1 28 April 2005 PRI NTING DEVI CE MEDI A | DENTI FI CATI ON AND TRACKI NG

TECHNI CAL FI ELD This invention relates to determ ning marketing i nformation

from printing devices and, in particular, to retrieving data pertaining to

print media 5 froma printing device that recognizes different print nedia

brands and brand types, and stores correspondi ng i nf gg ﬁi@@ for market and
ﬁq%? at gi stribute

product anal ysi s. BACKGRﬁlJ r i
vari ous brand nangwcb %Eﬁ%&%&ﬁéﬁ%ﬁégéﬁﬂwt@ﬁe various brand nane

suppliers have different types of print nedia such as pre-printed forns,
nedi a of varying colors, and QECHNIEAL FIELDes of print media. Typically, a
user of a printing device uses various brands of print nedia. Oten, a
brand and type ofhiprihventiore délates sto sédtarmining measketing rinfonationj omeadi |y

avai l able to the user when acquiring the print nmedia, 15 A nuf act urer of
printing depriotme deyjres aid, jn pastiewaretodetriavips datp peraing Iy RIMY M58y i nt nedi a

for use with the printing devices.to ohtain_.a high qualj rint output.

I n addi t i%on from # pERtEg deyipp dhat Freognizes Gh’fef‘?"éa{@‘rm ‘E%Rrgn%fintﬁ%r% nedia can be
recomrended .t 0 ensure that o 'l&gal%{.'b&@tma[ sisf ecei ve an

opti mum pri (PP tthtorefSF%ﬁsPﬁngﬁﬁﬁ?tﬁh%SHddé\%ajée. Accor di ngI}Jy, a manuf act urer
of 20 printing devices may also distribute its own brand of print nedia

with various brand types that are designed to provide a high quality print
output on all of the various b%ﬁm&&gof print media that the

BTt ng. devi cesThe VAP FRoE (EDYS PO P IR ERPAM nai vi dual | .
e RSB Gl ] D P SOl ekl spesyecnc s ore
printing devjmesmediaBudlPds FHebAAeE fEmihaédia o2 arfing cbloRDA different

sizes of print media. Typically, a user of a printing device uses various brands

of print media. Often, a brand and type of print media is selected based on

what is readily available to the user when acquiring the print media.

15 A manufacturer of printing devices typically recommends a particular

brand of print media for use with the printing devices to obtain a high quality

print output. In addition, different types of the particular brand of print media

can be recommended to ensure that users of a printing device will receive an

optimum print output from the printing device. Accordingly, a manufacturer of

20 printing devices may also distribute its own brand of print media with various
brand types that are designed to provide a high quality print output on all of the
various brand types of print media that the manufacturer distributes.

Although a manufacturer can track its sales of printing devices
individually, and its sales of print media individual}y, the manufacturer can not

25  determine whether the related products are used in conjunction with each other.

Specifically, a manufacturer of printing devices can not determine what



percentage of the print media used in the printing devices was al so
distributed by the manufacturer. Being able to determne this information
about a product market share in conjunction with a rel ated product can
hel p a manufacturer develop marketing strategi es and product distribution
schenes. 5 SUWARY A printing de\Q' ce routes print nggi\a.fsagosPrinting
within the printing device. Hhe g@\)@gh mec%i adhas a fera il&%ége medi a
i denti fier, PSTfERRgECldhe PrRjgRedia u § RRATHEE 9BYCY YR Cal" subst ance t hat
identifies th rint. ned T1gul. / and type. An
opti cal scah’?‘gl[’éorlngnuttg%cg‘ggrt ?eg%aaﬁlettégetgﬁlﬁé HlF&E\l |°g9 {;ﬁ’ﬁq}’ gg%grﬁ(fdg gtr a nedi a
| dentifier %&St'sﬁar@!}n cHRaReH withS Ridddt proBdt @an Relp @ M@lubicilérk Wi thin the
print nedia. chem cal "detection device is used ?o scan the print nedia
and recognideeclép mmeting sthetagied indiprdduettdistsbution kebinesal subst ance on the print
media. 15 Information corresponding to the total nunber of print nedia
routed through a printing device, and the total nunber of a particular
brand and/or type of print medi mai ntai ned in a nenory conponent.
The menory conponent can be a c of the printing device, or the
menory —conponent, Sﬁxﬂmgﬁdewe&%aﬁ&.tﬁﬁn%édn for bﬁ%%@ﬁﬂh&h&?ﬂﬂ&@ent of the

su

printing 20 devi ce, as a toner cartridge. ditionally, the nmenory

conponent CaRvibe TiR FRIRCNERAs DfecFynizablp wiediagddefier uch apagitiad, to t he
printing device. The information can be routed to an informati on database

via a net worakwatsysdrignoer @rchermiaalasubgipica ababidentifiesplenprint mediy@s & pr ogr am
Information stored in a mem)r%/ conponent that is a conponent of the
pri nti ng'Mewrgisulapbrand and/oz 5iepditiPhg device, is routed to the information

Gatabae i R} MR SR A4St Al LA AL Wi 0 11

identifier that is an image on the print media, or a watermark within the print
media. A chemical detection device is used to scan the print media and
recognize a media identifier that is a chemical substance on the print media.

15 Information corresponding to the total number of print media routed
through a printing device, and the total number of a particular brand and/or
type of print media, can be maintained in a memory component. The memory
component can be a component of the printing device, or the memory
component can be integrated with a replaceable component of the printing

20 device, such as a toner cartridge. Additionally, the memory component can be
a component of a computing device connected to the printing device.

The information can be routed to an information database via a network

system, or via a replaceable component recycle program. Information stored in

a memory component that is a component of the printing device, or a

25 computing device, is routed to the information database via a network

communications system. Information stored in a memory component that is



integrated with a repl aceabl e conponent of the printing device is routed to
the information database by way of recycling the repl aceabl e conponent.
For a manufacturer of printing devices that also distributes its own brand
of print media with various brand types, the information can be used to 5
determ ne what percentage of the pyint nedia used inj§he npﬁ(i)dgti ng devices
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DRAW NGS The ™ roug raw ngs to reference

i ke 10 T CabitfinidiifubRaB AN bBrecydide tht rdpfachitRedontlongitam that 11 Tustrates
vari ous conmponents o exempl ary printing device. Fig. 2 is an
illustration of gofOMgdufftirérof gaingaeviog tha alsotizgibateeils owmbrayd conponent .
15 Fig. 3 is block diagramthat illustrates various conponents of an
exenpl ary cocrfppmntnge(ﬂaa\mmevar}aug brahdi typean thel inflymatien en b€ usedite nt nedi a
having a nedia identifier. Fig. 5is an illuystration of vari ous conponents

of an exehpl desymiie; yhat H"g’ce%GPE@e poifyt ppdja vesdiny the SRR dYISEY MAt ¢ hat
illustrates ﬁ&@&gﬁ&&ﬁtﬂne%ﬁmﬁﬂmmdl a identification and tracking system
in an exenpl ar environment. Fig. 7 is an illustration of a data
structure that stores data retrieved from a nenory conponent of a printing
device. Fig. 8 is a flow di agramthat descrl bes a nethod for identifying
and 25 tracking pri ntBREEF| D] P 1(/ , WEYGD| ED DESCRI PTI ON

I nt roducti on

The same numbers are used throughout the drawings to reference like
10  features and components.
Fig. 1 is block diagram that illustrates various components of an
exemplary printing device.
Fig. 2 is an illustration of a toner cartridge having an integrated memory
component.
15 Fig. 3 is block diagram that illustrates various components of an
exemplary computing device.
Fig. 4 is an illustration of a print media having a media identifier.
Fig. 5 is an illustration of various components of an exemplary printing
device.
20 Fig. 6 is a block diagram that illustrates components of a print media

identification and tracking system in an exemplary network environment.

Fig. 7 is an illustration of a data structure that stores data retrieved from
a memory component of a printing device.
Fig. 8 is a flow diagram that describes a method for identifying and

25  tracking print media.



The foll ow ng describes systens and nethods for determning different print
nmedi a brands and/or brand types used within printing devices. A user of a
5 printing device has many options of print media, fromnmany different
suppliers, to use in the printing device. By being able to distinguish
between different print nedia, a jranufacturer of prhRatl vi ces t hat

al so distributes its own b%ﬁw wth \?gﬁpg]ig%&%rand types can
determ ne what percentage te—used in the printing devices
was al so distriby}edal¥iohhe 10 manufacturer. This information about a
product market share Tn conjunction wth a related product can help the
manuf act ur er devahe follvaingedesdibes §ysRing @hd methadsdfop daetutingl idifferdnbut i on

schenmes. Exenplary Printer Architecture Fig. 1 illustrates various
conmponent s oprirdmediadmids ayd/qrrbrand itypgs dsed iwdthin pristingddevichnitA gsenobe utilized to
i mpl ement _the inventive techniques described herein. Printer 100 includes
one or nofe pinsiegdeeeshas grny apfiogs efnring madip,from manypdiderelsypplishmabl e
read-only mam)ré.]g EP %04 106 [{ln ns.er asaglbe%y gqgre%t random access
merory ( RAM 188 it REBHAR PPt Bt Ppatle 19 ipipep e PEYeeh S an EEPROV 104
and ROM 106, péht Paédid, CdthAfufdRiurdt FTpritByg adVides it land &isinA&eitOédwd he menory
conponents. Additionally, although not shown, a system bus typically
connect s t hebramt ofoprint aedjaomiéntaiows blandtypesecaprdetetming wiiatvpece@ntigd. The

printer 100 al so has a firmware conponent 110 that is inplenented as a

per manent nefothy AEBHMediagtset dythsrpr fleyices g aﬁﬁor%l?‘ég‘}l)%ﬂi‘es pr ogr anmed
and test | i ke .sof t e .and I.s distributed wth the printer 100. 25 The
firmvar e?qwm?:lglrt;a eer}l\ﬁfp}flseﬁlgon 8t %Logto%mﬁﬁﬁcgtr%a\é%etﬁg}rmé fnog%nj‘?)’fgg{nhe har dwar e

wi thin print gl Qe rogdedh A eORIAMERAG SERI hklimgWhtlgibo perform such
operations. 5 28 April 2005 Processor(s) 102 process various instructions
to control t&m pe@reedistibutioh schemes.

Exemplary Printer Architecture

Fig. 1 illustrates various components of an exemplary printing device

15 100 that can be utilized to implement the inventive techniques described herein.

Printer 100 includes one or more processors 102, an electrically erasable

programmable read-only memory (EEPROM) 104, ROM 106 (non-erasable),

and a random access memory (RAM) 108. Although printer 100 is illustrated

having an EEPROM 104 and ROM 106, a particular printer may only include

20  one of the memory components. Additionally, although not shown, a system
bus typically connects the various components within the printing device 100.

The printer 100 also has a firmware component 110 that is implemented

as a permanent memory module stored on ROM 106. The firmware 110 is

programmed and tested like software, and is distributed with the printer 100.

25  The firmware 110 can be implemented to coordinate operations of the hardware

within printer 100 and contains programming constructs used to perform such

operations.



the printer 100 and to communicate wth other electronic and conputing

devi ces. The nenory conponents, EEPROM 104, ROM 106, and RAM 108, store
various information and/or data such as configuration information, fonts, 5
tenpl ates, data being printed, and menu structure information. A though not
shown, a particular printer can alsso [ ncI ude a flash i Yogkevi ce in place
of or in additiqn toagl§ R?\/I 104 and ) %t Qlﬂ eratlo? 3P i ncludes a
disk drive 112, XTEPHEVIOF RIOSFS Yo {opiru H’Bsg’cog Pitaf AT ar el interface
116. Di sk dr OYiq98S ¢ S O&l@r;" eing printed
or other i nf%lgﬁhrh%%nwr?aia/dr?t g)l ne Ihéa?ﬂgjltgrétg{rgg&i{gglc %I% %ougﬁn%rl nter 100 is

illustrated B8WedITROhEmEHVokhPSneaRIEBPRIDIKI 0d) RUB [052and RAMANGS| cul ar pri nter
may include either RAM 108 or disk drive 112, depending on the storage

needs of t hestpeivatiers.infoonationang/bredataguch naemﬁgmam;l ipfarmatéan, fems, i ncl ude a

smal | amount of RAM 108 and no disk drive 112, thereby redﬁm ng 15 the
manuf act uf i nigmelaiss. @t beiag printert epd megy WEHcRurs iferprtens Akhough 39t des a

connecti on bet ween ter. 00 a onmuni atlon rk. The
net wor k i nt ef"P4Be? R%l “Erlp %oelgcm(go%g?séd"et’%o% e)titis lnr??ﬁamg

communi cat i 05}lﬂggmgdqot@ﬁ@ml@{dngtl{dmbgé menu data, and other information
to printer 100 via the network. Simlarly, 20 serial/parallel interface 116

provides a data @ﬂﬁﬁumot‘aadoh@d]udaah diskl dfiectiRya ndoesriveaerfiee il id,@and 400 and
anot her el ectronic or conputing device. Although printer 100 is
iIlustrated MVVmgallal mesrface k16. nDaskf daye 1124)r<am!=59édltlmaﬂ swrageifel  interface

116, a p rinte on] y include, one | face. co onent Printer
100 al so é ‘? 3’§‘ W?tﬁ[ of 7 ther 1 fEPrmAtign m&%‘&"éls @ﬁaﬁﬂné% 25 arranged to

sel ectively gﬂlpclu h {Hﬁer( ﬂlfOQ%llluLd'a% I%anﬁlﬁotlht}%n\ﬁrlm Eﬁ&ah ftﬁn@e pL2I nt nedia

such as paper, ric in accordance with print data
corr espondi nzgpiraclﬁarqfrinf& nda® Bnclfde feithos RAN1Q 08 Bf HiSk dtvY 1121 dépehdifg | NCl ude a 6

28 April 2005
on the storage needs of the printer. For example, an inexpensive printer may
include a small amount of RAM 108 and no disk drive 112, thereby reducing
15 the manufacturing cost of the printer.

Network interface 114 provides a connection between printer 100 and a
data communication network. The network interface 114 allows devices
coupled to a common data communication network to send print jobs, menu
data, and other information to printer 100 via the network. Similarly,

20  serial/parallel interface 116 provides a data communication path directly
between printer 100 and another electronic or computing device. Although
printer 100 is illustrated having a network interface 114 and serial/parallel
interface 116, a particular printer may only include one interface component.

Printer 100 also includes a print unit 118 that includes mechanisms

25 arranged to selectively apply ink (e.g., liquid ink, toner, etc.) to a print media
such as paper, plastic, fabric, and the like in accordance with print data

corresponding to a print job. For example, print unit 118 can include a



conventional |aser printing nmechanismthat selectively causes toner to be
applied to an internedi ate surface of a drumor belt. The internedi ate
surface can then be brought within close proximty of a print nedia in a
manner that causes the toner to be transferred to the print nedia in a
controlled fashion. 5 The toner on.the print nedia c g ? Fﬂ) gae nore

permanently fixed to the print for |ver appl yi ng
thermal energyvendonahdash r?é‘Ptmngeﬁf;mﬁWl fhay iﬂe%‘é{waﬁag%s tgneé 0 m(‘:l‘i) gured to

support dupl exlégr { %Ilﬂgrmedlg{e su?fza((i_%rgglta%rurpx Jheﬁ{edﬂt%lni/edfalté RPBHg or turning

the print nedr require Those skilled in the

art wll fecéag Qﬁeﬁeoetﬁ}éti ght Gﬁﬁﬁ s pf&ﬁmtyl& éjbrﬁrft%e@ﬁtmtawﬂﬁﬁleﬂﬁxap“ nt units
avai l abl e at for the purposes of the present invention, print unit

118 can i ncldades alieytodér toltesteanslefréd toethe pnyqaesixa Pra pengrollddfaskidso i ncl udes a

user interface and nenu browser 120, and a display panel 122. The user
i nterfaces ankhertersy opihgrréy medy ap Iﬂ%f\ﬂ/é’eanﬁgé?mﬁf‘eml{?’ H'E‘ef)rtq &t 00 to

navi gate the i nter nu str uc ture. i_nter 0 can 15 be
i ndi cators O’PQ‘{} E‘érref‘%"é‘plg’f%yﬁﬁlﬁtﬁ'ﬁ 2pRlyjng rmal oF %{Oﬁgermé%l ectabl e controls

that —are mani pubal:aehidy sacadSfifo B cdnfigurdd &@fs@fpm [Quplek Byinpa)@br 122 is a
graphical display that provides information regarding the status of the

printer 100 easlplehiy sedlddfﬁéiflﬂlp@mglo@lﬂﬁ’magdlelmht medio anregeieed tbipriough t he nenu
structure. Printer 100 can, and t yﬁl cal does include application
conponent s 1c214botmeidphatThp?eoskillt¢é it reqegRied thak therq Ae\VIRIYh sof t war e

i cat t te. On |
s ot e S5 Wl oy e e e vt wit)
r ecognl ze t h%;[/enh £ lna{n?t lrfggyn m@lx&%a%&%?%hte a’ Iﬁfé}’ yntl me environnents
l?E ates %

available. A'TU envi ronnen extensibility of printer
100 by al | owi ng WagkOoHR dIdtiREHRS 8 isdrnte@acé andl flchi BRWsEa20, nd & Urn, al | ow

the application conponents 124 to interact with the pri nter. 7 28 Apri |
2005 display panel 122. The user interface and menu browser 120 allows a user of
the printer 100 to navigate the printer’s menu structure. User interface 120 can
15 be indicators or a series of buttons, switches, or other selectable controls that
are manipulated by a user of the printer. Display panel 122 is a graphical
display that provides information regarding the status of the printer 100 and the
current options available to a user through the menu structure.
Printer 100 can, and typically does include application components 124
20 that provide a runtime environment in which software applications or applets
can run or execute. One exemplary runtime environment is a Java Virtual
Machine (JVM). Those skilled in the art will recognize that there are many
different types of runtime environments available. A runtime environment
facilitates the extensibility of printer 100 by allowing various interfaces to be

25  defined that, in turn, allow the application components 124 to interact with the

printer.



General reference is made herein to one or nore printing devices, such as
printing device 100. As used herein, "printing device" neans any electronic
devi ce havi ng data conmuni cati ons, data storage capabilities, and/or
functions to render printed characters and inmages on a print nmedium A
printing device 5 may be a printer,7 fax machine, cophen.iPh@Riter, and the
P ser printers,

li ke. The term"gri nter” incl uﬁe , but is not Ii. '.teﬁ 0
inkjet printers, al Teferepce 15,ma ?B?rgl,n to 8?"y°frf8?ﬁ°€m‘nﬁb’ﬁ RVEFY sihpier s,
facsimle rraa%?ﬁi?ﬁrfgscg@%gilﬁ(%.okg §ded herfn! j@gmg{g dVRECHELS Jfy Bk My refer to

one or nore O ers, such e es are not meant to limt the

scope of thejeglcahiin®latd BEnH@SEHibR, UAR stoRgé cpRBIliT®AM/drduncliongr ovi de a
speci fic understanding of the described inplenentations. Fig. 2 illustrates

a toner car ttirelger gifed dhatactemrand énagepbe aprintodedign.a A printipgdeviee of printing
device 100 (Fig. 1). The toner cartri dge 200 includes a  housjng 202 and a
toner resdr VR bexparnterafax maghipe cppipt, pigtich 1 thelks Bt Pher . The toner

cartridge 200 .alsq include n.dentification. contains 15

i nf ormati on lf’%]‘é(l?f’ﬁ*“%/isﬁlﬁﬁt"ﬁ‘zedﬁ%r%%sre TREY r?’i"ﬁ‘dgt %?ggktarg%%éwﬂ%ﬁ’e

identificatifp mddle!pridfdss, tppeRadcyimile dhschines dnbeplowes® fithibtigh manuf act urer,
t he nodel nunber of the cartridge, and the |ike. A nenory conponent 208 is
| ocat ed undespeefit Exabipies inthg méferf to ond oramoré afxhése pAdGrsosuch henipdesare cartri dge
200, although the nenory conponent 208 can be 20 |ocated on the toner
cartridge 20®tmeantriy limitthe sene phike claimy orghe fdesgartionghut pEsrmeaRkbtour poses

descri bed herei.n. The _.nmenor onpepent 208 .can he i.nplenented as a radio
freque_ncg0 i cPéﬂYlij????ﬁfl%le{%?ﬁx—ﬂ“%}“gr?‘g%afﬁcf'geg’.m?ﬁglsmétaeé%% led in the art will
recogni ze that RED)RIGRGES bagRer dafridie! JookRAVWan bEOWBKRentel € 2 appl i cation

of an RFID nenory tag as described herein is new. 25 The nmenory conponent

208 i nt egr atdehpshdnbof prénting deviceCHIOL(Figdge THeQorza Bartridge 06E®Gcludesd Or € usage
data related to the printing device 100 that is collected when the
printing devioysing 202 4nd adprer ses¢rveinf04 thatfcan baafilledrwithdpser prmjeritonepr i nt er

The toner cartridge 200 also includes an identification label 206 that contains
15 information identifying the toner cartridge 200 to a user. The identification
label 206 typically indicates the name of the manufacturer, the model number
of the cartridge, and the like.
A memory component 208 is located underneath the identification label
206 on the toner cartridge 200, although the memory component 208 can be
20 located on the toner cartridge 200 at any location that will be practical for the
purposes described herein. The memory component 208 can be implemented
as a radio frequency identification (RFID) memory tag. Those skilled in the art
will recognize that RFID memory tags are well known. However, the
application of an RFID memory tag as described herein is new.
25 The memory component 208 integrated with the toner cartridge 200 can
be used to store usage data related to the printing device 100 that is collected

when the printing device 100 is operational. Information relating to printer



8 28 April 2005 wusage data stored on a replaceable and/or recycl able
conponent in a printing device can be obtained by the manufacturer when

t he conponent is returned to the manufacturer. This provides a printer
conponent manufacturer an opportunity to gather information about how the
conponent has been used, and 5 afput the printing deyisgglidmat the
conponent hag gee &ila 'stg?egagnl aegzagag?abmﬁa/o} chgcﬁab?g cdMigoRlde Y a FRMLifES are

equi pped withe eplaceabl e an recyc e conmponents t af ave a life
cycle duri nggdhiGhn bdebthiR BCBE HafufaREPORAMScoRRndid iCkiuaeako Al the end
of the life cycle of a replaceable conponent, the conponent nust be

repl aced f ortht h@amificRirérng TIEY ipesvide® £ Qinten UmbOndno hamudictuer po operly. For
exanpl e, toner cartridge 200 is a replaceable conponent of printing device
100, and is erPeyetitytp gathesrinfomuasion atigup hew fheyromponepighas beiised idBhe 200 t hat
has been ?epleteﬂ of toner. qgn ge returnﬁd and/oH exchanged with the

manuf act ut er 2008 the Pringiag deyice thef the cpmpausht has beepipsliedds- ~ cartri dge. 15

Repl aceabl e conp . P& DL i : i in include,
but arc not |im ?2’3{1%@?5 ?gﬁéﬁtﬁlgaﬁv{r}%g%s%ﬁiﬁhﬁﬁgggﬁg 5?2? a!ﬁ%ger dr uns,
fusers, and febRldblek CompdnthO G hg@Neriat cyaé elafie vhich fhedeplimatlaser printers
and toner cartridges, it should be understood that the systens and net hods
descri bed hesomiponersyy atsefunttionalz edt whet endaofy therlifatcyelg afeasreplaceablt wi t h any 20

repl aceabl e conponent for the printing 9§%ice. | ar put er

CEx Co
Ar chi t ect ur eSopIRgnent, the gqupopept gwist be reRigre ﬁ*fﬁ’cﬂﬁ@ﬂ?&ed fce C%F}Elgﬁ*bl ary
SoLur e g o Ot . . . .
computi ngo de! fifcidiOBioblifl R cREndiL lohgeturtrlel b BN breiliarovent | ve

t echni ques describe _ _ des one or nore processors
302, interf aggponéid of @fintiy ddVRWLIDD,NEhdaE decOelbifle! fir B@edalypicaBylch user i nput
devi ces 306. Processor(s) 302 process various instructions to control the
oper ati on of tosonqautidge 2@Dthatvhasl eeen depleted of toner can be returned and/or

exchanged with the manufacturer for a refurbished and ready-to-use toner
cartridge.

15 Replaceable components for the printing devices described herein
include, but are not limited to, toner cartridges, ink cartridges, imager drums,
fusers, and the like. Although general reference is made to laser printers and
toner cartridges, it should be understood that the systems and methods
described herein may be utilized with any printing device and with any

20  replaceable component for the printing device.

Exemplary Computer Architecture

Fig. 3 illustrates various components of an exemplary computing device

300 that can be utilized to implement the inventive techniques described herein.
Computer 300 includes one or more processors 302, interfaces 304 for
25 inputting and outputting data, and user input devices 306. Processor(s) 302
process various instructions to control the operation of computer 300, while

interfaces 304 provide a mechanism for computer 300 to communicate with



interfaces 304 provide a nechanismfor conputer 300 to communicate with 9

28 April 2005 other electronic and conputing devices. User input devices

306 include a keyboard, nouse, pointing device, or other nechanisnms for

interacting with, and inputting information to conputer 300. Conputer 300

al so includes a nenory 308 (such ROM and/ or RAN),zggggbﬂj k drive 310, a
clud

floppy disk drive 312, and a CD- dri 314. nor i sk drive 310,
f1 oppy di sk Qﬂqr\f’i"‘cﬁ‘?? ang gompyt ealrcWeng?4m?ﬂto‘£7/|s18%S é((()]6afna St &r age

mechani snms f.or, conput er . .o : typical |
connects t héeyg%f‘gﬁ%oué%r%gngg%?é&l%’ td ﬁ?ﬁ@fﬁg co\én\%fjtf?nlg%gggl?gcgug’oo. yloExerrp?/ar y

Print Media a:l'xg irﬁjugin 4nfbﬁﬁdﬁ§ﬁfoactoﬁ§u@rﬁd. nt media 400 that can be routed
inting &

within a prin evice to recelve print data corresponding to a print

job. The print negnput40Do akamdirleonmenbryr3a8 ysutly geOMfangot RAM)edi a, such as
recycl ed paper, pre-punched such as 3-hole, coated print nedia for
di ffering glodisedrivet3 ans fenpeiskasive §12aprd & COROMHEIvE 3p4pMemopt e- pri nt ed

f , | ) . th it dif i 15 h 8'/
15 or " are oS80 Eveo Y okt sk itect 1 2opd EPAROMEIE M B BST a1
F COMMENdS  Qu0Af Sk thani PR ool . RRSIhn hEVshDE Bdiinble pri T ng

devices to obtain an optinum printed output. D fferent types of print
nmedia Wil | ronefly dnibctsheriofB@poRavs withiv e Yorgutiagdevicaitt i nct i ons,
clarity of the inage, sharpness, and the |like. 20 Additionally, a

particul ar brandEpémplarynPrineMediawi | | be | ess likely to bind or create a
paper jamin a particular print i"gfgtE devi ce. Accordi ngl a manufacturer of

printingl®evi cesFiga§ ilHstaenp ST mgiacq0; that sap, be Fouted %Wl%ﬁf‘ipﬁf‘t“fgedi awth
various brand types that .are designed to proyide hi. iy print
it put on - demieb et B e GRS RY T Re Bl BBy P
medi a 400 hagy, 3P ohdBORary Phes!of pAntTREHi2 shheR ridyt1ed pARE prépchched

such as 3-hole, coated print media for differing glosses, transparencies, graphic

or chart paper, pre-printed forms, colored paper other than white, different sizes
15 suchas 8% x 11 or A4, and the like.

A manufacturer of printing devices typically recommends a particular
brand of print media for use with the printing devices to obtain an optimum
printed output. Different types of print media will render a printed image
having varying color distinctions, clarity of the image, sharpness, and the like.

20  Additionally, a particular brand of print media will be less likely to bind or
create a paper jam in a particular printing device. Accordingly, a manufacturer
of printing devices may also distribute its own brand of print media with
various brand types that are designed to provide a high quality print output on
all of the various brand types of print media.

25 The print media 400 has an image that is a media identifier 402 used to
identify the print media when it is routed for printing in a printing device.

Media identifier 402 is a watermark that is a translucent impression of a



identify the print media when it is routed for printing in a printing
device. Media identifier 402 is a watermark that is a transl ucent
i mpression of a 10 28 April 2005 distinguishing |letter, design, synbol,

etc., incorporated into a print nedia during nanufacture A watermark is
vi si bl e when the print nedia is thd up to a Iight Wh sviewed from an
angl e. Those  ski | recogni ze echnlques to

d &
Create vvater?ir"i?lt?r}{%1 E‘ﬁglplft’t 7’?&’1‘? éym%orll’detf hé arpfofaéerdelnnt?og nﬁ%gz Of wat er mar ks,
such as a t"‘@urh%%ﬁl B, b@%ht@ aYl@fs'v‘?s%léi@ﬁ&l tﬁ?ﬂnﬁt'xﬂé&ﬁa is 3ALpeps, a raised

wat er mar k, or sun en wat er mar Alternative In addition to medi a

identifier 4£Jthtp6ﬂmenrvwea ffbapamagle arhmkﬂleudleﬂklahlvﬁn ré@gnithat i s a
product barcode | nplenmented as a watermark w thin the print nedia.

| mpl enment i ngthe vaiiatsitedpuigsdsato| cecaratatenmarks iapriat medialuad thddifzrenbde al | ows a
manuf acturer of the print nedia to identify both the brand of the print
nedi a, as’ welPesadf WHEMPES: Yk 2hp a‘ﬁ%tctr%@saﬂbha‘ﬂ%evwﬁ ferknandi light Those

skilled in ti‘e@ué’}fstara Seéwate |O;§s wpt de synbol ogy is an
i npl ement ati on

of* & tniver sa UPC) that is an encoded

product identifi M&h@ﬂvelﬁbﬁiﬁ&fddﬁnbﬂto erHuﬂid&l@ﬁet o) piihtirsia00das i cul ar
product, and that there are many 15 different types of product codes and
variations of neliie igantfierct04cbaes a praiuctdmreole implempingdenstacelatersak medi a
identifier. A though the nedia identifiers 402 and 404 are illustrated
havi ng dar k Wiskip therpsint medisj fmplementing p distinguishablgwatemiagors a faduct he outl i nes

are only shown to rese t he dia.id ntlf h re, and are

thus ill &ét r Sesde §§°‘§ %Wa?‘gtcnfg ?‘gﬁwg’émﬁ i'® deﬂiﬁ&?g‘eti‘ EﬁpélgPAs descri bed
above, a wat t I ‘Qﬁheﬁh ri diais held
up to a Ilghf?l[3 @%ﬁm&ﬁﬁla\é%eggahtteéf‘(ag? léyg%ﬂz@gp%eoéfm cadﬁrﬁgeldgo 1l:)hté)S";lmsrrpI enented as

a printed iskilge ifrthetdiewilirieignize tatbAQ0de §inbdkgR yanGinpRimehagni zabl e
identifier that serves to identify the print nedia. An exanple of a
r ecogni zabl eofnuisersal dmduet ende (HBE) that is an encoded product identification

number that uniquely identifies a particular product, and that there are many
15 different types of product codes and variations of the product codes that can be
implemented as a media identifier.

Although the media identifiers 402 and 404 are illustrated having dark
outlines in Fig. 4, it is to be understood that the outlines are only shown to
represent the media identifiers in the figure, and are thus illustrated as such for

20  representation purposes only. As described above, a watermark is typically
only visible when the print media is held up to a light.

The media identifiers 402 and 404 can also be implemented as a printed
image on the print media 400, or as any other recognizable identifier that serves
to identify the print media. An example of a recognizable media identifier that

25 may not be either an image, or viewable, is a chemical substance. A drop, or

pre-determined shape, of a chemical substance can be applied to the print



25 may not be either an inmage, or viewable, is a chem cal substance. A

drop, or pre-determ ned shape, of a chem cal substance can be applied to

the print 11 28 April 2005 nedia 400 to identify the print media when the

chem cal substance is recognized with a chem cal detection device, for

exanple. Print Media Identificati Qp ina Printine De%a?rif't&) 5 illustrates
208 de

a printing devi.ce, 500 havj.ng.co nent.s t.0 recogni ze termne a
particul ar typ ao‘*O%pfol ﬁ‘%nh&dfhﬁ. g’?*ﬁem‘ﬁ&rl? n‘?’llleﬁgﬁ1 e\%’lerélécaljd can 1 nclude one or

nore of the LOMRORFYAR aQheritg dEXAIRIBYK, Rilfiig_device 100 (Fig. 1),

including a torer cartridge 200 having an integrated nmenory conponent 208

(Fig. 2). The prh’ainkmaehqwkﬁm&aenimrﬂ%m%d nt unit 502, a menory 504,
and 10 one or nbre processors . Each of these conponents are described
above Wwith resp&i Stibustrates e ypampigateyicp 50thhaving cepousatsito@eqoBiige 1) . The
printing device 500 also includes a print nedia container 508, a nedia
routing afse#ns detesmime 2 partiruler &pa o iPAgt Bedis.c dhe pontingievies PR <¥edi a cont ai ner
508 holds print nmedia 400 (Fig. 4) until. the 5 nmedia routi assenbly 510
takes up a p’r“?'ﬁfle ﬂ’bed‘?refn%fﬁd’? lﬂl?uctogg’o‘i‘elmst‘ﬁrﬂ%aﬁn?ﬂi‘g p%’ﬁinﬁtdie‘r'f&e lél@i ce 500 for
printing. Thigg Py ShAddin@at borf hiGdRaAPRT hhthO U ididpRatedmidtiory s typically
referred to gzgtpg "prin%) pat h" or "ggrint medi um pa%kﬁe'l‘. When the print

medi a 400 i sconqohean 208 (Fiig. 2).t he printing device 500 by the nmedia routing
assenbly, the print nmedia 400 passes within a proximty of the 20 scanning
devi ce 512. The Jbanrintng deuige 80 Gphdpssa H’é@i‘{jﬁeﬁziﬁn}e@éﬁ’g?ﬁ“zé“% medi a

Sent 1165 40 b o, ARl Ao LS B B 400 22 1t
?Eeogﬁ : (r:1 f" n;g?lg fb@lgecag?féer e&{:ﬁx@&%rﬁﬁﬁg Bevi®diod (kigef)t ihé BfintingUetic@S an image on
500 also includes a print media container 508, a media routing assembly 510,
and a scanning device 512.
The print media container 508 holds print media 400 (Fig. 4) until the
15 media routing assembly 510 takes up a print media and routes it through the
printing device 500 for printing. This physical path of the paper through the
printer is typically referred to as the “print path” or “print medium path”.
When the print media 400 is routed within the printing device 500 by the media
routing assembly, the print media 400 passes within a proximity of the
20  scanning device 512.
The scanning device 512 is designed to recognize a media identifier 402
or 404 (Fig. 4) that identifies the print media 400 as it passes the scanning
device. The scanning device 512 can be implemented as an optical scanner that
recognizes a media identifier, such as an image on the print media, a watermark
25 402 within the print media, a product barcode implemented as an image on the
print media or as a watermark 404 within the print media, or any other type of

an identifier that can be recognized as a media identifier. For example, the



25 402 within the print nmedia, a product barcode inplenented as an i mage on
the print nedia or as a watermark 404 within the print nedia, or any other
type of an identifier that can be recogni zed as a nedia identifier. For

exanple, the 12 28 April 2005 scanning device 512 can al so be inpl enented

as a chem cal detection device tg?t recogni zes, or é@t@;ﬂ%o a nedi a
sub ,gl
ec d

identifier that is a. c i cal nce.qn__the pri .400. The
printing de\fic?f’éuwvicﬁg?g]&@sal% calﬁnrﬂ??r%eé‘fl di acc(l)lﬁ%lf)%ﬁfe%t hat 5 executes

on processory3Q6.,. 106, 3PRES kL Y LABRME Hat RYAcHeREAI ¥StandernOr MaL i ON
corresponding to 5edia | dentifier fromthe scanni ng device 512 when the

scanni ng devuhégridiaedmoges the nedia identifier. Fromthe received nedia
identifier information, the application conponent deterni nes such

i nformation as tHie prising debicpri0ftinchedts an (applépation bempraentf Hdttheter | or

provi der of 10 the print nedi a%, and a particular type of the print nedia.
As descr ibedxatwrse onywpropessast 806encdhe @pphiqagien r@mpanwgélc‘ﬁrﬁ?wa% , a

manuf act ur er, y distribute its own, brand_of print nedia with various
brand types.N"PHBAUER SOTERPIURE @Mﬁﬁgﬁgn‘g‘%ﬂ fr&fnstg‘? FEERE _EVIfe\rll\#%r mat i on

cor respondi Ngpentepe Eéaﬁnﬁégha)ice%a}gﬁil’ze&im ReliatiddiBelid Frbalthd fecsitdt ed t hrough
the printing cfew ce 15 500. Those skilled in the art will recognize that

the total nunhes i@ntifed Nformaclom the udppticatibn cusgiposenprdeterieines anckbe obt ai ned
from several sources, or locations, wthin the printer, such as at the
print nedi a infopuation@s theebrand oftpeint media (e.gu thimanufattererned PEvideuefi ng assenbly 5

10, fromthe print unit 5 02 when it prints a page, , or, at .the print nedia
out put f%Q)mtb?}é“‘ﬁrq“’rﬁifaé’r?nd?@a’f‘ﬁéﬁéfyﬁF PEQ‘FipBH“B oﬁéﬁ?scg‘i% PY¥ det ermi ne a
per cent age of..th rint . i iy I uf acturer that
is used in p?lfhnfe?eﬁgg)ncaé(\g/' E“ge‘g%@@%?b{’?ﬁ‘léé'?i’r%@%‘ﬁﬂaf%é‘ﬂ gé%h%g’sg%# g?r%] ned fromthe
received i nfﬁmﬁﬂmpﬂﬁﬂﬁ&ﬂﬁ@@mw@gsErﬁnd@@est otal nunber of print nedia

routed through the printing
The application component 514 also receives information corresponding
to the total number of print media that is routed through the printing device
15 500. Those skilled in the art will recognize that the total number of print media
routed through a printer can be obtained from several sources, or locations,
within the printer, such as at the print media input to the printer, from within
the media routing assembly 510, from the print unit 502 when it prints a page,
or at the print media output from the printer.
20 The application component 514 can determine a percentage of the print
media supplied from a particular manufacturer that is used in printing device
500. The percentage can be determined from the received information
corresponding to the total number of print media routed through the printing
device 500, and the total number of a particular brand and/or type of print
25 media having a recognizable media identifier.
For example, if a manufacturer of printing devices also distributes two

types of a particular brand of print media for the printing devices, the



devi ce 500, and the total nunmber of a particular brand and/or type of print
25 medi a having a recogni zable nedia identifier. For exanple, if a

manuf acturer of printing devices also distributes two types of a
particular brand of print media for the printing devices, the 13 28 Apri
2005 nmanufacturer can determ ne W@at per cent age of §§§>BT??B medi a used in
the printing de\%i ces was, di stri‘@]lé% ed b th&tﬂanuf actdlilar ﬁs'i'd J T d Wo- hundr ed
pages of  prPARURREHFLCaR, dEtSBiTE & ﬁ?%ﬂéaﬁepo ith PTAY A 889380 F or printing,
and fifty p in ggv'éeig'%va?!als{}fbuﬂgﬁg& theFhfufERRINIZRE! Rinded b?s birst type of
medi a via nedi a % |dent| iers, the application conponent 514 can determ ne
that twenty-hrin¢ thedRQkEREed AHrodghripfingdevive S0@ for prihtdeg, b fiygbagps | Nt i ng devi ce
500 is the first type of the manufacturer's brand. Simlarly, if 100 pages
of the pri ntofmbdiminameedia erogrognizable aasthe Hiest stypeonfl medjseviafmedidi a vi a nedi a
identifiers, the application conponent 514 can determne that fifty
percent of tidentifiersnithereppligatiopueapporentt HiotAFhdgsemiRe Higt esAEEVS00 is the
second type of the nuf acturer's_ brand. The manufacturer obtains the

i nf or mati on Ibeé‘ief‘%\?fﬁp‘%@mi‘Hlefi‘r?é‘”ﬁ?qsﬁl?fougléa‘i"g‘ngﬁg‘é%f’ %Ufr(l) 1SaEhf?)rﬁirsrtlf)fpn(f:]’iadevi ce when a
repl aceabl e @eRARSRturdR A&l PSimiidryg ifd€00 Bfres iof thepHANRRdik Gard he _
manuf acturer. For exanple, the information pertaining to the print nedia
det er mi ned bi¢capppable as thersend e efimedii 4iacaediblentifiers, tierspplidationl 5 nenory
conponent 208 that is integrated with toner cartridqe 200. When the toner
cartridge 200mpenensNldicen dsrermigndhat fiffyeparesab el digr Pt dBedia 09t urned to the

f f .refurhi d i . I Pr i Medi
T e S B N G S TR B AR o
network environmggl H?Q&aéutﬂ-sm&ﬁs th€ angrgr&am)ﬁ g&aﬂﬁ‘# oShe gﬁﬁ(n]:éd%) are
an 1 n t a et wo

connected with ormati on system Via a rk system 604. The
printing devigegs »PRthpievied ¥he&xarplatsabRicombbrthi MGhe pidMtingQe@O) (Fig. 5),

and can include one or nore of the conponents of the
is returned to the manufacturer. For example, the information pertaining to the
print media determined by application component 514 can be maintained in
15 memory component 208 that is integrated with toner cartridge 200. When the
toner cartridge 200 is depleted of toner, the toner carfridge is returned to the

manufacturer for a refurbished cartridge.

Exemplary Print Media Identification and Tracking System

Fig. 6 illustrates components of a network environment 600 in which
20  printing devices 500(1-3) are connected with an information system 602 via a
network system 604. The printing devices 500(1-3) are examples of printing
device 500 (Fig. 5), and can include one or more of the components of the
exemplary printing device 100 (Fig. 1), including a toner cartridge 200 having

an integrated memory component 208 (Fig. 2).
25 The information system 602 represents a manufacturer that has an
information database 606 implemented to maintain information pertaining to

print media that is routed through printing devices 500(1-3). Those skilled in



exenplary printing device 100 (Fig. 1), including a toner cartridge 200
having an integrated nenory conponent 208 (Fig. 2). 25 The information
system 602 represents a manufacturer that has an information database 606
i npl enented to maintain information pertaining to print media that is
routed through printing devices 599(1-3). Those skil Led Lipodd 28 April 2005
the art will reco%ghze t hat hnfo%natlon d tab%ﬁg 606.qaﬁ |ncLude, or be

i mpl enent ed |FtH Y61 reensnizs rBatofqrmation, darahass 06 o5 RENES (0 PSr v conput i ng
devi ce 300 (Fj g i [ L4 ance server,
and the |ik@pger?b"?%eﬁé%b%,J}é‘?\&?%ﬁggﬁ‘ﬁ?@gﬁmﬁ‘g@%ﬁggﬁ?&ﬁm@ He  emented wi 1 h
nore 5 thand&ne 300 MetI)Ne vievingthen cémplitiag dévice] asbliamdewervkr, em/i ronment . The
net wor k environment 600 includes conputing device 608 which is connected
to printing delikeeFE0R®Is, aannfomprtion ditakaseacancheomplementpdwithmos 0.  Conput i ng
devi ce 608, and nenory conponent 610, can be inplenmented wwth one or nore
of the cohpoliehens compiting dexisein ahspribuedishrork sydpnment3po 10 (Fig. 3).

Al t hough only three printing devi . 500(1-3) .and, one uti.ng device 608
are shown in net&ﬁ?ﬁggﬂ '?%ﬁﬂ%ﬁ?}éﬁg?aP%%cﬁ@‘W%$¢héﬁ59§%ﬁﬁ%hfs can have any
nunber of pridahddnd 18 BMh@RSdeee 500182 hEORNRNEFhRA RORTHY tbhfonehtediDCES. o
Furt hernore, a conputing device can be connected to any nunber of printing
devi ces, andCathpeingdedee 6085 ankdreemay womponsytsil 8mab 04 implemégedawivh t ype of
network, such as a local area network (LAN) or a wi_de area_network (WAN),

using any type oF TRE @bithe coBRRIFRSY T dhti CEIPIFE L SRBIPRUREL ARMISH ¢% i on pr ot ocol .
Al t ho“ghl{?.nléﬁg@%%e‘ﬂlmgl?g\ﬁ'cg nf tlfafée:prz ﬂﬁﬁﬂdﬁb'néseg@?ﬂ el e odolfor k system

604, a typic t wor k- have™ar er V1cEE Cofnect ed to it,
eit her dir eC&éch]g%8 lafif §h]'6§'ﬁtilll YetWbfk %Qir@lﬂ&tnhggo, Qﬁetmgrk%{%hﬁﬁBeng he Int ernet
is an exanple of multiple connecte net wor k "systens each having multiple
devi ces. can have any number of printing devices and interconnected computing

devices. Furthermore, a computing device can be connected to any number of
printing devices, and vice- versa.

15 The network system 604 can be any type of network, such as a local area
network (LAN) or a wide area network (WAN), using any type of network
topology and any network communication protocol. Although only a few
devices are shown interconnected via network system 604, a typical network
can have any number of devices connected to it, either directly or indirectly via

20  another network system. The Internet is an example of muiltiple connected
network systems each having multiple devices.

The printing devices 500(1-3) and the various components of the
network environment 600 can also have modems and/or network cards that
facilitate network communication and data transfer via the network system 604.

25 In addition, the systems and methods described herein can be implemented in
distributed computing environments where tasks are performed by remote

processing devices that are linked via network system 604. In a distributed



The printing devices 500(1-3) and the various conponents of the network
envi ronment 600 can al so have nodens and/or network cards that facilitate
networ k communi cati on and data transfer via the network system 604. 25 In
addition, the systens and net hods descri bed herein can be inplenmented in

di stributed conputing environnent zsmlhere tasks are p%f I by renote
processi ng devices that are |inked vi networli) sy teg2P 4 “1n a distributed
15 28 Apri| SOWPHUNG SRR, BRSRMN ,may by tospf °@h#%he | ocated in
both | ocal and .renot eatrggarrghé(vé%%or age devices. As described above with

evrce

reference to""ﬁ‘r"f‘"n ?nﬁogry (Fig. 5, information pertaining to the

print nedia routad dddrfiddnbbhe withibfetente @ pifhgCadviceDsdue(F@i gt ai ned in
menory conponent 208 that is integrated with toner cartridge 200.

Addi t i onal | yinfdrinetidnnfecninbigitothe pent rhaliawaited throvgll therprimtingdayiog cebnponent i n
the printing device, such as in nennrg conmponent 504 in printing device
500(1). The berneniied snmereery pmPpongnii293 theeispntegratedwith donep ear&ldes hr ough
printing 10 device 500(3) .can be maintained in mam)r%, comgon?nt 610 in
computing di Addisisnally, dhe jaformationican beymaintatgd in & BRPERESIEORT pr i nti ng

devi ce 500(3).,  Furthe [e he. i ' i ni : print nedia
routed thr ou‘)élhth%ﬁﬂ}m}ngfc{c?ﬁ% S,pt)l?l%ﬁ %nnlgggé’g?c%gg%gg%dlﬂg)%rggﬁé gee‘tl%i nt ai ned by
information sgfyem 602 in the information database 606. The information is
routed fromprinting 15 devices 500(1-3) via network system 604 to the

i nf ormati on syst @he @0@mafien desining tdtha lponemedia meuted thequgh erinting e. |

information system 602) can .also obtain the inforymtion pertaining to the
print medf a ‘??ﬂf?escﬁ)oggrcé'& fi Ma{graiged 1y mEmERY ?ﬂr’?ﬂﬁ’ﬁe’ﬁe‘{mdﬁsco B 3) when the

et act ur er 758 S0y stk FERGE Bibnfhy bR BRI VRS DI "Can Conbi ne
t he i nf or mat g fnf 4N RN FSHATRR peRhinfAl it8 tHeMWint media routed through any
of the printing devices 500(1-3) can be maintained by information system 602
in the information database 606. The information is routed from printing
15  devices 500(1-3) via network system 604 to the information system 602.

As described above, a manufacturer (i.e., information system 602) can
also obtain the information pertaining to the print media routed through any of
the printing devices 500(1-3) when the toner cartridges 200 are depleted of
toner and recycled 612 with the manufacturer for a refurbished cartridge. The

20  manufacturer can combine the information from any number of printing
devices 500 in information database 606 to determine what percentage of the
print media used in the printing devices was distributed by the manufacturer.

Fig. 7 illustrates a data structure 700 that can be maintained by the
information system 602 to store and tabulate the print media information

25 received from the printing devices 500(1-3). The data structure 700 has
multiple records represented as records 702 through 708. Each of the records

702, 704, and 706 include a printer identification field 710, a total print media



devices 500 in informati on database 606 to determ ne what percentage of the
print media used in the printing devices was distributed by the

manuf acturer. Fig. 7 illustrates a data structure 700 that can be

mai nt ai ned by the information system 602 to store and tabulate the print
media information 25 received fr the printing devi . 1-3). The data
structure 700 has nmultiple recor gg}e res rlte S ebg?%gi% t hrough 708.
Each of the Hedalda totalg) a firgf fypepi grisy eq%h‘g]l J aaoﬁli Pﬁ? O i fi cation
field 710, aflotpl (Hriﬁ(}t media 16 28 April 2005 field 712, a total of a
first type of PR Rt“Hedia 714, and a total of a second type of print nedia
716. The printer fydegtdri QatdmRmtidni gtld 7M00comaisai nalva thad wdiqiehat uni quel y
identifies a printing device 500(1-3) in the data structure 700. The
printer 5 iidenifie§ iacmintiog devied A00(1-0) tathe clonat wivptueenil0nukks PEBET or

al phanumeri cal val ue that uni guel_ identifies ﬁ [ nt.iaﬁg’alglgﬁlia{:e.

Addi t i onal | yidentifisation fisid L0 cam coitain ayopuerical OF alphafugenied] SaINe Mat gt o

structure 700.are .nerely an ex e Dr | Jgdi a tracking
system for a“nboe'c‘refyi l@%ﬂ"ﬁ'ﬁ%ﬁﬂ%“& n;ﬁ‘r:ee'r%gdéeégnlg%%]:ieﬁ%ﬁbﬁl&l%wvﬁ% nmedi a. Those
skilled in th @ids dbwh if 40 RIdEe DG bredRdl URixBRbIcaD ifstrieGor ds 10 and
fields can be created 1n a data structure to maintain the information
descri bed hepfit fedlairacking systsi fonaaartichiar nmmiffcasérvesupptier,ofiprini ng devi ces
500(1-3) (Fig. 6) also distributes two types of a particular brand of
print nedi a hetha.t Reospskilied inghe arevilkrseognize thst anyrepmbination 0F 156014 t hat a t ot al
of two-hundre es of pri Jmedi.g 15 712 have heep r. ed. t hrough
printi ngY@ev?“geg‘ggbf% [’? SF“G?i‘Htﬁ ﬂ%a Sg“rllcdurfitf)tnﬁamtﬁg‘gglg lgt&t 1e&‘pri nt medi a
are the fi rs&es&ﬁ)gg Qbipprint nmedia 714 that the nanufacturer distributes.
Simlarly, one-hu 8 ed pages of the print media are the second type of
print media 716 fhads hienceBie hiGhfdétier Of SrirtinkWedides 80CI03)AFigD6) i | | ustrates
that a total of three-hundred pages of print nedia

also distributes two types of a particular brand of print media for the printing

=

devices. Record 702 illustrates that a total of two-hundred pages of print media
15 712 have been routed through printing device 500(1) for printing, and fifty
pages of the print media are the first type of print media 714 that the
manufacturer distributes. Similarly, one-hundred pages of the print media are

the second type of print media 716 that the manufacturer distributes.
Record 704 illustrates that a total of three-hundred pages of print media
20  have been routed through printing device 500(2), where two-hundred pages of
the print media are the first type of print media, and twenty-five pages of the
print media are the second type of print media that the manufacturer distributes.
Record 706 illustrates that a total of one-hundred pages of print media have
been routed through printing device 500(3), where fifty pages of the print
25 media are the first type of print media, and twenty-five pages of the print media
are the second type of print media that the manufacturer distributes. Note that

a user of a printing device does not necessarily use the brand and/or type of



20 have been routed through printing device 500(2), where two -hundred
pages of the print nedia are the first type of print nmedia, and
twenty-five pages of the print nedia are the second type of print nedia
that the manufacturer distributes. Record 706 illustrates that a total of
one- hundred pages of print nedia q§ve been routed th g$?p2@3inting devi ce
500(3), where.fi fteﬁ' pages ofdthet} pri nt 2{% medi afaarerg e Tl type of print
medi a, and t et JAeR{ay dCOmpIeRdest Wh@ spaoHEcishi & LR S8¥Shd type of
print nedia - r ' j gﬁgai t er of a
printing dev%gghggggtﬂ%?“%?%@%ééﬁﬁﬁ%éhgggghe z%%ﬁJQZ%%?%ﬁt ygg of 17 28
April 2005 gt hediPia nB?@cﬁmTﬂBdt@ﬁl Yped off?ﬂh'tf medibr@ltedthréughrd nting devi ce.
Accordingly, the total  of the first type of print nedia and the second type
of print neghraculmyprimivig degidal t he total pages of print media routed through
a particular printing device. 5 Record 708 illustrates that a total of

si x- hundr &d page&eesird %P? pHustreieR that a0l obsBrhundrad eeees K BEYHSHA nti ng devi ces
500(1-3). Fift ercent .of the print. i Ok inting devices
500( 1- 3) e 88 "i?%&eatﬂif%“egth “E?Fed“%%gg?dég?{irg‘?‘gg’e{?g‘g%g‘%f&%?i nt nedia,
and twenty-fjnv@a REEEE Mro@dh pARING ddvicesBUN@-3) veddt e firfr @p@laf pid Nting devi ces
500(1-3) was the second type of the 10 manufacturer's brand of print nedia.
Wth this inhatufishirats brifdeofpeinthedid, undtwentyive getcentof the prinsmediz ket share of
print nmedia used in the manufacturer's printing devices. Mthod for

Det er mi ni ng Priedt thiggh aprintives desiiags  HO0(1-Blu9as athe s segore ttyrsd of o€ det er i ni ng

di fferent print diat Ss. 15 and starin orrespondi ng. i.nformati on for
mar ket ah% P r%frfa‘f"é'gqe%f. pr‘f‘gg‘ed%'r §%‘§' t:h’r‘?_q{/\%lmE fiop ’hée%e rrrné?'lgl%ﬁmlers described is
not i ntended.d04demeRNR MaRd: dfard of lphifil hdih ARed M iHeN@RMRurertNe Met hod can
be inplenented 1n any suitable hardware, software, firmware, or

conbi nati on g @évices.

Method for Determining Print Media Types

Fig. 8 illustrates a method for determining different print media types
15 and storing corresponding information for market and product analysis. The
order in which the method is described is not intended to be construed as a
limitation. Furthermore, the method can be implemented in any suitable
hardware, software, firmware, or combination thereof.
At block 800, a printing device routes a print media for printing within
20  the printing device. The print media has a media identifier that identifies the
brand and/or type of the print media. For example, print media 400 (Fig. 4) has
a media identifier that is a watermark 402. Alternatively, or in addition to the
watermark 402, print media 400 can have a media identifier that is a product
barcode implemented as a watermark 404.
25 At block 802, a counter, ar similar additive device, is incremented to
determine a total number of print media routed in the printing device. At block

804, a number or value that represents the total number of print media routed in



At bl ock 800, a printing device routes a print nedia for printing within
20 the printing device. The print nedia has a nedia identifier that
identifies the brand and/or type of the print nedia. For exanple, print
media 400 (Fig. 4) has a nedia identifier that is a watermark 402.
Al'ternatively, or in addition to the watermark 402, ,pniptogRdi a 400 can
have a nedia,identifier. that is.a.product i as a
wat er mar k 408° PoBUGG dgyics i %lﬂfamgd cOthiary r}}rj&gn?p(r)%q R mail d:;gé%lg}{/ogﬂdevi ce, is

nor ement od dugoflel b0kl A hGkedle ighed e patAd 11 the

printing de o a nunber or val'ue that represents the total
nunber of prdeRice "Reh 8s MetbBdcdnipodéht 268 MdggrdtedOIb tonkhearpidg@20Mg device is
mai ntai ned in a nmenory conponent. The nmenory conponent can be integrated
with a repl asdtitidnelly othp omermry cbmpérenpedmbé ngeompenent of the PR nenory
conponent 208 jntegrated with toner, c rtri% e 280. Addi ti onally, t he
menory cohpdiEise. sechasyae mory Shh SHREHEing feviqre ﬁr?fﬁ T RGOSV FEPLE™ such as

menory 504 icre]m AN r]‘)gneq{? f g%orﬁ?&inﬁ%evi%pgo@g@c[]% the i'gﬁ{?tlﬂ%ﬁevic@an be a

conponent of "a ggﬁ%)ml ng devi ce  cofinecte e pr device, such as

menory conpoients Gktholyn capsRkiti 610 ifl @¥insRingUfevicd [668.e THesemymoryonponent

exanpl es pertain to "the nenory conponent” referenced in the follow ng

di scussi on. cbthphenblegakpl&Ofertain ®C4ha memogevingwnetanefereimsd in ithet medi a as it

is being routed within the printing device. The scanni ng device can be

i mpl enent ed falowiagdispissieml scanner to recognize a nedia identifier that is

an i mage,on the print dia,. or ter Lt iRt ry nmedi a. The
Govi co Banitsk 808 fapilhy Qe SREIE bl Belba 1% Biichle

scanni ng ice tal SO "be ¢ hem cal detection device to
recogni ze a jgpdi ithfian grfiﬂtﬁnrg dehiad. ThERcdring deliedtandde implesieadgas on the print

media. |f the scanning devi Ce recognizes a nedia identifier when scanning
the print nadépicdliscaner toy&dgnife Dmedih ddekitifkd8at iscam iappé orctieipoint conponent ,
such as a media, or a watermark within the print media. The scanning device can also be
implemented as a chemical detection device to recognize a media identifier that
15 is a chemical substance on the print media.
If the scanning device recognizes a media identifier when scanning the
print media (i.e., “yes” from block 808), an application component, such as a
software program for example, determines the brand and/or type of the print
media from the media identifier at block 810. The application component

20 receives information corresponding to a media identifier from the scanning
device when the scanning device recognizes a media identifier in the print
media. If the scanning device does not recognize a media identifier when
scanning the print media (i.e., “no” from block 808), the method returns to
block 800.

25 At block 812, a number representing the total number of a particular
brand of print media routed in the printing device is incremented, and the

number is maintained in the memory component at block 814. At block 816, a



sof tware program for exanple, determ nes the brand and/or type of the print
nmedia fromthe nedia identifier at block 810. The application conponent 20
receives information corresponding to a nedia identifier fromthe scanning
devi ce when the scanni ng device recognizes a nedia identifier in the print
media. If the scanning device doeﬁgnot recogni ze a madia b septifier when
scanni ng the DIy nt medita %}i.'tef N rbo" t:rom. bkﬁ% 898%i|t eearrrgt'%(ri]od returns to
bl ock 800. 2BUmger pipespnting she tgfal pumper of 4 parichian fypg 9T Pyt mediatovted her "of a
particul ar r . i i i cJ Pt i IS

i ncrement ed, Hla%gq)trﬂgné)%%egq?és@mnéaﬁﬁ g?%g% I?dr;\%teﬁéé ?rl%fr?%?lfgggrrtg%nent at bl ock
814. At bl ockeRdB compden2s bikighg 2005 nunber representing the total nunber
of a particular type of print nmedia routed in the printing device is

i ncrenent ed, and AttviockiB2Ber pireentegs nf the natel numbthef a pastiqultay boodpbnent at bl ock
818. At bl ock 820, a percentage of the total nunber of a particular brand
of 5 print PEdimediagiotthratorad pupbes o pERt mdiastopise g PEnting feiih t he printing
device is degterm ne The_nerc e .S d r.m cfr the i nformation
pertaini ng tgete “glat grthgIperr(fﬁ’ﬁ%%:rlgg%tg%rl?eﬁtfmrrngg}%almrogﬁ leoh p?ﬁh[mﬁg t‘?ori nting
device, and {hB&otaPhwhber ¥ FRRS media 0@ Il bllp@htidY adVibeObndtHeNbtan®di &, stored
in the nmenory conponent. At bl ock 822, a value representing the percentage
of a parti cuhaibedofulgartiéul@braiid of pAntRelif stofedrithetnddénieyl coripdnbs. menor y
conponent. At block 824, a percentage of the total nunber of a particular
type of pri At bledd82?, & yaluheeptestrting therpowentage qfraipatticnigribrand ofigrindl i n t he
printi nglgevic iLs .determ ned. The rgercentage is determned fromthe

i nf or mat fon PEPR 5iMaiRgineGin thememory SpMpARtar of print media routed in the
inti devi , t i f i nt
printing device, angfh8, :Pfaé}lcengage Bym%tz\f&g’?’ggﬁf g'fg}ﬂcgl%{/ gr?ﬂpgf or prin

nmedi a, stored in the menory conpgnent. _ ue representing
the percent agnt@deda tBakd foflh@hber YP eriffmddia dlited in the printing device is

determined. The percentage is determined from the information pertaining to

the total number of print media routed in the printing device, and the total

15 number of a particular type of print media, stored in the memory component.

At block 826, a value representing the percentage of a particular type of print
media is maintained in the memory component.

At blocks 828 and/or 830, the information maintained in the memory

component is routed to an information database located remotely from the

20 printing device. In this instance, the information database represents a

manufacturer of the printing device, where the manufacturer also supplies the

print media for use with the printing device. If the memory component
maintaining the information is a component of the printing device, or a
component of a computing device connected to the printing device, the
25 information can be routed to the information database from the printing device
via a network system at block 828. If the memory component maintaining the

information is integrated with a replaceable component of the printing device,



media is maintained in the nenory conponent. At bl ocks 828 and/or 830, the
information maintained in the nmenory conponent is routed to an information
dat abase | ocated renotely fromthe 20 printing device. In this instance,
the informati on database represents a manufacturer of the printing device,
where the manufacturer also supplbhgs the print nmedi agfagfi pge Wi th the
printing devjce. If .the nory .conponent .nmi L Ni [pformation is a
conponent ofd‘et florgaton fﬂ‘gngfaéﬁeget? of lngfomgggn%f)ﬁr}ge%%pgggaakco drllQJIEti ng devi ce
connected tq.fhe Qﬁtiaﬂgliélg?lgﬁ%b&ﬁrat%ﬁ%k3350.i nformation can be routed to the

i nformati on database fromthe printing device via a network system at

bl ock 828. |f theon@assy conponent maintaining the information is
integrated with @ repraceabl e conponent of the printing device, 20 28 April
2005 the i nfor natsyoem dandelzeminigt differt prinkmedia drands #nsrbrapd BPBse via a
conmponent repl acenment and recycle program at_ hJ.ock 830. anc usion A

system for déthermminhmada i pyted within grinte drugrsf2Blaisye MpHiEhY types 5 as
the print ia.is routed wthi |t ' f AGalddAh e a
manuf act urg‘r% %?m"f‘ﬁgevﬁ?eisg él‘\éﬁegrga{eévvﬁ%{e%gfegaééej%lrl&n% e What percent age of the
print medi a gingel |devicle waP' diffibuial @?Vﬂhserﬁarm%nﬁﬁrst Melinithgo yhet he
manuf acturer. Determ ning the manufacturer's percentage of the print nedia
used in the punuficiufg’sgperenag diedegsint tbdia nwedud thetpointing deyicps ksisr e nmar ket i ng
strategi es and product distribution 10 schenes, particularly for printing
devi ces and the imanufsettiten tp cprendre AuEEting strategies aRd BIAuethdisSIOPRAN ng devi ces.
Al t hough the jnvention has. been. described in. | anquage Pftic to

ol Top BTG aGFCae R ge0 ey o

structurHl f% [ e under st ood
that the inxepthAmmdGihingdevidtst he appended claims is not necessarily

limted to the 15 specifiC features or steps described. Rather, the

speci fic feat ur eglteough Sh€ffivedfiéh has been described in language specific to
structural features and/or methodological steps, it is to be understood that the
invention defined in the appended claims is not necessarily limited to the

15  specific features or steps described. Rather, the specific features and steps are

disclosed as preferred forms of implementing the claimed invention.



di scl osed as preferred fornms of inplenenting the clainmed invention. 28
April 2005 21 CLAIMS 1. A printing device (500), conprising: a nedia

routi ng assenbly (510) configured to route a print nmedia (400) for
printing; a scanning device (512) configured to recognize a nedia
identifier (402) that identifies the print nmedia (400) wkeqy4i@oprint
media (400) is routed by the nedia uting assenbly (510); an application
conponent (514) configured to determne a brand of the print media (400)
fromthe recogni zed nedia identifier (402), the application conponent

(514) further configured to determ ne a total nunmber (712) of print nedia
(400) routed in the printing devi€bAIKED) and deternine a percentage (708)
of the total nunber (716) of a particular brand of print nedia (400) to
the total nunmber (712) of print nedia (400). 2. A printing device (500) as
recited in claimlaA prtinaelevice (500)Sdongprdingtrenory conponent (504) confi gured
to maintain information corresponding to the total nunber.g(f @{'nt medi a
(400) routed Bynedie Ipnitiga2ssE0RY g I Dscmbignied g igyite 3 RENE MR} 19X nunber
of the pg{:ﬁl{'-%l ar brand of print media (400) having a recogni zable nedia
identifier (1 2). 3. Aprinting device (500) as recited in claim1, wherein
t he scanni ng adesinieg 451 (512) eonfEptddctal resugaimeer mediafidenified (4@2) tkatogni ze

S A S o R T R ol
conpri St Rehiting assembly (510);
an application component (514) configured to determine a brand of the print

media (400) from the recognized media identifier (402), the application component

(514) further configured to determine a total number (712) of print media (400) routed

in the printing device (500) and determine a percentage (708) of the total number

(716) of a particular brand of print media (400) to the total number (712) of print

media (400).

2. A printing device (500) as recited in claim 1, further comprising a
memory component (504) configured to maintain information corresponding to the
total number of print media (400) routed by the media routing assembly (510), and a
the total number of the particular brand of print media (400) having a recognizable
media identifier (402).

3. A printing device (500) as recited in claim 1, wherein the scanning
device (512) is an optical scanner configured to recognize the media identifier (402),

and wherein the media identifier (402) is an image on the print media (400).



a plurality of printing devices (500(1-3)), wherein an individual printing
devi ce (500) conprises: a nedia identification conponent (512) configured
to recognize a nedia identifier (402) that identifies a print nedia (400)
when the print nmedia (400) is routed for printing within the printing

devi ce (500); an application conponent (514) configured t@ Qﬁ{lejogijne a type
of the print nedia (400) fromthe re ogni zed nedia identifier (402); and
an informati on database (606) configldred to maintain information fromthe
plurality of printing devices (500(1-3)), the information corresponding to
a total nunmber (712) of print media (400) routed for printing, and a total
nunber (714) 6f a Apﬁ/ﬁﬁnb&pg}, CompBEsIBg: print nedia (400) having a
recogni zabl e nedi a .ideptifijer ) A\ Y 0; i inclaim
4, wherein thé ?H%hitr‘? (93611}&16@' nééﬁée)s gggflé%ﬁa( %@;&4 ggt g?’?%%mrfn?gé a nmenory
conponenteiedBN0) tiegiseted with a replaceabl e conponent (200) of the

i ndi vidual printing device (500), the mem)re/ conp nen(ﬁj é208 configured to
mai ntain the infor FePA ideptiiigalon rempogenil (3¢ ﬁPPa@“e d0i CEFEHof. 6. A

system as recllagd i:dgntﬁie‘filkmf} th @én?iifi@%lé l{ﬂﬁnfﬁ%@&i@ (hgt@%ﬂefni h8blifmedi@Mponent

(512) is an optical scanner “configured to recogni the media identifier
(402), and wh&40®)) is fohed fedprintingenithif iterprindi@@ Yevise E60Axt er mar k. 28 April 2005
23 7. A nethod, conprising: routin print_media (400). in.a printing
device (500); det eAheAPlifghign £9HBOx t?—ﬂé‘S ﬁ??%%“rﬁ‘iam éet?"ﬂgjﬂﬁ aé?%ep%tl tg‘?a_nd of
the print madgﬁnt 0889 400) B PAHERE03niz 6@ Helifel i@Ent{fPR02MRE Sai d routing the
print nmedia (400); naintaining information with a nenory conponent (504),
the informati em informeépoduabage (60@ eanfighred dabapintam Mfognatipn fiemndai a (400)
routed i glutrzt‘llefyportJ Qﬁﬁt{}% devices (500(1-3)), the information corresponding to a total
number (712) of print media (400) routed for printing, and a total number (714) of a

particular type of print media (400) having a recognizable media identifier (402).

5. A system (600) as recited in claim 4, wherein the individual printing
device (500) further comprises a memory component (208) integrated with a
replaceable component (200) of the individual printing device (500), the memory
component (208) configured to maintain the information for the individual printing

device (500).

6. A system as recited in claim 4, wherein the media identification
component (512) is an optical scanner configured to recognize the media identifier

(402), and wherein the media identifier (402) is a watermark.



device (500) and a total nunber (714) of a particular type of print nedia
(400) having a determ nable nedia identifier (402); determning the total
nunber (712) of print nedia (400) routed in the printing device (500);
determning a total number (716) of a particular brand and particular type
of print nedia (400) having a determ nabl e nedia identf@gﬁmﬁﬁﬂgg; and
determ ning a percentage (708) of the,total nunmber (716) of ‘a particular
brand and particular type of print 2%dia (400) to the total nunber (712)
of print media (400). 8. A nmethod as recited in claim7, wherein said
determ ning the type and the brand of the print nedia (400) conprises
scanni ng t he @ri nt Amwodihad,(cp0@yiswigt h an optical scanner (512) configured to

(302) 1 o a provuce dpupE Bl BB MR RB L IRROR e mark. - A method as
recited in cl gk@ndiningh@i@icnoft he prawwiadic Croopnedta Kraddpf the piimt mgdiat ed wi t h
a replac ?L?O%l) %ro?nogglgggr}gentizﬁg(r)bo% wthgr(la sae{i ironl;[tiinrg]g%hé:I I?I’\llrilt%edg? &%),
maintaining information with a memory component (504), the information
corresponding to a total number (712) of print media (400) routed in the printing
device (500) and a total number (714) of a particular type of print media (400) having
a determinable media identifier (402);
determining the total number (712) of print media (400) routed in the printing
device (500);
determining a total number (716) of a particular brand and particular type of
print media (400) having a determinable media identifier (402); and
determining a percentage (708) of the total number (716) of a particular brand
and particular type of print media (400) to the total number (712) of print media

(400).

8. A method as recited in claim 7, wherein said determining the type and
the brand of the print media (400) comprises scanning the print media (400) with an
optical scanner (512) configured to recognize the media identifier (402), and wherein

the media identifier (402) is a product barcode (404) implemented as a watermark.

9. A method as recited in claim 7, wherein the memory component (208)

is integrated with a replaceable component (200) of the printing device (500).



