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SAMPLES BACKGROUND OF THE I NVENTI ON 5 Col or managenent is extrenely

i mport antwom3merey7 retai | i ndustries where sales are oftemrcraBed/@dsz o t he
ability of a retailer to offer products in colors that are currently

popul ar. Taking the textile/apparel industry as an exanple, the popularity
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20  different continents, the time and resources spent on color management becomes

significant.

Continuing with our example the textile industry, when purchasing textile products for
resale, a retailer creates a specification that may include: a pattern; a fabric; a color

25  name; and reflectance data associated with the desired color and fabric. The specifica-
tion is provided to multiple vendors. These vendors in turn may sub-contract out some
of the materials and or dying process. For example, a dye house may be asked to match
the color of the fabric requested by the retailer and dye the fabric for subsequent
assembly of the textile product. To do this, the dye house may use internal resources or

30 consult external resources, such as a colorant manufacturer. Often, the match is not
perfect, but instead is an approximation with colorants available to the professional
performing the match. Recognizing this, most retailers require that a sample produced

using the color match be sent to the retailer for approval of the color match. A color-



WO 03/091677 PCT/1B03/01682 2 matchi ng professional associated with the
retailer will review the sanple and report the results back to the vendor.
Experi encwohlaamhown that for every sanpl e approved, six PamdBoxjiested. 5 A
nodem col or office has a couple of automated tools at its disposal to
assist with the review ng process. UpoQ reception of the color sanple, a
spectrophot oneter can be used to obtain reflectance data that can be

conpared, either manually or autonmmtically, to reflectance data for an
approved saMshing profesgipnal jpsseciatsltwish theireteder withrgyigw the seraple nd repogtihe
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| etter. Mosre r¥jectbdse rejection letters include comments fromthe reviewer
that attenpt to provide guidance for future subm ssions, perhaps even

i ncluding a suggested color recipe. Finally, the letter can be sent using
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detailed reports in an effort to avoid 20 further failed attenpts, Wth a
trend t owahghtsenses easoridimagteranning ibthgwsamplehas ynacspptalg mstaperdg A | t he
anount , of ] e el evo I i L com ng
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pr of essi ongdj&tion Fatereixalidt eomaensifrhai tHelreviawtniimat atteenpit el poivide. guidanice  not

uncommon for an autonaker to, 25 coordinate nmatchi colors i.h the interior
of an aut oﬁ;\S fiuge suppissiqnsgRRThans eveR glusing wggﬁst%\@&e}e"srealpx?a ‘P@‘ﬁXﬁ thg

mat eri al s, |hBCl e Bnt @il il of G3hAGhile BbRhe. and fabric. Gven that each
type of material requires separate approvals (each with a 6-to-1 rejection

ratio), such matching has, in the past, required an extraordinary amount of
i et 1% SRR & CritceoBbFpERPraton ol Mo eRFIRTeBey mix of a
vari ety of efietibfde@tbloFRhRENIAS Prof@B8ioRalab enhiire BorBikiénchacbieseveful produet mat ch
the lines. A color matching professional may be called on to review a hundred or more
submissions per day. In the past, this has required hours of effort analyzing each sub-
mission, identifying deficiencies and preparing detailed reports in an effort to avoid
20  further failed attempts. With a trend toward color coordination in almost every con-

sumer product, the amount of time and resources being devoted to selecting colors is

becoming significant and is outpacing the availability of color matching professionals.

For example, consider the automotive industry. It is not uncommon for an automaker to
25  coordinate matching colors in the interior of an automobile. This requires matching
color across a variety of materials, including: plastic, leather, metal, and fabric. Given
that each type of material requires separate approvals (each with a 6-to-1 rejection
ratio), such matching has, in the past, required an extraordinary amount of effort from
color-matching professionals.
30
Another example is the athletic shoe industry. The current style in sneakers includes a
mix of a variety of different materials, each of which must be dyed so as to match the

other materials. It is possible that any given sneaker will contain several, if not all, of



other materials. It is possible that any given sneaker will contain
several, if not all, of WD 03/091677 PCT/1B03/01682 3 the foll ow ng

mat er i al swoastobwi7 pol yester, nylon, |eather, rubber, net@cTaBe/pbsstic.
Each material needs to be individually color matched. Further, it is not
uncommon for other types of products, ﬁuch as clothing; bags; and watches,
to be pronotionally tied wwth a sneaker |ine, presenting additional
materials that require dyeing to a predetermned 5 color. Co-pending United
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nmet hods fo glteneratl ng color recipes. However, the apparatus and net hods
descri bed I'n these applications do not provi de tools that directl y assi st
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SUMMARY OF THE INVENTION

20  The present invention is directed to software, an on-line information system and

methods of doing business that links the manufacturers and vendors of colored materials
(textiles, leather, plastics etc.) with the seller/retailer through a digital hub to enable
exchange of color information. According to one aspect, the present invention
comprises software accessible from a user's desktop and a centrally accessible data

25  storage facility, such as a web folder for sharing information regarding color approval,

between a vendor and a retailer.

Color information for color standards are made available to all the system users through
a web folder. Providing a web folder through which color information can be retrieved
30  ensures that the manufacturers have immediate access to up to date information. Color
samples are measured by remote users (manufacturers or vendors) on a spectrophoto-
meter, or other color analysis apparatus, and the color data is transmitted to the web

folder. The manufacturer/vendor also fills out an onscreen form for the color sample and



fol der. The manufacturer/vendor also fills out an onscreen formfor the

col or sanple and WO 03/091677 PCT/1B03/01682 4 transmits that along with

t he col orwoaBa9ieThi s col or data and the i nformation from trlea/iBaxseseen form
constitutes a color or electronic submt (referred to herein as an

el ectroni c col or subm ssion) that can be reviewed on-line by the col or

anal yst at the retailers office, or an? ot her |l ocation wherein access to
the systemis available. The 5 color analyst can then determ ne, using the
dat a pr esemtnsmitsttha addrecwitb theccodartsiatat Thiswhlorideta and theinépmagion fwpede t he

col or sanple of the man cturer/vendor.. Preferall the el ectronic color
subni ssi ono?%rﬁgém ﬁ%qsﬁg"geso?c Otp?{féficgrgflICSSHE%%t(Te?‘é%%drlf)) SRR 4 t her eby

si gni fi cantieytrdrié bSlbNEubISsibh)TRatREk 86 Scvidivddon-Bheby tHelcob @apllstat 6@l or
sanple 10 generated by the manufacturer/vendor. In an alternative

embodi ment retailess efficeasaay othep lecstiomwherginAcsess e the sysisaois availabls. dihet he

i nfor ion tal | ct.kon 1 55U . :a subm t
Form o t astoeagy 5, Hen MR R ATME da R REn AR SEHANEHIE, £C

el ect r oni c whethei fo.actept oe kdjedt thecddl amasipbnafahe mphyfacmadr/veutbon. t S ar e needed
for sanples that are difficult to measure accurately. 15 The systemis
designed to provide a unified on-1ine nethod for handling physical and

el ectroni CPFe%rQlSlg,sﬂ'@ R abRRToloMLERisSbAN dded Mitdad oFAPHGHallsiBmitisER by
necessary to reject or accept a color sanple from a manufacturer/vendor,

and t he costad, theebyiswgnificantp relucing. thoGme neeassasy taregest o adeepircqiercssaample

i nvention, the co]or, anal yst canh vj ew a ural.it f,. elegtronic color
subni sl‘?onge’leﬁ?é)h%% %&ﬁqgggyvgf&r.ﬁ/ﬂa{lﬁke atbw‘f%?lgoeqm\e?to eosrolgwglfe nor e
manuf act ur egablesendiRafufadtiferGRh@dr th Print the b andntoatithddna tieeidt@®nsdibni t t ed
are represented onscreen, as they would appear in three different types of

| umi nant s. cotprsubmisaien ento & sybmitfaun,Attaehssamplesandsendp physica sebil dind i t s
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same col or fdrisampled thas areadifficudt tdinfehaureatcuvatelyor . The anal yst can make an
assessnent based on this informati on and approve or reject the sanple

al ong Wth comments. The col or anal yst's response, i.e. rejection or

accept ancesye kyidih &f RSRRAEY tdFVid% ifEd or-Bnd ABtHIH 250 RanBling pfysical and

electronic color submissions, which significantly reduces the time necessary to reject or

accept a color sample from a manufacturer/vendor, and the costs associated therewith.

20  In accordance with the present invention, the color analyst can view a plurality of
electronic color submissions that have been received on the web folder from one or
more manufacturers/vendors. The color for the standard and the sample submitted are
represented onscreen, as they would appear in three different types of luminants. The
numeric values and plots of the color difference and its components (lightness, chroma,

25  hue) are also shown. The software allows quick comparison of the submitted sample
with previous submits for the same color from the same or a different vendor. The
analyst can make an assessment based on this information and approve or reject the
sample along with comments. The color analyst's response, i.e. rejection or acceptance,
is preferably sent by email to the submitter.

30
The email system is integrated with the client software to automate and accelerate the
process of sending out these responses. The software allows the addition of standardized

comments about the color analysis to the email. Color plots and on-screen color



The emai|l systemis integrated with the client software to automate and
accel erate the process of sending out these responses. The software all ows
t he addi tworsn$163t andar di zed conmments about the col or an&cyaBes3/i1682 he
emai|. Color plots and on-screen color WO 03/091677 PCT/1B03/01682 5
representations are also included in thgj response. Col orant recipes that
can achieve the target color can also be included if necessary. The

sof tware keeps a |og of the electronic color subnissions received and the
responses r@f@@h‘tatloﬂsmrs alspfirludedi in thecrgppdpee. tGadoranidieeips thet eandpghighyashe and
the infor nal n robI em areas. BRI EF DESCRI PTI ON OF
THE DRAW N gei% %ﬁ"ﬁ‘ﬁ@é‘? E% ‘“Cad‘%g %ec%g% resent i nvention can be gai ned
fromthe follow ng detailed description of t he invention taken in
conjunction with the acconpan dr aw n s of .which: ga 1 is a block

di agr am of Tha sefbyere keers ¥log Oﬁéﬁr‘g‘?ﬁt%’@‘c@d’l rsuBmipsIons reeqived gnd thediedpaRses wi t h
a prefetre jps=ials V,

di agr arrf) of q%{ﬁghﬁ gl appart%&a%ng%t%g%]&%d %’%c%#%ygﬁégaen{mﬂh% nfgﬂhén préei?rgj%éegw
enbodi nent 1dmt1fyhmobheeszeeas invention. FIG 3 is an illustration of a display
produced by an apparatus for approving color sanples in accordance with a
preferred enbodi nent of the present 20 invention. FIG 4 is an illustration
of anot her display produced by an apparatus for approving color sanples in
accor dance vvrth a pr ef erred errbodr ment of the present invention. FIG 5 is
an illustr® _.._ FONIOFTHY DRAWINABced by an apparatus for 25

o esont i dsw?a'ﬁﬁin%%féhe 4 Ry AT O R

spectr Ophot;iesmbﬁén bﬂhé@lﬁ&hd&n(lﬁ{en%hbnj&nakﬁlf\emh the aecdmpinyeiy dratvirigsef pr esent
i nvention. 30 WD 03/091677 PCT/|B03/ 01682

which:
FIG. 1 is a block diagram of an apparatus for approving color samples in
15 : accordance with a preferred embodiment of the present invention.
FIG. 2 is a workflow diagram of a color approval system in accordance with the
preferred embodiment of the present invention.
FIG. 3 is an illustration of a display produced by an apparatus for approving color
samples in accordance with a preferred embodiment of the present
20 invention.
FIG. 4 is an illustration of another display produced by an apparatus for approving

color samples in accordance with a preferred embodiment of the present
invention.
FIG. 5 is an illustration of another display 500 produced by an apparatus for
25 approving color samples in accordance with a preferred embodiment of the
present invention.
FIG. 6 is a flowchart of a method for certifying a spectrophotometer in accordance

with a preferred embodiment of the present invention.



6 DETAI LED DESCRI PTI ON Reference will now be nmade in detail to the present
i nvention, exanples of which are illustrated in the acconpanying draw ngs,
wher ei n | wbasnefeer ence nunerals refer to like elenents tmcaoughsuss2 5 The
detail ed description that foll ows presents nethods that nay be enbodi ed
wholly or partially by routines and syrg)ol ic representations of operations
of data bits within a conputer readabl e nedium associated processors,
net wor ks, and network devices. A nethod is here, and generally, conceived
to be a sewwuons leading to 10 a desired result, and as
such enco sych ferns ions,"

Such,  enCORRRTARS TRl BB A s 5 knsc RIAERHR, oL whIAT
represent atilmtrateametﬂemecm ngs@dwmgstdonaemsmelréfecbma ntxhlefa@er tefefid tikéi vel y
convey the substance of their work to others skilled in the art. 15 In
general , malonets eughewps in the present method require physical
mani pul §tl on of data representing physical quantities. Usually, though not
necessarily, these quantities take the formof electrical or magnetic
si gnal s cafhbldetaiéd descriptiat thaefd]lows presérs methods ttiniayde, enchprdgal wilbr or
ot herw se mani Hg at ed. Tho e of .ordi na ski It? n_the rt convg_lm ently

i

refer to t Redd Y FQiftines an E%”P%““C R oRAL ions & %%h%ﬂéo daahits syithi

“character %ompuﬂeﬁ%ﬁ@a?ole meHﬁ{nﬁT&ssomdi‘éﬂ'ﬁ}@Eé%sors QetWbiks, dndehetwbrkdeoieksl Abe
recogni zed that these and simlar terms are to be associated with the

appr opr i at engngsis bete, mdagnnptalle!sccmaweétceber@muyn%ﬁxﬁmﬁ enfctjogpdadingdp| i ed

to the quant.i t t r " e
appl i czﬁi dﬁ%‘re rgsmbg'&ﬁimﬁ 5T 1%}1%8%‘%% %EU%?I él%i k) ﬁ)g: gr}gtqu:(’)gjégtg‘pur pose,
i.e. color "ﬁﬁtﬁdihsn' 'roltites ' Meubiwiitiess ah@cprbediumr"ﬂﬁbse d’é@tn@ﬁeﬂis‘adrﬂ on a

general purpose conputer or other network devijce sel Ctl\@? actlvat ed or
reconf i gur &ePresgniatiprs Are the medsaged by these sidlier indhe an gifectively enveyithen t he

necessary gn%s%cégﬂﬁl'eﬂgwfiﬁ% Bfﬁgte MG el f he point, the nethods presented

herein are not erently re to any particular conputer system In
particul ar, various nmachi nes 30 may be used W|th routines in accordance
wth thg t eachi nags hereél On t he other rrﬁ)?v15 rove. rlr]:l) cr?gnveni ent
to cond?rud® SRS BFecP ¢ steRs Uy S\PEFFEI%“’P% ’EEHB‘F?TP el AR Rt hod
steps. In QehtréhBschting PRPS N g8ntitld Qlsually,| thowhdsidt ﬂ@ée@sérﬂﬁ,tth@seﬁfuﬁﬁﬁué%f

take the form of electrical or magnetic signals capable of being stored, transferred,

combined, compared or otherwise manipulated. Those of ordinary skill in the art

"non LU, 1

conveniently refer to these signals as "bits", "values", "elements", "symbols",

LI | M "ot f"on

20  "characters", "images", "terms", "numbers", or the like. It should be recognized that
these and similar terms are to be associated with the appropriate physical quantities and

are merely convenient labels applied to these quantities.

Some of the apparatus set forth in the present application may be specifically con-

25  structed for the required purpose, i.e. color matching, but the methods recited herein
may operate on a general purpose computer or other network device selectively
activated or reconfigured by a routine stored in the computer and interface with the
necessary color sensing equipment. More to the point, the methods presented herein are
not inherently related to any particular computer system. In particular, various machines

30  may be used with routines in accordance with the teachings herein. On the other hand, it
may prove more convenient to construct more specialized apparatus to perform the
required method steps. [n certain circumstances, when it is desirable that a piece of

hardware possesses certain characteristics, these characteristics are described more fully



har dwar e possesses certain characteristics, these characteristics are
descri bed nore fully WO 03/091677 PCT/1B03/01682 7 in the follow ng text.
Machi nes wioas/opmy7 perf orm t he functi ons of the present inwemiBawicsncl ude
t hose manuf actured by such conpani es as HEW.ETT PACKARD, DELL and
DATACOLOR as wel | as ot her manufactur ers, of conputer and col or anal ysis
equip- nment. 5 Wth respect to the software descri bed herein, those of
ordinary skill in the art will recognize that there exist a variety of

pl at f or s énthefallayving éexts Machinesahatipassearfaray the fugctioperffthe piasgntipyention

procedures. o i i e 1 | THSEN

i nvention (':naclrrgdneetﬂcl?%p gﬁ%&gggfﬁ%}h {%%W@E%%@%mver%nq hose
of 10 ordi D HAGSKLIOR aswelhas éthér mhmdadteeegeli coempubeatand beloc il yss efuip-he exact
platformand | anguage is often dictated by the specifics of the actual
syst em con8¥flict ed, such that what may work for one type of system may not
be effigient on another system The preferred enbodinments of the present
invention can al so be inplenented using HTML (in association with JAVA,
PEARL, CG Wigh espect Jo thesofawaresiesaitted hisreomsleoss of autinagy skifl ih KieERN®Tl EXPLORER
from M CROSOFT.. F 1 is.a blaoc i am of .an appar.at us 100 for rovin
col or sanpl&8em4® h’:ci’;&g’gfed%sgé W'FE' Oglpg?qéﬁ?ﬁa%?aéﬁ% e tsﬁéwﬁfegig nt °
i nventi on. pdifeming e RBEYdAMEloutIFtd hersid Ot PréfeiretbemBotinent eihepidsass t hat

i ncorporate nmuch of the expertise of 0 color matching professional, It

a2
will be appriestion ean bimphemented ussngiMIGRESOET VISBALRASIG heygkser, Boseok hat
t he col g@r . e A i I ation
t her eo:l 8as %gdgé%ys{()%léxﬁlﬂeerée}ll %1g1$fe§r glingé }Hr# Ieh%%ggg? (())Pg{eé eggéaécr% rl%{ y %@8%@8%% ative
such syst gnafteandicthled byahyspeaifics ofitheracapbsystennegnstitédrsush drai tvhatanay y from
that shown in FIG 1, parti cul arloxlbi n_the details of construction and

oper ati on avrorls&;fwng;%meé}ﬁsmgmm ﬁéfﬂelﬁé’Pd*‘PO'é‘ﬁb?y&?&}'. HYHMTE00 is to
be regar degmﬁ§di}rte|x1§3c¥frtﬁé P%E‘en@ﬂ@eﬁt’f@rﬁ%l% Bghgi@henttd fihd PETMIS (inegar ds the
i nvention described herein or the clains attached hereto. The col or

approval sysspeiatid0®ithdAMAIREARECGEretcl.0? faranerss it browsers sughuasi ng devi ce

any nanber 11 ERAG10E8P EQRERfeR MICEOSOFEnal “comput er conti gured to act as
a server or a dedicated server
FIG. 1 is a block diagram of an apparatus 100 for approving color samples in
accordance with a preferred embodiment of the present invention. The color approval
system 100 provides automated methods that incorporate much of the expertise of a
20  color matching professional. It will be appreciated by those of ordinary skill in the
relevant arts that the color approval system 100, as illustrated in FIG. 1, and the
operation thereof as described hereinafter is intended to be generally representative such
systems and that any particular system may differ significantly from that shown in FIG.
1, particularly in the details of construction and operation of such system. As such, the
25  color approval system 100 is to be regarded as illustrative and exemplary and not

limiting as regards the invention described herein or the claims attached hereto.

The color approval system 100 includes a server 102 connected to a computing device
104 associated with the color office of a retailer. The server 102 can be any number of
30 devices, such as a personal computer configured to act as a server or a dedicated server
such as those marketed by SUN and COMPAQ. Preferably, the server 102 is an Internet
server capable of acting as an FTP, http, PPP, and SMTP server. The computing device

104 may be any device capable of performing the functions described herein, and could



such as those marketed by SUN and COVMPAQ Preferably, the server 102 is an
Internet server capable of acting as an FTP, http, PPP, and SMIP server.
The conpuworg/odesvi ce 104 may be any devi ce capabl e of periCarnBiingeshe
functions described herein, and could WD 03/091677 PCT/1B03/01682 8
conprise a personal computer, such as thpse marketed by DELL, a handheld
conputer, a PDA or a dedicated ASIC device. Each vendor that w shes to

submt sanples for approval to the retailer is provided with a conputing
devi ce 108 comptise a pgrerniat 6Qm@pPRiek suchasihese reykeiad Py P kldwiadwadhgd sompristgh

108d. Howe t r Ak : SKi I i I that the
nunber of égandA(‘)’rJg%fiﬁg% %ttegﬂlﬁ%ﬁbgééh&%&%ﬂpﬁﬁﬁﬁé& gﬂ\;}liérgg%&%ggys %‘%he

retail er' sapmopaltto tig devecs pt®4dédswith afcemabliyg dapabl 8. 61Gr kpairaynfpudat a
froma renote storage devic sych as the server 102. The retailer’'s
computing & %éoTﬁﬂg%geV‘féqpﬁ%t %‘l‘g?'e'rosgOEO‘XF%erpﬁl‘Q?ee‘!’fa"dE?‘a{:ypsa‘mb”t@8 via a
net wor ks 10t ftredognive 03 ShPhiEntb¥ of Rendéeddiefates t(RORTHbIY cORBLERSIME]

t hrough 108d. In perhaps the preferred enbodi nent, the network 106 is the

I nternet. HMO%ever, the present invention may be practiced on any nunber of
net wor ks, both private and public. The conmputing device 104 may al so be
directly connected to the server 102 or through a LAN. 15 In operation the

server 102 The@sthilleS cdnfprkihg dbvidal &4 BtppeferabDeepablelof rdryivideddtetiaid £r and
each of the vendors. Vendors upload electronic color subm ssions for
approval byemnofe storageadevice, suphas thersgrvesd 04 dhisireiater’s srmptivgrdeyice d 0¢ andr

subm ssjon I - M SSd.00: KORf . ej ections
For subbequFRE U7 aBTFOEItl TR BB e R A A B B
enbodi nent vehdve’ssempating deyites [98avhrdegh FO¥d. beparhaes thoptefarademahddenentand
vendors. Spectrophotaneters 110a. .t hough, 110e, such _.as a DATA

SPECTRAFLASH 5otk (GRes I RISt TP U ce i ooy SNGRUP SRR 5 FEBIREL PR o ¢ he
conputi Ng 2amBEVfGREwIRE bR prl RS anSPRSc! PROGIRHRING R vikd 404 2R3 d%ebd he
color of a sanples and ‘outputs reflectance values. Any deviceée or

combi nat i odireetjyadvingeaséd tortbe setivergl (Rtcantbkangh a L&N.ect ance data may be used

insteaﬁi of the spectrophotoneter 110a. The spectrophoto- nmeter 110a is used
by the ?et ailer to anal yze physical color sanples, for exanple from

In operation the server 102 provides a central data store accessible by the retailer and
each of the vendors. Vendors upload electronic color submissions for approval by the
retailer. The retailer downloads the electronic color submissions, reviews each sub-
mission and uploads approvals and rejections for subsequent retrieval by the vendors. In
20  perhaps the simplest embodiment, the server simply provides FTP service to the retailer

and vendors.

Spectrophotometers 110a though 110e, such as a DATACOLOR SPECTRAFLASH or
a GRETAG/MACBETH COLOREYE, are preferably connected to the computing

25  devices 104 and 108n. Spectrophotometers 110n analyze the color of a samples and
outputs reflectance values. Any device or combination capable of providing standard
reflectance data may be used instead of the spectrophotometer 110a. The spectrophoto-
meter 110a is used by the retailer to analyze physical color samples, for example from
those vendors that are not connected to the network 106. Vendors use the spectrophoto-

30 meters 110b through 110e to prepare electronic color submissions. In accordance with
one preferred embodiment, as described herein after, the vendor spectrophotometers

110b through 110e are calibrated with respect to the retailer’s spectrophotometer 110a.



t hose vendors that are not connected to the network 106. Vendors use the

spectrophoto 30 neters | | Cb through 110e to prepare el ectronic col or
subm ssi owe.o3lomearcor dance with one preferred enbodi nent pcagBazE6s2 bed
herein after, the vendor spectrophotorret ers | INthrough 110e are

calibrated W|th respect to the retailer's spectrophotonmeter 110a. WO

03/ 091677 PCT/1B03/01682 9 FIG 2 is a workflow diagramof a col or
approval stem 200 in accordance with the preferred enbadi nent of the

pr esent |n At 7 Bre warkflew dipgramoaf B qoly aapﬁoéftﬂaﬁyﬁteﬁb%qog‘ﬁ aceAancgavththgpar e an
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applicati omasnbd)@/ BBIWOrk7drive usengraich veftyare as YARBDRIVE. Therenoesie2i4 ed col or
can be Scann S%f:yé) ov1$% %ﬁﬁ@t rt%g errz?ttl %Lan%ila%ang‘@% e(IfItﬁg}e%mr c? et § Cyes

provi ded. RS ances SN eation 'can’ onprise a
reference meuﬁhmbﬁrofﬂteaaciawﬂcm@s cm%g,ﬂﬁl’edahpleZH&ECStrl eve the
requests 204 fromthe storage |ocation 206 a prepar e sanples for

subni ssi on dessrippdin ea-pending appligatian JY PPSE3, 6514!"*“%“1‘1‘?@’ dyampleqfshe ¢ or t hese

co- pond?ng s RREFRAR el A bR 1B0RE Rptp e TioA 0 RERBhL M " e

an i nt er nalproviddde @f powrsg s ntany deestaces the md‘lcatima caamgnipdy csmanmeq)teﬁd:rbmce I n one
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prepares an electronic color subm ssion 210 (sub- mssion(s) 210), as

descri bed Bé4.ei nafter, and upl oads the subnissions 210 to a storage

| ocat i 212, for retri eval by a color office 214 associated with the
retailer. The storage |location 212 may be, for exanple, a directory

avai | abl e Wha dfd Rcipe foRthetdatiles iy BSpRpae bbiag thdapPadituseat dhisthémpped as a

network drive using such software as B-
described in co-pending application SN 10/109,122. Hopefully, the vendor 208 will

have an internal review process to determine if the sample is acceptable. In one
preferred embodiment, vendors 208 are provided with the same software as the retailer

20 201 thereby permitting a similar analysis as that which will be performed by the retailer
201. In any event, the vendor 208 prepares an electronic color submission 210 (sub-
mission(s) 210), as described hereinafter, and uploads the submissions 210 to a storage
location 212, for retrieval by a color ofﬁcé 214 associated with the retailer. The storage
location 212 may be, for example, a directory available via FTP, a web folder, or

25  possible a FTP directory mapped as a network drive using such software as WEB-
DRIVE. The storage location 212 can be logically and/or physically located on the
server 102 or anywhere convenient. In general, the submission 210 comprises
identifying information such as the vendor’s name, an identification of the request to
which the sample is responding, an identification of the fiber and fabric of the sample,

30  submission number (first, second....) and date sent. Additionally, the submission 210
comprises a set of reflectance values as measured by the spectrometer 110n associated
with the vendor 208. Preferably, the color approval system 200 provides guidance in

filing out the request and may even provide an initial opinion of the color sample based
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on the server 102 or anywhere convenient. In general, the subm ssion 210
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on refl ect amoplevadiledso shepptaileds ealohoffice 2kequest. I n one preferred
enbodi nent of the present invention, the vendor 208 suppl enents the
subm ssion 210 with a physical sanple mailed to the retailer's color
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acceptance. The color office 214 transmts the response 216 to the vendor
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automatically prepares full or

The color approval system 200 preferably provides software for automating the creation

20  of responses 216 including acceptances and rejections. Acceptances are very straight-
forward, but rejections may contain extra data. To further ease the burden on color-
matching professional, the color approval system 200 can be provided with software
that conducts an analysis of the submissions 210 and automatically prepares full or
partial responses.

25
FIG. 3 is an illustration of a display 300 produced by an apparatus for responding to
electronic color submissions 210 in accordance with a preferred embodiment of the
present invention. Those of ordinary skill in the art will recognize that the display 300
shown in FIG. 3 is but one of many forms that such a display could take. In particular,

30 the display 300 is adapted for the many WINDOWS operating system distributed by
MICROSOFT, including: WINDOWS 98, WINDOWS ME, WINDOWS 2000, and
WINDOWS XP. The particular display shown in FIG. 3 is a sample of one that has
been configured for use by a retailer. Due to the graphical nature of the WINDOW



partial responses. 25 FIG 3 is an illustration of a display 300 produced
by an apparatus for responding to electronic color subm ssions 210 in
accor dancwowistobiear pr ef erred enbodi nent of the present inwpemtiBanichose of
ordinary skill in the art wll recognize that the display 300 shown in
FIG 3 is but one of many forns that sugl a display could take. In
particular, 30 the display 300 is adapted for the many W NDOAS5 oper ati ng

systemdistributed b M OFT, including:. W 98, N IVE,
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Preferably, L e 308 provides a
represgﬁt )elltplrééﬁde(%)lpgt ek%elgggé%bﬁgf%%@ﬁ%?é2£Q'to corrBare t he sanpl e

color. The representati on may be based, for exanple on a scan of

A sample pane 308 provides an indication of the color of a sample associated with a
selected electronic color submission. The actual color displayed is determined by the
reflectance values contained in the electronic color submission. Preferably, as shown in

20  FIG. 3, the sample pane 308 provides a representation of the desired color, with which
to compare the sample color. The representation may be based, for example on a scan of
an approved sample or calibration data previously stored in the server 102 (see FIG. 1)
To provide further help, as also shown in FIG. 3, the sample pane also provides displays
of the sample and desired color under different light sources. Any of a number of

25  known algorithms may be used to create and display the representations of the desired

color and the sample color.

Looking at the sample pane 308 in FIG. 3, we see a first representation of the desired
color 308a (princess pink in this case) under a UL3000 light source (Ultralume 3000 a
30 typical light source utilized in retail stores), a second representation of the desired color
308b under a D65 light source (a source containing little energy in the longer wave-
lengths), and a third representation of the desired color 308c under a CWF light source

(cool white fluorescent). Representation of the sample color 308d, 308e, and 308e,



an approved sanple or calibration data previously stored in the server 102
(see FIG 1) To provide further help, as also shown in FIG 3, the sanple
pane al sowproewpdes di splays of the sanple and desired colrom/1BosdERS2
different |ight sources. Any of a nunber of 25 known al gorithnms may be used
to create and display the representatio of the desired color and the
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and graphic color correlations information to . 10 assist w th _col or

approval . Shwéanangs p10 and 117 provids trxtup] ang prgphigesla spgelationy ipfaratign to

di fference i | i SH ; ides a
st andar Al ot i BloraFrRarBhasntity Bsbif pehePIRoRRFecldtre b BIEES 2 o
accept abl eddfevérenvelups of the Amyplepeihilt thendisplay pdnetHe peovidegsestdidaad AS ploobabl y

e Ty BTt Ll PP BLY gk P2 o ah Bt Gk BB
def i nabl e PByint RGidd DEthe dMi e 28 WsbbadlP art8&Rpabl! Batth, AMild Yointe plbear 302

and/or the button bar 304. The data pane 314 provides identification and
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The data pane 314 provides identification and other data associated with the electronic
color sample, including an identification of the vendor, retailer, and pertinent data about

20  the submission.

The reply pane 316 assists the retailer with the formation of a reply to the submission. If
the reply is to be an acceptance, the retailer must only press the APPROVE Button 318
that activates a function to send a pre-formatted acceptance letter to the e-mail

25  associated with the submission. Using the MICROSOFT WINDOWS systems, such
integration with an e-mail program such as LOTUS NOTES or MICROSOFT OUT-
LOOK is well within the skill of those of ordinary skill in the art.

Should the retailer wish to reject the electronic color submission, checkboxes 320 are
30  provided that list the most used rejection criteria. Preferably, the list of most used

criteria is user customizable. To include predetermined comments directed toward these

criteria, the retailer need only check the appropriate box. In addition to the inclusion of

the predetermined comments, the text inserted into the resultant response can also be



the reply is to be an acceptance, the retailer nust only press the APPROVE
Button 318 that activates a function to send a pre-formatted acceptance
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wi |l recognize that the display 400 showmn in FIG 4 is 20 but one form
anong many that such a display could take. In particular, the display 400
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color samples in accordance with a preferred embodiment of the present invention.
Those of ordinary skill in the art will recognize that the display 400 shown in FIG. 4 is

20  but one form among many that such a display could take. In particular, the display 400
is adapted for the many WINDOWS operating system distributed by MICROSOFT,
including: WINDOWS 98, WINDOWS ME, WINDOWS 2000, and WINDOWS XP.
The particular display shown in FIG. 4 is a sample of one that has been designed for use
by a vendor. In one preferred embodiment of the present invention, the software for

25  both the vendor and the retailer are integrated into a single package. However, those of
ordinary skill in the art will recognize that separate packages can be prepared for the

vendor and the retailer.

The display 400 is a window that can be accessed from either the menu bar 302 or a

30  button on the button bar 304 of the display 300 in FIG. 3. In this particular example, the
vendor would first create a new file, using a function activated by either the menu bar
302 or a button on the button bar 304. The vendor would then activate a scanning

function, that scans the sample being submitted, using either the menu bar 302 or a
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ei t her t he brieruomtie bution Bar 3043dhe yendos camthen erayigy and edif thsgubmissioRdomm spl ay

300 in FI Gygg tﬁé‘dn%ﬁl?%4&?£étlv9féd4fon?gﬁlg85'tﬁe m%@?bar‘@%@%‘? a biRGh dnf élbé §Jtt ?J eate a

new fil e, USI tion activate el ther the nmenu bar
button on ﬂ>b1e3(blutrttbuaelaa1mpt&(k4iowiﬁhmFi@rﬂjdle wndbdha:shelmcmdtw vdit medfzﬂnahnl ng

functi on, t. scans th sa I ei ng subm si ng .ei ther .t he nu bar
102 or . WBERHR GG A TenDas PR Ot don TG I e Toavee Biot PEReeelfe BBE- The
vendor gan g 1&n 408 SViyBYd ﬁlﬂ‘ﬂe &dit bndr BB PR PAudsah mhe 1408 chigedissipl ay 400
activated fromeither the menu bar 302 or a button on the button bar 304.

I n the exakpbden ghibwse q)ﬁprlillnay skill irhtbe wetnbised hpen thelfield iadthe gurseiitdatatpane

oi ther e 407 bt b 435 sl Ef DocedheBRRE 1 Rincd PAVNIHESRE, Doy § ™

406. The vald¢es tha Ok battbh 802 &D&nahmem@soma thkfe@ller b ntdre@fefaﬁbmw nary
skill in the art, based upon the field in the current data pane 404 that

has been s®lasetheubmissiontipie a,qusys for sybsequentserding,iIf A apens @uﬁqﬁ the rgipilene
merely opPres Feﬁu%%f'?nap?ll Qﬁﬁ+8§oﬁ$ﬁx &9 &e%e tB& 2 YR BPhQRatif wﬁu&ga;@' | er

or, nore pre era ace m ssion into & queue sequent
send| ng. Iftheebmmombaer mssetk,ctmgnen emt;afrbmrthdmeoafoalrm.lest that all

submi ssions in the queue be sent at once by activating a button on the
button bar 304 or selecting an entry fromthe nenu bar 302. FIG 5 is an

i ITustrati @iGo4 isanqfiiefatidh dPhth& Udsphiyosioaiddled 39 aﬁ&@?mwﬁomf prévRRg OVi ng

color sanples in accordance with a preferred enbodi ment of the present
i nventi on. cdldr Fmples mfacgmrdammr»yxttskptelferred anilepdimentwifithe presang iriventiehat t he

d I 0 h f t.hat di spl
coul d_ 15ke T fardPrs Ry ars o Baiss R BRHRIFER0 SRR 4G5 i nboe
operati ng $ysdiRTosh Sinbh H{[@g\sﬁm sHHRESHY coull RadeUTH 1ch1NEP@M>s p8y 500 NDOWS
ME, W NDOW5 2000, and The particular display shown in FIG 5

i s a sanpl & asepiss &orthamapy IV BNRA Wik epeyaians &yeﬁenu@étnbuted by MICROSOFT,
including: WINDOWS 98, WINDOWS ME, WINDOWS 2000, and WINDOWS XP.

The particular display shown in FIG. 5 is a sample of one that has been designed for use

20 by aretailer to review a response prior to sending. Accordingly, the display shown in
FIG. 5 is activated after the user presses the APPROVE or REJECT buttons, 318 and
324.

In the example shown in FIG. 5, the retailer is able to specify e-mail recipients 504
25  either manually or by selecting a recipient from the list 506. The button bar 502 allows
the retailer to "Send" the message or "Cancel" the message. The retailer is also provided

with the option to "print" the message.

Table | shows an example of an acceptance message produced by a system in accor-

30  dance with the preferred embodiment of the present invention.



20 by a retailer to review a response prior to sending. Accordingly, the
display shown in FIG 5 is activated after the user presses the APPROVE or
REJECT buwbnae®916318 and 324. In the exanple shown in Fl GpCa/iBod@eset ai | er
is able to specify e-mail recipients 504 25 either manually or by selecting
a recipient fromthe list 506. The buttqg bar 502 allows the retailer to
"Send" the nessage or "Cancel" the nessage. The retailer is also provided
with the option to "print" the nessage. Table 1 shows an exanple of an
accept ance%&g‘e produced by a systemin accor- 30 dance with the
preferred enbodi nent of the present invention. WO 03/091677 PCT/ 11303/ 01682
15 TABLE 1 GERANI UM FLWR0316457SQ2-B _APPROVED \Wednesday, May 08, 2002

04: 21 PM T&ERNNHMKEMRIA6ARFS02 BrA PRROYED | owi ng col or subni ssi on was
APPROVED | BalifssdalyBay®8, 20620421 b1 name: GERANI UM FLWR(816457S02 B 528P9. 000
Vendor Nane: RETAILER Vendor Number: 4097569 M I |: JEENFUL Dyehouge:
Ret ai | er I‘ﬁﬂe‘m PORPEUINOEOMsi on:  Department: 22 Season: S02 Deliyery
Nunber : ColTos foldarim colGERANS W vWab WPRFRIIGAE7S02  Fi ber: KNI T JERSEY 1000

Fabri c: Date: May 08 "02

File name: GERANIUM_FLWRO0316457S02 B _52829.CCC
Vendor Name: RETAILER
Vendor Number: 4097569
Mill: JEENFUL

Dyehouse:

Retailer Name:

Brand:

Division:

Department: 22

Season: S02

Delivery Number:

Color Name: GERANIUM FLWRO0316457S02
Fiber: KNIT JERSEY 100C
Fabric:

PID:

Submit Number:

Labdip Number: B
Comments:

Date Sent: 4/29/2002

Date Received: 4/3/02

Username: nagarwal

Email: also unknown@unknown.com nagarwal

Table 2 shows an example of a rejection message produced by a system in accordance

5 with the preferred embodiment of the present invention.



PID: Submt Nunmber: Labdip Nunmber: B Comments: Date Sent: 4/29/2002
Date Received: 4/3/02 Usernane: nagarwal Email: al so unknown(a@nknown. com
nagar wal welB@z7shows an exanple of a rejection nessage pcadBecxacsry a
systemin accordance 5 with the preferred enbodi nent of the present

i nvention. WO 03/091677 PCT/1B03/ 01682 6 TABLE 2 YELLOW RAY-B REJECTED
Wednesday, May 08, 2002 04:20 PM To: uA nown@nknown. com The fol | ow ng

col or subm ssion was REJECTED Date: May 08 '02 File name: YELLOW RAY
0918959 SOXABLE213 000 Vendor Name: RETAILER Vendor Nunber: 4097569

MIIl: JEENFUL Dyehouse: Retailer Name: Brand: Division: Departnent: 22
Season: S02 Delivery Nunber: Color Nanme: YELLOWRAY Fiber: KNI T JERSEY
1000 YELLOW RAY-B REJECTED

Wednesday, May 08, 2002 04:20 PM

To: unknown@unknown.com

The following color submission was REJECTED

Date: May 08 '02

File name: YELLOW_RAY_0918959 S02_B_48713.CCC

Vendor Name: RETAILER

Vendor Number: 4097569

Mill: JEENFUL

Dyehouse:

Retailer Name:

Brand:

Division:

Department: 22

Season: S02

Delivery Number:

Color Name: YELLOW RAY

Fiber: KNIT JERSEY 100C

Fabric:

PID:

Submit Number:

Labdip Number: B

Comments:

Date Sent: 4/29/2002

Date Received: 4/3/02

Username: nagarwal

Email: unknown@unknown.com

The submit is OFFSHADE to the standard under Ultralume 3000. Please adjust the color based on
the color values and comments.

This submit shows NO IMPROVEMENT over the previous submit that was rejected!
Color Difference Report

UL3000: DE CMC 1.31 (-0.2 Dark, 1.3 Bright, 0.2 Green)D65: DE CMC 1.22 (-0.3
Dark, 1.2 Bright, -0.1 Red)CWF: DE CMC 1.20 (-0.3 Dark, 1.2 Bright, 0.0 Red)
SUGGESTED RECIPES FOR YELLOW RAY

COTTON RECIPE

0.112 % Drimarene Yellow X8GN

0.199 % Drimarene Yellow XRN




Fabric: PID: Submt Nunber: Labdip Nunber: B Comments: Date Sent:

4/ 29/ 2002 Date Received: 4/3/02 Usemane: nagarwal Enail:

unknown @wRempLecbm The submit is OFFSHADE to t he standar @CohnBeyo1tsz r al une
3000. Pl ease adjust the color based on the color values and comrents. This
submt shows NO | MPROVEMENT over the pr?yi ous submt that was rejected!
Color Difference Report UL3000: DE CMC 1.31 (-0.2 Dark, 1.3 Bright, 0.2
Geen)D65_DE CMC 1 22 (-0.3 Dark 1 2 Bright -0 1 Red)QAF. DE CNC 1.20

(- 0.3 Dar k0-0%32%yim3repe Bige ¥BIREG)  SUGGESTED RECI PES FOR YELLOW RAY |COTTON
RECI PE 0. lo12p#6nDrvayiigat ®sse Yel | ow X8GN 0. 199 % Dri mar ene Yel | ow XRN WO
03/ 091677 / 2 17 0.00435 % Drinmarene Blue XBLN 0.12 DH in
Dayl i ght )Egéé)%%o%é&én Cool White NYLON RECIPE 0.0578 % Nyl osan {Yel | ow
E4G 200 OQNyL8Y RHCNHF osan Yel | ow E2RL 0. 00115 % Nyl osan Bl ue E2GL {200
0. 91 DE i ho.bayg ki ghdsaDb&1oW £4626E i n Cool White POLYESTER RECI PE

0.0152 % Nylosan Yellow E2RL

0.00115 % Nylosan Blue E2GL 200

0.91 DE in Daylight D65

0.46 DE in Cool White

POLYESTER RECIPE

0.316 % Foron Yellow SEFL

0.00288 % Foron Brilliant Orange ERL 200
0.00217 % Foron Turquoise SBLN 200
0.34 DE in Daylight D65 ‘
0.09 DE in Cool White

nagarwal

Table 3 shows another example of a rejection message produced by a system in

accordance with the preferred embodiment of the present invention.

TABLE 3

Acid Yellow-1 REJECTED
Thursday, May 09, 2002 09:19 AM
To: unknown@unknown.com

The following color submission was REJECTED
Date: May 09 '02

File name: YELLOW _1 33263.CCC
Vendor Name: RETAILER

Vendor Number: 1234

Mill: TEST MILL

Dyehouse: TEST DYEHOUSE
Retailer Name: TEST RETAILER
Brand:

Division:

Department:

Season: FALL 2003




0.316 % Foron Yell ow SEFL 0.00288 % Foron Brilliant Orange ERL 200 0.00217
% Foron Turquoi se SBLN 200 0.34 DE in Daylight D65 0.09 DE in Cool Wite
nagar wal welB@I7shows anot her exanple of a rejection nesyagaBpyadseced by a
systemin accordance with the preferred enbodi nent of the present
invention. 5 TABLE 3 Acid Yel low1 REJEGEED Thursday, May 09, 2002 09:19
AM To: unknom@nknom com The foll ow ng col or subm ssion was REJECTED
Date: My O e—nane.— YELLOAM1 33263000 : FR
Vendor NurrtS’éP“eryl"Qt&'Pe' M 1. TEST M LL Dyehouse TEST DYEHOUSE Ret ai | er
Nane: TEST deledWdricERcid Belomd: Di vi si on: Departnent: Season: FALL 20p3 WO
03/ 091677 |RCTI/1B03/ 01682 18 Delivery Nunber: Color Nane: Acid Yel|ow

Fi ber: Fabric:

Fabric:

PID:

Submit Number:

Labdip Number: 1

Comments:

Date Sent: 5/9/2002

Date Received:

Username: nagarwal

Email: dontknow@dontcare.com

This submit is METAMERIC to the color standard. The color difference in D65 is too high. Please
re-match using a different dye formulation to correct the metamerism.

The submit is OFFSHADE to the standard under Ultralume 3000. Please adjust the color based on
the color values and comments.

The submit was matched in the WRONG LIGHT. Please inform the mill that the primary light
source is Ultralume 3000 and the secondary light source for matching is D65.

This submit shows NO IMPROVEMENT over the previous submit that was rejected !

This submit is FLUORESCENT making color difference number unreliable. Please make visual
corrections based on the comments.

This submit is an EXTREME MISMATCH to the color standard. Please check to see if the mill has
the right color standard and are matching under the correct lights.

Color Difference Report

UL3000: DE CMC 2.89 (1.2 Light, 2.1 Bright, -1.6 Red)D65: DE CMC 3.13 (1.1 Light,

1.6 Bright, -2.5 Red)CWF: DE CMC 2.76 (1.2 Light, 2.0 Bright, -1.5 Red)

SUGGESTED RECIPES FOR ACID YELLOW ECS

COTTON RECIPE

0.967 % Drimarene Yellow CL3G

0.138 % Drimarene Yellow CL2R

0.0125 % Drimarene Blue CL2RL

0.26 DE in Daylight D65

0.1 DE in Cool White

NYLON RECIPE

0.45 % Nylosan Yellow N7GL

0.0543 % Nylosan Yellow N3RL

0.00964 % Nylosan Green NGL

0.33 DE in Daylight D65

0.12 DE in Cool White




PID: Submt Nunmber: Labdip Nunmber: | Comments: Date Sent: 5/9/2002

Dat e Recei

ved: Usernane: nagarwal Enail: dont know@ontcare.com This submt

i s METAVBRD@3wmi6the col or standard. The col or difference PARTDBA3/(1682% 00
hi gh. Please re-match using a different dye fornulation to correct the
netameri sm The submt is OFFSHADE to t? standard under U tral une 3000.

Pl ease adj

ust the color based on the color values and comments. The submt

was matched in the WRONG LIGHT. Please informthe mll that the prinmary

i ght sog
s D65. TH
rejected !

unreliabl e.

submt is
the mll H
lights. Cqg
-1.6 Red)I
2.76 (1.2

IPERYFSTERRECHIF e 3000 and the secondary |ight source for matching
1103065 IBodod BihawselN® SkPROVEMENT over the previous submt that was
oB&s%?&QfﬂrLlliaintSOrE{? SCENT meki ng col or difference nunbefr
“"Pl'ease nmke VI sUa corrections based on the comments. [This
890X TP Bine SERNCH t o the col or standard. Pl ease check tlo see if
1@%5 DE hepdyiighbsecol or standard and are matching under the clorrect
| Lffe e Report UL3000: DE CMC 2.89 (1.2 Light, 2.1 Bright,
3?“3@36%}95913 (1.1 Light, 1.6 Bright, -2.5 Red) CWF: D CMC
hiegival 2.0 Bright, -1.5 Red) SUGGESTED RECI PES FOR ACI D [YELLOW

ECS COITO

NRECIPE 0.967 % Dri narene yvellow CL3G 0. I38 % Dri nar ene Yel | ow

CL2R 0.0125 % Drimarene Blue CL2RL 0.26 DE in Daylight D65 0.1 DE in Cool
VWi te NYLGMNadeBfdaREe @ith Dnépidferosbembdieliheny dfi7ital present invention, acceptance and

10

15

20

25

rejection messages also include representations of the AB chart shown in pane 312 of

FIG. 3.

FIG. 6 is a flowchart of a method for certifying a spectrophotometer in accordance with
a preferred embodiment of the present invention. The foregoing color approval system
is somewhat predicated on the trust that a retailer places in the spectrophotometer
employed by the vendor to produce the reflectance values used in the submission. It is
within the scope of the present invention to provide apparatus and methods for approval
and calibration of the vendor’s spectrophotometer. Such methods are preferably inte-
grated with the display 300 shown in FIG. 3. The functions described herein below with

respect to the method may be activated using the menu bar 302 and/or button bar 304.

Prior to certifying any spectrophotometer, one spectrophotometer, typically retailer's
spectrophotometer 110a in FIG. 1, is used to establish the "standard" reflectance data.
Such a spectrophotometer is termed the "master instrument."” A set of calibration tiles is
measured on the master instrument to create a data file with the tile measurements.
Preferably, the present method is implemented with a set of calibration tiles that has at
least twelve different tiles. Such calibration tiles are readily available from a variety of
sources including the British Ceramic Research Institution (BCRI). The data file may be

uploaded to the web to permit each spectrophotometer 110n access.

The method starts in step 600. In step 602, the vendor selects a model of spectrophoto-
meter that 1s attached to his computing device. The retailer can suggest or demand that
the vendor only use certain preferred brands and models that have a history of

producing acceptable results. Next in step 604, the vendor performs the calibration



0. 0543 % Nyl osan Yell ow N3RL 0.00964 % Nyl osan Green NG 0.33 DE in

Dayl i ght D65 0.12 DE in Cool Wite WO 03/091677 PCT/1B03/01682 19
POLYESTERVBEGIOPEE7D. 106 % Foron Brilliant Yellow S6G. 0. 0268/180Faecen
Brilliant Orange SFL 0.00306 % Foron Bl ue SE2RN 0. 65 DE in Daylight D65
0.42 DE in Cool Wite nagarwal In accoggance wi th one preferred enbodi nent
of the present invention, acceptance an rejection nessages also I ncl ude

representations of the AB.chart shown in pane 312 of FIG 3. FIG 6 is a
f1 owchart &#ncionsassecated wikdps pasicHar raoéeﬂeMO%wﬁmﬂ?@f%?et?rﬁ cg}&féﬁedﬁmge with

a preferre@la%ﬂ‘ae&iwmam& Emne{ g%@@tthkwm'n%surwﬁlefdprfpmly eRbor

approval system is sone a predicated on the trust that a retailer places
i n the spegphotopietrofgtiely wing ogrech thlg).tThstep®if archeck qsnmdbaedcthenmeﬁﬂ ect ance

nvent i on f8 it e L R ar e PRt e SRy RURR S B PEL | on of

t he venglor 28diepedichpphagiemet er. Such nethods are preferably inte- grated
with the display 300 shown in FIG 3. The functions described herein bel ow
with respect to the method nay be activated using the nenu bar 302 and/or

button bar tlt3tg4 rl%SIS ?P{,cle&égfeﬁg %r%g { '0§ ythQ 916?11% péo%??(% gtg;g) ?gﬁ n%ﬁéa?%%%ﬂ%lesﬂ G 1,

spect rophot'o arler

is used tom&ha@hteahmése mdBi ntasdne éﬁfbkz&ﬁin&ﬂéﬁusﬂ&t@creatﬁlﬂbé’ldaa file with
spectrophotoneter is termed the "master instrunment." A set of calibration
tiles is HHABANUINYHIRGHE OFEISY BF 2iSHBHAM sRElem the mr@%iea%&t&eﬁf iqneeWid h t he

tile W@SUQWB§S meg){ eéscfaﬂ[hﬁg%ll rath 11@%%%:?8&6@?1\%8?@5%5 e;ﬁl?es lelif 2

set of cali tion ti as at east ve d| erent tl Such
cal i br at i oa cblli¢ati®naf eorredidinl fyctansahdt abh be Appieddo therdudput offhe spectrophoto-

meter being certified that transform the output to simulate the output of the retailer’s
spectrophotometer. A variety of known algorithms exist to create the correction factors.
In general, the retailer’s measurements are compared with the measurements on the

15  master instrument to determine color differences between the readings on the two
instruments. A regression model may be developed to better correlate the two instru-
ments. For example, a linear model with an offset and a weight may be applied at each
wavelength. The parameters from such a model become the "profile" of the instrument
and may be saved locally or sent to the sever 102 in FIG. 1 for access by the retailer.

20
In the example shown in FIG. 6, the profile is transmitted to the retailer in step 614 for
use when analyzing any submission from that particular vendor. However, the data may
be stored on locally on the vendor’s computer or in the server 102. In this case, the
profile will be used to modify the reflectance data of future submissions prior to trans-

25  mitting the electronic color submission. The method ends in step 616.

Although a few embodiments of the present invention have been shown and described,
it will be appreciated by those skilled in the art that changes may be made in these
embodiments without departing from the principles and spirit of the invention, the scope

30  of which is defined in the claims and their equivalents.

For example, the color approval system can be modified to automatically perform some

of the analysis and preparation of acceptance and rejection letters. One simple method is



sources including the British Ceram c Research Institution (BCRI). The data
file may be wuploaded to the web to permt each spectrophotoneter | I On
access. TWoommttson starts in step 600. In step 602, the veodaBoxmb®&cts a
nodel of spectrophoto- 25 neter that is attached to his conputing device.
The retailer can suggest or demand that,,the vendor only use certain
preferred brands and nDdeIs t hat have a history of produci ng accept abl e
results. Next in step t he vendor perforns the calibration WO 03/091677
PCT/ | BO3/ 01%Hgeshold %ﬁtfferewg valeer e AP ot Malness Thase thaidisplaydpertreny ¢
spectropho I i ep
506, t he verorich &R althEalPlpive gt APl Bl HRIC b S ek P2l
usi ng a gr effmatches)can revebeapjebdhsdetengokith s canade "Extraiet Mismateh'l message dri ft

i t I fot 1 t.abl th t hod t t
604 1o igtirong salor st iseiahs BT ol RECIRRI T dsarpiyes S S B okD oo

the method ;00R9 %ﬂnﬁﬁ@?r@l&w%ﬁqg%bgk?ﬁré@@edw @8 r@sEﬁt ifPafiohethesdhese may
be the sane calibration tiles uSed to create the g file wwith the master

i nst runent leterseppldoee qpeybdrfqracvngetorfaut@matlhellﬁsﬁﬁeatﬁhedisgeﬂoepf the|retgileronce
the 10 vendor has neasured the calibration tiles, a profile is prepared in
step 612. The profile is a collection of correction factors that can be
appl i ed t o Adagionullyuhe Sfstent Carbieadapedfort wse ifreit@ition whgreetthtt 4 véadlot bat
transformthe output to sinulate the output of the retailer's

spect r ophothsrgtager 1asal<a/a§ﬁ¢5étt<yaéwt%vmwa¥kgém YO AECaEtRS Systrp Pt Briptut
COrrecthon f ALLQEFc colbP's §§1%or I r{sgirﬁé %ﬁet@rﬂ%@& %Jﬂ{ﬁ? WrSnHusl Cor’rpar ed
with the nmeasurenents on the I nstrument t eterm ne col or

di ff er enceprdeetsiveen t he readings on the two instrunents. A regression
nodel may be devel oped to better correlate the two instru- nents. For
exanple, a linear nodel wth an offset and a wei ght nay be applied at each
wavel engt hgy T\b% S RRBEEHANTPIQ MSHSRnAcEon S kEintaBodRAOdy ser- Of the

i nstrument may be saved locally or sent to the sever 102in FIG 1 for
access by mnemgéheuseenf plugim tb@mMy@ﬁmﬁm@ wieosme substitutg differentpmalysisf il e i s
transmtted I use when anal yzi ng any
subnlsé%ona?$8W?FW§ﬁ&%§?I%L C(RSI%%Q “n mever the data may be stored on
| ocally on the vendor's conputer or in the server 102. In this case, the
profile will be used to nodify the reflectance data of future subm ssions
prior to trans




25 mffing the electronic color subm ssion. The nethod ends in step 616.

Al t hough a few enbodi nents of the present invention have been shown and
descri bedwo w7t | be appreci ated by those skilled in thecarnBodas2 changes
may be made in these enbodinments w thout departing fromthe principles and
spirit of the invention, the scope 30 of,which is defined in the clains and
their equivalents. For exanple, the col©or approval system can be nodified
to automatically performsonme of the analysis and preparation of

accept ance%ﬁdﬁ,&j ection letters. One sinple nethod is WO 03/091677
PCT/ 1 B03/ 01682 21 to threshold the difference values or the AB pl ot

val ues. Those that display an extrenely close match can automatically
recei ve acceptance letters while those with extrenely far off matches can
recei ve rejections (Igﬁ.ters, with a canned édExtrer,re M smat ch” nessage.

El ect r oni ¢! col 8rm&heh{y @peryingftolaatisdncthed ¢9mpiE§inged as approved or

rej ected can be S gifath LPlcRMIALISERbEISISH Wil iRl pr ovi ded by the
present invention. THese etters could be queued for review or

aut omati cal | y sentcleckingat astometréason &t rejaetioneframladist of sdshinsi onal |y, t he
system can be adap%_gd for use in situations tﬁ’\'h re ei.thqr a,vendor, or ., the
retailer |acks accudamptically prsnanng a respees R g deepnic colorsibmizsion based o,
could print out 10,fhe@t86hd SH¥cReds@h@®r submi ssion or response in a
predeterm ned format for manual processing. By way of a further exanple,

t he system can- be desiennicatly sending therrptpanss togexenger assogigted Mathithecelee of

pl ug-i ['btechnol 09Y. R&ki 'i(H]i ng users to substitute different analysis 15
and reporting tools Tor those described herein. WO 03/091677 PCT/1B03/ 01682
22 CLAIMS 1. A nethod for approving a color, the method conprising: 5 -

anal yzing an el ectronic col or , subm ssion with software toqls; - checking at
| east one feasBimgthed.agsetderthin ¢lagpdl avhsrein tE? step Q5 #dyzing &\ﬁtelﬁﬁ’h‘ Peal |y

preparing a reﬁqugnﬁgi(%rp&n%rggg:roni c col or subm ssion based on the
and - e

reasons checked,; ectronically sending the response to a vendor
associ at ed wi th t hsmuddtimg the appearance of the color submission under a plurality of

15 lights.

3. A method, as set forth in claim 1, wherein the step of analyzing the electronic
color submission comprises:
- generating a CIE a*-b* plot comparing a color standard with the color

20 submission.

4. A method, as set forth in claim 1, wherein the step of analyzing the electronic
color submission comprises:
- simulating the appearance of the color submission on a plurality of textures.

25

5. A method as set forth in claim 1, further comprising:
- scanning a color sample to obtain reflectance values;
- preparing the electronic color submission using the reflectance values; and
- storing the electronic color submission in a location accessible by the soft-

30 ware tools.



10 subm ssion. 2. A nethod, as set forth in claim1l, wherein the step of
anal yzing the electronic color subm ssion conprises: - sinulating the
appear ancwoaB/optee7 col or subm ssion under a plurality of PETIBginiss2 3. A
met hod, as set forth in claim11, wherein the step of analyzing the

el ectronic color subm ssion conpri ses:,¢ gener ating a CIE a*-b* plot
conparing a color standard with the color 20 subm ssion. 4. A nethod, as
set forth in claiml1, wherein the step of analyzing the electronic color
subni ssi on6conprmeibed, as S@ifﬁﬁhmﬁlﬁkjﬂ ﬁhfg‘ﬁb?frféwl’dﬁ% of the col or submi ssion

on a plurali ty. of éa?l)ﬁl‘all’x he d&ﬁce use (;T?ctan l@BJst b aGhadten 1,

further conprising™ - nni ng a co@t sanp e to obtain re Iectance val ues;
- preparing the e|ﬁ>@tuli1ﬁ@ld€v1€ﬂ| or subm ssion using the refl ectance val ues;
and - storing the electronic color submssion in a |ocation accessible by
the soft- 30 ware tools. WO 03/091677 PCT/1B03/01682 23 6. A nethod, as

set forgh yn Chahdthou, ab WilfBRh lrpamss\waem thE @kp Bf%hﬂgc&{i ggw ce used to

scan the col or sarrp?r)d E)ase on a naste scanni ng devi Ce. Eﬂ A net hod, as
set forth in ciai nr&smittiegevia thMtsn@pthofelestromp qgloc swipnissier fo a server
transmtting, via the | t he el Fctronlc col or subm ssion to a server
accessi bl e by the %CS'FSLSWE? Ey@}?(ﬁogtwaéet °R®net hod, as set forth in claim5,
wherein the step of storing conprises: 10 - e-mailing the electronic color
submi ssion to an account accessible by the software tools. . 9. A nethod for
approvi ng & cofancthedas sestfsl icelaim P swhgyein-the sipp gt sfoung EQ@PESCEOUt i ne to

conparfy first refl Ehlf pn(‘gethg @iegﬁgmg coldr g?o%'ugsqgn to an account accessible by the

software tools.

9. A method for approving a color, the method comprising;:
- using a software routine to compare first reflectance values of a desired
15 color with reflectance values contained in a plurality of electronic color
submissions and identifying those electronic submission that are acceptable
and those electronic submissions that are unacceptable;
- automatically preparing a responses to the acceptable and unacceptable
electronic color submissions based on the comparison; and
20 - electronically sending the responses to a vendors associated with the color

submissions.

10. A method, as set forth in claim 9, wherein the software also identifying marginal
electronic color submissions that require an operator’s review to determine

25 whether such submissions are acceptable or unacceptable.

11. A method, as set forth in claim 10, further comprising:
- analyzing the marginal electronic color submissions with software tools;
- checking acceptance or at least one reason for rejection from a list of
30 reasons; and
- automatically preparing a response to the electronic color submission based

on the acceptance or reasons checked.



15 color with refl ectance values contained in a plurality of electronic
color subm ssions and identifying those electronic subm ssion that are
accept ablwo oangiiethose el ectroni ¢ subm ssions that are una®cepBesies2 -
automatically preparing a responses to the acceptabl e and unaccept abl e

el ectroni c col or subm ssions based on the conparison; and 20 -

el ectronically sending the responses to 4 vendors associated with the col or
submi ssions. 10. A nethod, as set forth in claim9, wherein the software

al so i dent i1yi Agnethodjiasakt foethéctiaomil ¢, widrein theftop sEarehszing e etestranice an
operator's review to determ ne.25 whether such subm ssions are acceptabl e
or unaccept abl €107 UPMIFIARELHUBYSC¥s set forth in clai m10, further

conprising: - anal ¥z MfidghRe FFpediaad ofth8 ebIoP BimiSAbR inddiRPIGAIGET W th
software tools; - checking acceptance or at |east one reason for rejection
froma list of 30 hglitsons; and - automatically preparing a response to the
el ectropic col or subm ssion based on the acceptance or reasons checked. WO
03/ 091677 PCT/1B03/01682 24 12. A nethod, as set forth in claim11,

wher ei n t he3 st apméathodnalsyzfony it bRingl EcWkereinGhe stop of armlypingthie efecaonipr i ses: -
simul ati ng the appearance of the col or subm ssion under a plurality of
lights. 5 13. #0lpetubsussieCUBRISES th in claim 11, wherein the step of

analyzing the el echiflihe S SCHOf-GHBIS ShARir A WiériBidard GRRBIALIGG 2 O E

a*-b* plot conparing a coOl or standar e color submssion. 10 14. A
met hod, as set fors$dbmissich.ai m 11, wherein the step of analyzing the

el ectronic color subm ssion conprises: - sinulating the appearance of the
col or %bmi ssion on a plurality of textures.

14. A method, as set forth in claim 11, wherein the step of analyzing the electronic
color submission comprises:

- simulating the appearance of the color submission on a plurality of textures.

15 15. A method as set forth in claim 9, further comprising:
- scanning a color sample to obtain reflectance values;
- preparing the electronic color submission using the reflectance values; and
- storing the electronic color submission in a location accessible by the soft-
ware tools.
20
16. A method, as set forth in claim 9, further comprising:
- calibrating the device used to scan the color sample based on a master

scanning device.

25 17. A method, as set forth in claim 9, wherein the step of storing comprises:
- transmitting, via the Internet, the electronic color submission to a server

accessible by the software tools.

18. A method, as set forth in claim 9, wherein the step of storing comprises:
30 - e-mailing the electronic color submission to an account accessible by the

software tools.



15 15. A nethod as set forth in claim9, further conprising: - scanning a
color sanple to obtain reflectance values; - preparing the electronic color
subm ssi owouwsiong7t he refl ect ance val ues; and - storing tReTAB&HtILENI C
color submi ssion in a |location accessible by the soft- ware tools. 20 16. A
met hod, as set forth in claim?9, furtheé conprising: - calibrating the

devi ce used to scan the col or sanple ba %d on a master scanning device. 25
17. A nethod, as set forth in claim9, wherein the step of storing

conpri ses: 19. t Aasysteint for approving a dodor| the sysiem compaisisigect r oni ¢ col or

subm ssi on to a -Serglrstmﬁﬂ%éfﬁgs'fi%ég bsé%wtl}gd ag&ta%g%lﬁg%lf%cop& glﬁbfge{ hod, as

set forth in clainf stori'ng conp -nmllng

the el ectronic col gfstsompuesd @é‘/lédbragtaﬁmubtprcqjaﬁ@@&HMl@Sl@(YCdrhﬁmr@Qﬁqt war e
tools. WD 03/091677 PCT/I1B03/01682 25 19, A system for approving a color,

the system conpri sPlﬁgtfomcaeﬁfPStematl%ﬁfﬁthlCﬁE’ré@OPlée associated with a
o 5 olbar ool iirS I Rorab b Badd il SATUUHEQUIRLIGE PT 00T 2R 10

prepare”a subm ssi on con al ni ectronl c represent’ation of the color
sanple; 5 - a firshsemhd csmna@démssmnatedm»uthraecappmsr cbfhdae solonsasplon; - a

second conmputing device associated with a over of olor s |l e
the second conputi HY SEERAGCOTHIUGEE ﬁﬁﬁ‘ﬁ?jp{ograé?)‘ﬁgé\f'oecwes é‘?f%‘r?nv‘\ﬁ”gﬁ an

expected col or andaﬁé@eaedtda%r%ﬂ@a.@s\(ﬁ&hebapp%uepwau&a{awaw,ﬁ@parmgga a

rejection to the electronic color subm ssion based on at | east one reason
10 i ndi cat ed by t hejentionde ghe elentipnic cplaysybmibsigatbasest ey atdeast oreaiehson t hat

receiv the rejection second dat storage | ocation accessible by the
first Egnputi ng demdécéﬁedtzwth?ﬁgprgy?t’gﬁlﬂa as set forth in claim19, further

conprising: 15.- aakédontl dapegdragPoivivhaireaseRthatepsttioh) the svond idatat

conputing device that
storage location accessible by the first computing device.

20. The system, as set forth in claim 19, further comprising:
15 - a first spectrophotometer associated with the first computing device that
generates reflectance values of the color sample for inclusion with the

submission.

21. The system, as set forth in claim 19, further comprising:
20 - a third computing device that prepares a request for a submission;
- a third data storage location that receives the request, the third data storage

location accessible by the first computing device.

22. The system, as set forth in claim 21, further comprising:
25 - a first spectrophotometer associated with the first computing device that
generates reflectance values of the color sample for inclusion with the

submission.

23.  The system, as set forth in claim 22, further comprising:
30 - a second spectrophotometer associated with the third computing device that
generates reflectance values of the expected color for inclusion with the

submission.



generates refl ectance values of the color sanmple for inclusion with the
subm ssion. 21. The system as set forth in claim19, further conprising:
20 - a thwodsmersput i ng devi ce that prepares a request for paTABNISS on; - a
third data storage |ocation that receives the request, the third data
storage |ocation accessible by the first conputing device. 22. The system
as set forth in claim2l, further corrpr? ing: 25 - a first
spectrophot onet er associated with the first conputing device that

gener at es 24£f | Thd syveen,\valsetefortbin ¢lhien 23 forthegrawpipeisingr i ncl usi on with the
subm ssion. 23. The system .as set forth i laim 22, further conprising:
30 - a second ’spec‘far@éﬁ&“(fﬂgi”éfe tﬁgtscgﬁ[)gfeé&l%ﬁ{s SRS o?qﬂt?’ﬁetgﬁ{?ptﬁfls f¢™evi ce
that generates r\e/\%e@%%{m@my@il.ues of the expected color for inclusion with
the subm ssion. 03/091677 PCT/1B03/01682 26 24. The system as set
forth in claim23, further conprising: - calibration software that

l'ib h ' - . . 5
25 The eydtentrSitsad Fare RART! R 28 et AR onSBRFRIRALAT Pl ¢

creates a pl U%l@fdlﬁyoﬂéorﬁd@ﬁb@ﬁdci@@tﬁaﬁﬁirﬂfesaﬁpﬁed tocthl obgpuapihe dsttspedtive
output of the first spectro- photoneter to tra sformtptﬁeoutﬁhlt to simulate

the output of PhomelEhirasEsEythe opREt FEnwhate tgeoutputo spectro-

photometer.
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