therefore, based on an odd nunper of
2 BBl oredlc cpl € “ g2 ghFl'lQYB a

oy O R AR bl

tends to be nore easily understood and rmre

seful, even_though arrays based on even nunbers of
Hum%wwwkleé@ﬁeﬁten Baxdpmn By s stepsanpitin thi sangeridee step
teps are used to
ma @?ﬁf"t er eg'L %\% oq' 4 PHﬁde%Hue Step Y-3 can be
or ange, hue step Y-2 red toned WO 2005/ 124301 28

PCT/ G32Q05/ 0Q21 hue, st ep 1 Yellow, hue
Forcpxampie. Ve T it ity St%ﬁ*rf fI&ﬁF pﬁﬂeogpéaurwﬂow in the
arr®) RS ém%F’D}’&ldEW-Z?Vt}thue step Y+3 linme green.

nversely, in the green area, the colours recognised
J= 1a®ngllr!§éweeiﬂpeﬁlt@%mcglsme 10 hue 5 steps, partly
bec enerally described in terns

=250 'és eéepﬁgézegﬁglchgf than as a separate

j=3Wdinta@rsSine Iskepk 4¢ @906 sRtiseel our area. Even though the
al l ocation of the hue steps to hue angles can partly

J=4rcontainsyhugisteps #e gnd 48 inclusinst | ng to allocate too nany
N4Rq AEPRud fighd SEVEURLBEAGSIp S Lhe

|ons our in other areas. 10

'-S%hr@:sfmrepbﬁockelmdusb\reeferred for i ncreased col our
choice within_a block, but nore blocks allows higher
i=6foptainshugsteps Af &7 ho inplussieni | arly, nore zones al | ows
.t r f onal purity. The presence of
) 7doﬁfbgr§shuefsfe§%1'78%%?{}12‘33%16\% in the array has been found
Fétmnklinsdwegteps 23db@8rincdladiesres t o be generated from an
array having >80% 15 conformty. Specific exanples
illustrating the selection of colours for blocks of

soﬂﬁ‘ﬂ?a‘t%xﬁﬁﬁl@rﬁhé‘&eptlothfe%E Bp coRBRAH B §wﬁmund1 block
invention w |l now be descrl bed. The sp i C exan‘p
4. |IIustratethat many different specific layouts in

terms of the nunber of blocks, the 20 nunber of stripe
cards in each block and the col ours chosen for each

Preférfadpahed bfDodRere M adiveg an array which neets a chosen
conformity characteristic. Particularly, the exanples

It igiprefesetoihat Pats chosen sq Fhﬂélhye meghl dogst mtrﬁppwwmtmae@ge of a
bloglgo%x z#@?ll)a? FUa?etaﬁcgosg‘r’iﬂPglE g(ée rﬁ ' ! ﬁ[é?snglﬁo P e[gréea that D

is wiesanrsuble that itr dfes nanagPehitin Biscipll Qh‘lBi&ﬂc PRV 8 Glso 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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rows (referred to interchangeably bel ow as "rows" or

" ") of stripe cards 5ranged in blocks
‘Woﬁ§%ﬂ§%@?changeably beIOM/ag ‘sectors" or |géﬁgﬁ§&§§mn71

previ ously described, but where the nunmbers of stripe

Pr&&at&dSvalde 8A8Hh sector is not equal 30 to the split of
the col our eel steps. In particular, the nunber_ of

Whes dliiis eresethes pppasingobloghés Fudbverligned, ansl eastly\idenifie svhere

i e BEHR SR PSR PR ) R

simipy pMRd the fol l owi ng exanples is the reference
col our wheel described previously. WO 2005/124301 29
PCT/ GB2005/ 002171 Sector Cards Col our Hue at start

ThtGehofce, YR Fhepl WoRleciaoirshRY e haRRecpasol s ibseliphd os
to @hictbc8lotir 80imBiRaor3 refesent sdd6sshitl cobut Bchexhed, HBe® b6 ré3earch

7. 26 The t.abl e above, set t nunber tripe
and pgRvafin pHBE SPPa OB e SomBIRt TISbE (HeciRRs e FuApp I of the
hud ﬁe[#‘éfothe Pdreichee 6y \@lié%l ‘}Hté @qgﬁﬂs Rt Raldsii€ Shon inf Bfures

each row of the arra | ocks of stripe cards are
3Apandv3ﬂlecﬁemm}usatgorlsmft elttao&ﬁon'gatmﬂ wpresented 8y thedp, cubves are

coRRere eyt REEiny) ™ i D" Thar order Trom i he

| eft of the array. The second colum of the table
i ndi cates the nunber of cards in each block (e.g. the
Usigglaselctsdicefesance celopawheel agroyrn baying ﬂd‘“@dﬂ‘ﬂhﬁ givge hue angle

0f, 4t
el A oSS RARIORA I o, ARl Rl ) Sppapin
or c;ﬂltmmlcﬁlrlsﬂhdﬂifemhcxiomurb Mhoke hne qumethdi f\¢edgtorlOf dieepference
of the ref ergnce 8 col oyr vxlgeel . The fourth col um
colgyr, gdeelnlocatsd gsnenally appAsiichy &b rieatred amma 180pisaree opposite
(note, not the reference col our wheel) of
locﬁ éelg;b{ha?r{%‘?ﬁgelangl e of the sector of the ClELAB wheel
covered by the bl ock (here, the "starting angle” is

| k d

e e B ot 1536 e ncenBRE PERTRls hided oG s, Fhére M

is z{t%@i S PO thahae! uqﬁ pbég%lée&tsaectoa‘ cd1b@ 6@5@*3@1‘@6 hue
col our wheel covered by t 15 bl ock. Finally, the

wmhaswnmpt@nnncgc%@nc kHewith mlglmsw@ any bpe omtthe oppdsingeseter on

the V%olée%r{ Vﬁ@ I an af(éor $ 3 (P)(gl?be attlo I ' %Eg&ha%ér ; hglplr'o? 'ii?ygf is
probbieilist @htbeﬂsgf)&@ﬂadfds lal“&bmfﬁﬂnﬁj'r emclﬁ;hm follobe fifth
and si xth col ums well as all steps in between.

) For each hue step i of a first sector of the reference colour wheel, count the

hue steps of a second sector, which is in a generally opposing position on

the wheel, which have a hue within a predetermined angular deviation

from the hue directly opposite of the hue step i on the wheel.

(i)  Sum the counts for all hue steps i for the first sector 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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20 The above table relates to each rowin the array of
Exanple 1, for the reason that in exanple | a bl ock

wo fdod/asgame col urm but a di 8ferent row (or z GB2005/002171
contains colours of the sane hue range as anot her

bl ock. in the same .col unm, but wth different
The, Rrofered: anguiar: H?Ya‘ﬁ'i' it vaidegeses an theprefergees colour wheel.
Anemti@UEdWationt B pEsBIARG . 1C3Y G4 e ;
pr oduce differentﬁgkgnes 0 c%qo g‘%vr\knﬁt'hggi%?g%?séﬁ@&ndmg on
the glesgnessofthe pratehi requitad t he sane hue. The tabl es bel ow
set out the hue, chrom nance, and | um nance val ues of
the colours on the left nost stripe card and the right

It wilitbes hgprodated aidt the AR i 9glke Jra GRE R
shoul d be understood that the cgl ours@lgér:egéﬁt&eggg'%t%’ the

highsnshe yalue of e aarforapbo 0B/ 02 to1highi ¢ash ssttor pantaias dsatively
' | hu | um nance and .
feluge, iifthe Pl RO 0t F e TS P ier iniog sl
t he shown val ues. Mreover, wthin the bel ow tables,
Ittﬂf hue val u§§ ﬁ_ib\‘lgn are hu‘e angl es_on the 5 ClELAB
VB BupPRIFA#Ed roptheiapaye that feonformity” can brousedrie theesledtion of
Mon the CIELAB Tri- Stimulus Y value with a scale of 0

- 100 (with O being black, and 100 being white), and
the chromaticity values are ClELAB chromaticity
es, inwth a scale of .0 -100 (wth O being
A VBT 28 el Bieh Beefsees conforgay. hnoall satours ithin o
blabk s Tsed16 fal NwitRin ne 3Bh&! dnd M bvithihO L StyhJul
val ue Wen, as is custom;lry , Qh}]nsnﬂe-%gf%g{eé% é\aﬁaﬁﬁgltours

in p gecterrr blod J will falli withiniSndRed 7afi@ hue stepsofithe friG4lly selected
to the refl ectance

' . Y= .then Y..j s,equal
h“?%‘fgé’;é?‘,gﬁ%%‘%%’gfgse‘%i‘ga%‘g SB“L%‘%’%‘&R? 5. A det ai | ed
description can be found on page 53 of "Measuring
Col our" 15 by R G Hunt, Third edition, |SBN
Tog agany-selopss iythe @rray d Opseeany thersystedreingal preeticalisize dnhaving
; : olorinetric ternms. used in the
colbll REPRSRofir ol MRLPENE! . AR S osdinkef Hopdipipes and 12
bloekoper zmet tpe, Prévidles 6 total 018 Bocks! WUkie SHREE rankBSSoduced
20 as, di scussed next Hue "Hue iIs

. d ch
cofifs ¥ polas. B Wiikeonly poawis 40 FolnumaopiichgBren iffiRehcalours
are8diSla @D GRES Wil bQ%nZ* 35| Riourd @er%&al?.f Iﬁofé Jﬁngrefo‘gca ,beﬁfffg:gﬂ to

proportions of two t he perceived coO
haxge fevs hlegks| ae th@5/aThanajomtyt bf atoloves NS wicet Qhe tdMitsiia of

tribute is.hue I . In the exanples, "Hue"
conﬁ%&éﬂg@%tsgow B %}gqﬁﬁ EI%FIQFE"W Ha¥ar ct an (b*/a*) .
This is a termunderstood by those skilled in the art

and is described nore fully on page 65, of Measuring
Angiberigasongpr rdugingithe nuimiberrod biasks isathat it SRWOBERARBSTdety of

har;?ugngﬂg 88Bur 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,
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Chroma is the colourful ness of an area judged in

Opro_porti on to the brightnesg of a simlarly
WOt ed area that appeadrs to be white. TRET/GB2005/002171

quantitative measure of this attribute is Chroma ,C

where Crefers to the CIE 1976 a,b, Chroma Cte, b=(a2

+b2) u2. WD 2005/ 124301 31 PCT/ GB2005/ 002171 Agai n,
Expé¢rimentation wishra sysor it wbithd\ is ledd aisisigi the gdintiplasiod dgseribed

RS 9 A B, 5 B A, At W

scikfleis @Bod he Ion@r ABME6] Biit identif9inignthé RPp&SUITPIRR is much more
detail ed bel ow were_cal culated 5 fromreflectance

difﬁﬁ,\gg @pg FEF whensidgntifiads Hisatanbes of eajowrs ,cog‘@smng was worse than
extes| o POTERa BA IR £ 7 Hock Y Lol SR bl pdbentage

corfohmity akibout6 SN semvaired (60 Blobk synidneoflovee 80T, R (6

cards in each nood zone) Start of Sector R End of
sector RHY CHY C 349 13 8 24 17 18 349 24 6 24

ooy gy R S o

blogks affuigual3ie Gothg4e2reng@ colour 8Ueeldéves oPdordormisy cavdse to
7 24 76,9 ..349, 77,9 24.83 7 . 349,7 23,24 27 34

ooy ekl S5 5lopk eaatisg 46 wice thd gtmberiar s fepd Gt

twSBRcROndé ctdbeRBD sin%‘ﬂl& 13fkedthlack, 3 he othdd BlokRs dontAid equal
13 44 349 26 25 24 28 36 349 39 18 24 42 25 349 56

hug 3tepgragges1®@ ewhoothg. 7Dzpemiing 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 pérticular 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(i= K-( M+1)/2)=x

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

Where K=(M+1)/2,

d(j=1)=x, and

d(j=M)=x

for all other values of j, d(j)= {n- 4X)/(M-3)
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349 83 3 24 834 101t wll be seen that the above
val ues are arranged into bl ocks of six; each block of
WOHs/12487 esent s the col ours2on one stripe camngdrEdfos21t
the position of the blocks of values in WO 2005/124301
| e corresponds to the row

O (RSB I b i ebletelc MRS siepotanis. rneschobloek can be

calcabked dsRfoR6 Mt Bsihf el RFableQaltE of fje Orange bl ock
val ues are shown i% the tabl e bel \?\r Tabl e Exanple 1

It i5¢ fhegrfors. pasible ks us neds nimbeaafiblocksorhileosiil &thievingh high

rQ HY,CHYC 32 16 16 58 19
led3f Stontoshifty. TonBRLE wdivs, iy & edres rof Varialign wibgansgven
nufbeBaf Fl8cks: ©fs Hund to B R Bbvad 1821 B o luas u%%%ual

32 45 37 58 49 38 32 57 25 58 57 29 32 68°13 58
bloggs. 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

for5S82M@0calBursid 25 28F(9%8 31 42 :ygsgo,&gmg% op 44 31 32 53
in ?zor?eSS >3 2731003@ g;c%)rllfo?-gith 19 3283 458 77 12
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 yetlow has a hue step range approximately haif 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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5 The gold values are shown in the table bel ow Table

1 Sector Go 6 card=28 n each npod zon f
Wogﬁé@ﬁg%“%bo End of sector G HY CHY C 63 1@‘3%%6‘5@“””

20 19 63 33 16.7 80 33 14 63 51 10.9 80 51 10 63 66
yellogphuey sep ¥d Yealley,7mgoSten Y7 Yeblaws Buel Steps+¥ I SIoWD hue step

Y Gy Bl B 8 Beeics 5 05 60 70 24

63 78 15 80 81 18 63 86 11 80 85 11 63 8. 192893150
26 63 16 41 80 23 53 63 28 65 80 49 76 63 4
Cagyersely, igdhe gregn atsg. g celgursggcaayissd aggrepn exrgnd gwerorld hue

4 63 55
158 Gl pegite Mhelgredts 49 ealinally afbrthin 15 elfhToF e 3 piue
rathey [thaw eslaiespaate whoassaliyn rédbgnitsaﬁloeldnglam Egétﬂ &ltwugfh the
[ one art o
all PR, St yhe- e ofeps . P Bnelos pap BTy veculy ghis dmsuspalsraging to
alldéhtd foo idnyBRucdeps iRGhe2ellbds 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.

Exampie 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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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
wo09B45{ 63 84 74 37 98 73950 84 78 27 98 }Q;T,@gms%mm
81 17 98 83 25 84 86 12 98 83 19 84 9 18 98 7
19 44 98 29 46 84 48 75 98 39 61 84 64 90 98 53, 64
Segler sGapis |Gglogr] Hue atgipric) Sep AgISEP allo 84 28 61 98 21
34 |84 59;??358 37 30 WD 38605/129%01 34
BCH cR20d5 52171 284 61 43-111-98-55 30 84 63 35 98 66
7 |88 77 24 ds 7855 B4 83 1B 441 98 83 15 The green
val lesg arj[e shdwn 2gpZ he|tapbl € pel ow. Tabl e Exanple 1
Seeto—G18--cards—in—-each Atz ve-Start of Sector G
9.0l o6 cdernr o YV o [t A 1 45 21 162 16 15 103
Yo h7 564 28 4o ¢%%352 1498162 48 d 103 67 13 162 63
& 75 1%“4 % 103333 1119142 83 3 103 48 65

Bgol 377 4d 70 q45&§91a a 40 03 69 42 162 57 31
V 7 10 256.6 17 26

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 (0), 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 in each block, for each zone. It should be understood that the colours present on
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103 78 33 162 72 22 103 77 30 162 76 15 103 85 17
3 103 7 10 162 10781 103 29 45 162 -
wo}ﬁ@nﬁ%&%z 162 21 54 103 5%§57 162 33 40 105&@2&291"3’““2"1
162 40 35 103 59 48 162 49 30 103 24 36 162 16 35
othdOgrif® cads 193 HI&cikSwoullQbsSeds Bde, liGritBce dnd ERBmidant8 values
162 60 16 103 83 13 162 67 15 103 83 10 162 83 10
withinghe ranges cftablished by thashgwn veleese t abl e bel ow. Tabl e
Examle 1 Sector B 7 cards in each nood zone Start of
Sector B End of sector B HYCHY C 172 16 14 250
Mot&ove, withid hé H3oRS@bIZE h2 hik/2aldes el Sdie AheOangles2od the

O 557 172 73. 250 64 5 WO 2005/ 124301. 35 ,
Cﬂ%ﬁ@ sylmglﬂm%lggwef@stascezwuq%arg ased 91 the CIEBABTri-

Stiftus &7 92 with 28Q13df §2 1 g%itg”o Bén% BfhcR3andl oolge%’n?g;%hite),
18 250 61 21 172 77 16 250 70 12 172 82 12 250 77 8

and1thg cBropmtiz B9 valugSarc1FIELAE SlrogGficity 28ues] Again 8vithba &&lE of 0

-1 S(W%t% 0 e?ir%g e%st?gﬁd ?(ﬁ)obe?ig'g &1?6 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 hy, =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? +b4)2 .
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172 40 29 250 32 26 172 57 22 250 43 21 172 19 37
250 11 26 172 33 28 250 20 24 172 49 21 250 38 29
wolgﬁ&/ﬁl;;oﬂ 250 50 16 172 73111 250 56 13 173G 089602171
9 The violet values are shown in the table bel ow
Tabl e Examle 1 Sector V 7 cards in each npod zone
Aggim this 3§ a Jean pnderstoed byfthesscskidledvin the 3t @ndyisydescribgbon page

oS5l Megs i oy BV B G ALY, Phadqaih RENGOIST, |

2 262 22 35 341 27 38 262 32 31 341 47 27 262 46 23
g41 60 21 262 64 14 341 69 10 262 69 10 341 75
Alb golopmetyicsteymg yetprreddo iy thgexamples detpiled dreloyy vy calq:mlated

iy M0 B oS0 A 9, B8 i s v
bedrl c2BuMBd2095¢ 1R IUE SdoRCinaGRAR0 hirRtads’ Tor R221931 Rdandard
41 23 262 27 24 341 36 16 262 47 16 341 54 11
Coangise Bys§xar o7 7
Table Example 1 Sector R (6 cards in each mood zor;e)
Start of Sector R End of sector R

H Y C H Y (o]

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 | B3 2

! 349 | 25 | a4 24 | 28 | 43

349 35 | 38 24 | 47 32

349 56 | 24 24 | 63 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

349 286 | 25 24 | 28 36

349 39 | 18 24 | 42 25

349 56 | 12 24 | 53 18

349 68 7 24 | 67 11

349 83 3 24 | 83 4

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




262 72 3 341 83 3 As nentioned above, the col ours of
WO%}(? 193&3 stripe cards in gpny particular bl OSETI(:%thSIGOZUI
he ranges represented in the tables ove.
Thi s |s shown in the table below, which gives the
the@hlElla:%BrrbspEm&flgi chef o efuhle araydo witichn tiedvalueseebite. 'thy above
fromthe |left 5 (the count is irrespective of the
tabls rgpuesqngs (e rehblacksar d bel ongs). Note that in this
exanpl e, as apparent fromthe tabl es above, the
colours on any particular stripe card all have the
The ammeghbleck aaddesmc yhdwn inuhe tebitecteelewmd chr ormt icity.

Exanpl e 1le=—F O Carr-g—MNeHrl f rom Left
Card R Go n%b'e ":iﬁ@e é%@‘%’ GEBajEngS G055 <o 4] 7 37 3
42 10 4 258313 6p—% 36——1—T6——T—’3 177
18 80 19 84 2 °7 2191 22 F—201 241403 2 111
26 119 Start of Sector O End of sector O
H Y C H Y C
32 16 16 58 19 18
32 29 11 58 30 19
32 48 7 58 40 15
32 64 4 58 59 9
32 73 3 58 67 8
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 3
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 moocli 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
83 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




27 127 2 135 29 144 30 153 31 162 3 17 WO

2005/ 124301 37 PCT/ @2005/002171 3 18 34 203 3 219
w03605A343087 23 3 25 39 2623340 274 41 28 43c2RIB2065/002171

308 4 321 4 33 The data in the table above is

plotted in Figure 4 fromwhich it wll be see hat

there| is a felatively smoothl lhue priogression ackoss

the arjrag3al bn@9each ro¥® (th diB8cont iS8ui { v 68hown

ari seq om3the tsdansi ti osd from[(3680degr ées {o 52

degreqs, eébut| i 5 5|t ernss of agpasent| hire themg il no

di scorfti gl ty) .72The nexts t abl|d bepow shraws|t ha

rel at ijonghr p| beigween caygdl nunfjer ghagpl @icotintygd | al ong

a row[TTgm LE gg€T |) angh L NE [T ERyON| 1&g T €T grence

col ourWneerfto wifch a cara [frefates. 1T W seen
that gitggugi tgere are; Py @S (aﬁuu' d,QJ + S on
t he 1d phgfc 1c'%"| et EREe T U'SQVVF! p—) : aaeng

C

DA O 0 R T e 4
al so Use éfo :?Brc than?;3 ane ﬁarm _Jerﬁ‘i‘f,‘: h §u;
desi gn chdices Xt ever88 i he ldonflr npn 8 63
char a fﬂ53<fﬁm_b&nﬂ59 as il | hf43<_hpvm
| at er. e 1 Table of Collqur \Weel Step verses
Card NunBer frddh left 4hrd RIO 60 3 B4 2]270

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 Exan'i\ple 1 SectTrY5cards in each mood zone ] ]
Start of Sector Y End of sector Y
H Y C H Y| ¢
84 27 226 98 l18] 15
84 39 22.5 98 i26| 14
84 53 21.8 98 [43] 11
84 64 16.5 98 |57] 10
84 76 11.2 98 |e5] 9
84 83 6.4 98 [83] 8
84 64 63 98 62| 76
84 66 54 98 |67 83
84 74 37 98 |73 50
84 78 27 98 |79] 37
84 81 17 98 |83] 25
84 86 12 o8 83| 19
84 9 18 98 71 9
84 19 44 98 [29] 46
84 48 75 98 |39] &1
84 64 90 98 |[53] 64
84 66 81 98 [52] 53 fi
84 69 81 98 {59 49
84 28 61 98 [21] 34
84 59 53 98 (37| 30




23 31 3 7, 33 3 138 11394 141 14217

wo sy

36

The green values are shown in the table below:

124301 38 PCT/ GB20§5/ 002171 151 1 4
8 45 19 46 2 47 g? 4 221 22 22(:%&;3?3%5’“"”“
26 4 27 286 29308 319 3t 3311 312 31
84 61 : 43 98 55| 30
84 63 35 98 66| 27
84 77 2 98 |78] 25
84 83 13 98 83{ 15

Table Elxam;ile 1 Sector G 8 cards in each mood zone
Start of Sector & End of sector G
H Y| C H Y C
103 | 22 | 21 162 16 15
103 | 356 | 17 162 29 12
103 | 52| 14 162 46 6
103 | 67 | 13 162 63 5
103 | 75| 12 162 72 4
103 183111 162 83 3
103 {48 | 65 162 33 48
103 | 55 | 56 162 44 40
103 | 69 | 42 162 57 31
103 | 78 | 33 162 72 22
103 | 77 | 30 162 786 15
103 [ 85 | 17 162 K] 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 18313 162 67 15
103 183110 162 83 10
The blue values are shown in the table below:-
Table Elxam;ile 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 | 24 | 13 250 28 12
172 | 43 | 12 250 40 9
172 | 57 {1 9 250 55 7
172 | 73| 5 250 64 5




37 3 16, 39 17 40 18 41 20 42 21 4 22 44 24 4

25 Wth the above information, it is possible to
woSRbHudhe a conformance vaBge for such an ag@Yerdobsooz17i

t he manner described previously. Recall that

conformance is a neasure of the degree to which the

hue arjghes {083 t@ durs in a bl ock arfe2sa tthyh ja 3

predetlerm fed p rdnge of the 180 dggree|opposite

col our| em tlhe £a% dur reterence whedl a50andaé S| 39

pref erlalby [C&J 6 4t €d aS descri bed |pe&Vi owsl Y a5

However ;789 g4 pB®I L CUL _cal culati on| kT g3 ao o N| t he

preserl 336, A4 [Of The TOrours oI gpar f{ Clolgr| card

have thg—h? T [THE angt e, Tt Ts =t S [epyyiek bthi L—:.l‘u find

the r gt gf=tfremumber—of—card—corbrgattons ﬁ“'

fall ! u?a etet } aAeh é L/z
nunber—e+—gesstpble—ecard—10 aast gatieﬂs. Thiis—-s{ shown
in t hdrE+iR b&ow—fora conparisofPhbl tha J8dl and
green st I above (here_ thg 23 1 2:8d GIZEQ
sectorls1fh i 18| #8ference colour  wheddo ;rmﬂl_&ﬁ_i
opposilt4¥2 N3 p&#®%/ 124301 39 PCT/ G285 0821782 Red
versud &F2gmR7298 29 30 31 33 3 2425065282 27288| 30 3

18
22

<]

adaotaor [~
I

3
o b
O D

.
1

D
T+

H 3
b b

—

24 25 26721 3| 4 23 24 25 26 21 28 |54P2 23 P4 25
26 28 | 6_21 23124 25 27 7 20 21 22 23 24 26 | 8 19
20 21 122723 ®6[ 39|18 19 20 21 22 24 Had|vs1 or @en| 27 28

29 303178333338 1 1 1 0 3 1 1 1 ds0l|0204 2411 1 1
0 5 T 374l [Lusl] 24 250 | 38 | 29

172 |81 [ 17 | 256 | 50 | 16

172 [ 75 | 11 250 | 56 | 13

172 |83} 9 250 | 72 | 9

The violet values are shown in the table below:

Table Ilixamlple 1 Sector V 7 cards in each mood zione

Start of Sector V End of sector V

H Y C H Y C
262 {17 ] 13 341 | 9 8
262 [ 26| 11 341 120} 9
262 | 39| 10 341 1354 7
262 {54 ] 8 341 |48 5
262 | 63 7 341 | 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 1691} 10
262 69| 10 341 | 75| 5
262 | 71 9 341 | 83| 3
262 | 8 | 188 341 | 6 | 18
262 | 10 | 337 41 19 1 3
262 | 18 1 351 341 | 9 1 33
262 | 23 | 340 3449 (15| 30
262 | 34 | 304 341 [ 27| 29
262 | 501 177 341 145} 20
262 | 8 26 341 [11 ] 20
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steps between the hue steps on the reference col our
wheel of Jghe| i8¢ bi oLk colour cardssgstlens 28 fo 33 5
as showl)agoangy Theg Nie steps on t Ne s, £1|esengge [col our
wheel o Jghe| Jf $€hg D[ OCK COIOUT — CAREF |(3I[ERF B to 9).
Note th 263! FB3 B L§ [epeat ot CE 38 i6I7 '57t ehhue
of two ¢ ardsi T ttegreem TH GrvETt t hat
t he ref-é-?@ge-eT%sl Stelwhreet—is Hrcfc?g |y83 ivj ged into
48 steps, a 24 step difference between two steps
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on the reference col our lower matrix is
withiny thp ragen representedfintthe tazbﬂdsf@nmcﬁlm stiopvnoipt the mabde bglow,

it s e EEL ARV fBr B2 ot e dh 58T sRL Pk e
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exagiple 46 WpparRat frombe ab!ﬂS@bom dhq eplewrs pgt any paptiqylar siescard
all ljfé.re tﬂgdﬁt‘% é?ﬁ]ci:@%r X“c%%@cﬁfoﬂ‘paﬂw pg function

dow s Gnctron bei ng that if
the di fference val ue Iles in the range then 20 to 28,

t hen nfor chleve nd the value is replaced
by a onE enth%/’%ﬁafe ‘t%“eéseﬁgﬂée he difference val ue

t
is repl g%_su rf,’;”“ WO-2005- 124304 40 v
PCT/ GB2855+f CCZJf.; Tg obt ];’:.r the co%fo ity —vatue, the
nunber [ef—t—s—mn t!f‘.a‘éfl ewet—ratx—i-s—agdedt-up— and
the ratlie—takef—oi—tHeobiainet—su aga-ast—the total
nunber |of—ent+Ples i-nthe ot xe—In—this bxahgl e, the
ratio ils A’JIAR:4 or. @0 75, {to g ve £ conform-tyfval ue

of 87.18% anﬂ that'7thislis the confolm.tly vallue just
between_the refl and ¥green|blocks % The ahpve
procedure can #lhen bel fo¥] owed| for [evefy col our bl ock
pair within a_Bow. er¥H| the sectors on the reaference
col our wheel of) the two 48 ocksiarejsubstantiallly
oppositie. In tiRi s exanpl4d opposing pairs pf bljocks,
and the resul tifing conforsgty Val ugs obtai ned hy
followiing the1above fpr shch pair, [arejshoin in the

tabl e bel ow. - 130 Overpl | |eveds of Conf dr mahce Hir st
sect or |Possi blygl Conbi hati pns ggf th No. o¢f Cpnf orjm ng
Combi nat 1 ons 15 70

16 73

17| 77

18 80

19 84

20 87

21 &1

22 95

23 o8|

24 103

25 111

26 119

27 127

28 135

29 144]

30 153

31 162

32 172
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10

15 of steps on the reference col our wheel. In
i,Lian, the |ightness and8 chroma val ues ] )%.ﬁ
wo%@%ﬂ%g%?he different zones are arranged di f\ngtl;g 2?/05/002171
fromexanple 1: in particular, conpared to exanple 1,
thi s exanpl F15khn t hat it 49 unbéer off cards

in each_sect’dr but the dividdions off theé set¢tord that

af fectg the Wesullting conf‘kﬂrrrit;/ alue 20 Sedtor
Cards Colourt8] owest hil ghest4SLovest | Wheel s ep_i{step
hue stleps Rg7 7127 38 346 0 7 7484 40 29132 |Go 5 5
41 45 61.1420Y 5|5 4612 82.28 G #7117 3|9 97.89| B 7 7
10 16 166.5%4 V 10 10117 26 P56. 648 he dbove tabl e sets
out the nuner of cardls i n epch blwpck, {refeérence
col our |[wheela3 st éps, lhue angl e, amg | oyest |and |hi ghest
reference wigel $tep for Thel second exanple, 1jn the
same nNer zF descrihed preyrousTy fog Exanplg 1.
There floITOWg Tables 25 Settjng ou] thg hug,
| i ght ngss,~appchrom nance values flor he 11Tst| and
last card—(fgpm e fref )T each IbI og R, for ea;:h
row, i the gEmemanmmgr—as previrougl y I‘ES?EHI ed for
Exanpl e=1—Y12665/12430142 PCT#GSZOOi/OO 171 Tabl e
Exarrpl 2 S"L,I -ofF R Ll.al gs—fr—each{ noog—tote étart of
Sect or R-End—pt—gectofrRHGEHY7E€E—350 123327 7 27
350 10 |32 2.;32}5 56—3H0—311+—43—2+15564 3 +5-38 27
21 44 |350 2834127 34 40350 342821 38'32 {350 25
44 27 2843 3%50135 3¢ 27 47032 340 54 20827 43 21

35

36 14

3 15

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

wheet are almost opposite).
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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 6 27 30 13 350 41 4 27
wohBoPi24330 56 3 27 64 5 350965 2 27 73 4 35QAAcr0dde0z171

TR 3 3527 13 44 980 26 25 27 28 30 HLTHE

18 27 42 25 350 56 12 27 53 18 350 68 7 27 67 11

350 83 3 27 83 4 Tabl e Exarrpl e 2 Sector 0 Cont ai ns 7
CcT‘dﬁed chrnoot—=ore St-atr-t—ofT-Sector—0Erd—of
sectorG,‘bé YI|ICHY¥C 3223 23 29 93§6 52 19 sfé 52 }3
S I SIS T3 B E I T A D
e s o e e
Pe%pegzﬁes#eeeézegiez—dg233.5,572 28 Bo27g 12959 g1 b9
33-83-8250-85-g 22 16 u@359 24 182530 29 q 28g]3q
3248 7850 40 15 282 g4l 2259 28 o 242| 7353 5@76T 8
7 20 21 22 23 24 26
8 19 20 21 22 23 25
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
9 0 0 1 1 1 1
6 7 8 8 8 S 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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3283259834 321641592049 32 25 28 59 31 42

Woiéﬁﬁ%‘?%gs 4 59 77 132 '?’gbllg gaﬁ& 572 Sectorf’%%’i‘%zg"%“’"”“

cards in each nood zone Start of Sector Go End of
ToSobedie lth@ébﬂfbﬁhig vhlYe, Ghe G8mBerlOf 8% id Zhe2fowed Inakhix 44 added up,
23 53 63 28 65 81 49 76 63 42 73 81 61 87 63 51 68
andg thegpptigatakgpof thesgbtgined sumaagagst thy totel gumper of engraessip the

malfe 36 G Gimpl e F2l BE 08P, (e ety g of
87.6%. Biotd Bai’thBlis 8 cbAforfiXtyVhlubGua b8tlvesd thb(red 68d Gfedl bRiks.

67 8 63 745.781 717 63834481795 63 19 49
81 41 70 63 34 47 81 49 56 63 46 35 81 58 42 63 55

The b fifoctitire Coh (i b (o fof ovbly obfoud BIdek paft il row,

whegscthe sedtos aathdgeferensachlown edhezbof the two blocks are substantlally
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 sectoriPossible Combinations| with [No. of Conforming Combinations

R 48 G 42

o 42 B 36

Go 42 Vv 34

Y 35 \ 20

G 48 R 42

B 42 0 36

v 42 Go 34

Tolals 299 244

0.81606

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
substantiaily 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 is 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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Start of Sector Y Internedi ate hues End of sector Y H
YCHYC 83918 95 7 9 83 19 44 95 29 46 83 48 75

woeositras0k 83 64 90 95 53 644183 66 81 95 52 FP%T;§§20§§}002171

61 95 59 49 83 64 63 95 62 76 83 66 54 95 67 63
74 37 95 73 50 83 78 27 95 79 37 83 81 17 95 83 25
thg blgk with the I@es@ccnﬁmw mh(ath@syeliawﬂslocleaar@gh@mc Egu@cfance

SE A 508, 500 b B b 4 S B S
gl&% &@trastingcofofirs theﬂ?seﬁ&mfg?thgﬁoﬁéasﬁﬂé cSBuP® B0ica cBRur, the
83 77 24 95 78 25 83 83 13 95 83 15 Table

bl%wtih dhohighest gpnfermity: ¥alue should he khossa s therrscorsmendation i.c.
t h d Y,.C H.Y C
in ' G Ghe, B IBEL, s UORarkR Ry y¥on 54l e, Shidere =
vidlet &5da fitk0dolowd, Bén A5l ®odld prddde »2ofifasidBcatoud5 101
59 48 158 49 30
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 fuill 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
i 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.

e gt e b B L N N L S



101 48 65 158 33 48 101 55 56 158 44 40 101 69 42

woghRi oy

1 WD 2005/ 124301 44 PCT/ GB2005/ 00217
2 22 101 77 30 158 76 15 101 85 17

%g g&%ﬂ@{)z 171

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

83
32
13
Sec
End
39
176
252
176
252

28
! ,?fef %ﬂ“éﬁgfgé"ﬂgé 2%’3 T%%giﬁig‘i% 1= 8 60 16 101 B3
»Be—6r+—i5 18310158831 bte EX
‘-G-I’-—B—'_f "‘:'rg Hi A-reaeh ot—zore—St al l of—Sector] B
of sector
{Blart of Spetor R7 122( /(!:5H225(20131£ Endﬁg E‘& fz '1l§° '1’263%6
4009 p5X 3p 85l 176 57 22 2B2Had 21Y 135 &4 4F
263580 | 176 E(®334 252 37 35 N7 d4 28 232 BA 25
713508 P56l 321 | 176 77 16 252277 145 116 B 1
773 176t 16 484 |252 15 15 162?24 135252 28012
350 15 38 27 21 a4
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 o 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 1
350 83 3 27 83 4
Table Examrle 2 Sectc% 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 3 o1
32 29 42 59 34 47
32 43 30 59 42 K1
32 30 51 58 44 54
32 45 37 59 49 38
32 57 25 59 57 29




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

wo2Bd 23024 176 49 21 252 38329 176 61 17 253cafgiMesi02171
176 75 11 252 56 13 176 83 9 252 72 9 WD 2005/ 124301

46 PCT/ GB2005/ 002171 _Table Exanple 2 Sector V10 cards
in each2noofl zéAe St art3d of | Séct @ V_End7®df gectitér ¥V H
Y C|H WB2C P6178 188 32 6/18 2/1 1D 387Y 342 9131
26118 $#51 B4289 33 261 2B 340 5842 [I5 89 261 834 B04
34227 29 P61 50 177 342 #5120 261} 22 35 342 27 B8
26132 31 302 48 21 26l 246 13 X2 6P 21a 2471 g4 I
342169 360 P6I1,89 10 3AZ /b $ Zpl /[L 9394218349 £61
17 137342 98 4801 {26 T 3FZ|20 2pT 3y 14 54}5 3p 7
261 9‘1%"5“2‘6‘1“63“'7‘—‘ A28 72 3-342] 73
24222923 p26q§:‘+?;§14EOGQEGEL#F%&M 232?1 26]527 24
YU GbU UL 83‘! 40 \.)§L J L 59 83 4
3z 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 Sector 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 G6 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 6o 22
63 77 12 81 77 17




261 63 10 342 67 7 261 72 3 342 83 3 Exanple 2 Table
erses Card Nunber fizomLef Card RO
WO%B‘??%‘?‘QY%S 35 49 514 620 7 27 8 -%T’gm?g‘g’”}{”“
10 41 11 45 12 50 13 54 WO 2005/ 124301 47

PCT/ GB2005/ 002171 14 59 15 63 16 68 17 72 18 77
19 8120 83 21 8622 83 23 90 24 95 25 101 26 108

27 1fakle mpie @ Seolgr Y 4gardgm epghymood zone
Start of Seclor Y Intermediate hues End of sector Y
HlY C H Y C
83] 9 18 95 7 9
B3|19| 44 95 29 46
83|48} 75 95 39 61
83|64t 90 95 53 64
83|66 81 95 52 53
83]|69] &1 95 59 49
83)64| 63 95 62 76
83|66 54 95 67 63
83|74 37 95 73 50
83| 27 95 79 37
83181 17 95 83 25
83186 12 95 83 19
83|27 | 226 95 18 15
8339 225 95 26 14
83 (53] 21.8 95 43 11
83]64] 165 95 57 10
83764 11.2 95 65 9
83183 64 95 83 . 8
83281 81 95 21 34
B3|59] 53 95 37 30
B3[61] 43 95 55 30
83163 35 95 66 27
B3177] 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 | € 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




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
woteodihz0146 324 47 333 48 4342 The above dat ai’CT‘/ﬁBzoosloon’il
plotted in Figure 5 fromwhich it will be seen t
there is a relatively snooth hue progression across
the [arfiPhy| 88 0138 leach row (the di pcidAt | nuf2y | siaawn
ari sleddbn tThe drlansi ti on from 36D 1@8greem to 0 15
degried8] |bsa [i1m |t erns of apparent 158 huegd here 13s 1o
di sdontinuity). [The next table below ghows tlhe
rel gt itonsjnzp | ketjween card nunber| (1@gal n gounff eds aljong
a rqwidf gmad heylleft) and The STepgp | Nexg eT[er gpce

col durgpHeg Thg [WhTch a card Te[ akgS| 'Jg W 6’ geen
that_QﬁV\‘gU@a Ii% e are 48_ caras; s St €53 O lllg

col UL eR T Ty [meed e nrssed; alkégl Tet mnlwto

ULCMO. VA 4

one |C S 1 rece—hetweerr——cards
b"f asu ? 2 Tohsa (f

2005924360 6—RcH-B2665+-0021+4 ap 2 Fabte 4.
anl St An vyaorocnc Card N
SR TIDA 171 I O S 1 T D o
101 | 40 | 30 158 28 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 Example 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 18 252 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 8




733 834935 10 36 11 37 12 38 13 39 14 40 15

WO%&OSég ég 17 43 18 44 19445 20 46 2%04; %éT@ %(%)?602171

4 275 286 29

10 33 11 34 12 35 13 36 14 37 15 38 16 39 17 40

18 41 19 42 20

Table Example 2 Sector V10 cards in each mood zone

|

Start of Sector V £nd of sector V
H Y C H Y o]
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 28

261 50 177

342 45 20

261 22 35

342 27 38

261 32 31

342 47 27

261 46 23

342 60 21

261 64 14

342 69 10

261 69 10 342 75 5
261 71 9 342 83 3
261 17 13 342 9 8
261 26 11 342 20 8
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
Exampie 2 | I
Table of Hue verses Card Number from Leflj
Card R O Go €] 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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43 21 44 22 45 23 46 24 47 25 48 26 WO

2005/ 124301 49 PCT/ GB2005/ 002171 Now consi dering
woeeRlshty, applying the salfe procedure as deggy % BR65/002171

previously in respect of Exanple 1, it is possible to
obtain conformty values as shown in_the table bel ow
Overldl | |l evel lof S8onflormi ty |Nunber{ of Conf ornin
Fi r 96 sget o Nunber off pé8si bl e Conpi nati gns wit
Combénatfions R 49 G 43 60 49 B 43 | Go 50|V 35 Y 40 V
35 15549 R 431 B 49 0 432 V|50 Go B5 Totdls 336277
D. 834405 5 Thus, 1 njthizg exanple,| a conflorm ty|val ue
pT_8g% 1js obt g ned, ghogyngjthat the arrgy has|[good

COoNgr MUy ang nence [Wi 't bg VgIy psefut r—coirour
Oanasting. AS Wt rie 518§Xdlpie, et e Luc
UL5t Htock—as—beer et un-‘u dgg rst—th gU| —arre—2161
ladl 1 1 PR =t A baoclt bhao
CI vV I ULRKRS, Jut 1 IIDL Cau IIC Cl O T \.\,r\ TS TTTC
f bUi‘lf FtH lty' \UIII 40 fC glc |r| vadenne 280 0N f Nr
I B - 1 vy VOeIfouo A A LI~ )
ol E Jhuc ttha val o hi r\'\l/_é‘ ol _G,G_gmnded
Ul yé- |Iluu’ Cprre ]UI oV LA U.-ll\ T 1
o+=pafchi-rglaga-ast+heviol et . W AVA
hnlzﬁ tHere id a choilce of {wo or lod® Rl ocks 1o

tRF adainst |a bloclk the blaock mktﬁ1ih6 hi ghegt

con8rnilty shduld bel chosef. 15 Hxanffe{3 A fulther
exa@dl e (will now be described. thel deskrilpti on being
n 8he dane fdqrmat a$ above. Sectjor 18ards Col olir
Wheet stieps | gqwest hifghest Lowest 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
48 324
a7 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 wheet

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




step step hue R 6 8 27 34 346 0 6 8 35 42 33.87 &
4 43 46 69.78 Y 5 4 47 3884.55 G 8 8 3 10 97.89 B
WO?"‘%%’“%‘P%S 184.77 V 7 8 19 26 274.78 WO 2005F¢34-Fz4054§2171
PCT/ GB2005/ 002171 The above table sets out the nunber
gkampée @S | n eqch bl obk, reflerencelcol our| wheel ! steps,
TdSe aNCHIRy Whaeh SipestesaCrild Rugbesomnefier ence wheel ste
or chlae thigdlexampl g, && |t heysange manngr 8s \'
€SChi bed prevTrously; for anpl'e 1. Therp fol |l gws
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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
wo03sa343bP- 6 349 67 9.3 29 4§ 10 349 74 5.8 %@Tlfﬁﬁz@&s%gzm

Tabl e Exanple 3 Sector 0 Contains 6 cards in each noo

zone Start of Sector 0 End of sector 0O HYCHYZC

35 16 16.2 66 21 32 1 35 29 11.8 66 37 22.1 WO

2005/ 124301 005/ 002171 3 4 gG 48 17.
Noyscagsi 2“‘28%%‘ '7n éPP 87e samge gEpco r? aidesgg e previpughy in
resé&t 3f ’Exal?l le3lO 1otk plas@@le:i@ ogﬁnﬁcorﬁ‘émﬁ \fsa@ue% a@@hé@n%the%gble

7 33.3 35 68 12.7 66 72
bel¢8:-14 6 35 83 7.6 66 86 10.6 35 7 15.7 66 8 18 6 35

LN Yl Ya Yl o S oY n S I A A O QL1 4 C A O A 120 oL ’)E 19 62 1 UU
dedpllleyel of Capformity s 65 51 6o 2 lac a9 23 7 7666057 7
r Mirdog 3
bl B0,30.8 obdindliuh 100" Haog P20 ¢
D O. k [o1e) OJ U1 %L o Z1. Z 0J43)\) gL Z.
8] 49 B 43
Go 50 \ 35
Y . 40 \' 35
G 49 ‘'R 43
B 49 0 43
vV 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
10 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.
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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
v 7 8 19 26 274.78




Tabl e Exanple 3 Sector Go 6 cards in each nood zone
f Sector Go End of s#ctor Go HY CH 70
Wogéegé‘tif‘ 184 27 22.6 70 44 21.5 84 39 22.5 78&@%‘?5{?“2”1
84 53 21.8 70 61 13.6 84 64 16.5 70 68 11 84 76 11.2
TheOabipse able ets @3t ehednunit@r ¢ ca@ls 4n gactpblogk, referg@e 38lamt veheel

84 61 47,5 60 47..5 84 73 39.8, 70 .71.34, 7..84 8 .
stép, e apgler and oweeonlieic ferdhpedumetsilp gf tad ol Xhmple, in
th sdifle thaBferlad dR6cribéd pkéi &ﬁf&%xﬁ%@l. THras fb1i6Wsq4biddsetting

60. 8 WD 2005/ 124301 52 PCI1/ &2005/002171 70 49 79.7

oug thegmeglighgners, @ chpmingucesalues fg the frsg andyipstgardzéfrom thy left)

infelfiogly F el it Gund Sy pindss Blopidusly pldemy ol Prample
1.24.2 70 78 14.6 84 83 12.9 Table Exanple 3 Sector Y 5

rt of Soctor——¥-End -of

Car-ds—n—each-npod-—zone—Sta
Eable BExample 31$evtor R |§ cardssin gach pigodzong gf 18 15 2 86136
18.5 45 2813.7 86 53 15.1 95 43 11.3 86l 67 12195 57
9.8 86 75 11 95165 9
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 36 354 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
0
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 43.8
349 26 335 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
349 657 9.3 29 67 10
348 74 5.8 29 74 6.6

Table Example 3 Sector O Contains 6 cards in each mood zone

! | I

Start of Sector O £nd of sector O
H Y C H Y C
35 18 16.2 66 21 32.1
35 29 11.8 66 37 22.1




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

woMo12486 83 25 95 83 25 86589 13.5 95 83 18. %T/@@m&%oozm
26.3 95 7 9.3 86 23 52.5 95 29 46.4 86 49 75.7 95

61.3 86 61 86 7 95 53 63.8 86 66 62.8 95 52 53.2 86
71 42. 6 9B 5D 48. 4 8598 6il. 36®5[2M833. 5 1838 59]53. 3
95 37 29.3% B6661 (43. BH5 5H 266 9| & 63 3496 95|66
26.5 86 37 p472 95 78.424.8[| 865 88 ¥B.9 95 B8 15| 5 WO
2005/ 124351 pb3sPCl/ GBAOOS/ 0P21g6l | Taal ) Exagple |
Sector |G 8 chrds I|n each nogd zon¢ Starjft of Sector G
End of [sectof G HY CHYK 103[ZZ 200 I/83 16 1.7
103 3516359 [[78p724 11581 103 Sgg 1P- Bol/[8 43g41- 9] 103
67 11. T 18 p745- I8 7> M2 da’ B[ 7347 ?.__?E?_?j 10.7
101 09 [aiise i od 2535 1ofl 768 oh S5 93 107 77
205 1iet kisatl ey KU TR SPega P Ths
' 3 78 10.6 66 14.6
35 83 7.6 66 86 10.6
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 42 727
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 Exampie 3 Sector Go 8 cards in each mood zone
| I I |
Start of Sector Go End of sector Go
H Y C | H Y C
70 26 321 84 27 22.6
70 44 215 84 39 225
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 5.8 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 83 214
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




101 7 9.3 178 8 22.9 101 29 46.4 178 11 25.1 101 39
18 35.3 101 53 6
9 101 59 48.5 1
37 101 37 29.6 178 33 27.5 101 55 29.9 178 49 21.1

ol

178 30 46.7 1
50 32 101 21 3

Searma g

101 66 26 -Snld'ignw_lp.'ﬁ” & 47 8 I78g{g 11.1 1_01
83 15 178[83,8 857 le.m@e_ﬁxfi plsﬁ 3 War ds in
each nood ufélc \_$gll = ”i](’UI UI84VVIIU$3 PTERF oIt to 18
Start of Ppeeto B—Hrcot—senit-ot H—r—€+HY¢ 191 19
Z 121 & 1 1. 299 12lla 2o fo¥al oL 1.0
529133620 47030127 g BO0ogllofa7 1028 b, BL3. 3391(13'35
6.6 101 £37% I 4%l 708 > |78 3568475 538 o 34 7
191 51 29117®6b 8> I3g 38.7 101 B4 2368 Dgoddd 23 1 WO
2005/ 1243017%4! E891/ lcR22fk/ o> B#1 | 63163398 61269 64
13.5 191 79700; 97960 6¥.D gl 411837619 268 71 9.1 O
191 9 24.7 269 874L7. 1 141®1 [l4 849.|168269 11282. 1] 191 22

27.5 269 15 41 191 24 35.7 269 18 27.6 191 39 24.4
269 27 23.2 191 55 22.3 269 39 18.8

Table Example |3 Sector Y 5 cards in Tach rnolod zZone
Start of Sector Y End of sector Y

H Y C H Y C
86 23 24.6 95 18 16.2
86 36 18.5 95 26 13.7
86 53 16.1 95 43 11.3
86 87 12 95 57 9.8
86 75 11 95 65 9
86 83 6.2 95 83 7.5
86 64 78.7 a5 62 75.5
86 71 56.7 85 67 62.6
86 74 38.3 a5 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 B6.7 95 53 63.8
86 66 62.8 95 52 53.2
86 71 42.6 95 59 48.5
86 28 61.3 a5 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




0 191 11 22.1 269 11 21.6 191 22 19.5 269 18 21.6
191 39 16.9 269 33 16.4 191 54 15.2 269 46 12.9 191
osi24A39 63 9.4 191 72 8 369 72 4.5 T_abl ew‘}%@mm
Woggcstl%r V 7 cards in each nood zone Contai ns col our f
wheel steps 19 to 26 Start of Sector V End of sector V

HY CTbblé’E%mﬂﬁ@S@étor]GLBZa@é%ﬁ ebéh Redd zodS0 35[10. 8 335
24 6. L 230 4 33b 41 4.7 280165 56 33556 2.9
280 7B 3 335 z.s 28083 1.5 33% 73 1.6 28028 31
314 [ gesBtonhs "o s s agg oy oEanalsoger 1500
83 2 ,3§ AL ()zﬁ 280 7 253 335 5 17Hg | o¥Q114C431335
9 31.81034221ls 2 v 335 9 33 3 230 YA DAB5|348716 30
280 2B 193 |AB5334687123 5 230 33 20| 7835 245[141.8
280 91 4931 5235138 P> 5 230 14 20 .9 1385 #3 22189 P8O
27 20| 1083737 11.7. & 280 44 14.4 335786 B7Z. 1 9280]| 65
6.6 333059 .5 12 178 | 73 4.8
103 183 )] 10.7 178 83 2.5
101 | 48 65 178 31 44.8
101 { 55| 56 178 | 50 36
101 |1 69| 41.9 178 64 25.8
101 | 78| 334 178 71 18
101 177 ] 285 178 77 15.6
101 {85} 174 178 | 82 11.5
101 7 9.3 178 8 229
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| 48.5 178 50 32
101 |1 21| 335 178 19 37
101 | 37 | 296 178 | 33 27.5
101 [ 55| 289 178 | 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 8
H Y C H Y|l C
191 19 ] 151 ' 269 | 17 | 12.6
191 | 281 13.3 269 126 ] 10.5
191 {40 | 11.5 269 | 391104
191 {64 | 8.8 269 | 54| 7.9
191 | 73 6.2 269 163 | 66
191 |83 34 269 | 72 ] 3.2
191 | 32 | 34.6 269 | 22 | 34.7
191 [ 51 ] 291 269 (32 ]308
191 | 60 ! 23.9 269 ] 46 | 231




WD 2005/ 124301 55 PCT/ GB2005/ 002171 1280 73 3.5 335

Wo%m}s@z@?xanpl e 3 Table of gjue verses Card NUEPT@JZ@%@QZHI

RO G YGBYV 349 2 357 3 8
6 29 7 35 8 41 9 47 1053 11 60 12 66 13 70 14

73 191§ 8179161 82 18 84 1Y Pbgg 4413, 91
22 93 ‘%“%\\ 9 [2%0.4OL_ 25108 26 I1If p6¢ ] 682082 135
29 1490083 et 70 269 [ 71 ] 9.1
0
191 | 9 | 247 269 | 8 | 171
191 {14 ] 206 269 | 11 | 321
191 |22} 275 269 | 15| 41
191 | 24} 35.7 269 | 18 { 27.6
191 | 39| 244 269 | 27 { 23.2
191 | 55| 223 269 |39 188
0
191 |11 ] 221 269 | 11 ] 2186
191 [ 22| 19.5 269 |18 1216
191 {39 | 169 269 | 331164
191 | 54 | 15.2 269 |46 [ 129
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 ] 147 335 [13] 81
280 [ 35| 108 335 |24 ] 6.1
280 [49 | 8.2 335 |41] 4.2
280 [65] 5.6 335 {56 1] 2.9
280 | 73 3 335 {654 2.3
280 [83 ] 156 335 [ 73 1.6
280 | 23 31 335 [ 27]376
280 | 33 27 335 1471274
280 | 51| 1858 335 |60 ] 21.4
280 [67 | 98 335 [ 69| 96
280 | 74 4 335 [ 75 ] 5.1
280 | 83 2 335 [B83] 3
0
280 | 7 | 263 335 [ 6 ]17.9
280 | 14 43 335 [ 9 ] 31.3
280 [ 16 287 335 [ 9 1333
280 [ 241 245 335 [ 15] 30
280 (28| 224 335 [ 27 1285
280 | 33 | 20.2 335 [45] 19.6
0
280 { 9 | 241 335 [12]225
280 | 14| 20.2 335 [23]22.8
280 |27 | 201 335 |37 (175
280 |44 | 144 335 [46 ] 121
280 | 65| 6.6 335 [68 ] 85




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
woWbhs22951124301 56 PCT/ GB2085/ 002171 The abo%iﬁ’%‘ﬁﬂméﬁozln

plotted in Figure 6 fromwhich it will be seen that

there is_a_relatively snooth hue progression _across

the array28al png|eash Irow (the di scprassnluia ly 4.4shown

arises on the transition from 360 degrees to O

degrees, but in terns of apparent 5 hue there is no

di scORPI®A ty). The next tabl e bel ow shows the

r e| atablepf HN?VﬁﬁM@ﬂffﬁMfir (again counte al ong

a rqufedom Rhe |@ft) andS®he stlep on (1§ reBer enée

col qur twheéf9 ich a card rlelates! 1D Tabl & of

Col qur2\Wheéb7 $t ep verses Card nunber fromleft|Card R

0 G Y3GB ¥ |1 27{2 28 3 30 431 53 6 3B 735
8 36 & 3F 1610 39 |11 40
22
29

35
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

5
6
7
8




10

12 42 13 43 14 43 15 44 16 45 17 46 18 46 19 47
o082t 1 222 232 24,3254 265 276 287
WwOoz§ ¥ 9 312 10 32 11 2005/ 124301 57 FPCT/GB2005/002171

PCT/ GB2005/ 002171 33 12 34 13 35 14 36 15 37 16

38 18 39 19 40 20 41 21 42 22 43 23 44 25 45 26

Now, considering conformty in the sanme manner as
Thelabeve tatel ialpdoteedf or Fignee priearh ovkich 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

Card R O Go Y G B \

1 27

28

30

31

32

_33

35

36

@ |~|o o [ W N

11 40

12 42

13 43

14 43

15 44

16 45

17 46

18 46

19 47

20 48

21

22

N[ B =

23

24

25

26

27

28

29

O~ {®m | W

30

—
L]

31

32 11




exanpl es gives the follow ng Overall |evel of
conpliance of exanple 3 First sector Possi bI e
b ions with Conformswy conmbinations
P 042 V'35 v 35 V26 G 48 R40 B ﬁ"%@%"’%m
V 42 Go 35 Totals 299 243 0.812709 5 Thus, even wi

tABs furtther arrangenent differlent frdmthe fir42 a d

sagond exanpl es | al readqy described, aconforimt¥$3val ue

of3581. 2%}i s obt di ned. Again, as|{wi th tlhe previ ot

exanpl es,| a choijce nust] be nade| bet wegn yel | ow afd | 10

0ggbd as ffo which 1s redqommended] to contrast W thg

VI39I ets. n thrg exanplje gold 1 chogen, asj}itq@as

—[gg nlgn,r confgrm Ty, |EXanpi e @ 15 AT urtnei exanp] € qg

WL TTow e desqribed, (WO 2005/ 11224301158 20
0D o nlaV¥aVe Ynll o VYa¥a W B X1 oo e ——t, 1 o, 1 A AL L 1 e
rh’il ODZ0907 OUZI1I Tl SCU UT —CAar US| CUI OUTlY vviecl I OWeStL ’21
R—ghest fowest—gteps—stiep—step—hue—R {8827 134346 Uso
Q 20 410 .22 0O Ca A A2 AL & ZQ A, A, Y, b oY oW, | c
O Ty A AL I = +J +tTOU UpP. 10O 1 = F = L O, PJ
f‘4§ 8-3 0. Q7 Qad R._Q 1119 1ba. 77 \/. . Q O 1 26 23
A —d A ~7 T Uy L~ U H U ok ke e O p= = i 2 L v U T 7 —=\J 5
2#4_73 The blelsets out! t-hendrber—of—cardsi i
edBh hlodk refarence dolour wheel stlans _hue angle 26
T " T < | i © I 3
and | owest and hi ghest reference wheel step for the

Nl BB B Iy SRR A B v

exaﬁ@ﬂdslgﬂ-@as@hﬂ fotloesiwgie, |ightness, and chrom nance val ues
for the first and last card (from the left) in each
bl ock, for each row, in the sane manner as previously

Pr eSRITLEH 16vel of cofipliitice of exathple 3 OF -CCtOr R ENd ©
sect rst sector __|Possible Combinations with_iConforming combinations
R 48 G 40
) 42 B 34
Go 42 Vi 35
Y 35 v 26
G 48 R 40
B 42 0 35
N 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
gold as to which is recommended to contrast with violets. In this example gold is

chosen, as it has the higher conformity.

Example 4

A further example will now be described,




HYCHYC 349 17 14 29 17 18.4 349 30 10.3 29 30
49 49 6.7 29 49 8.2..349 64 4.3 29 64 4.8 349
woRpsj1243

M9 73 3.8 349 83 2°99 83 2 349 19 4FCH/GRA0GHP02171
51.1 349 36 35.4 29 45 36.9 349 48 27.6 29 57 25

349 607 3Rtof PLHE Tdobur WHERI [ dowedt 1 mgﬁeép 1Qwest P49 78
8.8 29 83 7.6 349 [T 23eM 29| 7sidd. | @49 10 . 1| 29 15
55.5 I3Ag TH #3529 15 5§ 34015 3T 5339 ¢ #3. 6 349
26 3375 69 3 43 349 og 2T 43?) 3 6{120 oé-- 874"/‘ 28.1
29 141540549328 o7 24 27 B2 9 dei0cigs) 01
223 D 4 J =1 L= J 0T L L1JIJ. U \.)’-.?J \ON{ J, 9 4 J 5 J.:) \/\D
2005/ 124361 59— berHcpaafsioskt A 1342 74158%5%] 74
6.6 S arlc’ of Segtor 8! Egd of scgt o%—OwH W-ﬁ?’y C 35
16 16/2- 85 o 35 1 | a5 89 11l g ¥g 47 48 1 WATIol 7 4
66 48L17Y1 ks B4 4 4 6B g7 b 419 3d 7263 | FHAT9| 7.1

35 83 1.7 66 83 3.4 35 30 51.1 66 39 59.3 35 45 36.9
Thé Qbo’i/% t#le 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 33 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 32.1 29 15 55.5
349 11 43 29 15 50 Q‘
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 *




35 57 25 66 65 33.3 35 68 12.7 66 72 25.4 35 78 10.6
66 78 14.6 35 83 7.6 66 86 10.6 35 7 15.7 66 8 18.6
'8 66 16 40.6 35 9 54.8 66 28 65
wo%é“%%"%. 7 35 25 46.3 66 51 68.2 35 38 33. é'%é%%gs’&”m
57.7 35 16 40.7 66 26 52 35 25 28.4 66 41 47.5 35
41[2634® 66 28 B8. 6.8 35]53 18.8 6 457 P978 135 @6 1L |3
66 67 21.2 35 83 4 066 /7 12.4 Start of Sector & ENnd
of sector Go HYCHY 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—4+t6—5—F068-t+ 8476 T2 776584 84836H.4
a. 263% cide gongzmé 20057 324300 ooEREASHOURL, 009171
70 713417 %4 5 70 78 25 5ighign Y114 €0 g%
15_6.8238161% n16'20 © 18 6 .84 12(366 72119 4824 84 21
50 7034 28 Ba 1AB® 60 8 66 | 37 221
35 | 48 7.4 66 | 48 17.1
35 | 64 4.4 66 | 67 9.6
35 | 73 3.4 66 | 75 7.1
35 | 83 1.7 66 | 83 3.4
35 | 30 51.1 66 | 39 59.3
35 | 45 36.9 66 | 54 44
35 | 57 25 66 | 65 333
35 | 68 12.7 66 | 72 25.4
35 | 78 10.6 66 | 78 14,6
35 | 83 7.6 66 | 86 10.6
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 | 42 727
35 | 25 46.3 66 | 51 68.2
35 | 28 337 66 | 60 57.7
35 | 16 40.7 66 | 26 52
35 | 25 28.4 66 | 41 47.5
35 | M 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
Start of Sector
Go End of sector Go
HlY!| ¢ THIR C
70|26 { 32.1 84 | 27| 228
70144 ] 215 84 { 39 | 225
70| 55| 16.3 84 | 531 218 !
70 {61 ] 13.6 84 | 64 | 165
70|68 11 84 | 76 11.2
70|75| 84 84 | 83 6.4
70|36 69.4 84 | 56 | 627
70|55 51.8 84 | 61 47.5
70|60 | 475 84 | 73| 3908




70 49 79.7 84 62 81.6 70 57 68.9 84 63 74.6 70 68 47
84 73 51.9 70 27 60 84 28

WOZHONR430T 7 84 61 43.1 70 &

1.3 70 42 46 84 59

5

3.3
28.5 84 63 34. 6 PCF(FER05/002171
19.2 84 77 24.2 70, 78 14.6 84 83 12.9 Start of

Sector Y ector Yy H Y ¢ 8 3124. 6 95
18 15.2 ég 323%;:%@5 26— I3 7] &P %ﬁ%&@é 43 11.3
86 67 12 TR %% 86—75—1+1+—9%H5 %6 648 .2 95 83
7.5 86 gz ; 95 J.g_ag.jf;m&:y ‘:‘; J:Z 3; 'UZ 62. 62 86
83 35 Sgizg;em@fm;“ég'ig?? A3 38 ] 03 g6
23 52.5 30289464 (g5 49 75 71 adlgh H0 g4 51 86. 7
95 53 63|80 1866806 8 05 52 53 84 |48 71608 4 95 59
48.5 86|78(49 | F995/21 33 5 86 899[®H3 B 8K631 29.6 86
61 43.1 930567PH8® (36 63 34.6 | 6M3I2p. 54684 77 24.2
95 78 2480 |86/83712.9 95 83 15 8AD| 7805/ §243Q1 61
PCT/ GB20(5/ (002171

70| 27| 60 84 | 28 | 61.3

70|42] 46 84 | 59 | 533

70 | 53 | 33.7 84 | 61 | 43.1

70)65| 285 84 | 63 | 346

70 [ 74| 19.2 84 | 77 | 242

70| 78| 146 84 | 83 | 129

Start of Sector Y End of sector Y

HIY C HlY C

86 [ 23| 246 95 | 18 [ 15.2

86 36| 185 95 | 26 | 137

186]53] 151 95 | 43 | 11.3

86 [67 | 12 95 | 57 | 9.8

86751 11 95 { 65 9

86 831 6.2 95 (83| 75

86 [ 64 | 78.7 95 | 62 | 755

86 | 71| 56.7 95 | 67 | 62.6

86 | 74 | 383 95| 73| 49.7

86 | 77 | 424 95179 | 36.7

86 (83 25 g5 83| 25

86 | 89 | 135 95 | 83| 187

86 | 12| 26.3 95| 7 | 93

86 | 23| 525 95 | 29 | 464

86 |49 | 757 95| 39 | 61.3

86 | 61| 86.7 g5 | 53 | 63.8

86 | 66 | 62.8 o5 | 52 | 532

86|71 | 426 95 | 59 | 485

86 | 28 | 61.3 95 { 21 | 335

86 | 59 | 53.3 95 | 37 | 296

86 | 61| 43.1 95 [ 55 | 29.9

86 | 63| 34.6 95 | 66 | 26.5

86 | 77 | 242 95 | 78 | 24.8

86 | 83| 12.9 95 (83| 15




Start of Sector G End of sector GHY CHY C 103 22
20 178 16 13.7 103 35 16.9 178 24 11.8 103 52 13. %é
1.9 103 67 11.7 178157 9.4 103 75 obDoo2171
woiﬁ%/ﬁ%%o% 83 10.7 178 83 2.5 101 48 65 178 3]1[%21%(.?%

101 55 56 178 50 36 101 69 41.9 178 64 25.8 101 78
33.4 178 71 18 101 77 29.5 178 77 15.6 101 85 17.4

178 82 I 5107931788229 101725204264 172011
5253, 2 AP Lo s o0 rg TooReddisany ] b 5
178 19 7%1, b7tagl g 479 33 27 [5 HI1d1YEE 28 of 178 49
21 1 10195 % 52076 g1 16 8 1011V W R 1¥%8 75 11.1
101 83 15! 3B 169 start of Sedt 78 B #nH tf8skctor B |
HY CHM®B {801138 hs 1 269 17 12188 1431 281.93] 3 269
26 10.5 | W8] 60| 1175 269 39 10.4 | 1T I6¥ B. 8.4260 54
7.9 191 7936|7626 63 6.6 4 191 [8%7&3.1432p69482 B.2 191 |
32 34.6 (288 P83 1340.7 | 191 51 29. 11268 3%330. 85
101 |48 | 65 178 [ 31| 448 :
101 [55] 56 178 | 50 | 36 |
101 {69 | 41.9 178 |64 | 258 §
101 | 78 | 33.4 178 | 71| 18 :
101 (77| 295 178 [ 77| 156
101 |85 17.4 178 1821 115
101 | 7] 83 178 | 8 | 229
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 |52 532 |- 178 | 41| 37.9 i
101 | 59| 485 178 | 50 | 32
101 [ 21| 335 178 |18 | a7
101 |37 296 178 | 33| 275
101 | 55| 29.9 178 [ 49| 21.1
101 [ 66| 26.5 178 {61 | 16.8
101 [ 78 [ 24.8 178 | 75 [ 111
101 |83| 15 178 | 83| 88
Start of Sector B End of sector B
H (Y| C H Y] ¢
191 |19 ] 151 269 |17 | 12.6
191 |28 13.3 269 |26 | 105
191 (40} 11.5 269 139 104
191 | 64| 8.8 269 154 7.9
191 | 73] 6.2 269 [ 63| 6.6
191 [83] 34 269 | 72| 3.2
191 | 32| 348 260 |22 347
191 |51 | 29.1 269 | 32| 308
191 | 60| 23.9 269 |46 | 23.1
191 |63] 216 ' 269 |64 135
191 [79] 10.9 269 |69 ( 9.8
191 | 83| 6.9 260 | 71| 9.1




191 60 23.9

269 46 23.1 191 63 21.6 269 64 13.5 191

79 10.9 269 69 9.8 191 83 2.9 269 71 9.1 WO
W°28%1F132£301 62 PCT/ GB2005/ 892171 191 9 24. 7PSEEB05/002171
17.1 191 14 29.6 269 11 32.1 191 22 27.5 269 15 41
191 243577 29187276 19139 27 269 27 2373 191
55 22. B=26$—=3b—18 ot 6——191 22
10. 5 &L % ﬁﬁl 3916626935205 1£ 144 41 15, 2
260 46112 b b BV8eh 35 060 63 5 4 11289 11 32T,y
Start ﬁk:g% L2785 End—of—seetor\ '—'2‘619 3?.5! v 1280 21
14,7 3REMNBIBI 857080 35 10 g 335 24 809 [16pR7MA g >
335 41 299 [39b@4d5/ 5 5 335 56 2 9 0289 737 3 238 g5 2. 3
280 83l 181588223 1 6 280 23 31 3352687| 89| 18.8240 33
27 33547 p7. 4 28D 51 18 6 335 60 [21. 4| 280 6719.6
335 69| 99%6|19B@274] 4 335 75 5.1 2802683| 21 3383.83 3
280 7 beor]| 285 168517. 9 280 14 43 335288 818 B 21280 16
28. 7 3B%90| 38| 36.92B0 24 24.5 335 15 26 | 280 @3 12. 4
335 27| 28 b54 [ 15.2 269 |46 | 12.9
191 163 ] 12 269 {63] 9.4
191 [72] 8 269 |72 45
Start of Sector V End of sector V
H Y] C H Y| C
280 | 21| 14.7 335 | 13| 8.4
280 {35} 10.8 335 | 24 6.1
280 {49 | 8.2 335 | 41 4.2
280 | 65| 56 335 | 56| 2.9
280 | 73| 3 335 |65] 2.3
280 |83 1.5 335 | 73 1.6
280 | 23 31 335 | 27| 378
280 | 33| 27 335 | 47 | 27.4
280 | 51| 186 335 |60 | 21.4
280 |67 986 335 | 69 9.6
280 | 74 4 335 | 75 5.1
280 | 83 2 335 | 83 3
280 | 7 | 26.3 335 | 6 17.9
280 | 14| 43 335 | 9 | 313
280 | 16 | 28.7 335 | 9 | 333
280 |24 245 335 | 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| 228
280 127 | 201 335 |37 | 1756
280 {44 ] 144 335 |46 | 12.1
280 | 65| 6.6 335 | 68| 85
280 | 73| 35 335 | 74 4.4




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
wobfesh2? 46 12.1 280 65 6468 335 68 8.5 280

335 74 4.4 WD 2005/ 124301 63 PCT/ GB2005/ 0021%)?/&2%05/002171

Exanpl e 4 Tabl e of Hue verses Card Nunber from Left

Caxamped Go Y GB V- 1 350.14 2 358.00 3 4.77 4 9.32
5 T#Ble 8BHuetvePdes Lard Nungbér Bam L&t 31. 59 9 36.14 10 40. 68
11C4id. 23 R12|4@ 77 13 @ot. 32 |14Yv58.866 15 @3.41 V16
67.50 | 350.942| 05 18 76.59 19 81.14 PO 83.41 41 85.68
22 87.19868.003| 90. 28 24 94.77 |25 101} 00
3 4.77
4 9.32
5 13.86
8 20.46
7
8

27.05
31.59
9 36.14
10 40.68
11 4523
12 4977
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 22523
36 234.32
37 243.41
38 252.05
39 261.14
40 270.23
41 279.32
42 288.41
43 297.05
44 306.14
45 315.23
46 324.32
47 333.41
48 342.05




26 108.41 27 117.05 28 126.14 29 135.23 30 144.32
50 32 175.68 33 193.86 34 211.59 3 23

W"%é"s%g;’.“gz 37 243.41 38 2@% 05 39 261.14 gg%@%mg@ozm
41 279.32 42 288.41 43 297.05 44 306.14 45 315. 23

ThéQbSAdag is PlotdaSin? EiguftB 7386m Ornié® i2 SRR/ ble? 428 lth@Athere is a

PCT/ GB2005/ 002171 The above data is plotted in Figure,
relgtivebosmadih dhe progrgssiontasrese élre arrt alomg pech; rowy(the discontinuity

rel ativel noot h [ €SSi he, ar
shilft el Gt R dn e BOOHEFRS B B I el BY anmpren
hud tharess ho ARcodtmwitgp0 degrees to O degrees, but in terns

of apparent hue there is no discontinuity). 5 The

next tabl e bel ow shows the rel ationship between card

e i t . . X

Th SRR OURGE o MR P b B bk Tt Wlinged
alonghatde Jrond &id lefiphndheauap dfihe IrefStenpe vabsewhéad tel whithkiesard

fromleft Card RO Go YGBV 1 27 2 28
relates.

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~ B | &= |

35
10 36
1 37
12 38
13 38
14 40
156 41
16 42
17 43
18 44
19 45
20 46
21 47
22 48

]
=]
0|0~ |0 |8 W

w
[ ]
wi
o

33 11
34 12
35 13
36 14




10

329 430 531 632 733 834 9 3510 36 11 37
12 38 13 39 14 40 15 41 16 42 17 43 18 44 19 45

147 22 48 23 1 2652 25 3 26 4 271,@,(;,;2&0 002171
WO.%%M;@‘%% 8 319 3210 33 11 34 12 35 13 v@

2005/3}24301 65 PCFT/ GB2Q05/ 002171 37 15 5
38 16
39 17
40 18
41 19
44 22
45 2
47 %5

Considering conformity:- !

[Overall level of conformity of example 4 |
First sector | Possible Combinations |with Conforming combinations
R 64 G| 52
O 64 B | 52
Go 32 V| 26
Y 32 V126
G 64 R| 82
B 64 Ol 82
v 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.

Sactor 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
\'% 7 8 21 26 292,73




38 16 39 17 40 18 41 19 42 20 43 21 44 22 45 23
46 24 47 25 48 26 Cons:_rg ring conformty: Qve

WOR2B0341248 conformit of exanmPle 4 First sector 53@49?%002171
Combi nations with Conform ng conbinations R 64 G52 O

Th\ﬁlﬁ&gk% g?q, cl\é 2@5%1%3@%@{ 7%12 égg ﬁ%} éﬁcggg}wﬁarg”shgvﬁan the

tablesbtlommi ty val ue of 81.25% i s achieved, with this yet
further 5 arrangenment. Exanple 5 Anot her exanmple wl|
be described next. In this exanple, only three rows

e pres%qgﬂofsgagrﬁx arTTergnt DI OCK PaghfEibebir & €F N5
(_II l:Iti'I”t'IPUt L, CAr Ub I I i CTl DI U(,KHI S IU?:.VJ . J.UCIII
1 Ubr\3 nl : :i\”l ,_j Iuc gII?BCb, U< bl CE?S-QHUJ_—LLII? | KC181I
?nnné?‘%sl ;cué Iu;' ;’Cldégc ElcéafcI - ,\:31:“:';;![ ggq.ba.,eciﬁoﬁ
Cards tolowtt-Aestl hi-§hest Lowest—3hee g?Lc stdg
Que 34%ps R 658 274 333345]1 0 g 5284 32 64 3b & g
q 30 3P 5 69 515 42 2 g4 32 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 25 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
3 15 10 52 18 18
31 28 7 52 31 14
31 40 5 52 50 9
31 55 4 52 65 5
Ky 64 4 52 74 5
31 73 3 52 83 3
31 7 23 52 8 19
3 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
Ky 52 26 52 56 19
3 67 10 52 68 12
31 74 7 52 83 5




G8 8 310 97.98 B 7 10 11 20 184.77 V 7 6 21 26
292. 73 WO 2005/ 124301 66 PCT/ GB2005/002171 The bl ock

wolu&/ 123071 nance and chromatiggi ty ranges for e%kl‘léﬁ’i%smozln
tabl es below Start of Sector End

are shown in the

of s

ect or

RHYCHYC 345 13 8 25 17 18 345246

25 30 13 345 41 4 25 49 8 345 56 3 25 64 5 345 65 2

25 734245 732 .26 93 o2 3340 7 23 O 32
25 15 soStad ek Sactor8p o5 15 50 Ras 1EnGef segonGo 44 845
26 34 36 30 40 345 @4 48 25 38 3P 345 M3 I5 A 1B 44
34526595 P5 2&33]5 1945 139 18 P5 Z® 25 234556202 »5
53 18 5845168377 25 6@ 11 345 83 B 24 8314 |St a6t of
Sectlor 58 End 8§ slectdr 0 HY CIHM C| 3315|1012 18
18 131588 ¥ 58531 145 31 40 5 52 0 G 3& 59 4 H2 65 5
31 64 4552|7478 |31 43 3 52 83|33 7331 |/ &3 53 8 g9 |31
10 43 38 1§ 343 2 73 74 3

55 9 16 73 g 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 C

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 03 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 a3 78 25

77 83 10 93 83 15




31 13 56 52 26 60 31 15 55 52 29 56 31 29 42 52 36

wodlsgdol ) 21 35 53 45 26 9 53 26 52 56 10 PSTEREGuIT
52 68 12 31 74 7 52 83 5 5 WD 2005/ 124301 67

PCT/ L—BZU Stary ol Segtor sectof Go
H Y %%ﬁH%géfégsih 74—53—99 °5ﬁ§%g¥g&§§E§Eé§§;}55
207§ 7‘“§ sk 38id P glag celagizs od 6 gp a 5483
57 334W0lc1 [ £2634 123" 0, oo 5é7§A 172, :11§§—55
22 39 M170 hig23sd OB 44 73 270501785 41 4% b3 125 hg
55 44 3W173 E35%4 1 58 5g 27 73 m:@ﬁz 35 5= 19 93 74
19 {55 10t 121 768579 18 <Slart of | Sed¥®r Y EBd of 8ector
Y HLY dO Y IC 8%7 124717193 18 15 179 41 188 9B 2% 1N

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

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




77 47 15 93 43 11 77 60 10 93 57 10 77 67 8 93 65 9

77 83 4 93 838 77 1230 93 7 9 77 21 50 93 29 46
worBosiabih 93 39 61 77 62 8%993 53 64 77 63 7@19@5,35,002171

53 77 73 52 93 59 49 77 24 47 93 21 34 77 50 59

37 3277 57 36 93 55 30 77 62 35 93 66 27 77 78 23

93 78 25 St#d oBSeck®V93 83 15 5 |WD 2086 & 34@6ry 68

PCT/|GB2095/ 0021¥1 | Staart| of Seqtor HG End of dectgor (G H
Y CH Ye®2 101 18 [151179 16 14| 104326 {14 gl/H 24 1-
101 (43 4dg7 1/% 43 1P 1300 57 917544 9| 194 65 9 15
73 9 1Pgy 837 35/5] 8% 3 | 10T 9|21 3845 9| 255 JUI72I]38
175 [T6 T0T 38 b3 gl /o3 18 45 I 77 75_3%_%‘ f
101 2['8%7‘5‘%3 pA gJ_LU1 5‘8‘1‘2“1‘7‘%557 212 ;g:z 01‘424 35
175 [19 557 TPt #0 B3O 3175 3528 1%354 Zﬁﬁﬂ’i 43 2

297 8 13 333 8 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 0 Go Y G 8 \%
1 345
2 354
3 5
4 9
5 17
6

7

B

9

25

31
36
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




101 71 18 175 61 17 101 83 13 175 75 11 101 83 10
175 83 9 Start of Sector B Bhd of sector B

WO 5 g3 19 17 192 28 13 288 32 13 1&2&’&3}%}’!’“&“
288 50 9 192 64 9 288 65 5 192 73 6 288 73 3, 192 83
3288393 1 (192 9 b5 288 7 24 192 14730 288 14l 43
192 22798 288 16 2B 192 24 36 288 22624 192 39 24
288 29822 1192 55 P2 288 33 20 1921338 p2 288 14 24
192 22919 288 21 2 192 39 17 288 34427 192 54 15
288 46013 (192 63 12 288 59 10 192132 B 288 67 7 WD
2005/ 1334301 69 PCTY (B2005/ 002171 |sti@st| of Sectior V
End of32sectlor VHY CHY C [297 10 11 B331® 9 | 297 17
12 333320 9] 297 3pb 8 333 35)7 297 49 b 383 48 5 297
69 4 A3 64 4 297} 73 3 333 T3 2 297 8| 132433 © 18
297 8 339 333 9 31 ] 297 {11 25333 9 33 P972449 26 333

19 30 35 255
a7 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 Q Go Y G 8 N
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




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

wothos/pR32 333 46 12 297 68718 333 68 9 297 7 14} 5002171
74 4 Table of Hue verses Card Nunmber from Le]?? é\%ﬁ I(-'%

0 G YGBV 13452 354 35 49 517 6 25 7 31
8 136 40 10 45 1148 4312 52 13 5% 14 5 15 63
1Ga867 [ 17 70 {18 73 Q19 745 20|81 21 85 22 B9 237193
2419101 25 108 44
20 45
21 47
22 48
23 2
24
25
26
27
28
29
30
31
32 11
33 13
34 14
35 15
36 16
37 18
38 20
39 21
40 22
ad 22
42 _ 23
43 24
44 24
45 25

O |~NdD |0 (W

iy
L=

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
9 42 B 29
Go 42 B 31
Y 35 \ 33
G 48 R 39
B 42 Go 31
v 35 Y 33
202 235
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

i WD 2005/ 124301 70 PCT/ GL12005/ 002171 26 117 27 126
29 144 30 157 31,475 32 192 33 2

Wo%@“ﬁ%‘”sﬁ 255 37 273 38'988 39 297 40 38@“‘%%"%@2”1

42 315 43 320 44 327 45 333 The above data is

oppsiict 8@ dtRerMil8dMsSOthE rORTaNBE 6bloint w%él] Ubéersiie sarhé @hnmples
there is a relatively snooth hue %res& on acros

as bafereahogyenl thmblogh sithrtbohighest caniomBiY CRdhe yasedhpgpld block)
wntgrthg’ %ﬁae%g&@ﬁast lget%ﬂ %Efebt% fBlr ﬂl@ él (?tngg%ﬁg %xJeﬂ ifl rcsge%toof the

rees erns o here
b]uelbmntl nuity). The next tabl e bel ow shovvs t he
rel ati onshi p between card nunber (again counted along
arowfromthe left) and the step on the reference

NoffPtndHIn eg?vher@gg’e KhinBlet Mcdmoltddhbiihing B 10%antBafitlar
blotk 26s ZbeéZrB the3sad®e irdespertive dd’ithe row or zone. Thus, in the above fifth
example, red has been matched with green and vice versa, and this finding holds true
regardiess of the row in which colours are being selected (remember that the
difference between rows is in tonal characteristics given by the lightness and
chromaticity values). In the next and final example to be described, however, such a
finding is not true, and different contrasting guidance must be given for the same

colour block in a row, dependent upon the row or zone it is in.

Example 6

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 3, 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 36 354 29 45 36.9
349 48 27.6 29 57 25




6 33734 835 936 10 37 11 38 12 38 13 39 14
40 15 41 16 42 WD 2005/124301 71 PCT/ GB2005/ 002171

wolhdos#3ad8 43 19 44 20 45 731 47 22 48 23 %CT?éBﬁo:mozln
254 265 276 287 298 309 31 10 32 11

13_34 14 35 15 36 16 37 18 8 20 39 2 40 22
349 60 19.7 29 68 12.7
349 72 12.1 29 78 10.6
349 78 8.8 29 83 7.6

Start of Sector R End of sector R
H Y C H Y C
349 13 25 24 13 44
349 26 25 24 28 36
349 39 18 24 42 25
349 56 12 24 53 18
349 68 7 24 67 11
349 83 3 24 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
3 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 25.4
35 78 10.6 66 | 78 14.6
35 83 7.6 56 88 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




41 22 42 23 43 24 44 24 45 25 Finally,

again

ing conformt cakhgul ated in the sa
WO%&?]\%%%E gpr evi ous eiarrpl eg Overal |l 1evel gETIEPd}H(%FOM”I
Conformty First secto ossible Conbinations with
Conflorgy n| cegbifnat ispns |R 48 G| 393 4 Bl 29 g0 42 B
31 [Y &b V 39 |GAEIR 39 B 42[G33 M 3p Y 38 292
235 ["U5s80F7Tgp [D THgS, W TIT TNEGT GWeg@ LONT g M 1)
val L'el?gf_'%L{nfvo S %(gnl EVEUNOTEHeTE {Taf T, 4 1TS
exanpte—ardrrferent—brogk—(rrthrsgase broue)—Tras—heen
mat ¢gred—ap—subst-antiadd 20054124300—2
PCT/}GB2005/,002171  oppodi r—blokbks on the
ref drencel col olir wheel Linder fhe sdne principles fas
bef qre, Ktanef8egtortGee bl gck with theEhﬂ_ﬁﬁstDr@@nfor mty
(in|thHs fase tthe dbld kbl ock) (wHh{th¥ b) ue I8 ock]|has
beerny s@ ectasl flor édve gui dance|t @4bg ogeveh i m2rrespect
of tlhero b] uesbljockst.& Ndte that iga gl Ietof [ t hesz@bové
exarnplms | hegonmpst 4gmomforfm ng bl ogl t{o mnyl| parspiscul ar
bl odk #as| been[theagsane [i rrespecigyve ofq The gy or
zong. 7NUF, 74N {Thexgapovg TTTTN| gYanpligy [ €d 43S bgen
mat qTeg, tgsgneen Fg10 [I'CEVETSG, gNled MT'S r1|6rém M
hol gs—tTUE ll:‘hdIUI(:‘bb gf—tieTow 1w chrcotoursjare
bei I"QT'E"l‘EL,t edremenber—that re—t—drfference
bet yeer—ews 5,\5 A—toRat—eharagtertstes—gver—by—{ he
| i ghtnesst Se i _ues) End of separ nd
fi ndl_ExahplY ribed |hdhederY slich &
findidiB ik A&t [trueéd and diffeyelf dordirasti ngd
gui darffe 84 the gid¥en flor thelséfre | 48 our bdck [(n a
row,|_ddpepdéht |uporsSt he [row or [ z80e |i t58 s| i n. 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 ]
77 21 50 93 29 46
77 40 61 93 39 81
77 62 82 93 53 64
77 63 75 83 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




15 Exanple 6 In this exanple, data for three rows are

given. Here, the first row of data is the sane as the
woSHP12@51t he second row in Bganple 5, the Secgﬁ‘i‘éﬂﬂoéﬁoznl

the same as the second row in Exanple 3, (1

third rowis the sane_as the fourth rowin Exanple 1.

20 TabHes| showilng t&e hde, |ight nessl awmd chromaticity

val Jess4f of each bl aak arie gi vep dgellower Siart 30f

Sectjorg4R Enggofl seggor R H Y € HKgY |[CaB84p 7 33 2517

27 {32y 1P 8¢ 25 19356 |345 1143829 1&5 5P 345 15138

25 4T | 385 46 34520 JU 4U \5459854 288 2p 38282 Slart

f

of $e 40T H-,fn ccrar R—+H Yg H Y 34949 4 .4
29 3 1'&8“ 364\.5449431,9 57
25 W2 005-124304+—FPESH-B2065+-5024++—3 ¥ 29

68 12.7 349 72 12.1 29 78 10.6 3497888298376
Start of Sector R End of sector RHY CHY C 349 13
25 24 13 44 349 26 25 24 28 3 349 39 18 24 42 2

q

349 |56 15talofEectdB8G 349 |68 7 24 67 I1End oBdédtdB® 3 24183
4 StlartHof [Seetdr OCEnd |Jof secfor  H Y (JQH YcC 31 7
23 92 %19 3d 10 481 52 |13 37 175 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 o
103 24 36 162 16 35
103 49 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
182 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




31 13 56 52 26 60 31 15 55 52 29 56 31 29 42 52 36
31 43 30 52 44 38 St art.,gof Sector 0 End of sect

WO&“"%Z‘V’”&: HY C 35 30 51.1'66 39 59.3 35 45 §E§"§a‘328?§’002171
54 44 35 57 25 66 65 33.3 35 68 12.7 66 72 25.4 35

78 106 ©6 |78 14 © dﬁﬁ—mﬁ?‘m :
(|l C & e Ll N/ L1 N/ ~ Fal

PO EVIE T S5 P AR IV SR 2% e o
55 37 Mo g7 M1l5 &5 1d 32 g atkg v7 V1ol g o8y o
Sectlor 18h Bndeof Qé&é@_r___.@o —H 69 v 522_55 034172 8 9
20 |5519R 32523118284 Wp 2005/ 1242681 7432 30.8
PCT/IGR28D5/10B9171 288 24 57 731402691 %5481|512%8 5] 76
55 34 A91 73 8 63 238 473 39 73|702686 $t 64t of 1B8Ct Or
Go Hnd1®t sled®orl GJ08H Y C H Y| C 26B0 366%9/ 4 848 56
62.1 7955 B8. 8§ 846951 47.5 70 6894715784] 73939.8| 70
71 34.7 84181 25.6 70 18 25.5;84 83 1.4
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 1 250 56 13
172 83 9 250 72 9
Start of Sector V End of sector V
H Y o
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 3 335 27 376
280 33 27 335 47 27.4
280 51 18.6 335 60 21.4
280 67 9.6 335 69 9.8
280 74 4 335 75 5.1
280 83 2 335 83 3
Start of Sector vV 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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15

20

70 85 15.6 84 86 16.6 Start of Sector Go End of sector

G HYCHYC 63 19 49 80 41 70 63 34 47 80 49 56
woBdos#B4382 80 58 42 63 55 27780 64 33 63 64 } Tﬁﬁsz@%ﬂmznl

22 63 77 12 80 77 17 Start of Sector Y End of sector

Y HYCHYC 77 12 30 93 7.9 77 21 50 93 29 46 77

40 41 96 39 G% |77 G2 82] 93 53]6434177|6§37E 93352 53

77 73 52 93 59 49 Start of Sector Y End of sector Y H

YCHYC 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, 86,89 13.5 95 83 .18, 7 St t f .Sect
Coffouhily JAIES AR, be\Salidiastih BPm thegdets &ivep 3 Ao pERi G Framples
from Which theYabov84atd 8s Gkerf) @s gdovatlin 184 tabd Bedo®8 37 30 84

61 43 98 55 30 84 63 35 98 66 27 84 77 24 98 78 25
84 83 13 98 83 15 Start of Sector G End of sector GH

YCHYC : Conformity
Example & Zone 1 0.805
Example 3 Zone2 0.813
Example 1 Zone3 0.816
{.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:-

in the same zone
in the same zone

co-ordinate with
co-ordinate with|

If selecting from
If selecting from

G|

Except in 2zone 2 where
in the same zone b contrasts

in the same zone
in the same zone

If selecting from | Go co-ordinate with
If selecting from co-ordinate with
If selecting from co-ordinate with

Except in zone 2 where

C |R<I< oG

< @ @<

If selecting from co-ordinate with in the same zone Go contrasts
Except in zone 2 where
If selecting from co-ordinate with| Go|in the same zone Y contrasts

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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15

20

25

101 9 21 175 8 25 101 21 38 175 16 39 101 38 63 175

01 47 74 175 33 45.,,101 48 50 175 40 29 101
W"é’@“ﬁ’%“ 5 57 22 Start of Sgcsztor G End of SectP%F/(t?prS@OZln
CHYC 101 48 65 178 R77 44.6 101 55 56 178 36 101

T g oI et Sl g o

thesemtfomi(y princigles desa@ibed GBoPel c26 b 6Bed 6n 35lout G8ledidorB3from a

. 162 28 32 03, 54 24.162 48 23 103 71 .18 162 60 16
SVEBSTelG 1Rl o1 Bohidys apsolalr (hPiay, WijCly Bas, fgy necessary
conlBRhdtice BhiackeAkii e HuO lpréidiny f6r E&sg c@loul%n@as@i%?%&m@killed

26 192 14 30 288 14 43 192 22 23 288 16 28 92 24

usegy 288 24 24 192 39 24 288 28 22 192 55 22 288 33 20
WD 2005/ 124301 76 PCT/ GB2005/ 002171 Start of Sector B
End of sector BHY CHY C 191 32 34.6 269 22 34.7

To 58lkcHdolafts Tor2hfy PatiAfarBblodiOih A0ar?a: San2bPpdfordidd by generally
dividing up the steps of the reference colour wheel into the number of blocks in a row,
and allocating hues to each block accordingly. However, as noted from the examples
above the number of stripe cards in a block can differ dependent upon the general
colour to be displayed in a block, to take into account factors such as popularity of a
colour and human sensitivity to colours, as discussed previously. This leads to
different blocks in a row accounting for more or less steps on the reference colour
wheel then other blocks in the same row. Moreover, artistic and marketing reasons
may mean that some colours are placed within blocks that detract from achieving
optimal conformity, Having come up with a colour laydown, however, conformity
calculations as described above can be performed to calculate the conformity of the
selection, with changes then being made on an iterative basis to obtain a desired
conformity value. Such changes can take into account the scientific bases for
achieving an optimal conformity as described herein, as well as artistic and marketing
reasons for choosing a particular colour. The lower the level of conformity value
desired and the angle range over which substantially opposing hues are said to
conform dictates the degree of freedom with which colours can be chosen, with a
higher conformity value and smaller angle reducing the degree of freedom, for any

particular reference colour wheel.
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191 63 21.6 269 64 13.5 191 79 10.9 269 69 9.8 191
83 6.9 269 71 9.1 Start of Sector B End of sector
C 172 19 37 250 117926 172 33 28 25
Wo\ﬁmsglﬂé%ll 250 38 29 172 61 17 250 50 16 173’03%’%”5’“"2"1
250 56 13 172 83 9 250 72 9 Start of Sector V End of
sector V HY 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. HY C 280 23.PENDIXA 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

P L i A T b
the38dectrdflish SAB3r 88eckAflddhl 660 nfoddld. 20RS ndedddOrherlt/is made with

/ GB2005/ 002171 1262 72 3 341 83 3
Specular component included. The tristimulus (XYZ) values are calculated for

illuminant D65 using 10 degree Observer data. Visual Basic functions may be used to
calculate CIELab LABCH values from XYZ values, as follows:

Type WhitePointData
X As Single
Y As Single
Z As Single

End Type

‘(Whitepoint data for D65,10 degree is: x 94.811,y 100, z 107.304)

Type XYZData
X As Single
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
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Conformty values can be calculated fromthe data
i the previous exa hes fromwhich th
wo%g%z&ﬁoqt aken, as shown |g%lthe tabl e bel ow %T?GBZOOS/OOZHI
Conformty Exanpl e 5 Zone 1 0.805 Exanple 3 Zone2
En@18b3 Exanple | Zone3 0.816 0.811333 Thus, a total
conformty of 81.1%is obtained, but to obtain this
figure it is necessary for different contrasting
advice to be given for the sanme block in different
rows, in accordance with the followng table: 10 If
selecting fromR co-ordinate with Gin the sane zone
FuhétimeX¥&t LAB(XVEA OXY @Dt iwhd tAs WhitéPointData) e IseBPata
..zope t in zone ere |f selecting from Go
to&gﬁg}%ﬁg&va\me{s x&%e same zone b contrasts If
selecting fromY co-ordinate with V in the sane zone
If selecting from G co-ordinate with Rin the sane
Dimo¥eAsRuglg in zone 2 where |f selecting fromB
&£ with O in the same zone Go contrasts
Di o%lgéggni%ﬁzone 2 where If selecting fromYV co-ordinate
Ditd ZHAEBinglk t he sane zone Y contrasts Thus, fromthe
.exanpl es it becones apparent that colours can be
DigdXgs Asclinglgr stripe cards in bl ocks which allow for
Dl% Jretes B gmty figures to be obtained with many
erent arrangerrents in ternms of nunbers of cards,
Dimrfdr Asrfdegis of rows, although 15 in sone cases
di fferent contrasting advice nmay be given for sone
bl ocks in sone rows to obtain such figures. Moreover,
Xr%ygrxng\;hpkes of conformity as described above can be
Fﬁg led to produce any colour display array within
Yr Y@c&ﬁbwhb’b’ the invention regardl ess of the
o] 20 reference col our wheel used. As will be
Z‘”a%%%%]a‘?@‘oz, any particular reference wheel used which
depi cts acceptabl e contrasting colours in approxi nmate
80 degree opposition to each other is by definition
If}éfblo&@g&iﬁ Bhempr evai | i ng fashion and artistic
grfrc,{a 3§n whi ch specify that particular contrasting
col ours k good together. WO 2005/124301 78
ElseCT/ GBZOOS/ 002171 Thus, given any reference col our
wheel _whi ch opposes acceptabl e contrasting col ours
fXrE c-@ﬂf oXFnthl)?/drlﬁn(:l pl es descri bed above can be used
Endl ff col our selection froma

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

Else
fYr=7787*Yr+16/116

End If

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

Else
fZr=7.787*Zr+ 16/ 116
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gi ven reference wheel to achieve a col our display
whi ch has the necessary caonformance characteristics,
WO 29642430 Dvi di ng for easy colour contrasting bPCT/GB2005/002171
unskilled 5 users. To select colours for any
Edaggticular block in an array can be perforned by
generally dividing up the steps of the reference
col our wheel into the nunber of blocks in a row, and

I in yes, tq _each bl ock accordingly. However, as
Xi%&@%§?16348h§§523ﬁple3 10 above the nunber of stripe
X€ArgsBiN=a0pbl ppn-)di ffer dependent upon the general

colour to be displayed in a block, to take into

X¥E JoABB 200 3r(§Ysufdn) as popul arity of a colour and
human sensitivity to colours, as discussed previously.
This leads to different blocks in a row accounting

Enfl®unt@dre or | ess steps on the reference col our wheel
then other blocks in the same row. Mreover, artistic
and marketing reasons 15 may nean that sone col ours
are placed within bl ocks that detract from achieving
optimal conformty. Having cone up with a col our
| aydown, however, conformty calculations as
descri bed above can be perforned to calculate the
conformty of the selection, wth changes then being
made on an iterative basis to obtain a desired E
conformty val ue. Such changes can take into account |
the scientific bases for 20 achieving an optim
conformty as described herein, as well as artistic : :
and marketing reasons for choosing a particul ar :
colour. The |lower the level of conformty val ue :
desired and the angle range over which substantially
opposi ng hues are said to conformdictates the degree
of freedomw th which colours can be chosen, with a
hi gher conformty value and smaller angle reducing the
degree of freedom for any 25 particular reference
col our wheel. WD 2005/124301 79 PCT/ GB2005/002171
APPENDI X A 5 Col our standards can be neasured using a
Dat aCol or Spectrafl ash instrunent such as the
Spectrafl ash 500 or Spectraflash 600 nodels. The
nmeasurenent is nade with Specul ar conponent i ncl uded.
The tristinulus (XYZ) values are cal culated for
il lum nant D65 using 10 degree Observer data. Visua
Basi ¢ functions may be used to calculate ClELab LABCH
val ues from XYZ val ues, as follows: 10 Type
WhitePointData X As Single Y As Single Z As Single
15 End Type (Witepoint 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 Type 25 Type LABData L As Single A As Single B
As Single End Type 30 Type LCHData L As Single C As
Single H As Single WD 2005/124301 80

PCT/ GB2005/ 002171 End Typ&25 Function XYZ_LAB(XYZ As
XYZDat a, wht As WiitePointData) As LABData "to

calcul ate LAB values frodlLXY¥$ Dim Xr As Single Dm
Yr As Single 10 DDmZr As Single DDmfXr As Single
DmfYr As Single DmfZr As Single 15 Xr = XYZ X /

1. Wkelur Jisplay ¥9sfeny for M@ﬁl)g\fhe Q‘lecno?ﬁ%d £ofbhfatiof of £dlodfs it colour
0. 008856 Then 20 fXr=Xr~(1/3) Else

schemmx;dmrar&'nsod intbAt1 16 End | f 25 If Yr > 0.008856 Then

f Yr _s\)%te&l pns%s an array (10) of colour sample elements (12) each of a
respective colour, the elements being grouped in discrete blocks (14) 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 (16) 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 the CIELAB colour spaces,, 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 CIELAB colour space, vary
in size between blocks such that the blocks containing the 90 degrees CIELAB hue have a
hue angle range of one half or less than one half the size of the hue angle range of the blocks

containing the 270 degrees CIELAB hue.

2. A system according to claim 1, wherein the hue range sequence along each line
corresponds to the sequence of the hue ranges 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,




fYr=7.787*Yr+16/116 End If 30 If Zr > 0.008856 Then
fzZrzr~(1 /13) Else fzZr=7.787*Zr+16/116 WO 2005/ 124301
81 PCT/ GB2005/002171 End If XYZLAB.L = 116 * fYr - 16
XYZ_LAB. A = 500 * (fXr - f¢$8) 5 XYZ_LAB.B = 200 *
(f)(r - f2Zr) End Function 10 f: 1i 3c ttt F1; 2
of at 1638t 73%,Adabdl dn a &f&@hé&ﬁol&iﬁﬂie@b’haﬁiﬁfé £RdtRs oﬁé(ﬂiap gnél@%hlch map
sel ection and conbi nation of colours in col our
onto thecGETHATR) colonnsnace ay mepprd sectormet unehwal spgles mhiddun & Siest angular
I a 1 a 12) each of
ranse B 2ot 1) 20, AU R WEE SEERRLLphe BT B
subtended‘:ﬂ{gﬂié perBbaioket (2 14).2 36067 dbigh@s irDthB mELAmomt&tspfdet y
and |ightness; the col our sanple el enents of each
bl ock al | have colours which are within a hue range
r [ I W, v
> cjﬁr%gﬁa%la}:éﬁoraﬂlg tg%fllghtg’)&élsegag propg}?ﬁﬁ% gna@socl a egqb&neagﬁ of the
mappeti kattotsl inake (IIEEABI adés spaee Brthangfedlséctordyingerstesh 150 and 220
rallel lines (16) according to their associ ated
degreegﬁp%rmtl city and lightness properties such that all of
the blocks in each line have simlar or the sane
respecti ve associated chromaticity and |ightness
6.  pAopeten aordiEs bo biaim fonchimss, Winirgiok s, a whemd #hgular vange of

oy L 5 L RA, oy e e AL on e

subten@tRATRId ﬁer@é&o%ﬂ(@ﬂgledoh)?)6@/n9cl%‘g}e%§. of hue

7. A system according to any of claims 4 to 6, wherein, in a third angular range of
between 1 and 79 degrees hue in the CIELAB colour space, the mapped sectors have an
average subtended angle per sector of (0.65 £ 0.06)360/r degrees.

8. A system according to claim 7, wherein the mapped sectors in the third angular range

exhibit a maximum subtended angle at or near 20 degrees hue on the CIELAB colour space.

9. A system according to any of claims 4 to 8, wherein # is an integer divisible by 6

and/or 8 and is at least 36.
10. A system according to any of claims 4 to 9, wherein the conformity is at least 80%.

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



increnments 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
| i ghtness increnments such that |ightness increases in
t he orthogonal direction; 8ad the angul ar range of
hues in each bl ock, as defined by the Cl ELAB col our
least 150 @6&eeVR the CIRLAIRZ Solb@t i Ysdhy i
bloggg cont ai ni ng tﬁé 9d*ﬁ§§?@g§§%?‘LAB Hﬁ%@%ﬁ%?@gng(ﬂELAB
colour ppase gngleeof 2idgdestses blve and Bl S degreessdue. han one hal f the
size of the hue angle range of the blocks containing
the 270 degrees CIELAB hue. 2. A system according to
13. A systerd acothéingitd clahif 1RURhéRIOBe 566 UR1 ¢8hpab 00 theSiadiidual blocks
. line corresponds to the sequence of the hue ranges in
in eachy Ifne arp of pual apgadarraxtans gv g refeeance gelony wheel hgwing i sestog of equal

s 9B 18 R0 CILERS BAGH Sy BRI B s e

accordimg 36 erdeast one df the followeihgiconditiomherein the lines are
horizontally oriented rows and the hue range segnents
conprise vertically oriented colums. 4. A system
acce di g dPufdufh ke HEFES 140 ' '
any&?)ne of t r ows, et ere ‘%hs anol%(ﬁﬁe}%lo, ¢ gégnlgjegﬁlggi@IELAB
whi ch hasolaurcspateyrthie trpgpped dectoes hibef ar avetege seiend®d angle per

of at | east 7859 on a reference col our wheel
havi ng n“§E%Pgﬁ%i§25§gM%H%¥ﬁaﬁe which map onto the
Cl BB cil AUAnghRRGEnRSoBHRRES FEEIPOS deére%%e'c%m colour

angl es which, 1n a first angular range between 1
and 230 thege.¢be mapped sectdre havErn\Bverageosnbtandad englegpee sector of

an aver age ed angl e per sector of (2:1z

0. 2) 360/ '%‘ES’#%Z@?%%%%G%C?IE{AB col our space. 5. A

Sysfcpm aiuca shiguthrtrongd &f BetdreenI @i 79 ddpRed¥Birti tHY OIRNAR colour
subt ended by any of the nmpped sectors in the Cl ELAB

col our s¥R2ed themapped sctars bave en avsrageysubtanded angls pen aettor of
220 de S tem according to claim4 or
claim 5,9(0%6%‘ g'lléﬁ),%ia;]n (gégﬁsée(%'ond angul ar range of

bet ween 78 and 98 degrees in the Cl ELAB col our space,
the mapped sectors have an average subtended angle

14 depysieis perording o any of chums doionl ld ddeesar M 73 amodg awgber and the
_ . tone . ' . . h _
it S e Yo 3 o Sar YA B Dol e[ e i

referenG &lAB widebur space, the mapped sectors have an
aver age subtended angl e per sector of (0.65
0.06) 360/ n degrees. 8. A systemaccording to claim?7,
15. W8k adbRIARRAGS S B4 WlePeih thd fBulal bXEn@t9H Bl F2ABIES one of

exhi bit a maxi num subt'ended angl € at or near 20
the blodigyekths linecom thet $rad CifEtense colovuwhsgaisaat ledt 14 tiyes dle angular

oyding to.an f clains,4 1.0 .8, ein nis an
extent GTEEREE Afel F1itesC ons o eSS gt il enct 36,
10. A systemaccording to any of clains 4 to 9,
wher ei n the_confornié¥ is at |east 80% 11. A system

16, Acwystem sggordingipclm 4, avhesein theangolar axtentaifithe hige range of one of
. cul

e [ L.ar.. Latio for, c ap i .
e B T i BB ST Mo B i o st
extent seeh .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 system according to any preceding claim, wherein the lightness and chromaticity




12. A system according to any preceding claim wherein

Mis 7, 8 or 9, wherein the blocks of each |ine

i nclude 2 bl ocks together enconpassing a hue angl e

range of at 84 |east 140 gegrees in the Cl ELAB col our

space, which range includes hues having Cl ELAB col our

RASHE I &Eﬁﬁ 'E'H?Ii
propert_}l& Ahggglto glr%n da}iﬂégo?(a?ng t %FIE#&%“‘%EQ tﬁv%%rlgal%%@tq ﬁ%ssal rm to the
followimgeonditiges(ip (i)} dnd (iil)despectisgly:bl ocks in each line are

of equal angul ar extent on ference col our wheel

havi ng¥n sétt 6P §4b#s ﬁtﬁfmalg’néﬁ]é’ SfiHred e s 8rinixtyrRef the fully

Cl ELAB col agfurs&Bfefo@dSandmpred sectors of unequal

angl es according to at |east one of the follow ng

condi t(iibns :th¢ g9loindens rwh guaet condatigre (ib and it awdntuicdOf anaturated

230 degrees _hue in the. .Gl ELAB. caol.our, spa he . .
mapped sectcgr%lrh e af™t e?l%gc%rﬁblf‘éﬂq%ﬁwgﬁ&l %utpg?s no visibly
sector of (sZaniflcad) ORI Bf GRGKE ESY arkyDFivem hab, MRAWIAkess being of
range of between 78 and 98 degrees in the Cl ELA

col our spdugher thga apy gployr ek 8id have an average

subt e d I f. €0 4. .. ..
degr ool anl papBEloS ik Hecd bondifled ) BpP SUIRHAN G s i che
79 degr ees groug b célblzs ABatcark anixturépdsrinatedebynpepetut contain a

sectors have .an agver.age subtepded angl e per sector of
(0.65 0. 0648y siznfgiclevels of S%tuw%ig SPOHB I fRrg ary hue and
any of cl aiyffhuftsd RavtlaloWREEEbRalkilySmal aREd
the said hILgé1 rgnges o? tﬁe Pngﬁ%lhétua 1’E)I ogﬂgﬂgﬁﬁélgé;%mehue
l'i ne are ofanditighinass meagingaonditiventi) ad (iihe sai d
ref erence col our wheel. 15. A systemaccording to
claim 14, wherein the angul ar extent of the hue range
18.  of sén Qcordin® tdLIafk 370WhérbR the BRCR ateHerai Bddin at least 4 parallel
) reference colour wheel is at least 1.5 tines the
lines, hawipg atrleasttwedines meeting isorditiem ¢iél) othe amoldusn it onmef dfe two lines

avig 0P8 g S e B PSP AR W e

two line@nge of one of the blocks of the line on the said
ref erence col our wheel is substantially tw ce the
angul ar extent of each of the hue ranges of two

< e - 5 o
9. & RG5O S ESIHL EA ekl 0P XuBBROSE lour sampl
elementdi@che arrdyeis o theralddeadKonh 200 tog2400e ranges of equal

angul ar extent on the said reference col our wheel. 17.

A system according to any preceding claim wherein the
20, ADHHGES Sor2ier ! RERRI frbbst HORE" del ini

col ours o(% th% col odr Iss‘rgnpfz:gg@en@ tsglei%ﬁngfﬁg& gtsmlblenz%% colours
from ag atray €H)) of wblunsansplt kemedntd (18Zeardy afanaspecting c¢lor, charadterised
. tht_and (iii) respectively: (i) the colour is
1n a'substantially fully saturated or is a mxture of the

find e¥loumahrer ?Bﬁﬁedc_ﬁ{ e aifl ilbagikorete! drbupdB14 UceMding to hue,

does not neet condition (i) and is a mxture of a
chromatigity pad Bghtness;

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

the blocks are arranged in at least 3 parallel lines (16) 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;




colour and a visibly significant |evel of white, but
has no visibly significant |evel of black, for any
gi ven hue, the lightness being of higher than any
colour in (i); and (ii) the col our does not neet
condition (i) nor conditioB6(ii) but is in the group
of colours that are m xtures dom nated by grey, but
GOk #h8 cBntails NIDIrYusl Ghefd 6 M Lavekhieh aBRhi4e8dn a hue range
colour, and for any hue and™ Iightness have alower
sequenger omaticity than those colours of the same hue and

(] n i nditions (i nd (ii). 18. A .
555 1P 00 Wt s of e
incremants ai geddirettiah off Gasdaidtlipar akdl @kreslbdrﬂﬁ{gs toh:ﬁé’iq kéhieAde of their hues
1),

Leiif two |ines neeting condition (ili t he col ours
anglesiif e LCHLAR colags pasess anth a4 geriasgplelishtnessnimerentents such that

; ' rtﬁé% ' S .tihan the colours of the
hgnnéﬁﬁggk%gq?ﬁgﬁ I%%%Q%HS@%wHA system accordi ng to any
phe aeglilargargeaifhues\inesaeh blockeasniefibed bp theaIELAB 86161t $pace, vary
. . elementsg in the array is in the range of from 700 to
in sizegtieen locks such faat s SIORPS SRR the 90 dieeyses CIELAB hue have a
GRSk I
hue anf TSR e 108 5t e e AT 28 E e b Smal e th blocks
containiegs the 270 degreed GlELABhae.acterised in that: the colours
are grouped in the array into discrete groups (14)
according to hue, chromaticity and |ightness; the
21.  WhedtessSatBtdne b BRI 200IncRAEY %lé&‘lﬂgaal firsh @¥Buf ALRLS Sirst said
which are within a hue range respective to that group
group, ideatifing h speond spidegfevre imthesdme rooeracdording taamguide pairing groups

. | RESS....or ntiesc.associated with.that group the
i iR oo B 00 150 1 B SapopBhr FoREBe b sou
to fornPd catelbivg édodriehdm@ssoci ated chromaticity and

I i ght ness properties such that all of the groups in
each zone have simlar or the same respective

Lat L Ci l4.aht I ties-,86 .. .
22, BB ARl S R B i
said groups cfithaumgedart Buch thatefor ang Grst S£id wengein aolytofé bf @RCdnes, there is
bl ock .t he col pyr. sanple el enents are arranged in a
another, 5pG0d G5PUMHLICH b AesAGRTEitOk 3 ceast 5% patedom 3 Frersasaicolour

wheel hdvisSn 30orS Q:"fre%ééé (Elg\ ie%i&l?nfa@%n&?ﬂﬁ%gﬂﬁ 1B ér'lllagéflgss?lapped

angles in the our Spaces, and In a se S 0
sectors| df gimequad singles mdneintis & fictt anpabr range bf betseen nt4kask 330 degrees
di rection; and the angul.ar range of hues

hue in; e SR GBlow” 0AGe PG Aoy e SIDAES BESLPeSHAEE. of © +

0.2)360/A"dbgreed i EE CIBL ABCEHIOkO§a8e, St whitht int 4 Sedh@URBul f
) contgni ng the 90 degreesgﬂél tI:'ELAB ‘t?wvue hlgve % hue arﬁlélrzciznge °
betweep F8qando?8 degredsainfthe CIEBAB cdlour space, havé an hwersge sutténded angle

per seat a1 SRR AEarls, WHerdh U Form WhAMIDS iddfis & 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 i and the elements of the other group.




21. A process according to claim 20, including

selecting a first colour froma first said group

identifying a second said group in the sane zone

according to a guide pairiRg groups in a

predet erm ned manner, and identifying at |east one

S Q . Se . s
2. B HEciRR Iic 6 BReARe Ul S8 ifding, qogpprising
selectimg andnc@@biming balbuss Zkcondinghiocthet precdssiof napgdsclaifnst 2eto 22, and

.indi.vi.dual _ said groups qf the array are such that for
applying paigt Hayinedhs aeesi el A9 combined olovst (RSt tappRedareas o the
interioPHAxRGor sS8&R0d group which has a conformty of at

| east 75% based on a reference colour wheel having n

sectors of equal angle which map onto the Cl ELAB

2. R rlfod G R RelHERg GomPri R et Bt 46 catrs georing
to the f16&Hs€68Bany BiR Jfelime26td2 B col our space, have an

aver age subtended angle per sector of (2t 0.2)360/n
degrees in the ClELAB col our space, and which in a

S . I Lan f ween, 78.and 98 re
25, 7f SOMAABRRY Blost HORS B aeon BB ol Bl 5t (FGERe Bhours of
the iterafigle@hogeflacs@@ingto eHe préceds ofarf20he 20egpEes, wherein
the term"conformty" neans a paranmeter quantifying
the degree to which elenents of a one said group of
C . . A . . .
26. 3P WS TPy RTBAI 25 whinbfh B Tehs SOBIREa Wildiion of pains
selected tier qoaraerddrdruildingispacecal cul ated (a) by counting, for
each elenent i of the one group, the elenents of the
ot her group which have a hue within a predeterm ned
7 Vil j i :
27. ARG o thRMOINES Tt il p SRR fh items
displayle¢ i@ msitapgsedharangemes, whereal the eblemsnifahé iterhs sreehosea according
rou nd I.eSShN he sum as a percentage of the
to the 8$%$OﬁﬂH%§§&WPS§BSg%#bIe pairings of the el enents
and the elenments of the other group. 87 23. A nethod
of decorating interior or exterior surfaces of a
28.  durolfcten aecorging & ¢lgim 2epreelpinn go.anbreioiy itmyincbideany painted
e di to t ess5:..0f an f.claims 20 to 22,
surtac G ks oo O S PR e oui B ana conbi ned
colours to respective juxtaposed areas of the
interior or_exterior surfaces. 24. A nmethod of col our )
29, JehetRonacconhpg tsaprsatetaimpd tadd fedhsicampysias ablepss one guide
: cOk-d] : 2 clainms 20 to
device ggﬁ&g gé ﬂ% %agﬁéeéﬁrg({ne?%ﬁ%eo gﬁ%g?htl ggrrbg1 1 of decoratin g a
bui | di ng space, wherein the colours of the itens are
chosen according to the process of any of clainms 20 to
22. 26. A collection according to claim25, wherein
the itens conprise a collection of paints selected
for a particular building space. 27. Aretail space
for marketing coloured itens conprising a collection
of such itens displayed in a juxtaposed arrangenent,
wherein the colours of the itens are chosen according
to the process of any of clains 20 to 22. 28. A
col l ection according to claim25 or claim 26, wherein
the itenms include any painted surfaces, fabrics,
tiles, floor coverings, wall papers, dyed surfaces.




29. A system according to any one of clainms 1 to 19

further conprising at | east one guide device

i ndicating the pairing of predeterm ned bl ocks in each
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