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the COdeguﬂﬂl RY OF INVENTION
It is an objective of the present invention to provide a method and system for enabling

=

copying of documents.

Tt is an objective of the present invention to provide a new system and method for enabling the

copying of documents.

According to the invention in a first aspect, there is provided a method enabling the copying of

documents, the method including the steps of:

scanning a document which may contain both document content and first coded data

indicative of an identity of the document, and forming a digital image of the document;
detecting, if the document contains said first coded data, the coded data;

if the document contains said first coded data, accessing stored first document data

representing at least some of the content of the document; and

printing a copy of the document and, at the same time, printing on the copy second coded data




if the docunent contains said first coded data, accessing stored first
docunent data representing at |east sone of the content of the docunent;
and printing a copy of the docunent and, at the sanme time, printing on the
copy second coded data NPA136 3 indicative of an identity of the copy.
According to the invention in a second aspect, there is provided a nethod
enabl i ng Nphs copyi ng of docunments, tle nmethod including the steps of:
scanni ng .a_docunment which may contain both docunent content and first coded
data i ndidicgtvegkanddentinofifesiRY ty of the docunent, and forming a digital

i mage of the dogunent; detectin if t [ L& fikst coded
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copyi ng of docditsang,Stthd docinedi cagrainsesaid digsdoded dharthedcanededidptaa docunment whi ch
may contain both docunment content and first coded data indicative of an
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printer adapted for inting a copy of the docunent and, at the sane tine,
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system enabling t opyl ng ocunent's, including: a scanner

scanni ng ofdodwesaiserriudipdyi ch nay contai n both docunent content and first coded
data indicative of an identi ta/ of the documantb g&j enabl i ng qu.r maticpn of a
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cont ai ns ds@indicdtivé &tan Mamiecht da tenménn adfehabling formadd ofladigital imadeiof ht duheat; St or e

for storing first docunent data representing docunent content, accessible
i f the docunertdecdsrtieridesction iffhefdogurtentcontuing sedfirst coded daty thedisspendeddlatea st ore
for storing second docunent data representing a _copy of the docunent,
together with o ¢ doie represatinef Jogmepipgoniepigacersitie ifj the é’c%??h FrEfstas isgg‘g‘;@’anned on
whi ch no cgRResh data is detected, the user may be given the option sinply
to print a copy of the digital inage of the docunment, w thout any coded
data on the copyprinfot giag@ell for printing a copy of the document and, at the same time, printing on the

s

copy second coded data indicative of an identity of the copy.

According to the invention in a fourth aspect, there is provided a system enabling the copying

of documents, including:

a scanner for scanning a document which may contain both document content and first coded

data indicative of an identity of the document and enabling formation of a digital image of the document;
a detector for detecting, if the document contains said first coded data, the first coded data;

a first data store for storing first document data representing document content, accessible if

the document contains said first coded data; and

a second data store for storing second document data representing a copy of the document,

together with a unique identifier for the copy.

If a document is scanned on which no coded data is detected, the user may be given the option
simply to print a copy of the digital image of the document, without any coded data on the copy. Stored

data representing the copy will still include a unique identifier for that copy, to enable retrieval if



data representing the copy will still include a unique identifier for that
copy, to enable retrieval if NPA136 4 required. Preferably, of course,
every outputted copy fromthe copier of the invention will include coded
data identifying the copy, to enable retrieval by way of that copy. In a
preferred form to take advantage of the full potential functionality of

t he presemaissi nventi on, the coded dat a pri nted on the copy is also
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which has the coded data printed on it and which allows interaction with the computer system. The coded

data is detectable preferably, but not exclusively, outside the visible spectrum, thereby enabling it to be
machine-readable but substantially invisible to the human eye. The form may also include visible material
which provides information to a user, such as the application or purpose of the form, and which visible

information may be registered or correlate in position with the relevant hidden coded data.

The system also includes a sensing device to convey data from the form to the computer
system, and in some instances, to contribute additional data. Again, the sensing device may take a variety
of forms but is preferably compact and easily portable. In a particularly preferred arrangement, the
sensing device is configured as a pen which is designed to be able to physically mark the interactive form

as well as to selectively enable the coded data from the form to be read and transmitted to the computer



of forms but is preferably conpact and easily portable. In a particularly
preferred arrangenent, the sensing device is configured as a pen which is
designed to be able to physically mark the interactive form as well as to
sel ectively enable the coded data fromthe formto be read and transmtted
to the conputer NPA136 5 system The coded data then provides control
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BRIEF 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 is a schematic of a the relationship between a sample printed netpage and its online page
description;
Figure 2 is a schematic view of a interaction between a netpage pen, a netpage printer, a netpage page

server, and a netpage application server;

Figure 3 is a schematic view of a high-level structure of a printed netpage and its online page description;



description; Figure 2 is a schematic view of a interaction between a

net page pen, a netpage printer, a netpage page server, and a netpage
application server; Figure 3 is a schematic view of a high-level structure
of a printed netpage and its online page description; NPA136 6 Figure 4a
is a plan view showing a structure of a netpage tag; Figure 4b is a plan

vi ew showesige a rel ati onship between ae¢set of the tags shown in Figure 4a
and a field of. view of a ne%tﬁga eﬁisensi ng device in the formof a netpage
pen; Fi gfiigwre Ais p planvigyy shawigg 3 %‘%8 A7§P% % t er nati ve structure of a netpage
tag; Figure 5b.is a .plan view show [ ' [ f the
tags show§" T bﬁ?&ﬁ?‘élp%sao‘gmn%ia rglaﬁ?nglfl%&g*e%n E\l/s:%le(\%ttﬂ(g?agg&ﬁ‘g? %? e ggﬁ?iaﬁg&ggvi cein
t he f or mviet ofa mwphgeageingderice pithgflora oSenetpsgepes| an vi ew showi ng an arrangenent
of nine of the tags shown in Figure 5a where targets are shared between
adj acent Figerg§a is Eplguyiew shewinganpligrhasive Peiie ei9d\iPeeg %he i nt erl eavi ng and

rotation of the synmbols of the four codewor of the ta ho i i gure
5a; Fi guFigusSRER B%‘h‘f‘?“&%‘f"l‘"?g # refatinphin pefieeen 35t ‘%ﬁt\“‘ éatg%ﬁl,‘f’%‘ﬁ%l?grte%aen\r%ﬁ; & Slﬁﬁgn ents

of a copkiew oBRPhddisthging dvitdi@ tHef@m@ni netpagepemt | on, the copier incorporating a
printer; Figure 7 schematically illustrates the interaction between the
conponenFgurefic @ a plopiier shawing arkirmggetment pfpdne of fhe ey hoymiy Bigere dhwhereH@sds o er not

i ncor por 'egget@eeggcij%n@{ags; Figure 8 schematically illustrates the interaction
bet ween the copier of Firgure 6 and the netpage system the copier arranged
to print pehk 86 tsl apldnQielwiBovihg thd Rieilealing bidQotRlios ch@eBynibeiabf tie folul cdsdwosis 6 t he
interaction between the copier of Figure 6 and the netpage system the
copi er afFRI I B%At via the netpage system Figure 10 schematically

i 11ustr akese%rs]c ema%:a { ﬁl%gtrlagg Q %te%t?cﬂ bgtugen%&g;h)génts%%a Edpgyzfc@orgingat@%etpﬂﬁ'enpet page
system ~the copl er vﬁrrangeﬁ to print via the netpage system and Figure 11
i || ust r aiveention, the capireidcomeetptingd RIMIGi ng pr ot ocol according to the present.
invention. DETAILED DESCRI PTI ON OF PREFEgéRED AND OT{(ER EMBCDLVENTS ~ Not e:
Menj et TVFiewe d sehemefisplyriltuststesdhq Pisreiion SRR LRAPPROBRS Lt BPEnFEET S 4™ 1 n t he
pr ef er r egre@ntBEHITE Me,cofidt@oti i v@bratingm ptimerconf i gured to work with the netpage
net wor ked conputer system a summary of which is given below and a

det ai | edFigas & s¢hematiosily dfustvees e intgactjpn/kefwepmthe eapier efffigurect and Hisinptpage PSS,

i ncludi ng_i.n. LW 2k SRRl kLR s PCT/ AUCO 00569 (docket no. NPT002),
PCT/AUOOgﬁﬁﬁ)éeg%Eah%ecke@hno.MKIPSOOél), PCT/ AUOO/ 00561 (docket no. NPP003),

PCT/ AUO0£QQ15 3 Qchedastiosls Stustiies tHIRAQR2)n BefiterNGd topldDEY FfME 68and do @ktpdge BGtem) J52) .
It will he appreci 3t ed. ;t haJlet not evgr i npl ementation will necessarily

enbody aftf SFHer BRABFFC Rt W % KB A&

itic details and extensions described
Figure 10 schematically illustrates the interaction between the copier of Figure 7 and the netpage system,

the copier arranged to print via the netpage system; and

Figure 11 illustrates a scanned page archiving protocol according to the present invention.

DETAILED DESCRIPTION OF PREFERRED AND OTHER EMBODIMENTS
Note: Memjet™ is a trademark of Silverbrook Research Pty Ltd, Australia.

In the preferred embodiment, the invention is configured to work with the netpage networked
computer system, a summary of which is given below and a detailed description of which is given in our
carlier applications, including in particular applications PCT/AU00/00569 (docket no. NPT002),
PCT/AU00/00565 (docket no. NPS001), PCT/AU00/00561 (docket no. NPP003), PCT/AU00/00519
(docket no. NPAOOZ) and PCT/AU00/00578 (docket no. 1J52). It will be appreciated that not every
implementation will necessarily embody all or even most of the specific details and extensions described
in these applications in relation to the basic system. However, the system is described in its most

complete form to assist in understanding the context in which the preferred embodiments and aspects of



in these applications in relation to the basic system However, the system
is described in its most conplete formto assist in understanding the
context in which the preferred enbodi nents and aspects of NPA136 7 the
present invention operate. In brief summary, the preferred formof the

net page system enploys a conputer interface in the formof a napped
surface, nedad is, a physical surface which contains references to a map of
the surface maintained in a conputer system The nap references can be
queri ed B§PEITLEPHTOPPEH% sensing device. Depending upon the specific

i npl enentation, he map referenc C S i N\ SEDly,
and defi ned inl%%’ﬁl: & 3’/%{3 {ffenggﬁ)g%ngﬁyth%%g?% Sgﬂe%?ﬁ}émﬁ%glﬁééndﬂ{se{ﬁ?}g%g%l el ds
an unamnbihg trou sf aregppedafiéics fhets, alybysisal\wirfapd whichiventigsgefarensesdorpmep e peRent maps.
The COWD}AE&%@V&L%&%@P sy FHe thap AFQEBBR LR @BREby af HPlopriSeihg WhRemapped
surface, and such information can be retrieved baEeed o(g map ref e.r.ﬁnces
suppl i edDensyding upem b srycifie imrlanepiation. ty PP 1fEnsa PBL A THRFREEOY PREVFRYor mat i on
t hus T et glieu@@d Gafthth akethitheochiaery od the Aaipbdxnacakicldanangnbignbisinap etbrdose t he

conput er_ system on behal f of, t he oper.ator r 0 r's

i nter actF%}KWl\ﬁmt‘ e (TR ag‘ﬁ‘r“?%{’ééh ‘eat u g’s. eIcf)lmpdt?esr sgsr e %??‘é’%aq‘% %?)%]n&? Iﬁé@%@t page
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unai ded térBtibnOWE the flafacel fedkreshowever , and t hereby the coded data, can be
sensed by an optically imaging pen and transmtted to the netpage system
In the preferr dditf pefareddotn the niipast ontsmagligs onyperPdusticn abrrod heEmn Jiggetietan be
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preferences to a network server. |n_one enbodivn'(ﬁnt, text wi tslnhb%/ hand
on a net P g@ich &vork ks fRirrcEsg ISP Pageso mgn i Ees %F%B“gfd‘s%w%a” & text in
t he net pagatisySivaible takHeandideg hfuadnngye. The tak, Hoiwbiler dnd therebly thegbded date rvlroll nent s,
signatures recorded.aon a net [ |y verified, allow ng

c- com"rer%eéseflrg’éar?so CEoREES e%%%%g%sﬁ?%??%é&?ﬁ%%%%% As illustrated in Figure

1, a printed nefpager. 1 4G5, LR0 RRER bndhybdifl 8Fdabiified G B2 WMalked itk 86 phie
filled in by the user both physically, "on the Erlnted

. age, and ..
" el ect r ofviresest pformagipnsfreuythe ety dils e to fienakpaeierenses 1 RetEhse ﬁrdg‘t"ﬁ%mﬁ’&hﬁlﬁ'ﬁ’e
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particul ar it dediptraddn Figye Liansiated aipaghh e4ndppressyt & fteract vy grchsathe
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net page pat &y prﬂtecpsseafc%flgcﬁgl Jr@let QingWNisite e THE SeredpbiRhgipRze@eNcription 5,

stored on the netpage network, describes the individual elements of the netpage. In particular it describes

the type and spatial extent (zone) of each interactive element (i.e. text field or button in the example), to
allow the netpage system to correctly interpret input via the netpage. The submit button 6, for example,

has a zone 7 which corresponds to the spatial extent of the corresponding graphic 8.

As illustrated in Figure 2, the netpage pen 101, a preferred form of which is described in our
earlier application PCT/AU00/00565 (docket no. NPS001), works in conjunction with a netpage printer
601, an Internet-connected printing appliance for home, office or mobile use. The pen is wireless and

communicates securely with the netpage printer via a short-range radio link 9.

The netpage printer 601, preferred forms of which are described in our earlier application



earlier application PCT/AUOCO 00565 (docket no. NPS001), works in

conj unction with a netpage printer 601, an Internet-connected printing
appliance for hone, office or nobile use. The pen is wireless and

comuni cates securely with the netpage printer via a short-range radio |ink
9. The netpage printer 601, preferred fornms of which are described in our
earlier appisgscation NPAL36 8 PCT/ AU00g00561 (docket no. NPPO03) and our
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PCT/ AUOO’(Q%Z,SgI{@gg:@ter no. 1J52). In the preferred formof this
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quality. The netpage system can also be enabled using existing consumer inkjet and laser printers,
although the system will operate more slowly and will therefore be less acceptable from a consumer’s
point of view. In other embodiments, the netpage system is hosted on a private intranet. In still other
embodiments, the netpage system is hosted on a single computer or computer-enabled device, such as a

printer.

Netpage publication servers 14 on the netpage network are configured to deliver print-quality
publications to netpage printers. Periodical publications are delivered automatically to subscribing
netpage printers via pointcasting and multicasting Internet protocols. Personalized publications are

filtered and formatted according to individual user profiles.

A netpage printer can be configured to support any number of pens, and a pen can work with

any number of netpage printers. In the preferred implementation, each netpage pen has a unique



Net page publication servers 14 on the netpage network are configured to
deliver print-quality publications to netpage printers. Periodical
publications are delivered automatically to subscribing netpage printers
via pointcasting and nulticasting Internet protocols. Personalized
publications are filtered and formatted according to individual user
profil es.npAztiet page pri nter can be condigured to support any nunber of
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association (“is-part-of”), and is drawn at the aggregator end of the association line. A generalization

relationship (“is-a”) is drawn as a solid line joining two classes, with an arrow (in the form of an open
triangle) at the generalization end. When a class diagram is broken up into multiple diagrams, any class
which is duplicated is shown with a dashed outline in all but the main diagram which defines it. It is

shown with attributes only where it is defined.

Netpages are the foundation on which a netpage network is built. They provide a paper-based
user interface to published information and ‘interactive services. A netpage consists of a printed page (or

other surface region) invisibly tagged with references to an online description of the page. The online



association ("is-part-of'), and is drawn at the aggregator end of the
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In a preferred form, each tag identifies the region in which it appears, and the location of that
tag within the region. A tag may also contain flags which relate to the region as a whole or to the tag. One
or more flag bits may, for example, signal a tag sensing device to provide feedback indicative of a
function associated with the immediate area of the tag, without the sensing device having to refer to a
description of the region. A netpage pen may, for example, illuminate an “active area” LED when in the

zone of a hyperlink.

In a preferred embodiment, each tag contains an easily recognized invariant structure which

aids initial detection, and which assists in minimizing the effect of any warp induced by the surface or by
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tag, and the symbols of the six codewords are interleaved spatially within the tag. This ensures that a
burst error (an error affecting multiple spatially adjacent bits) damages a minimum number of symbols
overall and a minimum number of symbols in any one codeword, thus maximising the likelihood that the

burst error can be fully corrected.

Any suitable error-correcting code code can be used in place of a (15, 5) Reed-Solomon code,
for example a Reed-Solomon code with more or less redundancy, with the same or different symbol and
codeword sizes; another block code; or a different kind of code, such as a convolutional code (see, for
example, Stephen B. Wicker, Error Control Systems for Digital Communication and Storage, Prentice-

Hall 1995, the contents of which a herein incorporated by cross-reference).

One embodiment of the physical representation of the tag, shown in Figure 4a and described

in our earlier application PCT/AU00/00569 (docket no. NPT002), includes fixed target structures 15, 16,
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The tag represents each one bit as a dot 48, and each zero bit by the absence of the corresponding dot.

“m

The perspective targets are designed to be shared between adjacent tags, as shown in Figures 5b and Sc.
Figure 5b shows a square tiling of 16 tags and the corresponding minimum field of view 193, which must
span the diagonals of two tags. Figure 5c shows a square tiling of nine tags, containing all one bits for

illustration purposes.

Using a (15, 7) Reed-Solomon code, 112 bits of tag data are redundantly encoded to produce
240 encoded bits. The four codewords are interleaved spatially within the tag to maximize resilience to
burst errors. Assuming a 16-bit tag ID as before, this allows a region ID of up to 92 bits. The data-bearing
dots 48 of the tag are designed to not overlap their neighbors, so that groups of tags cannot produce
structures which resemble targets. This also saves ink. The perspective targets therefore allow detection



An alternative tag structure nore suited to a regular tiling is shown in
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region, the location of the tag within the region must be known. This is given by a tag map, a function
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which maps each tag ID in a tagged region to a corresponding location. A tag map reflects the scheme
used to tile the surface region with tags, and this can vary according to surface type. When multiple
tagged regions share the same tiling scheme and the same tag numbering scheme, they can also share the
same tag map. The tag map for a region must be retrievable via the region ID. Thus, given a region ID, a
tag ID and a pen transform, the tag map can be retrieved, the tag ID can be translated into an absolute tag
location within the region, and the tag-relative pen location can be added to the tag location to yield an

absolute pen location within the region.

The tag ID may have a structure which assists translation through the tag map. It may, for



reliable detection. The overhead of such marker patterns is simlar to the
over head of explicit perspective targets. One such schene uses dots
positioned a various points relative to grid vertices to represent

di fferent glyphs and hence different nulti-bit values (see Anoto Technol ogy
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i dent i caP® BfAd°PIse FEFET BRHEP SERMFUR SKHABIPET CBOPIERE d‘?ecpélﬁeﬁa 4% #o not ,
t her ef or eppraptipP@ndingt dadcecia piderrfer taf datactn batesbbyuhesepdg dpadeland bhewyapgopridrowever ,

support ;egp%m%%pge%r%m%inqhernglpggteis}ysgmpen path. So |ong as the

THE NETPAGE COPIER
The netpage copier is a digital “photocopier” which incorporates a page scanner and a

netpage printer. Its mode of operation depends on the kind of input page(s) supplied by the user and the
kind of output page(s) requested by the user. As input, the user can supply an ordinary page, an ordinary
document, or a netpage bearing coded information. As output, the user can request an ordinary page, an
ordinary document, a coded netpage, or a coded netpage document. The copier may incorporate a binding

mechanism, in which case it is able on request to bind printed documents.

For the purposes of identifying an input netpage, the copier incorporates a netpage sensor, as



posi tion sanpling frequency exceeds tw ce the encountered tag frequency,

t he di spl acement fromone sanpled pen position to the next wthin a stroke
can be unanbi guously detenrined. As an alternative, the netpage pen 101
can contain a pair or notion-sensing accel eroneters, as described in our
earlier application PCT/AUOQ 00565 (docket no. NPS001). Wth either

taggi ng s@hewe, the tags function in ggoperation with associated visual

el ements on the netpage as user interactive elenents in that a user can

i nteract dgscribedtimiartier defpildeiopage usi ng an appropriate sensing device in
order for tag data to be read sensm devi ce d for an appropriate
response to be E@I‘féltlyaf}@d’eip?ﬁet"ﬁ%‘ern‘étag%ldlé‘e é‘i/g eéar’ﬁ s‘ﬁ—E’“ﬁ%ﬁf}K@ PR %Igf

net page q;apmgmetp@esan ebipghse & compriants 600 e @EtHagukyiseh, andsampipsgabes stalop,acgmscanner
and a net,p rinter operation depends on the kind of input
page(s) srtejl tggﬁ§er't mtﬁg%?e %gsy? ki nd of output page(s) requested by
t he user. As |nput the user can supply an ordi nary page, an ordinary
docunent, or a netpage bearing coded information. As output, the user can
request an ordi nary page, an ordinary docunent, a coded netpage, or a
coded netmﬁ]g@ﬁmage;he copi er may i ncorpor ate a binding mechanism in

whi ch case it i &%&a&at5<;fbu&%tanfe8ag'@'c9&&%@hﬁﬁy@%mwp& scifdthd fAge,

purposes of |dent| féi ng an 1 nput netpage, the copier incorporates a netpage
sensor, AhxdigipBpaggiigagerip S\S&etP%e FsieRnA ﬁ&é Pt theyRapeipaserds Bingtaaeeyiie ¢ he
net page G&pm@g prinfed Bktpape dEoled VitOMBE bagead astha mmvaﬁ&iagmgbagﬁijglth&lﬁimedl e. for

rinting ne ds f d
D0 kBRSO R oAU ! AL NE DS B WAL, o @
system Copyfthg p@edihn amwedlasﬂgm is\afse modedh witly h@ap@ddq élop'rﬂé dortiens af heragaigde copy of

an or di Nk ddaQGe aldiBade PRI 6 otiF EbIL BBsiRPA@Rice, aBd &Jﬂleﬂﬁﬁo bihe aﬂﬂlﬁdtfb@' etq;)age
e_as a, net page.

image in _the netpage system and then prints t

The 1 66 eTPAGEIEr A Fertab Bt T DO R I DAL 1 (o S ABSPER v og
page i mager/AlobowiingiotdamoprpAMEd netpage to act as the source of a digital
copy of the page, eg. for the purposes of obtaining another printed copy
of the page. ThEepetpagt system eptivaalle performad apticab dhdreierwicpgnition (QUER) omthp epstentf | owi ng

por tions qf . Lh& B g%%nmngb@e co%%hte&fttﬁ‘edpagyﬁJ &gin&xéa%@ag@fopeeﬁb@auemyhezmw table
sensi ng evli ce, an copi ed i nto other ap |Icatl ons rr ous ne page

tc.
copy mec e %41%’%“@‘6@@#‘[)‘@%{5 dBosrater ’éﬁ’&‘cﬂ]&'&l? fesstt af?}}eftf?éf’ RS BITF8r | i er
appl i cat ibg e ukdav N 8¢ fichel s oelofifipke b sifgle ddislﬁlﬂ&égl)owm-ﬁh& fags pelgpeindsyes teiztrer
opti onal Iu}eaatpeéen&rns %%% cal . char acter recognition (OCR) on the content of

the scanf A RS0 HHERS S t ent of the page to be indexed and

therefore su b S ?ﬂ# % sfls?eﬁld&ﬂtl){nall? @ anesgaxgé'd ﬁa@é MIE& do@Jmthy toQt (hx%gtox’y' %? rs. The

copier is typ| treat a collection of pages presented by the
user at t¢faicd gpgss ‘Hd/ﬁéd"a‘gneﬂ@ 116 #GHEY Pbthe uses iy rowm (b sarm (21 Byt che pages
to be i n@Rx6slertorloN@E netpage pen used), then the system may be arranged to record the user as the owner

of the scanned pages and/or document, and the directory may be a directory associated with or linked to

the user. The system may be configured such that the user is required to provide an identity by presenting
an identity token, such as a smart card or a netpage sensing device, to the copier. If the user interface of
the copier is provided as a netpage, then the system automatically obtains the user’s identity as part of the
user’s interactions with the system. The copier may alternatively or additionally allow the user to enter
(or select) a user name via a built-in touch-sensitive screen, via a screen and keyboard, or by way of any

other appropriate means. The user may also be required to enter a password to prove his or her identity.

The printed netpage optionally contains standard netpage buttons which allow the user to
obtain a printed copy of the page or even of the entire document of which the page is part. For example,
one feature of the netpage system is the provision on each netpage of the netpage logo at the bottom of
each page, tb indicate that it is a netpage and therefore has interactive properties. The logo also acts as a

copy button, in which case the ‘pressing’ of the ‘logo button’ produces a copy of the page.



i ndependently or as part of a single docunent. The netpage system
optional ly adds the scanned pages and/or docunent to a directory of

scanned pages and/or docunents. If an identity of the user is known to the
system (eg. via the identity of the copier, or of the netpage pen used),
then the systemmay be arranged to record the user as the owner of the
scanned pages and/ or docunent, and thggdirectory may be a directory
associated with or linked to the user. The system nmay be configured such
that the user i Shervsefumay hOoPLIOFFBT ramnssh Pregeinttha SPIRSS SHiteas dontfitpg refetenos: dent i t y
token, SUGRoASnRedBFBplintGa Edre@fond@ngiRbiage sensing device, to the copier. |If
the user interface of the copier is provided as a netpage, then the system
automatically obtains the user's identity as part of the wuser's

i nt er act iGopyingi Ndtpddee system The copier may alternatively or additionally
allow the user Haefd @r pre(s&ﬁs SiRip@sett) thalcdpsee rtherbaiﬁl'& déteds tBe fattithat it isf netpage

t ouch- seggltlve creen, via.a screen and keyboard
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button, iorlinaki (ﬁdm-xtea;s@) tdpe of the eaps iongf theodoctnimdt ofl vip thepbgeain barp protiereserscam copy

of the pgg;g%st i\lféﬁa% ol fa}@gag%%ftﬂmxmﬁtm ﬁ@ﬁﬁx%e%éébéﬁéﬁ Iﬁgalagﬁg,ygﬁg@ﬁul n the

net page uture o ef erence i 'mredi ately printing
cor r esporehenef qq@eqwg@sservmgwmgs Reptioag evaipln Theve mﬁ‘%‘?r"h“pWé’sfg'ﬁt wmmagtet nage
to the ccml ®Plicatt fEm cQRLAN, BolERhSstith@oh@gdd, thd@tet fobm b(ﬁnnihmﬂlﬁ’&ema;gﬁate page

successf ul sin a a a sensor n
built-in ﬁ’%‘f\;ﬁ’ag‘g r§‘°’§ﬂ%aé?‘g.mg’f‘ﬁ g‘e%tﬁg%r“atr‘}e afq&;%p?i hé%%ﬂg {acé’ osed so t hat
it can scaet doabrhenpbanniaod and diesged dodunent ptatye, commglsi deascibed iqrth‘g mtOhleeaclhance of

successf yl LS £PST/RB0d/ 083680kt b NBUE4R)1 f the page is degraded or badly
damaged. e sensor neans nay, for exanple, be nounted in association with

t he novabl e | Mege e8P ke d@ér 15&%t§6@ﬁﬂ£ﬁesﬂ@éﬁy%ﬁa nWﬁQ@foﬁﬁ@e bitfeoiddger i S a
net page, ossi bi | | i es exist. er ca quest an . or di nary

) unber of
(nohe ot Ry B Grbehangigad bievar it ghe GRAE BT e rrer BRge’ | o
part, or apdiepriss)eiia thaduplicate Gues¢mraandiet page copy of the page or of the
docunent of which the page is part. In general, any of the full range of
net page page sdpgenerabibemeraddeditiat peopishislably toghens lhabglélty of te eutinptedserdids t he
voi d for e predies a phshe dsial éo‘ﬁﬁ%ﬁthé Mol AT BREbut 1hB RigHA tinkfl 8dobMhted WikiikGe

command, the reset Taor onman cat page comand, the reset
page conPEcFYerihle T‘cag‘}f e§is§i’eﬂie§y‘g6’ﬁ%aﬁﬁé duplicate docurment conmmand,

the reset doc \nd nd eEg scri bed
further in our LBTEAEFaul? mmnﬁp?l ca uﬁ%:ﬁo #ﬂ%@%@ga%%%g@é%g%&gﬁ For
exanpl e, whigkearg thus not knowh focthet ngtpegsisgstem, are it duiflicaiesygheny negpageds gonigeinfiley Vay( i e one
devoi d OfHoU%lr, since the page is also physically scanned by the image sensor, the copier can detect the

presence of markings which are not part of the archived netpage, and can then optionally duplicate those
markings. In this case the copier is able to compute the difference between the scanned image and a
rendered image of the archived page, and can thus reproduce these differences in the copy. However, this
process may reproduce unwanted artifacts such as creases and dirt, if present. If the user has requested an
ordinary (non-netpage) copy of the page and the page contains non-netpage input, then the copier can
also produce if required a local copy of the page, ie. one produced directly from the scanned image rather

than including information from the archived netpage page description.

Non-netpage markings on a page detected by differencing can optionally be archived on the

netpage system together with the archived netpage, thus making them available when subsequent copies



input) via the reset formcommand, and a new active copy of a formlie. one
with user input converted as appropriate) via the duplicate form comrand.
In general then, provided that the copier is able to sense the identity of
an input netpage, it is able to produce a pristine digital copy of the
page, with or without the digital ink associated with the page, even if
the physiygaissnet page is severely degraged or damaged. By defaul t, markings
on the surface of a netpage which are not nade with a netpage_ pen, and
whi ch ar eof thapageaestrequesisrin thoabseres ¢fdhephysisalayigipgnin optien %fhe’ti&pﬂf‘i"’ { &P2hhen a
net page g3 aeQiapiRete fdimiphleRoda¥nt paddWOM EommEdE €Lspbdife WREEHE nbibnefageQndpitiygsi cal | y
scanned b%ﬁﬁ‘; he i Lr]a%e ensor, the copier can detect the presence of
mar ki ngs dh ingPEdinihe WRY ° 8 t he archived netpage, and can then
optionally duplicate those markings. In this case the copier is able to
conput e t@o%i Qisftl]‘ug{uxggce bet ween the scanned i mage and a rendered i mage of
the archiv aepa .. and can thus reproduce_.these differences ith h& copy.
However, this %fyﬂﬁa&’éhe A SORITSOHRRAR s peLRrcdoniivinly P &ses and
dirt, if optiabeser. THe stahrer s®and jragr Bquagtiatly kosed ortbk same phyficabwmnitnad shage) copy
of the pgﬁeesar%g ?on&rl&?er E@ZQagxd ggﬁgrﬁlhﬂéfapeoﬁ'l %?&Rﬁg&ﬁmm w1tﬂ ke 'ﬁetb&g n&t@dtk &6 can

u a co t he pa

al so produce If require oca py o p: %e, ie. one tRroduced
di rect | y rénrasentadtie Figera Aniderererale scrapehiidP may e physically derorrled; iorob et SA%% r om t he
ar chi ved iR LRBE®RAEREES Gl pihtbi0Ra thiN@irapedyRag SOARIrkirkgfed aFigurP I i tHiet ect ed

by differencjng can optionally be archiyed.on the net e Sys t oget her
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copi es N3G 0®@éndiphiater) g ereatosely @ypleb the dorisr Sphmayalyvesithe dofctly beviptysi cal
original . keln30s, §AMskIE n REpRERY] FlEHe@Snd@r t  of the duplicate
forMpagélftﬁ%ggﬁrrent page “server gormgndggiso speci fy whet her non-net page

mar ki ngs  shoul §nhemd Bakneded driftet 416 d6e0@YedOthe BRtem hay{HeQbnfiphuedl Gckl iRt the
Physically, then, the ,nﬁtapgﬂe copi er._ consij SLYS of 4 netpage printer

funct i ondF 8PN BISHsSR (TR LRI P ELFCT SERIR SO CRANTEY 500 and pri nt er
503 are typical hous in.the. - physical Lk, re. 1Sane
control l er 502 }é%%enﬁ%ntevx%ro Rl ?F%glgng I%ﬁfga%ab%gg%gﬁnﬁugﬁﬁgﬁgygl'?} ?ﬁe %ﬁe

net page rimtrfacy tk petpege scpsiprdesiesy sushl a4 pensing thedik® If thyiReigeppofth EmaE £AREE °500 nmay
be physi gable¥s, GLOMR) i8dmpblaRidde BEmRE hdifaBd semBd in thdModnher O bptiined Do A diet Ct €d
to the printer via the ne

) t page system 506, as represented in Fiqure 10. In
this cadterfapqpeovddesinesr a6 Sﬁ(':"o‘g"p‘@f’%l‘tsé%pying go E‘Bﬁ?or"f)?ef%":be@g?‘gand net wor k
interface 501 (see Figure. 7). e he .scapne i : are
cl osely coupl edﬁ’etsﬁa%nec%)bl?lsetsrQfgél\a‘!’\bsr?%f/en%)rr?%@ PEE REY cf?tr(%c%ﬁeg&%i?ﬁn ?/I(vglé? ﬁ%
net page sygtedmnd @ Breanimage|strgert Fletimapeisensor tpippliygrdveserlgtive [ hufned igemdgng.  wWhen
the scanpgl.AN ARl theinadd ndPaMH Bld ahd1@e $Meh ABIRY RRe.CARMGMEKEHe SUCh
that the target printer is the user's %gfault garﬁl ter, or a printer
pr evi ous Piea &y b smitad aid; the coRsT pEpedrto fRE highieq BTl SHBR &SP HE° EBBIEr nay
i ncl ude RetoRAYEhalRS Quts-faadihdof hultidd inpin abdets YWia 4 m@hangmwitich| teasportsi eatheinfuace t o
Nt PagR 3o i g(fny LCE5u RAGE 18 e BERS o AdndidCanl R to ahfoutbl Bofp@P lnfie sHPPOT LS
wa}? Zs corglventional photocopiers. The functionality of the output hopper and the input hopper may be

provided in a single hopper, scanned sheets being physically separated from pending sheets by one or
more fingers. The scanner optionally handles duplex scanning by providing for sheet reversal in the
transport mechanism. Any alternative or additional functional features relating to page feeding,
formatting, collating, etc. may be incorporated into the copier of the invention. Such features will not be

described in further detail herein, as they will be evident to the skilled reader.

The linear image sensor is typically a red-green-blue (RGB) linear charge-coupled device
(CCD), although a monochrome CCD can also be used of color reproduction is not required. Even
without color scanning, when a netpage is copied, color reproduction of all but any non-netpage page

markings present may be provided.



net pages, then it al so incorporates one or nore netpage sensors in the
scanher, as explained above. A user interface provides the user with
access to the various copying nodes and functions descri bed above. The
scanner consists of a glass platen for holding the i nput sheet (or other
medium while it is scanned, and a linear inage sensor. The inmage sensor
typical | yexieyes relative to the fixedplaten during scanning, although the
i mge sensor may be fixed and the platen itself nmay nove. AIternatlver,
the platen maylabvissitenesd foragetpage scawpindhe SR FERACPISe PREYRERE cinget past

t he i mages s£p ﬁﬁ'ekctggl'@oym%ﬁr s oftehl @igakényorhﬁﬁkdﬁa@&?akathﬁ fbnfleﬁd.hd‘lge wtcotail ti pl e

i nput sheets via_a mechani sm trans orts eac urn
from an %ﬁﬁiﬁ‘tmﬂlf’oBﬂ’é@ly ? §PRES I\Pl’\'gtdéﬁ’ e nse §Hr5g” Clﬁ a Fr St e agé E}’t“put
hopper, mmmhh@wsaaesuueywawmoanmwh@RQMahﬂphotocoplers. The functlonality of
t he out put hopper and the input hopper may be provided in a single hopper,
scanned sheets being physically separated from pendi ng sheets by one or
nmor e f or deghivingReotaeddnner optional |y handl es dupl ex scanning by providing
for sheet reverw&hdn thervotitrds requirah®pohive mpairahpagerer dognmeny it eltainstaj dpeumsnt id

addi tio ng frInH nﬁétérgpﬁlserteg % Wefrtriel Exg BJgE Ol R) m%aﬂ(dﬁ?@le Qﬂcatedfdggu.%ﬁttld 519,

collatin i ncorporated into the copier of the invention. Such
f eat ur es aug thctn serds thbeage Eese tbepaenserih OHerardiing: oo prge &Y 10AOPIRYPRR 1 | be

evi dent  §Ps¢ BLeatk pdok, Abbrds @RGBEe. imdfE, dxdeib@ aﬁe ﬂaém@@ges BYIEIF rebyctivy page adslayd a
red- gree b| ue %‘aR%%?e t ﬂg%ﬁ d%‘g’gsr %? al?oc paFe 1ds ¥o tge opge Qr)futu.rgl {etferx"gxgeg Ia"héle

nDnochro roduc ron 1s not required. Even
wi t hout cm@masmmmcumvhtetharsl/oneatgpaigwhqnsssmmquue@mgs perveepamyndtste &h of al |

but any BN G! R BRARons BREK AN Rk B3RALFArRE RpAYI ded. NPALIG 18 To
obviate the need for "a netpage sensor in the scanner, each netpage may

contain a codi nge etpler tybﬁammnmeadtetagem@tﬁ ﬂﬁ)pageh&v&w&reiy&ﬁaﬂtdnmﬁé i mage

sensor. This may rm.of a e t may
be unobt F§EF&FEP 3?bVPﬁtecfgee’ﬁ ‘Ffﬁr TR SRRy ‘3%?6 59 lerwfatlm?' dd% rm sOf%ﬁocemg% o let page
(and whitelenttry paceadnt ig s@oted amisarchived pyd istis mrticulaly destl]@blalf rﬂ@d%@@%&w ofg chi vi ng
Prot ocol . \fiep it aCthHl iﬁgnﬁt& (=3 (iﬂé'mrqu) tre ERleViRotétoPERBBRbRRGE I raPCUMENT
it obtains a docunent froma netpage id server 12, identifies the
page ser@%ﬁmqmﬂbWﬂ%mmh%ndles the al l ocat ed docunent id 51, and then sends
the page inmage(s) to the

f hi
al |l ocates a padgarYdmgbﬂ$ %%85&%?F%%&9 §ﬁh¥%3%aamW§mQ§g§|§§%¥g; t he

page i nagaﬂsbetayidetnhemfe skibgipenddri Wmlsptagqundcm hagigen ilipgated and Aevribediio theventxt | d, and

returns %Pa aﬁlc{.\ a1 e tﬁ)eg&? it vgﬁ bé %p}egﬁecp%e%kllgﬁjéadgrl&dt‘ ft ﬂlaf} ﬁ"J ﬁBﬁﬂ&@ed mTh €

copi er e dodunment 1'd and/or page ids when 1ssul ng subsequent
page serO@WWﬂmﬁﬁﬁmmwﬁdm¥%émm§§@@“§e@9€Wmf °§WF%EW“B§@P&P?6W§”ﬁthHb pages

(such asjspheol Bgt Ay Rich Hfb&ﬁ'caﬁ@ﬁ )h)d/or Ichﬁhoﬁé)tb it rembqﬂﬁheﬁﬁdpkc)ﬁchlrya]aszﬁbeﬂame ach
page i mage to e s after SC oot N€ page, to

obvi at e Hgmﬁghﬁm?ngQQFg ﬁﬁﬁdgggm Yo |nq?ﬁor“%m° °mF’ may defer printing
of a docunent until the entire docunent is scanned and archived, and this
is particularly desirable if the copier consists of a




scanner without a built-in printer (see Figure 10). The archiving protocol
descri bed above is illustrated schematically in Figure 11. Cearly, many
alternative and additional features to those described above are possible
and wll be evident to the skilled reader. Wiilst the invention has been
illustrated and described in the context of a particular exanple thereof,
it wll be appreciated by the skilled reader that it may be inplenented in
ot her ways. Furthernore, nany nodificgéhons to the detailed features
descri bed may be envisaged, and it iS understood that any such

nodi fications and/or additions to the enbodi nent specifically described and
iIIustratjgﬁ@ﬁ%ein may be made without departing fromthe spirit or scope
of the in n. 19 CLAIMS 1. A copier including : a scanner for
scanni ng a docunent; an archiving neans arranged to archive the scanned
docunent i;n a c g t.em networked with the copier as a digita

ver si on othhe’gg@ﬁéiﬁf@ag@doded data generator arranged to generate coded
data whi ch i dentdchn@s férhieanrdh@h dadunvei;si on of the document archived by the
archiving nmeans; a printer for printing a copy of the digital version of

t he scanned docmmhlvman@anwrm@éicpwgwﬂgescr\m?éidecwﬁmﬂ@a cempyesai d coded
data. 2. A _copier accordi to.claim.l. i i jer is adapted to
comuni catsé(s‘[e'&jr{eﬁw%{?{g(g?v\%wﬂ? %?plglﬁsgcéélfaﬁl\gg%ﬁ’& %leﬁéeﬁcﬁ@ﬁ rfier to each

di gital versiomn coded Aatd @PhdhtonaE R MPgdRré soded datahetiich Medeifies thedi cati ve
of said unique identifier is incorporated into said coded data and is
printed i rdigital gensionmfdle daspynent archined by therareldving MeavS;t o clai m 1 wherein

id coded d i s indi i f I li.ty. of id
opy. the. coaed W BEPAY Ry el deitaich of o FREREEIRRRIAG 07 o

oper at ed byd@oisesrpbiatifg deéaid Prihtde Bbpyf s4id rlepdsial i on of the sensing device
relative to the printed copy.
2. A copier according to claim 1 wherein said copier is adapted to communicate

with a server for allocating a unique identifier to each digital version.

3. A copier according to claim 2 wherein data indicative of said unique

identifier is incorporated into said coded data and is printed in said printed copy.

4. A copier according to claim 1 wherein said coded data is indicative of a
plurality of reference points on said copy, the coded data being printed to be readable
by a sensing device operated by a user in order to identify the position of the sensing

device relative to the printed copy.



