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problemremains that deterioration of copy quality w I nevi tabl y occur

as succes ations of copies are made froman original docunent.
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deterioration of copy quality will inevitably occur as successive generations of copies are made from an

original document.

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

copying of documents.

It 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




indicative of an identity of the docunment, and formng a digital inage of
t he docunent; detecting, if the docunent contains said first coded data,
the coded data; if the docunment contains said first coded data, accessing
stored first docunent data representing at |east sonme of the content of

t he docunent; and printing a copy of the docunent and, at the sane tine,
printing penishe copy second coded data, NPA136 3 indicative of an identity
of the copy. According to the inventi oh in a second aspect, there is
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first cod%(dfl al.a; and a second data store for storing second docunent data
coded data; and . . . S
representing a copy of the docunent, together with a unique identifier for

the copy.

a printer adapted for printing a copy of the document and, at the same time, printing on the

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




| f a docunent is scanned on which no coded data is detected, the user may
be given the option sinply to print a copy of the digital imge of the
docurnent, wi thout any coded data on the copy. Stored data representing the
copy will still include a unique identifier for that copy, to enable
retrieval if NPAL36 4 required. Preferably, of course, every outputted
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such as tﬁféuqehtt@qdﬁléﬁnalqrﬁm{ttpﬁ opRgiion. t he system and method of the invention
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formis dj n
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spect rum coppRRICIRY, that SapeRi? §9PY plothd) docupment P?F‘??ear?hévﬁﬁaﬂr@teﬁlﬁa €epd Pshetial |y
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whi ch provides information to a user, such as the application or purpose of
the form and whiveikally,the fordmes dispefed ona tuirfass mvdiym lpbich mgy Istof arycuitble gortirel ate i n

posi tion Mivelertif@ preflBY efoditbd AGNEED g%p(g@é & sheet material such as paper or the like

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



The system al so i ncludes a sensing device to convey data fromthe formto
the conmputer system and in sone instances, to contribute additional data.
Agai n, the sensing device may take a variety of forns but is preferably
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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;
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schematic view of a

Figure 1 is a schematic of a the relationship between
net page and its online page description; Figure 2 is
i nteraction between a netpage pen, a netpage printer, net page page
server, and a netpage application server; Figure 3 is schematic view of a
hi gh-1evel structure of a printed netpage and its online page description;
NPA136 6 \FAdire 4a is a plan view shogi ng a structure of a netpage tag;
Figure 4b is a plan view showing a rel ationship between a set of the tags
shown i n Figguteis 4 plamviay showingd sthuadre ofainetpagefag;a net page sensing device in the
formof a netpage pen; Figure 5a is a plan view show ng an alternative
st ruct ur e Figfre 4b Beplatgev thayne FelgipnehipHgtween asetyf thntagsi shawynshitigvrary aed  feldaf i onshi p
bet ween avig@bf OfetphddGentiRGRvie \OWE fdr of d MighR pa2 and a field of view of a
net page sensing device 1n the formof a netpage pen; Figure 5¢c is a plan
Vi ew showFiggre a4tis aplaevigediBilhg 42 filtdhalie s@ficukd & ahaghge @0WN i n Fi gure 5a where
targets are shared between adjacent tags; Figure 5d is a plan view show ng
t he i nt er Figarv binig a pladvievodhasingareladonthipchesigentackisf of tagsRowh @ Figuecsd amor fidsl odf  t he
tag Sho"‘“w"e@oﬁ&%!{lg%sééhgébi&qﬁ&eﬁnﬁgﬂggﬁ%gieﬁé}l' y illustrates the interaction
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copi er of inkéngeti; e dopRiidcokgdRLNLIpPAGE System the copier arranged to print
via the netpage system and Figure 11 illustrates a scanned page archiving
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Figure 10 schematically illustrates the interaction between the copier of Figure 7 and the netpage system,

the copier arrahged 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
earlier 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. NPA002) and PCT/AUQ0/00578 (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
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details and extensions described in these applications in relation to the
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tags 4 using invisible ink e correspondi ng page description 5  stored

Ion t he net page Aeiémtkd QRS eI 1, bg&tetdhﬁtpsgedlcm,dls;@slkmalnﬁa&m&o&fwﬁléﬁec?m&t pﬁge-

n particylar_ it .descri tla ext.e zone) of eac

i nt er act |t\L/He9e BES S i o p%{'séca ¥, T‘mépop lﬁ"t‘f’ﬂ%“q &}‘hﬂ unigafion a1 | ow
t he net padigtveeyibe eqma!id)the@ptp%els}tsscml ﬁlteenxq:mm shDWst‘tRequea” fone conpdinp@geme Thie subm t
DUt on 6, aalidls AENARk Submitdionarik Aifaed (ML oML ERPARHR blng A1SHELA!

extent of the corresponding gra
coded data 3 printed as a collection of tags 4 usmg invisible ink. The corresponding page description 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



As illustrated in Figure 2, the netpage pen 101, a preferred form of which
is described in our earlier application PCT/AUOCO 00565 (docket no.
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hi gh- quaILqﬁé prlntln is made  nore affordable to consuners
pr ef er r ed®¥Br e & ﬁ‘é’!"ﬁ%ﬂ?@ Hiikighesaesd gricrglectrppghasisgsiveer MENShoesed iinkiet cs  of
a traditi Omadiet™Mppvineeg & exi@iple 351 @crdEd ia obedarlief apbl&taﬁcﬁlPCSUMO/QdS% E¥ckRAIES

printed i o} d for naV| ation
and conf ofrj%jc }' thefc? elfe i %rm O'gl)'{l?les Ke °%5géel‘§‘rv ?[ﬁﬁ&%hr Sp Iéqutallﬁt% p‘b‘%( 9
avai | abi | jerg affprdaple @e?d@alnﬁs Iritseprefrared uE esgpagél’ﬂméhcamthmg@hmqalnhmcteoans al so

operate %ﬁahraéiﬁ&%@w%%ﬁ@ thRBSa selbi ettt gleﬂ%@ées ﬁgﬁkd il g{hl)sé?l%% dgg’)g(tlh gl,?% h lg over

i mage e net page system can al s

consurmer u?ﬁ%‘it g%ethaf o P Vr‘gg“b‘?"laﬁ‘f“é’f"?“abkalfaf‘ﬂ’a%lgh the systemwill oper ate nore
slowy and w || ;}herefore be SpACC tabl.e . fro uner' poj nt of
view. In other ei1 OUT R RTET 1(él?sne ‘ﬁigg §vaél?e°é§ gl’r%dgf“g ntgﬁetaf‘ciﬁs g

i ntranet . nefpAgegrintey cmlweratewiﬂoﬂhwmscnm@tm pa@ed®mmm1mh®gb on a
single C OfTRktY. Sfhe QbtpdzL @%@&h%&@@e %ﬁlabiig\ﬁhiﬁfexisﬁhg: tbnﬁx?heﬂinkjet 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



printer. Netpage publication servers 14 on the netpage network are
configured to deliver print-quality publications to netpage printers.
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profiles. Apetpage printer can be co%i gured to support any nunber of
pens, and a pen can work with any nunber of netpage printers. In the

pr ef er r edidenifitre rbnpitsetbldowy heaa kolkaiop ay@lop@methas péhs, bhd aqu@ed\B/éacB&e&ber of
identifie aon. of cal or ens, one
assi gned Ehgfagggﬁﬂgngﬂ%gacgwr t@ﬁ}{&? lgaﬁi%“m %%%{Il esztzli‘ 7S%e°tq°ane§°ﬁge gbel{)%t%o nal ntain a
di stinct Preeplicgtiensgrieh respect to a net page publication server

application server. A netpage pen can also be registered with a net page
registration ser\IP?eePerGapaliobr Kgicrd Vidtrnepee r%F?g‘Ob?fy’ﬁ%Ht‘m‘Ué’F@ Qeesunt s.

Thi s al | owsre @a@enm@rdCecdaaty. Mt alowsOe-dnBRE Piyalepts dUcNGduteRCMththSed Gsitghe

net page p stration server co nat ure

capt ur e q E{% %eh;%g n@?%ﬁ% S reélgmqllontsF'rver conﬁpareesI 8 lel a)(f;ureifrge)éting léy?tjé]ecine%a% ﬁ)g‘rf\ﬁn e

al | owi ng Previquely a%tsﬁ@ﬁtskg@a!% aliohying itste abtheniicd e il ussy ’s idpniEn (o CEPMBIGECSET Ver |

Q her bi ooBtrdidRirfe@binAlsS 8 B84 {éss/%gfytl&ntﬁﬁw &TYSICJIIQ?&E 'nét;Yage fén\ﬁ%[uﬁés%g&gnn{ he

net page pen inclu rprint scanning, veri inasimlar way by
t he net paf&@"é&gr %f?gé{’ﬁsﬁﬂg‘s‘@y\lﬁﬁmn%a%%&%ﬁﬁtm&sm page printer may deI | ver

periodi cal s suc s .t he norni ne aper .w.th user. i nterventj it
can be confi gur rél’lcfélu PR Hmpegma S Bifosit et ﬁrﬁ‘f RGPS "SR SUPEL o1 o
form it esedigtervetion, if eamde pafiguredinewt t© dflivermmlitisd vnlbedl. nits pfesddbreeit et hor i zed

sources. Jle'ﬁvetrﬂieﬁodifaﬁ %ﬁtsubs&iﬂgl d?%ﬁm%g@alﬂ{ohﬂahggurceé %nﬂ’fi@k‘ésﬁ%@t e S J'B?iﬁ@} ne or
e-mai | accgiﬂﬁ‘ﬁfi\m' ch is visible to any junk khows the tel ephone

nunber or [fox Fepghine < e-meth aqqogwhich is ﬁ‘B‘B‘é fo 3o J"E‘h E‘a‘?yg’P‘bWPW%thﬂﬁloe@}OPf’oed
usi ng a Ummberede-Mbitkelliessg Language (UML) class diagram A class diagram
consists of a set of object classes connected by relationships, and two
ki nds of rel ati &mblvbjog nepde ipfhe isystemyrie déscrived esingasraiiid Mddeling Lanpdage (UML)
gener al i zadsi @iBstam. / Anc1§s§ ﬁﬁgrhtﬁ-'%ngigls Bﬁapge?&%}e?t cl sggrgon}xgct&gb}prelaﬁo%lsh?pgl a(?xﬁlm p

bet ween Obj ect S,1 i ween | nstances 0 asses genera zation
rel ates SePghre aé‘P“é’é‘%Se‘ge of Hgrest ApreAssopiAipaT %‘ldcﬁé’éffﬁh??“t’qﬁe‘“f BhIcBin TR i f a
class i s dohewphtor edatiaship bawsa tobjedts, at. Ibe@be}neiﬁs&a%ces of cihdaat A @é@ﬁﬁzan@nélatsé ass A

is a gene i of cl S ach cl ass
is dr avvngcgél cga%%é Hoshyedn ersgmﬁ??’eth(f t}%ﬁfwﬁlg wFP'ésfjﬁ gﬁ?}{ ‘?‘mgtﬁ 8f$a8 fhﬁgeé °élut058%snt ains a
list of té¢fahanelass,dng ple% Ao$s atgprsralitationsof classd dlrea Beisl sifuply msttse ofi AnBachylas is

hor i zont araviy a@%:rec@aﬁge ﬁbélll&(ﬁ&nﬂptfle 108 oPRELIRL. 'Ip&ﬁmﬁi fid6r &l ﬁt?xﬁutes%? Rak

ed from
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“many”, i.e. zero or more. Each association is optionally labelled with its name, and is also optionally

labelled at either end with the role of the corresponding class. An open diamond indicates an aggregation
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
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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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equi | at er@luddringgg! @ar grid, as shown in Figure 4b. The tag structure just
described is designed to allow both regular tilings of planar surfaces and
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whi ch exptidg rdphGents@A AL bit as a dot 48, and each zero bit by the absence of the corresponding dot.

The perspective targets are designed to be shared between adjacent tags, as shown in Figures 5b and 5c.

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 5¢ 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



nature of the tiling. An alternative tag structure nore suited to a regul ar
tiling is showmn in Figure 5a. The tag 4 is square and has four perspective
targets 17. It is simlar in structure to tags described by Bennett et al.
in US Patent 5,051,746. The tag represents sixty 4-bit Reed- Sol onon
synbols 47, for a total of 240 bits. The tag represents each one bit as a
dot 48, aﬂg 5ach zero bit by the absenlc3e of the corresponding dot. The
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within the codeword (A-O . Tag decoding then consists of decodi ng one
codeword at"‘each orientation. Each codeword can elther contain a single bit
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tag ID and the tag-relative pen location can be translated into an absolute location within the tagged

region, the location of the tag within the region must be known. This is given by a tag map, a function
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



detected, each tag data nust contain a marker pattern, and these nust be
redundantly encoded to allow reliable detection. The overhead of such

mar ker patterns is simlar to the overhead of explicit perspective

targets. One such schene uses dots positioned a various points relative to
grid vertices to represent different glyphs and hence different nulti-bit
val ues (sggfnoto Technol ogy Descriptign, Anoto April 2000). Decoding a
tag results In aregion ID a tag ID, nd a tag-rel ative pen transform
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el ement . *}Qﬁhcétﬁ]n@gimﬁuﬂ?f?(@gﬁqd?Fget(%rNPF%Et| on-i ndi cat i ng) tag contains a tag
| D whi ch dlrectwth entif ate user |nterfaceee i.n the p

description associ at ec ta%ﬁmfgﬁ R Geds SRca i Qepyaien 8 afsi?c‘at%ii ‘?Sﬂﬂé[%{%ﬁ{ﬁs) . A
the tags ¢nthe ptpagorsarsapfintirivéveudaments ot hatfaase ced @mmmmdmfey pidaasins 8y

i nt er f ace,pl ﬁrsmte Béh drddf Bk Bk lata bodEMalt % L BILSHOES
i ndi sti ngw S nsmg‘k’lecct - i ndi ca%| ?1?:1 ot ags not, *her ef oroean%parﬁ)%%artet t he
capt ure offsponse to be generated in the netpage system.

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



an absolute pen path. They do, however, support the capture of a relative
pen path. So long as the position sanpling frequency exceeds tw ce the
encountered tag frequency, the displacenent fromone sanpled pen position
to the next wwthin a stroke can be unanbi guously determ ned. As an
alternative, the netpage pen 101 can contain a pair or notion-sensing
acceleronﬁﬁﬁké as described in our earlier application PCT/AUOO 00565
(docket no S001). Wth either taggi g scheme, the tags function in
cooper at i agcrivkd i fims& aahibdeRe. vi sual el enents on the net page as user
interactive elenments in that a user can interact with the printed page
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node 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 docunent, or a netpage bearing

coded i nf fput, t he user can request an ordinary page, an
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then pri ”i)éf/kb&)/(ﬁ@ﬂ?ddcﬁ@&?blﬁﬁo@ net page. The resulting printed netpage is
coded with the page 1d of the archived page i nage, allow ng the printed

net page to act he ﬁeﬁ)@ge%%%’frﬁﬁtl&tﬂlﬁegérﬂk &]:Qikal %Me&écoénli}@n on ﬁgcon{eﬂ"of t he
pur poses f obt ai ni ng anot her %EI nt ed the p printed

y. O age. The
net page i B° 5785 e58etiOWRE Hecgudt ot pe 2 gﬂ ’I“W“rﬁ‘d ﬂﬁ??qreoﬁgse%“‘%yﬁéadﬁ‘ége to
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descri bed "above cri In our e ica

PCT/ AU0O/ evieyinfe%lue@kw%esmwewyt The net page system opti onal I y per f or s
optical character recognition (QCR) on the content of the scanned page,

al | owi ng the corlteRPEs sYptrR Obté’ﬁ‘élytaﬂdsb‘ée Forekegesamdon dereroPe diB¥eguent |y
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able to t N @o&;ieg‘ op&ltde%gt%z;gg enq}csec?? q{%e §1e Systé I%emnay ge 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, to 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.



by the user at the sane tinme as belonging to a single docunent, allow ng
the pages to be indexed either independently or as part of a single
docunent. The net page system optionally adds the scanned pages and/or
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user as the owner of the scanned page1§ and/ or docunent, and the directory
may be a direct Ohyusassgcdhadse e andhivh s@finell i€l tietnetphdd@yshse for fulli€ref)etdeem may
be config .1 user. i s reqU|red to provide an identity by
presenti ng[ﬂ%gtn&%dcfntethn% ytufgggréeﬁgoné%%tpfs smart card or a netpage sensing
device, to the copier. If the user int erface of the copi er is provided as
a net p?geﬁoﬁﬁ@Ngtpggegystem aut omat i cal | y obtains the user's identity as
part of the wus w.th t stem C

al ternatively o?&hggtggp é}gﬁ aneﬁ)f]%fto eOPfJeé’gl%écf)%erdetfc‘Sthetoé(thats“e 2815%%% user
name vi a B wefessfully Wn&tnesmfs’érmatmser mgeapsebaing opg ar mors b,lrlleelrnemm swe(ytb@afr d, or

by way of seaddymedad ﬁ%fefe?d@@rd% sbcPdoGhal R 8fAScan hARipK I&htIBYh page, B&s ﬁxﬁ‘iﬂﬁkd&ged to
identi tp The printed net

enter a p rd.to i'S or her age

opti onal | @ @“«W&f%ﬁ% Yaing heepssdenifithe %%‘SWFF ‘élb?Wan‘?’éd SFnPH

obt ai n a peanshaydiocapyplgbe hhdtepAGSodatioVienhaafiovilkEimagRistnk®@ ofkacsdamBaevitk. Whi ch
the page is part. For exanple, one feature of the netpage systemis the

provi sion on eadfhenie greferags is b etpage tapmyber lob pwsibilitics kast ik nenrafrequeash page,
t o i ndi cat@indrh Gon-hdipabd c@ny%@@%&% ofBEknd &B%&rﬁ‘eilp(;f%hﬁﬂ%le p qu At b\ ugérQ,Qle rties.

The | ogo al so acts as a button, in_ which case 't pressi ng' t he
1 ogo but feil)‘ﬁ“aﬁ?‘?fﬁﬁ%"B%Oféheé’é%ﬁ?r ?ffthetdﬂ%‘mﬁ‘é@%wmqqlﬂﬂi’% ispgrt. %@“ﬁ@éﬂy?ﬁﬁ ﬁ(‘:“noose to
archi ve soagneéttpagese icvet damaeh RageonsllySvaiable. Tadse fnblﬁdd:l’t& voRlffemeB@Mand, W t hout
I mredi at eJ.hX @fléa{ltfblﬂ&m?. detﬁp a'?%' A nsec%tgmgl%sther se? oI 0 cP gggsphvvt]ee rzligé[ he. user
presents t page he’ copl er, He cop detects th PR At is a
net page Wﬂlﬂi@@eﬁq‘ B#gleyowélth?@e@wag@w P@lmmhﬂ?a d@émcummgmmm;thﬁg one or
':nﬁr'? b;u | fesel BoddBED IGBmSENSAT o tgeT mecmnsmtsdﬁlg BRAGSE, {leﬁcrﬂgﬁfuﬁﬁe@m xurdeaﬁi{aﬁs ed so
at it can.sca i Qns on the page, us maxi m zi ng e
chance ofapglﬁfétéc’@gg%lt#)é/&bgﬁé‘f’ ForReA8%%e id even if the page i s degraded or
badl y damaged. e.sens
associ ati on wit aeﬁamppe 83%*” a’rlrchmga%%ﬁso%cw Fg%e%% ﬁ%@ ‘Efigng(?gOf\’Rﬁen t he
i nput pag’épq*)g'laahqf%ﬁagecommmﬁumenevoﬁctlwcwsm db forth {ie oneexithgmer inPit@onyg®d acan
request agprofatth NAhY apRQR-ELRAGEN. copy of the page or of the docunent of
which the page Is part, or the user can request a netpage copy of the page

or of the docunsigeneadl ﬂiﬂﬁ)lpﬁ)hxdédh&t &ag@nel‘fsaﬂ@-fotsensé e gl@:ﬁi@f@lan Yetfbe, ite ful
range of nds is | The €

a age servel nally a
i ncl ude t%?e ? ggu? %nsnne ﬁlﬁ’a 80 Py © NF%% PapY e é%tg‘f“bfhﬁ]d‘é'é%%ﬁéfomﬁ‘? ©form
st at us covmmnlfﬁqehylse@efttpagmsnvadmimndbdotdlmm@dpl i cate page commnd t he
reset page command, the get page status command, the duplicate docurrent
command, the rEgé@ca‘lﬂd&fﬁlﬁ%ﬁt’n@Eﬁhﬁfeﬂwfa@ﬂ%getwhg@tmﬂ@?éﬁlmne@?ﬁma@omrand,

des gr |8 ;)edwlfldhrafehﬁfs nétRndHalto Bhdiad systehl) B hétabglioRedRadd AdPeY00336d i 4Gkt no.
NPAO4

However, 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



For exanple, the user is able to obtain a fresh copy of a netpage form (ie.
one devoid of user input) via the reset formcomand, and a new active
copy of a form (ie. one with user input converted as appropriate) via the
duplicate formcomrand. 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 Wth the page, even if thé'phy5|cal net page i s severely
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represented in Figure 10. In this case, the scanner 500 incorporates its
own control | er BEscand cepsisiefaielapypiaintorbeldiggthe oo ehepi(ggather mRyliumIEl it it he
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nment i oned above, the copl er I nc e netpa ase statl
i e. a wiyet glstgm from an input hopper to the platen for scanmng, and then to an output hopper, in the same

way as conventional 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.



interface to netpage sensing devices such as pens and the like. If the
copi er supports "smart" copying of netpages, then it also incorporates one
or nore netpage sensors in the scanner, as explained above. A user
interface provides the user with access to the various copyi ng nodes and
functions descri bed above. The scanner consists of a glass platen for
hol di ng tQe,,} Jput sheet (or other nmedium while it is scanned, and a
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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 described above is illustrated
schematically in Figure 11. Cearly, many alternative and additi onal
features to those described above are possible and w |l be evident to the
skilled r r. Wiilst the invention has been illustrated and described in
the context ~of a particular exanple tlRereof, it will be appreci ated by the
skilled reader that it nay be inplenented in other ways. Furthernore, nmany
nodi ficatComamst o the detail ed features described may be envisaged, and it
i's undersjood ABafer A0NdiUCh nodifications and/or additions to the

enbodi ment speci fi C%J | y described and illustrated herein nmay be nade
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