PREFERENTI AL DEFECT MARKI NG ON A WEB TECHNI CAL FI ELD 100011 The i nvention
relates to autonated inspection systens, and nore particularly, to

i nspect i omoabosciagise nuousl y novi ng webs. BACKGROUND [ 0002 TIuss@ems970m
systens for the analysis of noving web materials can be inportant in the
manuf acture of paper, non-woven materials, and polyneric filnms, as well as
netal fabrication. These inspection systens can be used for both product
certification and online process nonitoring. However, wi th webs of
commercially viable width, the web speeds that are typically used, and the
pi xel resolution that is typically needed in these manufacturing
operations, data aCqﬂ%ﬂﬁﬂﬁgNﬁﬁi@EPﬁCﬁ%Iﬂ?ﬁﬁ%Quﬁ@ﬁds of megabytes
per second arc required, and it 1s a continual challenge to process inages
and to perform accurate defect detection at these data rates. [0003] In
addi tion, web process manuf act UTRCHNPEARIFIMID can require nmultiple unit

operations _be perforned on a single roll of material during its production.
For exanﬂpgqllcﬁ}qlavwﬂea RIrtex fmIOBalsd SPFSign sy Yeme, A mpse pRIgEHIBIE ©i rcui t s,
may requﬁh§m®§n§§§%nﬁ§wﬁgflﬁgan wehinct manufacturing operations over the
course of days or even weeéks, often utilizing nmultiple production |lines at
different physical sites. In these circunstances, it is typical to collect
the web into a roll after each process and ship the roll to a different

| ocation where it is then unroll e BAOKGREASED, and again collected onto a
different roll. Each process step may introduce new anonmalies into a web,
Whi ch 1mayjof62] TRYhCHbn SRHHE fwﬁle\eﬁ%@ oPFodRLaRL MBI Rar be Inpdtaft 12 ed
during a subsequent priocess step. reover, subsequent process steps can
make it rtbe madufattucudfipaper, nomivovepossirblseand wldetec filrneswkllesmetdurring in

earlier process s S..  SUMMARY 100041 In neral , this application

escr | beS DR qUEBRICEH NoteBharehe PReToEcy Baresteh S AG RERL Nor e
speci fi cajnllife pkdeBsstBERIRIrAYE SRS 6T, WRRV B L LOMARYCINB, Halld widthamboraat i cal |y
i nspect a noving web for anomalies, taking into account the various

product s speeds thiiiaehtypisellwetsdnand the peshucsolution thabis texieathl reedethingheseal y may
cause a dgf oGt ni i One prady a%a’ acéeltsitlb% ha{ﬁ‘ £ 23s of Vae”%*ﬁﬁ{ d?rP%“CtbyteA”

i nspect i ng-SyEtEMmMBY T GEM Y AN ERErBY n 4> eb” Guit gt AsPeet?oR and
det er m neewbbhe bretbguissapaml ¥ iW0¢tntinGaLsellehgded pokedsimaeganatio poidorpot ent i al
products into which the web may be assenbl ed after conversion into

i ndi vi dudiccuisetetect defactjongh Eres? daa £3/8% em may associate a unique nmark with

each pr 98[%1663)) ! 19%8&%119\9?& Qr%cés@ %a‘ﬁkﬂa‘dﬁﬁipﬁ%ﬁ&eﬁﬂ%& csanqgciuigemﬁ‘lﬁﬁfemlited . The
i nspection system nay place a nark on thHe web or on a cover' sheet over the
web at thpeposhi boperéfrmedoh aaigatoy] dfondterdtil catieg @sprodpetinhu dior keamphj ch t he
anomaly may cause a defect. . . .

ceftain complex web-based products, such as flexible circuits, may require as many as

fifteen distinct manufacturing operations over the course of days or even weeks, often

utilizing multiple production lines at different physical sites. In these circumstances, it is

typical to collect the web into a roll after each process and ship the roll to a different

location where it is then unrolled, processed, and again collected onto a different roll.

Each process step may introduce new anomalies into a web, which may or may not cause

the web to be defective when it is analyzed during a subsequent process step. Moreover,

subsequent process steps can make it more difficult, if not impossible, to detect anomalies

occurring in earlier process steps.



[ 0005] In one enbodinent, the invention is directed to a nethod for
preferentially marking the | ocations of anonalies or defects on a web.

St eps i n wbheomebesd i ncl ude obtaining a web to be convercgdseown3é7adi vi dual
sheets of a plurality of different grade |evels, associating a unique mark
wi th each of the different grade |evels, obtaining anomaly data that
identifies positions of anomalies on the web for each of the grade |evels,
wherein each of the anomalies represents a physical deviation of the web
that is a potential defect for at IHaaMARY of the plurality of different
grade levels, and marking the position of each anomaly on the web at the
posi ti on (gfodng g,@ﬂeqmaws apIREGITYSAGUL ANRTRIY, fof (KAl Ilpadich opf the
mar ks correspon fo e the grade | s for ch th anonaly is
det er ni nedotiog bebs Mefeememﬁpﬂ@)%l}e techraqes tdescrléadbbchenﬂnay b¢ meditmvention i s
directed t hod |nclud|n steps,.of receivin b to be converted
Mt 0°1 i FUAI L Bopeet Gy BT ey SRl rkERah Grais TRRPus wher ef n
the web hasdure ke wRich it Wt ﬁaggé bdivensd OForexamld, 88 afdmilp enayeusaher ei n
the marks include a unique nark for each of the different grade |evels,
separ at i ridgfachen (mh)ri)@uc@ Y@hbe hmlwamamotlsﬁ@é@@ct sl @BPeaiige sy semeansh

i ndi vi dual r oduct nto 0, |nc rporate the
sheet in g%nilg %%Iclzoemv@' H tvﬁeb durml% mSpth nlann?o(fe[t)eor at ngetféeééél ? 9v it gi t he

sel ect ed qauadiigdfedlin eardhdimﬁea‘potex{tﬁ@p%]du&t@ ir26 thi@r the meedmaryaj@tassdrﬂﬂﬂed avent i on
is directed to a_systemthat includes a web of material to be converted

i nto i ndiSPPyeaon dpe andivigpalghegts Blq ingpestion pYSEGR BIFY AgI05HES 3 BYUEISMAK dat abase
storing apy n

pot ent | al MopistpranRe g BRI 50 MR W HRTEEL AP B KpLich

| evel s, aysmmkesdy plaat a ansooni it escbaor wniaquecnsickt ovet theazteblaeﬂ&tpasnmn@ff t he

gr ade IeveI and a controller to retr C&,ﬁ t he anomaly dat a fromthe

dat abase CAFAHEN Y fhadiceigeanh prodpctder whiohils ahomplyies caussgrdeiccshner ei n t he
mar ker - angpesSn e ABbKinaE ¥ Al &Hion le@ctted ﬂ%aasﬁlet‘ﬁﬂ@f&f rifeRnAiRde | evels
for which the anomaly may cause a defect. [0008] In anc?t her enbodi nent, the
i nvent i ormarkingithe bicettons®f angoalpstoe defeetaaalal \eehreﬁepﬂmcﬂmnmaihnd mglude

i nstructi The instructions.caus rogra bl e pr or . to,retrieve
web. | dentrgTAG S FiEGP paEPRteRidp i eE HRETPE Pty BERTERPLeRRL o

i ndi vi dugbyed)aosiafhg 8 uRlque aark Withfeacli & @E @err&ft%?eﬁie'l@s)é@é Sbtafi¥SOCi ate a

uni que mark with eac% qthe grade |l evels., obtain anomaly data that

i dentifi @@om@lﬂ dataﬁh@t ldf:ntafmmsmlegs ofrenomalieon thervebdehcash of Hee gjﬂ@ﬁjléwlsvel s,
wherein ea 28NS p vi at web
that is a po tﬁe? al{ﬁ% rep??seﬁ sqhyglﬁ%l({c: %ﬁe p %r aei% tbgtl ageflﬁelr ent
grade | exrfst foaradleastgmalof&lermﬁﬂaﬁty dfaliffaekt drivé: lpods talnomaﬂﬁmgmoanmw on
the web at the position of the ano wherein each anomaly is marked with
each of taeh prgmady eaﬁhee\gﬁbﬁdh%gow%%\%he ol whaiea cpelvaiogainis mkeh t he
anonal y 'ﬁlttggicﬁr g'tl{%erqatrk? c{ﬂ‘?es ofdfih %eachg@ﬁ%] A8 %&&%'Mﬂ&?m@%ﬁ&hw
herein may provi several a vant ges éxa F a converter of “various
product s detcomirsedgo bghecfoet roII may determ ne Whl ch regions of the web roll

may be ited for us onver si on eets for, i I po atl on jinto
each pr odee] faahier srefo ihg gy Hﬁ aa%f‘éhqdw&n]aﬁ@&é when
determ n'r@&alﬁn?%'\x?e% th BE c&*f's%rﬁé@%t& HdivibiRa sﬁ@ét@oft@plﬁra@l%né{@dl%fent gﬂae& is, a
web roll with Tewer anonmalies nay carry a higher price t han a web roll with

rel at i vellyvaln meheeamo thel webshas nd@kOfo iadiontg pesitibng dfeinomlah@s arhthe pvrebdwh@mnrray

di stri but, th dat d Ki t t d t

need o r AR BRI e on st afEY Flelsb adCeyaR SRR ey ave

costs sing® thé iR didkhdees, BEe@BSafoY chéh BERATAL ﬁle&ndn@lbrslﬁafe% Iﬁwllsmh@m
ro

regions, while the convert er may be able to pur chase the web and data
set at a igioselanto ivg@porte thachest arqceléian@bwﬁlm the mayiss, épd grcorpaietingaiagler t er

may be ablh etugtolfﬁé ieagcdedr;ﬁ%uct%r}?{l uct ertain anonalies, which m ght
0

ot herw se I'scar in which the anomal y will not cause a
defect, thus sal vagi ng what vvoul d ot herwi se be wasted material. 3
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10011] The details of one or nore enbodi nents of the invention are set
forth in the acconpanyi ng drawi ngs and the description below O her

f eat ur es,wobkp@ct2gg82and advant ages of the invention w || Po@/tsp@anaareo f r om

t he description and drawi ngs, and fromthe clainms. DEFIN TIONS [0012] For
pur poses of the present invention, the following terns used in this
application arc defined as follows: [0013] "web" neans a sheet of materi al
having a fixed dinmension in one direction and either a predeterm ned or

i ndet er nijoedH Thengthbr érﬂbdd’lﬁieﬁﬂ ﬂﬂ@@g@ﬁabniﬁd@@tem@as Q6&d4hat isEee AtWEdl of NEBANS

that an inmage is forned a_ succession of sin I nes, or areas of the

web t hat regeiidde bgfcmrt%nﬁo Hdivgeal sheptoe! asléh@agtﬁy ofl diffeisnierads herls)2 [0015]
| " I

Doseh TR AR SIEDF oL ERIRSERURAEY AR £ IREEF1E] 43t oo

"anomal y"deﬁerct uaa"tdpemt oresof thepluraitpbfydirfesint gmu: hiveiBna okrkdeh ehavnvedsoéinesanor mal
product that may not be a defect pendi ng. on its characterjstics

and severynigpe n[l%f‘é h &t?f?asmeof ithe %fa%feﬂsh%a%qdéaqonfmﬁ?rst%?tﬁﬁm R aBPMAlY i nput

i mage to @ deshRIJAMRYENd FBYSw] THelhEkS RAEWhYRI(G %akx a428H WRerERhROCE
contrast of a desired property wthin an inmage; [0019]

"appl i cathahersgppties the'mark anscidetliwiiing leagona ditengmde Evgls fogwhide theevel s,

based on the nt ended u?ieffor t he web; [0020] "products" are the end
product s atnﬂ’é]@yrﬁ%?%’é?ﬁ 8Chdi vi dual sheets (also referred to as

conponent[§og)r1IadHsBer EhibiBiAcethe ifvdtion & diRetangulcam ﬁﬂéﬁ‘-@éad%le iﬂe’d[ﬁnfl or
cell phone display or a tel evision screen; and [0021f conversion" is the

process conjeg tatristionst The ipsirnetions dese aghiegremntablsmracaneds te Feiticveayelbe
subs equen%iér%fa 1“?1% &t o{*nelglolnn%vﬁel% t%lél WeBris to be converted into individual sheets of a

plurality of different grade levels, associate a unique mark with each of the grade levels;
obtain anomaly data that identifies positions of anomalies on the web for each of the grade
levels, wherein each of the anomalies represents a physical deviation of the web that is a
potential defect for at least one of the plurality of different grade levels, and signal a
marker to mark the position of each anomaly on the web at the position of the anomaly,
wherein each anomaly is marked with each of the marks corresponding to each of the
grade levels for which the anomaly is determined to be a defect.

[0009] The techniques described herein may provide several advantages. For example, a
converter of various products from a single web roll may determine which regions of the
web roll may be most suited for use in conversion to sheets for incorporation into each
product. As another example, a producer may use the anomaly data when determining a
price for the web roll for sale to a converter. That is, a web roll with fewer anomalies may
carry a higher price than a web roll with relatively more anomalies.

[0010] Along with the roll, the producer may distribute the data and markings to a
converter, so the converter does not need to re-inspect the roll for anomalous regions. The
producer may save costs since it may not be necessary to separate and discard anomalous
regions, while the converter may be able to purchase the web roll and data set at a discount
over an anomaly-free web roll. Moreover, the converter may be able to utilize regions
with certain anomalies, which might otherwise be discarded, for a product in which the

anomaly will not cause a defect, thus salvaging what would otherwise be wasted material.
3



BRI EF DESCRI PTI ON OF DRAW NGS 100221 FIG | is a block diagramillustrating
a gl obal network environnent in which a conversion control systemcontrols

conver si omoaboveeosaat erial. [0023] FIG 2 is a bl ock dipagnsaonoloBarse rati ng

an exenpl ary enbodi nent of one process line in an exenplary enbodi nent of a
web manufacturing plant. [0024] FIGS. 3A-3D are block diagrans illustrating
exenpl ary systens for inspecting a web and marki ng anomal i es on the web.

[ 0025] FIGS. 4A-4C arc block diagrans illustrating exenplary enbodi nents of

web mar Ki[0g1 1 YyBicalteiB of 6hdbngotcnithidiheahof tiy esvcdase ilckedoharietie. [ 0026]
FI GS. 5A-5C are block diagranms illustrating exenplary nmarks that may
i dent i fy asedmpanyHg drwHgs aad thedlesmipsiopdelow. dothey fepfugss, gbipes.anfll ow chart

i1 Tustrati ) ‘ . . ‘ . ‘ |
accor di gy s @Rs B SR Ao IBE oBhar AR e B TR R R BRI BBl 1o
I | | ustrattheiglamms. exenpl ary nmet hod of marking positions of anomalies of a web
roll.

DEFINITIONS

[0012] For purposes of the present invention, the following terms used in this application
are defined as follows:

[0013] “web” means a sheet of material having a fixed dimension in one direction and
cither a predetermined or indeterminate length in the orthogonal direction;

[0014] “sequential” means that an image is formed by a succession of single lines, or areas
of the web that optically map to a single row of sensor elements (pixels);

[0015] “pixel” means a picture element represented by one or more digital values;

[0016] “defect” means an undesirable occurrence in a product;

[0017] “anomaly” or “anomalies” mean a physical deviation of the web from normal
product that may or may not be a defect, depending on its characteristics and severity;
[0018] “filter” is a mathematical transformation of an input image to a desired output
image, filters are typically used to enhance contrast of a desired property within an image;
[0019] “application-specific” means defining requirements, ¢.g., grade levels, based on the
intended use for the web;

[0020] ““products” are the end products that incorporate individual sheets (also referred to
as components) produced from a web, e.g., a rectangular sheet of film for a cell phone
display or a television screen; and

[0021] “conversion” is the process of physically cutting individual sheets from a web that

may be subsequently assembled into products.

BRIEF DESCRIPTION OF DRAWINGS

[0022] FIG. 1 is a block diagram illustrating a global network environment in which a

conversion control system controls conversion of web material.



[0029] FIG 8 is a flowchart illustrating an exenplary nethod of using
mar ki ngs to determ ne products to assenble froma web. DETAI LED DESCRI PTI ON
[ 0030] FIv@0 2009%129@2bl ock diagramillustrating a gl obal meTus209089720 onnent
2 in which conversion control system4 controls conversion of web nmaterial.
More specifically, web manufacturing plants 6A-6M (web manufacturing plants
6) represent manufacturing sites that produce and ship web material in the
formof web rolls 7 between each other and ship finished web rolls 10 to
conver ti rMgOz|tHEG. B Shoic daybd illngrfinges e&mpMépPeriBetimast dflond Praveytire 6 may
be geographically distributed, and each of‘tﬁe web manufacturing plants may
i ncl ude dRénErCHRPY Frabadiment o iaebgpgrdacuningyalant. Converting sites 8 may be
part of t ernhi . i V: i: one
o merP 2 Aaneser i o o8P BRIk P RS b B nechifl 200
Conver t i ngetsaridasar8ingeopuatichasthe fwebi shed web rolls 10 from web

manuf act ur | | ant and caonyert finished web rolls 10.into |ndividual
sheet s fdphfﬁéﬁﬁgoﬁfgrf?%ﬁrq PEk ﬁ%fa@étﬂéuswt%%eannﬁwmélmm?éwe hat is,
the sel ehiRmoRYAERS acQhditbtEhe3eRIGes BB DR réiRCOr por ated into which of
products 12 n&& be based on which of the grade | evels each sheet satisfies.
| n accor daftd HiGShSAREC hedilndlgdiesrache situstiotul tremgilary ncokythat mag identies 8 may
al so receivg.datf r%gﬁrdingﬁggonalies, i.e. potential defects, in the

fi ni shed RREBOPHPT LOLH PR ely, converting sites 8 may convert finished
web rol | 50887 11606 isdfio @t i1 RReSHS: aixehplmy n{éﬁlddrtﬁ‘%s?@étﬁig%dldiﬁrﬁin@rwdUCt S
12 for sale to custonmers 14A-14N (custoners 14). 100311 In general, web
rolIs 7, W@ iethyacewdingite theedaeinagea deribedbheramer i al t hat may be any

or edet er MPEH 190 T hdopey nrHBi b Bt SRRy B RS E k8 B Ecarpl o
of web nmaihemiaHbsSofiangéiigdd, but are not linmted to, netals, paper, wovens,
non- wovens | ass, .polyneric films, flexible circuits or conbi nations

ther eof  NBVRIIE I5a 15 b gbars (| bwtrtitesn ereapksy Sredad o usimemarkines onovens
generalIyekgﬁ&%ﬁﬁo&ﬂﬁggqgs L kG 2 Yap- wovens include materials, such as
paper, fiqter I'a, or insulating material. Filns include, for exanple,

cl ear and opaque polyneric films including | am nates and coated fil ns.
100321 To produce a finished rol ] 1 h 3. feady for conversion into
i ndi vi dual sheets for incorpd&ﬁ?ﬁSﬁEpﬂ?gsépgéﬁyﬁgk12, unfini shed web rolls
7 may need to undergo processing fromnultiple process lines either within
onehvveb d?ﬂéﬁlffdﬁaﬂilm?bgpladtagramf luswatingrrcgl obalaistvraals greicanmaniy g npwéilwlth 6A, or
wWithin nmulti cturin nts. For ea roces r S
A S R e S S T S G S

manuf act uhanidadirdpesisnts ARL-6N @abindiuteeshe fligs BeRpicserit yiinaflcturingaittect ed
again into a web roll 7 and noved to a differentﬁﬁroduct | ine or shipped to

a di f f er dhtt niediee 484 ship megbpgnaierial inhefarm of web relbsy batwes @gh officoardshdr, and
agai n col J 0 NS Ar J ; URK Ay I a
i sheq aneas ol fofeichyer R SuRIBETNe com LRREHE ) W miiadHAL Y

mat er i al lims 6 eagtbegfcogwphicdlyt distribmay, dmalvacinafmbe owd moationgsgapmits edyat one
or nore prngction | i nes of one or nnr@gmeggganufactu%ggg glants . The
coating i'8CHEREAT YOS FANEG U HSAROERD IS (Y FHEE SBS BEnr Pa BELE web

mat eri al ,gahfd W £35® RindtNBurdidd RhntTBNHARLE DGR AE6REmeRS, c%n%xﬁi{%zus' y

applied coating’in the case of @ subsequent manufacturing process. anpl es
of coati mass 8 axd apdeuracth of fiviebed Welr thdlod0s Conwevtiag hidssi fomap pedcbasddineshad i ngs,

metal i zed goatin neutral density c ings, electricall ductive or
nonconduct vl SATior e pRnubERTRETIER vRETasr RghuER R b NG ey be
appl i ed tiadiQHuyl sheBQFéd i0EbrPoratibeint® Prodastsn D BhscdlonMRyYd 111y, TRM &Y, tHhe
exposed surface of the web material. Further, the web materials may be
pat t er nedclsetiomparess ofaduich sheets should be incorporated into which of products 12 may be
based on which of the grade levels each sheet satisfies. In accordance with the techniques

described herein, converting sites 8 may also receive data regarding anomalies, i.c.
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10034] During each manufacturing process for a given one of web rolls 7,
one or nore inspection systens acquire anonmaly information for the web. For
exanpl e, WO 200dasiseated in FIG 2, an inspection systempCorusaonadaect i on
line may include one or nore inmage acquisition devices positioned in dose
proximty to the continuously noving web as the web is processed, e.g., as
one or nore coatings arc applied to the web. The i nmage acquisition devices
scan sequential portions of the continuously noving web to obtain digital

| mge datptenfilbddfeafes tHedhistd beb&oNRY0. aURINYA€ly ] dRvermRg it Mmapicbivene or
nore al gorithnms to produce so called "local" anonmaly information. The

anomal y i fHfigeaarabaallby integdivdduad shaetr which ynagtbedneaiperyted hite Preductide

repr esent f define a plurality of
characteﬁPg%ﬁégﬂﬁﬁﬁﬁ{ﬁgﬁk fé?@gPﬁggeﬁgg?ons of the web at the correspondi ng
area. An [ammﬂh)gemebplemeb helys abiny whaiaataenfasturaisyaunbteasl thitahaekanpl e, a
deviation in mﬁg%ﬁ of t anon?J s area qof the web or a deviation in

| engt h of%1R} hegity %ﬁn%ﬁ RS digRpsionip eng %“F@Hépﬁeﬁﬁﬁfvndth may

repr esent, & & 19&‘(&1’%1‘1@9@1&1%&%%&9%{0! Bed d%@t‘icﬁlc.tlﬁiahﬁ)tlésco?v&éﬁat def i ne,
for exanple, various grade |evel I n one g&enplary enbodi nent, 1 nmage data
may be aaqumddnahwﬁdmﬂ@esmﬁdmmuﬁndﬂnmhﬁymanonuhhasnamdwn@n§ghmsanonaly
objects as,data stru s.representing ea h ano | nf or mpti on regardi ng
C e acqui BTt S Fb Bt SrROiRgs Jrarob Al ey S ek ed

co- pend'Qﬁm@@&@ﬂim&ﬂ%khmﬁhmﬂﬁ Widilchi &Hﬁﬂbﬁh&ﬁ@@$m§ﬁ@&ﬁﬁksSxmﬁhﬁﬂ%hgat'0”
to Fl oeder et al., serial no. 11/828 369, filed July 26, 2007, assigned to
t he assi gn@ledfomateﬁelsml@h@ﬁpampj,pﬁlltewnqd@m or inyelating m@r@brﬂlhm wchileyfl ch ar e
her eby |nca ) %%qmgx)gengn)nce % 035%1 n gﬂ%& " %OQ%Q%E{OH control
system 4 ap |e% one or wﬁl% 89 Snal go PR R may be

appl i cat i[003HPRChibtiGee d ﬁﬁshedsmpﬂoﬂl 10 thet 19‘fe@dylfdr5‘coﬁ%r51b@ 118;6|11ﬁﬁ¢11daz[1d generate
a conver5|on | an for each web roll 10. A certain anomaly may result in a
def ect i rPhefie [psreeuRaratignointq produgic &2.pindaished We@mlls\m@%a%edttﬁ@né%ﬁa| y nay
not _cause, acegsfl Gond BuRipfl SOELETha ARG il Bl BShANGSr BLAHG! 28 Each
conversi on plan represent I ne |nstruct|ons or proces

cor r espondstagef wob ﬁfaﬁﬁlfamhng plant 44, orl witlda earldsln mn\afatchlrﬁlg@latrm Hrur gues

descri bed herein, version conirol stem .4 ma t t he anomal y
data for RIBESLAIHD 8 1t tyPiGh ygﬁfﬁiraémoa{cg re%#@@»‘fv%lﬁg thy ngglsg o fsa i n

converti Qﬁaﬂu@@ctﬂiﬁ% Fi8tdss AHEPech%kd/degéJﬂ{e ﬁé’tﬁﬁtt?pl&gfy 0%'[1@&9&5?&114‘%1‘[0 Evwdp Via
network 9. In other enbodi nents, anomaly data hay be transferred using
conput er -mkléob@ldlrmwém adéﬁmmt@so@bblmm/orcﬁhmpsd tcODdiﬁeMnt nfaha&htunegpiapf, or
other co ter adab]g?lﬁ in. th té 1@ 3?% Addi ti onally, one
more o BTG maceﬁfe i g prisge efe}P PR R & Sonal y
rrar ki ng Sf}éﬁéa%dlurﬁ$uﬁin$é€él§%%léﬂe& W eb@sIPests prodide@S. 4A-4C. In general, an
anomal y marking systemnay retrieve the data gathered by the |nspect|on
syst em arl@03dr flﬂltﬁél}’[?@B]ilftaitlQﬁ% ﬂ@ﬁfwdh@lﬁ’@mlésfowchlﬂé“@hmléﬁc?am? heyee web, or
may apply, over e Q t he anonal i es
on the cduneroyst cogélll;ﬁes a%pﬁflgd %tgll te“@%o%?ﬂroﬁa&i%nl F89 grlle(% ‘WS vr)eb A finished
web rol | néhufeyure slemyer tr«hé codtng is partlyl aptpﬁedi@phm‘ &Iposlﬁ%utfacdwméﬂ g ferent
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converting sites 8 of various individual sheets for products 12 from a single finished web
roll 10 may determine which regions of the web roll may be most suited for use with each
of products 12, for example, according to grade levels of the individual sheets. As another
example, producers such as web manufacturing plants 6 may use the anomaly data when
determining prices for web rolls 10 for sale to converting sites 8. That is, a finished web
roll 10 with fewer anomalies may carry a higher price than a finished web roll 10 with
relatively more anomalies. In addition to finished web roll 10, the producer may distribute
the anomaly data and markings to a converter so that the converter does not need to re-
inspect the web roll for anomalous regions. The producer may save costs from having to
separate and discard anomalous regions, while the converter may be able to purchase the
web roll and data set at a discount over an anomaly-free web roll or set of web sections.
Moreover, the converter may be able to utilize regions with certain anomalies, which
might otherwise be discarded, for a product in which the anomaly will not cause a defect,
thus salvaging what might otherwise be wasted material.
[0038] FIG. 2 is a block diagram illustrating an exemplary embodiment of one process
line in an exemplary embodiment of web manufacturing plant 6A of FIG. 1. In the
exemplary embodiment, a segment of a web 20 is positioned between two support rolls 22,
24. Image acquisition devices 26A—26N (image acquisition devices 26) are positioned in

close proximity to the continuously moving web 20. Image acquisition devices 26 scan
8
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sequential portions of the continuously moving web 20 to obtain image data. Acquisition
computers 27 collect image data from image acquisition devices 26, and transmit the
image data to analysis computer 28 for preliminary analysis.

[0039] Image acquisition devices 26 may be conventional imaging devices that are
capable of reading a sequential portion of the moving web 20 and providing output in the
form of a digital data stream. As shown in FIG. 2, imaging devices 26 may be cameras
that directly provide a digital data stream or an analog camera with an additional analog to
digital converter. Other sensors, such as, for example, laser scanners, may be utilized as
the imaging acquisition device. A sequential portion of the web indicates that the data is
acquired by a succession of single lines. Single lines comprise an area of the continuously
moving web that maps to a single row of sensor elements or pixels. Examples of devices
suitable for acquiring the image include linescan cameras such as those available under the
trade designations Model#LD21 from Perkin Elmer (Sunnyvale, Calif.), Piranha Models
from Dalsa (Waterloo, Ontario, Canada), or Model Aviiva SC2 CL from Atmel (San Jose,
Calif). Additional examples include laser scanners from Surface Inspection Systems
GmbH (Munich, Germany) in conjunction with an analog to digital converter.

[0040] The image may be optionally acquired through the utilization of optic assemblies
that assist in the procurement of the image. The assemblies may be either part of a camera,
or may be separate from the camera. Optic assemblies utilize reflected light, transmitted
light, or transflected light during the imaging process. Reflected light, for example, is
often suitable for the detection of defects caused by web surface deformations, such as
surface scratches.

[0041] In some embodiments, fiducial mark controller 30 controls fiducial mark reader 29
to collect roll and position information from web 20. For example, fiducial mark
controller 30 may include one or more photo-optic sensors for reading bar codes or other
indicia from web 20. In addition, fiducial mark controller 30 may receive position signals
from one or more high-precision encoders engaged with web 20 and/or rollers 22, 24.
Based on the position signals, fiducial mark controller 30 determines position information
for each detected fiducial mark. For example, fiducial mark controller 30 may produce
position information locating each detected fiducial mark within a coordinate system

applied to the process line. Alternatively, analysis computer 28 may place each of the
9
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detected fiducial marks within the coordinate system based on the position data received
from fiducial mark controller 30. In this case, the position data provided by fiducial mark
controller 30 may represent distances between each fiducial mark in a dimension along the
length of web 20. In either case, fiducial mark controller 30 communicates the roll and
position information to analysis computer 28. Although discussed with respect to fiducial
marks and a fiducial mark controller 30 and reader 29, fiducial marks may not be
necessary in all embodiments to effect the techniques described herein.

[0042] Analysis computer 28 processes image streams from acquisition computers 27.
Analysis computer 28 processes the digital information with one or more initial algorithms
to generate local anomaly information that identifies any regions of web 20 containing
anomalies that may ultimately qualify as defects. Analysis computer 28 may use one
algorithm for each of the products 12 into which individual sheets may be incorporated.
That is, analysis computer 28 may include a different application-specific defect detection
algorithm for each of products 12. Analysis computer 28 may also include a different
algorithm for each grade level. Analysis computer 28 may use each algorithm to
determine whether an anomaly object represents a defect for each grade level. For each
identified anomaly, analysis computer 28 extracts from the image data an anomaly image
that contains pixel data encompassing the anomaly and possibly a surrounding portion of
web 20. Analysis computer 28 may classify an anomaly into different defect classes if
necessary. For instance, there may be unique defect classes to distinguish between spots,
scratches, and oil drips. Other classes may distinguish between further types of defects.
In accordance with the techniques described herein, analysis computer 28 may further
determine in which of products 12 an anomaly may cause a defect. An example technique
for analyzing image data to determine the presence and severity of anomalies is discussed
in U.S. Patent. No. 7.027,934, titled “Apparatus and Method for Automated Web
Inspection,” issued to Skeps et al., assigned to the assignee of the present invention, the
entire contents of which are hereby incorporated by reference.

[0043] In an exemplary embodiment, analysis computer 28 may determine that an
anomaly is a defect when the intensity of the anomaly and the size of the anomaly exceed
certain thresholds. A first algorithm for a first grade level may determine that an anomaly

is a defect when the intensity exceeds a measured value of 50 and the size of the anomaly
10
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(determined in pixels) is greater than 10 pixels. A second algorithm for a second grade
level may determine that an anomaly is a defect when the intensity exceeds a measured
value of 190 and the size of the anomaly is greater than 2 pixels. A third algorithm for a
third grade level may determine that an anomaly is a defect when the intensity exceeds a
measured value of 30 and the size of the anomaly exceeds 15 pixels. Thus, for a first
example anomaly that has an intensity of 200 and a pixel size of 12, an analysis computer
28 running the exemplary algorithms would determine that the first anomaly is a defect for
both the first grade level and a second grade level, but not for the third grade level. As
described in greater detail below, the analysis computer 28 may instruct one or more
markers to mark this first anomaly with both the mark associated with the first grade level
and the mark associated with the second grade level. Examples of algorithms are given in

Table 1, below, and examples of defects detected by the algorithms are given in Table 2,

below:
Algorithm Intensity Size (pixels
A 50 10
B 190 2
C 30 15
TABLE 1
Anomaly Intensity Size (pixels Defect In:
17862 200 12 A B
17863 100 5 None
17864 45 17 C
17865 70 11 A
17866 195 4 B
17867 198 16 A, B, C
TABLE 2

11



5 None 17864 45 17 C 17865 70 H

WO 2009/129082 PCT/US2009/039720

[0044] Based on the position data produced by fiducial mark controller 30, analysis
computer 28 determines the spatial position of cach anomaly within the coordinate system
of the process line. That is, based on the position data from fiducial mark controller 30,
analysis computer 28 determines the X, y, and possibly z position for each anomaly within
the coordinate system used by the current process line. For example, a coordinate system
may be defined such that the x dimension represents a distance across web 20, a y
dimension represents a distance along a length of the web, an the z dimension represents a
height of the web, which may be based on the number of coatings, materials or other
layers previously applied to the web. Moreover, an origin for the x, y, z coordinate system
may be defined at a physical location within the process line, and is typically associated
with an initial feed placement of the web 20.

[0045] In any case, analysis computer 28 records in database 32 the spatial location of
cach anomaly with respect to the coordinate system of the process line, this information
being referred to herein as local anomaly information. That is, analysis computer 28
stores the local anomaly information for web 20, including roll information for the web 20
and position information for each anomaly, within database 32. Analysis computer 28
may also record, for each anomaly, those products of products 12 for which the anomaly
may cause a defect. Database 32 may be implemented in any of a number of different
forms including a data storage file or one or more database management systems (DBMS)
executing on one or more database servers. The database management systems may be,
for example, a relational (RDBMS), hierarchical (HDBMS), multidimensional (MDBMY),
object oriented (ODBMS or OODBMS) or object relational (ORDBMS) database
management system. As one example, database 32 is implemented as a relational database
provided by SQL Server™ from Microsoft Corporation.

[0046] Once the process has ended, analysis computer 28 will transmit the data collected
in database 32 to conversion control system 4 via network 9. Specifically, analysis
computer 28 communicates the roll information as well as the local anomaly information
and respective sub-images to conversion control system 4 for subsequent, offline, detailed
analysis. For example, the information may be communicated by way of a database
synchronization between database 32 and conversion control system 4. In some

embodiments, conversion control system 4 may determine those products of products 12
12
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for which each anomaly may cause a defect, rather than analysis computer 28. Once data
for the finished web roll 10 has been collected in database 32, the data may be used to
mark anomalies on the web roll, either directly on the surface of the web with a removable
or washable mark, or on a cover sheet that may be applied to the web before or during
marking of anomalies on the web.

[0047] FIGS. 3A-3D (FIGS. 3) are block diagrams illustrating exemplary systems for
inspecting a web and marking anomalies on the web. Many different systems may
perform the techniques described herein. That is, the tasks of production of a web,
inspection of a web, and preferentially marking anomalies and/or defects on a web may be
part of a single line, two of the tasks may be on one line while the other is part of a
different line, or each may be on a separate line. Moreover, various elements of each task
may be performed by either the web producer or a web converter who may purchase the
finished web roll, e.g. web roll 10, from the producer for conversion into individual sheets
for incorporation into products 12.

[0048] The exemplary embodiment of FIG. 3A depicts a single web production line 40
that includes a production section 42, an inspection section 44, and a preferential marking
section 46. Production section 42 of web production line 40 performs manufacturing
operations on a finished web roll 10. Inspection section 44 may perform tasks similar to
those described with respect to FIG. 2, i.e. digital imaging of a web and data storage into a
database, e.g. database 32 of FIG. 2. A web roll may begin at production section 42 for
manufacturing, traverse inspection section 44 for inspection, and be marked at preferential
marking section 46 before being collected onto a roll at the end in one exemplary
embodiment.

[0049] Preferential marking section 46 may retrieve data stored in the database to mark
the positions of anomalies on the surface of, or on a cover sheet of, web roll 10.
Preferential marking section 46 may obtain data regarding what may be regarded as a
defect in each potential product for web roll 10. Preferential marking section 46 may also
acquire data regarding the potential products 12 into which individual sheets from web roll
10 may be incorporated. Preferential marking section 46 may be equipped with markers
(not shown) for each of products 12, i.e. one unique marker for each of products 12.

Preferential marking section 46 may then use the data collected at inspection section 44
13
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roll 10. That is, in this exemplary embodiment, a web roll 10 undergoes production and

inspection on web production line 52 at production section 54 and inspection section 56,

respectively. However, web roll 10 must be collected onto a roll and then transferred to a

different line, i.e. preferential marking line 56, where marks are applied to the positions of

the anomalies.

[0052] In some embodiments, in order for two different production lines to locate

positions of anomalies on a web, the web may be equipped with fiducial marks. Likewise,

the production lines may be equipped with fiducial mark readers as discussed with respect

to FIG. 2. Techniques for using fiducial marks with a web are discussed in co-pending

patent application “Fiducial Marking for Multi-Unit Process Spatial Synchronization,”

serial no. 11/828,376, to Floeder et al., assigned to the assignee of the present application,

filed July 26, 2007, the entire contents of which are hereby incorporated by reference. In
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a different Tine, or each nay be on a‘separate [ine. reover, varl ous

el ement s waéb edathet,abknisays doenbiverdf voit imeebthy vedbt foses 4 dretiveebf grigthgoesb, or ina web

converter who y purchase the finished web roll, e.qg. b roll 10, from

the prod R P SRS P LRt e TR e %ﬁ@é?%atmgﬁnq\'tﬁ@ém@% ion into

products(%?mﬁbg@ﬁﬁﬁﬂgh&mﬁﬁﬁgpa@&ﬁb&pmgghnent of FIG 3A depicts a single
[ 0 that 1

web production’line 4 I ncl udes a production section 42, an inspection
secti on 48053AdGa3Qieyet rasthéradxemplay ngbsdiotenbwhe6in tRe satbiptadonersdet i on 42 of

web production |ine 4 er forns _manuf act,ur i operations o fini shed web
ror 1 P10 TRHofBe teafs LR Ry e 0 P SeRA DGR VE:+ OB descr | bed
Wi th resp@gdodiferdr! &ch &f thesEtasiél ig'b:éﬁérrﬂeﬂﬁaghlaggtiﬁ& ItheVed pRstfhcled BnSbBr age into
a database, e.g. database 32 of FIG 2. A web roll may begin at production

sect i on 4pspeetiomiamufhend pichyential maskise ling §paesncettvale cthusrihaiechmgues

| nspecti g ¢ cr%%g hgreei marrek%g iatite%{oeflr%r1?0?1t inafns né%{iklil na%dsn?%ﬁii Mg 6ocl%ef ore.bei ng
col | ect ed BHEG &Gt Frody { e end’ % one’ ex%rrp?afr y ENBO AP TRt 0L a0 A

Pr ef er entth@banfe@likd. Ngisstt poRsib Gy pigiuctisy Bndlattr Sdingletnt Bnd fie ad@habase to
mark the positions of anomalies on the surface of, or on a cover sheet of,
web rol | g to pelderhoth AinsprefiR Atpa s8¢ aivsrceptisayarkivearss. alsiongh &ar di ng what
may be r (gﬁgmﬂ§sﬁﬁgﬁgﬁﬁgnhﬁéﬁﬁﬁg potential product for web roll 10.
Preferential marking section may al so acquire data regarding the

pot ent i al[0p84]dUGCt 3D 1Rariomlico ewdrmplaryi endbodideet wishaetis: wcloprodeder 70Ipkodi@csray be

i ncorporated. Preferential rking .section 46 be. equj pped. W th markers
(not shoufi BFCiaadiied ﬁvﬁeg@&@ vych maﬁ%ea%iyg%y GsioRapioaPa s beher of
products dein FipsliosMib %kod?i%{sh&[‘%iﬁ%ﬁddﬁ&i&%{h@ﬂm a{n:CaQHspgét?oﬁ[ & ﬂﬁlt a

col l ected at i1nspection section 44 such that, for each anonaly,
pr ef er entreglectmeniki Hgweert wenpré8uern 0 praydsnsfenfinkshahwethelaHbteabsb f or each of

the products 12 for. whjch e _ano may cause a def.ect. [00 n
el o sk Zh et bl TR hY e BBoRRUR Wi ERFoIhiR-vFaa
sheet s ar@ngatter 78mdyycasdistidch 8@DEhR HARUELS fihdhedHeB wslls W anldltREICt B, and
product C. Preferential marking Section 46 may associate a unique mark with

each of posuuttschrollgl0antg iglivideg! sheinfsir rodukts 17additimally, ovbairoduagay be a
square, the f-or, . Lr h Kk r product C
my bo a LT peaae dhid PP PRl o BB oM ISR Y A hnd

but not idonertep76neiyeitdbdd tonmiikrngwabesdll oM atdbdis@yintdphiy fons GeBheodimek and a

triangle mark to the anomaly. Geater details with respect to the

appl i cat i Ghbered yaek erymbepabanemsligs Biesds suvap til Heggelervboropyeasr 76a- 5C.
Techni qu Eiﬁagf e BRRbYL B& ﬁ@wé\%&aﬁ&eﬁéﬂ#&cﬁe@h n%%eci Qeb Q&Pi(? foVdisRee! fic

| ocations on a web are described in co-pendi ng patent application

" Appar at usioaatedvBVtioprotiocer t70 enadutl anmtve dn bastk barguarnwiepredoder VAheed adt” t o

Fl oeder et al., assigned tp the assignee of the present application, serial
no. 10/ 82e1¢§5nd fymeyg aﬂamaf%uwe,gl%wi,weﬁﬁeﬂéﬂu re contents of which are
hereby i nogsgqriaisedabyC (B, aD6R-bIdRARAkarl FrusBRilSe xRS b RRInASof
enbodi mrent wherein a web producer 50 perforns the acts of " producing,

i nspect i nggb madiny sbemsrccating torthektdgiquesdescribiedivearein, Any aftliewelxanpl e
enbodi ment, . web product.i line 52 ha rodugcti o ection 54 and. i nspection
sectt on Serkiieye5s 8F EIETA iy efuige PRESEn o Py pPef it o
mar ki ng of web roll 10. That is, in this exenplary enbodi nent, a web roll
10 undergoes production and inspection,on web production |ine 52 at
production section 54 and i nspection ségtion 56, respectively. However, web
roll 10 nust be collected onto a roll and then transferred to a different
line, i.e. preferential marking line 56, where marks are applied to the
positions of the anomalies.



[0052] In sone enbodinents, in order for two different production lines to
| ocate positions of anomalies on a web, the web nay be equi pped with

fiduci al werke/120082ewi se, the production |ines nmay be equirpseaoxnsd7no
fiducial mark readers as di scussed with respect to FIG 2. Techni ques for
using fiducial marks with a web are di scussed in co-pendi ng patent
application "Fiducial Marking for Miulti-Unit Process Spati al

Synchroni zation," serial no. 11/828,376, to Floeder et al., assigned to the
assi gnee dffpréfbRnislesaRingapps bERLtios ofHIG8 A3 JBbyexdfple? WRB mdrkiag 8Pstérnh 80
contents of which are hereby incorporated b){ reference. In 14 the manner
descri bed®ftiheren may pagopn gwdenstions of peterertipl magkipgsestign FHEAFEC.t3e same

poi nt on j i i g t e web.

Mor eover ,[ag%g(%lg’?%‘gg?%kglégb%%ﬁﬁl ‘5’151%123 O?glgg}ti%gg%bhtg%g:ﬁ%% |Stt8 Itﬂrrgg)g be possible
t 0o | ocat eDssigie 82 pagicoirospoat endathbdsh 82 WwEBIG Lr et dhamse 8hmiagksceiveorconbi ned

w t h anot her b, |loses a section of exist] web, or in any y changes
size. O H@‘F‘le@%_ﬁ%if%hi‘@tﬁﬁa @%Seo?-ge@at%é%{*f rrFéf‘WB[Ts HABLET BEBLFt i ng
from the d,aabimlAeRHBESHI REY nBRIRK giot LRARBwitdnQatadbsd £ YtespaIRERET

exenpl ary enbodi nent wherein the web producer 60 perfornms the acts of
pr oduci nglatabaspEref Ep, 2.aAd apotbérerxemplcallitgbaya SR inmy racameba cdpy daftihesdata

enbodi nent, each of these tasks is perfor at a distinct line, i.e.

o oduct | TS RedeSbasAerbeahs nr eReat LR hem Sh e SRCHEFIAT™ | ne 66,
respect i ugiritve fHaUmitd fenI&ENAAEABRS 89 ftidQde, NiatBhde @ & MOt 4A kidkdsedtat O _
production, inspection, and marking each occurring on the sane line. It is

al so posgepirdinganompléecspmagieishagivet 1ol 0o Thes dptaingybe collevécddndarf or anot her
line to i.nclude hoth an inspection arca and a,preferenti al rki.ng area,
al t hough PinesSEnaSls i aPRo It SRRt Sfeal e b irEl e Bear PR MR 55 7S
anot her axepl dMIGeNbodi nent wherein the web producer 70 produces and

i nspects a finished web roll 10, which may ready for division into

h b
i ndi vi dudPOZHebPeb el & tesbpel 4Pi may b%koad%#@teiawb spool HsiAgitpmativict i on 1i ne

72 and i 21 A i yel - quas y
transfer rl??%?ﬁsén@gt e\%]g%r%?}( b%g&{?%a\t}\gﬁ%c%%vm%%ém%? Rg%a? act Ea??‘%c/&anar ki ng
t he | ocatwensirfate 94hendtoanedivesmonrlywmarkings. Fbd cxAhéfile commierftcoverdbeat®) be a
distinct entjt hat purchases finished web raolls 10 and .t hen converts web
ol I's 10 Tt B PrgRATHBPes _%p%ﬁgp?za&%gge_t%ﬁ.ma& RIRGHAVFY I GBS oducer
70 may tranedes bt ah @ r@eHil iﬁ@,%ﬁé’h iy B@Eélﬂ&%d{)dn?ﬁgfolﬁfefiiﬁg WRiB1 09NYRItt er

76. Wb converter 76 may be able to acquire a we 10 at a di scount ed
rate from,webcpgmgdpeard&togy ketwelpdhwitheomershest 9fcomerorgavele@4.pCesent in

web roll 10 ile weh converter 76 may save.,on costs because b converter
76 need ribreleped S5 BHS Word P bR Br et SOVER SRR P 0 oy
al so savehed 90a545bBERUSE AP Wk Stitlear Fa@timﬁﬂnd%@tcldagglagﬁ@s@%g, gpove
anonal ous regions of web roll 10. 100558 FIGS. 4A-4C (FIGS. 4) are bl ock

di agr ans athdrigpos &f maderiak erpyashecs A aeiyrasieecrtie ioetelorgd kikigbwypweders. by
accordin h e i que scrib r-el.n. fil I

systens o IE%F@.%G%)’ %@tcgéejsr ? %HS‘rshog ﬁ{éy E%gﬂsgm%kfgan%@wéfggt neg&gl}(e\é%%foar ygﬂt‘g’(‘Jdl

enbodi mendosciidg maefielr @y baformad Kiofga hattgial Bat GRdc pfedntdWESsurface Bar

exanpl e, web marking system 80 of FIG 4A may performthe functions of

pr ef er entdndiharAsped togr ddgeeq that cmablss markapphpatiqnamdgpcoption butshetedoct et one
exenpl ar i t 3 i . orrespond
to databas g\;@gg%\{‘@% \&QJ %@ﬁgﬁlboc? g@a‘?&% %e@éﬁ%%&}ll?%gg?@é&% ?Iel? rgtl a{e@}elheg ata from
anot her dattadasent, the guebdatydizasie i@ sediions extamtiaa, beagniotlottbed ont84olteytinge

connected to database 82 via a networ not shown) when dat abase. 82
correspoﬁﬁgok%'&&@& geembodynent parksr 59\@"&3&89%?& Aty 1o qeP sBHRE K2 nay

recei ve a,@RyaebvdrifedaifsRharad, ar Hakahask Réovibld or QUSlabR Watoer k or on
flash menory, and controller 84 may retrieve the data from| ocal database
82. | n amameageg, wabatuabes @4 8 with¢ut GeingAcmpoedewheintadlcrted anti aofcetmgmpboles on
a finish web roll 10. This data may be collected by an inspection system
for exanpl'e, the inspection systemdepicted in and described with respect
to FIG 2.
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10057] A web roll, e.g. web roll 10, nmay be | oaded onto web spool 92.
Additionally, covering nmaterial 90 nay be applied to the web with a

coveri ng wppbixabese 88 to protect web surface 94 and t oPcaaszag/oagToNal y
mar ki ngs. For exanple, a roll of cover sheet 90 nmay be | oaded onto cover
sheet spool 88. Cover sheet 90 may be placed over the surface of web 94 to
formcovered web 96, which may be collected onto collecting spool 98. That
is, collecting spool 98 may collect web 94 with cover sheet 90 covering web
94. Cover[0858]alordd116B%4 Reridvcs g trohh@dtabase B2 egptdivepdsdtidiiof ansrseeshky mar ker
86. For exanple, cover sheet 90 may be made of pap er woven cloth, plastic
| ani nat e, W)l BafCHPASEPRTelpE 8¢ |drﬁ@ngwhe@thﬁté¥eetl;ap@@ams AReashioAprodgstide- sheet
90 may b e r r),

scr at shoar g patbfcf & 604 0L Sadh M maDAbTICRI oy WYpBa AT B2 ABLES
coverlngthaﬁmﬂnaynmgwam&ehﬁmﬂEdeﬁ@mhanmﬁM§ﬁxmhoﬂhaM4nanuhenm¢Hf&@unnto meb
surface 9% and ardened(ﬁo a degree that na&é.ﬁ mar k application and
recept i orP #AEMAKREOTETBANGRS (ofrael 8 progiged Se WAKh RS 10 HEERGAEIA ect ed
onto col lgetkng spool 98. In yet another enbodinent, the web may be cut
into sections rather than being collected onto coIIecting spool 98. In

anot her diB5]ivierdtr 8tmmrdapabl86f ptiuyingpagﬂyraﬁmd(fsmdks siutulltyndzamslweb/lesrklecﬁ%ce 94

t hout heet | “th k. pay b
vashabl e Tt Wotk ARy AL el F Soe ST 0F PROHA P LY npPINGUE. when

col | ect edyrdrOoCadly | 0Bl IdBGicS %ble%maﬁ%r@ﬂ%é@kdrﬁfce @4 of 8dver ENQ$ 9dat a
from dat abase 82 regardi ng positions of anomalies on web surface 94.

Cont r ol | evlaigar 86 sray ﬁ@mbsl@é@ab#e@ﬁ/té@ﬁrsamhawebsn fl@rcr@ﬂémhﬁqu@ﬂ@mu@t s 12. That
is, contrg ach anonal ne each roducts 12
for whi ot PREouiS B NS TeEfEd. TGt S pER L hOSHETary B & 54
i nstruct S‘ab['@tbliﬁe[ce&@nzhﬁ apbmsﬂmﬁdqsy 1ar ﬂﬁwlpmgltfbﬁ ofﬁt‘ehmafnaghﬁdi(bﬁ{ thel2 in
whi ch the anonaly nay cause a defect. %0059 Mar ker 86 i s capabl e of

printi ng GEOHRLANddp W WaRIGS: Eraiplea pbihgss parkurgsiees depdctehin IHES. HAr
exanpl e, g laser printer, a laser jet printer, an ink jet pri nter a

mul ti-color printer, or any other device capable of making a mark on web
surface 90060] KIGv4B dsphiestanSther dvardpdy erﬁﬁodmyntadfamétﬂnmgﬁyeteﬁf 1 tOrsawméarsi ng

the web in the cros directio i.e. orthogo IIy to the i on of
the moverBifat shovh EA@%EA b L2 Y RsFesBg aﬁ@am% C?f&mgkag@ a mark
at or s Ut}ﬁ&ﬂ% élﬁllﬂlab' tort%ﬁfroﬂé}%%éxcg%k §1?eeP§iﬁJol Wiﬂm% cSR&pBRPIR et ShebOt h the

cross-web dand down-web axes | es of these markings arc depicted in

FI GS. 5A-sp®! 80 0aa} led@Gll(hmayiemrcﬂpsnfamorvelrsl@%&ﬁpl\x@b@p@ddﬂm of a web

mar ki ng system r-to tha in FIG

Cor t esporfi iz ares) D28k rofad T4 Y fafemend R RE R onr 4,
cover shegdb BIBQRhy dfespEi 6ROVESHARY %Oatﬁi%ﬂéctﬁng?bolSHQQha}B&)rre@Wﬁlrtos heet
110 may correspond to cover sheet 90 web spool 2 may correspond to web
spool 92 colledsingppelds. 114 nmay correspond to web surface 94, covered web 116
may corr Y 9 C cL s corr espond
to coll ef,@ ?n spvtv)%\ieg)égtﬁlg{jtggngTVl ng\rr} lre,n%rkg IH'?% &gﬁgvé@@a{é’ng%ﬂé mar ker

as in thengxagplyscof10blifsluddd,a p&@ﬂahfyﬁdﬂﬂldlﬁnsﬂﬁsﬁsel%AQ@O@mG\lvblﬁﬁﬁrk@rspl aghal ity
of web markers 106A- 106N (web markers 106). Each of weh markers 106 may be
dedi cat edéach Oﬁﬁ@bﬁ@ﬂaer&é mavéeﬁﬁqilreateqt&mé&la&ﬁlsaw%@a%r%rexqmm W&y only

mark a s f

1068 may Tk WRASEY St oREE s tdfhuPln B SLraQRU B tRAE A0 VRIS, o
web mar kenasrkéhOH)6m;naﬁb1$1§x nirek headiednwdthsuafade 1 Teomemivecsicor 110f Haok ofveln web
mar kers 106 us |nk t e ke web er. 86, web markers 106 nmay
be enabl dBTkE(P Otrrtf?ﬁ e@éw@%ﬁé‘*e&%gglo ”ﬁﬂg.wf@etwe&ﬁn%eradﬁgw? he mark
at the pagitd ﬁQké)zi mtaﬂ@ lﬁﬁ@%bharfc&%zkei) ﬂla‘ﬂ&‘?s eOPRE| B@@ﬁabl% Rl edBbhe

mar kers 106, such as web marker 106A, may place a nark on or around an
anomal y, witli inghoeroes-wale Bireiokdo sppls tlohmark apthe preaitiosrod thkOGBmaly.

[0062] In one embodiment, one of web markers 106, such as web marker 106A, may place

a mark on or around an anomaly, while other web markers, such as web markers 106B—
17



106N, may correspond to products 12 into which individual sheets fromweb
roll 10 may be incorporated to indicate whether the marked anomaly may
cause a debeotv/izgosthat product. For exanple, web mar ker PCOAK2000937R@Cce a
circle around an anomaly, while web nmarkers 106B- 106N may pl ace a nunber of
hash marks at a certain |ocation to indicate whether the anomaly may cause
a defect in the associated one of products 12. One exanple of this

enbodi ment is discussed with respect to FIG 5C. [0063] Controller 104
control s @ashml corbspdad kepodlas 12 Gaswhedh iadiviQdl dgaisMronehvieb eEs0 gaya from
dat abase 102 and determ nes for each anomaly whether the anomaly may cause
a def ect tegpeaspeimtedito pidisatroether thopatled anemalygnayetuse adpfest isdldd of “ t he

products r i i -he

Bor r esporticiisordb:aofll RO MR 10K SRS S ARICERATG SRR, o
exanpl e, wéb markarsoidaBy 1 @Y nagpbeca niafbecodf hash praokiuata cértaindogatiodusct B, and
web mar ker 106A kei@a mar k associ ated _w th produyct A an mﬁb nfiker 106B
mekes a rBfKAESLGEICREIIRMAY BrotEt @ BeicEdRRotrRfatsantrirefutial 2 web
marker s A08AanR1dAHislRkiffS: & Rkl iRpepId FlRs0f Lhe anomaly on veb

surface 114 or cover sheet 110. Each of we rkers 106 may be placed a
certai n d08éHrcetimplar {04 controbs edownf welbmdikeect 6o rContmollenE)4eadaodictreavts t hi s

spaci ng e five i es., ln an ase,, controller 104 may be programed
wih ¢ he s ahESer DAGHY dertnBitn i ket T b ehei e aBoTHE TePitiice

bet ween eagdfcdd @b ARBIRHT HBINERD 17K R0l Ik Q05 ddtefrhitfes dieh @€ BicGirsdueces 12849t her
exanpl e enbodi ment of a web marking system 120, siml|ar to that shown in
FIG 4A whithpaseomay megcapssra ¢xdponad signdatheresesrdingones oswelematgssol 128
may corr nd, to_cover, sheet ogl 88 over sheet 130 may . cqorrespond to
cover shadp oglecqafmE s e im AR Por Samels thin SO7RY TRYeHREs bl ace
134 may gRédespend piaduseB, sdrlaceaddr 100V aaRe ddbrkla3todimyd &ah [rp&mami to
covered weh 96, ang col | ecting spool 138 nmay correspond to co

] | ecting spool
98. [ 0065Pdprshevaker LB malkgsiafgar %&%}ﬂtmﬂmwd&ctﬁ»éﬂpﬁol&iéOﬂémaéztﬁlgmg hi p
bet ween r - : rs1.126A- 126N
Cneb: o Rtk IREARAA 1566 )b bEOSK R G 50 podho P BN S RRE KA A oD
mar ker 126&acecbidtorabl@rshi@4B0i EadssiOettamekeonlOp mast be plededregckiain diéike and
so on. Each of controllers 124 retrieves, data from database 122. However,

cont r ol | P2 3y hcidownsweh fizgeligniin pneLpbadiment; Bis spreiae ctey bedivedelivy B
product Ay, Thes e&&f&l@r @%ﬁlﬁp bl Sfogtafifed e\gﬂh;tﬁéfﬁési@a@rmleychd&t@eb%%ﬂat abase

122 only for anomalies that” may cause a defect in product A Simlarly,
cont r ol | el061a4Bclbad the destanice betsveam candl neighhveang veb anolhal i es t hat nmay cause a

defect i t B, and . [0066] Li kewi b k 26
s tar 0G0 ar B8 B o hir EXeTRRe <O e SR FREN B Sk TRAZ be
dedi cat ediithDaraBRhat SRSV O H PIGR4A] Tibtaty PR @by BEdspbid Wedatabusd & odad4 or

cover sheet 130. Each of web markers 126 nmay al so be | oaded with a
di f f er entshedispeol d28inky apieppPandKo iceval skept sppaliP koo hieshiceiclli raspscastespansimal i es.

When contraql ]l er d ! h na ause e in
pr oduct A?ggg%fP%%?§¥W%é%%g£?g%%%%gégﬁﬂﬂg@(ﬁvg¥ﬂ%§gggéwiﬁ%’?géf%%%ﬁyat t he
posi ti on @kretgodas orBlsifadtiom, tarekad wihess mantoddshetd hbbBefatvabroonasd t hat an

anomaly may cause a defect in product B, contraoller 124B signals web marker
126B t o &9PF§ng spaelkl 3gmaheorissrend tgsolgctingspetddfal y, and so on. Each of web

mar ker s Lyt ' : , for
exapl o, oA ol oERAT . ARR I BRLD i dfe 3B M ARAR SPRAC [ O,

di agr ans dohtrokddrs 424 Agl 2dRe@phtaslicrsril4 and hab nmakers d26i+ FP2ApNoEesibtmakers of
anonal i es 0 web. |In gen l, there y he one uniq rk for h of
product s 128). R v GpRrRT de sk asr?g}m%f%anﬁwl Wely ekt de cconiralir PR
anomal i es;s adcihRADALYOVitRWRE W Rer 128B1 MhdMd & 8RR RS BRAITHLY MY LRYSE a

defect. Therefore the techni ques described herein are not linmted to these
exenpl ar ydatrafrérs daibassoh@r Hevavhiougttrallee 1 24dampisesciaséd wite8.paBidubie ipuaict, hr ee

uni que Ki ngs,, the techniques descrijb erein are not .linmte 0 _any
o ¢ cul 4Pt RIS PBrosh R g R sep g AT B e P rb i Bohftted™
FIGS. 5 are not necessarily to scale with the wwdth of the web. In one
enbodi nent, a web may be approximately sixty inches cross-web, and a mark
may be a six inch diameter circle. Fbméger, t he techni ques descri bed herein
are not limted to any particular sizes of either a web or of markings.
100681 In the exanple of FIG 5A, various geonetric shapes are used to
identify positions of anonalies of web 140. Additionally, the shapes may be
of different colors to help further distinguish the marks, if the marks are
made in ink The marks nay be applied directly to web surface 140 or onto a
cover sheet, i.e. cover sheet 142. In this exanple, square marks are

S - LR T o o o o - ~ N 1




i ndi cate positions of anomalies that may cause defects in product B.
Triangl e marks 148A and 148B i ndi cate anonalies that nay cause defects in
product GyvO[R20@&Poskar k 150, conprising both a circle naPkTasdoo/osse@angl e
mar k, indicates an anonmaly that may cause a defect in both products B and
C. Mark 152, conprising a triangle and a square, indicates an anomaly that
may cause a defect in both products A and C. Mark 154, conprising a circle
and a square, indicates an anomaly that nmay cause a defect in both products
A and B. 1gRrdalylff anGaasitdt Mghycatsikadectan piodaten. Simllaalyt édndidgtel24Bndi cat es
an anomaly that may cause a defect in each of products A B, and C. [0070]
A conver singrregesce Aaragly Watadguanepedics Hhat mepgrisg @ dgfact Buyodsh Beend v dhapes,

cir I be
o L S N S BN R e e e B R
conver t edndrkem 2B enayede deticated oo dgpigiagwhiyha tihgle ayyerdinyarker ke gafacEdB4

exanpl e, the system. nay he praogra d to prior z roducts A, B, and C
or to sel®EPVH. g}%O Faghieitwchmagsersai?g red ﬂs%%‘h{Q deghiiih & ek sRIPEPS] on
syst em mayy GACRN i€ Gs QAU Ik TR 16 catibhbor LimAREMM RN cBRtLIRYYOARL i cal |y

determ ne whether to use this section of the web for conversion into
pr oduct Bieterrmpreodlm tin @orhallk evdysmpsa hdefeany prosiudm,sapatrelrharriﬁgtArsgmlstwctm e web

section nmar 15 ot bein seful for_.a roduct or
& The convbrs D et e ARnedionerdiingmel s g R SRR Tor Srove
cover sheeuBldteerii Rt 8n WBENSI9Ghdyauss a W&Bct 34 Brddation LonRONGT RUBGI Igﬁl% 140
into sheets for assenbly into the sel ected fproduct 100711 FIG 5 depi cts
anot her exenphikee sdtiorrnty avmerkedtihe/pasitnsofdhganonytly, ehd 80 es. Epch efsedd t o
identify |t| s of._anonalies of 160. The mark ap Iled

i rect 15 Tty IS he PR poafpatE oot LhEafintR Gl 62
The mar ksmaﬁydban Vf,eQ;r exarrpl e, two inch dianeter ci rcI es 168A and 168B
associated with pro A, four inch diameter circles | 66A and 166B

associ at d80ed1tHGer %ué@ (HGSaéai argj bloghthpgramy HhwsEpting gxemwdary surksathat mev s

associ at r S0V

differ enft31 g%ﬁﬂf%powlgr%:.b%{l?nt&ga Iv%rt e‘?gl?al %lrgeen&gli g]‘!tm?%nﬁ??ﬁllaﬁe Bﬁ{qtﬂhﬁ\%ﬁl& th
product s caalebf pradkcts $2.aaspcipatoédistib@Usidde Markmiy Be usqinp rldesntllﬁgarmrMAm i nch
dianeter circle and a six.inch, dianeter C|rcle i cat t he position of
an anomaldihese 0 ?agpd&ataéa iny W h PR i CUK aa%é %ﬁzﬁﬁfﬂra%

conpri si r’cgclﬁléu‘é@ dbs’&ﬁBec{jh&@%ta% nét! lfn‘ﬁlté%l t@@l@es@ e&%laﬂy@ﬁﬂkg' RIBL R, Glth&d

indi cates the position of an anomaly that may cause a defect in produ Ucts A
and B. Mth& e&amles Qﬁiﬁ& § ueruC@ thige unimoh noirlanes, ¢lre tcchmdms dasdribad hengmh
di anet er CII‘C e, ter circ ,@gll categtthe 05|t|on of

an anomal¥° PO 088%3“1&“@ ‘éIBlPer UBHOE aE ng\S © i OENNBIKS 176,

conpri si NgpatddaHIFIGRCH aldi RIBEREsaSily ©l Ral@REthAhs width RE fhedl STB&heCi 1 Cl €,
i ndicates the position of an anomaly that may cause a defect in products B

and C. 1007B(immG 2 §¢h manibe appoxireatclinbith achescinphechnnddinmhmayberei n a
circle i Ssmuﬁ(l%gd a%let&% r(c\%t §10 { hemp %e tte!:l%nr@uefs d%&n%nc? H?Je;’ﬁ £0 go tOth% alﬁunber S

of hash HCertarn 03| Fons crrcre are 0 i'Ndi cat e
associ at ipanioMdrRizps @ﬂl@icueSa;evebB; offdriingsThat is, a single hash mark in the
upper left of the circle is associated with roduct A, two hash marks in

the cent dP0 @H Ipple @saﬂml%t)ﬁ %Icaéé@&m%(gewmcﬂhm@fe wed i Hlenhyoshiash mar ks
these: ke gy B REJel® ARARIRIY ShETRBEL B Se M AR MED Ga6%T o
cover shdetthdr8Rstinguish the marks, if the marks are made in ink. The marks may be applied

directly to web surface 140 or onto a cover sheet, i.e. cover sheet 142. In this example,

square marks are associated with product A, circle marks are associated with product B,

and triangle marks are associated with product C. Square marks 144A and 144B indicate

positions of anomalies that may cause defects in product A. Circle marks 146A and 146B

19



100741 Marks 184A and 184B indicate the positions of anomalies that may
cause defects in product A Marks 186A and 186B indicate the positions of
anonal i eswOhlat/1re982cause defects in product B. Marks 188ATArsd00283B26 ndi cat e
the positions of anomalies that nay cause defects in product C. Mark 190

i ndi cates the position of an anomaly that nmay cause a defect in products A
and B. Mark 192 indicates the position of an anomaly that may cause a
defect in products A and C. Mark 194 indicates the position of an anonaly
that may igéidse pasitedesitanbmaREsatianahsy AusBdefastd ifproidtB. IBfarghdineas eg8Ahe
position of an angmaly that may cause a defect in products B and C. 100751
I n one erdpddiiBrndicatpangpalics theh may|canserdefeses i9\psedigt kmy use one marker to
mark the @hid! 1L ndi ¢ - - - ent
mar kor o 0000, AR ok ARirDl SRR B B A R i AR ORI e
a def ect .thatrm®t daase £ dfoctiimbathprodachB rad KerMankyl S@pdenprivingcd triahglermd i as

wel |l as the assqciated hash marks. In still other enpodi nents, .on rker
may meke SﬂH@feclin_g’@P‘@S STy FRS reries %4%?% FIhQOtEQG;E‘PtSF‘} eid é; Matk 18f 0w
chart il 'déﬁ{grit@%lg%%iﬁ[b zﬁf&%h@rre}’in'aﬁta{%@‘énQﬁoﬁ&?@ﬁ%&%d}%aﬁé’@a %@E&'iﬁ‘gotﬁ web roll

according t techni ques described herein? First, a web roll, such as
web rol | ptoductsAebd &i. ndark(12600¢om @iz nsqugrea awebler @id a mayglbeindicateenn t hr ough
produci ng t he b roll or ur chasi r receivi a web roll froma

Pt oducer g BahuenSF sArePuh tAneCTafivn R Bt os (202, An

i nspect i qQ00|SA eBAvePdissyREent MY begEPPSEE rYddehiX aREE! gdotheliGhages, BBY be
used to inspect the web.” The i nspection system may inspect web roll 10
accor di ngitceesyisiengas apd saiaeess The conyassion Bysten iy \alsghsl cquinped & datgminhe web
roll may .be incorporated. .~ The inspection system be.desi gned t

par ti cul 4f roRadh BEEFRO it Sl PR SR T TR a0 SRR M hat ey
cause deftRebforhdly naak:ihg@de@remuﬁlbgh&3y§tﬂh%w3ecﬂio?gxaﬂimeiddu@hoﬁhﬁet s fromthe
web roll may be 1 ncorporated. The inspection ?‘%stem,may record the presence

of an andieduets AnB. qndator dnseect Pravean Bradugts Aak aBdEHNsPME Reanpert ekl al

products r i Al -y eIn: t he

i nspect i ocrjc])ag{/rglto 3%?%%9 rﬁ%ﬁg?@qﬁiséu%%%ﬁg?l?ﬁﬁﬁ&ﬁfg?g%aggg?, asﬁggﬁ as%g%lfyabase 32
of FIG ZetdrdheAlhdueoetto uschtdisl soctadn afitbe atb fdreoanariah iies praincbR orprddack on t he
web roll 10 (204). Anonalies may be marked diyectly on the surface of the
web roll, _-oLI(ka - BEFORETHER R AI2Y T8 o VR st o Ior B0 b rol |
and that o388 ueTeO0E 8y SCRLYGLANB! & AIThd Bé VR @'sienpﬁl%g &8l baspect or
may be the one to mark t'he 1ocations of anomalies on"the web roll. The
producer agrippthenauttomnsfady rerhevenmvkesheveld2riodt thoowethectomobwele 14{ B6le. The
converter may .anal t he we ol !, t. th b roll .into sheets, and
asenbl o PREUREAEL THRES shGter erspaB)intonfe Senilredihmy “Use any

sel ect i onooeqMaG. B depictsdRbaME:tinfe WRbNnRACHh&BH vafiotd d-hefagsrEbied into
whi ch products. For exanple, the converter may prioritize the products and
assenbl e uwatty Wewtify pasitinpoofanemaligheiswetplalo riheympkp gy be applicsorckdy to

exanpl e, the ny tt 10 I r it f. an anonmal y
causi ng a’ eug%f ¢ ?én(} (gﬂ;‘%rﬁg%rc 00 Jgﬁ&g’nl'c? € \%gé%e%? i%%eﬁgpgedlﬁ%@gcrz%ay rt}elesﬁoéndi ng to
the | owesdxapprbal Inich VidntterassRINbYA ah@WESB atsaciaredalitieprodtdt\vg fendiaeh ment ,

t he producer/inspector may transfer the web roll to a converter, along with
t he anomsligmefax @ircles konoundnigpRiaspoiaied Wik pradyasB omdakoimah Hemcsy RS web.
Then the GARVEHIBUBTRYoHRE! LI pARAEREY MIBLA | AndBICI RSy BORIERRE Of

anonal i es on the web. As yet ahot her al'ter nat’i ve, the Convert er may use the
data to diifferetl golesof irklite fuvtier antio dseinpuicnag wethokhiol pwiducts caclymbid idest i ned
for a different product for conversion. That is, rather than performng the
extra ste?ﬁs%‘?at?\dar_ki ng the locations of anomalies on the web, the converter
may  si mpl jofRtanm 178, Edep N LS in R URNMArChrcR RATlhC R UiPREARIOT t he
web can be converted. If there are products that the section nmay not be
used for indiicites heipesision hben svenade ttat oy cawschalefeseth frodycts AeindéhvMatker can
select t product that the section best be used for and directly
2ssenbl e RGEQRUTTEA V1R BoE ARER el agayr e HOEE e Shr R B e ki ng
the posi tgoRmioffof bh@n@nAEha n cahi@ MeFect [OPr63ictEWGnd B Madk 170w chart
illustrating an exenplary nethod of ma%l ng positions of anomalies of a web
roll. For the purposes of this flowhart, anonalies are identified by an



X-position and a y-position, such that the y-position is a position on an
axis parallel to the direction of the novenent of the web (i.e., the

y- posi t i oModetnmsaes down-web position), and the x-posiPCirars2609/0307p@si ti on
on an axis orthogonal to the y-position (i.e., the x-position determ nes
the cross-web position). [0080] First, a finished web roll 10 and its
corresponding identifying information are obtained (220). The identifying
information is used to |locate anonmaly information about the web roll 10 in
a dat abasgmpeisthg addlodhas@iahtedtirfit.G fodr inkh donetardemd, slhi sixanikediameteducer
may obtain a web roll 10 by first manufacturing the web roll. In another

enbodi nerfircleaingidstsiripesetiongfyansipemiply thatiedy ¢aube a defeghin prastycict-ud-iang t he
web roll at r i ] i f l;ni shed web
ror1 10 15 YAR S colBAUREE Al B RaBle; BRMlsbAERSHOH EP ot * 2% et
conver t erindieytcothit poritian vEin anahatpriaesperaisea ddédcaid produas Belhd gr. oducer after
t he web producer has produced and inspected a finished web roll 10. [0081]
Next, thdOPE8AHGs S RdiF oY ARe B PTG besimertpvheyen fRECISIS P1GIdA of the
first anqngikye @k fdiRioHRIT ab hATMAINGNE L AORSRIMREAAF habiDRlaHAGH cbifail gbsﬁtigr?st a
retrieval may be the cross-web position of the anomaly as well as the

i dent ity within hiesercby odustdstofindicathassociphen witb peddpnctyedy, B and €. alldefseet . |1 n

sonme enbodi nents, such.,as that .partrayed in FIGS. 4A and 4B, a. si.ngle

o Kot COMETOMBmIHhyR HEwPPEyEn B [hegiielis haseia Wit BPA Awhdidbnt s, such
as the exaiml é @F cElté ofdhe citd1ELasiRYatREWRA PrdRCKB andiQRtct AhdlPhads $Pfcat ed

wi th each product, thus the controller may retrieve data regarding the

first andwiibm nghiof Heycickous essacigistieth pradetié . phgrindhesganaks aperde wlaced t he
controllef. That s he ntrol.Ler may ignore malies that will not
cause def({é{:eft:s[ylmrllﬂ{ehsgr%?eo%fﬁtg W\fcmgtlﬁ whi'e C?ﬁeé Sf&%ertltq?%)‘l |l er is associated. In
thi s enmbqdoT|Marke a8HA aadtl BOB lirkficat@the\wokitioASoft dhemat sObhehedcaime Keflectsmay  act
i ndependently of each other controll er/ marker combination. [0082] In any

case, ondBPfdfactOntMasks E§6and &G indicaty therosidastaf gpompliasiatamayifarse t he
troll . g t , - web

sosi 11 on LR indHREL by MBI 1 AIEintiBRTh bfhors Fanb R GTRRIINED

novabl y mause dodeasiingroducoC. ddinkd90 andicattdtbe posiiiorgofebanohtalyothbemay cause

enbodi nent s, the rker y_djrect a |l aser beam usi one Qor nmore mrrors.

Ot her  suit GH5F<S hRARc vy Al B oMk L%?eladlfcaﬁe_s FAAINEI08 OdR RAGALY ARAVRRY or cover
sheet. | naaya §G8& in hidRuERAKETd (BN 1L 1 PP Rt daRASME Wsitldh® 4 RASELARatOf T he

anonmaly such that the marker is ready to mark when the y-position arrives.

The cont rmody eruse andyfecthe pravaicts Avid,iand ttheMprkolPéringicgosiheipositiomof e web i s

reached (226 f . the y-position is, not yet .reached, the controller may
conti nue 31118"@%4 %at(ri‘%ﬁ%s‘g?a?%g 186’5‘?%%%%“4 & associated with nultiple
mar kers, [Hres5]a8RhE emib8dint¥RY, teleprefoiiiRl mifkivg HR&N MR SsOénERGRerMIkak
relative to the other markers in order to properly determ ne when the

y- posi t i dhe pisge Bué mdieatasiecipiesnnce aban sromedy antsubservsnt makersgrorasckl tover t he
anomal y. .| f. t.h i n ong.r er ch r cont r.ol may
ot or i nd iEtP RicRe pRod®08 EMLR okl 887 BT diRlcy Ao SO

mar ker . 1Q08dhhrikan ety tovke)th@oisdlé hark &f welhes b asRkitdidnsibaarkst eactiedthct he
controller may signal the marker to nake a mark at the pgsition of the
anonal y (QIWAIMEnts.one magkqk ghay makedhe pisge apgalhnsh raanks thegding y of di f f er ent

mar ks, t ' r i r.ker
hout d RS e R AGR L Al Bt oot e Bl P AR

t he cont rvadd etl aceyrdmigga die ttdtmiques Kescribed hakem. tHiat, mewdd. rollheichmas keb roll n
response to.this sj |, may.make the mark on the b or an the cover sheet
over the \eb. 0%@%{4@8& _(Plﬁé@*geﬁ @emﬂﬁ@ﬂ%gﬁﬁﬁe@gﬂe}\é@m@%%g &) Bl
222-230 wrlpy ueidadhg BPEdckividdel $e@fddl M6 A6 RBO rﬁéx!t,ecge g)eb Soll Whdgec@l! known

anonmal i es have been marked according to the collecte ata. O herw se, the
web wil | fbeampompicet202y. Aolihspettan systcm, suvd agshdtidrscnsyed vlitheespc@34 FIGThe web
may then be shi d.to e cqnverter for copversion into,sh s for.

e Sentry T B HEBdb e BEara ni Biner o SRR aY Shobd e hant (b 3es P ingoss)

In some epRedbusibsuctd NeintakAich TR WHAIGR-&H BRI the & VRS e nd9 b8 imdonRtate@y al so
be transferred to the converter. The cgﬂverter may use this data to nake
nore detail ed anal ysis regarding the cénversion of the web into individual
sheets for assenbly into products 12. The converter may also attenpt to use
sections of the web that have been marked as anomal ous for each of products
12 for conversion into sheets that may be assenbled into a new or different
product for which the web roll nay not have originally been intended in
order to reduce waste material. In sonme enbodi nents, the web may be
delivered in roll formto the converter. In sone enbodi nents, the web roll

o, -, = . - . b



100861 FIG 8 is a flow chart illustrating an exenplary nethod of using the
uni que mar ki ngs techni ques descri bed herein as an aid to web conversi on.
First, a wonveyrmers2nay receive a finished, marked web r ®CIr/uS2ep0)39720
Additionally, the converter nmay receive data corresponding to the anomalies
in the web roll. The converter may then obtain the first section of the
web roll for assenbly into products (242). The converter nmay use a
conversion systemto automatically performthe task of converting a web
roll or vt isgrtii@nsysichi May Beidvdighedlto pherRlBrll QEartin P k&biddata Nt 0 product s
12, which may include automatically deciding into which of products 12 each
sheet shdagddie knaws epemaliedhat maysiaree daferduionsathsof raductold@ia whichay | oad a

broll . t i t. . si.ze: of ' f
web, erBufiufh Gk Bonf B ARG B iR PARES L (Rp &Ry ReERY O ©
enbodi menteord thvepresenveof @1 anvenaly, @edovaiontd thwednoalatye anky cavhitofitind otemaiay e

sections. In stjl] other enbodinments, the converter y use the presence or
absence d%m%ﬂ#g’éw b GARPTOHY AR aHITRIA e SPEERagPIc: HRSREERR o [0087]

Once the GomiahiPlochdtnRRbAlRGdaARtd aRfied el BegiHigm, the converter may
i nspect the web "or cover sheet for markings that indicate the presence of
an anomal[§0TAAxt, thh bcetonsarfttisr anvmalios mag by noekaloin tho wepsoledd (204). i s abl e
to detect,the presence o he rks, as appl .ed by the oducer to detect
the- pr o eMeBT s e e keddeely anaeSurPRE ob Biivdhrbll s SLEES bs S
digital iJmo&ner sikeARREioYerstRSREDL SRR is AEsi@¥M tot8IveIUhirRRIge Th¥st em f or
detecting the presence of markings to indicate the presence of an anonaly.
100881 | fwehrroliwedicgr/inspqstassean be the ong i mankehe logatzonywi Rhemgal{cs vEthe Welinch of
246), the gonverter ma al yze -t mar.ki.ng.t o, det.erm ne er. there arc
any pr oauelis TFEPhr o BLLER e DS iy B b B e GO b Cect s on
may be di®adgrttethranhlyzé Berwenallyzgthd wesiaileints shectwheidnedentbiere sheys be a

product for which the web section may be used that had not previously been
consi der datoradicts @Phkr Thcsonverts niygisa ¢y selestiopmnechanipe fandsiimjnipgy cause a

defect w lellliclp ?ec'ﬁgﬁp%%qg 15602[%&961&1 ﬂl% %ic‘ﬁ{hr&&é@ 'FoTQQﬁmﬂg}l%; tht @Sn\?(t%} ﬁ‘ﬁ}r may
sel ect a product for the web section from anong only those products for
whi ch t hermnoz@the proddctanoid assunside aachateidn. intb0B88ibhdherioanventwrt. Ay utilize

any product sel ection algorithmto select product f.or ich to convert
the web iFPBCT FHMAlGHIAT CRRBTESREY HHIPq a%ﬁﬁo@}ﬁ%@@ﬁﬁﬁlaﬁmégnﬁ&%lm| i es

("NO" br %ﬁ;ﬂn% dgft;&ét)in ch | %I%Pﬁétraﬁd RRQsc Ae ROAAY ebRedpBhdiMl kS itMGedpeb section

was i nt ended e aval e, otherw se only those products for which the

web sect ipwobability forotssaahlye a def ect may be available. In any case, the
converter sel ect products.for the b according to a sel ecti.on schene
(252 FapTTRldign aficrrRl e baioghn L8 T b SrbIy Posnioer tBo Soplfs i nt o
i ndi vi duadon$&eetorfOwits URSRAHARL d&8 SAMBLY i hBHestishsfuabmalidy atust s A,
B, and C, the converter may prioritize product A as highest priority, B as
medi um prw@r i then thmepneerer maxpssrthoanamaly data fo werk Be ppsisancefrinpmaliesen f or
product A, .t nver si ill c e section |nt roduct A

"t the. wae 88 RSNUCLRHEE <SRBT Mriconfittes S o F e G 0 s B uP S 1
may causeén®@ sded@s] each opvbiiiGhaybe dustinebfor bdifdsed produdt forRomeusidn Brhdthe
conversion systemw || cut the web section as required for subsequent

i ncor por dt-iTakey thap Perferamieg thg exirp sicp of wspking thej lesrtioanplornopwligs e thg wibs n

pr oduct . i t:hi . rsion
Cvat om wi T CuEREhy S oG8 RE (S RHIM il R Y kickr LTRof OTHE S &

O her wi seyclt ¢tva bleaowesredonif thystaeeprodycts djae dte setteonwalby se@diciused foowheliet her

di sposal or recycling, In sonme epbodi ments, the conyersion stem ma
sel ect a PrE? ﬁ}aﬁv ssitioprega be s RehFroR s Spartthe DIOACLBE TGO may
ul ti mat elyaPgest HENRTERIRDirEay 1 KEABRI e s@ ¥R bhts 8tk bRINUBBL0PRW RS ever

optimal ly used if the section 1s converted into a certain nunber of sheets,
sonme of wiehweHy maykibe theuiysdmpne thoanassénin td wabt o products A and ot hers of

whi ch may enbl ed into oducts C. This sel.ecti.on be..bas on
var ous HABRIAIECTR By it RLRGi et by BRUP L BB PSR he s zes
of the pradmatiss oftah@eisiredll iHoy tifp e$ 8€thisMovAdhert! Hdonalial hicli@sntirRaBlaad by
the various products, or other se ectlggicrlterla. 100901 As anot her

[

exanpl e, a converter may desire a spec c nunber or distribution for each
of products A, B, and C. For exanple, the converter may want 1,000 units of
A, 750 units of B, and 300 units of C. O, as another exanple, the
converter may want 50% of all production to be product A 30%to be product
B, and 20%to be product C. In either case, the conversion system nay be
designed to neet these targets. Those skilled in the art will recognize
that other selection schenmes exist and a converter nmay use a systemthat

e . o - . o N - .



herein. Therefore the clains should not be limted to those specific
enbodi nents descri bed herein. For exanple, although nmany enbodi nents arc
descri bedwai200y/nespect to making a mark to indi cate thoseTarseanss26 or

whi ch an anomaly nay cause a defect, in another enbodi ment, the system may
make a mark to indicate which products may safely be manufactured fromthe
anonal ous region of the web. [0093] Various enbodi nents of the invention
have been described. These and ot her enbodi ments are within the scope of
the fol | owpérgicH @idsy-podiied, Msh thdt thévyipkitiod iCO PRIt 6tfan axis paraldéltt@iRi Nng a
web to be converted into individual sheets of a plurality o? di fferent
grade | evbiestionalsthe mavemgntzofihg vel (rearthe wippsitian detegpinghéova b pesitions ade

i 's: . | . fi s e ‘ i
on the. wethdfhs ©Za81i5h A% RARIR,of AR drlRboh R e BB by BRI ' ©°
r epr esentdetampiey shacabsseevh pasition)of the web that is a potential defect for

at | east of. the plurality of different grade, |leyels; .and . mar ki ng
the posi it dirseachiaivgmabyoBr Ond InepratorHias flsfityipnhindrmagen affomal v,
wher ei N eAIn@N@THY. YTHeS dRIANRY il’#bhﬂatﬁﬁ% usdd tb W&af@in?&&a&ﬂ%"f&ﬁﬁ%ﬂ bt 0 each

of the grade levels for whith"the anomaly Is determned to be a defect.
the web roll 10 in a database, ¢.g. database 32 of FIG. 2. In one embodiment, a web

producer may obtain a web roll 10 by first manufacturing the web roll. In another
embodiment, a web producer may obtain a web roll 10 by manufacturing the web roll at
another manufacturing plant and transferring the finished web roll 10 to an
inspection/marking line. In yet another embodiment, a web converter may obtain a web
and corresponding data from a web producer after the web producer has produced and
inspected a finished web roll 10.

[0081] Next, the identifying information is used to retrieve the position of the first
anomaly on the web from the database (222). Included in this data retrieval may be the
cross-web position of the anomaly as well as the identity of those products for which the
anomaly may cause a defect. In some embodiments, such as that portrayed in FIGS. 4A
and 4B, a single marker controller may retrieve all of this data. In other embodiments,
such as the example of FIG. 4C, there may be one marker controller associated with each
product, thus the controller may retrieve data regarding the first anomaly that may cause a
defect in the product associated with the controller. That is, the controller may ignore
anomalies that will not cause defects in the product with which the controller is associated.
In this embodiment, each controller, as well as the associated marker, may act
independently of each other controller/marker combination.

[0082] In any case, once the controller has retrieved the position of the anomaly, the
controller may direct the marker to the x-position, i.e. the cross-web position, of the
anomaly (224). In some embodiments, the marker may be movably mounted on bars or
cables over the moving web. In other embodiments, the marker may direct a laser beam
using one or more mirrors. Other suitable means may also be used for making a mark on
the web or cover sheet. In any case, the marker may be positioned at the x-position of the

anomaly such that the marker is ready to mark when the y-position arrives. The controller
23



2. The nethod of claim1l1l, wherein marking the position of each anomaly
conpri ses: applying at least two different application-specific

def ect dewvectiwnmkgorithns to determ ne that the first PomaSedoonbes20
anonalies is a defect for at least two of the different plurality of grade
| evel s; and marking at |east two different unique marks on the web at
the position for the first one of the anonalies.. 3. The nethod of claim
2, wherein the two different application-specific defect detection

al gori t hipayd@be waitnatit hatprépRe yigossion @RehoOweb Recashededicssifithe p-pdsitieets f or
the two different pluralit o? grade | evel s based on a severity of the
physi cal Wéyetaeachad.ghe @%r%ébmla@ spiywsttealy23he 1§ the senterller graspeseated
anomal i es, : : od. 0 ' : C i S| ing athird
applicatﬁgﬁzé%gggfwb 8@?g%?%82%@%?$%39%ﬁ%ﬁﬁﬁﬁ?ﬁﬁﬁggﬁﬁé%Q?ﬁ?ﬁg%% %éed on the
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plurality of anomaly objects, each of the anomaly objects representing a
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make a plurality of different marks, the controller may signal the marker as to which '
marks the marker should make. Ifthe marker is dedicated to making a single type of
mark, the controller may signal the marker to make the mark. The marker, in response to
this signal, may make the mark on the web or on the cover sheet over the web.
[0084] If there are more anomalies (232), the steps of 222-230 will repeat until there are
no more anomalies, i.e. until all known anomalies have been marked according to the
collected data. Otherwise, the web will be completely collected onto the gathering roller
(234). The web may then be shipped to the converter for conversion into sheets for
assembly into products according to the markings on the web (236).
[0085] In some embodiments, the data from which anomalies were determined may also
be transferred to the converter. The converter may use this data to make more detailed
analysis regarding the conversion of the web into individual sheets for assembly into
products 12. The converter may also attempt to use sections of the web that have been
marked as anomalous for each of products 12 for conversion into sheets that may be
assembled into a new or different product for which the web roll may not have originally
been intended in order to reduce waste material. In some embodiments, the web may be
delivered in roll form to the converter. In some embodiments, the web roll may be cut into
distinct sections and the sections may be delivered to the converter.
[0086] FIG. 8 is a flow chart illustrating an exemplary method of using the unique
markings techniques described herein as an aid to web conversion. First, a converter may

receive a finished, marked web roll (240). Additionally, the converter may receive data

corresponding to the anomalies in the web roll. The converter may then obtain the first
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6. The nethod of claim5, wherein the characteristics defined by the
anomaly objects include a length and a wdth of the area of the web for the
physi cal wewvo@izers2 7. The nethod of claim 1, wherein marRiSagbE2positi on
of each anomaly conpri ses: applying at least different two different
application-specific defect detection algorithnms to determ ne that the
first one of the anomalies is a defect for less than all of the different
plurality of products; and marking |l ess than all of the different

uni que naEkSondT thoi@chedll il atRbPORLE produdto(240NeThd édivefRtem®f udche anonal i es.
8. The nethod of claim 11, wherein obtalnlnq%a web conprises receiving the
web f r om@NVRIBIOP SBHEE &9 automatiqaily NRBIORB dheoips @%H%V@’t%éﬂ’%qbrfoﬂ@f #ichi ng a web
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dat a fr omusomweiealy detudiag into Whi @OSFPrdARGBZREATH KISR0 UDBBY @0orporated. In
some embodiments, the converter may load a web roll onto a roller and determine the
necessary size of a section of web, then cut the web into the determined-sized sections. In
some embodiments, the converter may receive the web already cut into large sections. In
still other embodiments, the converter may use the presence or absence of markings on a
web to determine the size of a web section.
[0087] Once the converter has obtained and loaded a web section, the converter may
inspect the web or cover sheet for markings that indicate the presence of an anomaly
(244). The converter may use any detection system that is able to detect the presence of
the marks as applied by the producer to detect the presence of markings. For example, the
converter may use cameras, digital imagers, scanners, laser scanners, or any other suitable
system for detecting the presence of markings to indicate the presence of an anomaly.
[0088] If an anomaly is present, as indicated by a marking (“’YES” branch of 246), the
converter may analyze the marking to determine whether there are any products for which
the section may be used (248). If not, the section may be discarded or further analyzed to
determine whether there may be a product for which the web section may be used that had
not previously been considered (248). Otherwise, the products for which the anomaly may
cause a defect will be removed from consideration (250). That is, the system may select a
product for the web section from among only those products for which the anomaly will
not cause a defect.
[0089] The converter may utilize any product selection algorithm to select a product for
which to convert the web into individual web sections. If a web section has no anomalies
(“NO” branch of 246), the entire pool of products for which the web section was intended
may be available, otherwise only those products for which the web section will not cause a
defect may be available. In any case, the converter may select products for the web
according to any selection scheme (252). For example, if the converter may possibly
convert web sections into individual sheets for subsequent assembly into three products:

products A, B, and C, the converter may prioritize product A as highest priority, B as
25



11. The method of claim 1, wherein obtaining anomaly data conprises: an
optical inspection systeminspecting the web as the web is produced by a
manuf act IWOrgoyi2oms? an anal ysi s computer |ocating aPpO4iSte003wRo at

| east one anomaly that is a potential defect for at |east one of the
different products into which the web may be converted; and recording the
position of the anomaly. 12. The nethod of claim 11, further conprising
recordi ng each of the products for which the |ocated anomaly is a potenti al

def ect almeumipridrity)and €cRnew Gripes). tif @ webfsedthd @an Oaakad fot rodlibeA @t hod of
claim1l1, wherein marking the position conprises: manufacturing the web to
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associ at i HESHUEHiRPEPUBIYY nif RTRIAE 15fherwieb f5-derieanaot bayged THEHBIOABY of
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nunber of hash marks wth each of the products.
section based on the requirements of product C. Otherwise, the conversion system may
reject the web section for either disposal or recycling. In some embodiments, the
conversion system may select a plurality of products into which to a particular web section
may ultimately be incorporated. For example, a web section may be most optimally used
if the section is converted into a certain number of sheets, some of which may be
subsequently assembled into products A and others of which may be assembled into
products C. This selection may be based on various factors such as, for example, the size
of the section and the sizes of the products, the quality of the section and the qualities
required by the various products, or other selection criteria.
[0090] As another example, a converter may desire a specific number or distribution for
cach of products A, B, and C. For example, the converter may want 1,000 units of A, 750
units of B, and 300 units of C. Or, as another example, the converter may want 50% of all
production to be product A, 30% to be product B, and 20% to be product C. In either case,
the conversion system may be designed to meet these targets. Those skilled in the art will
recognize that other selection schemes exist and a converter may use a system that meets
other selection schemes without departing from the techniques described herein.
[0091] Once a product has been selected, the web section may be converted into
individual sheets for assembly into the selected product. Conversion may occur at a
separate conversion line, so the web sections may be transferred to the conversion lines
associated with the selected product (254). In another embodiment, the conversion lines
and a selection line may be part of one large system, so the selection line may perform
these steps and direct the web sections to the conversion lines for conversion into
individual sheets that may then be assembled into products.
[0092] Although discussed with respect to specific embodiments, those having skill in the

art will recognize other embodiments that do not depart from the techniques described
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17. The method of claim11, further conprising transferring the web and the
cover sheet to a converter. 518.The nmethod of claim 17, further

conpri si MyO 2009/1296821 ecti ng products into which to convePCTIiUS20000B9720
accordance with the marked anomalies; and converting the web into the

sel ected products. 10 19. A net hod conpri sing: receiving a web to be
converted into individual sheets of a plurality of different grade |evels,
wherein the web has marks to indicate positions of anomalies on the web,
wher ei n theesinBTKSeforethddtaims Widudd BotBRY lknite toelassl spécifibembbdiimengnt grade

| evel s; separating the web into the individual sheets; 15selecting, for
each i ndidepeiihgd heresiet Forgprample, plgioaghmanyembodianatsare dessrikpd withirespect to

making a mark to indicate those products for which an anomaly may cause a defect, in
another embodiment, the system may make a mark to indicate which products may safely
be manufactured from the anomalous region of the web.

[0093] Various embodiments of the invention have been described. These and other

embodiments are within the scope of the following claims.
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I ncorporate the sheet in accordance with the marks; and incorporating each
sheet into the sel ected product or products. 20. The nethod of claim 19,
wher ei n rwoebwwngsa web conprises receiving a web 20 coveras2000t0B97a0 cover
sheet, wherein the cover sheet bears the marks to indicate positions of the
anonmal i es on the web. 21. The nmethod of claim19, wherein selecting
conpri ses: I nspecting at |l east one nmark to determ ne in which of
the products the anomaly 25 nay cause a defect; and sel ecting at |east
one of the praduatsistor the sheet bearing the inspected mark for which the
anomaly will not cause a defect. 22. A system conprising: 30a web of
material to be converted into individual sheets of a plurality of different

grade levels; A nethod comprising:

obtaining a web to be converted into individual sheets of a plurality of different
grade levels;

associating a unique mark with each of the different grade levels;

obtaining anomaly data that identifies positions of anomalies on the web for each
of the grade levels, wherein each of the anomalies represents a physical deviation of the
web that is a potential defect for at least one of the plurality of different grade levels; and

marking the position of each anomaly on the web at the position of the anomaly,
wherein each anomaly is marked with each of the marks corresponding to each of the

grade levels for which the anomaly is determined to be a defect.

2. The method of claim 1, wherein marking the position of each anomaly comprises:
applying at least two different application-specific defect detection algorithms to
determine that the first one of the anomalies is a defect for at least two of the different
plurality of grade levels; and
marking at least two different unique marks on the web at the position for the first

one of the anomalies..

3. The method of claim 2, wherein the two different application-specific defect
detection algorithms determine that the first one of the anomalies is a defect for the two
different plurality of grade levels based on a severity of the physical deviation of the web

represented by the first one of the anomalies.

4. The method of claim 3, further comprising applying a third application-specific
defect detection algorithm to determine, based on the severity, that the physical deviation
of the first one of the anomalies is not a defect for at least one of the plurality of grade

levels.
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a database storing anonmaly data of anonmalies on the web, wherein an anonaly
Is a potential defect in at |least one of the plurality of different grade

| evel s; . woOmaeKkesosthat associ ates a uni que mark w th at pCeamstooons97ed t he
grade | evels; and 35a controller to retrieve the anonmaly data fromthe

dat abase and to signal the marker as to where to nake a mark, 5wherein the
mar ker applies the mark associated with at |east one of the grade |evels
for which the anonmaly may cause a defect. 23. The system of claim 22,
wherein the web conprises a cover sheet to cover the web, and

5. The method of claim 1, further comprising:

processing image data of the web to produce the anomaly data to include a
plurality of anomaly objects, cach of the anomaly objects representing a distinct area of
the web and defining a plurality of characteristics for the physical deviation of the web at
that distinct area, and

applying a plurality of different application-specific defect detection algorithms to
cach of the anomaly objects to determine whether each of the anomaly objects represents a

defect for each of the different grade levels.

6. The method of claim 5, wherein the characteristics defined by the anomaly objects

include a length and a width of the area of the web for the physical deviation.

7. The method of claim 1, wherein marking the position of each anomaly comprises:
applying at least different two different application-specific defect detection
algorithms to determine that the first one of the anomalies is a defect for less than all of
the different plurality of products; and
marking less than all of the different unique marks on the web at the position for

the first one of the anomalies.

8. The method of claim 1, wherein obtaining a web comprises receiving the web from

a web producer.

9. The method of claim 1, wherein obtaining a web comprises manufacturing the web

as a continuous web.

10.  The method of claim 1, wherein obtaining anomaly data comprises receiving the

anomaly data from a web producer.
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10wherein the marker applies the mark to the cover sheet. 24. The system
of claim?22, further conprising a plurality of controllers and a plurality
of mar kerw0 2o#9¢eisn there is one controller for each napPkemS2@mod3vwber ei n
there is one marker for each of the grade levels into which the web may be
converted. 15 25. The systemof claim 22, further conprising an inspection
systemto inspect the web, to store the anomaly data in the database, and
to determine in which of the products each anomaly may cause a defect. 20
26. A conput er-readabl e nmedi um conprising instructions for causing a
programmabl e processor to:. retrieve web identifying information,

wher ei n tHe webheimethed plclaighlerhcseiniohtagning anamaly dptaghedfisesof a plurality of

different gra .S oGl.Aat e i DRy i gr ade
| evel s; 250bt gdﬁlndpg%%rgﬁpﬁ cfg} é}sﬁh]a]tl@?eg{eﬂﬁg |eri es Ei|ogot}é\% %%ﬁ%ﬁg?ﬁ)‘%gtggél ies on the
web for easatufafuring line;

an analysis computer locating a position of at least one anomaly that is a potential

defect for at least one of the different products into which the web may be converted; and

recording the position of the anomaly.

12.  The method of claim 11, further comprising recording each of the products for
which the located anomaly is a potential defect along with the recorded position of the

anomaly.

13. The method of claim 1, wherein marking the position comprises:
manufacturing the web to include a cover sheet over the web; and
marking each anomaly on the cover sheet at a position that corresponds to the

position of the anomaly on the web.

14.  The method of claim 1, wherein associating a unique mark comprises associating a

unique geometric shape with each of the products.

15.  The method of claim 1, wherein associating a unique mark comprises associating a

unique color with each of the products.

16.  The method of claim 1, wherein associating a unique mark comprises associating a

unique number of hash marks with each of the products.

17.  The method of claim 1, further comprising transferring the web and the cover sheet

to a converter.
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the grade | evels, wherein each of the anomalies represents a physi cal
deviation of the web that is a potential defect for at |east one of
the plurality of different grade |levels; and signal a marker to
mark the position of each anomaly on the web at the position of the
anomal y, wherei'n each anomaly is marked with each of the marks

cor r espondi. ng The d&hedehclaim t Neughadempeiviags for which the anonmaly is
determ ned to be a defect. ]
selecting products into which to convert the web in accordance with the marked
anomalies; and

converting the web into the selected products.

10 19. A method comprising:
receiving a web to be converted into individual sheets of a plurality of different
grade levels, wherein the web has marks to indicate positions of anomalies on the web,
wherein the marks include a unique mark for each of the different grade levels;
separating the web into the individual sheets;
15 selecting, for each individual sheet, one or more of the products into which to
incorporate the sheet in accordance with the marks; and

incorporating each sheet into the selected product or products.

20.  The method of claim 19, wherein receiving a web comprises receiving a web
20 covered with a cover sheet, wherein the cover sheet bears the marks to indicate positions

of the anomalies on the web.

21.  The method of claim 19, wherein selecting comprises:
inspecting at least one mark to determine in which of the products the anomaly
25  may cause a defect; and |
selecting at least one of the products for the sheet bearing the inspected mark for

which the anomaly will not cause a defect.

22. A system comprising:
30 ~ aweb of material to be converted into individual sheets of a plurality of different
grade levels;
a database storing anomaly data of anomalies on the web, wherein an anomaly is a
potential defect in at least one of the plurality of different grade levels;,
a marker that associates a unique mark with at least one of the grade levels; and
35 a controller to retrieve the anomaly data from the database and to signal the marker

as to where to make a mark,
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wherein the marker applies the mark associated with at least one of the grade levels

for which the anomaly may cause a defect.

23.  The system of claim 22,
wherein the web comprises a cover sheet to cover the web, and

wherein the marker applies the mark to the cover sheet.

24.  The system of claim 22, further comprising a plurality of controllers and a plurality
of markers, wherein there is one controller for each marker, and wherein there is one

marker for each of the grade levels into which the web may be converted.

25.  The system of claim 22, further comprising an inspection system to inspect the
web, to store the anomaly data in the database, and to determine in which of the products

each anomaly may cause a defect.

26. A computer-readable medium comprising instructions for causing a programmable
processor to:

retrieve web identifying information, wherein the web is to be converted into
individual sheets of a plurality of different grade levels;

associate a unique mark with each of the grade levels;

obtain anomaly data that identifies positions of anomalies on the web for each of
the grade levels, wherein each of the anomalies represents a physical deviation of the web
that is a potential defect for at least one of the plurality of different grade levels; and

-signal a marker to mark the position of each anomaly on the web at the position of

the anomaly, wherein each anomaly is marked with each of the marks corresponding to

each of the grade levels for which the anomaly is determined to be a defect.

32





