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VI SUAL DI SPLAY RELATED APPLI CATI ON [0001] This application is a
continuation-in-part application of U S. Application No. 12/112,6556 filed
April 30, 2008 entitled "Color Formul ati on Sel ection Process", incorporated
herein by Sl1605%, FI ELD OF THE | NVENTI ON [ 0002] Thi driiiesbhsir €l at es
to a netho and systemfor determning a color formulation for refinishing
a vehicle. BACKGROUND OF THE | NVENTI ON [ 0003] When a vehicle is designed,
the vehicle paint has an original fornmulation that is specified for

production, referred to as the pri | atl r int. However,
the col or of pf%ﬁ"ﬁ@ﬂg&ﬁ“@%ﬂ%"\%ﬁ‘:—ﬁéﬁP%&%ﬁ&ﬁgﬁ\{lﬁbaﬂé@@t ng tends to
¥ar _yI. The vari att:i ity can be oRsexTEmAPPLIOATANI N a single production
acilit n e co nents of the paint co si.tio nge sli.ght]

bet ween)f?ﬂ\i\ﬁﬁuc i'sor‘?pPG}T% on THi & PY 'P%BEHI'P Sayéﬁcaggn a&dﬂ'}?t %pﬁl'scﬁg ntN%ol or
of vehi abAs2semtifedcaprit &d, at08aemiled i“ColbaFomprutadion tSetectidrardcessy, inbarpadidt i on,
even rmrhgreﬁ{' tg{\jgfeire(h%g.t differences in the paint color can be observed

bet ween ve s franufactured at different production facilities of the
same vehicle manufacturer. EaEWLOOk REEHYENEONon facilities may receive a

differ e'ﬂéoo{zﬁt 'Ifh‘i%rin\tléahggtgg&é]és RORRMEALRd s deth YsH JaterinfifgPd SdIBNbSnuRitien @3rher

col orants that are to the paint, thereby inparting differences in the
pai nt cé¥ipishipe@eBRIepr oduction facilities. [0004] Wen a vehicle undergoes
repair, a repair paint is BREKGROUND OR&HEEGRNVENEIONMNI ch shoul d match the

origi nal a'ﬁ nt I—|owever| ’ due l%o %%!Vo;;i Isrg)i J‘n si n tn}&e Pfri i %I ?i nt applied
to vehi &9WSI qVhene WelFRIR isdeeienedythevenipls Paint F3san ropg FHE Pepai r pai nt
to the epédficadbr peduation, Riférfeertens ¢ dietevieuldtioe fathagpaial Hoslevel tepalont and a
repair paint, on.t LC . I he.c 1atiens of paint
pr oduceg?B?}atoﬁpBB%dﬂglvglﬁ%%? %%eﬁ%mﬁ%ﬁﬂ'ﬁ g(%%[ﬁ#%t?gdsa{rggg% ﬁjp ?E:I%rh%'%y(a)éabo or ma![o clh
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QOSSFLY%Q%@(; t%rgy%%lewrddualoud@nsa TN §Bicaly dedRBs hbie Mtdmn chigas. i ncl uding
vehicles manufactured at a particular production facility. In addition, even more significant
differences in the paint color can be observed between vehicles manufactured at different
production facilities of the same vehicle manufacturer. Each of the production facilities may
receive a different lot for the paint components, including the pigments and other colorants that
are added to the paint, thereby imparting differences in the paint color between production
facilities.

[0004] When a vehicle undergoes repair, a repair paint is applied to the vehicle, which should
match the original paint. However, due to color shifts in the original paint applied to vehicles
during manufacturing, it is difficult to match the repair paint to the original paint. Differences
between the original vehicle paint and a repair paint on the vehicle can be perceived. The color
variations of paint produced by original equipment manufacturers are difficult to color match in
the multitude of auto body repair shops that repaint vehicles.

[0005] Vehicles typically include a series of identification tags, including a color code that
refers to the original paint formulation. Due to the paint color variation, each color code
generally corresponds to a plurality of variant formulations that are associated with the prime
formulation. Repair paint personnel must select the paint formulation from the plurality of
formulations associated with a single color code that best matches the paint of the vehicle
undergoing repair.

[0006] When a vehicle enters an auto body repair facility, an estimate for conducting the
repair is prepared. The repair work includes body work on painted components (e.g., panels or



refers to the original paint fornmulation. Due to the paint color variation,
each col or code generally corresponds to a plurality of variant

formul ations that are associated with the prime formnul ati on. Repair paint
personnel mnust select the paint fornmulation fromthe plurality of

formul atio ted with a single color code that tﬁ%ﬁ} s the

pai nt of th%éo\goéﬁﬁéék% undergoi ng repair. [0006] When a vehic SI%%E)ent ers an
auto body repair lacility, an estinmate for conducting the repair is
prepared. The repair work includes body work on painted conponents (e.g.,
panel s or WO 2010/ 051294PCT/ US2009/ 062291 bunpers) and often al so invol ves
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Commut oS s L T B ioe oY céedrvgﬁaqo o Ao e ep o Tun st rafhige T a1 ng a
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associ atn?aCEc stn{]eh&eﬂlc%rcoﬂ)?ﬁgtaaﬁgitlgér{tnf}gw(mé ngst 91% cﬂ réf Fsh%r Ptl% Qn&

repaired 1THtO are inis rmula |on|nthe
dat abaseattnlgéortb%@lentrﬁfad&iﬁ@slatme vehicl e coI or data; identifying the best

match r %ﬁd@ﬂ S hThfgcﬂi'r bﬁh\'/é?ﬁﬂo@f&%@ it 28 alcBibigr- fn@TerﬁJﬁ‘i’ed H&RSd bfir&Shiring a

formul at'l on; ormng repair work on the vehjicle, the repair work
conpr i sWﬁ@)‘C‘FéPinH'i'%rm RiBVidiRG 2 GRAPHPThaXINg 1§ delRbapeieammRrising Efinsh RaINkt i on, wher ei n

t he vehiighRidtiond @kbdatsd fih 86QagH; B8tefify ddi daRtieha Vehididtg b Epairee mitd e ed
Formul atclomputer and searching for a refinish formulation in the database that best matches the vehicle
color data; identifying the best match refinish formulation and a match rating for the identified
formulation; and performing repair work on the vehicle, the repair work comprising refinishing
the vehicle with the identified formulation, wherein the vehicle is refinished according to the

match rating for identified formulation.



WO 2010/ 051294PCDUS2009/ 062291 [0010] The present invention further

i ncl udes a conputer-inplenented nethod of identifying a refinish repair
formul ati on conprising providing a conputer having a database conpri sing
refinish paint fornulations associated with color data; entering color data

for a vehi g{l(ﬁ%ﬁl@@%“r epaired into the conputer; sear chll;&q,[{s%oﬂ ﬁJleast one

refinish f I'on in the database that best matches the ve e col or
data; providing a match rating for the at | east one refinish formul ation:
selecting the best match refinish fornmul ati on having a desired match
rating; and displaying a color chip of the selected fornulation. [0011]
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DETAILED DESCRIPTION OF THE INVENTION
[0015] The present invention is described in relation to a method for selecting a color
formulation during refinishing of a vehicle undergoing auto body repair. Referring to the flow
chart appearing in FIG. 1, when a vehicle arrives at an auto body repair shop, an estimate of the
cost and timing for repairing the vehicle is prepared at step 10. The cost estimate is prepared in
order to provide an understanding of the scope of the work to be completed so that the vehicle
owner can decide what work should be completed or so that an insurance company may be
informed as to the cost that will be incurred during the repair process, or a combination of both.
A highly accurate estimate results in a greater accuracy of the final cost to the vehicle owner
and/or insurance company, both of which lead to satisfaction with the performance of the repair
conducted by the auto body repair facility. Once the repair estimate has been accepted (by the
vehicle owner and/or insurance company), the vehicle is processed through the repair facility.
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after preparation of the repair estimate (step 10), a refinish paint
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wi th vehicl e manufacturer col or codes and col or data. The database may
i ncl ude custom fornul ati ons associated wth color data. Custom fornul ati ons
are occasionally devel oped by refinish paint professionals when none of the
preexisting prime and variant formnul ations provide a suitable nmatch with
t he paint of a vehicle undergoing repair. In one enbodi nent of the



[0021] Ot her criteria that may be associated with the refinish paint

formul ations in the database include manufacturer (e.g. Honda), nodel (e.g
Accord), territory (e.g. U S. or Europe) year of manufacture, vehicle part
(e.g. fender, door panel), vehicle identification nunber (VIN), specific
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or conbi nations thereof). [0022] In step 16, a variant search is conducted
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obt ai ned&apurs eplordatafiem eiseCE PO OBBIGEIOGROAIMYE INClyds HEplegvcomRIIGEEeN. ant
sear cg :ﬁ%‘md?@stfcléééhﬁé nn(eea‘rlda@dréayfemd dfbRG:cPRE VB ihd RictheS BB Criteria such
as node

rrit vehi cl e part ar_ of manuf act VI N, cjal effect
pi gnent em&ﬁ%”‘ﬁaﬂ djagsfe; pay b “0‘9%&26%8}“66*3?2@& ?‘Q@E@E%/%?%ﬁ V¥ar i ant
sear chi Iﬂgat Bamedvied td heoraputer Idadditicanioly ‘compute tdeeartt hey wafdovaressor hadede
conput er e r r r eof
Chat - ar otitiebdh 419G ROE Eub el BRI o MRueD B! HhAR s KHIARAPE o7
pr obabi |hamqhelﬁdegpemuah agafeltiar gegercertpersosaldataassisni{PADAt: and pear| escent
ef f ect lﬁ*p Wntlﬁ)steﬂfm tP?rdaﬂ@fQEthffe'rQQarﬂé‘?m WE%IB}"&&EH ] .fﬁ%alvedttmes' ze and

type of t e speci al e origina icle paint. By "best
mat ch"  gehiele pEe AdRipscansenter ‘f'q '”I°§h%%?ﬁ“t?rhé[f‘e F‘H%’ qo&@fﬁt}’ﬁ"i’%‘:‘d pfoefF’Pﬁ’l PZK'epai nt

1; or mul aklgmaetédaleﬁs 8P eicRer B dr iR 1keNh 8h Blph@RPRAE %rmatetmer&gmaeodegg mp@{lnot b]g:
i scerned wi e eye as er acent undanmaged portion o

the veh"&%. 'W”ﬁ)ﬂ%‘fﬁq %‘C'E' ﬁ%ag%%’? dt?{gtw'fe??nlgaﬁ‘sg‘?rddfg'ﬁ% is not available for

t he vehi[@20] orThesombiner Welsdesrsottwaiedet, cosduetind 4 naky db theawiot tiad afdsolger rout e

14a) and a IS I dat a

obt & nedTs GhPTECUEREFESM |5 haRF b ETER Ao Bk 0e belia8eBheChed | e

entire dampitases déscibdcelarat Ehaatdbase inslpees frime anslgarientfasmuladionsd edfigish ef f ect
Pi gMent $,inHBWRYRlons AP are s OSBRI S ERhlE MEIREEWoIdi 86dds@ht B8y dia i ncl udi ng

one or re search criteria such as manufacturer, nodel, territory, year of
manuf actTif 8atabaegpay iagiiqa cusiomyiermiyiations assegiatedmithicelar €ata-eCrstoneni ci e part,
VIN,  speginalati®fsf£6 bedakigh@idevassbdmba réfiniheasit mfesé\sn;m wherBnanarof ﬂnﬁtpré;ear ch,
use of add ional criteria i r.oba effect

t he. C
b1 grrant e LR AT RO AR st SR AR Wi i Re B SyBhieiRe
i denti fluedlergtang\tepfamr imdnatembadinen tdiithegntdnéors iazefirgahgpatng pefestiondiebepeci al
ffect f th
Search SoOfTEth forfHo A.BBmbhfldRh 68 & 5 g epct OPAGmERE kBN, 7 L1
plurali trgﬂe@tanwﬁai@fr@m|aeﬁg‘a<termlnt%\yﬁh lﬁﬁt%ﬁﬁom F@me'latld}s dae dapbaserRetadBldor code

(a vari %Détorﬁ@&ﬁﬁﬂtudﬁ@as‘é&&ﬂeé@th e c@@ﬁa?tér@hﬁb véHiGe Qhﬂﬁaﬁﬂitﬂe é@ﬁ@é@lbﬁsg of
via route 14a

col or code r tic seaq
CoF i SRS A HoUE PR Be0 vaiier Bl Rs AR e e RO e e noul d
be understabd atvarietnof cotkguan eysiemeeueh af orsalbbalicomputkain ittensutalpddysepairndi cat ed

to the CRnt d ar rbe-lr;% % %?H%?Jmo%ggér\\?@rr ?Ih(\eqﬂ%% Qéscﬁ!)grg:g do'i/ ms for (1)

sear chi r‘?g O?I ases O I nNis rmulati ons associ at ed
wi th collen21fiatGthercritoih drat day e wsideiats! voith tbe)daeelsm paistfenulegioagid te2)
' dent' f yhig aéehﬁcl@cf‘esr%a%c%n&d(e eﬁbma§ hmmn @t t«eéd?aal Riap d @se& Ebfopeyhe

st matc I's present user air per A R 8&/ Pl ureri ¢
vaI ue t gpaEd manufgeitieh vehigle PRyt (e. W@d%g%ﬂpﬁ&?' H@“"P'%H'Pé@@ﬁtt%‘ ”é.'”\k?ﬁ Ned col or

di ff er erpguificEectRfrhatd(Ly. @?éeﬁﬁ'—ﬂeaﬂ Qﬁednbﬂram@’f"'ﬂdr Réhéd‘r@ﬁemeng@’) dahelew"zearraged
portion of the veﬂ@cletothe g L{éata % n red pa

For mul ads 8rie i W5 &1 oAb ecoIHR (P 8 oP S PG CRED). 196 MO PR By o
factor effetQe.gs0lid, madtaliid, micayorbembinat®ne #&rdof). i nt er pr et ed by the repair

ersonn or,_exa Ie n er t han
g dZCi ”ﬁ)gz(zf TH% ﬁﬁﬁgha sea%th é %o%duc'f{gd)% the%g?tbr}nétgﬁ oan é)\éﬁ'& Hﬁnulgt rﬂ
publ i Sh@dsml”(hOﬂdithCelpedﬂieobfqmad incetep Mth%(?mr@@molﬁh@nm inGiaD 1I3E Th?he col or
differ e@ﬁ@an’@é(ar@r?mﬁy 5& Rh&: BNRHEYS MR oRe BHhbldehfthicViteRh sidh® igieRNgl €5 Or

a wei
territory, vehicle part, year of manufacture, VIN, special effect pigment, and particle size. When



WD 2910/ 951294PCPUS20091062291 average over a muftiplicity of view ng

angl es. The match rating nay be further nodified by cal culating the
difference in flop index using published equations. The match rating is
used by the repair personnel to provide a confidence |evel of the best

mat ch of fer software. In this manner, the ide ni sh

pai nt for nﬂﬁg%@é’ﬂglg&y be applied to the vehi cI e accor dl’llhdér/lks‘?&)?)b&fzh

rating for the fornulation. For exanple, match ratings of a val ue Iess t han
8 may be regarded as an excellent or "panel” match, e.g. a sufficiently
good match that a panel may be repainted w thout blending. Match ratings

gr eat er Varah searging pased on frgrrolos datang eoleieqpde dbel seftwage npheeriaasias imi@t ch t hat

may reqyd &akhas 91e%m%ffoﬁ1’ﬂﬁ>anlaﬁl'aﬁc§ vérraﬁ@tﬁéa@ofmale sib@bnf"@alli? Qiéoalbéh Qth trat
adj acen ortjons, of the vehi umeri.c val ant to be

es
o mgolatteot Rismaceases Hemabally & S5 SIL SREss (tr S Mel6En aaui 1 od
when t h@e&@&b@iteff@ap@mehaasofahe tmbntmedphmrfomnulamrrmadﬂmgah@em hr&istgpmdsf tleo| or

effect. The r ni orul at | e onsi der ed
t he bestp?rcéﬁl tﬁgﬁgplﬁsl%mléso é,ngft}'ﬁ g)n nEfB ﬁ)\égtir% Feul atbl%%}b r?gt'(t: rating.
The cal @Twaatthaﬁh@fdenlﬁlecimefmahlpﬂ'gtf@UUIIlldIOaI whenoappliks o dranediclsp apnears théie hi ghest
val ues @ ﬁe%@nosr'cgﬁﬁcﬁgeHfé@erp&f%tmé‘éb‘e aél_@ﬁem@tffbn}%"[@dd &l@ntrmﬂﬁarh é?d' spl ayed
nunerically or via a visual indicator or y way of exanple, visual

i ndi cat GPEORALtEMeNielle a col or or a symbol or both. The colors may be

recogni 7ggale tin &fefévénﬂ@ét%éeolcﬁcgde .grnemaﬂ;Me RAthexekitlk ek offthwille nattied, for a
bl endabl e mat ch inti ngelof t he

tc
ont o AT ARG (abppe Buta 4B ari ordTTilicls i StoRATed 1S poely on
(i ndi catie@lanamobelideeritormat edicle alnyd elranatigrsbaich (theciivard segraeblhendabl e

" oat &1 SREREAHR S WIRL: o5HR B By el e piinBlOPHS SRy O
devi ce ithre doematisisearch mﬁy\bﬁtfllfﬂlleh@flemﬂ@lﬂd"pﬁ @WeQitnore prargeiterigeuethas

refini shypaiblurdrohoad %r’nfbﬂl 984 ofRfakitadiae! &ﬂbrtfﬁmtyhﬁoﬂ#ﬁ@x, ran%jécfhléﬁeffé@t a
rintout aor the like, one bhest match

conputer screen orn%| tg ;a

refini sHeelpRert BN ntResel ?{Wc?ﬂﬁ}/“% %‘Pé’é‘@ﬁ?é&%ﬁst‘“ﬁ BIEIHCeYEYUR O Each such
best hnataab@@hal &ftéri indregadisifie rﬁrgﬂidﬂuitﬁdflspﬁmal %ff@ﬂ e@mhedswmtals metalliccmlr espondi ng
mat ch rat C refinis ns fesente
e a1 1 gerikgeen gl Bomele) G Biyp? pRiLB AR ioh M RLb T e ARV aeetiET on

i dent i f ispegial leffeat @igowdts, of freei anigingehislmpaimtl t he |i ke. The user selects a
refinis t] i y the user
sel ect ST?(L gglt‘h%m gﬁt@g aQ{h it gi%‘%ne %{he%St Wémﬁn{ey(?lvgr%{t |(t:h rating, the
user rra;forﬂ]@ltatl@fbms%w‘éf@t'tyaf ﬁomwlmoghﬂrabbeﬁymtqhdw W'er@aﬁl fai the eolorfgde kR r at i ng.

[00251 Th@arpubfer vidBip i1 apértué-@t rﬁ&téﬁ fh@rcoﬂﬁ‘&ﬁh Le@amiesrs Recadcesd @cthr&ﬁanal sh

pai nt formnul ation, suc in a nent s ts or
rel ati vECHRBUAIULE 7 %“F’S?es 102 ’é‘ﬂ@b\ﬁ’g reﬁ“'%'T %nti%rg}) I%‘Horf:?rdde”ipecfr%g t put
may i nC|puﬁ|€fo&nlﬂ@ﬁdhrsh61hld DeOﬁdérL‘teochln&QIdedméef mbiesdi spah fatmdiationsibisiédson as wel |
as a coI o corr 0 th I of the
voni ot o mlisa Rl B RN FR0P Fho Bhvguleri D8 Oliaft A OARHE RETASEH R e 0
refini smndr@daftabzmtes ohrefimlyppa]ralfdnwumo'as asp@ized B/t sdQTRRO I coloUIF#2 0B Y6229 1
portion c9 edifi§ eﬁq %%ﬁ@ %rc?e?\tlfy-ﬁe%e%spﬁaféﬁéooreﬂrﬁlsﬂ Pnt¥&Hutien ARkt fae The! or

chip of e se ected finish paint fornmulatjon may be viewed side by side
as an | @eﬁtcmtpfb'ﬁ PEsepigAfq ﬁhﬁﬁwrdﬁgorﬁp%'h@erwa'a IO BAUPEES \RledprmesFe

i dent i f inggtch @4tiiy!. atHeQatttSraih RBreaBits ammdif@d cblor d@ifféresde. TaE kofavaref t he
vehicleilirgste or nul

20, If. th | i bl h
por t 1 on BuEE heglar Figieren e ba ety e Bttt Sl R B o v o) o 1<
pai nt ed nventy istardrepdid formuktiomin t]'recdatabaaq)l Btel roziclofatingnmaip bel ynuliiplidd hyexfaéter and
the r ep%¥ ho, %]:) tﬁ ﬁ Cb@%r@@]l;l %rblre'téaadg t@%(’%hpl ers r%g?(i@r elxzérﬁﬁle s%’%ﬁﬁ@ ¢ the

represen creen S om a
pr esent numbernﬁ iao mtemr vRvrItader ﬁtgn@ deRimsat he n@@arr%trmg n@yrh@é:alculated by

spect r oORRASRMRIRE %S|H§ Fﬁbhlsﬁbd?éﬂld?Hlff@wné@édéﬁih@@&bubwaé cHllag pobdcacprural ity of

readings froma ura hi cl es aplurallt

spect r ogh&CeiREY! &e?@dﬂ? 3 BMPEAVBIAIRYY 2 g’ﬁh"t“’rﬁ'“f’h‘g Vigivgwgiangse g2 %ﬁ'@&‘egei ng
selected by the user. In a chromatic search, the user requests a match to
be conduct ed based on the color data (i.e. by clicking on the "Formul ate"
button), resulting in a screen as showy in Fig. 2B, which provides match
ratings ("MR') for ten possible formulations. The fornulation with the

| owest match rating 13 is selected (as indicated by the highlighted
portion) and the screen includes a color chip of the vehicle color data
("Target Car Color") and a color chip of the selected fornulation ("Found
Match Color"). By clicking on the "Continue' button, the user is presented
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and col efpfRdegithout blending. Match ratings greater than 8 but less than 15 may be regarded as a
"blendable" match that may require blending of the paint from the panel being refinished to
adjacent portions of the vehicle. These numeric values are not meant to be limiting, and other
confidence levels for the best match may be required when the vehicle paint has a solid color or
a metallic/pearlescent color effect. The refinish formulation with the lowest match rating is
considered the best match, but this is a function of the calculation of match rating. The
calculation of match rating could also be performed so that the highest values are considered
the best match. The match ratings may be displayed numerically or via a visual indicator or
both. By way of example, visual indicators may include a color or a symbol or both. The colors
may be recognizable traffic colors, e.g. green for an excellent match, amber for a blendable
match and red for a match that may require some tinting of the identified formulation. Suitable
symbols include a traffic light (indicating an excellent match), a yield symbol (indicating a
blendable match), and a cautionary symbol such as in the form of a stop sign to indicate that
some additional tinting may be needed.

{0025] An output device in communication with the computer presents the best matched
refinish paint formulation and match rating to the user, such as on a computer screen or printout
or the like. More than one best matched refinish paint formulation may be presented on the
output device. Each such best matched refinish paint formulation is presented with its
corresponding match rating. The best matched refinish paint formulations may be presented as
a listing, such as in a table of information indicating a formulation identifier, brand code, paint
system and the like. The user selects a refinish formulation based on its match rating. While
typically the user selects the refinish formulation having the lowest (best) match rating, the user
may opt to select a refinish formulation with a higher match rating.

[0026] The output may include further details of the selected refinish paint formulation, such
as in a listing of the components and amounts or relative amounts. Optionally, as shown in step
18a in Fig. 1, the output may include a color chip of the selected refinish paint formulation as
well as a color chip corresponding to the color of the undamaged portion of the vehicle. By
color chip it is meant an on-screen display of the color of a refinish formulation, typically as a



entering a color code for a prine paint fornulation of a vehicle into the
conputer; searching the database to identify a prine refinish fornulation.
and at | east one variant refinish formulation in the database associ at ed
with the col or code; entering reflectance data obtained froma

surface of rﬁ%?‘ﬁp}i’m& of a vehicle to be repaired into tﬂﬁ/{fs%[?}d%z%l;

using colo erence equations to calculate a match rating for each of
the identified prime refinish forrmulation and the identified variant
refinish tbilailation wherein the match ratings represent a conbi ned col or
difference and a difference in flop index between the refl ectance data
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showg 5 g?ilJra?ﬁyI o? rs]pectrophotometer readings of color data, with the highlighted data being

selected by the user. In a chromatic search, the user requests a match to be conducted based

on the color data (i.e. by clicking on the “Formulate” button), resulting in a screen as shown in

Fig. 2B, which provides match ratings (“MR”) for ten possible formulations. The formulation with

the lowest match rating 13 is selected (as indicated by the highlighted portion) and the screen

includes a color chip of the vehicle color data (“Target Car Color”) and a color chip of the

selected formulation (“Found Match Color”). By clicking on the “Continue” button, the user is

presented with a screen as shown in Fig. 2C with detailed information on the formulation,

including a listing of components and other properties of the formulation.

[0028] Figs. 3A-3E (along with Fig. 2B), represent computer screen shots from an example of

using the method of the present invention in conducting a variant search. Fig. 3A represents a

screen shot of data relating to the color code (i.e. “8K4") entered by the user. Drop down

menus are included, as shown in Fig. 3A for example, to include optional additional search

criteria of model, manufacturer, color family, year of manufacture, vehicle part, VIN, special

effect pigment, or particle size. Upon clicking the “Search” button, the user is presented with a

screen as shown in Fig. 3B, and the type of vehicle and paint color effect are selected (i.e.

“Toyota” and “Metallic/Mica”) from drop down menus. The user clicks the “Continue” button and

is presented with a screen as in Fig. 2A and selects the color data as shown. When clicking on

the “OK” button, the user is presented with a screen and window indicating the match ratings

(“MR”) of a plurality of variants (i.e. “VI/V, Prime, VI) as shown in Fig. 3C. When clicking on the

“OK” button, the user may be presented with a screen as in Fig. 3D showing that the formulation

with the lowest match rating (e.g. 10) is selected along with a color chip of the vehicle color data

(“Target Car Colour”) and a color chip of the selected formulation (“Found Match Colour”). As

with the chromatic search, the user then clicks the “Accept” button and is presented with a



4. The nmethod of claim1l, wherein the visual representation of the match
rating is displayed as at |least one of a traffic light, a yield. synbol,
and a cautionary synbol. 5. The nethod of claim1, wherein the refl ectance
data is obiained using a portable spectrophotoneter. 6. The nethod of claim

1 hereint %ﬁ&&ﬁz ifference conprises a sinple average ffs,foNehfht ed
aver age of fferences over a plurality of view ng ang ? 7. The

met hod of claim1, wherein the color difference conprises a wei ght ed
average over a nmultiplicity of viewing angles. 8 The nethod of claim1
wherein the reflectance data is obtained fromillum nation of the surface
of the vemreEpeshowndn pidudfawith getaiteddnfgimadion of the formulation, including a listing of
components and other properties of the formulation.
[0029] The examples of using the methods of the present invention described in reference to
Figs. 2 and 3 are merely examples, which are intended to be illustrative only, since numerous
modifications and variations therein will be apparent to those skilled in the art.
[0030] It will be readily appreciated by those skilled in the art that modifications may be made
to the invention without departing from the concepts disclosed in the forgoing description. Such
modifications are to be considered as included within the following claims unless the claims, by
their language, expressly state otherwise. Accordingly, the particular embodiments described in
detail herein are illustrative only and are not limiting to the scope of the invention which is to be

given the full breadth of the appended claims and any and all equivalents thereof.



9. The method of claim| further conprising; updating the database to

i ncl ude user produced custom fornul ati ons associated with the col or codes.

10. The method of claim1l, wherein the match rating is nuneric or visually

i ndicated or both._11. The nethod of claim 1, wherein the match rating is

a panel_ match.. 12 . The. net hod of claimwherein the match rating is a blend

mat ch. %.m‘ﬁ’iléloﬂﬁ{am}ﬁgﬁ claim 1, wherein nore than one best natch refinish

paint. forrmulation is presented on the output device and each of the best
mat ch rlef i ni&Koparist-implemantad mstkod of igeéid g deipitthrepeis i EY8ondi ng mat ch
rating. 14. The nethod of claim 13, wherein the best match refinish paint
f or mul atonomsingr e presented as a listing indicating at |east one of: a foi
mation identifier, a brand code, or a paint system 15. The method of
claiml, whessiididdhtecoshftdhalBRRamebhad ddfprRing REnikARbERt fodbiubgiohs
associated with color data and color codes;
entering a color code for a prime paint formulation of a vehicle into the computer;
searching the database to identify a prime refinish formulation and at least one variant
refinish formulation in the database associated with the color code;
entering reflectance data obtained from a surface of a portion of a vehicle to be
repaired into the computer;
using color difference equations to calculate a match rating for each of the identified
prime refinish formulation and the identified variant refinish formulation wherein the match
ratings represent a combined color difference and a difference in flop index between the
reflectance data obtained from the surface of a portion of the vehicle to be repaired and color
data for the identified prime refinish formulation and the identified variant refinish
formulation;
displaying a visual representation of the match rating for at least one of the identified
prime refinish formulation and the identified variant refinish formulation;
selecting a best match refinish formulation having a desired match rating; and
displaying a color chip of the selected formulation.
2. The method of claim 1, wherein the database further comprises refinish paint
formulations associated with additional criteria comprising manufacturer, model, territory,
year of manufacture, color family, flop index range, finish effect, vehicle part, VIN, special

effect pigment, particle size, and combinations thereof.

Bz The method of claim 1, further comprising displaying a formula for the selected

10



di spl ayed as one of a red anber or Dicer' color,

formulation.
4. The method of claim 1, wherein the visual representation of the match rating is

displayed as at least one of a traffic light, a yield symbol, and a cautionary symbol.

S The method of claim 1, wherein the reflectance data is obtained using a portable
spectrophotometer.
6. The method of claim 1, wherein the color difference comprises a simple average or a

weighted average of color differences over a plurality of viewing angles.

7. The method of claim 1, wherein the color difference comprises a weighted average
over a multiplicity of viewing angles.

8. The method of claim 1 wherein the reflectance data is obtained from illumination of
the surface of the vehicle at a plurality of angles.

0. The method of claim 1 further comprising; updating the database to include user

produced custom formulations associated with the color codes.

10.  The method of claim 1, wherein the match rating is numeric or visually indicated or
both.

11.  The method of claim 1, wherein the match rating is a panel match.

12.  The method of claim 1, wherein the match rating is a blend match.

13.  The method of claim 1, wherein more than one best match refinish paint formulation

is presented on the output device, and each of the best match refinish paint formulations is
presented with its corresponding match rating.

14.  The method of claim 13, wherein the best match refinish paint formulations are
presented as a listing indicating at least one of: a formulation identifier, a brand code, or a
paint system.

15.  The method of claim 1, wherein the visual representation of the match rating is

displayed as one of a red, amber or green color.
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