NPS061- SG -1 PRI NTI NG METHOD USI NG DATA ENCODED | N A SUBSTRATE FI ELD OF

| NVENTI ON This invention relates to the use of substrates that carry

machi ne-readabl e data relating to the identification of the substrate, and
nore particularly to paper substrates that are printed on. However, the
invention is applicable for use on substrates other than paper. Wil st
reference is made to paper in the specification it is to be understood
that the MNFP®BG on is not limted to paper. CO PENDI NG APPLI CATI ONS Vari ous
nmet hods, systems and apparatus rel atitflg to the present invention are
disclosed in the follown endi ng | i cations filed by the applicant
or assignee of theP'ﬂP"Eng ﬁﬁ%n HE@FPHEBN&IS}J%TMTEM present

i nvention: PCT/AUCO 01273, PCT/ AUOQ 01279, PCT/ AUOO 01288, PCT/ AU00/ 01282,
PCT/ AUOO/ %1276 PCT/ AU0O0O/ 01280, PCT/ AU00/ 01274, PCT/ AU00O/ 01289,

PCT/ AU00/ BEBD §F W¥ENTON0/ 01277, PCT/ AUDO/ 01286, PCT/ AUD0101281,

PCT/ AU00/ 01278, 3] ALY s A |
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co- pendi n Ilcatl ns fi t he. appl gcant. or assi gnee of the present
i nvent i ong)on C% nit ersmog%gt elf-”\ﬁl}oﬁﬂid'ﬁ tis)tgp "Wt/ AUDO/ 01110 and

PCT/ AUOO/ 01111. The d| scl osures of these co-pending applications are
i ncor por a&sq, "@éﬂf,pﬁgﬁ%%-ref erence. Various nethods, systems and
e

apparatus relating sent invention are disclosed in the follow ng

co- pendi ng appllcatlons flled by the applicant or assignee of the present
invention on 30 YHMRPEAYHESBERI AR (FREDS o Bepreaubry Whrnass, diplord AU'BfO/ 00761,

PCT/ AUCO DORGRE, cdfehdidd JGRMIOBidn9 filed RETAUPHEHD 7dp Sassifdeel /oA hRQRIO hvention

CT/ AUy G0 B AR g BB AR 3 dlh el ronass
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appar at usthgsetatending apglictions aprie®pnitated vemtyi coss-afeendi scl osed in the follow ng
co-pendi ng applications filed by the applicant or assignee of the present
i nvention on 23Viys m&fHaf) systems and apparatus relating to the present invention are disclosed in the

following co-pending applications filed by the applicant or assignee of the present invention on 15
September 2000: PCT/AU00/01108, PCT/AU00/01110 and PCT/AUO0/01111. The disclosures of these

co-pending applications are incorporated herein by cross-reference.

Various methods, systems and apparatus relating to the present invention are disclosed in the
following co-pending applications filed by the applicant or assignee of the present invention on 30 June
2000:

PCT/AU00/00762, PCT/AU00/00763, PCT/AU00/00761, PCT/AU00/00760, PCT/AU00/00759,
PCT/AU00/00758, PCT/AUG0D/00764, PCT/AU00/00765, PCT/ALI00/00766, PCT/AU0C0/00767,
PCT/AUG0/00768, PCT/AU00/00773, PCT/AU00/00774, PCT/AUQ0/00775PCT/AU0/00776,
PCT/AU00/00777, PCT/AU00/00770, PCT/AUC0/00769, PCT/AU00/00771, PCT/AU00/00772,
PCT/AU00/00754, PCT/AU00/00755, PCT/AU00/00756 and PCT/AU00/00757

The disclosures of these co-pending applications are incorporated herein by cross-reference

Various methods, systems and apparatus relating to the present invention are disclosed in the
following co-pending applications filed by the applicant or assignee of the present invention on 23 May
2000:



NPS061- SG -2 PCT/ AUOO/ 00518, PCT/ AUOO/ 00519, PCT/ AUOO/ 00520,

PCT/ AUOO/ 00521, PCT/ AUOQ 00522, PCT/ AUOQ 00523, PCT/ AUOQ 00524,
PCT/ AUOO/ 00525, PCT/ AUD0100526, PCT/ AUOQ 00527, PCT/ AUOQ 00528,
PCT/ AUCQY 00529, PCT/ AUOQ 00530, PCT/ AU00/ 00531, PCT/ AUCQ 00532,

PCT/ AUOQY 00533, PCT/ AUOO/ 00534, PCT/ AU00/ 00535, PCT/ AUOQ 00536,

PCT/ AUCQY 00537, PCT/ AUOQ 00538, PCT/ AUOQ 00539, PCT/ AUOQ 00540,

PCT/ AUOO/ BEPSEISG PCT/ AUOQ/ 00542,  PCT/ AUOO/ 00543, PCT/ AUOQ 00544,
PCT/ AUCQ 00545, PCT/ AUOQ 00547, PCT/ Ad00/ 00546, PCT/ AUOQ 00554,
PCT/ AUOQ 00556, PCT/ AUQQ 00557, PCT/ AU0O/ 00558, PCT/ AUOO/ 00559,

PCT/ AUCYY 0056B¢T/¢'¢9|9/°Rfk§0?‘é%%(i°/00@@TP‘A%B?%@@%’QPCW%B%/ PeE 600/00522,
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i ncl udes vi si %‘PEX%Q?F?Q%% @d&g@é(%?ﬁf W@&qg m%w%ﬁ’%ﬁ* B AR08 by the
user usi ng anPClapPiodprdi akEl/Alea0i00680, RIS/ FE2aRd i/ AM0{005 36 CRLIVAT0/00588, Syst em
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machi ne- readabl e at are not discerna e unai of a
human. These ¥ Uoog’%”t Mo 20 N)55r Pt @leP0B0 e, R E1e(0059%, %QIM%E@@O%W each

page in a reglmmuqmamsger}rcwﬁam}rmoi1ag>mmmnpaﬁlaarﬁ$CTJAmhcybmtl on, hereinafter
referred to as a page ID, that differentiates each page from ot her pages

and i nf orxwatsiiQes @Iﬂ@sel cB—prfd[ﬁEEﬂpﬂﬁnonb% ﬁlb&ﬁffrattt%rhel%ﬁioﬁ&ﬁs@%f@r&w@-s a location
ID, that differentiates a subarea of the page associated with the tag from

ot her subareas w thin each page. The associ ati on between the machi ne- and
human- r eagadkeroofpr mation is recorded in the system and the systemis

thereby able to interpret actions perforned relative to the substrate by
t he user using &rrtcappavepred Bopostddeerbnpringg sebetvetes o ba gsed ateraotsly, in ematnkve t o
t he humangfieaeaiRheconpfi@r dBkys QR usbmmefa&wagrég %er@eaw CAd im0 oBEhE Al 00560,

we have proposed rinter which prints
p sErate emcludespv151ble human-readable mformatlon which, when “activated” by the user using an

appropriate device, causes an action to occur in the system. Systems have been proposed in which pages
are printed with machine-readable tags that are not discernable to the unaided eye of a human. These tags
are typically printed over the entire surface of each page in a regular pattern. Each tag incorporates
information, hereinafter referred to as a page ID, that differentiates each page from other pages and
information, and information, hereinafter referred to as a location ID, that differentiates a subarea of the
page associated with the tag from other subareas within each page. The association between the machine-
and human-readable information is recorded in the system, and the system is thereby able to interpret
actions performed relative to the substrate by the user using an appropriate tag-sensing device as actions

relative to the human-readable information,

In our earlier application PCT/AU00/00560, we have proposed a printer which prints both the

machine- and human-readzble information simultaneously and a system that has the ability to print

customized versions of documents, for example newspapers, for different customers. When the same

printer prints the machine- and human-readable information, it is relatively simple to associate unique




machi ne- and human-readabl e i nformation sinultaneously and a systemt hat
has the ability to print custom zed versions of docunents, for exanple
newspapers, for different custoners. Wien the same printer prints the
machi ne- and human-readable information, it is relatively sinple to

associ ate uni que NPS061-SG -3 page and location IDs with the human-readabl e
data. However, where pages are used with pre-printed or pre-forned tags it
i s necessHTS6tS§ associ ate each page with the data printed on a page-by-page
basis. Even vvith mass production thePe is no certai nty that a particul ar
paper sheet will have particular information printed on it or that

parti cul aP®f W&?CFF&’PIL%W%% hupyan-rggdnbls dafp- B‘ﬁ"’f’é"rs‘}‘l@’@tpag%%’?Plsgd‘é[“ftﬂ?'wnéedloar page

| D or sheptormbiangis g nacemad td asdabiats earciamewﬂi‘thmg@mht&on aPhIVMARRE ¢ Eﬁlslli\MENﬂ CN

Th t
€ pres e'm:th ﬂmﬂy ?1%51]090% tﬁereqp n §etrt§1§ty %%J[ a? ?alrtg:nlar p n%ea hheet w1{l gave ﬁ%ﬂé‘i“?’%fl OrmVﬁtl?rh d at a

identification onto a's
i denti fyi Piéptet Reit OUbfﬂl ammylahufmm@@at! afbﬂ'r@ted png sheatrbaving m partidgiat Hagd Bror ghesst omi zed

print | obgvapslpd@hlagsofpagdpced print jobs. Accordingly, in one enbodi ment
of the invention, a printer is provided which includes one or nore sensors

for detecting one or nore page IDs on a page to be printed and stores or
transm t ssuMART Y INVENREN! Ds back to the systemto which it is connected.
The system may associate the page IDs directly wth the docunent
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i nformati on Wi | st the system has nost uti in printing of custonized
pages, it W°§’f“?“|“¥‘3dB%“tiPé’%ﬂ‘df%PlaW’éoéu%‘?‘Eftﬂ‘h]@'%?d print jobs. Accordingly the
invention provides, in a first enmbodinent, a printer for printing docunent
i nf or mat i on ont A°WHslyin prsreabesiment of therinyeitioy agfinteryis mevidss whish indadchonebr t he

\F/)VII:]I n';] a{jeﬁi&e keﬂ@ksl.fﬁh cﬁ@ctﬂngﬁft@t dfre ﬂ@% s dl@?hg@@eiﬁe}fﬁnt@f anll Q@r@st dr‘ir.}(nsﬂnﬁbztﬁzrﬂgget I 0?
Ircn | rpnt._are rom o e e printer
clthir 2ok PO o R ik SRR TG e OB TSP BBt ar on.

i ncluding a sengor r orYEEh
The i nvenvitohe dcgenipnfomiastesr itinky assedtong: Deiolpaeat (o te dystrmfboatpr i nting,

the syst ep¥imag %&g@ imGnay Be &OIERMH Gth HY S Blint Shikhbefdh. ?Fhﬂg Qe Hid L E\Qst Qzﬁfy“ ment

i nformati on on print area, the print area In |ng| en

i nf or mat i BATRHAS %fﬁ“‘“it"d%%ﬁi‘ii P"BFSe’ém?yH;E” P isett Orapagpr e PR IfET pri nt ar eas
including identity information, the printer including: at |east one sensor
for sensing theAruivelthe inveption eavidesn ingsf firstipenbpsfiaent, agiater fomprintieendsminieier f or

transm t tinfghatlat dtolole bltRrCQAPULBTy of Yk 83s, dabtfordRbAnSRELEFIRG: idRH @pe of the
indicative of identity information which identifies the print area from others of the plurality, the printer

including a sensor for sensing the identity information of the print area.

The invention also provides, in a second embodiment, a system for printing, the system

including:
a computer systein;

a printer for printing document information onto a print area, the print area including identity
information which identifies the print area from other print areas including identity information, the

printer including:
at least one sensor for sensing the identity information of the print area;

a transmitter for transmitting data to the computer system, the data selected from one of the

following:
the identity information,

data representative of the identity information;




following: the identity information, data representative of the identity
informati on; NPS061-SG -4 the identity data, or data representative of the
identity data, the conputer systemincluding: a receiver for receiving
transmtted data, and neans for generating association data representative
of an associ ati on between the docunent data and the identity information,
and nenory for storing the association data. The printer may be capabl e of
printing B7F%HSE east two of the print areas substantially simnultaneously
and preferably includes at |east one ¥ensor for each print area. The print
areas may be side. by side or on opposite sides of a sheet of paper or

ot her substr at e MBI Yrinter prints on two print areas substantially
simul taneously a single sensor only nay be used if assunptions are nade as
to the relati od¥hicpresseietive efihetidratity datt i ti es of the two print areas.
Deriving the identity of one print area thus allows one to derive the
identity of thetiseemtr pstéminclediga based on the assunption. The identity
data is preferably represented on the print area in a coded form and
preferably the apxtivt fr recandlgudesitad decader whi ch recei ves coded data from
t he sensor(s) and outputs decoded data representing at |east the identity
data or at | easineinh®r pahemfingtaysodifibo idBdkprOBntatil16F ah AQBYidkibry betlRbBth &Y wAnS O

i ncl ude I&gq&éggmg%QQMbTq%mq%goder may be at a renote | ocation fromthe
printer such as a neétwork server. The identity information of each print
area may be represented by two or. re physically discrete itens of data
and the decoder "85” ﬂﬁﬂﬁ%ﬁﬁé%%ﬁ@ﬂngﬁta representing at |least the identity
data or the identity information after receiving the two or nore separate
items of data. THePYHIYY Do sapeblsob PEPRE | & &L tye vh the driny wees sehsariabt | c

radi at i onsiauined@tyesd prefreblpinyisdeca lleas bi@pensor @dr edch rirt ke Thd pYinthodadmQ e tilke pri nt
area. Howeve L.dent.t t be represented in .ot her ways, for
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preferably supplies docunent data representative of docunment information to
t he The identity data is preferably represented on the print area in a coded form and preferably the

be a

printer includes a decoder which receives coded data from the sensor(s) and outputs decoded data
representing at least the identity data or at least the identity information. The identity data may also

include location data. The decoder may be at a remote location from the printer such as a network server.

. The identity information of each print area may be represented by two or more physically
discrete items of data and the decoder may output decoded data representing at least the identity data or

the identity information after receiving the two or more separate items of data.

The sensors are preferably sensitive to electromagnetic radiation and detect the physical shape
of the identity data on the print area. However the identity data may be represented in other ways, for
instance using magnetic inks. In that case the sensors would need to be a magnetic sensors. Chemical

marking may also be used,

The printer preferably includes a transmitter for transmitting information to a computer
system. The transmitter may transmit the identity data or identity information to the computer system.
The computer system preferably supplies document data representative of document information to the

printer and associates the identity information with the document information.

The printer may also generate print information indicative of the information printed and may

transmit this information to the computer system. The printer ot system may include a user interface to




printer and associates the identity information with the docunent
information. The printer nmay al so generate print information indicative of
the information printed and nay transmt this infornmation to the conputer
system The printer or systemmy include a user interface to N PS061-SG -5
enable a user to input the identity information or print information. The
printer may include neans to detect failure to correctly print document

i nformat i Bf%9G0 a print area, such as due to a paper jam and be
configured to transmt the void signal®to the conputer systemtogether
with the page ID (if not already transmtted). The conputer system nay then
mark t he ef&a@?warﬁ?mﬁé&él#@tya%fomvwrmwafmmn sensors may be positioned to
sense the identity data before or after printing of the docunent
information on {Therrinssprydtcudemneng tadetest Riture T beresystignipomynt gifemnaiveosuch t hat
the print ginr gied i |sﬁ€‘ﬁ51s aRdo Ta'b@d@lsﬁ}nt é‘ldlbgg&ltf bbrdtt @ ¥eRmAihel RN Yo tb REQuRRT 1 ON

associated with conputer _systemprior to recelving
docunent ﬁ'ﬁf’f%mg%{]é% g’ﬁ#‘ g‘f’@?fe\}\ﬁ) t(‘ﬁn"ct ﬁ]éea%‘/r'?aﬁfm"éerdéérhe PTBVECEIRTENY St i on may
be based mievdngmgd IDpabdigabily on document data received froma conputer
system The invention provides, in a third enbodinent, a nethod of

associ ating dOC U%E&lsotsnﬁ@rﬂ’iﬂioh%ed ﬁ)l' def eb i@éhtl@ncﬁtaQ;efo&: & dierdprinting &f T i Nt

ar eas Wltgloc gomy ] On natelct% wh %ah di stingui shes the print area from
others of “{He uraf'“t TR PROEt nel udi ng: providing an print area

havi ng |dent|ty at a on or inthe print area, the identity data jndicative
of the identity PhPErHEe Wﬁrateﬁll‘iwwgfhﬁémﬁerﬂf’i”ﬁf@’idt‘iﬁﬁsfmtb}dfrﬁ%’ #B o8 Heriocument
i nf or mat i ofeymatitre aspeciaet] evithi anprintidicm g the abm}h&aststeﬁlnﬁlos engodividgodocEmins tdrg t he
identity dat@ed Pk Blin: TBE N ' i nf ormation, and
a print area path A \M%Bﬁ% pri n?h%@]e%gﬁlﬁ)% ! Ingslgtﬁte dgpﬁ%pﬁﬁ hﬁon Ormlmﬁetn% area
pat h pass‘i‘aﬁg"“é’d‘fd&f@é‘rﬁ°°mﬁ“ﬁé5¥§t@ﬂsor and through t he print rrechanl sm passing
the print area along the print area path and through the print mechani sm
and:  sensing t ke ingelive proyiddadr athisd erotiediment] ameethad efessoginte peckmdnl infyrtatien
docunent jf-06rBid 21 pfhﬂath@' Jfblem RfehsVithAiBay i@ hhnoh Mdich h&@emg%&t thd Mrint RELT MALT ON
fromthe ensed i d_ creating association data, associating

the i dent Ot?eﬁsfoég’ﬁglf'ﬁalb% t%‘?efl?o‘f ’Ha“ddf@cunent informati on. The nethod may

i nclude providing docunent data to the printer, with the docunent
providing an print area having identity data on or in the’ print area, the identity data indicative

of the identity information;
providing a printer for printing said document information, the printer including:
at least one sensor for sensing the identity data;
a print mechanism for printing the document information, and

a print area path which print areas to be printed follow, the print area path passing adjacent

the sensor and through the print mechanism;
passing the print area along the print area path and through the print mechanism and:
sensing the identity data of the print area, and
printing the document information onto the print area;
deriving the identity information from the sensed identity data, and
creating association data, associating the identity information with the document information.

The method may include providing document data to the printer, with the document

information being at least partially based on the document data.




information being at |east partially based on the docunent data. NPS061-SG
-6 The identity data may be sensed before or after the docunent information
is printed. Where the identity data is sensed before the information is
printed and the docunent data may be at |east partially based on the
identity data. The identity data is preferably carried by the print area in
a coded data formand sensing the identity data includes sensing the coded
data and WE8HHCng t he coded data to extract the identity data or the
identity information. The nethod may i®ncl ude repeatedly printing the same
information on different print areas and include generating an index
signal to indi cateldgptipglamaphe eascdhetie of afenbe dospreat isfomptienis printadt Whrea may
conpri se GBedchlits aitLlseBel bARE the SWEHIa@dS i pitddein®d fhe Alo&RRATIaRMPIP QY leasP! MY

conpri se a urface, such as part of a continuous strip of
paper . mPﬂ lt’as On%&lf?m%'a%gr is used, the method includes sizing the

print areas on e, fI to accono dat dlfferent sized print jobs. The

met hod may deri f?g datérlf‘tpi“’tf ?%‘i‘}? BnS i & CTdﬁﬁda(Saffo‘E“haé‘d §PFRR S ea or
derive t hﬂenutydfetaUnctuyesdaslag the lebd m a0d darnding theagded ddthe areichibdlidenty dak 80

i ncl ude dgt javiing.Aak@,l ndi cative of a reference point or zone within the
print area. BR "EF DESCRI PTI ON OF DRAW NGS Preferred and ot her enbodi nent s
8];_” ;,r]eV\; {]Xe::]t& g?’léel\flmlgéeﬂlxop%%w ¢ Sdecrl%e?eeﬁed rFrlnﬁnégyrsaén\}%Llthrmatlcin on \(}\ﬁer%%ruggre%)égygl shows
a schemat ingudsigeheratiganindéx signgd to lmlf@te adasesion dicaddy of e mpepisr st enbodi ment of the
invention; Figure 2 shows a schematic plan view of the printer shown in
figure 1; Fi gur &ad pshiews may eohswrhd dscsiedefad, ewh af a diepf a shtenf ape.or dyng t 0 a
second e t Vi ew
of the p?il?) n }égrg%rs% rct)l\?\i oifarr}sqrfz{cg \éﬁdg a% ?&FQfSulrngmogss %615\5@9%\@{5 C e%gﬁgﬁolgﬁfg&% ew of a
printer aebrgmagodiprludessiing the o aisien e Ty acmmpdstediferediizedorigiihs: 6 shows a
rear three-quarter view of the electrical systemof a netpage printer
accordi ng to théhe imyikadripdy shriverheyidentity datg Higwsa siteeatps off theperjpe pregperedepivei tht ed or

pr e- f or Medenttytdha tra@Svol Pmare fbd, St | ayout; Figure 8 shows sheet of paper
pre-printed or pre-fornmed with tags in a second | ayout; NPS061-SG -7

The method may also include deriving data indicative of a reference point or zone within the

print area.

ERIEF DESCRIPTION OF DRAWINGS

Preferred and other embodiments of the invention will now be described, by way of non-

limiting example only, with reference to the accompanying drawings, in which:

- Figure 1 shows a schematic side view of a printer according to a first embodiment of the invention;
Figure 2 shows a schematic plan view of the printer shown in figure 1;
Figure 3 shows a schematic side view of a printer according to a second embodiment of the invention;
Figure 4 shows a schematic plan view of the printer shown in figure 3;
Figure 5 shows a schematic side view of a printer according to a third embodiment of the invention;

Figure 6 shows a rear three-quarter view of the electrical system of a netpage printer according to the

invention;
Figure 7 shows sheet of paper pre-printed or pre-formed with tags in a first layout;

Figure 8 shows sheet of paper pre-printed or pre-formed with tags in a second layout;




Figure 9 shows sheet of paper pre-printed or pre-formed with tags in a
third layout; Figure 10 shows a portion of a printed strip of paper wth
mul ti pl e pages printed continuously along the strip; Figure 11 shows a
cl ass di agram of a netpage page instance according to the invention; and
Figure 12 shows a class diagramof a netpage blank according to the

i nvention. DETAILED DESCRI PTI ON OF PREFERRED AND OTHER EMBODI MENTS A
printer 1B$@méﬁtord|ng to a first enbodi nent of the invention is shown
schematically in figures 1 and 2. Th& printer 1010 has a supply of cut
paper 1012 and a paper_ feed nmechani sm 1014 for feeding sheets of paper
1012 a prFﬁ?eﬂﬁ@ﬁﬁﬁ?%ﬂﬁﬁﬁﬁﬂﬁpWW@OprﬁFmﬁﬁﬁﬁéﬁ?§ﬁﬁT®@Hmhay use any type of
printing technol ogy for "printing" of the, preferably human-readable,

i nfor mat i Bigure | hghaws ¢ portipn gz printed sffip elcbape with prliipie pages pofited dpatinupnsifalongihd y

i nvi si bl egrigrachi ne-readabl e i nformati on. Exanpl es of suitable print
mechani sns i nclude a | aser print engine, a LED print engine, an ink jet

print engggge (i NAEWsMRass dﬁb%(Bf a fRlp8Glphde Gstafl BEbARS oRelifentIRGRANI Cal , MEMB),
dot matrix, thermal dye sublimation, rotogravure or even a S|Ikscreen

printer. Print, ABGHARE t k deposition type print
nechanlsnsﬁﬁentloneg s%%%mB%ﬂﬁ&m%%%gggg&M@%tbﬁngmg "other types of print
mechani sms include a Braille inprinting nechanlsn1 or use of thernmal paper,
such as u ' e sheets 1012 may
be inpri %tﬁg \%D;Hﬁggfz o??fﬁfgagg??@ (ﬁ\lﬂss an%bff-’ﬁ@i'ﬁrgl nt nmechani sm 1016
nmay be a devi ce Af gintes éd i@ @tdomMBb Yo a GREsMPbAIGer: BEhS Inddn@orOff sHoe seibBicA9mi cal |y

active in erstandln ctronic ctiv nks,
refer enceﬁ%%g rra%%d ? T?e EE%FDJF A NOTY ¥ P ?’%@ﬁa@ RNT %gch%ec vy 0]%5%%
6, 120, 588fee®gﬁhﬁ8t5@2@perrﬂ@l2 Spriy6 mech@m W6, Taswingmedjanism 1814 miy Wompdypael on, t he

contents mm.ﬂgle&hu@g& eorl ﬁ}ﬁhﬁlg,d Qeknk) @Rty Y& LLRN R rmalitEsincP ft isHofequEL hani sm
1016 prlnﬁs pass but rlnthﬁ on_a single

si de per tiing s"tf&"ﬁ °t R fﬂP‘PiéﬂVéSE‘ﬁepénaa}fmfrFPB st UEAL O, P SrRk Biaber

sheet s 10ﬂ1a:hanssmpmem1bsra fatee griro enghteea £.BID ped enditehart jalg gt A0l dngha (@érmblegiegh- one
surface ofi.grch 9@ Loe, &l Surhd2 % a encodi ng
a conmon pgbe B Sm' eg%ﬁﬁ engégﬁngM%ﬁ%ﬁﬁ%%%ﬂ %%xgﬁ%nghﬁ£ﬁ%%§iﬁaﬁgﬁlon | D.
Whi | st |t“%§m6H§P@Fred that there is a one-to-one relationship between a
page | D and a physical surface, this is not essential. A single surface may
have nore than P@ﬁéﬂﬂﬂ@t}i'ﬁf@mthee@emcwemwnd igh depesition typp ampe meani@ismichtionédy a
single reﬂmnnmyhsecg E@mfplemioamnﬁgeoﬁp% i Bni SRR 1L &aﬁlbmnmgm%mnpal ly
separate dlstl %urface suc a nunber of sheets of per. Tags at

Che sane TR RoRRN FiELPORT S GRFeeein Fowing. f1 LA PhEa |15 TR

t ypi cal | yinpphigedseirie:ldcomatllycntive Diks Rege prihDsecBnzm R’:fleiyabh)dewua If(ﬂlslﬂechﬁbl},eac h

Surface b c 0 ete ca. CLIvVE St OIL acwe y
by Y}(Q‘ﬁf estaﬂ: J‘fth ‘fﬁ?tro‘?lf 1§Dar & QITLk ﬂ%ﬁ@%gﬁéd)?g @lifle 89%&& Ay

serve to uniq ater ful
expl anat i ik @ferepgggma@d@jpyé)atent Nos. 6017 584, 6,124,851, 6,120,839, 6,120,588, 6, 118 426 and

6,067,185, all assigned to E Ink Corporation, the contents of which are included herein by reference. The

printer mechanism 1016 prints on both sides of the paper in one pass but printing on a single side per

pass is within the scope of the invention.

Each of the paper sheets 1012 is pre-printed or pre-formed with tags 1017 on at least one
surface of each of the sheets 1012 with tags 1017 on each surface encoding a common page ID and each
encoding a unique (on the surface) location ID. Whilst it is preferred that there is a one-to-one
relationship between a page ID and a physical surface, this is not essential. A single surface may have
more than one region, each with a different page 1D. Similarly a single region having a single page ID
may span more than one physically separate distinct surface, such as a number of sheets of paper. Tags at
the same location on different surfaces have different page IDs but typically the same location ID. Page
IDs are preferably unique to each surface but where not, two or more of the page ID and location IDs

may scrve to uniquely identify a page, as will be explained later. For a full explanation of tags, coding




NPS061- SG -8 and physical structure of the tags, see our earlier

appl i cati ons PCT/ AUOQ 00560, PCT/ AUOO/ 00568 and PCT/ AU00O/01 110. The tags
are preferably printed in a regular pattern on the surface of the sheet.
The physical structure of each tag and the |ayout of the tags is not
critical and the tags nerely need to be at a sufficiently close spacing
for the intended use and the capabilities of a sensing device used by the
end userNtB¥®Et ect the tags. Exanpl eg of suitable tag structures and

| ayouts are found in our earlier applications, PCT specification No.

PCT/ U898/2 US P t ent Nos. % 625, 412, 5,661, 506, 5 477,012 and

5, 852, 434aln "’% Sﬁ‘f"g‘ﬁet o s e PRLPIRIRE AP M A540y PGTAE0M36G8 ands i t abl e
| ayout s i AET/aUe/01t WoTle thgn awhpkediablyheined s, raguir paterh ©h @ s@rfacd dT@hevsRiel. TGS  Of
tL1.ang! eSpibbEahAlr of e e O b RLEL Yo BOPGEN RS, SLED neGUAdLL | 2t eral s
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any ot her " F@@‘m féﬂse EPP"“PgrfP@QTJPl&PdeéBieéé‘i ﬂlhaappmlgleﬁof\ﬁeqemsme ésvwewwvérbe thy ehds

sel ect ed fiserOt® &tekiOthe . nExTaMplesl bf dufiabROlag @BRARL 184 15HAL are B4 RIS earlier
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9. Prefer%b vﬂqqlﬁéer%@@araﬂaﬁ%le aefasograms r@m@usm@a @Pryagwmméqggns apdeny othere r
codi ng netefuddsr mlabﬂajecu&eidg n Sd@hs, aﬁereUxSE sdl)efcteh eb 8 kcSinfity. ol cSHN@LS 1 at her
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number Wi by Fa%s\fi’fiﬂna a@ﬁ?fft?gélaéﬁf’wh‘ﬂﬁ%‘? -of page IDs to enabl e unique
identification of a page on a worldw de basis. However this does not
precl ude use of r@fe@%l? dF page aadhigpatien 15 e apesshiopmbeny utetheigsdippmethodpnky benot  be
used i n aned fkleisast HGeRBNGERE S}bﬁb'bls Hﬂﬁr ﬂhﬁgﬁlmad’rﬁ HARE s)élcélé“cﬂgutgrﬁed éygﬁﬁ];tl fy a

parti cul printin t ags. over the entire_page may be

unnecessgengﬁg%gtg{r]le atlfnil i bg‘%“ pag §rSCOtﬁT pge émg Fie o8P fgior éfbemba]? #i s | eads

to pot entIP?ﬂeedp) F@BVWfﬁaE@m@mame@r w: tnknddd prerpree toohiqudiieidsififygegageagthinttive

det ecti ng.ak oﬁth§én'0&ln§1eﬂt A8hif (Nhlbfp&'lbpag;_ Y Qled Itslyﬁ'bselmy%gle%haﬁa ST ey €2 Of

t he page rTF% Eﬁprldnte with tags or_ exanp rgy square of tags

coul d be PPPROEGPPHIY he& %ﬁ“h‘@?ﬂbﬁrofc%%edé’ﬁéﬂ %ﬁable t“H@‘eﬂ%?Q Katign OEHQW‘T o figure

9. O her voldwitl¢ ipris Hawevehis Sdebha® precliliie ufe of gitaer orkDAIQ: priviioddes two sets of

sensors 1018 and 1020 arranged such that the paper sheets pass between the

two sets of senwoe#s thWIphﬂar tvﬁlﬁloﬁl&nﬁaf ) a@@fﬁdricinﬁ et ButIRNSE aégﬂeretbaﬂed %o ‘

the paper il crruBUTiES B uRlfe f IRy R aE REGHE Fuse' B Sl %€ ©
Theoretically, a page could carry a single tag but this leads to potential problems associated with darmage

of the single tag, the detecting of a single tag or both. To avoid such problems a small area of the page
may be printed with tags; for example, a 5-by-5 square of tags could be printed in the corner or corners of

the pages as shown in figure 9. Other locations are possible.

The printer 1010 includes two sets of sensors 1018 and 1020 arranged such that the paper
sheets pass between the two sets of sensors with the sensors positioned to sense any tag information pre-
printed or pre-formed on the respective adjacent face of the paper. Each set may consist of a single sensor
or two or more sensors arranged across the paper path. Use of two or more sensors provides redundancy.
The sensors may be similar to that disclosed in relation to the netpage pen disclosed in our earlier
application PCT/AU00/00565. Preferably the pre-printed or pre-formed information is printed using an
infrared-absorptive ink and so the sensor may be a charge-coupled device (CCD) or a CMOS image




or two or nore sensors arranged across the paper path. Use of two or nore
sensors provides redundancy. The sensors may be simlar to that disclosed
inrelation to the netpage pen disclosed in our earlier application

PCT/ AUOQO 00565. Preferably the pre-printed or pre-forned information is
printed using an infrared-absorptive ink and so the sensor may be a

char ge-coupl ed device (CCD) or a CMOS i mage NPS061- SG -9 sensor sensitive
to infrar BFE%%ht. This nmay be achi eved by using a CCD or CMOS i nage sensor
which is responsive only to |nfrared rlght or by providing a filter for a
br oad- spectrum sensitive-CCD or i mage sensor. However any suitable

i mge sen¥BiT itH %}“"Bé?%@aé"(ﬁ”lghfh@‘%%ée Hhisd Hb’t‘smﬁé CERros MO &nageyseayt Vil is

nmet hods. Eqronse@ea)mp h€infrirbilightor @ brioGing i ket €28 bibad-$pedirum iskrSiti&CCiIL ol dMOYISE  Of
magneti c ntln of 1 e gs. It will be appreciated that
t he senso%ﬂﬁgessgtlssr ?é‘ﬁe er%nrfdgm%g ﬁgorrf’éa ogbe appr opriate for the type of
i nks used and |f magnet.i c .i nks re ut i hen the ,sensors need to be
sensitive to mag nee?gélfﬁdgﬁt&’e RO BieOpY© ‘ﬁ%ﬁéﬁ%{ o opmge-die BErtios SRk § bt hods
ot her t haits swegrilstuscofamgnest ikt foothagmetiitiog sfolsthgaglt wilybe bepracwed dastheesior ed or
required. se@tlbﬁsranémsbgasnee%%%%}s%pmg yﬂ@wﬁ&gm@&eq%a ﬁ“n{ %n%m‘sl{ a.%%m%nds to

encode information, e.g. chemcal sensi n
appr eci at BEP BhEpsopHsedte iy i?ﬁ%t“’é F‘bm?gfl%‘éfﬂ a“r‘deﬂoh‘fli’c@f@mt%e“t’ FdiageapEmsipamttiognd so

the procesBerfan mapiced ﬁi’d&ﬂdcﬁ@na@t’ﬂ:ﬁc teR@ngl lﬂ@g&&sédsasrﬂdﬁllﬂd S il GRRaLesd to a
vice. Prefer ablglé t he sensors

novabl e se eyi ce,

are positii g?]e lu% g‘ er Ofdgﬁlereﬁltacogp?ug&g? ‘a‘%ﬁg {rlg %‘ﬁ’? & & Remifaheegie adsengipe.
substantially u? orted q tgorrespo&dl ng to viewing the tag at 90 to the
paper path. If ‘iagprﬁcéa(te Q'Bb STeRB 2 EIMEe fodkepapegpatand sk Rsey of n our
earlier appirraieg thomng ilkREH/ iNDD/sBRES Snaaed toﬁ(ﬁl'dvéulm&s@@a@&:ef @th SQpeeShd NQ

Vi ew N0 alo, R0 FOGLE FRXS: eldolifsifl scPlhk Ml e tqgera@a ko ﬂ?eg&agensm?sgt h sides
and having two sensors neans I visi %) ﬁ:’ occurs on only one
si de, thesubyiaydaliyjupdisteried pasi ‘é’“f??‘i’”ﬁ’fﬂg FyVisming th%ﬂamy%m Hfa\‘il% papaigRatho Ff thiky astnosu de

i rrespect poablof thenhhamy tebBniaP edisclobedi MS edut eaxrueﬂt@pﬁo%nprl’d"lv&moomb%ést Eﬁ‘d printer
is only c r|nt|n on. one si orientation of the paper
can be gu%?lzmtj&mgg“ rcﬁmm%wewinﬁe R %('ﬁaype ik ffif act urer - suppl i ed cartridge
of paper, then rintin tags on only one side and having a single
sensor will stif t‘B%QKftlé ?gé on pgth gies 6?de}fa§‘P%B‘I"ée‘is‘?’f%tfneaf‘ﬁ@“ﬁ%‘@%b‘? Pifigy  each
page i s dexiryedontyr @prsilads sdnwithesivlepdvegwill alafsdae. tags blowensele ireksfectivier e is a
known r el gt Qnshi.p, -pgﬁmng r he page | D
of one. ey HERAARD b AR pRnBA0G PRl aflppb Wid 48 REDC 12
sheet of Phpaiong e B@ereﬁééa@arawsqdhsuclt Y ﬂefrvsmﬁqqmw@fé@ermphedtqq@nqgag% IDs of
the two spipdranapreQhinihgPAER oG Al MDELvARZ dindM18is6r Wil il beRYsibiIUTDer . |t
follows that, knowi ng the rel ationship, one may sense either surface and

derive the pagelt'lﬂ)rél@rablé e Rl S ISHF éa@?ﬁage gdeﬁv@&'ﬁ'% 134 helefl PRSP may be
used; ex | es tatLe 2n-1 nd, 2n & 2n+36

wever, if there is a known re%atlonshlp between two or more page IDs then deriving the page ID of one

page allows one to derive the associated page IDs. For example, a sheet of paper may be encoded with
tags on both sides with the page IDs of the two surfaces on a page being 2n and 2n+1 where n is any
number. It follows that, knowing the relationship, one may sense either surface and derive the page ID of
the other surface. Of course any relationship may be used; examples are 2n-1 & 2n and 2n & 2n+36. Thus
in a system where there is always a known and unambiguous relationship between surfaces, a single

sensor may be sufficient.

The sensor sets 1018 & 1020 are located upstream of the print mechanism 1016 such that the
tag information may be sensed and decoded prior to the paper entering the actual print mechanism 1016.
If desired the decoded information may be utilized to determine what is printed on the paper sheets. For
example, with a customized newspaper as envisaged in our earlier applications, the layout of the human-

readable information depends on the paper size and, if desired, the printer may be capable of printing on




in a systemwhere there is always a known and unanbi guous rel ati onship

bet ween surfaces, a single sensor may be sufficient. The sensor sets 1018
& 1020 are | ocated upstream of the print nechani sm 1016 such that the tag
informati on may be sensed and decoded prior to the paper entering the
actual print nmechanism 1016. |f desired the decoded information may be
utilized to determne what is printed on the paper sheets. For exanple,
with a cud¥iSiiS®ed newspaper as envisaged in our earlier applications, the
| ayout of the human- readable informa G-on depends on the paper size and, if
desired, ,ge TI‘)_I’I nter may be capable of printing on NPS061-SG -10 different
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drive orftf Reysigatindiffersariesption figh thy g docypent é%ﬁm}es tudearitromyic g s

cont i nenten tiER@meShRfAG Or AhepataGR orkflH sysly ob@oBereOiinée Of print data 1030 which
the printer 1010 utilizes to print information onto the sheets 1012.

Al'ternatively anetshege &ORPLLEMaRY shifcelofiind @ 1060 WichtaRriEd 1040 utilizes to
print information onto the sheets 1012. Alternatively another computer may be the source of the print
data 1030 and the data 1032 may be transmitted to the storage device for association with the page ID
data. It will be appreciated that in the netpage system envisaged in our earlier applications where all
devices connected to the network have a unique identifier, a first computer may send print data to a
specific printer and then send data to a server relating to both the information printed and the printer to
which the data had been sent. The print data 1030 sent to the printer 1010 may be based at least on part of
the data 1032. Alternatively the data 1032 may be created separately, such as by manual data entry,

particularly where the printer repeatedly prints the same information.

The transmitter 1024 may be connected to the storage device 1026 by wire or wireless means
or a combination of both vsing conventional techniques. Wireless methods include infrared, radio and
acoustic transmission. The protocols used for the transmission of the data are unimportant, Examples of

suitable protocols include TCP/IP, IPX/SPX, NetBios and NetBEUTL. If the printer 1010 is connected to




data 1030 and the data 1032 may be transmtted to the storage device for
association with the page ID data. It wll be appreciated that in the

net page system envi saged in our earlier applications where all devices
connected to the network have a unique identifier, a first conputer may
send print data to a specific printer and then send data to a server
relating to both the information printed and the printer to which the data
had been ¥&%#§1:5CThe print data 1030 sent to the printer 1010 may be based at
| east on part of the data 1032. Alterfhatively the data 1032 nay be created
separ at el such_as ty manual data entry, particularly where the printer

r epeat ed| é‘ © BTCR PIPrifthiate 3 ia the Intepred iiedagiinsomatipn may fedpastritied ke Bymae desige 1986

connect edvik ﬁleﬂﬂﬁ@nesmﬁs’ ﬁ@iﬁalﬂ@ﬁdld&ﬁdé&@ﬁ@orb}l ofthd Bg Bfornviktibredt B8 BriddR 8N to 1Rducd

TP 80 Rl K30 SORMEMLL Ml L ARl T BB ITES G11R, | 0! Ve

i nfrared, ransnt ssi on.
transm ssFe@Wr @f*hft ﬁeﬂﬁale‘awaltﬂ@ wriis mpostata writh alE@leamgésmg)f:arrl@mut atthengpraoit ocol s

i nclude TEREN Riterhdd Xé]ﬁﬂé(prmlt\? B RenRRdicNad: RhRleh mtel’pfretst tncetaé)ﬁﬂa%g g&ra&&ﬂr@;ﬁ%es
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Figures 3 and 4 schematically show a printer 1110 according to a second embodiment of the
invention. The printer 1110 is substantially the same as the printer 1010 of figures 1 and 2 and
accordingly the same numbers are used for similar components. The printer 1110 differs from that of
figures 1 and 2 in that the sensors 1018 and 1020 are located downstream of the print engine.
Accordingly, the printer 1110 is not capable of sensing a page ID before the page is printed; however, by
use of other sensors, page size may still be sensed, as in conventional printers. The printer 1110 operates
similarly to that of figures 1 and 2 in that the coded information pre-printed or pre-formed on the paper is
sensed, decoded and associated with information relating to the data printed by the printer 1110. Locating
the sensors 1018 and 1020 downstream of the print engine 1016 means that paper jams within the print
engine do not need to be addressed in relation to associating the correct page IDs with the information

printed. Conversely, pages “voided” by paper jams cannot be detected.

Whilst the use of cut sheets of paper is the preferred method of implementing the invention,
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the canera may transmt the image printe network server oOr It may
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and location ID pairs for each page enables the system to record the extent of each of the printed pages.
Thus it is possible to identify or derive the physical location of given any page ID and location ID pair.
The physical dimensions on the continuous paper at which page IDs increment need not be fixed for all
applications. The continuous paper may be supplied with page IDs incrementing at separations
corresponding to A4 or A3 sizes, for example. However, since each page ID and location ID pair is a
unique identifier, there is no need to match the location ID repeat dimension with the expected printed
page length. If the repeat dimension is known, then a first page ID and location 1D, together with a

particular page length, are sufficient to determine the page ID and location ID “extent” of the page.




and so the length of pages between print jobs may vary. In addition, if
tags are printed over substantially all of a surface there is no certainty
that a finished printed page will have tags that all encode the sane page
ID. In fact, it is extrenely unlikely that this would be the case. As such,
a single page ID, by itself, is insufficient to identify a page since the
sane page ID will probably be encoded in tags occurring on two or nore
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As discussed above, use of continuous paper means that the start of each page is not known.
The physical offset of the tag sensors 1212, 1214 and index sensors 1218 from the point of printing 1220
is known; use of the index point or points 1216 enables the start of each page printed to be known, which
together with the known offsets allows the first page ID for the page to be derived. For example, assume
the effect of tag sensor position and index sensor position is that the paper moves 10 rows of tags after
the index sensor detects the start of the page before that point passes between the sensors. The system
may derive the page ID and location ID of the first tag on the page by adding or subtracting the
equivalent of 10 rows of tag numbers to the page ID and location ID combination sensed by the tag
sensors when the index sensor senses the index point. Alternatively, the system may count 10 rows of tags
passing between the tag sensors and then read the tag corresponding to the start of the page. It will be

appreciated that with a rotary press, the end of a page immediately precedes the start of the subsequent




Located downstream of the print rollers are two sets of tag sensors 1212 &
1214, on either side of the paper. As in the other enbodi nents each set
may be conprised of a single sensor or may be conprised of multiple
sensors. The rollers 1208 and 12 10 include one or nore index points 1216
such that index sensors 1218 may sense the position of the rollers. Were
a single index point is provided on each roller, the index sensor 1218 is
only capabf¥815% sensing when the roller is at onIy one particul ar
orientation; nultiple index points spé%ed equal ly around the axis of
rotation all ow the sensors to determne when the roller is at one of many
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601 t hat |n€%nporates the present invention. For a full description of the
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different width papers are wused in the printer the paper will always pass

between the sensgis 7 SR 4 AQS 1RI0C PPl SR PR o8 wfltﬁ)rtégg%(ﬁrl”or use with the
invention. For clarity fewer tags are shown than are actually printed or formed on the page than in
practice and each is shown proportionally larger relative to the page. The tags 1302 are in a regular
pattern over substantially the entire surface of the page 1300. In the page shown the tags 1032 are in a

rectangular grid arrangement, but as discussed earlier, other arrangements may be used.

Figure 8 shows a page 1350 pre-printed or pre-formed with tags 1352 for use with the
invention. The tags 1352 are in a regular pattern in two strips 1354 and 1356. For clarity only some of the
tags are shown, The first strip 1354 runs along substantially the length of the page 1350 while the other
strip 1356 runs along substantially the width of the page 1350. Whilst not shown, the tags 1352 in each
strip may be arranged in any suitable layout. The page 1350 is not capable of being used interactively,
except where tags exist, but does provide to ability to identify each page. The strips ensure that at least

one tag will be sensed no matter the orientation of the paper relative to the printer.

Figure 9 shows a page 1400 pre-printed or pre-formed with tags 1402 for use with the




the paper are preferably printed in infrared-absorptive inks that are not
visible to the unaided eye of a hunman. Accordingly the sensors 950 and 951
are optical imge sensors sensitive to infrared light. It will be

appreci ated that sensing at other wavel engths of |ight may be used as
desired or required by the substrate and ink conbination. The use of inks
that are visible to the aided or unaided human eye is not precluded. The
sensors 9BGOH-SG51 detect the page | Ds downstream of the two print

mechani sms 602 and 603 and pass the “13f or mati on detected to a decoder in
the printer controller simlar to the decoder utilized in the netpage pen,
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corner of the, e 1400. Again the tags 1032 in each area nmay be arranged

in any suﬁW%iHPge%gW%f?P’?edTﬁ paG e 18A01 Shows g glpss e‘é%%f"éthblfetpﬁ%ﬁ‘%‘?@z%ed

interactively, except where tags exist but does provide to ability to

identify each pHge netpaeesiisy each hiatk it manased by APRF syehyhase dentidndeernined t ag,

t WO sensofidn t iank @049 i € usuSiGvait Sia the DHST WKeh thd bla@ds firt pRALdAd kNP RIbaidt and

l]_iggs gfapgag glg):; %g;%@t I f{:}isﬁi‘apl'g(l’.‘é %g%ﬁt l%é)ﬁg%g ?IW%th%blg&[ 1ItsI S%Q.IS %fcha%ge%?()n‘tirll lps%ls,) gnsd i:hset rp
page 1D 50 of the corresponding page is recorded in the blank record maintained by the blank’s page

Server,

A blank may be managed by a page server which is different from the page server which
manages the page content printed onto the blank. The page server which manages the page content
records the relationship between the page and the blank in a page-blank registration record 939 (in Figure
11). This contains, in particular, the displacement and rotation of the page content with respect to the
blank’s tags, as determined during page printing, allowing tag-relative positions to be correctly translated
into page space. The tag map associated with the page instance is derived from the tag map 811

associated with the blank.

The displacement and rotation of the page content with respect to the blank’s tags need not be
recorded if the blank production process guarantees that the tags have a known fixed relationship with the

physical shect. In this case the tag map alone is sufficient. This is only true, of course, if the printer also




have been printed prior to separation of the strip 1450 into individual
items along lines 1454, The strip has tags (not shown) over substantially
the entire surface. The tags encode page IDs and | ocation IDs with the
page IDs increnenting at regular intervals. For clarity the points at which
the page IDs increment are delineated by dotted lines 1456. As discussed
earlier, the first and |l ast tags 1458 & 1460 of each page have uni que
conbi nat i §ROEGHE page | D and location ID and so together delineate each
page. The netpage system mai ntains asd®ci ati on data between physi cal tagged
pages and docunent data in the form of page instances naintained by a page
server. Fg?ara&te?sﬁ‘fgl'mﬂ’@% Tt PorrebionH a1t RiEEe sy st em i ncl udi ng the

net page printer and pen, reference is nade to earlier applications

PCT/ AUCO' 00569, "BIOTR AR S50t avith & meke PATPRIGCY @SB riner thravgh whichshoower i ¢l ass

di agr am f tweraatingrmivd iidhtiiek BELIRRGDa@RaAGRerifdmlRNWRK 300 Whi ﬁkh @b kRWhnib D fage
eSO oL L el Pl FEGE: AU SR B5UIE L HBLR, 20 By P P e Rotrpage
bl ank 938Thg Wﬂteheac}mtthﬁalgﬁe”osly@ctdem ofehfcbngb leeutdat’s pagersamag esd tlb:y itanlpagels ser ver

whose i defninfuMicdtSwithah ik E‘ﬁage sebve QiR 1 Brst2h @0er! £ ‘hﬁe' n the usual way via the
DNS. When the blank is first produced its status 1S recorded as "not in

usel When, or apigy GO 5y B! #0008 ANSIRL Al 5084 At 43, changed

to "in use", and the e CcOo spon

the bl ank®ftinoyhsre s Flh@é ﬂwa&eﬁﬁ a‘ﬁllfﬂfm@ﬂ@n@@ge is nsétSN}@menﬁorb'btank ofthyy be
managed bpagacop@gevith Rfpsaio whibgh 1s different fromthe page server which
manages the page content printed onto the blank. The page server which

manages t he pagwa%@mmoﬁ RE kel Sest 64 mlgﬁmtp}amh&a té)&)mr/xg@oqal% &r @hﬁﬂge and the
u |

bl ank in %ﬂ% gdg ‘ﬁcr %glstratlon recor .

cont ai ns, "“f{Y F‘tﬁ“ﬂ g} ¢ ptaceyt ) naess pshipe %}WH“‘F&B‘?‘J’Q‘& prmgsfon bpiae gigrkvedc ont ent
W th respeag ‘tn@” tin ghe ﬁai:earanhfaSe titaig Sq baSppﬁbeihted i@l iffetibh @ RAORAIArth riﬂieiseng,

al | ow ng ﬁr%gmgrﬁzltlgt;sl Iyo? C)BQIE 81@@ 0; ﬁulp E%&Q t(%cg l.v,l}é%ttrr{aa t;S usg} %ghe su bélaa?? E@ m t he

space. The tag map assocl ate I NS eis deriv
tag map gifqtityadateoer he éﬁnwr?aﬁabﬂeh@fﬂb?%ﬁk or We gy dp|repeesnisd t onathe sybgitaget byon  of

the page meyienihe WpbdlapheSPECIurh@ of e sd@ktﬁfékﬂﬁs 1;1@93% b? %@Qraﬂ%tdeﬁgssmﬂsqggxr dedd| f
nown fi xe

t he bl ank_producti.on ant

rel ati ons}ﬁgtruSIonS 0 t}ie ﬁergrapq%?g P%tgﬁ aésﬂg% ¢ 'Idﬂmfyﬁif’tg "’8%’%"30??‘]%‘”{1%*%?&3’ ofitfne is
sufficie n&ubstra’ih father thaneon [the sirfagee For@karrrptamlresa;strata‘ mdylve cqmsmm:em adinfler idniRb61- SG
-16 guar apheps ﬂ\@ﬂ'l}?ﬂe{vﬁg IOMI%;BV\E[@IIH&IHQ@TS Q”ﬁgﬁet ec%t ifo C!)n OE% tﬁ{:h@el Cal

sheet. Wien a user interacts wth g ron eprlnter
t hr ough WATSEH: e dlegfibedataimay alsohe gqpigeopie EifaP?rF“EeF extesding Wpﬁheﬁﬁém ank' s page
server fromthe blank I D 49, and then, via the blank's page server,
obt ai ns the pagés Mg sarlierHiis pagile do Hilian subsirts wWhie Faidoonic &t infibss tehe page
cont ent’ Sprip@O@eS@k MR&ssarily deposit any ink on the substrate but merely changes the state of elements of

the substrate to change the visual appearance of the substrate. It will be appreciated that a printer may be

capable of “printing” a substrate using conventional ink deposition type technologies together with non

deposition type technologies, such as the electronic ink system or thermal printing,

The printer of the present invention may also be used as an eraser device to render
information on a substrate unreadable, either by a user or by a machine, if it has an “erase” mode. When
in the “erase” mode, upon insertion of a substrate carrying printed information and identity data, the
printer senses the identity data. The system knows what is printed on the substrate due to the existing
association of the identity information and the document data. Where the printer is an ink deposition type
printer, all areas having no ink may be printed to render the entire surface of the substrate black. Where
the substrate carries colored information, the printer may be caused to over-print afl of the surface with
various colors so the addition of the new ink and the existing ink results in a black image. Since the exact

colored dot image of the page is known via the association data and the document information, the printer



The printer caches the network address of the page content's page server,
so that it only needs to communicate with the blank's page server when it
first encounters the page. Wien tags are printed on denand, a degenerate
page- bl ank rel ati onship can be thought of as existing where the blank ID
and the page ID are identical and there is no displacenent or rotation of
the page content with respect to the tags. Wilst the invention has been
descri bedVi#'M% with reference to conventional paper with the identity
data printed on the surface of the pa‘%‘r and the human-readabl e i nformation
bei ng di sFlI ed sing "ink" on the paﬁer surface, it is to be appreciated
that the MAVEIPIEHOPETIEEXL, Wi Yisarerere chlis eurent ipiee ieiied { srespe- Atgratisstanpl e, a
si ngl e or thenplistér-rhagyeergtht Heastrt cefaahet binR)nkb@ ntsatklasinfoRtisiRStidat @e The
identity - A = r L nfor L.Q b be represented
on the su%ﬁ%@gﬁnﬁ?& %%‘??@.Aﬁg‘g'?ﬁﬁ t rf)nféeg?lap 55 agf) Pt{' Sélgstgﬁ? aréénéiergl?e FHE
subst r at eblackhi s may be by generating depressions in or protrusions on the
general plane of the substrate. The identity data may be | ocated within the
body of the sub¥etrediceubstatdarrict dexrondmink, hesusis bercle a mEGr ofswadipl thetstae of

substr at ethgayméﬁ% &9 Elﬁﬁtlé' =T sthtb arflf <8 'emcthy_ HROAG rthe_tpgnt i%na%%mgy thd? havi ng
one or nore internal Tayers which encode’inforrmation on or int I nt er nal
Iayer(s).ShﬁIre identity data may al so be represented by apertures extending
t hrough the substrate. As nentioned earlier it is possible to utilize
substrat es wi t hTheprigr pgnhave ainppber pheragh megdestihdhe fistt imade the douter maytmerely

necessar i feydetl @p QSysicalagiye intbaddR kiR SRS thaltochtidn HR 8l Yo&hanaes khg state
appear ance of the

of el enen f he suybsirate .to change. t he vi sual

Qubet rar oot 1n bA%aR MRkt 1t RaSORRR e 1R B RS aBE g

" pri nt i nglelges tabrseciatitnedagidgtioeiwibndonoral data. ik theke pipsintanos tieyipamt@ahaol ogi es
t oget her I‘éerJhciB@ rﬁ'om%lﬂ%brk'@Qoﬁtﬁ[e@@qoﬁﬁﬁ&l@%lﬂt ug§auﬂ1%H£ﬁnon4§%rE@§t &%le]%l%egltonl c ink

system or Eherogal printi ndg:_ The printer o Eresent ihvention may al so
be used a¥'CHI B dewPetdy iRion e fosparat data b Oplihe fedsted drfutorgerdrsd i ateee are

unr eadabl ®,othet dsiveintionywith thtS@ftic@dr dyiment BBLC Ak Bsxanhplle, id imBRMahe sh@EBSBreenTOE.
Wien in N " .Up insertipn of a substrate carryin rinted
i nf or mat i%ﬂ&éeng{y?%g H%g?;ft)?/j% ﬁ%%%ao?rﬁfehlg RN TR léer%méke%%% % ’H’g P?Salg £ ﬁlﬁ “g"é@a. The
syst em krisaey e affect of the piseriagien daig far ke pasestydich inclededbpemege. t he exi sti ng
association of the identity informati on and the docunent data. \Were the
printer is an i ik ideposiatse awnludey péthin 15 boapeer shreddihg devieasithaschsogfon detdctidg may be

printed ti@enfi@NEGrcatibf e Qtsht{s@atéwdf@&?ed&?ﬂg[ B’lg',%an?sﬂxb:[f%; ?ﬂ&%ﬁ}?%@%&ég \S%S.Icﬁ.g the

substrate garries colored information, the printer na _calse
over - pri ntPsE- Offnstrien of g sheet inge thi shrgddeq; Hieiidsufy dats|op identigignfprmationdiierived dof  t he
new i nk gngded hehexksbrkNGertbykentiisg ke Shetwdrkasybm GK rde R @Sstrucibf 6€ tht: HRysR¥act

col ored ' - of e s _known via the. asspciatjon data and the
docunent CL%SF %tgﬁrrgfafogﬁftm; Seogfg%nr??%?ndﬁ%\é%ﬁgﬁgﬁsq%gm t)?a'gatethec El“ér%tad?t& Brint an
exact dot%ijjthe@ripten, e deeddst mpyevervariquemedes.mage to ef fect "erasure”.

Al ternatively
Physically shredding a multi-page docurnent need not necessarily require feeding of each page

into the shredder separately. The system knows, for instance, that a twenty-page document is printed on
twenty separate sheets. Sensing the identity data of a single one of those twenty sheets identifies the entire
twenty-page document and it may be assumed that the entire twenty pages are being shredded. The

twenty sets of association data may be accordingly modified.

Whilst the invention has been described with reference to devices which inchude a sensor
device in a fixed position which automatically sense the identity data as a sheet or sheets passes through
the device, it is within the scope of the invention for the devices to include a hand-held and -operated
sensing device. Such a sensing device may be connected to the device directly or indirectly by wires or
wireless means. In use the user swipes the sheet to be acted on, retrieving the identity information. The

netpage pen as described in our earlier applications may be used as the sensing device.




the printer may overprint the entire surface with black ink or neaningless
information to render the original information unreadable. A thermal type
printer may heat all of the substrate to render the surface black. Were
the substrate carries electronic ink, erasure is nmerely a matter of
switching the state of the elenents to a single common state and so
effectively renoving the print information carried by the sheet. The
printer nd{%afe a number of erase nodes. In the first node, the printer
may nerely render the physical page'Jﬁreadable whi | st | eaving the

associ ati on datﬁ‘and docunent data on _the etwork. In this case the
docunent is reprOUBEFH BYePHog Mt Rsn deseiisd wvith Ir‘?ferf'ﬁ% s psfitehehedipop a8d st em
del et es thebasgopictk iabimatat anbadideropHooanal, litywill be aploeurR By tdad dilled i ddese

ci rcunst t from. Use of

t he secoﬁ%ﬁﬁﬁdﬁ $W§rgggﬁfga§ﬁg%€ﬁ%§gt?%ﬁ ﬁk%’methos“eSé’e‘iﬁtml‘?y‘ﬂscm\’,\ﬁ"“lals‘%lelet|on
of a docuf ﬁ‘t‘thmlﬂi*F R |argq @?Pet%éhed@@ﬂﬁﬁmm@atﬁﬁcqm%bo il will [ye untbtsebtétllau the

aut hor i zeglveatidh id fot fnRRIE ok @mité"on Bt §efinAS Do Ehats! 9 SocWnt ﬂr@&t H)@&ﬁdaﬁdﬂl Iar

docunent dat be shared between nulti

physi cal 16%‘5@“ dﬁ%&“&f P&‘?ﬁpngafe% bﬁér"?srfg? gncf)ﬁs PREPTET WSTROPE 9%@%&‘?1"1“%"“%?“%05& bl e
as this waoutedby estshedcldthe ef f ect of the association data for all pages

whi ch include the inmage. The invention also includes within its scope a
shreddi ng device with a sensor for detecting identity data carried by a
substrate and a shreddi ng nmechani sm for physically shredding the actual
substrate. On insertion of a sheet into the shredder, the identity data or
identity information is derived and passed to the network, thereby
enabling the network systemto record destruction of the physical

substrate, deletion of the association data and del etion of the association
data and the docunent data. As wth the printer, the shredder may have
vari ous nodes. Physically shredding a multi-page docunent need not
necessarily require feeding of each page into the shredder separately. The
system knows, for instance, that a twenty-page docunent is printed on
twenty separate sheets. Sensing the identity data of a single one of those
twenty sheets identifies the entire twenty-page docunent and it nay be
assuned that the entire twenty pages are being shredded. The twenty sets
of associ ation data may be accordingly nodified. Wilst the invention has
been described with reference to devices which include a sensor device in
a fixed position which automatically sense the identity data as a sheet or
sheets passes through the device, it is within the scope of the invention
for the devices to include a hand-held and -operated sensing device. Such
a sensing device may be connected to the device directly or indirectly by
wires or wreless neans. In use the user sw pes the sheet to be acted on,
retrieving the identity information. The netpage pen as described in our
earlier applications may be used as the sensing device.




NPS061- SG -18 The present invention has been described with reference to a
preferred enbodi nent and nunber of specific alternative enbodi nents.
However, it will be appreciated by those skilled in the relevant fields
that a nunmber of other enbodinents, differing fromthose specifically
described, will also fall within the spirit and scope of the present
invention. Accordingly, it will be understood that the invention is not

i ntended % &C inmted to the specifi i embodi nents described in the present
specification, including docunents i~ Tor porated by cross-reference as
appropriate. The scope of the inventionis only |imted by the attached
clainms. NPS061-SG -19 CLAIMS 1. A n@';Al? g of printing docunment information
onto a substrate having a plurality @ int areas, a print area having
encoded i denti t % nieMbOsFBANG BocihdnEmforbhaf i@ sl 8ShatiiEa ﬁlﬁr;ﬂﬁ‘}t of%ﬁﬁaregs[zpm

ot hers of the gl ural i f:l%l"dt he .r’gat hod i ngl uf?i ng: determning an identity of
a print aP@5¥YaPEEHRIFGITHE HNFEIRatic itfersniites the; mpbgred o phernpi e ar ea,
and pri nplivalgy. theencibpd ioelwirizi on. 2. A nmet hod according to claim 1 wherein the
step of determning an identity of a print area includes providing a
printer for prifpigngaigendyefappiptarsanf or mati on, the printer including: at

| east one sensor for sensing the identi t})l/ data; a print nmechani smfor
printing the dotHfFERPe hhnGFFRIPT 18 he Prigisd indbedyiptireaspda path which print areas
to be printed fol {.ovgE .tthe pri nt area path passing adjacent the sensor and
t hrough the prifit" rechani s t he met hod incl udi ng passing the print area
along the print area path and through the print nmechanism sensing the
identity data of the print area, and printing the docunent information onto
the printzarea. s3emby FRLBAL 10AGHR T A RGint iR ::%p?dqutgrmfnﬁh"gtaﬂﬁf nt!tyn&J auﬁ'lnpgeade“ ving
identity infor mat,cl,on fromthe sensed identity data, and creating

associ at i BACGR Y dingepgurrdenipHiing pid dogusrt RIpRt JhTRPeiRCNgYeh t he docunent
information. 4. The metho erein the identity data is carried

of .clai.
by the print area |nneéené%goéamﬂ%ﬁ%lg]ef"%?#ﬂ%nd sensing the identity data

i nCl Udes SenSi ngprﬁnﬁecﬁaggﬁ%rg%iﬂgﬁlggocﬁlﬁe%p]gl}o%tlcgnh%dCOded dat a to extract the
identity data. ’

a print area path which print areas to be printed follow, the print area path passing adjacent the

sensor and through the print mechanism;

the method including passing the print area along the print area path and through the print mechanism,

sensing the identity data of the print area, and printing the document information onto the print area.

3. A method according to claim 2 further including deriving identity information from the sensed
identity data, and creating association data, associating the identity information with the document

information.

4, 'The method of claim 1 wherein the identity data is carried by the print area in a coded data
form and sensing the identity data includes sensing the coded data and decoding the coded data to extract

the identity data.

5. The method of claim 2 further including providing document data to the printer, said document

information being at least partially based on the document data.

6. The method of any one of claims 1 to 5 wherein the identity data is sensed before printing of

the document information has commenced.

7. The method of any one of claims 1 to 5 wherein the identity data is sensed before printing of
the document information has commenced and the document data is at least partially based on the identity

information.




5. The method of claim2 further including providing docunent data to the
printer, said docunent information being at |east partially based on the
docunent data. 6. The nmethod of any one of clains 1 to 5 wherein the
identity data is sensed before printing of the docunent information has
commenced. 7. The method of any one of clains 1 to 5 wherein the identity
data is sensed before printing of the document infornation has comrenced
and the dBE0Hei®t data is at |east par%@ally based on the identity

i nformation. NPS061-SG -20 8. The nethod of any one of clains 1 to 5

wherein the identit ais nsed rinting of the docunent

i nfor mati 6n has?%ed'?%ﬁgﬂf}eaay g 0?%’3@ lrrtﬁgPi"Ei?fe'B “yo‘}%@ i55Pnseq affprpsinting ophe

wher ei n t funaeinbiniaiondat @mmencsknsed whil e the docunment information is
being printed. 10. The nethod of any one of the preceding clains further

i ncl udi ng®-det ecThergrttedpfany encpbrlany rteé mhrein e dentindlsie inrensed hilé e detihan onto a
print aregfoaiviod ©beidSeied. ating a void flag with the identity information.
it. The nmethod of any one of clains 1 to 10 wherein the print nechanism

repeat edl y0. pri ntis: nidt@d oﬁaﬁj’rf&leioﬂﬁx@ pro@tih©ilaiQifulict fnﬂﬁnﬁlﬁgtdeﬂaétingl tail@ aSrrRnd
an j.n, .each of the

i ncl udes télo[%ﬁr?e)r(lt 1§flo a on t%gﬁ{lr%%l%ge ant(c)l orla rs](gcga r%‘lggt alevo@ ﬂa the 1?3(51 ltﬁ mﬂ%ﬁlgatl&'l ural it y

repeats.

of print greas @(e%étﬂaﬁ @; &9 o or Qs 196 W%eweﬂp?ﬁfﬁ ﬁfe&mm%e%dgig%imone

surface of each substrate constitutes a separate print ar e met hod
of any on®mpifaupationen diffgrest prent gipas s iprlydpsenn ey Sawltgyne@for prindigate gesation iy e

| ocat ed o#aclOdTehe repeatdYOr € substrates and at | east one surface of each
substrate constitutes a plurality of separate print areas. 14. The nethod
of any on&.of cTimrgiodoftagy b ofiuirénsdi to 1 Wierepl therpdlralityyof prfint peds At 1@fteB® ofd €

ocated Of iRRSuyRios TR £13 AR AL ol 3ns AN o §HHhE BRI Bla SaC SUDS T ate

constitutes a plurality of separate print area an rern at |east one

di mensi oni3f eaqh ni%ﬂlbcﬂ&faﬁ’grcﬁaoﬂoﬁmﬂfl warml%tneheqﬂlzﬁty dr Pt A Gre Rcad M o | €ast
one di nensi on t?ﬁ rocess at |least partially in

response ¥ glofeﬁgbsﬁ%?ﬁ?@%g”&%ﬁﬂ g‘rﬁ‘fé’f E)af]h gggs aﬁl‘l’?“‘éﬁﬁﬁseﬁfatecﬂ"ﬁﬁ @1 to 10
wher ei n 400 I nt }%rn%gnod wfoqggfcﬁ ms, lqo f()twh%%% l;eapglra\fg' rint areas are oc d%num que

code. 16. The netho one of ¢ WheT Brh “each pri‘ht area
i ncl udes ¥ nPraprisicptesyat fpst P%?gisrface efzadh sefraghdonsitufen e blomdiéts ofsempraieqpuiet acedsl, each

of the uniigre £REESe iRchuionGct Bt drd@irivicdbisldtedhe dob-of RO 1R bR AfiANY One
of cl ains na pr includes a plurality of tags, each

of whi ch cf&‘E"FE'&E@‘hﬁpﬂ‘ﬁ‘i”%ﬂg‘:eﬁéﬁéa“P[aﬁ‘élg”ﬂﬁﬂioilsf’?IPWS}“}’?’&FFtE)n of the print area

bei ng der fS\./ed ffh% meﬁgd J)f%%gne of aims 1 to 10 wherein a print area includes at least one tag which

includes a unigue code.

16. The method of any one of claims 1 to 15 wherein each print area includes a plurality of tags,

each of which includes a unique code, each of the unique codes including the identity data.

17. The method of any one of claims 1 to 15 wherein a print area includes a plurality of tags, each
of which includes a unique code, the identity information of the print area being derived from at least two

of the unique codes.

18. The method of any one of claims 1 to 15 wherein a print area is defined by information

encoded by two or more separate tags.

19. The method of any one of claims I5 to 18 wherein the or each tag is also indicative of a

reference point or zone within the print area.

20. The method of any one of claims 1 to 19 including over-printing a print atea having existing

document information to render the existing document information unreadable.

21. The method of claim 20 including modifying the association data to include information




of the unique codes. 18. The method of any one of clains 1 to 15 wherein a
print area is defined by information encoded by two or nore separate tags.
19. The method of any one of clains 15 to 18 wherein the or each tag is

al so indicative of a reference point or zone within the print area. 20.
The met hod of any one of clains 1 to 19 including over-printing a print

ar ea having exi sting docunent information to render the existing docunent
i nf or mat i 8% Mi%adabl e. 21. The nethog of claim20 including nodifying the
associ ation data to include informati ki NPS061-SG - 21 i ndi cating the
docunent ﬁlqrnﬁt on rint area .is unreadable 22. The net hod of
clai m20 I"Mé&tte ﬁ$m8W@Wm%WW%ﬂWoﬁ&egmﬁﬁﬁﬁfmﬁ?gﬁehaV|ng exi sting document

i nformati to n exigt. ocument informati.on unr ad bl e and

del eting tF aszﬁkﬁgﬁlon‘ﬁi éﬁlggsg% AR ?Fﬁ?agfgg $ﬁ8m%$thod of
cl ai m 20 Iﬂﬁ’éff?‘tﬁ‘ﬂﬁ Hgrersigicthe pristing fosgment pforpeation precaddblpvdnd delesiog ﬁmlassgmdvocmm

i nf or mat i gkoctaRd MEPGiRhed he exi sting docunent information unreadable and to
del eting the association data associated the print area and the docunent
dat a assozd. at edTwi inbihddh& @66 @0 iadiideg Eartpsintings pﬁharemﬁmgdemim@méume of the
g:lgfﬁgl NGy ﬁ)g%ng} to ren%er%he ex}stmg dgcungrk m'gerl{nar}%ﬂ !Jnsr%rgdle?f aln% g) d%lgtmé ﬁsagsr&??t{) on dzﬁ;}_ int

engi ne, amWﬁ@FﬁﬁPmﬁ?@ﬂugmﬁP¢wmwwbhm@$pm¥ﬂhm@ﬂneﬂmmmmuh@ gravure print

mechani smor a silkscreen printer.
24, The method of any one of the precedmg claims wherein the print mechanism includes a laser

print engine, a LED print engine, an ink jet print engine, a dot matrix print engine, a thermal dye

sublimation print engine, a roto gravure print mechanism or a silkscreen printer,




