1 I NTERACTI VE PRI NTER FIELD OF | NVENTI ON The present
invention relates to a printer for printing an
interface onto a surface to produce an interface
surface. The invention has been devel oped primarily to
produce interface surfaces which allow users to
interact with networked information and to obtain
“interactive printed matter gn denmand via high-speed
networ ked col or printers. Al though the invention wll

| argely be described herein wth reference to this
use, it will be appreciated that the invention is not
limted to use in tINEERACEIME PRINVIHENDI NG APPLI CATI ONS
Vari ous net hods, systens and apparatus relating to the
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ficBN when avai | abl e. Varlous nmet hods, systens and

apparatus relating to the present invention are

di sclosed in the follow ng co-pendi ng applications
CO-PENDING ARRLIEAFTIONSNt or assignee of the present

i nvention on 20 Cctober 2000: NPAO11US, NPAO31US,

NPAYATRIS, matoals £BEEs 200 ADRAS, reRETS d9greseprFBUSIre disclosed

" POUS upoéjag%%’ 1%@@%1&;&%9 Us NPPOQ%%U%f jhe present

”W?H@ndP@@?ﬁ?Hﬂé?“BﬁwPﬁ§§é“W@“w@ndlng applications are

|nco%?orated hereln bX cross-reference.
NPAO6OU NPAQ61 AD81US, NPA0S2US, NPP010US, NPPO13US,

NPPO15US, NPPOZOUS NPPO2IUS, NPP022US, NPP023US, NPS014US,
NPS015US,  NPSO17US, NPS018US, NPS022US, NPS027US NPS028US,
NPT0OO8US, BINO1US, BINO2US, BINO3US, BIN04US

The disclosures of these co-pending applications are incorporated herein by cross-reference.
Each application is temporarily identified by its docket number. This will be replaced by the

corresponding USSN when available.

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 20 October 2000:

NPACLIUS, NPAO031US, NPA040US, NPA046US, NPAO053US, NPAO59US,

NPA064US, NPB006US, NPS004US, NPS0Q08US, NPS013US, NPS024US,
UPOIUS, UP02US, UPO3US, UP04US, UPO5US
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Each application is tenporarily identified by its
docket nunber. This will be replaced by the
correspondi ng USSN when avail abl e. Vari ous net hods,
systens and apparatus relating to the present
invention are disclosed in the follow ng co-pending
applications filed by the applicant or assignee of the
present invention on 15 Septenber 2000: NPA024US,
NPAO25US, NPA047US, NPAO49US The di scl osures of these
co- pendi ng applications are incorporated herein by
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NINPBADS, US NHXMR2 310%) 4 USTP A OMRE0E NP AOMNRROLIUS, PECO4US,
PECO5US, PECO6US, PECO7US The disclosures of these
co- pendi ng applications are incorporated herein by

The rdixssuref & tbese @o-pe ap@ﬂ@tlbﬁsazirb @itoipSrated MRRAGY kbss-reference.

d i fied docket Thi Il b I d
o S Db SR T b oh Sy

com@phraity, UsrshRitvaRbleappar at us relatlng to the present
invention are disclosed in the follow ng co-pending

app Maeiaiis disodk, dyﬁ&nsbz)hdtabﬁarﬁﬂﬂlelaﬁﬁgﬁo tRY préveil iR gorPre HRQ0sed
2000: NPA(I] US,  NPA0O2US,

i nvent.i on on 23
in %EA%S&‘U% RS P?lfiﬁiﬂe%)élﬁé bytbaGoRiigant omgpigns et the present
invdRASQA WE JulNPAGY-OUS, NPAO12US, NPA016US, NPA017US,
NPAO18US, NPA019US, NPA020US, NPA021US, NPAO30US,

NPNBADRE USNPANPAG 8 U&PANE’AW SURPADRRGE URpADRBE2 U§PA041US
NP us NPR/%%B N NPKCI)4U§IP NPKOO5US,  NPMOOI U
USNPRBRIOS Us NPREBRE % US NP ARENS1 USPARERS! U§PA067US
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The disclosures of these co-pending applications are incorporated herein by cross-reference.
Each application is temporarily identified by its docket number. This will be replaced by the

corresponding USSN when available.

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:

NPAQOIUS, NPAOO2US, NPA004US, NPAO05US, NPAO0O6US, NPAOO7US,
NPAQOSUS, NPAOO9US, NPAOIOUS, NPA012US, NPAQI6US, NPAO17US,
NPAO18US, NPAOGIOUS, NPA020US, NPAO021US, NPAO030US, NPAO035US,
NPAQ48US, NPAO75US, NPB00I1US, NPB002US, NPK002US, NPK003US,
NPK004US, NPKO005US, NPMO0IUS, NPMO002US, NPMO003US, NPMO004US,
NPNOOIUS, NPPOOIUS, NPP003US, NPP005US, NPP006US, NPP0O7US,

NPPOOSUS,  NPPO16US, NPP017US, NPP018US, NPS001US, NPS003US,
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3 NPS020US, NPTOO US, NPT002US, NPTO03US, NPT004US,
NPXOO US, NPX003US, NPX008US, NPXO I US, NPX014US,
NPX016US, 1J52US, [JMo2US, MIIQUS M lus, MI12US,
MI13US, MI14US, MI15US' MI34US, MI47US, MI58US,
MI62US, MI63US, PAKO4US, PAKO5US, PAKO6US, PAKO7US,
PAKO8US, PECO US, PECO2US, PECO3US The di scl osures of
t hese co-pending applications are incorporated herein
by cross-reference. Each application is tenporarily
identified by its docket nunmber. This will be replaced
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Information printed on paper can be easier to read
and nore portable than information displayed on a
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coREHORENAIGSINOwRenf dvhifdblieaspect of the invention, there is
provided a printer for printing a second interface

onto a second surface, in response to first indicating
BAlGKeROUMND ved from a sensing device, the first

i ndi cati ng data bei ng sensed by the sensing device
Présergly, # uges of & oolenitat aysigm typicalls interactst witlf the ey sthins grirggedmonsitor for
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| east par (Y T Adi ca |ve ' respon
Hog\emr atlige sdephdrd srdnaag,iangendat pﬂtph@&d’ald},ﬂlabh&hé bbikdy to interact
w4h ggéln data, the second indicating data being at
par aFly i ndi cative of the response data; (iii)
send t he second |nd|cat|ng data to a conputer system

SU%ﬁGﬁB§Hb bR9 nodul e, including a printing

mechani sm con |gured to: NPP046- SG

According to a first aspect of the invention, there is provided a printer for printing a second
interface onto a second surface, in response to first indicating data received from a sensing

device, the first indicating data being sensed by the sensing device from first coded data, a first

interface disposed on a first surface including the first coded data, the printer including:
(a) an input module configured to:

(i)  receive, from the sensing device, the first indicating data, the first indicating

data being at least partially indicative of response data;

(i) generate second indicating data based on the first indicating data, the second

indicating data being at least partially indicative of the response data;
(iii) send the second indicating data to a computer system; and
(b a printing module, including a printing mechanism, configured to:

NPP046-3G
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4 (i) receive the response data fromthe conmputer
system (ii) generate the second interface based at
| east partially on the response data; and (iii) print
the second interface onto the second surface using the
printing mnechanism Preferably, the second interface
i ncl udes second coded data, wherein the printing
nodul e includes a coded datsa generator configured to
generate the second coded data based on at |east part
of the response data. More preferably, the response
dat a (inclregos fieaepnikedagifom tha@niputeysys@mt a | ndi cative
of at least one identity, the identity being
assooiiat eenanatt the accod)inanfacd bakdiew ag paelallyt diltB¢ feq@se dafi€and
coded data generator being configured to generate the
secon(gii)c paed thtatsecobdisiatdrfacn oftb ethe eond E@GicO MsingeHel pinting
data, the_second coded data being indicative of the
|dent|ty ‘?ﬁ referred enbodi ment, the second
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system In one enbodiment, the printer further

In h Pefonde SmENagahdRIAR lf-raffae%trﬁmﬁ&égv@.bm 1%%'1&1&{ iPfddidR to the
coded data Iayouts t he rrntrng nodul e bei ng

secoph¢qdgd datey theyisihle pfprpation heigmbage a@errbm‘e#lfywéheermponse data.
| ayout selection information indicative of one of the
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for use in termning the at | east one reference
datadavpt. Preferably, the first i ndi cating data includes

| ocation data sensed by the sensing device from the
Preforatly, b petiteatadule ris sprfigyred ter reesivel e rrodechdatd jlayont from the
cohffrGakdnlg data includes first region identity data

sensed by the sensing device fromthe first coded
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NPP046- SG
receive, from the computer system, layout selection information indicative of one of the coded

data layouts; and

use the layout selection information to select one of the stored coded layouts for use in

determining the at least one reference point.

Preferably, the first indicating data includes location data sensed by the sensing device from

the first coded data.

In one preferred form, the first indicating data includes first region identity data sensed by the
sensing device from the first coded data, the first region identity data being indicative of an

identity associated with a region of the first interface, the region being at least partially
NPP046-5G




5 indicative of the response data. In another
preferred form the first indicating data includes
| ocati on data sensed by the sensing device fromthe
first coded data, the location data being indicative
of a location within the region, the location within
the region being at least partially indicative of the
response data. Preferably, sthe second coded data
i ncludes at |east one tag, each tag being indicative
of the identity of the region. In a second aspect,
indi¢peivp pigberesponsesdant | on provides a systemincluding: a
printer according to the first aspect; and a sensing
In denther prefegred S@ms the dirdt elidating datd imdlhdmﬂ(boﬁtjomtaaseﬁﬁ&d by the sensing
aeiEE IS b 009 chled e, B UBENP, i bl Pyt & spiion within e
regmnaﬂsmvdatwm*gltl‘tﬂn the irgpdhind@inigaglegk@patialtydndib@ivsf thé REponsta.
the printer includes a radio receiver for receiving
Prttfheblb/mﬂé sabhd godddidata ihdludes pr e bhe thef @kMiagt B SRAIEIRNE of the
id ? Oﬁﬁgl ncl udes an optical sensor for sensing the
NARY 3" data. In a third aspect the present
stem incl udin a pri nter
In géﬂ°8?%%ﬂ»?‘b WG PO S & Srot BBt | o
o i ISt 2& elrtf?l ? gurface di sposed on a first surface
pt”ﬁe ?‘Gc?r fng AOEFFhARe A ace incl uding first coded
ns Si vice, .thereb
: S&“esh“ dhie Br RS0 fha s e e ap%franswtgﬁ%ﬁfostg%/ e om
vi.ce to, the nter, In a faourth as
PryREIF S F AT PR A GG Eifcr i 4psgiiing s R daa
to the pdatere shdatie prinidriiiheles a ACLAEGEVBOIoE ﬂ:célﬁﬁg {Hie fifficaBlSd@Ed. -
Furt her objects and advantages of the invention wll
In berdigpdrfen, the @mifdéevitetimilddes aklepal RhdodFor sbiddle the first coded
da foll ows. NPP046-SG 6 BRI EF DESCRI PTI ON OF DRAW NGS
My eferred and other enbodi nents of the invention will
w.be descri be non-lLimting exanple
m%ﬁ’f SRR e P@f%‘?@ﬁ fop Byof’ﬂgsaa EEMAARANEG  dr awi ngs, in
S a sgtgematl c of a the relationship

apﬁgtfw&?{dgggoatﬁﬁg‘gtﬁp?cﬁf’ eH¥ENe and its online page

a quQ[ 1nterfgce suxr}éce disposed on a first surface, the first interface surface including first
coded data to be sensed by a sensing device, thereby to generate first indicating data for

transmission from the sensing device to the printer.

In a fourth aspect, the present invention provides an interface surface produced by a printer

according to the first aspect.

Further objects and advantages of the invention will be apparent from the detailed description

that follows.
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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
illustrates a collection of netpage servers and
printers interconnected via a network; Figure 4 is a
schematic view of a high-level structure of a printed
net page and its online pageg description; Figure 5a is
a plan view show ng a structure of a netpage tag;
Figure 5b is a plan view showi ng a rel ationship
between a set of the tags shown in Figure 5a and a

BRE@REWRMTMN@FBWW sensing device in the form
of a net page pen; ure 6a is a plan view show n

al t dreferodadofhey ewb? gits gf ‘i‘?@ﬂfﬂfé’&é’nt‘&‘b‘ nops; kg descr ,uby ey of
noﬂhﬁﬁhn‘é‘eﬁ%ﬁ@ﬁrﬂ%%m@e{e%h@é tb g{ésd@éo%pgﬂn‘{?&@wﬁ oS ﬁ%wlﬂct,h the

tags shown i igure 6a and a field of view of
Flggﬁé PRALschENSICNG adRY tebfiohdRipl RBvdeRaFaRble BriREd H@tgs%e Qﬁ@ its online
ure 6¢c is a plan view showi ng an arrangenent
pagq qeecripfion;he t ags shown in Figure 6a where targets are
shared between adj acent tags; Figure 6d is a plan view
Fighiogiihg sehranatiptvis by imigaction bebregn iRo1trege pine ag\prbgd printer, a
ne”'@iﬁgetﬂﬂge JeRKE an&éjﬁje%]y}fgé GpiieitiohR&vd29 shown in Figure 6a;

igure 7 is a flowchart of a tag i mage processing and

FifRCP ML AteR b NN E bl Ervrslald @rlrﬁé?g ﬁl&?&)ﬁ]ﬁéﬁ%d‘“&eavﬂe%ork

a netpage pen and its associ ated tag-sensi ng
e e R LB B oFy PRSP RG R o s pline page
descriphime 10 is a schematic bl ock di agram of a pen
controller for the netpage pen shown in Figures 8 and
Figyre 1q ippplas vise stowig gifrusture of aingtpagedes; spect i ve view of a
wal | - mount ed netpage printer; Figure 12 is a section
Figups BUigle Maneyigve phomtingod refatienshis hstwpsn prseimfdhe togs sipgw ieFigure Sa

ancilzlfielE bEHER oﬂgﬁetﬂa e Hhsi %héﬁfgg{?th@ P! 28 nQrE e{ éjgﬁﬂ e 12

show ng a secti o of t exed print Hes and

iR DB i8R S an JILAAR lilaled ofa HELAD LA V1 oW of

he ink cartridge, alr an and print
Vi 1 t FS r S. re
e SLBTREERR A R S, b e

¢ld of Yiew of pretpapesensingpdayése prr tha fazm 0§ h oetpage men;

Figure 6¢ is a plan view showing an arrangement of nine of the tags shown in Figure 6a where

targets are shared between adjacent tags;

Figure 6d is a plan view showing the interleaving and rotation of the symbols of the four

codewords of the tag shown in Figure 6a;
Figure 7 is a flowchart of a tag image processing and decoding algorithm;

Figure 8 is a perspective view of a netpage pen and its associated tag-sensing field-of-view

cone;
Figure 9 is a perspective exploded view of the netpage pen shown in Figure §;

Figure 10 is a schematic block diagram of a pen controller for the netpage pen shown in

Figures 8 and 9;
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Figures 11 and 12; Figure 15 is a schematic bl ock

di agram of dupl exed print engine controllers and

Menj et Tm printheads associated with the printer

controller shown in Figure 14; Figure 16 is a

schemati c bl ock diagram of the print engine controller

shown in Figures 14 and 15; Figure 17 is a

per spective view of a single MenjetTm printing

el ement, as used in, for exanple, the netpage printer

of Figures 10 to 12; Figure 18 is a perspective view
Figire &l s apbispaotivd viod obawal-hayhtafnelfagy @indem pri nti ng

el enents; Figure 19 is a series of perspective views
Figurd Usis natding thirdugh epesnathi o theGitphg: @intek bEFiMasjl et TM

printing el ement shown in Figure 13; Figure 20 is a
Fipee sade b srdaryédeportivh of Figher 12 sEGGAE Bkectibn 8f tRA@GNMxEd Print engines

et Tm printhead; -Figure 21 is a schematic view of
anggﬁég%ag%ﬁggﬁﬁﬁagran1 Figure 22 is a schematic view of

.a inter.class di.agr. Figure 23 is. a schemati.c )
Figreld By e%‘s? VR4 3‘%&3@%@53 Piigai @S alup gatks. apg piiengines of
thenegpagOprirddt ofPilies @t ardn2¢c! ass di agram Figure 25 is a

schematic view of a docunent and page description
Fignkabsis Glisalgatd blofit @bidrem 26a pSntér SEIAGRRTr %eﬂe@l\&;geoﬁrin@er shown in
-F.docgqen and page ownership class di agram I gure 27

§UEEs g 41 tic view of a ternminal el enent

.specialization clasg diagram NPP046-SG 8 Figure 28
F‘%"ge §5 Schishgpite Rlpdfligaram of duplexed grighenginesyonteliers andt Memjet™
prifith&88 astbABEAWIh (hEpEME S oRPolleh sRWAGHERRLIG, Vi ew of a

hyperlink el enent class diagram Figure 30 is a

Fig e R Bhisbhela8Vb108k BadtdR8f thi BKn@hSHE MntrS REGhA ﬁﬁﬁi%&& 14 and
class diagram Figure 31 is a schematic view of

155hyper|inked group class diagram Figure 32 is a
.schematic view of a formclass diagram Figure 33 is
FiggresldHe Areprectiycaigvo ol asinglegVieraiet”}" pintdizademeds, agwsadrin, for example,

thefHe@HESpridthr EPFi%Jrgfﬂﬁ%E-i c viewof a field el ement

specializatio ass diagram Figure 35is a

Fi%i:ehl%q?ﬁ %&%sp%kt@é’v%ﬁv & a%plgﬁ bzg“%(f a{l igﬁg)goﬁl/[earﬁj% Tl‘ig ngiz_i1 {ng ré:]ements;

I gure I's a schematic view of -a"tex cl'ass
Figg%'e:% %C saeé'igé gf‘ éeg'?pgégﬁi\!esvieawss1 I{]lS %Eé ﬁlevcl)p%ys\{tigg C)%les Icﬂgtrlllgtl\%n%etm
printing element shown in Figure 13;

Figure 20 is a perspective view of a short segment of a pagewidth Memjet™ printhead;
Figure 21 is a schematic view of a user class diagram;

Figure 22 is a schematic view of a printer class diagram;

Figare 23 is a schematic view of a pen class diagram;

Figure 24 is a schematic view of an application class diagram;

Figure 25 is a schematic view of a document and page description class diagram;

Figure 26 is a schematic view of a document and page ownership class diagram;

Figure 27 is a schematic view of a terminal element specialization class diagram;
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Figure 3 8 is a flowhart of an input processing
algorithm Figure 3 8a is a detailed flowhart of one
step of the flowhart of Figure 3 8, Figure 39 is a
schematic view of a page server conmand el enent cl ass
diagram Figure 40 is a schematic view of a resource
description class diagram Figure 41 is a schematic
view of a favorites list clgss diagram Figure 42 is
a schematic view of a history list class diagram
Figure 43 is a schematic view of a subscription

Figled 28/i¢ b ychpmeafioael of a frit@ildnedtspbGal2ai@h@Blibgani ew of a
hyperlink request class diagram Figure 45 is a

Figed Fma b schemb@Wieh ofa iyppeink tibiem Clabsvdidran pr ot ocol ;
Figure 46 is a schematic view of a form subm ssion

Fignit0300i6 @ b¢hembiitiéve ol hyipsrliak sleRetBhdcmlivitiomciads ddagram;
commi ssi on paynent protocol; Figure 48 is a schematic

FigtireeW 0k schemetic Qéw bBdlhnpbrinRAGespRk digeratk, @ synbol ;
Figure 49 is a schematic view of a ring A and B synbol

Fignkd 32cia b bahBmSEGeR of a fotgulae dfdrang @ schematic view of a
first ring C and D synbol allocation scheng;

FilNRPIB46 2 SfheRatidhligutfa &ditdl mkalascdigimhi ¢ vi ew of a second
ring C and D synbol allocation schene; Figure 52 is a

Figukeo3aaih a kdhebticdasu B ficl PEIOG QS SpeoBlitafioRc AR dR@aeh; pri nter ;
Figure 53 is a sinple exploded view of the

Figaed 350E b fdhematic Widvgbif 2chekbbs fiald cRxslieed vi ew of the ink
cartridge; Figure 55 is a pair of three-quarter views

Figofe 16iea bdhkmatarigw oi0Bkxt flelddidsedidans @ t hree- quarter
view of a single ink bladder; Figures 57a and 57b are

Fiduet Brigh schadaticongi bludkighatursiadd élan disghampugh the ink
cartridge; Figure 58 is a front three-quarter view of

Figures 8dpe flowdditaf it @put pdcgdsing alBrithgr; a front
three-quarter view of the electrical systemof the

Figre 38h éa detalfle@ 06vech@f of Sneatdp@athe fldtvelRmFaiduRI3gyi ew of
the electrical system Figure 61 is a front

Figuhr39ds g|sthehsiic wevesy :gfagd feevenednhnid Rleglentidshdibfigm] ower
front cover renoved; Figure 62 is a section through

Figuteel0b$ fsbemaksevbdi redou@d descBRionslass dig@dmt hr ee- quarter
vi ew of the open glue wheel assenbly; Figure 64 is a

Figaeoctliionsdhbrhaleghevt bfe thvoniths Mgk ks elaihsi; and t he exit
hat ch;

Figure 42 is a schematic view of a history list class diagram;

Figure 43 is a schematic view of a subscription delivery protocol;

Figure 44 is a schematic view of a hyperlink request class diagram;

Figure 45 is a schematic view of a hyperlink activation protocol;

Figure 46 is a schematic view of a form submission protocol;

Figure 47 is a schematic view of a commission payment protocol;

Figure 48 is a schematic view of a set of radial wedges making up a symbol;
Figure 49 is a schematic view of a ring A and B symbol allocation scheme;

Figure 50 is a schematic view of a first ring C and D symbol allocation scheme;
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Figure 65 is a three-dinensional view of an interface
nmodul e; Figure 66 is an expl oded view of an interface
nodul e; Figure 67 is a top three-quarter view of the
media tray; and Figure 68 is a section through the
top part of the printer. NPP046-SG 10 DETAILED
DESCRI PTI ON OF PREFERRED AND OTHER EMBCDI MENTS Not e:
MnjetTmis a trade mark of ¢Sil verbrook Research Pry
Ltd, Australia, In the preferred enbodi nent, the
invention is configured to work with the netpage
Figved $W0is k echematnyiert of a Rysideniy (and € $inbEIChI1I0MEHN bhvmef
which follows. It will be appreciated that not every
Figunp$ ive floathaetof dbdumengresssitigiih ¥ n@pdpe@pntdl; | or even
nost of the specific details and extensions discussed
Figued $8/s i Bintpéd exploaed oy bihe Baltpriatesy St em  However, the
systemis described inits nost conplete formto
Figuedliscie at bxpladed dich of the xikesaiddgef ef er ence when attenpting
to understand the context in which the preferred
Fignindb¥fcis apat of thiselqasRetitss fthd iR cRprREENt 1 nvention
operate. In brief summary, the preferred formof the
Figned f¥oig e tisyesquairranigw shasinglcdmpltddes; i nterface in  the
formof a mapped surface, that is, a physical surface
Figniis Slfa aari7hiandateraf 6 ¢gReditaD setibRphrodeh thdiak SaHridage
mai ntai ned in a conputer system The map references
Figners 8dea Guetrthreelqidyteaview apie opphinakR te@nsi ng devi ce.
Dependi ng upon the specific inplenentation, the map
Figuef ®riea e thisayuaber €ae othadcivitstadbytetrofittvraieb! y, and
defined in such a way that a | ocal query on the
Figwepideisla sar thae @uatted vide oitheWkambilgidang map ref erence
both within the map and anong different maps. The
Fignenjlus efrosyivtequacanvieoof e Wallpinef fath tHRNoved Glaht Joeatth&8d;
on the mapped surface, and such infornation can be
Fignet 62iiey ediibathedgiothe Baperaedembences supplied by a
sensing device used with the mapped surface. The
Figuref 6Srisvatenohreblqustter elewioibe dp&adiud wikel dskumblyor m of
actions which are initiated by the conputer system on
Figoeettalif a ektidrhbroagiethabiading Bsseelsip anbiBe £:0: Hah@; operator's
interaction with the surface features. In its
Figoregisay 4 tackefdimemsiohdl@ienaifpAagrertiysinedald;el i es on t he
production of, and human interaction wth, netpages.
Fighive$as &rexplodgidevobt dnanttrfacghaplilecs and i mages printed
on ordi nary paper, but which work Iike interactive
Figuels7pagiep thréaxfuarteratidvost thesmeticegesghdon each page using
ink which is substantially invisible to the unai ded
Figheeré@ris eseetionFhieuginke tob pure vkthe praiek. t her eby t he coded
data, can be sensed by an optically imging pen and
transmtted to the netpage system
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Substrates other than paper may be used. The encoded
information in the preferred enbodinent is an
infrared absorptive ink and so an infrared sensitive
optical sensor may be wused. If desired other
wavel engt hs may be used or sensing techni ques ot her
than optical sensing; one alternative is to use
magneti c i nks and sensors. hgp the preferred form
active buttons and hyperlinks on each page can be
clicked with the pen NPP046-SG to request information
fromthe network or to signal preferences to a network

DEEAIIGD DESCRORTIONMOFHREFRRRER ANDWOTHER EMBOTANMENTS a
netpage i s automatically recogni zed and converted to

Note Abanpel™ sentiade makpd SherbyagfeRasgasehdiy Lk Aastiakiyy forns to
be filled in. In other enbodi nents, signatures

In thepseigred Grbogdinat Shegaveatien i sorfisraddaMiogk vish the inelgage networked

Alphted €2 QOBNER Kot t
COaht hory?grgda As il urgtmﬁléﬁnﬁg%brlgwﬁfbéﬁgﬁﬁ exéh Bt mot every

implemgaigiéon will agcessapbessthady all prever mestiof the pacifiowkfadhandaentensions
diReBssed bdib$h feﬁltlgﬁ/ tJ llﬂg b'dk?ce{ slgﬁt ﬁP‘PQ)érc‘ Itl?ea%/kt)ém i ﬁ‘es&fbeed m 1ts most

printed page, and "el ect Poni ca
copgletelorm ti eedpeerthe nekdt foe extangiag@regyfs when athhaen@( amﬂderstand the

coRtBRUE witich g%gm ed.emgalhe@ %c{;%{ﬁla%&@ anén ;'%.5 S5t

i el ds an e consi

In %@f&*&h&aﬂ?tﬂ% %efel%d R)‘i’rﬁ% lﬂ%e' & aé’é %J {gllneenllp)nlg(y’s a. O%p&tgr ifferface in

data 3 printed as a col ectl
thq feyn of dinepried lgurfacFHbat dor pbﬁp@kﬂdrfn@ vﬁa@e:odems refmmcemto& map of

e e escri .
tmf%gﬁ@?gﬁﬂv5“§|@n%§@§ t%‘%%@ hef %ag @ﬁmﬁﬁr an 5 geripd by an
apprepriatd kpmsing Idevntey Pepcadidg spat ﬂhalspeelﬁcembleﬁmﬂﬁlﬁ))l the mcrlaferences

e | ement. ield or tto
o e e P A s oy Sob e Pty on e
mapmdestpfae& ylﬂltbu:tn unaanwgwumﬁiapag&rena'd‘lbotﬁmbmm the) irdaP Nan@, among
cor.res

it PP IE car DA DRERGaY UL AP RVGH AP Eotres Qg e mapped
sunfzicb,umtl I’Sﬁtﬂ’l&dﬁ)l‘lﬂaﬂsh gmr Be Rtrictdqicbasell agH nﬁﬁfbn&&:’supp’hed by a sensing

aeBEL AT GRSl b b OB e i 120 orm of
acmmm jtifet ikeainitivicd By the REhPAGSYREH Bh BEhafiQl the@Perator in response to the

| nt er net - connec ed ting appliance for hone, office
PFPOhB BTt IE&‘é"th ‘%éﬁ?ﬁiag“ﬁ%n rel ess and communi cates
Insecurelﬁ the net age ﬁrlntér via a short-range

S GG i e et G hE oG, PrYetSe oo durie miesaction
withDBetSagsd. Ellﬂadétdré e Bf Wki @fpREs A 1hﬁ§e¥s§frﬁﬂ:dtdhacﬂ§1m& h8per, but

al t hough both. alternatives |int usability.
whighy gked}l‘ieﬁfté‘fe Ve P28%: %mappéﬁem%ﬁeﬁ%ﬁacmﬁmsmg ink which is

subsReiiy ilvikibRUb 8 !maﬁdeH Qurhan @ﬁad THESAL 'hgﬁger aﬁd %e%y the coded

detai| below, is able to deliver, periodical
datgepAinke Se9a4ds B an ioptietlly dmegiam @ and wapyittedets, the alemagfg system.

?&gﬁ?%@zsﬁ%tpg%é§§%?9%| heat 'Tﬂ@stmccﬁlle!i REkRdeRd AL aldi gllgferred
embodiment is an infrared absorptive ink and so an infrared sensitive optical sensor may be

used. If desired other wavelengths may be used or sensing techniques other than optical

sensing; one alternative is to use magnetic inks and sensors.
In the preferred form, active buttons and hyperlinks on each page can be clicked with the pen
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net pages. Unlike a personal conputer, the netpage
printer is an appliance which can be, for exanple,
wal | - mount ed adj acent to an area where the norning
news is first consuned, such as in a user's kitchen,
near a breakfast table, or near the househol d' s point
of departure for the day. It also cones in tabletop
deskt op, portable and mniature versions. Netpages
printed at their point of consunption conbine the
ease-of -use of paper with the tineliness and
to ireguest &dorimaiidy fromh tMndt\mer romid biyieal pReirentes & FAROAGk Sovdr2In one
n_.Fi gure net pa en 10 1 interacts
enfiB ot Bt T on oo b SGomEHUG B<penidignd Somverted to
col_nputmmxtclattbes netpdgd spstahQillowinggens’ @ _?_ire]acﬁlleti nk 19 ,otﬁeg Srfbodlments
.interaction to a netpage printer. e printer
S‘%%Hf&% Y?Wé‘“?] it epeipaer 6?? ﬂg@"{gwﬂw &prfipdntllomingsaggamsitgdransactions
to Beedevigtly hthb@dedl Nt erpretation. In appropriate
circunstances, the page server sends a correspondi ng

AsNH&Hage id B1gafépl| laQﬁlh’[eﬂ ﬁletpﬁgénpbﬁn T%@ééfnt é/\/f'ilfe?acfﬂf@ﬂinﬂgvlf?d'h @n be
€ applicatl on server

e plic on server
ﬁﬂﬁ‘gy‘g aﬁy ﬂ?{j MEerts @‘ﬁb Rhvsigalyo r?§eﬂ\ﬁhP1?fﬁeq $agsy | 4t o plagHonippdly”, via
cof@ibigitAdh b th&h& and Iﬂé%efﬂﬁ%ep@ﬁ@m SHRSAMISSHIRE§ “Request” form
consi derably nore_conveniéent in the preferred

coRiHBHY Pﬁ’é%%ndwdfeﬁé?% apd eyt buer). The peteage gpnsists of graphic data 2
pnmes; hsiSPAsBIeTAIC hRELRAES §A0S 55&&1 5‘564 colt¥tiof m{agﬁb@. gblﬂagﬂle ink.

et (an]etTn) printers. In the preferr
Th? ﬁ‘i’rﬁes?@éﬁﬂd’%ﬁg‘iﬁscr}PQPlaﬁﬂ siagdyontihe hetpase aefwarke describes the individual

clehheRtt of UR! Hetphed! rIl'l Biﬂtl&gar i d&i@l‘%ﬁe %rt?p@ffnfdo%g@ak? le)%teltlt(tzone) of each

consuners. lnits pre erred orm a net
intgyeqiive clemoain(i Rafexttfirid phijusion b thetrapmeitlete slivethe oktpage system to

corrn{ca? 'ir&ér&@lailn &%Yﬁﬁ@géﬁég CFhe %Hﬁlﬂt oft 631%[’ F)&iﬂgie has a zoge % P{hl(}h

er-size glossy pages printed in fu or on
CmgﬁﬂﬁésKﬂb@ﬁﬁﬂﬁ@gemhéﬂwﬁwmmeady%mamhgat|on and
confortabl e handling. The netpage printer exploits the
As diiustiptedyindliguire 2 e netppgifend p bagiderd:diforrerfivétichde §@es in Figures 8

anu@%cﬁdes&ﬁ)re&’ glc 01Je %letgl\f Bé \Qb\l/(ﬁ‘kst Bec 1? O/ﬁc%f)n QqH%%Q%?%dezmngar 601, an

the United States, cab M Servi ce
Iﬂtm@‘&@b‘aﬁdd Dnmtelgmephaamzbs Bomeg oﬁliqee)adyobaa/wel g: 10 I&nhsnwﬁél%s and

con%f]urh&?e% esecu-lmye with & 19ebpagr Igﬂl%tgrrwa a. SF(F]I’? Tagge 19 aglﬁiﬁvgr{fsued the

ower connetcti OnS er w
pent nge e omntaeeto thmagam lizing twireo br hxotnﬁ'areli neleedtter] fithough both

ahéﬁ%@gggm§%g&F§]can be enabl ed using existing consuner
5

t an er printers, although the systemw ||

BRI Y B bbb BT s
in eorb ddiaildalow, istabk th ﬂélﬁx&g @eﬁyﬁdaﬂf/nor 6n ddiamtl e@rd@ﬁalﬁed newspapers,
rivate int %anet

ot her enhodi nents
i salob bR a8 otputiSiions af Faee ot dualigas interactive
netpaay lintike & paRbm cElmpit?ethe Stphredsintr BY ddpliance which can be, for

example, wall-mounted adjacent to an area where the morning news is first consumed, such as
in a user’s kitchen, near a breakfast table, or near the household’s point of departure for the

day. It also comes in tabletop, desktop, portable and miniature versions.

Netpages printed at their point of consumption combine the ease-of-use of paper with the

timeliness and interactivity of an interactive medium.
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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 |nternet

protocols. Personalized publications are filtered and

formatted according to indiyjdual user profiles. A

net page printer can be configured to support any

nunber of pens, and a pen can work with any nunber of
AgvhopmipeFipire Atk &tpalgﬂpdnl’ﬂ@] Riehas Witk the pdediRiA ok ipbifited netpage 1

hnetp dentif | A h hol d
an a%“ﬂﬁ@% %g glglpe}e‘%k?{ta}'gl}ggafl(}d gxﬂgﬁelaheﬁg{elﬁgéé{ Bezh getg%g gjrlgter The

pria®s 6ENeadd e itaehionBI AR Teletant R@pdpa @h%ey serveP 116 fédl ihteMetation. In
each user to maintain a distinct profile with respect

PPIEPTIAfP R ERC el 3 the JPage SEAHe St P CHFIPERIEE MpEsas0fo application

coPibr Lavhi@uGRIgV@Y a ndfugt BpflRatidabrvENE. 888 LgeHioR 88virSmay in
only used by the respective famly nmenber. However,

mf&é@ﬂéﬁﬁ?ww&a" IRt omdhe orginaEngmilpise used to
identify a user. A netpage pen can al so be registered
ThgineiRags sYSEB Y @aﬁ%@?r@tdﬁrala%ﬂorg &pRyspient ip thgpreferrpk eggbadiment by

befAR &is& in Eﬂhﬁtﬁcﬂﬁy%ﬁ‘thlﬁl%g&dalﬁﬁ%f&ﬁome-gnétﬁcaﬁgys%\ﬁﬁs (MEMS) based
e-conmerce payments to be securel y aut hor i Zed usi ng

kit dMemich Ay émﬁ'érﬁ Infhecpreferreshigan b tissehaelios r@@rvvlyrhlgh-speed and
hlg(EQ{ﬁaﬁy SBintid}Eis %{aQE‘ Aot Srrdrdidic o %@ngﬁ}ﬁe;shgl 1t5n]ﬁ‘[eif3ﬁ9c? fotfi a netpage

rewousely regi stered si gnat ur ow ng It
publisetieanhas dhy physis @l@@ﬁtegsﬁw @€ attiadifiond ngwsmagsoinerendeas a set of

letl%ﬁglyeeélossppiﬁg phﬁtgmt ﬂﬂl %§loﬁ§1{]b&ﬂ §ﬁesb Bodhd & e{hlgr fé)‘ta' eés§'¥lav1gat10n

version of the net pen |
and ¢omfentabte handlganni ng, verified |n a S|n1lar way by the
net page registration server. Al though a netpage
The migtvager privdgy ekeloity élre prewingdivedabslits wé Hreadband ditepieh argss. Cable

ser@i%g\@so %ﬁﬁlﬂ%& B% of I’H)g%?’loldgnil? AR 1lcegrqtat t aﬁ(rfl bt?e III}Odenll rs]‘.erwce

confi gured never I'ver unso
offerning 'Ipp%lbmdr lntpmef mcms is elready yvadieble ve 2% pé lthesej |Tiha Instpfig’eqn‘inter

canSaHQ) ogerlag% o&iovpe% h&ﬁ\@étﬁ)gs %Ft em%rl v%:%qf)r%%lu Ele(ilv?rg tirrja 158 COIII iol){vgr image

I's un
quahty or- bt IIncmxt dwmetpagn aybtems:awbeseﬂabled us)n@mrstmg deHsum@i ihlgét and

0.kno hone er or e
st B b HRCSBRE, Ful S ARl e R QU ePBeebe los
achmaldcltﬁsahde cumsemsr ‘opoistaciviesein sThy ehﬁ;ommamls dehel nedphds dvbem is
iIit expo pr| to outside users.
o & “‘"“b% e o iher B 351' el @F QePiicoyEomi T B on o
single Oomlamdr pdmﬂntei’ﬁandbled]:leﬁl&'l'%ﬁs Sy&ike&M ARCHI TECTURE

Each object nodel in the systemis described using a
Netpagef pubticabibel edridng 14 an thd agpadeltwork k@ $8nfigured 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 identifier. A houschold may have a collection of colored netpage pens, one assigned to

each member of the family. This allows each user to maintain a distinct profile with respect to
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di agram A cl ass diagram consists of a set of object
cl asses connected by rel ationships, and two kinds of
rel ati onships are of interest here: associations and
general i zati ons. An association represents sone kind
of relationship between objects, i.e. between
i nstances of classes. A generalization relates actua
cl asses, and can be understepd in the follow ng way:
if aclass is thought of as the set of all objects of
that class, and class Ais a generalization of class
a iBfpafd@iblicdbioh SerSérop biypliRationRe®tr, Asufing BACHe @és@g%@d ﬂ&l is only used
b dFamn as a rﬁctan | e | abel ed with tﬁe nane of
s AhE et Temily ARG HPREYerGp KHEnecRpT. SHes FeuT Mayde used to
idemkiBSsusesepar ated fromthe name by a horizontal Iine,
and a list of the operations of the class, separated
A hdtpuge phcantalsoibb WpstdrédSwitdy neﬂp%@ bd éﬁéﬁcﬁ‘l' sellvblnﬁ an Min&dd&o one or
cl ass dlagrans whi ch NPP046 foll ow, however,
MQ5H @REREH (&4 AcevatEy SRS ey éﬂomlAﬁC%§%’ﬁﬂ§t todws segurefy horized
us@g iR detpafe ped mhéqﬂatﬂa@@ re%lsﬁﬁﬁﬁ%erv&moh?%é 1h¥ sloRREk Seht@td by the
elther end with th miltiplicity of the associati on.
netppge B With ta H@YIPFS@I' registeyed siguptuse,” gllewinst b rtp githenticate the user’s
iddnf@ ©3re& cénmdtd §drilr] Biky bB&etrﬁ?@Xn als+ bg u e%le{ooveﬁﬁr ldentlty A
nore. Each association is optionally e
versigheof they petpags nengeclesdss ifoaupiiny scampbigeverited an tafﬁemllfendély by the

neéf}hée*}eélﬁﬁu&%e?v&f the correspondi ng class. An open
I'anond 1 ndi cates an aggregation association

Alﬁ‘lOll,lg?l PAhag® prihter g deffvef! 391%10@ Hlfa2Q9 l’l‘ﬁi?lﬁ{lé) v?sﬁ%)er Qithout

he associ ati on eneralization re
qu(r "ijtgrvepttion; i cefy bﬁmnﬁgurati sokl t delives UPmllmtfmlgumlmald‘.llasts peferred

fo%gpa d@fide erfo'dlgalg %m‘f %@r%@d %F O%QRﬂ gdﬂ%?i%éc? 2 rceﬁ In this

eherall zation e lagramiIs
respest.i the oetpage pripfeeisdinblgy afrs, maghiye of aswil \abnoui:t wigch is visible to any

]ur]ﬁiqpillep‘@ﬁ(?%lol\?& thes‘clé'l\%#&c%n%n%e?or e%‘%aqe:ﬁdr%’lst ,lAitem tlve :ﬁw sinfb_]re system

I agram Ines 1t
magtbe mﬂkieltvsfblmloyts!dh @pas dit eatls uste foiap bdproﬂmd&d NBT maGHETty to expose

e fouypdatiqn .on mhl net e net
thehlgpg E:?Qﬁft qsutle usrerosv :f‘glé ng;tygaaepbé/rw% A es;alec e Qutst c%ttgﬁsg wed too
smﬂqmﬂumhlshed |nfornat|on and interactive services. A
nel page consists of a printed page (or other surface
region) invisibly tagged with references to an online
1 descrNEIPAGRH SESTEMSRQIEGECTUREE t ags may be printed on or
into the surface of the page, nmay be in or on a

Each ppigehpadel g the pystepriy éesmbeﬁalymmUatfwé Madsiing Lrtegnapoflaklplass
diabRbO AlcDBs PGS c IR Ris 2 9 kdt r&-?olﬂ@e@ Blafl8SShhdled B rdlfionships, and two
mai nt ai ned persistently by a netpage page Server. The
kmééeg relationships are of interest here! associations and generalizations. An association
represents some kind of relationship between objects, i.c. between instances of classes. A
generalization relates actual classes, and can be understood in the following way: if a class is
thought of as the set of all objects of that class, and class A is a generalization of class B, then

B is simply a subset of A.

Each class is drawn as a rectangle labeled with the name of the class. It contains a list of the
attributes of the class, separated from the name by a horizontal line, and a list of the operations

of the class, separated from the atiribute list by a horizontal line. In the class diagrams which
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description describes the visible | ayout and content
of the page, including text, graphics and inmges. It
al so describes the input elenments on the page,
i ncluding buttons, hyperlinks, and input fields. The
page descriptions of different netpages may share
conponents, such as an inage, although the netpages
(and the associ ated page deggcriptions) are visibly
different. The page description for each netpage may
i nclude references to these common conponents. A
foltvet, pagereg bp@fonsREe kewrgmodade Wi th a netpage pen on its
surface to be simultaneously captured and processed
Aragsdehneion Btdpageasy e §ominiikd él@ds& Bﬁtoﬂﬁgﬁl&b&sﬂl’m siﬂ@f enct \hi% the
to.allow input th

ane. page descriptign. Ho

muihlginy o8 e pansiariony The:dstralmuipipiciy o PRGUMS Akgisk éakwdwates a

mlﬂtﬁﬂlﬁﬁﬁﬁf ‘nfaniS $.b. gaaﬁ;ct)r&ldw BeéasRRGBon isAPAbrally Bbeled MAE its name,
@ =&g D h%i i@?fICIGnt preC|S|on to_distinguish

ang, s aecptionally fbelsd gbarthgrgndsuigfethe ripphing cogrsspendingglase An open

did®BE indRafel Sn SIREAQNIBRLIaGn (Uﬁ%artjof’%tahg iSSP REBRErelaRor end
smal | then the precision need not as great as

of the @ssacietios lBgvi ronment i s | ar ge. Each reference to the
page description is encoded in ?rlnted tag. The tag

A $66%fﬁ]t“faf‘?lb'§laf1w§hwﬁ itrae is grape awom iphiojning4pp élafssgs with@n arrow

(intoREHLBRYL dndbd Sahd1Y) at M6 BirefdigRioh By Page description. In
the preferred enbodinments the tag also identifies its

WIRN A28 idideRih RMbrdifaf upass mtﬁ;ﬂ:ﬁg Qﬁé—:@ﬁlk Shi SRsOEhick ﬁedug Ped is

are described in nore detail below Tags are print
shawp vith psledgd apdiog pr 21l butithacmain da%gymrsuvlb@g rdgfiees\ihiliciy sheyvn with
aumlftgs%@dmeﬁef;{ RQtfineg, such as ordinary paper.
Near-infrared wavel engths are invisible to the human
eye but are easily sensed by a solid-state imge
lLisensoyeTph&fs an appropriate filter. A sensor sensitive
to the relative wavel ength or wavel engt hs nmay be
Netpggs ard the Wuhdhion as evhivh afrietphger istweork isr t@hjui Thed pro@dB @ paper-based

Wi th appropriate substrates
user At rl’a@?ﬁé’l’@“@’?ﬁ’?%@“?&% ol acf)ly‘?%ﬁv l‘gﬁs ‘ea i mage sensor
n t he ne d t he data encod
A t%eﬁ)élgef* OdISIStg LR f ? glﬁlgtﬁgr Pe{gg Zor ogme{ UL aﬁeé{eﬁg)agnglﬁ@ﬁéﬁggeg thE references
to zpf(eﬂhﬁ&‘ dﬁ%ér}pﬁ\bh af thé paga EHfeasds Mg bp @ﬂﬁecﬁdﬁﬂ GHigH the Bo@ade@Nthe page,
Wi rel ess ni cates with the net rinter
ma b G q% & PR o o IS BEOTRUFPY Gk s, The
onlﬁ'maj)dge aleeripeits ad yna&lftzﬁﬂdalgpﬁsﬁt&ﬁty be RRbhet Haed QbdvabdITHhe page
N east on n on a single click on the
desgppen 5 reripe At ool i et pletie paoliiludive iné araplics and

iméxe¢] IE%lEd a&tried %epﬁﬁﬁ dldnientsaMAh® @det INOMARB bAN&HsY hyperlinks, and
lnngé_‘er action with t si nce i"]e interaction’is

Iy dbg pageyscriptigns (ércg%?re% dlneﬁpé%?@ amtyyshrg compenetis, vl as an
imdgB eMhBdhtth@hdiphotOafd ABlassbGiatedl pAR RscHiBHRE Pare visibly different. The

page description for cach netpage may include references to these common components. A

netpage allows markings made with a netpage pen on its surface to be simultaneously captured

and processed by the netpage system.

Multiple netpages can share the same page description. However, to allow input through
otherwise identical pages to be. distinguished, each netpage is assigned a unique page

identifier. This page ID has sufficient precision to distinguish between all netpages envisaged
NPP046-SG




The net page page server maintains a uni que page
i nstance for each printed netpage, allowing it to
mai ntain a distinct set of user-supplied values for
input fields in the page description for each printed
net page. The rel ati onshi p between the page
description, the page instance, and the printed
netpage is shown in Figurej#. In the preferred
enbodi nent the page instance is associated with both
the netpage printer which printed it and, if known,
to bdnesed et thageirumadnt Whise 1€ the esti®dmeit.is dniallithentd precision need not be
to the work of the invention in its basic

essent i al in
as SWﬁ?thFﬂFﬁ@“ﬁEﬂgmﬂﬁEW%nce be associated with either
t.he_.net rinter. whi.ch inted.the cqorrespondjn ,
Bagy (Gt e bres fospripnionds siabyled W L arinteiige. Adg e teapliphenique
page0bn Widh ttheppag eandetherpby MdaektlyNABRGRs e dhze dosdription. In the
ETPA &AGS 2.1 Ta%ngta,Cbntent_ln a preferred o
pr %ﬁ’aﬂ,]e Q Hwiltaémel tae plse fdepridies ifs oyvgé}p%ﬂoq ot thpPags- fharacteristics of
theaPRARS descrived inth@e Hagipbdign of that tag within the

region. Atag may also contain flags which relate to
Tabgre pAGEO T PEadd-WEOIRIVO Inkldd any BEbstrA whid8s MrakRr&cbiRI such
bits may, for exanple, signal a taq sensi ng device to
as GFERARH BPeT SUABRERrH rHvEIRgRFerre Anvasitle He the dyimas st bl e casily
seridbd By tah@lidRIinake sdlsewh ahh@ploplate WIkN W kershesensitive to the
sensi ng device having to refer to_a description of the
relptgrgivemelengtinet Warglnglnmaays e inaybdghiass no filkarysre aeguired Pther
wav@Ggthé Gnad b8 Bsed LIakh AMpEIPrihil siiRardORE s@kord hyperlink. As
wi I l" be nore clearly expl ai ned below, in a preferred
A @FROLLIB DY an GRE iR YR8 A SetPBe p&RAidoded £8 M UatEGcoded by
i nvariant structure which aids initial detection, and
theipg t frapssniiteskts thernetpagaivaFin peferahly vé thepgarast netage peenty- The pen
is WG SHd Qb{mﬂltﬂlﬁcaﬁéér\_{riﬁlcﬁe QEtpgﬁé ﬂrﬁ%r %ﬁnaséh%g-rg{gg ¢&fie iink-l.-b[%gs are
tags preferably tile the entire page, and are
suigigientiyoimaitang depsely prienged thatriBepep can reinfe énigh at leash enggemeven on
. [
SR b1 3l SRRy B3 S HE g8 B0 e
ang¢ pesiigpni oneeveheinfrsagtion Bithribe pagsi sinwnthe inteeaioy is stateless. Tags are
' ' ' . 8] he | raction is
ok LSRG RO RR DGR DS B BGAEE) |
. Tt e . - q.
LD B AR QLR PR30, B0 00 g
to ggiminyadisinatisethp tuser-sperdied vBDues fot npuphiejds mrthe payeclascripgon for

ars. In other enbodi nents, the region to which
e“%%%ggggg?%?s can be an arbitrary subregion of a page

L9t her rface. For., exanpl It can coincjde wth .
Th? ﬁeéﬁlzogsﬁlép g#wge% e page descrlpggn, Sic page instance, an € pr1‘t’1\4ea netpage is

shown in Figure 4. In the preferred embodiment the page instance is associated with both the

netpage printer which printed it and, if known, the netpage user who requested it. It is not
essential to the working of the invention in its basic form that the page instance be associated
with either the netpage printer which printed the corresponding physical page or the netpage

user who requested it or for whom the page was printed.
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interactive elenment, in which case the region ID can
directly identify the interactive elenent. Each tag
typically contains 16 bits of tag 11), at |east 90
bits of region ID, and a nunber of flag bits.
Assuming a maxi numtag density of 64 per square inch,
a 16-bit tag ID supports a region size of up to 1024
square i nches. Larger regiongs can be mapped
continuously without increasing the tag ID precision
sinply by using abutting regions and maps. The
1.2i st i NETPAGR TAldet ween a region ID and a tag IDis
nostly one of conveni ence. For nobst purposes the
concatenation of the two can be considered as a
lﬁﬂobéT%QDﬂﬁﬁaB@“Eag | D. Conversely, it may also be
con ent to r.0 ructure.into the t D, .for
tn FRIRYGTl pi f SPIERS S ke sl Foab sb e tygor e
tagﬂwﬂﬂn iictregiagi IAOtﬁg by alsd emtai ﬂﬁ)gs(whl&thZla&rto helrbgols @ndwhole or to

ion tril di fferent s to be u uel .
the @’én 1§ 98 amf@rga% %gﬁ% 5 sumR ’ﬂyﬁyﬁéag Al 1d provide
feﬁhﬁkandlmPQéﬁa $Slaciloh as@@:@itéﬂnwﬂ}ﬁ’ﬂae bfﬁnk@;@@%ﬁea%fttﬁb f w1thout the

m xtur.e of ag tgpes For ex gﬁ a re i on may
sensine JEYCRAV NS Iy Frber do ¢ deseriptiog of difcekirth g B¢ TRogt P e % example,
ithaifat@ADtbeve 5@t LEDRRA kreﬂyﬁqlews Rypehgkfirst~ encodi ng

y coordinates. It will be appreciated the region ID

AsaRitl Beagore R1daFIg ¢k d;S!nﬂé’H BaYw, 08 aRER&T ehBsimdiladAch kddSdontains an
descri bed dependi ng on the environnent in which the

casdly stegognized |m‘6‘é‘ali}s%ﬂm16 yhishraids ipitial diRegenngid whisheassists in
mifiHRAEH 1N Bifec® 3€ hyl ip GRINERI BYShel 2Pk &Soyocﬁe Lenfing %Eés@ Mhe tags

The 120 bits of tag data _are redundantly encod

prefrrpbly tils theyentirepaeapdarg spidimsntlycwdl and densely papnged gletﬁhe pen can
reIﬁBl‘:}Qﬁﬂﬁéé Ri1dast one QJ@Se'véﬁ bl'i‘g s?ﬁéle QhQ@&iﬂP{Q hes. ﬁfls ﬂ'n%)of]talﬁ'tﬁalt the pen

nbol's each. The (15 code allows up t
receglv%fr@e pagedB %8¢ p@sete,qnecm epfew lweemrwaﬂl the page; ginci éhe interaction is
staleterant of a synbol error rate of up to 33% per
codeword. Each 4-bit synbol is represented in a

In 2 Eﬁ? Rl bYbGE: ecﬂé reRY td Q/hltcﬁ]g tngq rsacgglcfdg:ﬁv %1? ge and

si x codewords are interl eav spat |
thet gion g enquded ireths (irgels thqnefpreasymumusewnb rthe(mge éIB o the page on
f t
whth B tdaehollil, U R %&ggﬁr At BOLAREN DhiLPL HRRRAEIaPbe an
arbi{grh#ubregion oy abeger pfdielmugfa@nﬁor@@dm ritckan tctmuedfmmth thie zbmregpf an

1nt$rg§1vle Elléﬁ%ﬂt h%n%wﬁm Qgste t]% ggloxf CSBSI d?rggtg/cmile%a{ér th Ieeyac ive element.

correcte or-corr (0] e can
TR W e
bity. édumdmylaxinwmhag dresityarf®4 per sclidré exclert 16-Es'tyta@ﬁ]> suppakts a region

. dy $aZES t hey bl ock. code;
312?2 I%g gx\ﬁg{o éesqu%rﬁc] gh ﬂarger regiofis  ca b mapped con%nuously without

increasing the tag ID precision 51mply by using abutting regions and maps. The distinction
between a region ID and a tag ID is mostly one of convenience. For most purposes the
concatenation of the two can be considered as a globally unique tag ID. Conversely, it may
also be convenient to introduce structure into the tag ID, for example to define the x and y
coordinates of the tag. A 90-bit region ID allows 2** (~10%" or a thousand trillion trillion)

different regions to be uniquely identified. Tags may also contain type information, and a
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convol utional code (see, for exanple, Stephen B
W cker, Error Control Systens for Digital
Communi cation and Storage, Prentice-Hall 1995, the
contents of which a herein incorporated by
cross-reference). 1.2.3 Physical Tag Structure The
physi cal representation of the tag, shown in Figure 5,
includes fixed target struciures 15, 16, 17 and
vari abl e data areas 18. The fixed target structures
all ow a sensing device such as the netpage pen to

regik&i @ey bd fageed agthantlizitué ef tap e, h?lbﬁexaﬂipm;élﬁégﬂjﬁ&hay be tagged with

| e ation relative to t nsor..
on@ i B RS S eiglee o S FTTIGREd Yo fhe Tt Piqading y
cofriinare dt Wid®e dpfraciatddihad dFiRMD Jpll @RAD predGioh Ry W tikd éiMess than
is rendered at a resolution of 256x256 dot s.

the ta
J“%%ﬁﬂbeﬁﬂﬁﬁﬁl@ag gf the gpropgeY “b%’l"c’i' fhepystan willhedses a tag
with a dianeter of about 4 nm At this resolution

PO the tag is designed to be surrounded by
lzgip" 3&&%3&? 5““ € radi us 16 dots. Since the qU| et area

In bﬁe elﬂtcmnﬁ@ AL %E&Qalpylﬁdﬁlﬁcmh?ﬁﬁ%ﬁn Tﬁe ﬁ{p s %ggasg 38y are

dots to t tive dianeter
reciun@alnt]ﬂeagccsipd( Utsmg getl3st5) (ReediSelomorn cdést e'ﬂltla gmlds |3rﬁg e¢hBoded bits

cm?&gs'gﬂél‘ﬁ{ﬁ 9&1&%{2& P95 Q%Yt s 851? eéc ’glllea(lal_i Y5y ¢ otws up %o 5 symbol

I'S easy
errpryttabé gmelctesi permndewqch,tl eaitds bbmtj giea symbsl erpjr eate of up to 33% per
ction of its aspect ratio renoves nost of the

°°&$%é§ts of perspective distortion. An orlentatlon

ice to.det
Eag}M §1t éﬁnb%ltl Es rgﬁresentgd gr | é)n{qa Icgﬁeren% ]gzva{( I;'n t% & 5 a&lu Shet sngﬁlé of the
smy:adcmirdstdnemmiaamd spafialy withieniteathd. dihisaxsusesi tsat akbawweetrdr Gan error

Qrientation Four perspective t ets
st et aeh G D 8ot i Bt P B gt and
a nghirensioheat ob@mple&ﬁ nyeorie rcadesdord, mhue fmakingizih g the dikeliHoed gt the
accurate thre I mensi onal position and

bm%ﬂ?%ﬁf%ﬁ?éﬁbﬁpnF%EPtag relative to the sensor. Al

tar structur. edu dan | ar
Any Pl R ook ST RERES i P2 gl b FoRefomon code
foraixtiplk arReed-Bblemstl p@ﬁﬁt/lﬂ] maRRg&t rétfuidincy, hshtlﬁgzﬁe sAfRl dr iferent
ul.ar triangylar such as

a LN an i
sy o Gopaterd gzt 1ol Boe o r §T Ao ffﬁFl&ﬁ'ﬁvd 8fipdee guch as a
conVORtibiRY SodeNBas, fdi@ﬂ@ﬂlﬁé,,StﬁﬂielaBr aNged Rior BrAMRKESs & Digital

n ol ygon havi ng n apexes n ranges from 3 to
COPIH%‘P‘%?W and, Stqage; ?félerlceﬁ?“clcg%ﬁbf‘a?qn@ﬁts\mf ich s mqragrated

by cetseetet@be)r i ng 15, this nmakes a circular arrangenent
of data bits within the tag optimal. As shown in
Figure 48, to maximze its size, each data bit is

1.203epr enesitAdab¥iractuadi al wedge 5 10 in the formof an
area bounded by two radial lines 512, a radially

The¢ physicalaepre®attiemef the tagdihavh yn BigtrerS, axckd&iftked Boagdt stvetiges 15,
16,51}‘91n¢!1192§iab1e data areas 18. The fixed target structures allow a sensing device such as the
netpage pen to detect the tag and infer its three-dimensional orientation relative to the sensor.

The data areas contain representations of the individual bits of the encoded tag data.

To achieve proper tag reproduction, the tag is rendered at a resolution of 256x256 dots. When

printed at 1600 dots per inch this yields a tag with a diameter of about 4 mm. At this resolution
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a m ni mum di nension of 8 dots at 1600 dpi and is

designed so that its base (i.e. its inner are 514),

is at least equal to this mninmmdinension. The

radi al hei ght of the wedge 510 is always equal to the

m ni mum di nensi on. Each 4-bit data synbol is

represented by an array 518 of 2x2 wedges 5 10, as

best shown in Figure 48. Theg 15 4-bit data synbols of

each of the six codewords are allocated to the four

concentric synbol rings 18a to 18d, shown in Figure
thdtag isnlesipiiedtd BaseGuideE by artqEe aBa0WAratiis 6 Gots. Bincd helq@iet area is

51. nbol s of first t codewor.ds. 520- 525 are
als&"f"&’%l‘%cgbyaﬁd%?ﬁ &'ﬁ%ﬂvnfyrﬁde? {f{ﬂfsatf’ the %@rveglmwr ahtBoilse

t he t The interleaving i s desi maxj m ze the
Th i ) Res At S cbiren, ALISERORIER 3ot 9 o g eegp itally
defebieths @42 TEO HaYGy ehsy @ derbct MetARIR e RitRiodhllyl MParBOCMIN LS use a

or, their qiia synbols may be utilized. NPP046-SG 19

st COTFR TGRS ) ﬂé%b’[*‘“%f“’t‘%‘{%s nay el e offrds shegsweciivadistortion. An

oridhtBRMORNEIH allBlvs dRtsenshsHR0kS Mdidinihe %ﬁpr&&ﬁﬂlt@ﬁl@na? Bfientation
essentlal to the working of the invention.

of ther B \Aup de Besyv o thesensaie The ggeriptianpxis §LFF“FWQ§1| ferweld a unique

orieMERINMRbAORrdpBttivE REedt i £RAGH tﬁés%nsﬂ% gedik%etoq;lfer an accurate two-
redundancy in the tag is preferred Its basic

dimengienal paigpectivq irapsions ehhe tae apdhenke mwmawghretf-dmeswnal position

ana&*(&%b&ﬂfth@égwﬁﬂe%ﬁ%en&ﬁg arrangements my be
ut| I zed. Exanples of other tag structures are

s‘ng@cgre.ls e %é%uﬁ’(ﬁhﬁffa tém‘g)géﬁe% 1mﬁ‘( 51‘19@6.
77,012 and 5, 852, 43 appl 1 cation
ThE gér&-fﬁ%@ / sl%Q)@ % GertliaP Thﬁ;%ﬂfnﬁ)ws Sanﬁ)fngﬁ %ﬁl@t ﬁﬁ gmlpﬁmalatﬁggackmg on

i ncor porat ed herein by reference. In or 0 Sup
an-irsqenlgr wiapgulazieridj suelersde raquinedip tite s arkigge dor-plghaysurfice. The tags

m@%e@& SR %ed ot A€ a?éigpgf‘ a¥ P&‘?%’dnqﬁ}(lﬁ%ﬁép&g @Jﬂlar% n rgnges from

See at least one entire tag Vi EW No
3 teninfieity, whdpsrefinin ¢orbinatign mthdhe gircuidn aleteotidnermgat 3, cthlstdm:es a

e
orE RN A9 P BB el ERUL R ARl
its aizé,endt dagmbivls refresenttd by arvlia paddersd 0 di the fernt efgsm.arca bounded by
I; cir ar t a ni nu
SIS 5P S A 8, AR IRE e BT B e o
a nginigugm dlimdnsmm f Sedpin 4td6e0 dpi ahd isakegigharsogiidt dbs bass (BSd)dvinner arc

S 'n a
51t o B8 Bl i O B JBEBERTRP BE 5GP 10 atvays
eqfa giihemﬁmﬁlﬁﬁ ﬁiﬁ’(eﬁﬁdn twclm-s]e 0ed SR rpReseli&d by aa&rrw €18 of 2x2
gg i S |g Figure 7. Wiile a captured
“@ﬁﬁﬁg i Eﬁﬁﬂn @FP% fromthe inmage sensor, the
d c.ran of th e is determ ned (at 20). The
Thcéiﬁg;qxt data gypbols é)ﬁ %I gntE951x codewords are allocatgd to the )four concentric
symbol rings 18a to 18d, shown in Figure 5, in interleaved fashion as shown in Figures 49 to
51. Symbols of first to sixth codewords 520-525 are allocated alternately in circular

progression around the tag.

The interleaving is designed to maximize the average spatial distance between any two
symbols of the same codeword. Other arrangements of the codewords or their data symbols

may be utilized.
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then chosen as the binary threshold for the inmage 21.

The image is then threshol ded and segnented into
connected pixel regions (i.e. shapes 23) (at 22).

Shapes which are too small to represent tag target
structures are discarded. The size and centroid of

each shape is also conputed. Binary shape nonments 25

are then conputed (at 24) fgy each shape, and these
provide the basis for subsequently |ocating target

- structures. Central shape nonents are by their nature

Thi pYgsidabyouwdfof fRSidsiopithe shiifid Mmadr Aan@@fidnk W 8L S/mbols within each

i nvari ant.of scale, aspect ratio. and rotation. The
g AT Y togfe Werpeat e ventopelt s mess!y peseny st saeh tpe encode
suffidieniZitformaioh iftghd iaRnddd@s@ dueiNe dO R dMdalkS iR the taQE PreRBEN but, at
behaved when perspective-di storted. Nhtchinglggoceeds

its pfsigs et Dotolr YAl 55 HY anthe Weskigi nth dpyeation i ay selicoiber tag
arrSApRPENtS mAP 198 Rlifized ORLAnpldsSof YRR DY -Rutels ARMR: BedEUS Patents
normalized the ring is ea;glto recogni ze even if the
5,G3e 5 et RS S-S ML oo S35 1L gid PEE amplicatfercPe THGOH20597, the
cobdt@bitath FWMEGtarEiRchrpRhtad heddin By rekQ@L.her provide a
useful approxi mati on of the perspective NPP046-SG 20
In bfRP&f THeHAAI R 1R Bibn Hith YTl rdfod $ial
nbe qug?gﬁt £§;28). Nh{chi%glproc%%ﬁg$%§ aSé?%?%@gg?%Q’@e
sersing dedceyBrshhe aietoisehal least aigepfits kaghe its fighd pEyiew no matter where in
he 10%iah bOR WARY FRhth#d itelid Pfditi i i |
t se%ond-order nn%%%?%é%%gn%géﬁ%ﬁégggmt e giﬁgmgégggkk?gfﬂw
fieldpf iviey of desesingaldvice iNdteeefarh afunotien afiierséke ondispacingofishy tags.
is required to disanbiguate the two possible
Asgiph ¢ reudadagothape; Hig mirimym dipmeterhefifke $egsay dieldodrviemels pbtained
) i ' ' . e al so
W SRR b2 R ek R By, SRR Pindh” % he
axis target after it has had the ring's normalizations
1.230P! Ied Imab P foct LRz RES PR&Tidgve di stortion can hide the
axis target's axis. The axis target's original
The agatageprqeesing ded d@odisedid tapifigrd Npdroaedy atsB@idgaigviSe such
otation due to pen.ya . The fouy. perspective.
s 3B lopRhep S sisB® Tiehly T Vit f SebridsinBee Reizeatingad from the
ima@ Jsens6a) 0@ d@BAnkiERIngS ofthe infdaeisrdeRASinkd @NZ0)ATIR ELRBIdItRange is
thba ed on ﬁhgjr K owgﬁgpat'al rel ationships to the ring
°h fgO%R i3S e Bingrytares 1ragg 74 T8y Hpaesrs grenithgsholded and
segiicA@d irfld orfnbed skl bda@ns Oife. SHABesR) Gat 2MWBEKADENGhiIEH £6 €RASnall to

b applying the ring' s normalizations to each shape's
rePSFHb it A1 SHUEWET relizaiiat obtrer“<nBerrgoid i each shape is also

cofi@iql i zed the circular perspective targets are easy
to recognize, and the target closest to each

Bifast iHABd BUmBAs 8 aRNhES cdnfe @528 BRELR shabdCarfdl th&k DRlvide the
centroids of the four perspective targets are thén

bassalfor Aubsenuprivt Reatipe taprd ctrpapereniCenion isbape cenreants B b theiy nature
invaGHARSEoSitiok RN hn D €411y thade invariant of scale, aspect ratio and rotation.

The ring target structure 15 is the first to be located (at 26). A ring has the advantage of being
very well behaved when perspective-distorted. Matching proceeds by aspect-normalizing and
rotation-normalizing each shape’s moments. Once its second-order moments are normalized
the ring is casy to recognize even if the perspective distortion was significant. The ring’s

original aspect and rotation 27 together provide a useful approximation of the perspective

NPP046-5G




tag space, and an ei ght-degree-of-freedom perspective
transform33 is inferred (at 32) based on solving the
wel | -under st ood equations relating the four tag-space
and i nage-space point pairs (see Heckbert, P.
Fundanental s of Texture Mapping and | mage War pi ng,
Masters Thesis, Dept. of EECS, U of California at
Ber kel ey, Technical Report HNeg. UCB/ CSD 89/516, June
1989, the contents of which are herein incorporated by
cross-reference). The inferred tag-space to
transfaige- space perspective transformis used to project
(at 36) each known data bit position in tag space
Thie Iﬁiﬂ@ ta'rgmgﬁlcﬁﬂﬁtﬁas whaeea té helotal (atBh. hete Sirédedds by Spplying the
glllnearl i nterpol ate t 362 t he four
rin 3y Byt e Seeh)shagrs Pameie. dpiatiopagnaliffg the resuting
mddkeRisi Ob&! itk ﬁ&ﬁiﬂ%&ﬁﬂ miolege aﬁehfoﬁﬁz{]ﬁédjthg ik Sarkt$ @0kaki®; recognized.
threshol F{ g@result to prg e the final bit_  value 3

o thesfog ty GmLisgreledt distpbiaee oo ST gripnations of
thd d’kﬁss THEShape£id A8libRfatell ke wedito@He Bid toRRRRE HROHREPIB. Note also that it is
codewords i s_ decoded Eat 38) to yield 20 decoded bits
onlygnosgiple fo otarionsaunplise the it Pigetattler Nohag had Higtringtrenormalizations
apPIRACYRE 1S YTERBESiva B IR@AIPLMChild) teOPEVRIF e 02l The Kis target’s
that codewords are inplicitly de- interleaved during
origiyal ratation praygdesposddlerpigoppEen dthotag’s peation dig emperlyaw 29.
above, the physi cal tag structure or encodi ng system
The dous perspestienmiaiest stugturend 7 aenihe st ©rbederated HS0). Shnpd iegtimates of
thed¥ ﬁ(ﬁﬁﬁﬁﬁﬁ'@%%mﬁlﬁte@@ffsgcl b he A% oRE spBCrelalibnsMph ko ring and axis
understood that the process for recogn|2|ﬁg an
targrds i aspect ﬁ@ ogon pleibering andtheiretgiéont dfdhamisa Matvbing pbceeds by

apaﬁngmmgﬁ mm@az& §eo amﬁi’ feenc e%tsobn{:]et}ﬁca; &Qon%%idér B®ments

em usSed for
are(r;qqlgaltzgd etcirgdar p;:r,stpmtlye Sogeishare pavy do @g@@mmaamjﬂhq tazet closest to
e [ t
eadhn&gfflﬁlﬁ@ 8%&?&% iosi}%]ll %?E rgathf "lthP 0r1g{£§9ceeln ?@9 f)ﬁgl.e%??r I%rspgctlve

targatnpt élteg taksy to be thgmerrsmﬁwb-castdrtedsuwumssﬁfmﬂal sgude obkietn size in
tag%s?%c@n,e%}ﬁ éR %@hpc% e% 'o? eéd%m p%?s ecg]véjtra{n%for E?l ;Itrgc[e] ér ?2)) b%sed oil

equat & processi ng Power:- an
solmimn the wal rmdderfsioed dqtﬂﬁOMIrdWIHfggBe fcan tag-lspz&e Rad invge-sjacabegtypairs

not i.n th curr e. ]
(s KIS P TERSIARNS e, Bl oS iy Vs Thesis
Depiegf BRCEOUit i (l’alllﬁgmh lae Berhgleya Midclidial Rosirt NﬁlI’U(ZB/CSDHEQ/il&QJune
An accur at oSi ti of t he pen
193’& %'e cﬁnt?rﬁseog"ggﬁhoaﬁe hezen %?’Porﬁ?spﬁgossﬁéfeﬁﬁ or i ent altO i on
en interre

T TSP ST o TR S BB TUOh 1 et FART(E AP each

kndenodana Isipgdsitiah i @f qiab@ﬁﬁhkrﬁgé)@ﬁw&ré the raBlsed POYSbCiBised to
X nd optic axi

bllﬁawar aterpotlate (atpfg} t?ne fp our re evant ad?acent pixels in the input image. The

previously computed image threshold 21 is used to threshold the result to produce the final bit

value 37.

Once all 360 data bits 37 have been obtained in this way, each of the six 60-bit Reed-Solomon
codewords is decoded (at 38) to yield 20 decoded bits 39, or 120 decoded bits in total, Note
that the codeword symbols are sampled in codeword order, so that codewords are implicitly de-

interleaved during the sampling process.
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1.2.5 Alternative Tag Structures The tag structure

just described is designed to allow both regul ar

tilings of planar surfaces and irregular tilings of

non- pl anar surfaces. Regular tilings are not, in

general , possible on non- planar surfaces. In the nore

usual case of planar surfaces where regular tilings of

tags are possible, i.e. sugfaces such as sheets of

paper and the like, nore efficient tag structures can

be used which exploit the regular nature of the
Ast Méﬂtmged aﬁ:maval the bh]j&idﬁ}\/ &gts&gctﬁﬁerdﬂ‘dnbkiﬁgﬁgﬁﬁmsi@ i Essér@iaBto the

ul ar. i.s shown in_Figure 6 The alternative
i S[hﬁ el Fpararent 8{ FoeB e et Fafflb & §ndppstood that
the ;irodess foi ﬂ&’bdgﬁfmﬂg&n& Hécbl@lhglfhe tdgdmb @95 ret@6s el dAREnEMed depends on
t et al atent 5051746. The ta

n
therpiw W&H%?Q‘W&a% tF Sﬁétéfﬂ' usg() feh’iﬁﬂ““dé‘i}hﬁf}?‘g‘%‘?he {% a
t ot al of g Q|ts The t represents each one bit as
Thg rigg farges 15 45,gn B Sighty W subRes o {reimagcapcss edatiopshime the image
guA s SHHO Fdirihg, il @dund, iD BarP B SRRty Bg 1R R 6hSe@k4 is not found and
ned to be shared bet ween adj acent tags, as shown

d
Suchﬁsé&'%@ dprededs fhen g PgR PostiqRui aecarled Fsvike @it fape. Given adequate

prdRbssthf fmtvé}gﬁd aRally DEonCRIMES PR DRwToR] ANLATRh LRl Qitrﬁggy involves
view 193, which nust span the dlagonals of two tags.

S“#W@@W@“Eéﬁéhﬁﬁéu%@ﬁqﬂ%?e tiling of nine tags,
containing all _one bits for illustration purposes.
Thypppinel tagdaty indigaten e iloptity of the rexienicogisiniteshe e ded thy position of

thet%h%ﬁrltﬁit'l theAQgidAl 2 Q&@ra{e%ﬁﬂg@% b¥/th€ g&pﬁ’iﬁ% R r gg%:(%g%:@r dll as the

encoded bits. The four codewords are I nt
ovesyh prigpiation @S toithe paneistthep infermediXatridy omrthe pérspsativs trapsform 33

ob&We& bn B8 shd tRSSHWh E;Qaltjlgl refadd ltnp %%sérﬁ?ﬁéergse%hggi al aJhQ af?d the

lows a region ID o Its
Pﬂﬂbﬂ§wﬁgxﬁf the tag are deS|gned to not overlap the|r
nei ghbors, so that groups of tags cannot produce
structures which resenble targets. This al so saves
L2i5nk. Ahsenssive JpeStrngtarest ar get s ther ef ore al | ow

tect on. o SO fur he ar ar e. not
o B S g et B Rt ot bosh Bt Qg Sralter uptoges and
1n'dgmas &Eﬁgsmﬁ ndn-Bladarabves. Rghlar tilvgs CRNY inOfndrlidbossbRASH non-
1 & %gtﬁre omtted. thou%ﬁ the tag nmay cgntain
P a&ﬁ YHAER PO Roreus Rl @se of Ripag ré*}cs%}ﬂa?r@ Gefiap flipgs qfffags are
possiblel i.c. g@Fbdueh O dhedtt ot papErsan@fhet @, hd@ effRicAt faY StricRirdsh@n be
IS a SO pos le to enbed orientation data

usaﬁh’“hf‘iﬂgxlflaﬁth&eﬁ?g& ar %Weé?;ﬁlﬁﬂﬂl%g the four codewords can
be arranged so that each ,tag orientation contains one
el 98| EYreaOeh e 1P @ntegiltoHing s dpiininj figure 6a. The

altdrha@ivé R1g@ds sQMARY Ad has four perspective targets 17. It is similar in structure to tags
described by Bennett et al. in US Patent 5051746. The tag represents sixty 4-bit Reed-Solomon
symbols 47, for a total of 240 bits. The tag represents each one 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 6b and 6c¢. Figure 6b shows a square tiling of 16
tags and the corresponding minimum field of view 193, which must span the diagonals of two

tags. Figure 6¢c shows a square tiling of nine tags, containing all one bits for illustration

purposes.
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each synbol is labelled wth the nunber of its
codeword (1-4) and the position of the synbol wthin
the codeword (A-0). Tag decodi ng then consists of
decodi ng one codeword at each orientation. Each
codeword can either contain a single bit indicating
whether it is the first codeword, or two bits
i ndi cati ng which codeword i$2is. The latter approach
has the advantage that if, say, the data content of
only one codeword is required, then at nost two
Ustrgdeiiby ReehSeldmbo chife, teckided tdgalatnbiratetuidaglyd@soded do produce

ata.. Thi s be the case.if the region |.D is not .
248 &0 B Tl ot e AP PRTRYS [t 6 o maximize
resil@nedRbust elrdte Sbahihg afl 6ditSid WKS. belikd, MiNaldwsStreQKEID of up to

92g,nly the eodeword containing the tag IDis then
8&i r ed. Furthernore, since the rotation of the

sensi ng. devi c anges slowy and predictably within a
The data;bedTing dots 43&3“@68%% ﬁl@?% 05 pYeplap e geighpops so that groups
of €26 046k Peduct §tAidRiresIvhidhSreRABER thlots isCIBRENE SniMTh perspective

erspective tar her. and instead rely on the

P ggts al t oget : .
targeft J1orUp ek e i WO Tbr e e fifrihee frgstsedre Mgt refiradn Tag image
précasite@icdieddiab d¥REBR if QEctioh 1 bis Mote, VAh U extedptib) Riaf &bdsY26 and

represented by an explicit glyph, i.e. no bit value is
Bprgmmiedt ed by the absence of a glyph. This ensures

that the data grid is well-popul ated, and thus allows
Althpughgthe dag may eoptain apprjeniagien teatyredo allpw disambiguation of the four

poRHIS BRGkaiues SH (Bl &gtrél%quhﬁge%r, aNd 2RHDIEHHRER dndbed orientation
corrected during I

] ata sanpling. To allow tag
daig ol rfatagedaty. oF s exeraplecthe ggurefagwwrég cafabe amansed coftasieach tag
orientn taﬂﬁto:il? %&iew%f!f_jplg(%lﬁ SE thafrUﬁéntle%n r ﬁdsﬂg\gﬁ [ﬂL ié%gre O6fd, where

encoded to allow reliable detection. The over
cadh jymbpleip lebelledarithethn sumigPpOUGecdevarg (1-#bandithd pasition of thagymbol
willeH0AG Rk EXP)! Pl JRESRPBER LY Rick: A AR Rt MR AMGlrd at cach
schenme uses dots podsition a various points relative
oripigatgpn; Hachegadiead caw citlepregeinta didlé bit émticagjhy phetharid is the first

i \nt. m i 1 hi 2g
oS58 oF o] BE3RSTHL i bl RS2 71 BB o g
thalvifp sd9e tedlatageoatentagf andis arlet @déword iy egeicd, 1hey atmosigwd Bydewords
and .a tagcrel atiyv n.t sf.Qrm fore the ,tag. | D, .
ne%\nta btehéén’c%gg-? e tg\ ﬁi\l/(ggeﬁgﬁJ ?%%a on®Pcdh"Be as(erlgﬁhf I rg‘%'%[UR) Is not
expented t@rchaatxswithit @ straeatni anthws ditly dedotie at teeggpeofiagioks ,Within a

AT T e h L T P
of niependag deigegchahyes sloavly agd etdicagly owithio aastoky, roaBpaRdicdgword

l.ocatign, . The t class diagramis shown in
Q@ﬁ?BﬂPﬁﬁﬁf?m2§“ﬁ3$%ﬂggg?he netpagg printer class

di agram ?.ta map reflects the schene used to tile
1t 50 bl i AispiBe R BRRRRC s JerEets ARSI R popaf eIy on the data
repésEiiitibinging Qe kb fsRERg. Ty PE ca@th PuldlidloP mbRidgediue) is typically

regions share the sane tiling scheme and the }
represénted by an explicit glyph, i.e. no bit value’is represented by the absence of a glyph. This
ensures that the data grid is well-populated, and thus allows the grid to be reliably identified
and its perspective distortion detected and subsequently corrected during data sampling. To
allow tag boundaries to be detected, each tag data must contain a marker pattern, and these

must be redundantly encoded to allow reliable detection. The overhead of such marker patterns

NPP046-5G



same tag nunbering schene, they can al so share the

sane tag map. The tag map for a region nust be

retrievable via the region ID. Thus, given a region

ID, atag ED and a pen transform the tag map can be

retrieved, the tag I D can be translated into an

absolute tag | ocation within the region, and the

tag-relative pen |ocation can be added to the tag

| ocation to yield an absolute pen location within the

region. 1.2.7 Taggi ng Schenes Two di stinct surface

is siofliang tiscdvenes ca'regpmtt peRpeRtiRSthrge® bR safh é&ﬁén@ernsbbs@nst t1oned

struct cri.bed earlier _in this section,

ta
o YOIt R na EriS “atesont GESToTCANARS Ao teront muli
bif VAlSs (s8SARS TatlholOkySI0dieidn, Aﬁ«{btcﬁl\lﬁrﬂrzoﬁigl ve coding

schene uses "object-indicating" tags
| ocation-indicating tag contains a tag | D which, when
116 anstaimdpt hrough the tag map associated with the
ta_ged region, yields a unique tag location within the
efg'nmtag Tésolts ingregiel 1, b tag [Dowta tamrebitive bres tptesfmims Bafbeketdie tag
IDt &dt 193—3 ?agtrﬁlgtl\lze ]ge?lt 109:1%?_{31 Qar 'bg ltlQnsIlﬂgd ln?oc gﬁ lg)sglu% lo%gmn Wlﬂlln the
turn 1s use
taggh@ rdgwoalhﬁ dovatixdn dftile tpg mthmlthﬂ liegien trmstebelJmeWn ﬂ?hﬁﬁs gme:eby a tag
I . 1 n.the rlptlon associ at ed w
i o Bt P8 BRAE! oty BRRGL T Biresblne Pgpp. e
tag wlgndlash ﬂbgl‘ﬁnﬁﬂihOWH |1IDE1glhrB 0B, as phradf thenctgagt htfihtd:ts:&\ss diagram.
interface elenment is identified. Location-indicating
A tt@gisap; i'ﬂﬂle@tﬁ dreeschanoviisadl |ty tigughp cutfact hegicmplthi nags, Oindathis can vary

a h zone of ti cuI e
o 1 e heh Rplhto G20 g it %8 e ST gno e
saha g aambaring Sctamb.aljeyl cbh wike aredhe @ik liag chagpent i f i es a user

interface elenent in the page description associ ated
Theitdghmdphier & ﬁgldﬁﬂnustﬁbd retrieatlgs therediellx Aines, @fver A esgitadD, a tag

|nterfac identify the r interface )
DD BRI BT o APt D6 e ciegrgsiated into an
absohdé afg iaRatitnSyicd te re@r?n,ezmﬁ the 1ol - féﬂi%ikz@@ntlg@ﬁclnﬂ@n B@hdded to the tag
erefo ort the capture of. an absolute pen
locﬁ'g *f’ifg’i? % ‘H‘%ﬁ BRRdggapon gﬁfb‘ﬁ Mg capture of a
rel ative pen path. So long as the position sanpling
eq eds twi ce the encountered tag frequency,
I{ﬁ gf ¥§§%ﬁ%ﬂ? fromone sanpled pen position to the
Tvaeaﬁﬁndé’t tsﬁ]‘ﬁ'ae Rodihg WRmEA DS M&?égp'lgﬂloylﬁ luhicH &Y A8 Ltructure

el ther tagging schene, the tags nctiron in
de@ab?ﬁeq‘adter énthigi sepficas Sroprafemed sddingaichemeayrentlgcationindiating” tags

as Ql?éa@yagi?cuﬁ's%d ngteﬁﬂﬁﬁeg c%gitlrlF gﬁleﬁg ey n(gbﬁeclt tha cgﬁ{r%” @agy.s er

can’interact wt nted page “usin

A %Qﬁ Qﬁ&l@%ﬁg% §6rﬂﬂnsd§vth§?l)'\ﬂ1 qﬁ{en t%lsl!lt@tg tlﬂ'@ﬁ% lthQ tg)g map

read e se sing devite and “for an appropri
asspeigipd N\S@ the tdgeedgrsgion.ayields pninigne tagelopdige vaihst ﬂamreglon The tag-

relative location of the pen is added to this tag location to yield the location of the pen within
the region. This in turn is used to determine the location of the pen relative to a user interface
element in the page description associated with the region. Not only is the user interface
element itself identified, but a location relative to the user interface element is identified.
Location-indicating tags therefore trivially support the capture of an absolute pen path in the

zone of a particular user interface element.
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1.3 DOCUMENT AND PAGE DESCRI PTI ONS A preferred
enbodi nent of a docunent and page description class
diagramis shown in Figures 25 and 26. In the netpage
system a docunent is described at three levels. At the
nost abstract |evel the docunent 836 has a
hi erarchi cal structure whose term nal elenents 839 are
associated with content objects 840 such as text
obj ects, text style objects, imge objects, etc. Once
the docunent is printed on a printer with a
Anpabi dci:—fhdicﬂingfi@&fﬁm&htﬁ& t@ﬂ)f ahiclD tikcrlg F]deﬂt(ljf?es Rakdr tﬁ?tbhlfaﬁ:é element in
user'.s .scale factor. preferen t he docunent
the PRSP (R ERIIOR AaEoB I USRS Foglont ! 41p. 85 bk 10881 of (P it dpterface
eleﬁieﬁﬂTﬁﬁhﬁfyS% Whet | infeiTaOBRMERS afkie MSHO8I au@@tczw id therefore
ontent objects which are different from those

inditingshable OYFEAdiGERg tagbhe BLpBEEIN STRIPTH hratarBIrepfean absolute

perpﬁe[tﬂi Gy a6, Ihpwwhe sBpioReh LAPRIYS a rORINRGeR p@h &o long as the position
er rel ated. Each printed instance of a docunent and

mb%l’g'g fegueas, §Xcds AT ich dee engeipterosk 13 yreduereyafhe sivplaggment from one

sarfet pen §ositidH 0w he Wit 4 ﬁWk@Eanﬁﬁ%ﬁaﬂﬂﬂéﬂoﬁﬂ% etEthi0 be
recorded separately frominput captured through other

Wiki§iteNagSin®bchbiE (BAAEs RAGRNAR S6peRtibPRith TAECIREE S8 Slements
of the nost abstract docunent description on the page

on dher Resace By BIRE inkeradive elomentp dythaisa user cpiptendet it decuprinied page
usig b oﬂﬁﬁie @%sfn%rcﬁgige hras %&H&g Hﬂ@to%l'f&ﬁieqﬁﬁg %%H%desvice and

speci format. The user nay be requesting a

fortap ﬂwgmaé@ BPOPRede begenraigd i the eqtpage systege si ze, for
exanpl e. Conversely, the presence of the formatted
docunent description on the page server allows the
page1¥EFW@WTﬁEDJﬁﬁ@éﬁ@ﬁ%@?ﬁﬁﬁterpret user actions on a

ar,. pr e a PP046- S formatted.
A B i P ePEA Pl P iearpagisn i Fisures
25de2ec i ptions 5, each of which consists of a set of

formatted terninal elements 835. Each formatted
In gk entpage dystsma dopahénalis deeaﬁbemht three20RB. ABtheindshebsPag@vel the

Thi s flne t he, .a area of i.nput el enents such as
R A S e R e e e g
contemt rob P rﬂiﬁ such as te@f Bij&tﬁdteﬂOﬁjd%B_fectg3ﬁnagé bbj%&@sé@t@nce the

a .set. %£]£%&§ in ances. 830, each of which
do%‘H‘FPtééﬁr&H 0 H‘“?Sé{ﬁ aaEerlappags fi7gangraceqsding igraparticulgr user’s
scattOfaMomp ferendep b dRagentl uﬂﬁdgﬁﬁfé& aPOh AR &6 FdrR@fedar &inﬁ‘l%d@ermmal

un nted netp and_records the e ID5
eie@?ﬂtfq ﬁii‘ ﬁ&i g casep, ?@ éSSP‘H%t?daWE]é cqrgeny sbJeﬁs%lwg gfareadlfferem from

thoSt0E36FRAEd B tRNCrebpohding RMASEALSerds, pRfNuINy FherPIGE content
requested in jsolation. A page instance consists of a

ObiSY 51 SYIETH il EOE GBS SHBEARE 2SloBEIEN! AP BAderie fiso described
sephidly2N6 QISR idput captured through a particular page instance 830 to be recorded

separately from input captured through other instances of the same page description.

The presence of the most abstract document description on the page server allows a user to
request a copy of a document without being forced to accept the source document’s specific
format. The user may be requesting a copy through a printer with a different page size, for
example. Conversely, the presence of the formatted document description on the page server

allows the page server to efficiently interpret user actions on a particular printed page.
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exists if it records instance-specific information.
Thus, a hyperlink instance exists for a hyperlink
el ement because it records a transaction I D 55 which
is specific to the page instance, and a field
i nstance exists for a field el ement because it records
i nput specific to the page instance. An el enent
i nstance does not exist, however, for static elenents
such as textflows. A termnal elenent can be a static
el ement 843, a hyperlink elenent 844, a field el enent
A Sotmattad doaurag 834 emiafslomrmﬁamfomhaﬁam p%ge %&ripa@hls SNeMR of Avhich
Fi.gure 27. static el ement 843 can a_ style
cofThiie S8 .AF iR uEoUrr VST Jhe Dot dhatent tps o spatial
exte@idr fzbiows Senaheige. A8 dofibdd R hctiaseaCifaimRblelshittOfc Styperlinks
gﬁhﬁgl 55, an imge elenent 849 with an associ at ed
g HRYe"“ePenent 856, a graphic el enent 850 with an
A ssoci at ed ggﬁphic object 857, a video clip el ement
PMERERFALAS S COBEIPSRds e & fmetedidopriesp} 8t Lgemistsph a set of page

insdn€lésB30] dabh 6f RAER borkRgondd tda Adde @@@ﬂgﬂi(ﬁ{t £6r @b WrRatild ddcument.
859, or a script elenment 853 with an

obj ect ! | | ]
Fagleoge istanee B0 dristides;siele wisye PriedeimEe {-intiogerdsthe gazeAD 50
of BRARP2£S WANGE idRNce RN FrtRR 6 kgL RAinfth Rl G B RProdbtich cdpy of a
used to record any digital ink captured on the page
Paggegtstgbdsakiionapply to a specific input element. In
the preferred formof the invention, a tag map 811 is
A BRgs drstaneeseensists AT @ 8¢ R segiali slrmeatipetances 83 Powlomapisingance only
exisREif RRGROAD iRk BRSIRLRAAMR. THGAL] lgﬁ])@rrlrlgp ihBRcP e for a
1.4 THE NETPAGE NETWORK In a preferred’e odlnent, a
hyprakinkeplamanbbagansr iteenqrds gtiranggption 1B Stwhithuis etcidieto e page instance,
DEURADGBRALCxisRELY 6" § oids il r
?nll, net?age_fFD serJ%F%gTaaﬁﬁggﬁgbggg%g%f@%¥?@ﬁﬁﬁ1¥%ﬁép%¥
insipges; dnglemegt iniancp degs npfepsist, bawéven faetatie plsmdnts suginas textflows.
net page printers 601 connected via a network 19 such
A RIPA Glep@ntzen basstativeslanenei4det hypadink blowenti8hd, Bifigld aenBnt 845 or
a phE sl ROl LULALE 3hé, U BRIV Fiburd 25 54 3aBELUHEN YIS Gl be o
records relationshi ps between users, pens, printers,
stylgpplemerdt §4dnwitlaan gessiolated attylo mbjecaBiH, tshextloy elambrar843ewith an

' . Lvities, |t nticates. users
oo O TP B0 W e ot s R S i by o5
a grpbicsleneniaisp [Withaniassociated graglac bbjori$57, latviddostip plemwit@8$ with an

dak ec Ition Services,i esired. e
IR ARBEERE S R SR YREGR sl VT S5 it Red s oo
859 er sssipeeitménn BB wiglt dnonscalaed tserfya gjed 86 b gHolwa NS Fighid 28.

page instances. The netpage network includes any
A pagabiestanoé mppdevese bydkp®und dcld $3andlithng Bedstobigedrd @by digital ink

caf 8ol p bR Ve re o BuER e e et BeB8n el ont <
n ?A(el; %?eﬁeaseg g%t%]f)%?ﬁ% rgéngltglgréastgé ?n\gg IB Ple}tfﬁgs%giatlecri] evlith egclhrpeatget ln)s(tance to

allow tags on the page to be translated into locations on the page.

1.4 THE NETPAGE NETWORK

In a preferred embodiment, a netpage network consists of a distributed set of netpage page
servers 10, netpage registration servers 11, netpage ID servers 12, netpage application servers

13, netpage publication servers 14, and netpage printers 601 connected via a network 19 such
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page server interprets any such input relative to the
description of the correspondi ng page. A netpage ID
server 12 allocates docunent IDs 51 on denmand, and
provi des | oad-bal anci ng of page servers via its ID
al l ocation schenme. A netpage printer uses the Internet
Di stributed Nanme System (DNS), or simlar, to resolve
a netpage page ID 50 into $he network address of the
net page page server handling the correspondi ng page
I nstance. A netpage application server 13 is a server
as tha laérnkipstshowmindtiaed 3.ve net page applications. A
- netpage publication server 14 is an application server
The/étpdpe pegﬁtﬁaﬁhe&r\meu pagssedocuhieintesortiOrelafigtishipg ctween users, pens,
printers.. The G.geser g HP detail in SectloF 2. ..
Pﬂﬁi@fsp ARRLCiops AL PRALiSo RS nd thsae g puiop s varigus etk i ities. It
autheftites [HeBlaho bers af 4 sighinPplokAcl BERITS agthkifica& vkddM application
Hewl et t - Packarg and Sun. Miltipl e, netpage,. servers can
rapE S LRSS hapgivaiting F"t‘f@@’ét“ﬁ‘ﬁ‘f‘“ce%lﬁ gesirediAigiessribed above, a

ne@@g’eVﬁﬁffge GaeDED EhamtdinsDptr@der® \iEOmatiBN BRRHE pAde ﬂ@&i}ﬁlonssﬁﬁppage
or a of the functionality gsoV|ded by net pag
13

insgBpese e netpAge feRvask ncluden ay niumker pfipRge PBYHT cash h,awwg gégpset of

pagdymbthiRes. ISce Arpass sy alsBenAAREs SRE WBle vaRR1 3 ath pa%e instance,
provided directly in a netpage appliance such as

cligfiss syalyas pstnape Binters peog nelppgsubRl dinestlk &2 e prmoPTigre p@ae grver. The

pageQERLr 1ﬂéw§ Ky s&ctﬁnﬂﬂ'"n;el'ﬂ: IPﬁ%df BIIME'& thB @o&k@ﬁdﬁﬁﬂlg ing poge.

printer i S an appliance which s registered

A ﬁéﬁ?ﬂg@ ah RFGR 13 ¥ASRIT AREmRA 1B 51 o BHRAE Sand QRHIRY foﬁd-gﬂancm g of
demand and via subscription. Each printer has a unique

PagsrspiveRs viality B allocatippischeme onnect ed to the net page
network via a network such as the Internet, ideally
A yqtppge Prigfeoueh B dniemanBistribaigd N@Pcﬁafeters@m) OAplahlar fte cagplve a

nel?&jg%nﬁdgte YRRl ints CHE 'rleﬁ(wo?]?tahélrgﬂsofl ﬂlenl% ‘3’% Le?vm&l}ﬁg the

he net page printer need not contal ersi stent
cm@ﬁ@wdgermgsnﬂaweas a user is concerned, "the network
is the conputer” Net pages function |nteract|vely
A pRipags grRlisaiaan sengr 13 2 whiver wiich h@ltSpmt@factvreenecmas@ ppibigateds. A

netﬁ% gﬁgﬁcatl&?&?‘vé §h \fse%rg pi)gcatlon g&?&%ﬁ&t é%hgh éz&,)e %H(Lu%{ents to

age printers. page prlnter rece ve
netgags poinietse themateplsibddmudeitisSdction?.net page publ i cati on
servers 14. Each document is distributed in two
Neppage sprvershaan dadestbdyoatverietaof netWerkasctvaaplattfm fandmamdigeirers
sucﬂbdls RIS Ffé@ie&ri’a%p&’”aﬁ& §F1¥ rﬁulﬁ@g fga%%es%%gl% crm run concurrfentl on a
personalization cal speci
smglg hastpandta mlfase}’\@u bm:luq dlmlbtaﬂijo‘@o a anmbqw@[f hbatsa§bme or slhef the
mn%%i'&%ﬁtrylp?gvride% bgrrnle tageer se\ll\!fe?s Emc{s in particular the functionality provided by the
ID server and the page server, can also be provided directly in a netpage appliance such as a

netpage printer, in a computer workstation, or on a local network.

1.5 THE NETPAGE PRINTER

The netpage printer 601 is an appliance which is registered with the netpage system and prints
netpage documents on demand and via subscription. Each printer has a unique printer ID 62,
and is connected to the netpage network via a network such as the Internet, ideally via a

broadband connection.
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appropriate page server. Text and inmage objects, on
the other hand, are typically shared with other
subscribers, and so are nulticast to all subscribers’
printers and the appropriate page servers. The

net page publication server optim zes the segnentation
of docunent content into pointcasts and nulticasts.
After receiving the pointcagt of a docunment's page

| ayouts, the printer knows which nmulticasts, if any,
to listen to. Once the printer has received the

Apaefphetientpagr sbayidlicRinghth RVOLREHR nididy, #Rf defigd fnter need not
docunment  to be printed, it can print the docunent

CoRFHB Y PYHEiB By 13 5 B AT FRTSermi “U FeRApEn s Hgamputer”

Nefjafds! fhi@ieR ditdractiOfly Baba sphed@fid Ae WHB (RIIRMS of thd Histributed netpage
contains dupl exed print engine controllers 760 and

pa%?rSFWFTSéH:g‘P‘FFééﬂdﬁ‘{‘tM q9f PrifigulpRiPageTPIintess: | nt heads 350 for
this purpose. The printing process consists of two
The aeiptas| RIS 1%gee SupHsbed feipes depupenth fige nenses Picaion servers

14 30 dSXRRASK Qﬁtrﬁ,‘)ﬁféd BRI+ Rt ] padRB 88 o TBAG e adldR t£:RSHhE Image
i mage processor (RIP) consists of One or nore

Obﬁ?tarvﬂa%pmhge ths 7pagesn Aiepryis of patsenialiggtion, Tpage deyehisxasel typically
spéafﬂcntto @B%l&ﬁarcﬁlﬁécﬁ%rl &ldSsoCHP %'oﬁﬁca&fto ! SR Qg)?iﬁt%f) L the

whi ch expand, dither and print page inmages in r
apRrppriate EAgR sHFwnTee andimage objkris, op deaethasrhanst, atettppically shared with

oth@lr EJEP&R)QI% %rPie %e md]tﬁtastetggt r&ﬁﬁscrlﬁerré g:f'rﬁftf's DRt hEY {)pqglte page

I nvi si I'nting ave lon to pr
smmags usi ng IR—absorptlve bl ack ink, although thls
restricts tags to otherwi se enpty areas of the page.
Thangtpasa ghblisetadn sepyerpwéimivgy the segmeniation ttfeidctmmtctdnwnaihtotppintcasts

an& Bffichs vg%eelb.lese“l,ﬁ%&@p% qstpo%q%%c emsy ?g;ﬁay%[l is) the  printer knows

asse

“hmémpag@sSGﬁmsheémsnww paper. Nbre speC|aI|zed
NPP046- SG 28 netpage printers may print onto nore
Ongpihe ipahterkd reuivedthe Spomplaepageslagdutmd objects timedefinofthe document

to%%ﬁ%&ﬁc§gmggﬁpae?&%§%ﬁy supports at |east one surface

[ east one tag tiling schene, and

surface .t
RS QeI Rk R ST S PP iRl R R e heet
It tamtqinsi diplexed qnmﬂengméoemﬁfml&sa’sﬁ)omdap&nd wiginds tufifiting Memjet™
.doc t that the docunment's tags can be correctly
pn%ﬁ%aé%’%ébefegﬁ

”pﬁwaﬁ?e 2 shows the net page prlnter cl ass

f t | at ed f
oA RSty s g P Gey Bren o ok ogtagig, nd

expaBdiMD A, printing of page images. The raster image processor (RIP) consists of one or
more standard DSPs 757 running in parallel. The duplexed print engine controllers consist of
custom processors which expand, dither and print page images in real time, synchronized with

the operation of the printheads in the print engines.

Printers not enabled for invisible IR printing have the option to print tags Lising IR-absorptive
black ink, although this restricts tags to otherwise empty areas of the page. Although such
pages have more limited functionality than invisible IR-printed pages, they are still classed as

netpages.

A normal netpage printer prints netpages on sheets of paper. More specialized

NPP046-SG




A preferred enbodi nent of the netpage printer is
described in greater detail in Section 6 below, with
reference to Figures | | to 16. 1.5.1 Menjetrm
Print heads The net page system can operate using
printers made with a wide range of digital printing
technol ogi es, including thermal inkjet, piezoelectric
i nkj et, |aser electrophotogsgphic, and others.
However, for w de consumer acceptance, it is desirable
that a netpage printer have the follow ng

nefpagd Bint@$ indf prid ionfPhAdre gfeaiatited sHfRkd, bichGR leRbestrisRdeks plastics.

igh quality text printing high reliability |ow
Ean Prineh s of Fsgofriassatve F’&Cﬁ“ﬁ%@ it e phe @g Hiipgsscheme, and
hefifethi@ inbif)For QR EhrhcS typENtheRfid Mhp BO whitio BesBrited tHeNde BRGLLheme

si ul t aneous doubl e sided printin conpact form
actualy gped| IqvPHRwe rdocHALY: riSeeTRRY asgopiedo WAEE By doggment so that the

dosmanemagyca%ma&f&uﬁlnl@fp@%@ | abl e printing technol ogy
has all of these characteristics. To enabl e production

of DPriipi8rs otk thdesBragd giraed efh3t igram! NENRIIES §hnter-related
. applicant has invented a new print technhol ogy,
infomatiep ggintaiped by pEsy stration sevehioindbgnetmesfesvak i s a

dr op-on-demand _ i nkj et technol ogy that incorporates

pagevxﬁ‘ d{r?ferﬁqdi einbpdipent ARG Beipasd ni@feRgs described in greater detail in
SebiidaleaRl B¢ Witk RE&BRRkE Alkusy Bl 6178, (MEMB) technol ogy.

Figure 17 shows a single printing element 300 of a

Menj et Tm print head. The net page wal | printer
1.3.NCormehpi@spARBefe printing elenents 300 to forma

1600 dpi pagewi dth duplex printer. This printer
The ingphgeasysoustay qpeiatet wingcpyrtuers madewith,a yak raye ofldixidsl printing

nd i.nfrared i nks as I'l. as er,.condi tioner. and ink

ool iR BSASRE, pieBRURTRTHEF Jo, RO RRDE. and
otlit6s. Hbweven Joil widg cimguid@ anteRtaOns ité dRirabN thatysSneBfage printer have the

following characteristics:

. photographic quality color printing
. high quality text printing

. high reliability

. low printer cost

. low ink cost

. low paper cost

. simple operation

. nearly silent printing

. high printing speed

. simultaneous double sided printing
. compact form factor

. low power consumption
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these printing elenments are fornmed on a silicon
substrate 301 that incorporates CMOS | ogic, data
transfer, timng, and drive circuits (not shown).
Maj or el enents of the printing el ement 300 are the
nozzl e 302, the nozzle rim 303, the nozzle chanber
304, the fluidic seal 305, the ink channel rim 306,
the lever arm 307, the actiag actuator beam pair 308,
t he passive actuator beam pair 309, the active
actuator anchor 3 10, the passive actuator anchor 3

Nolchrre@BGomb@rcidilk al4ikBik panting techiodHat M Eofakdst! Havdctehiems)
pair 308 is nechanicaFIy joined to the passive

ToaaiHlaproducBeast fRinters Witbthesd chdrit@erisBiésthd HRsenBRHpicdde Rd¥Bnvented a
anchgred at their respectlve anchor points 3

nely priap trohnpoey. TFikerog Savst METVSTY t5pmslogeMemiedas astiop-on-demand

iniet0, tedflrblog@nd thdd9 fedrPordtes agsagé\ﬁmr eprifthesmt I OtBREAR  using
end actuator 320. Figure 18 shows_a snall part of an

migipelegfroprechapicalt Hivgme| (M%)steémlogy nEigwdi Wy shipver dgipgle printing

elefRfd 3007bf adViemRfrv %m%bd?ﬂt TR n&f)a%g%ﬂ{n%gg 1n£ﬁ%r&550%960 printing
section 315 i's shown wi t hout o clearly show the

elemgnts BAP txfomn 2 169{hdpi passsvidih denlexpyintar h’éhl%lmlnt@énm%&iaﬁ@usly prints

c 0 i, i in 4] iti 1. e.
L A e

The ?ﬁ ¢ B&tﬁls%ﬁj@ﬁﬁﬁ{eb ﬂ%%luoﬁp nﬁg by B@ nhla%ngf@{ate SRMSs of
prlor to pl‘ln ng an i nk rope | S retalne
thepprittiag ieements archigrrmesy onpy mb@fmfsab?ératee?rﬁléuthﬁﬁ f@prppraeemGMOS logic,

o g By eyt ) 2 the fnk channel 1 m
ag&@'leme olf ﬁleglrnhﬁﬁ% Q&nent E&) HE &H%tnlagz%jl%(ﬁl\/@ ngizf ljﬂjflti%bfy the nozzle

I stributes romthe print enginé contr
chankber 864, rthe fluidici seali 3, dleeinke whannplatin 6, thihdevdntmy 3000 dhe active
r I 3 h
P )
acthHI)J tehm EP %0[?%6- agsg)veqlcfuéﬁgr %%@ %If%ﬁé tlQe a%’?ive élcﬁlatog ncthor% 10, the
active actu . ThI's cause
pmehea@mﬂ@amdmuﬁHemuhhmmbaﬂa3ﬂhrough t he bean1 NPPO46-SG
30 pair 308 for about one m crosecond, resulting in
Thd axfive adterddribagn pain08ie mp@mait:albféoimrbuoelmmssive@smhm'r gm pair 309
I e Lause eam Q8.0
at ﬁé?@éw gggﬁhl{/e a % r% ang Cérgc?n at t?elr res;%:ﬁ Ve, anc lPOlﬁe at g 3nd 311,
The t:ornilnj%mm of clempandl)s, &% 310,i3d, and 3a9 ﬁm&s&nﬂllefrefrm dertrethermal
meFt am ﬁpe two beam pairs. This stress difference is
par f?y resolved by the cantil evered end of the
FI%I ebst s{hgt eer 1 pﬁ;ﬁepﬁ %rg%yu erﬁrngszgf:l}tl)e nd) ?g}cﬁ.\\ﬁag a cross sectlon
31 hofseprinnbhg élemélheomdihz k@scdeatidnei 5 30showd hﬁhminkl, ® odadybieny the

304 bout t t th iti h i
ikl 18 58 p s el R feoR At e ﬁkpgf"es'sﬂ?es { ﬁTci i
.ink f | e 302, the |
vigyfes 4k 08k 18ley ogafe Sasip skt T B al@ergo.

.1 nk . - . - .
Figure 19(a) shows the quiescent position of the ink meniscus 316 prior to printing an ink

droplet. Ink is retained in the nozzle chamber by surface tension at the ink meniscus 316 and at

the fluidic seal 305 formed between the nozzle chamber 304 and the ink channel rim 306.

While printing, the printhead CMOS circuitry distributes data from the print engine controller
to the correct printing element, latches the data, and buffers the data to drive the electrodes 318

of the active actuator beam pair 308. This causes an electrical current to pass through the beam
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meni scus 316 from spreadi ng across the surface of the

nozzl e chanber 304. As the tenperature of the beam

pairs 308 and 309 equalizes, the actuator 320 returns

toits original position. This aids in the break-off

of the ink droplet 317 fromthe ink 321 in the nozzle

chanber, as shown in Figure 19(c). The nozzl e chanber

isrefilled by the action ofgpthe surface tension at

the neni scus 316. Figure 20 shows a segnent of a

printhead 350. In a netpage printer, the length of the
paip308tfbieattbut be tfit@odettnld, wisaltimy af Jduee h@aipgr THet trab&atiteyincrease

he, dlrect on 351, e se nt shown is
resgitige i il B oSt thohea T SO SPEA 5B RESHs SffRpeam
paip B0 hdttheattd) 6t doaPRt e;k;ﬁnd‘[@é‘s&ﬁm@ asd sntemhfférmés ﬂetﬁéénﬁh@@@%eam
he dlre tion, 352, The nt head has 6 rows

PO TR QI CHERIop 5 RLIHG e BHBHES CHBUATSh Pt e Hlrothermal

berfil ¥ct@@drO3®® Bdndin¥PB®araf the KubStP 30LATIRY 1hv&Cart K07 Bh@biSts this
312. To protect the fragile surface of the printhead

mOEIRtH & WBOPELA DHMDE e FRSChQsIABAST 394 BYps fabout two microns o
theobiB6 §whan FlR8rePIol#)! PR RWRS E}fegﬁl@prg@ﬁre ﬁ%nﬁﬂl@@l out of the

nozzl e 302 there i s a correspondi ng nozzl guar
noza@lmh?r&fghmmhéhnktlﬁ@wcﬁk%ﬁr@dw&es by eozelp rneu 031mevents the ink

me%ﬁié%‘i‘é fr&h%m@ﬁﬁ@é RrdUAL gurha@.l: &%e cﬁeQﬂBeP om ng

| ocked by paper fibers or ot rns, tered air

As'tﬁ’e QH&B@Q[’J J;fr R4 gbhnt BﬁrsaJOrS anll @b@%&’uaﬁgb% fhe qct@éﬂ)l’ o rteﬁllﬁls to its

nozzl e guard hol es during printing prevent 1 nk
Oﬂﬁlrl@moéllﬁlylil nigis aidhén the brdals-offuedrtbe rn;k Clmdﬁeﬂ%ﬂ’ﬂm thetihle 321 in the

node JﬁEtﬁBer' 2 shMBin & lﬁ Tﬁ@) NGL RASR cﬁﬁﬂbe}-%ereﬁﬁetdl getrle action of the
sensi ng devi ce of % e netpage systemis typical

surfpep teggian atike madniscusildg its  enbedded controller 134 is
able to capture and decode IR position tags froma

Figgeed shpwas asegmientend@ pyjatheadr3S0:Th e netpeggeprinendlor leigth of the printhead
t il .
is 80 i mf%héﬂﬁgepgyp%ﬂ% gl ﬂm@ﬂ ih e BRR da%ﬁ’”rh% s%%£%nﬁ gfo&m is

permt se ar-i1nfrared wavele
0. 4Amn (btemd#homa(&% ot mmplctepanthealdb Vol prilwéng, thy 9ammslns)vadbbeﬁt the
ﬁxécp H§I%E§clﬁ 1%39 dErQ H' 3?2' ilée:g] gr‘&g%@%ﬁ GéM ! r]% (tl in er(}J %Ja?et% %rmtmg
elesrarﬁtﬁ B, mttmgaiteesm c@)laraqnttmee ohinkrsupphahigwhé ink mget{ 3 12e. at
200 dpi or greater and 100 Hz or faster). Information
To paptct tediagyle Bﬂn@cg efthe prigtheadyhirmg oacreltiom’, p @berksguprd wafer 330 is

attacrle tf’ é %r%g eag éuhé fratg :‘%ﬁtlﬁ)ﬁ £aq S‘lo rOé% ¢ ﬁgz %tlla g?éﬁwgﬁmg nozzle
guaré hqﬂe 63 1 thouphehick dewt) drojieig ere ﬁwd To prefvlae tHernezdy siael holes 331

t,ransmi tiin e f.or tion.to a t page .
oG RO BiPeke ) GRSY SR CoRDoHBrby DpEH Ad: BB O th o
inl@$ 312hed Rat pen@er gpdmhales dulet Rindisg & ol’ﬁitédéhﬂiﬁk BYKfr@e drying,

.non- . . . .
the%ggzleagsuarad is sealed while the printer is idle.
1.6 The Netpage Pen

The active sensing device of the netpage system is typically a pen 101, which, using its
embedded controller 134, is able to capture and decode IR position tags from a page via an
image sensor. The image sensor is a solid-state device provided with an appropriate filter to
permit sensing at only near-infrared wavelengths. As described in more detail below, the

system is able to sense when the nib is in contact with the surface, and the pen is able to sense
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mar ki ng stylus. The marki ng aspect, however, is not
necessary for using the netpage systemas a browsing
system such as when it is used as an Internet
interface. Each netpage pen is registered with the
net page system and has a uni que pen ID 61. Figure 23
shows the netpage pen class diagram reflecting
pen-related i nformati on maift ai ned by a registration
server | | on the netpage network. \When either nib is
in contact with a netpage, the pen determines its

tagp @E:i §dffi)¢161ﬂli’difr>] tb(rj daﬁlﬂie&tuhﬁﬁ'f ) haridekigihg Ue. 4tQ00 bﬁi oﬁf@%r Ade100 Hz or
nipb.is attache orce sen and the force on

fos{ IR i AT BEEBET | GPSRGEATI g EE SsHY GEROIE g he printer

(orl back aactoa) m.epmﬁér dr [b@se@ifioh SnterphietingOthe 'dsk@Whth. reshBitSo the (known)
al | ows eractjive elenment _ on the page to be

pageg c‘Ré*H’ Prg et g@gdigent; transpifing he, ifprgatipn tayp gefpageperver for
intérpRUMSA., say, information froma network.
Furthernore, the force is captured as a continuous
ThY tcftrell @mBddiifit of thaYetpdoB e djlelatdd ORI & SnafingBni® pGNAL WS £non-
to be verified, The nib may be novabl e when subject to
magkings s e Balkgisapeari NeWEVES isfiogecessay Harrhsto she IERgRIpigm as

a 13ORLME QW RuM st WRG: it 1O use@!ds Gl iefiRt UG Face. ARRA | 'n@@a@ pen is
force sufficient to move the nib. This may provid

registred vl theaisipace welgp e hesor vHeue ngs &P 64 ofigee 84 ShQ)VStth%metpage
petPE184 'dﬁ%gmp)‘efl%ctﬂ%rbeﬁrpé{ét&glnfblngat1oﬁtﬁ?alrﬂﬁﬁedqﬁta%&t&%ﬁnE r 11 on

position and orientation of Its nib on the netpage by
theingtpggengvatk the infrared spectrum an area 193 of the
page in the vicinity of the nib. It decodes the
Whea githertnih jgn cenfect vdippunenage. ee progleterminesoits pdsisionjaind orientation

rel%tﬁile a fh¥? %%Orﬁe*h‘?b h%ﬁacfhécpw éltftglge Qéﬁ§<g‘r \ﬁﬁ%quxrc§ BEfE 'n}loels 1n)t/erpreted

| stort on the | mage known ge
relgive the thigshold i indisate Nh@m@mgﬂwpmhe“lméi of fdowm™. rﬁmllmvs efnteractive

eleﬁlfentt (hlethg ?)g%er seI ‘%llik%&v lgbﬁ : Onge“”{tmﬁlt HJ%Q gne I’i‘l’?' }d¥,r an liehuegt say,

page is in tag
mfard]augt from pasiworio ﬂi ulrtleestnbrﬂ,tth@fvrqess qapmmi 49 |aqhut1rmm¢ssatiue mgallow,

sa}{,] é@ IES%]’IQHLEQS F2 9 attti{rg i S uh [£ Q'Pe i rmaaeC lrjr{o%b?e \fvhen subjectto a

ng reco en acti ons
speniiep ﬁ«gee whieh mgreanerethianahataloﬁmllwenpplmi vdtetl wmg T sdicickire user

app(iles t‘ihorce m&ﬁcwm rﬁ) tm g% é enété;fqﬁ I Ig%( grt&?’\lﬁg esi %Eeslreer!lbacr:]ks to the

u&ﬁOﬂmhﬁﬁedﬂhymbhémﬂubSquﬁﬂmgm&ﬂ up event. A stroke is
al so tagged with the page I D 50 of the NPP046-SG 32
Tha Qﬁpd?sj_;@mvdee Hevesitibi mqo«a@atah& chiangben thhiketiage Hjﬂﬁﬁf[‘gmg, in the

C|rcunst t he, n nt o
iR SR O e st Rl® WSy PERE Poel deioryfheigrest g
anc&.‘.?ﬁiibmeﬁfhe ﬁoswlldnfbf itHe, nitttela€ivé 10 Ghe tREfr b8 Efe obSeriad pEQPIRiveCaYtion
%%te 0 ons etc. gg selection is .. )
va gwneeﬂ'é( PERPRLSS d‘}lgvegghoth? position resolution

of the tag may be low, because the tag density on the page is inversely proportional to the tag

size, the adjusted position resolution is quite high, exceeding the minimum resolution required

for accurate handwriting recognition.

Pen actions relative to a netpage are captured as a series of strokes. A stroke consists of a
sequence of time-stamped pen positions on the page, initiated by a pen-down event and

completed by the subsequent pen-up event. A stroke is also tagged with the page ID 50 of the
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after a defined tine period. The current selection
describes a region of a page instance. It consists of
the nost recent digital ink stroke captured through
the pen relative to the background area of the page.
It is interpreted in an application-specific manner
once it is submtted to an application via a
sel ection hyperlink activatipn. Each pen has a current
nib 824. This is the nib last notified by the pen to
the system In the case of the default netpage pen
nefegC Ka&la&deraﬂl@V}ﬁmge €Dt Biehgdsh vhiohl Kindg dohkalnbibbu®Gtahdds, is at the
non- narkl lus nib is cur-rent. Each pen al so has
COMERFEPERHC ﬁﬂetﬁ" vyl e 825. This is the ni b style Iast

ssociated with the pen p
Ea?‘bg%aﬁg & %astarfé‘ffﬁ‘géF‘e%tlé’Pg’%§ Pﬁ'@‘“g‘ ‘i FIFW%t%e user to perform
coppdmdipage ofdi@icd et UTHe sBickichtiy hﬁeisﬁmbaﬁtorhlllbw%eygy&em to discard it
assqocjated with the current nib., Strokes captured

 aftpg defied dmjseppriafTheagreet Sticetion: fhscrdise paRgion P%aﬂa%q jgstance. It

codib@ of R SlokOkeBSt aﬁ%taﬁlﬁh@@l%l@n@abﬂlredr ﬁﬂfu%ﬁ“’tﬁ@%en t@We to the
are reproduced in the nib style with which t are

bagkgrnyad) arepynd s, Baget Kels preprpressdvip 1 applicetigsrssilia nwmft@pe it is
sulyﬂnﬁgﬂ W&hﬁﬁblicﬁtroﬁ@ﬁ &Ps%m{ﬁ' 5pdrfink 4chifatREN sl owly flashes

its "online" LED. When thé pen fails to decode a
Ead pKiGis 2 @Akl W 820, fhs lmg Gib laft no{m&ﬁw e 'p!aryto%é k;)éé%hqe%n the
its "error” LED. Wien the pen succeeds in decoding a

casgtof Yiealefanlt getpage p@lbdesmi@d pbaye, eﬂfﬂ@r thq:mrhma itk njb excth¢ peseparking
siblsilh FEorich Tach PEANETER LufATHY ke X5 PHe s B gib st
assgeigted with thetiea by dh gprlisiticaxehan gepafe Brthaisvyselestiog a color from a
pafé@@q?[ﬁ 'd&f’alﬂg Lbf e 19@111 kg st'é/l%%gsgvgi {eh Q\nthcﬁfle m&%@u@ges captured
or verification o gnat ur es i
throgighed esis aa?ndigquawslmthes cyitegt nidl styln kWthen tele strade argesubsequenﬂy
j ' f.- e ansmtted
repgclgdél:&%defhe}?/ hd ré?)rc?blﬂgerd in ﬁ@rﬁg; s}tﬁggr tf? thicH Iﬁie ar Q%éc[

I'S encry rivacy curity and

wﬁl%ﬁm&%@g lsfvwehlﬂaﬁlgecev nt%rnaeﬂ%mlalsl Ty coﬁ%mﬁicgtaﬁwgéﬁ siowly

on a pen-u ensure
flaghiee ifgriionlirel’ . LEDAN&hert the mrfaﬂStoodﬁcodn‘ arsanlgaere@ftlva to the page, it

m ehtrzl{]ﬁ/ acﬁ&atelg l’ilt]c f‘e(:“mr'o i ﬁtﬁ' en 1;he en succeeésel ecod¥1g TRfrdke relative to

capaci over PYel i nut €5°°0
theqmd, utnmwtahbmdu)t'atetsumgok”\nm the pen is once again
within range of a printer, it transfers any buffered
A :d:'q@inb@bf daptiered Fivekel irf eferredryasppligital ake. Migit inkr foln@stiie basis for the
o B R ko PRy B o g SR Bobr FERATAR. 5% o
onlilgtvarifi@sibtleSignatureset pages both on paper and on the
network, it is largely immaterial which printer a pen
Theé Ben i6 Gifiglesd and tiamghitsidigitalbibk antYie Papdgt prihtad vid 4 Sirt-range radio link.

The transmitted digital ink is encrypted for privacy and security and packetized for efficient

transmission, but is always flushed on a pen-up event to ensure timely handling in the printer.

When the pen is out of range of a printer it buffers digital ink in internal memory, which has a
capacity of over ten minutes of continuous handwriting. When the pen is once again within
range of a printer, it transfers any buffered digital ink. The buffer may provide more or less

buffer capacity.
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A preferred enbodi nent of the pen is described in

greater detail in Section 6 below, with reference to
Figures 8 to 10. 1.7 NETPAG- | NTERACTI ON The net page
printer 601 receives data relating to a stroke from

the pen 101 when the pen is wused to interact with a
netpage 1. The coded data 3 of the tags 4 is read by

the pen when it is wused tozgpxecute a novenent, such

as a stroke. The data allows the identity of the
particul ar page and associated interactive elenent to

A pen dat by m'grmebda\mh aiy huithe€ af poiter®f bit h@caugd &l kiR data resides in

OSi n t en relatjve to the page t.0o be .
ol Ao G P JE1 A it & RGAIR A Seicl P pen i
cofpfoufic@ing that gyiarticelgoliM€s, via the DNS, the page ID

50 of the stroke into the network address of the
A PRIPRIendaditettcs VB pdid ists&ibed @ PleattNgetdin Section 6 below, with
orrespondi n age instance 830. It then transmts
refeggeedp BW@Sﬁg ﬁhe page server. |f the page was
recently identified in an earlier stroke, then the
alread have the address of the rel evant

£252P§%?95¥1VHEPF§(@bche Each net page consists of a
Thg(ﬁ REE %0l AXONLs RiAh RO BRI 'ﬁ%betﬂg p(Yl @hen the pen is
Ahise TR RLFRRS, BRI

page server he pagé | ayout
usmnemtsra@towiﬁtﬂ extpage $ Ut @ded dategkef the tgs 4 isomdl Ipi the een wlien it is
t red r t .
st el Rl S A% SR EP Aol e B RRR g pate
pageh gldpgmmatetd mexactlm/ e]smtn’ﬂ g0 (pagletecheined aplt &0 illdtcationvwif thé relative

po% ﬂc?nn’ggagfqge RS, gg?laﬁ\%sto th%rb%%e %tb%r aﬂl%c?. € iir? icafi rég 55]%? 1ts tI%IlSII‘lltted to

i'ntersec
the prémerabhere tlorasaﬂtmr piaghe DINeS ﬁterpage]]D $0tdiahec gintke Xito oﬁe network
the rele el ene A" [
oS o R Paeck i fetve B Phieh Rls IRt foureSionis pict imppes oo 1
thenheaneirs me\mdqaas ithel nge agrder. Ifhie: pagbmq uﬂ:ﬁﬁtlypnﬂéhtftﬂipd in an earlier
oS, ti are both S maxi num

sufis e b iofer P25 ey Batene AGREE of e kelpup el oy its cache.
Eablequpdge&oﬂsmd bk cbipdre pagtlhpoat edintaaizd pBGRALY BYlayhetpdge page
| on tro eis nored. The failure of en. .

selg%rt(? °§‘Q Cﬁeéglg%]a;y%t Eﬁ;ﬁ? o %br]?céslguclf o lpjéléefss 0@{)9 apg picces of text,

ty»plmy@taie&@mayhdr&@th&a&ﬂfag@ﬁetweﬁcppnse fromthe pen's "ok"
LED. However, where a netpage includes a button a

Wfldfa| th€ bagecsaﬂzeb fckiOgi 15 etreld e fhelifh Nit triBevRe EheOksag@ d@s@ﬂptlon to
n up positjons are both wthin the_ area

t% ArokQppplits. g deferminge pbich elemegp Oﬁﬂﬁ&ggeoflw%w the stroke

mtalswmemt 8 théh AIOE PAGF-PAISrIRSHI thD lebRBxt df)ﬂi’@fylpé ¥ $heARfbvant
form fields. Input through a formfield can also

clepeplgger the activation of an associated hyperlink.

A “click” is typically a stroke where the distance and time between the pen down position and
the subsequent pen up position are both less than some small maximum. An object which is
activated by a click typically requires a click to be activated, and accordingly, a longer stroke is
ignored. The failure of a pen action, such as a “sloppy” click, to register is indicated by the
lack of response from the pen’s “ok™ LED. However, where a netpage includes a button a
“click” can be registered when both the pen down and pen up positions are both within the area

of the button.
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1.7.1 Hyperlinks A hyperlink is a neans of sending a

nmessage to a renote application, and typically elicits

a printed response in the netpage system A hyperlink

el ement 844 identifies the application 71 which

handl es activation of the hyperlink, alink ID 54

which identifies the hyperlink to the application, an

"alias required" flag whicky asks the systemto

include the user's application alias ID 65 in the

hyperlink activation, and a description which is used
Thedeedte tie kingpef inpikeleBentsos depagdpage davtiohehy@erlinks and form

eSS s SR s 5 PSS S

IS actlvated the page server sends a request to an
pligatio sonemhere on the network. The application
1;f§ '&@ﬂ% #q%d by an application ID 64, and the
A BRRbi ﬁq;mra,mfl SndiflS5 ALUELL b h6reRBh o aYd ¥/ o
%ﬁ% . her e gﬁe fhrééftype§g6f hype? ?Egﬁfmbeneﬁgﬁﬂ%hamnsa
PﬂhWéE$W¥ﬁk@t@ﬂ@ﬂﬂﬁ@%ﬁ&hyperI|nks 865, and sel ection
hyperlinks 864, as shown in Figure 30. A genera
A fhyprakink ﬁlﬁmglﬁn344np]e@t@ﬁtthg applitpateast 7§ ovhigh |hamiles dactivation of the

h; Gk T 1] nﬁlkﬂ? 54 chsfd e %@ﬁ%r%ng( ohé& ];1 11%&90?1 :Iino“a?las required”

erver orm ype he caor r espondi
flag orhinht asks M sypiphi teatu;lmha the\ userel apoti¢adinn hygaeﬂ) 6 kn the hyperlink

act%ﬁtm aRd tahi%sc%g{ug ?/}ucﬁ’ ?s SS%EI ldn 1ithoe lliyggrhgﬁm }e%(%'tgelado as a %avcn%lte or

the ¢Urren contarns a lece
appieanstin the oser'ekastogt. d he hyperlap plemclatciasndmmgm tiseshoweimn mﬁlgure 29.
si ngl e-page docunent giving the word's nmeaning within
W]teh @ hypatinkxis ad:tivamth,i tidpage sappearnds a ra@pesh td ancappliaatiorosomewhere on

i ff Each i Nkt iS. . .
R R i T N
resabpd iirc altei mnma[l’lway amec ithes POISdiThere m:*@e]m‘ee: mpes mﬁtl@pﬂ&nﬂ&ﬁgeneral

R 05, Y LR SR o, B G0 .
ger&mbehapéﬂkam ﬁnpaan&mci renest l'ﬂ)rCaalinItﬁei’dablhrﬁe}ht or may 51mp1y signal a

eci fi to t.he, appl.icati on, exa
prefGesn B Sk S bt PR R tsBO s s o BG ey Saion. A
selitibs Mg appit aat duﬁﬁnt%lebl&iﬁaﬂofth@ﬁp}ﬂiaﬂ:ldﬂs ﬁrthe Theent selection
S current selectlon 826 in. a

steminc es th e
corddipg Sl Wgawrﬁ A tegfe??r\ﬁéf*%ﬁ therpaplicaliosy Wiy FeHER Gopingle-page
doduiRniCAVRE tHe Wrd 't MiRadss Oethit (BEl cnfn‘ihfxmﬂ WELRRGPpAES of A tr@nslation
forgkgyperllnk actlvatlon al though if the hyperlink

inte, aq diflierent dangyaee. Heaht bypedink rypsudse C@é%“e“é‘?ﬂ Y i Wik infermsign is

subnti€ed tafe af,}g{cmlonsubm ssion is included. The system
includes an effective return path in all hyperlink

ThNRIPRYSEm St BperldklidsVadtd 8Secords a transaction ID 55 which can be specific to

the page instance on which the hyperlink instance appears. The transaction ID can identify

user-specific data to the application, for example a “shopping cart” of pending purchases

maintained by a purchasing application on behalf of the user.

The system includes the pen’s current selection 826 in a selection hyperlink activation. The
system includes the content of the associated form instance 868 in a form hyperlink activation,
although if the hyperlink has its “submit delta” attribute set, only input since the last form
submission is included. The system includes an effective return path in all hyperlink
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A hyperlinked group 866 is a group el enent 838 which

has an associ ated hyperlink, as shown in Figure 31.

When i nput occurs through any field clenent in the

group, the hyperlink 844 associated with the group is

activated. A hyperlinked group can be used to

associ ate hyperlink behavior wwth a field such as a

checkbox. It can also be usgd, in conjunction with the

"submt delta"” attribute of a formhyperlink, to

provi de continuous input to an application. It can
activagomsf ore be used to support a "bl ackboard"

interaction nodel, i.e. where input is captured and
A hiperliokal goghlfitdsla garup elomert838 twhizb oy s asdnciated hippariink, As shown
i PRSIy SELLERELAR R B P, BY bl hef it e
assovinted piith tifeetoupeit payesd. Ahfperiinkal drovpcaa be ek (b assSdidderhperlink

one or. ranet.er to an application. software, .
el P A TR AR checkhgy Bpan akorHs iy eopisntion Yithihe “submit
deled” eaniibtite 833G fdﬂmtﬂf'j@erﬁﬁlf; LtHQﬂ(JBvic?i ﬁlfngﬁlﬁ)hy input tolhd h}ﬁﬁlf&ﬁ%o)i. It can

contains a set of ~termnal field elements 839. A form
thepiare Br Bt W%Fe@éﬁ{i’gﬂ% ‘BPF‘H‘%‘U‘“P‘L?&‘&%‘&"V%’F‘PE i} GPfpred and
thekdfore shgddtd @omus $ieice@f. fi el d i nstances 870 which

correspond to the field elenents 845 of the form

Each field i nstance has an associ ated val ue 871, whose
1.7t2ype xbepends on the type of the corresponding field

el ement. Each field value records input through a
A framt defigesar cplidoieredf falaiend npuisticldrcesed jto eapturh aowglted ot obinputs
thr ' A f i aqr i

PR G L ARG, T AL ELA20 AbARAY SRR
to ygdpphcatiplsofaamsprogran haningle afaren i s active, frozen

submtted, void or expired. Aformis active when
A form$67 jrd groepiclemerft 83 nitbbe doemeht lierenshyo dicdtimgtelyicentains a set of

) o .. ) £
B4 TS SR S AL ot .
inchidpeer bdt ok fibldgnstanses' §Gbvhich abekspaiid at the fibldteensets 84Aof te form.
e VO th se i-nvokes .a void for reset
EefCBATRliSL Mol UF de el M 41T RARE e’ Py aR%r e
condypmdingdield ¢larperit.Hénch dickh valig rivesk igut thvengk xpaeidslai printed form

. forms . specified |lifetjne. Wil he formis active, _.
s AR ook B e e et o kT Gpdr v b i
32.not active is instead captured in the background

field 833 of the relevant page instance. Wien the form
Eadhs fomat inst@ncerhaf nogams 872 kiich Stdicat&Swindther Sha Fdr@vie chetivAN rozen,

BPhSTRg PSS o LRUER ANC AR L5 L 2ELLYS o
is sidnad. Usfoif peddimes NBR#-ohEe & of its submission hyperlinks has been activated,
unless the hyperlink has its “submit delta” attribute set. A form becomes void when the user
invokes a void form, reset form or duplicate form page command. A form expires when the
time the form has been active exceeds the form’s specified lifetime. While the form is active,
form input is aliowed. Input through a form which is not active is instead captured in the
background field 833 of the relevant page instance. When the form is active or frozen, form
submission is allowed. Any attempt to submit a form when the form is not active or frozen is

rejected, and instead elicits a form status report.
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Each forminstance is preferably associated (at 59)

with any forminstances derived fromit, thus

providing a version history. This allows all but the

| at est version of a formin a particular tine period

to be excluded froma search. Al input is captured as

digital ink. Digital ink 873 consists of a set of

ti me-stanped stroke groups3g74, each of which

consists of a set of styled strokes 875. Each stroke

consists of a set of tinme-stanped pen positions 876,
Eaeiaﬁ:lmnoﬁstame mrpraﬂemblyi abciathd {atifN withi aap farin iastaredddrived from i,

ce The .digital.Jj.nk cla ra in .
e i b ThE ke s bR BB e B s et
tm&b&m@toﬁ)exiclﬁde&Frdm&7s8arc}a drawing field 879, or a

signature field 880. The field el enent class diagram

All Bipsthiowasptirad b digite idd Diday ik Btahsisthkf a e pF Hihﬁ(itaiﬂj}e(ﬂstroke

field s zone is.as e eckbox
e sl SEnBE sobihid a Yot bl Hlens b acr RS s oha s
of Eingytafp@PpenAyayitioR 876 (dch bf Wiich AsChblEdes pdn Siidn@iGn amd nib force.
captured in a checkbox field s zone

fill
Th&ﬁi&&%lé"kgﬁi‘*‘? B@gf\?’éll%%www Yjgurgddi gned to the field s
. xt fie ha n.associ ated text val ue_ 882
A Yo chineht 943 en b cheboufigls 875 Priait el Bap tivin 519, or
sighftie leleBEY. The GOR didmeAt bis¥BEdgeah isyshe RNV FloBR 340 A‘h?)éﬂgnal ink
via_ online handwiting recognition, and the text

capiwed wiaclpld’ 7R a8 fsiastiged iafge figdd- online handwri ti ng
recogn|t|on S mell-understood &see for example
A hgplhex fieldchas apasociaigd Boglprp vplue\Bkoatsharn mkigurap s Ampmark (a
tick,RQrdE, ta strBkeOR filtiz[38ag, H@ﬁ‘%dr&d NG RKPSNYidId Pibne chisER true value

Transactions on Pattern al ysis and Machi ne
to pepsgippeddethe Seld’syglue. 12 No. 8, August 1990, the
contents of which are herein incorporated b

A Exioicdd hasrap agsqeiated textyadeg 832 asahpBmén Hgure éﬁtArfy digitphink captured
in h R&! 8 s GHeGs ANSAMHINRE onddrEl gﬁtext'%lasdngﬂéﬁéﬁﬁ@nﬁﬁgeljego i@i%n and

an associ at ed dlgétal si gnature val ue 3, as sho
thepfiedfie @ssagned Agrghe faRldjp valve.i Grling dpedyrrising rﬁpoamgmg WaW@H‘@dBTStOOd

(sefe't@nl & ﬁg?iﬁ)plﬁ% @ug@zngaen%hhv aﬁaﬁa&a eﬁhevvs%@ ofgér;\% GPLine

of the owner of the pén,
HascilvgﬁmglheeomtlmhelEEB riraactions aohRatteior Anabfsisvend Machlhe Intelligence,

Vol } uf 4, B gl?sglﬁQdOSthP %&ﬁén@st §dindr2Rskign %ggpggte%g ofds Le?eréme)

gnature i1 s generat
Sp@@ﬂmu38$0@ﬁ$ﬁkuausmé¢gmeuunemkeﬁkkbe0|f|c to the
application which owns the form Online signature
A sigmajuré Geldibos ai gssogibtbd digidd rslﬂn@ud: ‘(agee'883,f orshewampFigpre 37. Any

SRR 18 1
el PR 8 S s Bl O VOB e8g o e
idetititg oAﬂle bwnerRdithegren, a‘ﬁéadwﬁalt sﬂgmature\td'lthe&@ntem.f e fSBEE which the
ontent s of ich ar i ncqQr per.at ed .
lefd A3 1s Iel?réétﬁg m}cy\'h A8 Q}g 1S Valul “% d?gl%f mgnag};e is gencrated
usmg the pen user’s private signature key specific to the application which owns the form.
Online signature verification is well-understood (see, for example, Plamondon, R. and G.
Lorette, “Automatic Signature Verification and Writer Identification — The State of the Art”,
Pattern Recognition, Vol.22, No.2, 1989, the contents of which are herein incorporated by

cross-reference).
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37 Afield elenent is hidden if its "hidden"
attribute is set. A hidden field el enent does not have
an input zone on a page and does not accept input. It
can have an associated field value which is included
in the formdata when the formcontaining the field is
subm tted. "Editing" conmands, such as strike-throughs
i ndicating deletion, can alsp be recognized in form
fields. Because the handwiting recognition algorithm
works "online" (i.e. with access to the dynanmi cs of

A fikld ebennmhﬁld@nﬂf)ts “Iridden® attritingens S f A hidded' fidld elememidbds not have

o BG5Sk BT RS R A 5 e v

is hﬂh&di i éheforkn @y vele:n ditealGim contididpomié field W sub@ittedlependent
trai ni ng phase. A writer-dependent nodel of
“Ehﬂﬂgl\/\ﬁdrﬁrharm@s,i stich auitdiksthionghs iydigaing rdaletich, @¥e blsé b8Recognized in
P ¥ and can be generated up-front if necessary,
OTﬂgﬁ ink, as already stated, consists of a sequence
of st stroke ch starts, , particul ar
Befust ot DAY TECOZHHEM & g hER A BREne Wiihgpqegss to the
dwamkcssdﬂtw& micadynty, @ither thah EsHIRT Alel RNk addB¥ oﬁtyrt@lsenﬁgs of pen
agg Eded to an object’ s digital ink streamis a ed
markyfgshdt cag JeqogMEA-opdiscrptelywiitan; chipraptamg vgﬂ“rr@'a&wefydngh pogpracy,

withB#t & aprte @feridntt Gﬁmﬁggﬁ%em)ﬂ%ftérﬁieﬁenﬂéiﬁ|rﬂéd%l' Rf Mafflvrithg is
a selectloaggesture rcunscri ption of one or nore

autgpaticaly eeneratrd puprdimey hovepves mdéiﬂ'éae gryergted yp-Heont ibpecgFaryhe
circunscri bed objects, although the actua

Digip ikppetizeaiionated capsig el SeaphepRicipkes. Araproke vhich starts in a

paSidiiB GRS d hare lsv @ﬁﬂeﬂd&% Rehat MeaeACS idWa1 WKt Bued@m, ready for
net page. Table Summary of pen interactions wth a

interptefpbige Aohj Brok WPF’E’ﬁd tmmﬁbméﬁudéﬁﬁtai s seeam pkeppended to the

ggﬂﬁﬁghﬂgkughd$wp§hgmact|on to application Form dick
Submit formto application Selection Cick Submt

Digifh ek | @ 3PPk CRLkLMNTORENT iselifleafReakboX 4 r
l%s gn ??Le to field fgxf HéndwﬁlflﬂgRCbnvertA%¥ggﬁ ?ﬂwm

Cnicwmqﬂehqreﬁf ong < gAret ehiects &8 el cnBErged af jagiselection of the
cir RO oboBis thougR KnoAS 8 thte Shbitiorths dpPHicalith-Lp e

Table 2 summarizes these various pen interactions with a netpage.

Table 2 - Summary of pen interactions with a netpage

Object Type Pen input Action
Hyperlink  [General Click Submit action to application
Form Click Submit form to application
Selection  [Click Submit selection to application
Form field [Checkbox |Any mark IAssign true to field
Text Handwriting Convert digital ink to text; assign text to
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Signature Signature Verify digital
signature of form assign digital
Circunscription Assign

gener at

signature to field one -

di gital

a current selection for each pen.
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e digit

a

i nk sign

at ur e;

ink to current selection The system maint ai ns
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The sel ec
recent stroke
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The raw digital
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ret ai ng
transm

d on the
tted wt

net page page
h the form dd

fickerver and i s
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optional I
mis
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applica

Behwlig t h
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DigfRpinkcat i of
nterr ogat et
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ency che
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RignGtuRal COll
andwritten te

nterventi on
fail certair
rks. As an ey

WSITe | ABital SR Nsi
oxt .” Thi's can

1€ generate
or exanpl e

digitel [ignafiyie| af akmsomsipe digital

kidARRLd 6 &kigon- Sp
tension to this,

ecific
t he

NGRUTTE [packgrou
a drawijng field e app ICq
the basis of th prbEHLE of —dirgirtat—T Tk outside—tte
explicit fields of the form to route the formto a
tiQn .

T30 SREAALCE ol B 1 B DT ThY Mok piSEh bty of the
matiesing eirake ceasein the bickigoudifyid: #h8Blstiaws clrarkd aftwr haitactivity
il 88, BQGERTRIpAARY, | g, Pen [nput relative to

rocess consists of receiving (at 884) a
t en 5

0T O S A Ay R e s
Opn@faﬂy ganmﬂterdl wth thg frat da&%l)entthsefopagssubdmd o ﬂﬁla&pﬂhcﬁtion This

allovgfse % H;%lﬁgtlogla& §e7 Oﬁst%e ﬂcl)e r ttde gﬂ(ﬁﬂlg tl@( rsrl]mﬁll 1t iug?ecg(s% original

v

@ﬂc &Ap S SIEEE 2@
on

B R e Mg A

<

e stroke i AT ersec
comadme such lae tHe@o et sianchf ahmmbn (i<v'id ﬂéswamcfSr fIx@mﬁlef inedlek human

N e R R R L WU VAT

“h 31’ g% a

cohsit@cpehick Ay &t ext@3Dh tb hikis,abe Whlive aiaelcgr(dmg |ateal ofl a’l Km@f can be
t.he f.i el rm (at ,894) .whet her the

deyighafsd,ap a%tﬁwmag %@%é@ﬁ i PFE at%grcala fhe é%l%w o fhe bagis o

dighal ink atitsidg the @kpl B8 Fkldk BEtha $&C toarbatd tHYpe ol aﬂKlman operator, on the

%gn—speciﬁc

eld
f tLe presence of

alternativel detern1n|n at 889 her th
asPpPfigt Doy ErHER ha rnf‘l@gtﬁ @#nanta ﬁ%ﬁﬁwﬂn fields apiidg of those
fiefd i f NPP046-SG 39 so activating (at 895) the

correspondi ng hyperlink; alternatively, in the absence

Figke 881 sHonpul flovich@t df @e phyces rdf'hﬁhkilm?@&ﬁﬂlghtﬂ@laﬁ% 089 page. The
the received stroke to the digital ink of th
pr%g§§wpgﬂhaf receiving (at 884) a stroke om the pen; identifying (at 885) the page
instance 830 to which the page ID 50 in the stroke refers; retrieving (at 886) the page
description 5; identifying (at 887) a formatted element 839 whose zone 58 the stroke intersects;
determining (at 888) whether the formatted element corresponds to a field element, and if so
appending (at 892) the received stroke to the digital ink of the field value 871, interpreting (at
893) the accumulated digital ink of the field, and determining (at 894) whether the field is part
of a hyperlinked group 866 and if so activating (at 895) the associated hyperlink; alternatively

determining (at 889) whether the formatted element corresponds to a hyperlink element and if
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field 833; and copying (at 891) the received stroke to
the current selection 826 of the current pen, as
mai nt ai ned by the registration server. Figure 3 8a
shows a detailed flowhart of step 893 in the process
shown in Figure 3 8, where the accunulated digital
ink of a field is interpreted according to the type of
the field. The process cong sts of determ ning (at.
896) whether the field is a checkbox and (at 897)
whether the digital ink represents a checkmark, and

SO iaétivﬁﬁn@@ﬁ Bgﬂ)i the cqredspdb8fhy hgpdrhinie altahmﬁfelyp irt the abderdethof an input

val lternative determ (at, 8 r. the
et i g 16 4P SRSl ot Pl kor Gpcound
field 833 dardi doping (ak 8910t rstrbleXto tharduktant BRcthRl 326 OF theR@rrent
rlaagﬁ istration server, and assigning (at

pm@ﬁgTa frae ?&ﬁ?ﬂﬁaﬁﬁﬂ?kr text to the field val ue:

alternative determ ni ( 02) whether, the field
Figuee 382 Shoyyaft ‘lj’%@ “ﬂ]%"l"‘t'i‘a’é ﬁgg‘?ﬁ S%Q op 3‘@ PHFESF ﬁ'@o“(“a‘{l E:%‘f?):‘gt Tapre the
acdlin@iatedl dlglﬁkmﬂ%f b Ifeld 1S in@iRgibdd Becofdidgh® tmsapesof@wmcl Tk bhdcess
t he heI of .the a&gropr i at e ngglstratlon serv

consistsa@f %er@aleng @b 830) avhethsT {he) Field dna ehokbayr and al "SRt the
dighthl hi epfRbdies RRBIGhAE 5@ a@shg%%gwmt @ss ReudedR: t@fthetﬁh% value;

reglstratlon server and usin owner's

alterpagivgly geterriaipe (2 B8 Hhgthepthe ﬁl@ld ig 6?%&%%{1 ih &P convemng (at 900)

thea(ﬁlgitall Gall ko @om?ﬂ& t@ﬁs 'v»@tﬂ' tﬂQ hél@tofgtgé)apﬁrgﬁ-la@é Bofs@htion server, and
gnature to val ue . a e Server

aSS@m%(MINhQ agéfe%ir Wu@bmtﬁ dhq @I@V@W@txxﬁw dpteinyning (at
90%6\91%%9 tﬂeoﬁefl'd kYa B¥natR€ ﬂQﬁgﬁd f}ﬂoV\?el’nfylﬁg (af @@j’ﬂfmeﬁlgltal ink as the

i rectl on orn1 page and docunent” I nst ances
signatvrg @f ﬂ@mmmdvngowﬂb alre Iidp of the ppbrémsiate registrating STGS, cr@tmg (at

90@‘4&0&1 ﬁa?tsfg:ngtglrerﬂf%m&%snogq & cdtrel g&h% E&&%}E&W% A Pof the

stat us conmm icate page
rﬁg@@mmndervmzm aisings te pqlg@wwfn"rmdat@mgnaaqugé@y pagtng to the

N e T

command 917, as shown in Figure 39. A void form

1.6 gegajvglsc&pﬁmﬁ@srrespondl ng forminstance. A
uplicdate formconmmand voids the corresponding form

A 1Ha36 kg QoraMand iB e RophadsEsh B hadildd M@l bl Me@deCRPMr. O operates
_tqg rrent forminstance with field val ues
dirpetly OB forwepagpRRd %Oab'g?e%aﬁtaa?%s t he same hyper li nk
transacti on as the origina

P%aﬁ%l?f?rnf@mn?ﬁ%gﬁ'é 4% R veid Tom W}nﬂ 988 ath dupligate £ogm; copmand

909 al 18§ ForfnQUoMimaB® PR A e/ Rk %tatula RoMALKESNORAifIBatk @age command
i nstance and then Eroduces an active prlnted co

f
HNF*P(?@@ e £Fgmmppg 9 HrinEetnidaes lgrsygorand g & gp]g}@gte document
corffinSfP0 184 restNBoctRBM coRRaAL BF6, P8 AR uA¥REHHN s Wommand 917, as

shown in Figure 39.

A void form command voids the corresponding form instance. A duplicate form command
voids the corresponding form instance and then produces an active printed copy of the current
form instance with field values preserved. The copy contains the same hyperlink transaction
IDs as the original, and so is indistinguishable from the original to an application. A reset form

command voids the corresponding form instance and then produces an active printed copy of
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transaction IDs as the original. A get form status
command produces a printed report on the status of
the correspondi ng forminstance, including who
published it, when it was printed, for whomit was
printed, and the formstatus of the forminstance.
Since a formhyperlink instance contains a transaction
ID, the application has to fge involved in producing a
new forminstance. A button requesting a new form
instance is therefore typically inplenented as a

thehy‘qmr irisiakce Aittl ufidld catves plfa;gﬂdﬂbrfﬁmncbppr acdtiestha famie niiygerlink

oA oariRa e B ) B e RR e PR aguiedipnr the
stafhis bthmcﬁlﬁespcsndb@rfmeﬁ'lstmcé Of¢hdibdreho pubdished ipivh@sdit @aPsiged, for

Wh@@gfeva%l@%d%agﬁﬁﬁﬁr 2 edt S AR @f t}'ﬁ ?fftﬁggf 2épmy°8?”? ne | A
corr.es n e i nstance w e a nd |e
Sirga G QP B e e gt it oA AP g bf BvSlved in

prddadihg hevd fdrAIifBtankd) ANbutdL rdq@SBihg PAGE fERMMABMMGe isSherefore typically
s a reset formcommand. A get page status

. inter d a
imppl ﬁ‘%ﬁ%"i‘j}é‘g‘s a printed report on the status of
he correspon age instance, |ncI udi ng, who i
A é‘wg‘?q e fesg Wmav@@ﬁﬁw Mgmﬁﬁ? PRy the ?Oarresmﬂ%mg Page jpptance with
theatithQ@d fRIAGaNE Pre8érdddU H R padf Yorlths Wiotth of RPhdbNS fodth, thén the
part of. . The netpage | ogo which appears on every

dum@ﬁfﬁ 268 Fommaad 4y 1“§P‘1%i§t§‘béﬁi X LE qumacoalaﬁpd dafeget @a@eecommand

pradh &R Yrintdd (%\Eﬁopfhefcgﬁésﬁ&dﬁr&pdagyﬁl@ﬁaﬁﬁé Wwith @ bEJk@round field value
i nventi on. en a e instance is duplicated with
dispardqde I 1he pegs ﬁ?ﬁ‘@@érﬁ 1 of fsgag of 4| fges thgnethy Fespft page pnmand is

mt&r?t%{eﬁ as RAdsbVBrn{ Sdnihanld: ﬁ 2ei%aE QKB AR BRALG s @$rifited report on
andard checkmark graphic, and text appears as

thetsigissab thetcesespordiing page iR sinalading Mo aEtiskes inphemit wanprinted,
forHBh it QA4 ;Qin%' anfd%e'EkanYAﬂ of anfoﬁﬁsg{léﬁﬂéﬁrﬁ or B a)%ft 6f ab' y

acconpani ed by, or alternatively replace

The hapgan smah iD g} 6R S WaREAR Moo Rl I
&P%?caol on. K(be [ cawe &Y ument onmand pr ogfr glcate page

elemrsntntl the ptﬁfmﬁd@mplpln@lt@@n réthpdwditisg. docunent i nst ance

wi th background field values preserved. |If the
Wito awagminstensaisalupbcated yithdiersvaluehpisserted, fidddipiiies ateeprinted in their

cat
R TS, f STRAM U 8 Pkl JOTR BabiC AR Ufkars o
typ@@hﬂ%hdoqdy gvrdes adpignatied ammy im theirharigiet fa@mp onidii gignature
C i el u T

preffPThomrafipd AR Sn AR RARAAE oh 8 e Bpne fndcaing
suctcbseful sigmtre vwdwment conmand resets the forns in the

same way a reset form command does. A get docunent
A didicats doommaan doxpmamﬂumtedueas prprmteddcqu pdribhe omdsptmdmgaiouu;nent
1ns%n%fi wﬁhgagﬂér{%? g gies \Rlxgger\b : |nfr§tt ¢ otcl?lgc?n I(t)aﬁ%(fs gny for for%svmen the

du;pjfcatﬁ tlechmeniNiSR(DhGd Hiplicates the forms in the same way a duplicate fonn command

does. A reset document command produces a printed copy of the corresponding document
instance with background field values discarded. If the document contains any forms, then the
reset document command resets the forms in the same way a reset form command does. A get
document status command produces a printed report on the status of the corresponding

document instance, including who published it, when it was printed, for whom it was printed,
NPP046-SG



41 and the status of any fornms it contains. If the
page server command's "on sel ected" attribute is set,
then the command operates on the page identified by
the pen's current selection rather than on the page
contai ning the command. This allows a nmenu of page
server commands to be printed. If the target page
doesn't contain a page seryer command el enent for the
desi gnat ed page server conmand, then the command is
i gnored. An application can provide
andifhp Istaga bf o-fepsdt doneinkandl i ng by enbeddi ng t he
rel evant page server command el enent in a hyperlinked
If e page. serVhrecopmged’s Eov elecadt btwituiess tdiahdiytpe cdniridad operates on the

associ-ated . with the erlinked. group rather .tha
peRETHRA B iRt a ol bEfon BHFE e B b Setuibde the command.
Thisahivand memesiage sesveht@deands fo HetpsintelliIflthe Mirged pAgk idbesh @ cdBain a

set. A hidden co n el.enent does not have_ an i nput i
PR 3 RO e DTSl ST (e oy pand i
igmradser. It can, however, be activated via a page

server command enbedded in a different page, if that
ArDaGHcARI @A RORdERAPliNASH peSificOtinsidlgeBt eflbedaink thd Wil&ant page

set. 1.8 STANDARD FEATURES OF NETPAGES In the .
seryrefosypany | red dppslieksd gEOUPs TR iPRASCITAN £FHVRTge the hyperlink
asS0ELRAYRN HRIPpttinked 8rolPEaIRFINhP edeBiting MeShapd RAler Edmmanda

net page and therefore has interactive properties. The

A HREQerdrSOmAh® cldded iCRIBYenbitd Giddent MtrlMR&tis SASLRidden command
"“clicking" the |l ogo produces a copy aof the page.

. 1€ P n
elefqpt oSOt fpveaAnfigupzone 9B 2page A 5O prgefieastiatcd dpgetlyby prger. It

ca MbiE R, RN dRivaliathid B phiteseFRS Bortfiard B4R ifl Q QHITRRL page, if that
such as a ticket or coupon, the button elicits an

pagedpIvaTReMgapd hestits “on selpgipdr ttrbigetpage. The def aul t
si ngl e-page copy function is handled directly by the

rel evant netga%FR%age server. Special copy functions
181 e HIANPLRP BYATURER PRYEEMSES0go button to an

icati 9 . HE ILn a,preferre .
o SR o ST B8 e
thak dled wtbagtaidoterefdfedns inpresseptopdrtial Thei log dsosicngd £ cqpgdetton.
f infor iQ i ncludi ng; statuys of printer
in Rt g (525 BEEIGRP e L R ol BT HE0RE o oy buen
prddedep anepyuof thPRQ#6 fd56. ARd in the case of a secure document, such as a ticket or

coupon, the button elicits an explanatory note or advertising page.

The default single-page copy function is handled directly by the relevant netpage page server.

Special copy functions are handled by linking the logo button to an application.

1.9 USER HELP SYSTEM

In a preferred embodiment, the netpage printer has a single button labeled “Help”. When

pressed it elicits a single page of information, including: -

. status of printer connection
. status of printer consumables
. top-level help menu
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docunent function nenu top-Ilevel netpage network
directory The hel p nenu provides a hierarchical manua
on how to use the netpage system The docunent
function nmenu includes the follow ng functions: print
a copy of a docunent print a clean copy of a form
print the status of a docunent A docunent function is
initiated by sinply pressing the button and then
touchi ng any page of the docunent. The status of a
docunent indi cates who published it and when, to whom
* it wasmedefunstenedne and t o whom and when it was
subsequently submtted as a form The net page network
+ di r eqtlove) nethdgomstwitkadinestery t 0 navi gate t he hi erarchy of
publications and services on the network. As an
Thahtlp nread preeided dlgeraskeical canuat ah how lvaisa g papeengtennr k
"900" nunber "yell ow pages" and speak to a human
The pematentrfunclihe mepeinaides tedblldvongfuecttone desi red docunent
and route it to the user's printer. Depending on the
+ doc pnetd copy pka ddctreenpubl | sher or the user pays the

small "yel | ow pages" service fee. The help page is
» Obvipaintd oleatipaweadfladlbre 1 f the printer is unable to
print. In this case the "error” [light is |it and the

+ UusSelrprisiahe staquaSitdotasmt € di agnosi s over the network. 2
PERSONALI ZED PUBLI CATI ON MODEL In the foll ow ng
A desmentfiiction isrisivisted By sisgly @mssiag drtanocald thambidaiiaan page of

exanpl oillustrate er.sonal,j zatj.on,nechani sns jn .
the o sty &F B uRep RGeS Tt PUT? e doeh 1 phamn i wes
delivieradt £ to 866 endihapgnsRaIpREqRAY NewaRAgazfone. news, the

i ntended scope in the present context is wder. In

The Igerpﬁge_t efgek ﬂy&t@mallﬁ\fﬁﬂle el @F halégia@‘d)ﬂhé @ikarciychftpiBlications and
advertjsin optent of .a news pu cation are
Serﬁ’é?ss%‘ﬁhﬁf Peig?ﬁ‘u&? fH’gf}’tﬂ‘fnf‘tl“?r A Pseﬁgad‘tféh fhepgtpaga stk £ W07 gymber
“yélRAt RBds” lafid BRAISMNENES Gp&teR MUk Beritor cah talc@RI@EIr& document
xplicitly stated and inplicitly captured interest

P § :
and Fayte it &0t pser ;s rimper i LapRRingot BR Hoguatentyupe dheapublishgr or the user

paﬁqmrncﬁmwgelmﬁag@”&&aid@feé_s | ocal ity and denogr aphic.
NPP046- SG 43~ 2.1 EDI TORI AL PERSONALI| ZATI ON A

Th8 HEIS Bhide® bbveaRlydhamilele IR Minhe $s @ab1B &Y\Frirk QH k5i€&dse the “error”

.those that deliver news publications, and
light is lit and the user can request remote diagnosis over the network.

2 PERSONALIZED PUBLICATION MODEL

In the following description, news is used as a canonical publication example to illustrate
persconalization mechanisms in the netpage system. Although news is often used in the limited
sense of newspaper and newsmagazine news, the intended scope in the present context is

wider.

In the netpage system, the editorial content and the advertising content of a news publication
are personalized using different mechanisms. The editorial content is personalized according to
the reader’s explicitly stated and implicitly captured interest profile. The advertising content is

personalized according to the reader’s locality and demographic.
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those that deliver news streans. \Wile news

publications are aggregated and edited by the

publ i sher, news streans are aggregated either by a

news publisher or by a specialized news aggregator.

News publications typically correspond to traditional

newspapers and newsmagazi nes, while news streans can

be many and varied: a "raw'g4news feed froma news

service, a cartoon strip, a freelance witer's colum,

a friend s bulletin board, or the reader's own
2.ke- nai EprrokR LPERg@EOR.141dN cat i on server supports the

publ i cation of edited news publications as well as
A subecribgioen gean ariwefkings Pk negls soespsthaserteay ﬁ@hveeywﬁa)nbliqaﬁ@s, and
thJsQ Fhaf 98Vl Flévbsoélr Q\K)ﬁl'ilecﬁevwﬁjbhéa‘i’ﬁ)ﬁ@& L 'a@@re ted AW dited L by the

treams selected directl y e rea e server
pUElkﬁher, nevspiteens amdgercgatsi gigenby pag\esspldxhelrerwhbxh Spetcmhzed news
ag%' u%%éw Néw bﬁ&tlgﬂjsl Ig[!él:a‘ril %81[} r&d tIh ?ra&lﬁgf?’a(l"r hg?s%apers and
ai y newspa y se I ng one or

newgmEgATiingg Wnitp rrmstreaputmlam baman)nal,d vaneﬂ elr'eat’inegs &ed from a news
serggr S ogo}%]g&g r&gp,v et'i*eellatnce dwgilzglaa S Bcglburl]l-rh efrlrere1% lllet % tb(o)ardl o the Teader s
ownewvsgpkaper. The various nenbers of a househol d

typically express their different interests and tastes
Thb yeig@e@oblﬁda’gomsief*\feemmﬂsdhé puplipatioh iof ediicd Il’lSWﬁ]lilIHﬂlCﬂhbﬁﬂiS well as

b ti th
o SR P o1 285 BB Wobvih Resshiualigf oG dence e
forappiagrof mulmsl trcamblistlectat hemly&@peﬂr re\tﬁe,k{hy‘ servBe iglable Yo place

AT RSB 0T

The , PbETBI PREE @ atbSRRsRRE, by IRAmE Gl b morer genteigging news

puﬂ&ﬁiidrﬁblgﬁl é‘r@zlﬁing Qﬂperécﬁiahzﬁ@%ﬂsfohébﬂdﬁciﬂ mlukrk:éuqxaalgi dﬁﬂy gaﬁilons are
is.th ul t reader__can extend. t he i

PR S SR DB AR e IS DB Bt T e oBs ERmbie of & Bouskbold

typidaBVexiilesd their AMFerdhti THEREstsQhd BOI6SbySdeleRRIERd i fésth lUQIM ubhcatlons and
secti ons ht be created for e-mail and frien

theg sHEMicia ("Personal "), or for moni t or i ng news

feeds for specific topics ("Alert or "Cippings").
Fop-gac ﬂé%\’@lﬁcaé‘%tth% ﬁead%rh@tlp@élaeﬁeleetﬁtwm W“%e@‘?‘?‘? gstipnssappear

dai$_y* Zhile Q)tﬂehsezfppéﬁﬂ aalreleﬁlf";\t TNeethaYIy (s@etﬁms S\hﬁlﬁﬁ!e frofEtheUNew Hork Times
numnerj cal limt on its number

0“16‘1‘3 g)a@ ééf)mpl%mawleiﬂ% aé&,el( Péa Plb?”o 5‘@@&1?%’ ofnteERFenaly.s | Agjnion”,

“BRGARST “AHIL iRl Vﬁécxn&l@gy@ arftl 8portPOr TR set |0?V¥ivaﬁhgfée§ections is
or_nunerically (i.e. as per cent age) . NPP046- SG 4
specific to a publication, as is the default subset

The reader can extend the daily newspaper by creating custom sections, each one drawing on
any number of news streams. Custom sections might be created for e-mail and friends’
announcements (“Personal”), or for monitoring news feeds for specific topics (“Alerts” or

“Clippings™).

For each section, the reader optionally specifies its size, either qualitatively (e.g. short,
medium, or long), or numerically (i.e. as a limit on its number of pages), and the desired
proportion of advertising, either qualitatively (e.g. high, normal, low, none), or numerically

(i.e. as a percentage).
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The reader also optionally expresses a preference for
a |l arge nunber of shorter articles or a small nunber
of longer articles. Each article is ideally witten
(or edited) in both short and |ong fornms to support
this preference. An article may also be witten (or
edited) in different versions to match the expected
sophi stication of the readet4 for exanple to provide
children's and adults' versions. The appropriate
version is selected according to the reader's age. The
The eepderr alwagptioply | ekpregses ¢ preflirenge fargelarsatrnmhent oflsbarter articles or a
[ I
s g A SR h e raoPh B B R 105 ) B stor and
longfpronsite suppelt tys préferevsdi t ors, and each is assigned a
useful lifetinme. By default they are delivered to al
Armr gitieleamty 9lsb S whttens (ori edlitpd)i ior diffgrentovetsions ®uinpiel tthe expected
soﬁ‘@s%?a%oﬁ O&‘?{%é %arclgls f!)njqeial% leséébfrg ri'd\? %{uﬁdrenesd Iaxtclld Qlites® L@rsions. The
sectl ons ere It Ts ap e, e reader nay
apmmriammwkdlgn ie Feddzked ac@lrdhag)torthﬁ eader’s aget €hd meder cahbpaeifiys “reading

|ed 0. art h have a sufficiently
ag‘? 1c=hI eéprece. 3¢ rtﬁe"{sbmlf)%w%%h qualifies for

bor a f||t [ te mnth but t
o i R2Shh e Vst S5l % s s e e
assimsd/ a uknﬁildﬂ’et(n& By deifaulk ehely/ amrddhvededstb iak eglevant swbdctibgs,iif priority

h h
et Sl REhgi S andshor
th f f ti . .
R SRt A e A—
Thists tthenhedppliainto stiddacwhibie hsve aTheficiaageongifetifBalkdcl article which

quz?@i%é if(;cr I&gﬁa&?}raag% neq{ng iqft%Ct ﬂ)er)atn? | ﬁu@ﬁaﬁﬁégﬁ%@fd%h}é’e&rgcle The
butfing Ras groeiddiapichyy dhakk @6.g.| QeI Sant aislikudes lalalluﬁl%1 useéle TiREly that

durln col l aborative filtering
rﬁﬂ%ﬁ?ﬂﬁﬁﬁﬁggaqiqﬁWﬂellkely that the correspondlng
cti ) A to the re cified
Ar%‘g??a‘&‘l bl.gh R“Bﬁ‘tfeﬁ éP% ﬁ‘}Ofg‘éfPtéﬂﬁ. i Wre?%fv‘ sctiiely, ogsidered essential
rea8iA8 6V tHe@ditorf 81d s ddi&redio ElaYSIeodnt tibecrie@k. The reader
al so optionally specifies topics of particular

Thé RéAQEESftionhllyh bﬂéc@esSQ%feﬁ&lplt}a%’cc& kigher H@editzftﬂv@l? (E?edo or don’t
rlorltles assi| g the editors. The see

SurPréSSdTéer ' “PWF%‘F‘H&A Etsh ﬁ%r@t%w fagtordayers fhﬁ éhra%lrawtwsﬂzfoawatchmg

mg%uiabrme mérﬁlg A KBY @R tor meshﬁm@lﬁlhwf itRfihe IR spRAME Kection
%Eﬁlona specifies a preference for fewer images or
W1

filled to thepggrles's specibisd papagity- prifferentiserendipitydfpcter c@n be specified
RWMEﬁg§§d%§OQQ@“kQQUCGd then i mages may be delivered at
| ower quality (i.e. at lower resolution or with
Th8 ﬁ‘&a&e&[lsd:%ﬁﬁlsip@ahes t%bice o ?Eﬂumrym?elrést WithR& etiod, Qﬁd this
uantity, size and i mges delivered may be
mo. @jei@p e@orlt;qs pepnel lg@he edltors

The speed of the reader’s Internet connection affects the quantity and quality at which images
can be delivered. The reader optionally specifies a preference for fewer images or smaller
images or both. If the number or size of images is not reduced, then images may be delivered at
lower quality (i.e. at lower resolution or with greater compression). Alternatively all three of

the quantity, size and quality of images delivered may be adjusted.
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45 At a global level, the reader specifies how

guantities, dates, tinmes and nonetary val ues are

| ocalized. This involves specifying whether units are

imperial or nmetric, a local tine zone and tine

format, and a | ocal currency, and whether the

| ocalization consist of in situ translation or

annot ati on. These preferencgs are derived fromthe

reader's locality by default. To reduce reading

difficulties caused by poor eyesight, the reader
AtQPElLBN AvEY tiReP@&def kRSifids BbW ?admnnéu Qhtes, eMMeE ahd® ﬁloﬁetinilrvﬁﬁés are

esentation. Both text and. imges are scal ed

loca[ﬁe&r Thingvgivessaerilying whethgt wtsate lslﬁeri'aé OLEEH RIS e gpne and

1inRAGINADIBE a [ocREUkBRG YRSy Hethel MRk tdtaRzaR&V\SonBIstRIf £ fkd tﬁiﬁslhtﬁm or
publlshed and its correspondi ng text encogugﬂb IS
¢ e

anfygsions thgsegpretersaces ats|dervedifiom thaeradrs's logalisy &y
expressed by the user. However, the netpage _system
Toggdrcp eadips fiif%wﬂt@a c%l@edp%moa@fegahtowﬁﬁaéertopa%@llmeelﬁes a global
pref&ne 488 a 'l%%léf dsOMSHdAU BS@StextZnd iAMERTd SLNE accordingly, and less
LOCALI ZATI ND TARGETI NG The personal ization of {
infagnatign jsgreopwindatad ompackpagey af fects the advertising
content, because advertising is typically placed to
The JagEwsiee It weicheainavesriublicatiomis ettlisher andeifs cartesporiding text encoding, is
r
a pgéei%ﬁ’ gﬁt’h? ﬁlﬁlceglmg ea\i?\lcll1 lexétleﬁ%lréfeﬁe:&\? gQ,%@@Ed ﬂ)}r‘th@usteel:d f}%ﬁgjrev% the netpage
sysiamearbe configared taphoeide dusenatic sauslation serfioesdn vayiophguises.
publisher) lies inits ability to attract |arge
nunbers of readers wth the right denographics.
2.2 f ee‘NP‘(F@TH’&\TFelﬂWfWﬁ@TI% ANPdABEETNGt he basis of

R e W LT p—

admﬁsﬁngCﬂHﬁﬁcdllﬂt;ﬁfcaSttﬁe@hﬂt 1o Ra@dIrab cans@Clratet dds, \fbrt dxainpie, are

| ocal conmuni nvi.ronment .
LB AEPL RN PR BY et Evaise. DRoORE e el gortent o an
adVielider @Rd tHoloBdry toStRe BEkIIr PRYS iR Ft8 Sbilit t6 eMECt AN uKIRFS' oF readers

. t, fitable product is advertising "space", a
‘“ﬁﬁﬁ Wﬁﬁgﬂ%ﬁﬁw &l entlty determ Ded by the

ublication' eogr a C cover the size its i
Ef@&tafa iisng i Pg‘ ‘?'de%{b'g? éﬁispof %Féﬁ%g’*ﬁ%.ﬂﬂm%aph%ioeﬂ@/ feigmines
praXifidy AVaitlcalt &rfiek, RANEE bicS btOpartidhld: MerbRd AAGBn&IS a8 Fiated

t he net page publlcatlon server computes the

witholhe dacphetremsnily and griFRERSRO Psmogﬁalécwt%mwa Pt ipisrpsig and

preddduAIng a AL ik Sl Bkn§iRApAteRY. @ per-section basi s,
taking into account the publication's geographic

A SONMGuBERerd MBst PRIV prod-ERARVHNiRY “shdte, U Fti AfmeAKEHAI entity
reader’'s section edition, each reader's advertising

detﬁmy% iy tBe pubdigfiog écgqogrg&léf‘e(fovgragpe ﬁﬁ’gﬁ”&mﬁ its readgrghip, its readership

defOIRMids SRR ¥ dale RLNRLIIPRIbAadvEEndEt Page system al | ows
the advertising space to be defined NPP046-SG

In the netpage system, the netpage publication server computes the approximate multi-

dimensional size of a publication’s saleable advertising space on a per-section basis, taking
into account the publication’s geographic coverage, the section’s readership, the size of each

reader’s section edition, each reader’s advertising proportion, and each reader’s demographic.

In comparison with other media, the netpage system allows the advertising space to be defined
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46 in greater detail, and allows smaller pieces of it
to be sold separately. It therefore allows it to be
sold at closer to its true value. For exanple, the
same advertising "slot" can be sold in varying
proportions to several advertisers, with individua
readers' pages randomy receiving the advertisenent of
one advertiser or another,sgpverall preserving the
proportion of space sold to each advertiser. The
net page system all ows advertising to be |inked

in grieatetcdeltfyl tiel dietvaisinaltbr pieogud it tb bé osldatpatarclamctherefold Mews it to

t herefore raises the intrinsic val ue of
begﬂ%a ﬁwgﬂﬁﬁg* W@ ace. Because personalization and
i on ar handl ed auto by net page
For, 35 the A€ afrare SFodavLre Slbly Yaihe dRrBRgs fo several
adyaitiessd evithr fadividasli teydedy q&desth\ﬂﬁdrﬂgere&H‘lvnlig)tﬁ% Qﬁ@@ﬂ’séﬂiﬂﬂy of one

and deno phi c The, sub uent di sag atlo

YT ARRt e ey s o sohe el e g o
cost-effective f vertising

The feipasy sysdireatons adteatsin ﬁ%ﬁ%l ed @gﬁt edezf&ecglerm?%m rmatioh and

onfegiirdh g h thehdora ik EHeSlhtﬁ@Sl@@@ieroﬂf g laBertishnglspddeNg a
proportion of advertising revenue, publishers my

Betdubd pérbaiRAang end [0Rhlizhticiestt IahdIOE e@biS&ically b @e@iRapBlication
ef ficiency ,of aggregation. The_advertising ag greqator

serygr, 2n pdverfising, paereRailar s3 PERiRaWirarilbrand pavetage ghbpth geography

an® u&h@aﬁﬁrcg TR b&BNenP UREE rdehifonSA NEBAGY %E&ah&eiff%ﬂﬁutélﬁhtic This
multip publications, It is worth noting that ad

mab?sal&‘@ﬂ‘é ﬁf’stﬁﬁe%wﬁ Exr pubjishsss bot dealithodverring egerestars diswnse divectly
caﬂﬂﬁ}@nacﬁgﬁlslﬂ% ag e Houdt theh ﬁd@Hmngcgégkégﬂtoﬁ i§ rAGigt LORBbortion of

count er par because the publication s advertising
advepising fe¥enpr Rublishers Bay Dpjlithe chageo profigneuiel besayse of the greater

PR RAD @XidobRsatfh. T6Y %ﬁbéﬁél@%g@@%&%e&ts Qéj\éﬁrﬁn{eﬁﬁé'ﬁary between
advertising aggregators and publishers, the preferre

advegispis and publishees; pulgeayplase thsapg slyertisamenbimsnudtipicoprbtications.
support for these negotiations, |nclud|n% support for
It igotosthrenctiee thatied plagesnent inginespagk phbligatignaen be mparo pemilonthan ad

plabe?ne%@'ir{ 'ch% %ﬁﬁéaﬁ V\liﬁl &1@&&? c&gﬁer;;atx]te bFJaﬁ's%etH@ Ebl%%thlnnsc%dr\%rtlsmg

adverti senents . gener ate snal armun AT
spaseich mare sqeriplexo rWThleg kgringo dhwl futle domplekitinst ¢fs agpotigtions between

adV G Ers picﬁgrﬁﬁgé] E%é]uag%top%ﬁﬂ E@Gﬂs‘ﬂgﬂs %ngreﬁatrnﬁ 5&9@59{{)3&6 system

captures a ertisenment an recor
proamiea sora¢ pelgwatad] ssmportelor tiEey nwp@mﬂs ngblydmg lvepppuibfior gitemated
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i C
ad"”d““g @er. NPP0O46-SG

Once placement has been negotiated, the aggregator captures and edits the advertisement and
records it on a netpage ad server. Correspondingly, the publisher records the ad placement on
the relevant netpage publication server. When the netpage publication server lays out each
user’s personalized publication, it picks the relevant advertisements from the netpage ad

SErver.
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47 2.3 USER PROFILES 2.3.1 Information Filtering The
personal i zati on of news and other publications relies
on an assortnent of user-specific profile
i nformation, including: publication custom zations
col | aborative filtering vectors contact details
presentation preferences The custorni zation of a
publication is typically pubjication-specific, and so
the custornization information is maintained by the
rel evant netpage publication server. A collaborative
231 | t ewdpRPRrROFAIESr consi sts of the user's ratings of a
nunber of news itenms. It is wused to correlate
different users' interests for the purposes of making
23r’econﬁ#&ﬁra'atiplbﬁﬂtel‘inmthough there are benefits to

mai nt ai.ni n sin ol orative filtering vector .
Thf daiaerlieuiat o) =% 9%?}19 B atip s g nent fibporspecific
pnﬁn@mﬁmmmﬂﬁaﬁﬂﬁ&n@hy it is nore practical to maintain a

separate vector for each publication: there is likely
« 10 beblwafiéh @viehlzaioneet ween the vectors of subscribers

to the sanme publication than between those of
» subgendbbaitite fileridi {écefrent publications; and a

publication is ITkely to want to present its users'

« col lcaglasdtatthive filtering vectors as part of the val ue
of its brand, not to be found el sewhere. Coll aborative

fllbggaﬁgmyggmgﬁﬁe@re therefore also maintained by
t he rel evant net page publication server. Contact

Thel @drhiatioh RE b PAbIRGHE Bypically BEdlicACALB&Shic, #hdsdHRE Bustomization
state, country, tel ephone nunbers, are gIobaI by

mfﬂ‘a‘taﬂ%ls %lfaalafidéwﬁ%ﬁ TRl BRIDABY PUPIIGEHB AfECTr egi st rat i on
erver, Presentation preferences, including those for
A Eﬂ!lamrﬁttveé@feﬂemeé@r SPREISES] rdlie ussF Brafipgeerliagungrionews dprs. It is
usématon&;}felheéi différehh Bsch AR, forl BR %&5@134 éﬁmaﬁmg QEcommendations.
advertising relies on the |ocali g indicated in the
Altheugh therg, erﬁg%ﬁﬁdemw@mng fpingle cellgboratiyeddieripgjvastor independently
of %9})’ ﬁirhblﬁérr}glbfl&ltabl? ShéP aREFRORAond BhY r;tnﬁtlﬁ&g gﬁaﬁfé&l % maintain a

date of birth, gender, nmarital status, ,
sepgrat eestr & ea Heationi thase isdikalvite ke mpee QY@W‘@P\MWW@@WG@’S of

subidcritdE&o ik Blﬂﬁiicatioﬂ Q}%’i{%e&%&%ose'}ﬁ?%@ﬁb@ﬁ & §ifferent publications;

and a publication is likely to want to present its users’ collaborative filtering vectors as part of

-

the value of its brand, not to be found elsewhere. Collaborative filtering vectors are therefore

also maintained by the relevant netpage publication server.

Contact details, including name, street address, ZIP Code, state, country, telephone numbers,

are global by nature, and are maintained by a netpage registration server.

Presentation preferences, including those for quantities, dates and times, are likewise global

and maintained in the same way.

The localization of advertising relies on the locality indicated in the user’s contact details,
while the targeting of advertising relies on personal information such as date of birth, gender,
marital status, income, profession, education, or qualitative derivatives such as age range and

income range.
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For those users who choose to reveal persona
information for advertising purposes, the information
is mai ntained by the rel evant netpage registration
server. In the absence of such information,
advertising can be targeted on the basis of the
denographi ¢ associated with the wuser's ZIP or ZI P+4
Code. Each user, pen, printgr, application provider
and application is assigned its own uni que
identifier, and the netpage registration server

Forriiosd aikans “ﬂlhechb@eami oveahippsorab inferemntitth € adeartisisf @uiposes, the

res 21 . For trati ur poses,
kG FoRbainge b B dieul Reehiee ROt REUE TR BE BRGREE of such
mfb;mcavimd elﬂverﬁm]ﬂg @n[hehhrigeted b0 theitasia of he Aembgriphitdasedciated with the
op (Fach user 800 nmay be authorized to use
‘m%ﬁ?! BrAfeT* 6P%pr i nters 802, and each printer nay
g{lom;a nunber Ff users use it. . Each user has
Eagh Wb P PERISE 9PPIRIEY p(%‘ B@? apRyicgianc |5 asﬁé?ﬁdo'éﬁ E‘é{P unique
idetifidr] GRE the Netpageeregditratiot! sefleDalRiUhé relatdhihsds IRBGRE them, as

rinted on demand are delivered to the printer
ShqvHiy lalféw Al c P 2R én‘ﬁg% oy ?gisﬁ%t@}lé)&fqof»?@ a pblishepis\pespecial kind of

apREIRS prévideK, o8l a PIBIRAIRUOA spohigINSnd ¢F apsiRAtidAaS aut hori zed
to print to the user's default printer. A publisher

Eaélo8®r 800 mh &6 abthbiRd tPuQf anyaiyhbBiast frikdra 802D %hd“teé%ﬁ ,pnhtélé may
instead resolves the ID whén it is required.

allog @py ayphes of B¥ss 8oBe itoEachisen 1ag gisingle Gérnlt prigisr (at 465, to which

pefiddilal ﬁlbﬁﬁat%g.@ar@ ldelBrercait | defmatk, WHIisPF Hfifed o8 UdhardSare delivered
aut horized to print to a speC|f|ed printer or the

to {he grinter fa@wamwhwb therpperrs intericting, (i saryeF &eqpe Hackead whisd publishers
a Uk HRK&EhoRbeBD érlﬁt' 15 he R¥er s RBRalP Eﬁnteﬁﬁ%ﬁblﬁﬁ&rdog@dét Q@M@ the ID of
several pens but a pen Is specific to a single
any jeagticulay Prlﬁeru Burinstesd gageliesrthe Bwhes ilis eequirgsar t i cul ar
printer, then that printer recognizes any of the
Whes @ruser sybesibesTiol t‘bérﬁ’uﬁ’llaﬂ@ §{Sethe pyblisherdi06 (ich epplication provider
r
80%2% %LEISEQMOS)QASW glt on < éJP\ﬁ/tg{r‘T&] t@% g&!epﬁgef%ﬂ’\%%n&él héscaglsh%ﬁfatlon
canppgy revekeghsh apsetime halthegoer. Fash brer aay hevei szeaaltpong8linbutgnpen is
t] .
R0 ST bl T B9 R BEs Sl bl rinfERES Bl brineer
rechgnizze amerfitlentskys gens.nt ed on  t he nearest net page
printer. The netpage system can collect, on behalf of
The g IDnis gsedgge &t e, cofrespendimgluseopridils siagntgnadrby ai pagmier netpage
resfALASLADE QAR BOL AL, P nted on the provider's

ers ncone can nclude advertising fees,
h n
A §eb el 88hn bEEporFied RIBTEL S8 1 GARTIESIRG pEH attowing web
pages and, netﬂagmdctchlﬁerltsercomﬂ;erem@rmg Nt’ﬁbérrmmiﬁg\/tb tie converdatly psieted on
ﬂw%k%%ngqg a ggtpage account 820 which is used to
accumir atss Pm cro debits and credits NPP046-SG

The netpage system can collect, on behalf of a printer provider, fees and commissions on

income earned through publications printed on the provider’s printers. Such income can
include advertising fees, click-through fees, e-commerce commissions, and transaction fees. If
the printer is owned by the user, then the user is the printer provider.

Each user also has a netpage account 8§20 which is used to accumulate micro-debits and credits
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49 (such as those described in the preceding

par agraph); contact details 815, including nane,
address and tel ephone nunbers; gl obal preferences 816,
i ncluding privacy, delivery and |[|ocalization
settings; any nunber of bionmetric records 817,
containing the user's encoded signhature 818,
fingerprint 819 etc; a handwriting nodel 819
automatically maintained by the system and SET
paynment card accounts 821 with which e-comerce

(Slﬁﬁyiﬁfﬁlﬂfsé des’dﬁb&demrtﬁéj@rececﬁlﬁpﬁagﬁpﬁﬁ rdoh@& detaslb 84, :’iﬁ&lgcﬂ&,e name,
- Inks to

can ntaln aljst, 92 vorites"
dqfess a0 WIsBRE e ver 2lobsl Plﬁémﬁ-‘ét ?ﬁg &cipdingoprivacypyelivery and
lodallﬁﬂzloﬁ Setfi@dsNhi M@cbeb of bitencEiSiesRIO 817, rb@ntuﬁﬁﬂg the kﬂ@eﬁ"@' dncoded
anized as a hierarchy of folders

S gH B CEIO est: THEN TIoL OGP EAiE esigised by the
systnRQh@PET PaynfehOddFEachduntsR2 Bwith Finfch Q¥ mbreRE pdydn ¥ad bdthade.
preferably maintains a history |ist 929 on each user's
behal f, containing links to docunents etc. accessed
2.3y t hawuﬁ@g Liser ough t he net page system It is
organi zed as a date- ordered list, a preferred
A patirge iupezgbn oRingein € bisti 22 offi Glamorites” t-Himke toassfutl d@gments eta. on the
ne F%%unré%voélkz (’)Trl]le é%trI%/ 121%1% aalllj Ieg;ﬁg?ile sg%n Olfl gh%ﬁeégttglg%nte hQSa gréamze]d as a
hicemciy afJelders 9p4 raspafetred edbodpusdat Dﬁwhuch)m; ghowal in the class diagram in
risech i on- by-section basis. Since nost advertisenents
2%?6 in the forni of pre- formatted rectangles, they
are placed on the page before the editorial content.
e q%&ﬁagt§{ng ratio for a section can be achi eved
y varying advertising ratios on individua

Th@ @ﬁ%‘-ﬁn Petchibly hligta®me GLHiRshy 18NbotdACeaditiuderY @eﬂalfab&%ﬂlﬁg]mu(s to
exploits this. The algorithmis configured to attenpt

dogugiepts.-aico @seesce by ks oot faepehdhe BtPage Sl diifedreanized gs a date-

ordeRAUBNE preftel efBodth@f bi\GhictH Shdv in FRQIL N d#Rh ﬁfl"l@llre 42.
speC|f|caIIy Wi thin the publication because of

special feature on do- it-yourself roofing repalrs.

2.4The aqfviQndsT EeitEeRlowgel ected for the user, including
text and associ ated images and graphics, is then laid

The uetp@:qmbkihatiqa semver auﬂomla&caayeé.ayh @i the rpagessﬁ eidheusaﬁt pargnalized
cess th ectlon
pulﬁrc?e()élt ?Ifo% seo 10n egtrxclma a:31cson IiﬂOSt a8 etrtlsbemen s fi %t%ée dfog% &L pre-
fortriatted| ragtzmgtes,hw aoqﬂmd gethe phee tefdretip bditodianonentc| osel y
achi eve the user's stated NPP046-SG 50
The advertising ratio for a section can be achieved with wildly varying advertising ratios on

individual pages within the section, and the ad layout algorithm exploits this. The algorithm is
configured to attempt to co-locate closely tied editorial and advertising content, such as placing
ads for roofing material specifically within the publication because of a special feature on do-

it-yourself roofing repairs.

The editorial content selected for the user, including text and associated images and graphics,

is then laid out according to various aesthetic rules.

The entire process, including the selection of ads and the selection of editorial content, must be

iterated once the layout has converged, to attempt to more closely achieve the user’s stated
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section size preference. The section size preference
can, however, be matched on average over tine,

all owi ng significant day-to-day variations. 2.5
DOCUMENT FORMAT Once the document is laid out, it is
encoded for efficient distribution and persistent
storage on the netpage network. The primary
efficiency mechanismis theggeparation of information
specific to a single user's edition and information
shared between nultiple users' editions. The specific

sedtioh GEaBeicRiNce. TROSIcBSsiR préthiendea8E hbR¥RHbe mhRBeSHAhBMge over
i nformation_ consists of the objects to ‘whi ch t he page

timeg3)lowing signiffcant dayrta-4igfivaiiptionages, graphics, and pi eces
of text. A text object contains fully- for mat t ed t ext,
referably re resented in the Extensible Markup
ang ]% §) R¥¥thg the Extensible Styl esheet
oV t
Oﬁge%%ﬁ%ﬁnﬁ%@%%‘?ﬂéspeenods%?@ff oRAsFe B B SR pert Bl ome on
thetletpagenetwark. bei ng set, which in this case is being
provi ded by the Iayout. The text object contains
The mﬁa@d@dﬁdimg uggencade the stimratioa bl exfauhiemadpedfic to a single user’s
edljiiol? Escﬁ r ar?nrrgltam slga{%{rpnea d?endmu @EeurggrtsJ Q tlcglls nﬁ'l?'e S ﬁg%ia mformatlon
consissge, thepp?gf: dx{yahxl Thé :ﬂlateﬁenfﬂﬁi%oﬂ Gﬁﬁlsmmf e}ieedmd@aae dvhlch the page
obj ect encodes a

‘aé%“fgfﬁ%;ﬁ?@sﬁﬂ%@%% kB g be@‘%Vect or Graphics
SVG). )
 eRbghet S ot 8%, Byl TelfbagR e lbispiepaniup

Laﬁ@ﬁ'gaesmﬂt) nsiag @d Exragblatt)]lcgicap Darguade) (ems X$1L. pk@blies precise
extflow _objects thr h i ch, text s fl.ow,

B ik SRS Rtren e ot i & mBeh Tt & Sel et which

in mﬂstcﬁidgab&ng’ @gtrz]lﬂasby O Rgat.| B 0kt ol Bt e@rttﬁ?saernﬂ;esdemmguabgle dodes

able 3. The | ayout uses onpact ormat sui tabl e

to fea%be‘eleP@PtéCnfraf&ﬂa&f"?{ #idt 78 wdg%dﬁwm%% hinf iy @idzwith. paragraph
forfRfage | ayout objects Layout Attribute Format of
obj ect |inked object |Inage Position NPP046-SG 51

Anl iRGE ol§) Bt Bdodkdan) iae, 30G6rab1$ia BRI IPEBORIDY alelet-based compressed
image format. A graphic object encodes a 2D graphic, preferably in Scalable Vector Graphics

(SVG) format. Other formats may be used for text, images and graphics.

The layout itself consists of a series of placed image and graphic objects, linked textflow
objects through which text objects flow, hyperlinks and input fields as described above, and
watermark regions. These layout objects are summarized in Table 3. The layout uses a compact

format suitable for efficient distribution and storage.

Table 3 - netpage layout objects

Layout Attribute Format of
object linked object
Image Position -
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2.6

As described above, for purposes of efficient distribution and persistent storage on the netpage

DOCUMENT DISTRIBUTION

network, a user-specific page layout is separated from the shared objects to which it refers.

When a subscribed publication is ready to be distributed, the netpage publication server

allocates, with the help of the netpage ID server 12, a unique ID for each page, page instance,

document, and

The server computes a set of optimized subsets of the shared content and creates a multicast
channel for each subset, and then tags each user-specific layout with the names of the multicast
channels which will carry the shared content used by that layout. The server then pointcasts
each user’s layouts to that user’s printer via the appropriate page server, and when the

pointcasting is complete, multicasts the shared content on the specified channels. After
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the fully-popul ated | ayout and then rasterizes and

prints it. Under normal circunstances, the printer

prints pages faster than they can be delivered.

Assum ng a quarter of each page is covered with

i mages, the average page has a size of less than

400KB. The printer can therefore hold in excess of 100

such pages in its internal §NM nenory, allow ng for

tenporary buffers etc. The printer prints at a rate of

one page per second. This is equivalent to 400KB or
recglyongt it3 Mpintcastf eapla peged setreer pd  (BiG0 Bohscribels ab thes naitivhd ahannels

o SR RS BB E0hEh BB TohG AR o o
thecimulticns t aireaes thaeodbjas wierdt oebpriisnpage layons. AUt ke servers
ape it.is likely that the user will be able to .
R e RS S SR OS 0R CERS BPFH; e techniques for
disliMdtipahe datningy badsed. St or age capacity i s exhausted.
However, if the printer's internal nenory does fill
Ondpa plif@rhat Recipsd it tRE objbdtd toRehichnalph hdbutaker, the HEnF rettreates
th HI Ci‘ft ﬁ/nen [ é }fl rst .occurs. The netpage
aptnﬁ “pepylaed favoutapd fhep pasferiessad Bt lhs printers to
UI]ﬁubm't %eguests for re-nmultjcasts. Wien a critical .
B0 £ PHEGRGT s the <P el PHES 425 | o ey g b odelivered.
Ashildéing @ qWafer bPeddll lphdeCia SbvrddNBICRIaERS PR AVERE RBARA: size of less
o%%géés. Once a d@punent IS printed, a grlnter_qan
thap A0eR e herPridien cn Bersore bRld impess pf { phachpagses i itscpierngl 64MB
mekioBy, REGRInk FW0knPo biRAS 80! $hd hidRed fiéntd €
ey 2‘%7 i e DOCUl\/ENT,siSV\Ihen‘mg\l & %g%gt(’f Ba8Fage per
secqesl hisrit cquivaleataelPKR o5 AbHe ARH of page dal PRiesecond, which is similar

to AEhBARRIpEASH ARG PlidE U8 el bveFMsBadbhifs RANRK WaY as a
periodi cal. However, since there is no shared content,

Evélehdd¥ibiortrdl dRURstasbet, 86dhl ¥ whéh B BrifiSIAURSIuk BpapLr #1Qlkely that
wi thout the use of nulticast. Wen a non-netpage

theggser) wihh be jabler te qepleriddths rragesnpely tefor¢ dherpsinter”s 100-page internal
stoR@E SpAA i¢8Gayslyd 1t is delivered via a designated
net page ‘formatting server which reformats it as a

HoR e} P a0 fhe PRRMFE Biernal hﬁﬁgﬁﬁdo{?‘gﬁﬁlﬁp, hen 1R PARE thg [b%h&bhé“tg make

server IS a special instance of a netpage publication
usesof ayraiticastiyehen étfisd gecurs. d herpgtpaza guidisaticarseiversthécefowd alldgeprinters
. | .
© SheACI0R P SEIRRHO N AT PSR i o
LmgRHE REAYrst WA §eragy ee-(nifrivasys the epriebpondiag shagfd obje@hd., it can
make use of the higher resolution of the printed page
Ongen gncomeritis Mértedp aguatei qan grodued anj exew duplivate @t aattimasytrhiriaving

it h&oh en I j,cally include all

lS[J/% aggge% |Lr e%???t%ﬁrﬁggﬁ?k%gt eérr equest ed page. The
user can tune this behavior via a preference.

2.7 ON-DEMAND DOCUMENTS

When a netpage document is requested on demand, it can be personalized and delivered in
much the same way as a periodical. However, since there is no shared content, delivery is made

directly to the requesting printer without the use of multicast.

When a non-netpage document is requested on demand, it is not personalized, and it is

delivered via a designated netpage formatting server which reformats it as a netpage document.
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The netpage formatting server nmakes standard net page
behavi or, including interactivity and persistence,
avai | abl e on any Internet docunent, no matter what its
origin and format. It hides know edge of different
docunent formats from both the netpage printer and the
net page page server, and hides know edge of the
net page systemfrom Wb seryers. 3 SECURITY 3.1
CRYPTOGRAPHY Cryptography is used to protect sensitive
information, both in storage and in transit, and to
A aelktpdge ﬂﬁﬂnﬁ?ﬂhg sdradrtis £8petial 1ast§1fcagﬁaﬁétbz%g pubiRetich sBRer. H%ﬁnetpage
cl asses of cr y in widespread use: secret-key. |
formatiine Sgrvap 3P %&?%ﬁ%lo Kanouy Iprgh dagPmggr Jormplse lq’fié{dﬁ‘ég‘eg(’be s
PoRSBINDIOKu bk € Borfat (PIH), a8 @8y per@ixt MaM@anﬁﬁQﬁEé’(HﬁﬂET &t th Yse of
mﬁ\&e]/ptography al so referred to as s¥nnetr|

gt Ggrmaake yse efdsshighee reselpiondthe pyinted pags tgpregery Web pages in 2

mARESMRh fEnl¥E SHROE tablVOr RAldhiseH Wh ShioREiilafy SXTRRNIEWeb pages
messages nust first arrange to securely exchange the

dirgbyrlimkeddayhe rpqusstpdpageyIhe pses cagpegihis behaviop vip a prsferenset o
as asynmetric cryptography, uses two encryPtlon keys.
Thy metppgrofoppaiingeaversrakesnsaniderd | nelpage bepder ity @u@ﬂntar%w and

pefsRRhc@ WailTRS SRS BREY PSR Shd Gatte? %aﬂﬁ?syor@ﬂl%g RorkaP & hides

decrypted usi ng the ot her key. One hese keys 1Is
knewledeemisiffestie docugient %ﬂnattwéor@tbh@rthef @,etm@eppruﬁﬁﬂ apdithe nefige page

i nt ended for
Smgﬂb&kﬁ1%ﬁ%n&ﬁ?ﬁé%gm%??@%%é%%%§ﬁ&%ﬁ%§%§2%?ypted usi ng

the public key, a nessage can only be decrypted using
3 the piEHNRI® kKey. Thus two parties can securely
exchange nessages wi thout first having to exchange a
secret key. To ensure that the private key is secure,
31t i sCemmosRAPIY t he hol der of the private key to
generate the key pair. Public-key cryptography can be
Crypteganhy iy peedtte pEptest seneiive difymatiers dothTiR stomsr @i ipfrarsiieand to
aufREA AL PakiBY to NEROABomPhad areocafe cﬁlgs%gbﬁcr?pt@w nh@(tcdasp%ad use:

a nmessage and then encrypt the hash using thée private
seqretykey ppypoampPhycand nubkigkeycryptagraphat The Wétpég?cfre?mﬂé gses Aath classes
Of&?ﬂ§%1 Mtes the "signature” of the holder of the

I vate key with respect to that particul ar nmessage

SeE}X d)Ei; QEQI/;?& eﬂ&; ﬁgegxfﬁé{ g& gélj %ﬁ?ﬁﬁ%ﬁﬁg‘a@? Ek’a?'thf] sarftChey to

ene'ylgmaﬂ elﬁceyntst @qweﬂd@d) maejths hashingesto ggehanget ihesprgesh@ust first arrange
to&g&% éﬂﬂﬁl mé&gmpﬁ§sage can verify both that the

ge 1s genuine and that it has not been altered
Pubﬁh-ﬁéirad?f‘dtégraphy, also referred to as asymmetric cryptography, uses two encryption

keys. The two keys are mathematically related in such a way that any message encrypted using
one key can only be decrypted using the other key. One of these keys is then published, while
the other is kept private. The public key is used to encrypt any message intended for the holder
of the private key. Once encrypted using the public key, a message can only be decrypted using
the private key. Thus two parties can securely exchange messages without first having to
exchange a secret key. To ensure that the private key is secure, it is rormal for the holder of the

private key to generate the key pair.

Public-key cryptography can be used to create a digital signature. The holder of the private key
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To make public-key cryptography work, there has to be
a way to distribute public keys which prevents
i npersonation. This is normally done using
certificates and certificate authorities. A
certificate authority is a trusted third party which
aut henti cates the connection between a public key and
soneone's identity. The certjficate authority verifies
the person's identity by examning identity
docunents, and then creates and signs a digital
caft etk b kb@iEha6I0 Bt AAnébsapg ahdien BREGOhe BashdSRk ltHe)f)rﬁﬁE Réyl. Bnyone

cof on il o e o GBI ey SR 0L 0F b Rk prvate

kewda r@sp&ﬂt ehthelaFRA1aP eGeEd B Mk plifiathe bﬁcryfp'iedgﬁﬁlﬂhﬂ% the public
IWYﬁﬁg just have to  verify that the certificate has

ity Hedpgnigingh the H'ésse%ff {f the sigpaturg is 3ppended to (i srsesage,
theAU feSipleRor theSmedflal cdaNRW: botHthATRRS mdstAB $Akhhifdand that it has not
envi ronnent s, public-key cryptography is only used t
lw@?%%ﬁé”ﬂ?@ﬁﬁal signatures and to securely exchange
secret session keys. Secret-key cryptography is used

Torrpke guplic-ksy raiptogtapppoerk. theig hanie tedi Wayip digtribtequblq keys which
prVBRE ih REShARE ETHIS ls%ﬁﬁalwoh@%n?ge&mfﬁa&g AN FRhQAuBbritics. A

i nformati on between a netpa printer and a server,
cexfjfiagte gutherty |iy atfasisd ibird @ﬂlﬁh wh Hathentiontee theotsmpgotion bbteveen a
BIRY S land 56if bk iR TRULDS Ml CAMRS
PETS T eancgrt%f ikt Tt £y, A tyl‘te"%{){ﬂ i’g};&{?%ﬁ‘w by
exmymsx@aﬁgbcwta, And then crsntes fridcegre atcbg@k chitifigee eontaining the
pelégrg % g%ntgg g%lﬂ%gmg g%bh?ﬁgg}q P&eﬁﬁ{oﬁ%@tﬁé@ggrtﬁ' Qagé‘ %uﬂlr{)%?caﬁlnﬁe the
publisgel dnthk esrtifidae widf 2 high d@nee of gertairdy that lam gamtind, Theyijhgt have to
vexshg%att tﬂe ceﬁtﬁlc%g has; mgee!l\lggéﬁ'%%ef 1%' tlhlél' (I:EeFlgt %FélhgrYlty?%gose public key
page printer sign a-palr
is welelatowhi ers at ti nme of manufacture mhlch are st or ed
in read-only nmenory in the printer and in the netpage
In megi grawsadtioo renseonnentsd ptldbdse. cryT)t[grapﬁjf risbnly Dis6R té Sreate digital

mggé{twe% %néﬁcr)] 9%0191% 0 xgh]aé%e s%grgg se(sjmqn%eysl gecg%é{?%(?rgf%ﬁ%aqhg 1%198%f0r all

oﬂmhmmmﬁhe printer is flrst regi stered on the network.
NPP046- SG 55 Wien the printer connects to the netpage

In the tfyltoring discutsdivm, fvhenstelfctdnneisafdde ro the Sdcatel teahémigsion d¢f information

at t bl / t k ir. It )
befbGPE Fetpad® Rin®L B E Serf iy Bt e o B! i mlteen gpraies the
sertfd;]te ceﬂ&lcﬁ]:ﬁ,g&ﬂfaﬁt@ia&:ﬁ ﬁtamﬂﬂfefamy & the Threficaty MBlori€Q WRA RSpublic
t he, sec nst t |nterS e
ket SERPEEEST i RSP R e Pl TR Rg Ytk dhestepiat i then

usds fthet Ja€red d&slcﬂiﬂiey bo eretypt e heSsadags A KDy ddfinition, can have
contalnlng the printer's public ID and

rti
a“ﬁ%ﬁ?ﬁg’g EWHWe key, and stores the

3.2 NETPAGE PRINTER SECURITY

Each netpage printer is assigned a pair of unique identifiers at time of manufacture which are
stored in read-only memory in the printer and in the netpage registration server database. The
first [D 62 is public and uniquely identifies the printer on the netpage network. The second ID

is secret and is used when the printer is first registered on the network.
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certificate in the registrati on database. The net page
regi stration server acts as a certificate authority

for netpage printers, since it has access to secret

information allowing it to verify printer identity.

When a user subscribes to a publication, a record is

created in the netpage registration server database
aut hori zing the publisher t¢ print the publication to
the user's default printer or a specified printer.

Every docunent sent to a printer via a page server is

Wigd diicomrigat chihests patht hétpdga hetwotefor b dirdt ims iagaeiﬁistabwl&ﬂj & creates

ubl i sh usi ng the ubllsh vat e. si ure
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ion, 6 to the specified user. The

t
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a Rikidae doRMiningd HeaprRg sl Hbit tideadaUBkbLE henatireC REL iahdl GRE& the
stored in the re |strat|on dat abase. The net page
cerfifigate inthg regipfradian §apbagecept s requests to add printing
authorizations to the database, so |ong as those
The aefpaesresiginbion #ryer a¢teas Y peatifeaganthosly; for atesge prntesesince it has
acdebd tHh&ket informallbrlAINGFmED vl YRhdMdEagh netpage pen is

assigned a unique identifier at tinme of manufacture
WA aGRed Sib&tBEAE al fiblidaB&H 2 Q0oYd ARARY i fhe fl age%glﬂﬁqoﬁ Berver
t he net page registration server database. ?
datghase gyfheizaneythe gablisher te prinh e puplicghon ipethp apgp ag:@ ault prmter or a
spéa H’?Flh‘ter 'ﬁvé}?ﬁ&ﬁ%n@s@ﬁ} t& QBrth V\}Je%e E&U@%@J adﬁlf ?&&E&J@%lculm
printers a printer can a nunber o ens
usch aprbig S@@?ﬁﬁnﬂi@zaﬂé@hwm the pvbhﬁlneers puivate signagi¢ key. The page server
Velflﬁe% GHE e Ye é?]sltxqpéﬂ da%gﬁet &l thé ]%] bk1§ile¥qstamh9rlzeﬁ @@&%v&fth%ﬁl%hcatlon
printer. pen an printer are registered, ey
to ﬂlegmcatieldylsgximﬁge sgregsictfies thegignatinaasie the publishprénpublic key,
obttafn@‘flﬁgﬁl'ﬂ% pqli)ﬂéh‘élai ceg%a{egtowaq er'r S%’BflOHtCﬂ?ngI gi tal ink

ways ‘encrypte usin propriate session

Pl ot SRSy ST LRy b
so longl extboselygqupsts ave avitiatdd, visanpenaegitéred torthe minres a sessi on

key for every pen it knows, indexed by pen ID. Both

have a large but finite storage capacity for session
3.3keys , NETRAGRPEN SEGRIEY a session key on a

Ieast-recentl -used hasis if. NPP046-SG sar )
Eaql GPeg® et SR EHI FEGE B B PRGNS ROhanstied i

reaafdvdlyﬂﬁélﬁﬁr? lin the PO YRT inHE h&Fdge kép@Yralid IO vep ahbatd. ITRE ped D 61
t know each other, then the printer

umavéﬁt Dé}dﬁiltﬂ‘ § thiipeq prothe netpe neiBffosed to  know the pen.
This m ght be, for exanple, because the pen belongs to
A ngtpage.pen pan “know é@}ngPeé Iogas::tpage printers, and a printer can “know” a number of

pens. A pen communicates with a printer via a radio frequency signal whenever it is within

’”

range of the printer. Once a pen and printer are registered, they regularly exchange session
keys. Whenever the pen transmits digital ink to the printer, the digital ink is always encrypted

using the appropriate session key. Digital ink is never transmitted in the clear.

A pen stores a session key for every printer it knows, indexed by printer ID, and a printer
stores a session key for every pen it knows, indexed by pen ID. Both have a large but finite

storage capacity for session keys, and will forget a session key on a least-recently-used basis if
NPP046-SG



to use the printer. If the printer is neant to know

the pen but doesn't, then it initiates the autonmatic

pen registration procedure. If the printer isn't neant

to know the pen, then it agrees wth the pen to

ignore it until the pen is placed in a charging cup,

at which tine it initiates the registration

procedure. In addition to ite public 1D, the pen

contai ns a secret key-exchange key. The key-exchange

key is also recorded in the netpage registration
negssapyer dat abase at tinme of manufacture. During

regi stration, the pen transmts its pen IDto the
Wigmi angea repmesnlitliii @anpe bihd printtry tie e figl frineer déstoveDwhaher ttiieg know

net re |strat|o The server. generates a
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% g transmts the encr Eed ses ion key to, the
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m@ﬁﬁg@ﬂmﬂkaﬁelD Al t hough a fake pen can inpersonate a
pen in the pen registration protocol, only a real pen

In E@itionde &¢ Plic tH.&hS FSoRBink & Yeckdt ﬁé}ﬁéﬂcﬁéngéj kdY Thd¥y-exchange key
printer. \Wen a previous|y unregﬁstere en is first

is f‘lé‘g resprdpd ip tthnewggeowguSﬁr%ﬁ% SEVErsEtahdte 3t time plsmpnufpelie. tyring
registrabiie fhe pen hﬁ&hﬁﬁs 18 ?sh o thélghnﬂé‘imﬁﬂ thFrthidrSraBEMidé the pen ID to
all oned to be used to reques i n_net page
thw&ag%ﬁalsgewnrse@rﬂs TR 69TEH Sppsirafes a f%ﬂ%b%ﬁ%rhea)nﬁwnd pen to
uséJ §1§T sghﬁelyv‘ﬁ‘aﬁsli’nuts AR BEWnREN1J (Be ﬁﬂfté?nﬁﬁk&éa&s%lts 5 l:cgyé%@l the Yssion

d a new pen to an exi sti ng user.
ke:se@n@tedwew they Perey kﬁtyrﬁéﬁhangbWCTWIW@@WM%WS%E@HS@GYHMI%

r
BB PYERRE Sy OO ALAS L BU5. 00 o o
sesgiep kepaipiprnelly. dnslexpddydisquimten{l®. such as tickets and

coupons. The netpage printer includes a facility to
Alppyghta folestren aey iepersenate agen|in da pgn gpistsayiop protasgll esly afgabpan can

dmﬁﬁ%hﬁ%&gﬁﬁk&g%mggﬁ%§y¥h@?hxmputhor|zed The publ i sher

Icates It aut O pri watermarks in its
I .
I R Par R s B PR U e R DL e w2

usgnr pagisteraddus “uarpveated epands ente aléhweﬂew bemestd tMSQIWStslpé Gitfin wdpage
user\ﬁ‘ﬁt{ ggnr@én ratloﬁ ?cglng nt§ t&) fsttérrll ncRARE: to 8116&1 t&\%o nebvﬁ (p:aen R agtomatxcally
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The pen uses secret-key rather than public-key encryption because of hardware performance

constraints in the pen.

3.4 SECURE DOCUMENTS

The netpage system supports the delivery of secure documents such as tickets and coupons.
The netpage printer includes a facility to print watermarks, but will only do so on request from
publishers who are suitably authorized. The publisher indicates its authority to print

watermarks in its certificate, which the printer is able to authenticate,
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designed to produce an interference effect when the
regi ons are viewed together, achieved by | ooking
through the printed sheet. The effect is simlar to a
watermark in that it is not visible when | ooking at
only one side of the page, and is | ost when the page
is copied by normal neans. Pages of secure docunents
cannot be copied using the built-in netpage copy
mechani sm described in Section 1.9 above. This
extends to copyi ng net pages on net page- awar e
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pagemndas l@sta&fheeé@tp@ae W 6PRieMTIOGOANFSARS- t 0 prevent  t hei r

predi ction by opportunistic forgers. A secure docunent
Pages raff sceuae idoprngrats cagpetpe enpied| wedthe Withn ginage pepy mechanism

foi ti r u s

e B Tt A2, TR LR, ohind Al O Kepapsavare
phetedoplees: t he wat ermark nor the user's photograph are

secure in a cryptographic sense. They sinply provide
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r

S R MRk LB yBEA LaCURBEP D Ul regiocred biomerrc
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to forgeries. 3.5 NoN REPUDI ATION I n the netpage
Wippgremticd withe sseierietpagd dogumeseths meipicwiedan wenifgdts authenticity by

dler r

req;%tlﬁg p[L Ya ttuo&g in r}g{ l%glfélg’@agla'glge @16 \Q/gj? gf‘g ?ecv?rg dtcf%uﬁ*eﬁln % oXlg valid for the
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*hear Sty "ﬁ""é““ﬂ“’ f‘%‘%e%utrseg&‘g “0%2“%1%% Besféf"’%‘fm PeR s Sesioped
withSuilf-mrfed¢dbackpayeeifitaion dglng, ad snppdrt EdskGiREMHTeSdMidnRIcEument
verBDEL 4.1 SEcuRE ELECTRONI C TRANSACTI ON ( SET)

Clearly neither the watermark nor the user’s photograph are secure in a cryptographic sense.
They simply provide a significant obstacle to casual forgery. Online document verification,
particularly using a verification pen, provides an added level of security where it is needed, but

is stili not entirely immune to forgeries.

3.5 NON-REPUDIATION

In the netpage system, forms submitted by users are delivered reliably to forms handlers and
are persistently archived on netpage page servers. It is therefore impossible for recipients to

repudiate delivery.
E-commerce payments made through the system, as described in Section 4, are also impossible
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The net page system uses the Secure El ectronic
Transaction (SET) system as one of its paynent
systens. SET, having been devel oped by MasterCard and
Visa, is organized around paynment cards, and this is
reflected in the term nol ogy. However, much of the
systemis independent of the type of accounts being
used. O her paynment systenssgmy al so be used. |In SET,
cardhol ders and nerchants register with a certificate
authority and are issued with certificates containing
fot thepayepighbnvdiati gnat ure keys. The certificate authority
verifies a cardholder's registration details with the
card issuer as appropriate, and verifies a nerchant's
4 regi SERECTRONICGICOMMERCEMOREL he acquirer as appropriate.
Cardhol ders and nerchants store their respective
riv ature kevs secureéfgﬁggn their conputers.
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NPP046- SG 59 netpage registration server. This is

U4btie in a controlled environnent, for exanple a bank,
where the bionetrio can be captured at the same tine

4228 t er's jdentity is verified. The bionetric is
capt AEYPored in the regi stration database,

In {He rl’l'éﬁr‘)gg { 39'StEIH Qhel'iﬁﬁ{a ec‘re?fgﬁ'ﬁfoq éer;/r %gts %§ & roS{K Q&%Q %t%%g JIJ%F? (ie.

al so optlona y captu ed an e recor
thesmrpheldery wgiEJarayment transactions.

The netpage system uses biometrics to authenticate the user and authorize SET payments.
Because the system is pen-based, the biometric used is the user’s on-line signature, consisting
of time-varying pen position and pressure. A fingerprint biometric can also be used by
designing a fingerprint sensor into the pen, although at a higher cost. The type of biometric

used only affects the capture of the biometric, not the authorization aspects of the system.

The first step to being able to make SET payments is to register the user’s biometric with the
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regi stration process is conpleted, and the resulting

private signature key and certificate are stored in

t he dat abase. The user's paynent card information is

al so stored, giving the netpage registration server

enough information to act as the user's proxy in any

SET paynent transaction. \Wen the user eventually

supplies the bionetric to cgnmlete a paynent, for

exanple by signing a netpage order form the printer

securely transmts the order information, the pen ID
netpdp@ refiStrioR RBYE ThElak dodeOint ) Cord@IRRGRiIbAGnS foRbt@ple a bank,

server. The server verifies the bionetric with
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usqﬁ’étpg}gt@gagl}/ &t alsp, ontiengly sartyred@ad, Jinked fp fthgy record. The SET cardholder
regSrafidh RBYIE R ompleRedahddOitte tré‘s‘ﬁlti!ﬂ% DFivitO sidfature RBY R EMifidhte are

charged for printing I ow cost documents on demand and
stofedrin Epsipiahgpe CHisysergHraymend carderonmatign i essaresd. givizdbe pepage
regbfi Ldier Ul Milifualis RPUESRAME R LXBRRTER dnICHET Gllymen
In printing advertising material. The'latter depends
tragigctioie | evel of subsidy already provided to the user.
Wien the user registers for e-commerce, a network
Whee othe) wser j eyertwally iupplive dhanhionwtrig g regttetesa payment, for example by
gl b % Sorm! fkek ¥ ! ihn2
el b ERRTRR Sorm 1€ ARRL S FRY Ul Bb SHEE it pen D
and@hk bivowiriggiatado thaaetpagendzistatipmsementThareeraversims thetdometric with

c 0 t . .
rosfE} U (BECRUMAC D o8 p X IS IRE TP uBf B0 RORLE the gy growy in
completapihss heaypesdansactiont o t he user in the forni of

i ndi vi dual statenents. 4.4 TRANSACTI ONS When a user
requests a netpage in a particular application
4.3cont MICROLIWYMENIBI cation is able to enbed a

user-specific ansactjon IDQ 55 in the pa

r ] e.
The pgtoagf, Srtem ﬁ*ﬁf?f’est ﬁr%ft&bw*iﬂh OroRisEo-paymeRty Repflayy iy yspto be
coftveRBRRCIbIQBd [P priafigh b oanpkifald 8Nddnfnl RES & opMecdpPright
establish an appropriate NPP046-SG 60 context for

dogupfientys i RoSTR SO RYRUA™; tiputer 3 Of FEmPHPHL R cxPiagsencurred in

prifig@lvdrGsithOhatbSEThe RAGH ddpnds BRMRVSK] oftsHRi B RIRLAdS EdvRRd to the
must use the user's unique identity to establish a

us€ontext. A typical exanple involves adding itens from
a pre-printed catal og page to the user's virtual,
Wheg Hl@fpbqeh ey for e-CPYMBCRt opgtwork @cepupl is gstablished which aggregates

micro-payments. The user receives a statement on a regular basis, and can settle any

outstanding debit balance using the standard payment mechanism.

The network account can be extended to aggregate subscription fees for periodicals, which

would also otherwise be presented to the user in the form of individual statements.

4.4 TRANSACTIONS

When a user requests a netpage in a particular application context, the application is able to
embed a user-specific transaction ID 55 in the page. Subsequent input through the page is

tagged with the transaction ID, and the application is thereby able to establish an appropriate
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privacy, however, the unique user ID 60 known to the
not page systemis preferably not divulged to
applications. This is to prevent different application
providers fromeasily correlating independently
accunul at ed behavi oral data. The netpage registration
server instead maintains an anonynous rel ationship
between a user and an applggcation via a unique alias
I D 65, as shown in Figure 24. \WWenever the user
activates a hyperlink tagged with the "regi stered”

coﬁg};tmrbwlgerg,hﬁunet page page server asks the netpage
regi stration server to translate the associ ated

WiRRQhhue @Edu@é"thfd@g]@é pagcOQIREN Bmoidesfebidic PRIWeld?, fhd applicafich must
an alias |D 65. The alias IDis then submtted to the

usqthe 8591 s Riqye &'ﬁmf Euestablish arpratexh ) eiselisspmple iﬂWfﬂa(Pwdmg items

froft AbR-pridtedl ABldghgé RAMY QlerYviahdl 2shophing 30, 1S ;ﬁl%& th®user’s
retrieve user- specific state information w thout

PriggspnheERyes dhe eniguyiwhaP G0knemingtp e netageysyisiem Fheferably not

dlv%}g'%& am %bﬁ&tl&%' nﬁh?s' %Stoa Bre'vé}ﬁi ecgﬁé}grﬁnﬁppﬁ@c{tﬁ)h fﬂr&ﬁtﬁe@s %91 easily
private signature key for each of a "user

corpipingdutlepadentlyaecvaiuatad behavicsal drign appl i cat | on
transactions on behalf of the user using on

The pptpigeaegigration ey driigstief fepimang ananomgneys sﬁlswonﬁihe bgfyrgeneauser

an(!l % %[p%ﬂéa!tlglg vidh %ﬂ@ﬁé aIBQED 59 Q&}WEQ F1" ¥Rg r\’VhJﬁ%ver the user activates
actirvations, system ‘recor avorit

a hypplinle ez it thg éhegisterasl atthibuteistbe nétprue anage mﬁoeﬁksdhe netpage

re ﬁl&hcge o Poet?ansﬂz:régne QSQQJI é&ﬁéﬁgﬁ@aﬂo? 9%2 Ot%%%lﬁe? %&Y' tﬂgpglnm 61,
appl'ication provi

intaecdianiD 65 The hmswm‘th@mummqutq tbahyp@ﬂmbrs@ppldamp t 0
allowit to credit and debit the provider for

The kpmicatidnrmaigthing stets igfbnatidm irdp?mdibc’alﬂihx)}D pnd s aker togetrieeauser-

spe%lfﬁ%glte 1§R%at%f t?% t%&v&l@é R%%[o'bgqgjen&%t tf?hrétuserThe

ystem recor e use ness-to receive the

r a I e
Th? rg)zsgeﬁnency o?‘ﬁ%ﬁ baﬁl }(1:(% |ﬂg ﬁl% ﬁ%\%c Mteﬁé%%ﬁ%%y&bemh ofa
uscANRp IR RS, Gblhlldw e bign applicaivh ddosawiths od behalf ©f tiauew using only
s diagramis shown in Figure 40. Each
t%8nt obj ect may be descri bed by one or
TOFQSSISg utr g%%%énglglrrggt?n%gprgéucp Q ecrog f (£\| Pjﬁ)g}?eglmig aBtllvatlor&)thg system
recoels acﬂ@bateabﬁhfemﬂn méiehalﬂdﬂt!tdhseﬁomsmgmbﬁ of proddcagiptd. t at e
di scovery of electronic resources. Dublin Core
Eacte bgpliadtpncio nboringd tvitht e apdicatibn pbdder\\oki {Bo nsyaerh i irintains an

acc%gliltgg gagy %fc Zl%D??ﬂsp 1?@ I}J{%&g&!ﬁ%i”ﬁ@&% to( clggli:t) and gel:ru}? fhe provider for

click-through fees etc.

ap%watlon %Clto c 13%" a?]t

ocune

An application provider can be a publisher of periodical subscribed content. The system
records the user’s willingness to receive the subscribed publication, as well as the expected

frequency of publication.

4.5 RESOURCE DESCRIPTIONS AND COPYRIGHT

A preferred embodiment of a resource description class diagram is shown in Figure 40.

Each document and content object may be described by one or more resource descriptions 842.
NPP046-SG



A resource description may identify rights hol ders
920. The netpage system autonmatically transfers
copyright fees fromusers to rights hol ders when users
print copyright content. 5 COMMUNI CATI ONS PROTOCCLS A
conmuni cati ons protocol defines an ordered exchange of
nmessages between entities. In the netpage system
entities such as pens, pringgers and servers utilize a
set of defined protocols to cooperatively handl e user
interaction with the netpage system Each protocol is
RebdukdéSescibB6hs pyefiiadly @fe the DEEIHATEE mdiad@s albhédd ssbhwviibh #sl¥Bsigned
horizontal dinension is used to represent nessage
to factlifpte Agcavry of slecire rarestsPBMY Gore sistpdptp cpipimsdia tie World
wide "Reb ERERMIRAN(WEY) iResduRRl PERAPRM P¥mBwbRCIRDIY! Other metadata
containing the nane of the entity and a vertica
ek@@ﬂ@ﬁﬁ“myng@§enting the lifeline of the entity.
During the tine an entitz exists, the lifeline is ]
A sxoipe descrption Jugverdentith sightmolders Y20 The Retpags suvtem @ptomatically
traRFdrs Ypyrif Geek bRISGE 10 HnEHOWRrs Fhe A udRYRnEcdpl it content.
Becausé "the protocols considered here do not create
or destroy entities, lifelines are generally cut short
5 as SQUEMAENRATRINSIPRYTEEESES L0 participate in a
protocol. 5.1 SUBSCRI PTI ON DELI VERY PROTOCOL A
A gmefieicatchsendtoodl defives af ordersdl bsbarigp tof omessdgss ibutevesn entities. In the

i A | e nu

B GE, R w0l  pat
conpeeivay Bahidiei uaer imendctivd withahdnegiake gisfefner ent | y, but many
users' editions will share compn content such as text

Eadbprewtd is ilindratedthg evapbf & sdgsencd Hiegrambis ohichthiednrigetal dierysion is

rotocol therefore de]jvers. docunent structures to..
sl o e, e 1 ISt ey B el oueFEshf g ach
entit@d Rptes@injdeiBt S re¢tangloubitaigiag the nbiie AP brtit hrelna (drti@l column
e A T Y
dadhOd HNE MWiurifd the Gilnld a8 entith @ 4¢6id) thellifSing GCIhERA bs 4 BHuBRAiNP MWiRause

descriptions, to the page server 10.responsible for
the RO e P YoM R ERRFOY iep THIREY o senerall cut short

as MM addntiSAlch@tol gaktRihateli@ptiRsICr | ber' s alias 1D 65,
and the relevant set of nulticast channel nanes. It
signs the nessage using its private signature key.

5. INPPO&GmEtRiIbRIoN DR NaRgPREOVOL. uses the application ED
and alias IDto obtain fromthe registration server
A nréferrecamtodiprohefiapgbaggption|dBliG, prefeecl isssipws inddgwe td
printer 1D 62 (which may be explicitly selected for
A latge nuppdriof aseronay wbsonhy topeperipdical publicgtione Eaphluser’s edition may be
laid® Bﬁt%ﬁ&gnﬂ a&ﬂ ntliﬁ Y | eldﬁ%hé ?fpl shafe& ()I’ﬂln‘rﬂh%@ltltgnt sﬂheas text objects
appllcatlgh s certificate allows the page server to
and/igragé ybjedie Thesbegptisi dehiatry petocthberplapalelivers document structures to

individual printers via pointeast, but delivers shared content objects via multicast.

The application (i.e. publisher) first obtains a document ID 51 for each document from an 1D
server 12. It then sends each document structure, including its document ID and page
descriptions, to the page server 10 responsible for the document’s newly allocated ID. It
includes its own application ID 64, the subscriber’s alias ID 65, and the relevant set of

multicast channel names. It signs the message using its private signature key.
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server's request to the registration server fails if

the application ID and alias ID don't together

identify a subscription 808. The page server then

al | ocates docunent and page instance |IDs and forwards

the page descriptions, including page IDs 50, to the

printer. It includes the relevant set of nulticast

channel nanes for the printgr to listen to. It then

returns the newly allocated page fDs to the

application for future reference. Once the application
Thb @sgedie/er usbsithe dp;ﬂichtldafIDtahd? aliizdDIte ﬁbtamtffotctcﬂlbl Fstratont BRver the

coR BT B HRS e Bb h F LA G P B
forshedplicadibh, € gy Bétthe LRE's PERMIL @AY aﬁﬂhéﬁiﬁpﬁdaﬁﬂhﬂs cbrEifiSdte.
channel s. Both page servers and printers nonitor the

Tha pfpliefidnal Rrtifithtt ialléwd the pagnetver tari/erlﬂ'y&ﬁeemh‘s@agerk@nﬁture The page
uired content aqbjects, then ab
serﬁca‘ %d’

Th
PR 1P i TERRHObETYT BiP ¢ ke, SpTertiet AR et i [ de gaether

idehtifyS sabdcAMEontdDe. page servers to add conplete
docunents to their databases, and it all ows the

Th@ngJ S&rSert e hailbtatel RcERHL ABD hige MstdnddYIERIINSrwards the page
[ VATI ON. PROTOCOL A rebeferred enbodi nent of

a
dessypitans Hrludieg Piast iDsOpkote oiter-Jt Erbges thp redevge et a5 multicast

cthamaﬁe%s{heghht&l&%h@ten@ net page with a netpage pen,
the pen communi cates the click to the nearest nel page

1t thénl Bfufls tRGEwIyTdIBcAdd fake ITANE b iR atl Ao FBRR: 8RS,
| ocati on on the page. The printer already knows the

Onk&6 hpfifcatidhenal eRirfbl@AL Ml BethP 8ftubRANEEL RN tRhO§BEDbers TR cted
printer determ nes, via the DNS, the network address

P“B‘F"St"l*?ethﬁ) By ast g TeTvEDait AIRIHe vaTious pibsets effhashapsdghjects on
thel Pre%}usg heleadd ﬁlﬁﬁt&amaﬂeﬁsem Qg%]a Berldr$ af@GlRteks mhl?ﬁor the

user as recent interacted w't t he same page.
apmpwrrweelfmltl%hchﬁme{ea@nél geceifetheis peapimpd qon@mcﬂm%rfhw ére ﬂllqy able to
fate iCoreies MifBH Gddufmknd BGALOMTHL IR tnégsgess%fv\éﬁfto add

page server |oads the page description
completmdpml@ats iy thein datphaens, anpditahaweihe prinkm ésprivh th@ ldocuimepigt
el enment's zone 58, if any, the click lies in. Assum ng
the relevant input elenent is a hyperlink el enent
3.2844, HW%W%EY&EQN?BQWM ains the associ ated

NPP046-.S
A G fsda Ry’ %xeer%ﬂfs%ﬂt’wgn RISHRE R 9 %?‘5»{ he
plication server ting the lication.71.
WAL SR8 S L Mg ep PR s ok o
nearent m@@mﬁﬁlﬂtﬂj 60%.€Thd cEDicﬁGdefnﬁﬁéE thB @ageegidsd labtionnon $ieMULY The
t hen aiﬁ a aII uni gue h rlink

P“Ptsm!@% Y pvase IaT Bl o B R (B ScRRection protocol

The printer determines, via the DNS, the network address of the page server 10a handling the
particular page ID 50. The address may already be in its cache if the user has recently
interacted with the same page. The printer then forwards the pen ID, its own printer ID 62, the

page ID and click location to the page server.

The page server loads the page description 5 identified by the page ID and determines which
input element’s zone 58, if any, the click lies in. Assuming the relevant input element is a
hyperlink element 844, the page server then obtains the associated application ID 64 and link
NPP046-SG



request 934. The hyperlink request class diagramis

shown in Figure 44. The hyperlink request records the

I Ds of the requesting user and printer, and identifies

the clicked hyperlink instance 862. The page server

then sends its own server fD 53, the hyperlink request

ID, and the link ID to the application. The

application produces a respgnse document according to

appl i cation-specific logic, and obtains a docunent fD

51 froman fD server 12. It then sends the docunent to
IDtshearﬂa@enﬁ;ﬁésy @it thellOKS MRS @RSk Rli@eds Qi tHeh@pllatanRAler Bosting the

al | ocated | D, together with the requesting page

ap@é?@%% s D and the hyperlink request ID. The second

page server ends t he hyperlink reque )
Thaaﬁe SEREIH FHPndDene tFH i gfheﬁa@em@'g&g\}e?r p&o E'Be&bweslﬂféaﬂm
set¥& NEHROAEH NBcHSES bR DRliqRd hypbdink fdahesb B STRRI HuilBS4 hyperlink

e server rejects the request if_the higerlln

req“é% déstThp agpeélseﬂﬂ rpqugst Slasy dagrgp isshave diige 2a dhe hpstling gequest
rechPiR (IREIER B HRALReHHAE URT aifd frREAI A8 idAGHITRI cl?cﬁbﬁtl@fpéﬁn@ﬂgance
86§a e IDs 50, returns the newy allocated

© RPES EEVEk @ehsen%ﬁdasa“ﬁlweverdﬁpﬂe@e hﬂ&élml‘?é?ﬂ“e et & and the\yyk ID
1o BRLANRAGn. @and finally sends the page descriptions to
the requesting printer. The hyperlink instance nay
Thb %ﬂ;l%%orﬁpﬁ%@é Qgrgélblons(e rRBRAGE 'aé’c%rdu% t'é%pph&tﬁ%‘ kﬁe&ﬁ@ dggic, and
I rst age server 1ncludes the transaction In
obtahwe ard@@g@geﬁé from @n {Ip geregs g 21 It then ownds thg |d9mmenbmshq Iage server
lﬂﬁg%b&ﬂ% iy th iﬂyper% fewlf aﬁ&?d&:ﬁaif)t It(%@fh?tp@ﬁhft eyre ueistn}ﬁ(page

ext for actlvatlon
senver(pUDrand the lmB@hnleiemstlDl e. its "alias required"
attribute is set, then the first page server sends
Thpsedond Ipageptervell $@dE thedygertiblerchygse HP ianrk appliggsioh ilR e itkenfinsOpage

ser@”f ib %b{aﬁetp{)‘?&}e ﬁdhﬂf‘ng ?1%: Y5y E {mrﬁér D ézo F%@gﬁ% &g? géorvé.tr Eggcts the

fie User corresponding to't
recmbstafs‘.hé liypédink cguestisy oxicd gr Bdortaheffetgp kpimttioon | D and
the user ID. It includes the alias IDin the nessage
The eptond trpge bevapploratet doommerd | ihstance gnd ipegcalBls| 30 attinos theonewly

iSSP RELRTE ke S AR DRl

finBIRGEQBCEhe e desaripi®es todiicaaguestirgtpriolee on a net page with
a netpage pen, the pen conmuni cates the stroke to the
Thea dgpekik insmrpmgmypinctluﬂeear meélfﬁnfgﬁﬂttraobaeticbrdﬁhﬁs fih edhichhogse the first
The inter f

pa%: s%xevle%l%gluiesgﬁei téansz\tlc\jlt]lon rﬁ? g ﬁa%e entttﬁtthe ags car%l g‘gis anaws the
apgifchiidogo padthish a)trﬁd?.ectmpalgaefsebmeﬂ {drQhd hypédiek arsivalonnay .

If the hyperlink requires a user alias, i.e. its “alias required” attribute is set, then the first page
server sends both the pen ID 61 and the hyperlink’s application ID 64 to the registration server
i1 to obtain not just the user ID corresponding to the pen ID but also the alias ID 65
corresponding to the application 1D and the user ID. It includes the alias ID in the message sent
to the application, allowing the application to establish a user-specific context for the hyperlink

activation.
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The page server | oads the page description 5
identified by the page I D and determ nes which input
el enent's zone 58, if any, the stroke intersects.
Assumi ng the relevant input elenment is a text field
878, the page server appends the stroke to the text
field s digital ink. After a period of inactivity in
the zone of the text field, gt he page server sends the
pen ID and the pending strokes to the registration
server | | for interpretation. The registration server
5.3 dent HAN®SRITDG REGIGMOONPRPPOAOINY t O the pen, and uses
the user's accunul ated handwiting nodel 822 to
Whentaeysprr dsaws heroke piok egipags Withndwipaget en, thepen coonpeicptes theastroke
to HYMYALE SQ?JL%‘Q ﬁnﬁﬂe ‘i’hee&mké’ld&ﬁ s the EE% 8! a°tB bt fe Phe.

server e text to estl g page server.

R N T NI T

pagssmver Hyinttheaisuaipay. el enent whose zone the stroke
intersects is a signature field 880, the page server
The (Dagm@eﬁd badsthe pageckeripon halestifgd by tieepage ED dhdsderﬂérgﬂilteahvhich
mpu? elem rgrs ezo qogranoqhe st%clﬂ(eg %Setésre\c;tg :ngle‘ﬂl&tgn} relgxna%t InFIB epeglfnt isa
texd lﬁelldtsmg thmge segves amxekchshd strokd® thieggpit Sieldat dlgml mter ver | |
for verification. It also sends the application ID 64
Afees 8 periat ednastivity inhhae fone of the tashiield, thé ga@isgmat sends thd ﬁndD and
s the curr.

the el stap i, O 5he pABp senFhd! 13, PRy TbE i ation server
iddncfiext iht ea d:oh@spldﬁdiﬁg tcr:mer;eﬁ,pmddusag theQustie aqoermyla@d thandwriting

SE the user's d natur 8
mifERR o PHE S HhE b ReRTCer O haeTM e iche e ot
thd'ha§lst\/a&foh fséree rbtnms sheOBatd (R, requQing @ggesdeﬂat ITOB pSEy sé@er appends
uses .the applicatio D 64 and user ID 60 to identify
the tpd 19, thg foxgv ‘Bequ'ﬂl?é?’itgiﬁ- specific private signature
key. It then uses the key to generate a digital
|gng$ure of form and returns the digital

i gn IﬁF%TW\;%FIFéHQgg’ﬁOHSC%ge server. The page

As%ﬁﬁﬁ{ ﬁle tae.ﬁen& %o@ Bhd Ak s§6k9'?1?:£1‘§£c?s is b Qighd¥re %ﬁm@b UYhEpage
sets he associated formis status to frozen.

sermelﬂdtpgqntialhestr@nmmc sigiaturt field’s digifel ik.i as | D 65 of the
corresponding user. This allows a single NPP046-SG 65
Aftepp periasl of appetiviey iprthetzops of thu%%wtur%ﬁg‘ﬁa pags serger Serderly pen 1D

61 %HE Eén%gpmm'théb‘régs ol &gve N e@i@fcat&% ft f19" Bhds the

1 oNn protocol IS snown 1 n
applishtidnsid) @haserseatrdswith the éormmfrwﬂwnptbfr Blglvrﬂturaﬁthdvaparb s Wil as the

IH #DESJ letﬁvﬁlrltegteda%rc%gltg&oolf é]%%}!np e[%e 'r%istrﬁ?o%t Ry féen?ti’ﬁes the user
SOﬂE orms addi tions.

corresponding to the pen, and uses the user’s dynamic signature biometric 818 to verify the

strokes as the user’s signature. Once it has verified the signature, the registration server uses

the application ID 64 and user ID 60 to identify the user’s application-specific private

signature key. It then uses the key to generate a digital signature of the form data, and returns

the digital signature to the requesting page server. The page server assigns the digital signature

to the signature field and sets the associated form’s status to frozen.

The digital signature includes the alias ID 65 of the corresponding user. This allows a single
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In the case of a form hyperlink, the hyperlink

activation nessage sent by the page server 10 to the

application 71 also contains the formID 56 and the

current data content of the form If the form

contains any signature fields, then the application

verifies each one by extracting the alias 1D 65

associated with the correspgnding digital signature

and obtaining the corresponding certificate fromthe

regi stration server 11. 5.6 COW SSI ON PAYMENT
forROE4PHEE mBltiplealksatTsighamprgoodi ment of a conm ssi on

paynment protocol is shown in Figure 47. In an

e-comer ce environnent, fees and conmm ssions may be
5.5ayalffarM Susmissioappbroadi on  provider to a publisher

on click-throughs, transactions and sal es. Conm ssions
A paferredanbedpent P submission Protnend is shoppdn Kgyredbso be

payabl e fromthe publisher to the provider of the ]
Forpp submdssion ppairsip Farin i perbigk astivatipp Isthug llgesie protoceliefined in
Se@ich 88, Rlth G oS LREifE Leidns| T OM the tar get

appl 1 cation provider 70a (e.g. nmerchant) to the source

In ARRALGRE FQR IRLAVE @, @Quﬁz& acaﬁgatgg gtésfag@ %e%né by @F g%gfg :sa%r 10 to

the source application provider prin
theppplidatierr 7174150 ephiains drefform Hppt anslahe emrenedaési apetsnt dighe form. If the
f g . r . .
o5 By S DA RR Nyl By BRI i
IDB52assonkitad witle theagogrespoadipg digiteli Dgnatveedsl tlgainiog diti cortel@nding
cel%lﬁ&‘aﬁecﬁoré%'r%gg&%{ié’d“seﬁfepw.d.er: It sends the application
provider cretit to the original page server together
with the hyperlink request ID. The page server uses

5.6t he h*ﬂﬁﬁbgﬂﬁgﬁﬁg§§§3§°? x40 1dentify the source

appl i cation, e credit on to the rel evant

A prefgirsd dnitoll BitnSea\temiskioh phyd@at fretocolid Moth & HAWE §8
application ID 64, its own server ID 53, and the

In By pebiinBi¢e e@dtRmbnt, fek arkheonimiglics adyl RNpayEB1Y BomCAreaptiation

t he correspondi ng. application provider's accqunt 827.
providenfogt, Pu st ancdicfeHiEous DITABHCIBH aﬁ? SUPH&rPmINGS98 6 dss and
coBflissibds drN@nFIRidnG Ataly Qo MePal e frihd @ESplblster @it ptRRler of the -

printer provider, it sends the printer provider

PriffEladi t to the original page server together with the

hyper| i nk request |ID. The page _server uses the
The pyesrliknieayes R ot i msgdoto; 19BK3 fog rfempHIsionesredityfipm the target
appiRMES prd\gdes 7@ e, RetchR D Bie _rs&.lr@é/;@?ﬁcatiﬁ@ Po$iEr3H0b @ik, publisher),

server together with the printer ID. The registration
andsfxry ghe S@‘F@“oqplpbcaﬁﬂ%l’m&’é?rr7@g Bohe PG e evides 72-pr ovi der

account 814. The source application provider is
The farges aplicgtianotersives dheokyperiak jrepuigtti [Py fresm thengnge gpryert 10 when the

hy PRk i€ &bk Qivated, as described in Section 5.2. When the target application needs to
credit the source application provider, it sends the application provider credit to the original
page server together with the hyperlink request ID. The page server uses the hyperlink request
ID to identify the source application, and sends the credit on to the relevant registration server
11 together with the source application ID 64, its own server ID 53, and the hyperlink request
ID. The registration server credits the corresponding application provider’s account 827. It also

notifies the application provider.
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provider, and the printer provider of the identity of
the source application provider. 6. NETPAGE PEN

DESCRI PTION 6.1 PEN MECHANI CS Referring to Figures 8
and 9, the pen, generally designated by reference
numeral 10 1, includes a housing 102 in the formof a
pl asti cs nol ding having walls 103 defining an interior
space 104 for nounting thegpen conponents. The pen
top 105 is in operation rotatably nmounted at one end
106 of the housing 102. A seni-transparent cover 107

If ke dpPhdatietp io@1d5ﬁﬁee@@ﬁﬂ&bdlﬂh€?ﬂnt¥p§r091fder itTkend3QHS bfller provider
102. The cover 107 is also. o | astics, and is

ded
orqdifriprifty it RAGRPrY A08S bt Wik the lpeahgpae 1By G page server uses
thé 'ﬁﬁﬂ‘lﬁlkt REudIS B b Qdéﬁhgwth'é[}ﬁ‘ i 284S s EP b 1& e dP U k€ Ghe relevant
hin the housin he cover 107 includes a main
regjﬁfaflorl OSr¥Rhi tegsthe b‘§tﬂa nthe apringerslly-r dne drseistrrdion nigrvep gerefits  the

cobrBondARnRE prfdiePREnAt PI40) €Cting portion 110 which
proj ects bacﬁ fromthe main part 109 and fits wthin

THR s6QEL SpReRdh gﬁbvﬁiems dptibnally TnOf BRI 'ti'ﬂe aBRityet the ¢ aflication
t he housi ng radi o antenna 112 i s nounte
préyader.ragd tm@rlpﬁeb?retlﬂm@@thp dstentigof the @ourw appligatipthroYideisi ng
102. Screw threads 113 surrounding an aperture 113A
on the cover 107 are arranged to receive a netal end
6. pi eceNHTPAGE PENDESERIEEONor r espondi ng screw threads 115.
The netal end piece 114 is renovable to enable ink

artr ggﬁ ement. Al so nounted within the cover
61507 |% a Eﬁg]% or status LED 116 on a flex PCB 117.

Reldng @rmgmas alqak) 1h8 pé, $6heraMy AESEhaRA bl ReFerbhc@huREB T Vincludes

The status LED 116 is nounted at the top of the pen
a hpgsing YR ‘@3@&0@1 qf aplastigsanalding hﬁvmgtvgplls eﬁglﬁg ajiterior space 104

fopﬁgﬁrﬁhg t]ﬁ%'ﬂ c@nci éheﬂt@rﬂﬁrl peH%;kld%Qis '1ﬂ15pe%18n %Qalﬁ? nﬁaunted at one
non- mar k i'nk pen cartridge 118 W i b

eng 106 ¢filp 1?9“31?&/ ﬂ&’s AF?J@I Gnsparg geves 1(7jipseeyred orthe ‘Pﬁﬂaﬁle@éd 108 of
théﬁo@%ngl'ms irflec otk ﬂh is al§cﬂﬁ ntb@&éﬁ 'pﬂigtlcl %d lsﬁ'omrfrommll ﬁgns arent

cartrrdge nib 119 or the stylus nib can be brough
matesiality ederNPRGbE: @@u@BT to yigwohg bfatep éﬁDeldé ncppted Withipethe housing

105‘91‘11%%0\‘?&? q of hl%fﬁﬁtaséarlr%%r ngt & g%lblp Ehé)g’tglﬁthh? s ftRndaRe é%f’lgS of the

Respective cks are nounte
housht@ 108land aprqiéctige pdrtign AHwikitly prajsets Pack froasihe otinvmityl 09 And fits

w1{h% ?E(ﬂ’pfjs onﬁ%@sg‘?ﬁ fle}on‘l]rgdS a'tﬁ‘e wilfs4lo§ %f {h% htonsq \/ﬁoﬁﬁ k_?(ﬁdl(]‘ Qrﬁenna
I'n opera arranged to rotate . e
1 12 armmautqddiehma &el mojkaie $01aloc and, ¥adin the hchxsmg dﬂfm Sofewghreads 113
Pl S 835 S Bl BB RG] mgfifge 14
incliRitngacutiredidddifhg screwiittrbadn 11 h&'he ametad lend piz@6114Gr renatvalile Gnenable
of t.he egrn b%rrel 125, the slider blocks 123 or 124

nl?ﬁ%tgdge rep aceme .

Also mounted within the cover 107 is a tri-color status LED 116 on a flex PCB 117, The
antenna 112 is also mounted on the flex PCB 117. The status LED 116 is mounted at the top of

the pen 101 for good all-around visibility.

The pen can operate both as a normal marking ink pen and as a non-marking stylus. An ink pen
cartridge 118 with nib 119 and a stylus 120 with stylus nib 121 are mounted side by side within
the housing 102. Either the ink cartridge nib 119 or the stylus nib 121 can be brought forward
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relative to each other to project either the pen nib
119 or stylus nib 121 out through the hole 122 in the
netal end piece 114. The pen 101 has three states of
operation. By turning the top 105 through 90" steps,
the three states are: Stylus 120 nib 121 out; Ink
cartridge 118 nib 119 out; and Neither ink cartridge
118 nib 119 out nor stylus g0 nib 121 out. A second
flex PCB 129, is nounted on an el ectronics chassis 130
which sits within the housing 102. The second fl ex

thriBdh Gpieh end LY  themetal éndrpide L ED by Idtaticar ofilieOpendip Y05, Respective

sl SLebadialLon, Lot Dol eetlon on o LG SUBEcE fu.

rotblaBl¢ call@Rrrdl 2 5 Q@ rsedvegieiovthd ger’ ©b! 196 tig @péradjnadnucu&aﬁgea% rotate
t he surface. D ecq¥d flex PCB 129 al so
15Hpge

thereyiitho Thy etare 33 camilP e theory GE&Sla e wals 181 of

theI Eeﬂrﬂ Sbﬁhatlt €4m am“B}sFm%al 128 rprOJadi@lg ffmnp gnfef Qiol:l%rll?:hdnﬂ 124 fit
for control |ng operatlon of pen

Wltbfﬂ the gamp plgt k261 98 retatipnpd @%%rhm#dﬂaéae érd@tal?loﬁqsdé% prci)t move

relﬁﬂ]aesto Whdnhttker wﬁmﬁ&v&ﬂh@r&@z p@elb RIPLLGYISs AP IQFBﬁtafﬁi%ggh the hole
beam onto the surface and receives 1nages onto the

127 iathe mstah suet Pigegol 14 Phkeen 4 Bhpasythegg platss Q%@e@@ﬂh &yttumipg the top

10§9§@@ﬁg@¢§ Nhd RReSAROAd. flex PCB 129 to battery
contacts 1e7’mh|cﬁ are nmounted within the cam barre

. 125.5eAud BHMyBL k38 connects to the battery contacts
137 and the cambarrel 125. A three volt rechar geabl e

. b?tﬁﬁfﬁmﬁggzﬁbhﬁaﬁb%nﬂEuﬁhe cam barrel 125 in contact

with 't attery confacts. An induction charging coi

« 140 NesndBiidgeld blqyﬁnbtlh@o&%mﬁuﬂ B 9 to enable
g8 o

rechargli ng of t tery 139 via 1 nduction. The

A&@&{&r}ﬂ?f 35@%@,@3 RY c°sc Lok 184 @fll@l‘flsltslbvﬁaul]‘tﬁghousmg

and infrare 144 etecti ng di spl acenen
102.nThersecand el é’EBel29mnmg nnfraeﬁi higlp 18 héorgrapiding mf@red radiation

foné}ng ¢ tﬂ)kl o'ﬁé) he Etgﬁge %%magc'e #éﬁtﬁ)gelg? fs p%vll%ed%un{eﬁ ﬁ S;re%og:ﬁ flex

det &r m fati onto orce being app
PGBh te29sﬁpr fra:elembyeﬂdwd pediatipnrob heaguriadey Chs saupigl 11 PCB TR also

mcjuﬁs Qﬂ&# 19 ?‘%ﬁ?’léﬁ%?ﬁtg na cﬁ 1rkcllg£§ ?.r( g?r@a}l he}ﬁérgn{i‘ Eg r%ég?){fer and a

via re owWn) " moun
coftadlekehifl 233 fanant@ling dffeRfid6 oSk 6S 10RLmtbept1cgbllopi( h&édﬁmﬁ&ﬂfmm
m ?%g S(’:iléﬁr pl?%ngs)tps{ots? \\g{ﬂg’m g}e cméerrllg'?a J;pr?jﬁas ebn m?rirgi beagl %nt? %16 surface
and GSceaAes omageslamdneﬂaeaxmﬂge elsb? 1BDr therp@pplg wie pan cdifhdet the

coBo ER 8% T sectat BPh Pl L THUEY £ kA B iin e
cam ibbrrdi 225.0¥ tetmikaldas bdsﬂnd@emﬁhebbattery contacts 137 and the cam barrel 125. A
three volt rechargeable battery 139 sits within the cam barrel 125 in contact with the battery
contacts. An induction charging coil 140 is mounted about the second flex PCB 129 to enable
recharging of the battery 139 via induction. The second flex PCB 129 also mounts an infrared
LED 143 and infrared photodiode 144 for detecting displacement in the cam barrel 125 when
either the stylus 120 or the ink cartridge 118 is used for writing, in order to enable a
determination of the force being applied to the surface by the pen nib 119 or stylus nib 121.
The IR photodiode 144 detects light from the IR LED 143 via reflectors (not shown) mounted
on the slider blocks 123 and 124.
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119) by imaging, in the infrared spectrum an area of
the surface in the vicinity of the nib. It records
the location data fromthe nearest |ocation tag, and
is arranged to calculate the distance of the nib 121
or 119 fromthe location tab utilizing optics 135 and
controller chip 134. The controller chip 134
cal culates the orientation gf the pen and the
ni b-to-tag distance fromthe perspective distortion
observed on the imaged tag. Uilizing the RF chip 133
RudbA gaip tpednetl bad 14D ere pasvidkd lov(?eﬁlclk thé amsmstof&m:elodél@g' 1@ to assist
i nk dat a gmhlch S encrypted or_security and

grippipg g eer Hdrandiieon oekse e "élﬁ%%ﬁlﬁ’s‘f‘%ﬁ‘)r CPPP“H%‘S RO L Higpeket.
system \Wen the pen is in range of a receiver, the
di gital 'nk data is transmtted as it is forned. When
6% he ﬂ%ﬁr RPVER out of range, digital ink data is
t
TP RG] S mbink Rl P o0 RERe Pl s R Rpflyyta! G K it
119)dhy imegingxi thet infrared Speptrumytag sireafof thehmarfpenin dlet vicnityoef thhaib. It
I
rec%ﬁf fttﬁclg%tlapﬁlatff §&P kﬂ% negr@ %eyaltlsgen?o gﬁtﬁ% rﬁ% %Bﬁfa\% lltl Jlstance
of p;iernﬂiﬂ)ﬂl orF 1Qu‘.‘r0&n (1Y Io@tuan tab luGliknglomigs &3 and| costtallat chig 1341 The
hitect.ure.of the ntrol | er..chi
co’if?)t] . % gur e aicdl?at BT %&lgn P fe%r SR At dC{ﬂF oH)stO'ct) (ih%%ncgzrgmm the
pesirchivelBBortibebservadien ibeinsaged g2, the tri-color status
LED 116, the IR illumnation LED 131, the IR force
Utfhemg dre REEiH 153, and aterdniad 12 te pen $ENa0 transpiﬁﬂlh@di'gm &nk1dd. (which
cont. nt r ol

| l.e

s g B e oo ﬁﬁﬁamslftmg%éem

bet t f t t.r
WSS 155 TR OE rSler BE BRI AGHH P s BBk Rt v
theAgend0a heged @ df Ginga ldigkanivie dite fis HufRrddSviehin the @ed 1310(the pen 101
i Gt wuhe Pl et SR Tk AR A s L minutes of
thel pah @ctiacen thd durfabd)@nd ames uehdnbittddged. mage sensor 132, A

transcei ver controller 153 and base band circuit 154

Thaf:@]t@llacchimmhuﬁﬁaduﬂt@ dnthesccamieflon ROB 12960 e pehilPL. FRdre 10is a

i.ch cl udes. an RF cjrcui 55 a RF r sonators
bkﬁ’ﬁ dagra lisrine g gnors st Ehaaf%e%%ogtﬂ? gma o £hip 134y figure 10
alsé @m\ﬁsqb]brhgégtam@ QEFRSWF cléémamte g% saikor RCcad@s color status LED
| ocation data fromtags fromthe surface NPP046-SG 69

11,5 thepigions LR 1S 3o THrahia S780% HEDY Yo ands irsree sonso
phitb@bedisede 144, controls the LEDs 116, 131 and 143,
and handl es short-range radi o comunication via the

Thé G}Jéh Q;ohthﬂléﬁ GRIpVEN theldes! § chirdling"Bdbddior PR5S BLEBBE @nables the
ener al - pur pose RI SC processor. The processor

ex @e Oé id@ta g%rwe%%?ﬁ@ew@f thesapesentsp (i Badioemasy 147 and a 512
KIEORAN] 436 ke atsodn@fda DS SRRBYo-digital converter 149 is arranged to convert the

analog signal from the force sensor photodiode 144 to a digital signal.

An image sensor interface 152 interfaces with the image sensor 132. A transceiver controller
153 and base band circuit 154 are also included to interface with the RF chip 133 which

includes an RF circuit 155 and RF resonators and inductors 156 connected to the antenna 112.

The controlling processor 145 captures and decodes location data from tags from the surface
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circuit 154), image sensor interface 152, flash nenory

147 and 512KB DRAM 148 are integrated in a single

controller ASIC Analog RE conponents (RF circuit 155

and RF resonators and inductors 156) are provided in

the separate RF chip. The inmage sensor is a 215x215

pi xel CCD (such a sensor is produced by Mtsushita

El ectronic Corporation, anghis described in a paper

by Itakura, K T Nobusada, N Ckusenya, R NagayOshi,

and M Ozaki, "A train 50k-Pixel IT CCD Image Sensor
vid tlms i4gRisedsolf £32CAbRItRs ﬁlyS‘bremiensdr?g&odﬂi&eamiiaediﬂtl@llisth@I]EDs 116,

ect r.oni vices, Volt 47, nunber 1, January 200 .

13 LA 0 e phirtonef Tl UMD Bk Ry CaREAvER o} 2
melliubri- @i forhdnBe(~40VPRBgcRéral RGRe REVUSHb&sBY. be used, such

as CMOS type image sensors. The m ni num pi xel count

The PPocBRorTPI5E digitall tRHSceivee RRIBhEEs QRnicBRed &ML 197 and baseband
.required. The controller ASIC 134 enters_a_ qui escent

cirghiaf W afMage SESHeMIGHD SF-nsh iMAMYY AL AN REZHR PRGN 148 are
intbdatBPlin iaNsikAE aitolld WRIA Mégaﬁlﬁ-cohﬁaoﬁdﬂﬁéogm:oﬁi%uﬁslﬁ and RF
edicated crrcuit 150 which nonitorS the force sensor
resgpRitre Aidipdrctoau! Sanyre REgried ighe wearate MEBIPt er 134 via the
power manager 151 aon Eggfn- down event. The radio )
The image seisYdt 2 & bl mpise (€4 ispehrarensghisiperdnecd by drtyvsbitagigrgronic

CoRriRh,| atd iSRErBYd inGHaflr®$ Stakih, SO NIESsad ON Ok RN hi
al ter natively in Pialn®9 b 30 AREIRad N Qkusenys, R Nagayoshi

and M @rpki, A mah e0kiigel d B ICCIY sy Sepaprcfor Mirdatuie dampracyyslemGy EEE

TriRRBbRPRE thoRlcl DSARE VAft £C LiRbbr Lo RLAY b8, which is incorporated
i nterference-free conmuni cation. I n ah alternative

hesmgudeimenee) withen Befilt¢r@bendppes vbunagn sangrirs ay deludt seich as CMOS
ty}ﬁ%‘%ﬁ 's@ﬁsbfg.nl“ I(ellﬁi%#m blgél%BJn@&ﬁl I:Te%org' QHEJS' Jegélﬂﬁh on the resolution

communi cation with a base station or netpage ﬁrlnter.
reqified. pen may be connected by wires to a printer, but

this does Iimt is usefulness. In a further
The pdydedllere®IC 13Aentpsr qh@scenngdte dides apeped of indctivibt Wogdhapen 101
is xiog %eéoﬁ{a&%[]hﬁar s%rﬂi%ﬂ? En%gwé{ites b Ia%g%%d%l:ui 15%%i81fr'u;csnli]t8rs e Yorce

axls. e acceleroneters are shown I'n Hgures
serBorgpigtol®de md4 gldostkeoyt the nentrollbrel 39 rvéavthe power afiantgdee 151 on a pen-
sodccel erometers enabl es this enbodi ment of the pen 10 1
0 sense notion NPP046-SG 70 w thout reference to

-ac i I ' ti Syt Q
g LSRR L 1LDELERAP IGO0 I e
cotdhleentelepkemts, byal@matiheinttheofnlicanbel 248k Hz intdseial, stiamnif@ and medical

ition on the surface. For.exanple. if the abject
s b, 3y o ivenB o nd BT Pl ke Totmee oo
commbiicaion.
In an alternative embodiment, the pen incorporates an Infrared Data Association (IrDA)

interface for short-range communication with a base station or netpage printer. The pen may be

connected by wires to a printer, but this does limit is usefulness.

In a further embodiment, the pen 101 includes a pair of orthogonal accelerometers mounted in
the normal plane of the pen 101 axis. The accelerometers 190 are shown in Figures 9 and 10 in
ghost outline.

The provision of the accelerometers enables this embodiment of the pen 101 to sense motion
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then the tag I D of each location tag wthin the area
of the input elenent can directly identify the input
el enent. The accel erati on nmeasured by the
accel eroneters in each of the x and y directions is
integrated wth respect to tinme to produce an
i nst ant aneous velocity and position. Since the
starting position of the stypke is not known, only
relative positions within a stroke are cal cul at ed.
Al t hough position integration accunulates errors in
withbe rsferes@cio amdet drcationangs, alacded e deEticﬁrthsttg’ pé miplle;d at a lower

A0 B O b S0 o ogtonon e

suriNE&' AAGCEx Al N THERe DRSS E’ﬂeﬂ&teﬂac& inpt SGER @Mbﬂnﬁ&&r Rhton),

t|c nted ne e wal I nter 01 is sh
thel“d 942 i‘é§£ﬁ’g$3%°afl?ﬁ feg Q’P f%g‘sth‘? atpa 8{1'3}6 jrput e ﬂg“’”‘b &t d‘éﬂﬁwenﬁfy
the ifpurblgme®s 12, 12a and 68, it prints netpages on A4
sized nmedi a using duplexed 8'/2" MenjeTM print

The B@eRRS0PMLasaRd bhth3.acdelerstidss i AEN & tBEH aridP@Fecthik i integrated
with the_ paper 604  passing thrqugh duplexed print

Wit FesPeRt & e DIRYVERD HHRNERCYE VRPCIYGAPSIH®s of a sheet
sinmul taneously, in full color and with full bleed. A

Singg fheistapige PPYEeer thegks lafl%té@g%rontwlﬁ)‘ve Rogitiensyithina stroke are

calBAGES ARhdubk Golifibn MRERAon ARGmalaRd diroff inC Hdt &mdar hddbleration,
engi ne control | ers expand, dither and print page

acqeleEqmeders typicAly brygIhigho@sobition: Ml timg duiglipn of grgtrokpypver which
errb b€ ]ateDisRASNY assenbly 605 applies a strip of glue
al ong one edge of each printed sheet, allowing it to
adhere to the previous sheet when pressed agai nst it.
7. Thi s Ng@atePrvTER DRkciptinsl docunent 618 whi ch can
range in thickness fromone sheet to several hundred
sheets. The binding assenbly will be considered in
7.1cl os PRIEEER VIEG@ANIGS Wi t h particul ar reference to
62, 63 and 64, Referrjn Q0 Figures 11,
Thi?%’(“ca%?a -mofpfed netpage Bigllpringer 6%}%5{5‘?"?’}{%“8}’ a%@‘l“%"dﬁ@ﬂ%‘f $ 13)1““‘1 12.
Asa;emwwrplha@gsﬂr& 12608, andVb8 qﬁrmm@éﬁheﬂ el nf¥Bia Qking du lexed
nept s and assenbljes. As best shown in Fi

u

‘/zf tM‘f’i%i§t a PpRtheings) O afidat Br Hyiseo S%gltt paper rpaﬁhtmﬁpwé paper 604
pasﬁfﬁ tthidgh \ﬂgﬂil&!&d' inf Q:Hﬁﬁ(%dﬁ(ﬁy a;ﬁi B@Ep lWhm rgﬂt rhgth sides of a sheet

Sins 046 %G % . e front
Wy, 6o dull Pfé?foqné "h‘ﬁ‘l @‘Flr%eeéOé ﬂalH SBvré&terflmé%ﬁ processor (RIP)
rasm&éél @gesﬁéqnﬁﬁm ¥Rha¥ry! anFQ'pQﬁ ’oftcﬁgf&ﬂ pRinfBide] a&ht%ne}soemd

make 't roduct noré appea | ng consuners.

ditlgr gy} Bring paas igpges to theeduplepd pr@ﬁheﬁﬁﬁen Vel 1ipe-i nt er 601

An integral binding assembly 605 applies a strip of glue along one edge of each printed sheet,
allowing it to adhere to the previous sheet when pressed against it. This creates a final bound
document 618 which can range in thickness from one sheet to several hundred sheets. The

binding assembly will be considered in close detail below with particular reference to Figures
62, 63 and 64.

Referring to Figures 11, 12, 12a, 13 and 53 to 58, the wallprinter 601 consists of a main chassis
606, which accommodates all major components and assemblies. As best shown in Figure 58,

it has a pivoting media tray 607 on the front upper portion, which is covered by a front molding
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Fi gures 59 and 60 show the wallprinter electrica
systemin isolation. Aflexible printed circuit board
(flex PCB) 611 runs fromthe nedia tray 607 to the
main PCB 612. It includes four different color LEDs
613, 614, 615 and 616 and a push button 617. The LEDs
show through the front nolding and indicate "on" 613,
"ink out" 614, "paper out" &5, and "error" 616. The
push button 617 elicits printed "help” in the form of
usage instructions, printer and consumabl e status

608 Rho hamild moldirgneh9AThE fredit B6lin@ 1608, eRndle GetdifN6dhand lower front

t net wor k. Printed, doc ments 618 exit
mibE 0 P RS solgh T aat B 1o SPABGRE PROGY o tapealing to
cofui@isi They singyPMpInt tB@frJ)rﬁ@fih@ﬁraH}frﬂlYerﬁﬂ.ﬂ This is

di scussed in greater detail below wth specific

Figueds&Ioane 60 shod; thé @Hlﬂ;ﬁm% eledifiCal WaskdnPinl sl fion @Qﬁeﬁhﬁe prmted circuit
pow% red b}/ an intern I 1 OVI 220V power supg
bogrd {Tlgn ECE) frbk gins fiegy, Fl“l‘?ﬁ‘aﬁfaé{t@7 do hey Hajp P &lge Ur‘é‘d“% four

differ¥RlchioPLEBE 818, 814814 mmlssamfagﬁgl Btoh @UY. 196 TSR show through
Pl unged keyhol e s|lot detajils 622 in the netal

pl at
thegfyant aldigg 1grindigsts "o8p Pt ik Al AL s erest Yeand ' GFO r@éﬁ The
pull budbg 611 Qlch%t&nﬁ]api henPlodh @f uslgﬁné’lﬁluld‘ﬁﬁ 'p?ﬁlﬁf aMnéu&able

prevented frombeing |lifted off by a screw
status dufpramation ang p disestosy pigpsontees mbe pipagpBetypkt e 621 at

one position behind the nedia trax 607. Ref e_rrlaég
Prinfed posgd dayumgms Goexg ghroygheheshageofghe wildpripger ﬁ?)lr intetactleap pplastic,
reth&Vahid qg@ecﬁo 19. BYis g%éussé@hv\%ﬁa@f: ﬁh &ecific reference

network interface nodule 625 cha ovvst e printer
toflgu@é“connect ed to the nelpage network and to a | ocal
uter or network. The interface nodul e 625 can be
Thse'{ prier Ghds pavered ivead intarnehll ONAEOYppwer supply A aifd ks @ metal

m&rnrlg%%r @éslfb ﬁgly lhﬁ?is SQLRA RS G31 LEAMIL Sy shfie b RE scre;l;t%eplunged

1 ave conmon connector options, ‘suc
ke}kaEBIcmgmlE(@Zneme mgyal plotsrdd & el dvofer f0$1t spigber Toudendon ¢ ress of the

t i .
ol 0 A s SOATRL A GO 958 AR BRI vy orn
that Grearecthe tivesiwvabilipg 666 erthgdte 621 @ ogoprpiiipe betond themedia tray 607.

as a network printer. O her types of connections nmay
RefreringsteoFiguRisdr € 66 hibwside hEthe xpllpritta 604 st amoduld bey 624

i pt. e (W ol
W éogd[% q‘lilrﬁgdgtes IH IOI% S}?ééltf%% ?no'E[ng :é?i ng@ al?o%éls O‘[het \Mélttelr;]rg?lﬁe c%nnected
to vlalﬂemagemmorl?@ai Blllovdl aomputa-ctg actvorkndbt orerfabdmoditie625 can be
sel cte rde1gst;t%lle]% g%g%la%hrygc%qa g}%u%ef% 5OFI§BI? agﬁ% Frlrcgg%%tmred by the
usé?l Tge madelee ame habd dommore icblectos bplivngf sut:}h as:NHE| 896 3Birewire)
manua rtion or re

cofpge o o G PR PR O FHSHaR Fr POBTEES USB A4 Herfagerne
650 Gorinb&iok EBHis Slfowls il Whaset & @ofect hhevabmafid 601 to a computer or use
it as a network priater. Other types of connections may be used. Figure 66 shows the exploded
assembly of the module 625. The interface module PCB 651, {with gold contact edge strips)
plugs directly into the main wallprinter PCB 612 via an edge connector 654. The different
connector configurations are accommodated in the module design by use of a tool insert 652.

Finger recesses 653 on either side of the module 625 allow for easy manual insertion or

removal.
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612 interfaces through the chassis nolding 606 to the
i nterface nodul e 625. The PCB 612 also carries the
necessary peripheral electronics to the MenrjetT M
printheads 705. This includes a main CPU wth
volatile nmenory (presently two 32VMB DRAMs are used),
flash nenory, I|EEE 1394 interface chip, notor
controllers (presently six)72various sensor
connectors, interface nodule PCB edge connector,
power managenent, internal/external data connectors
Tugmeg @ Rigure 6hithe m#ih §GBe5138s gtached to He réar ofithelvhissia 606 (s $oard
; [ rtridge 627. erri
61 BdrBEeRREL ROche St e s AL bl o RGBT oo
catries the 6BFssand pgipbersledeationms tnthe Meng@ Updnthaatsa? (B0 THES Gacludes a

4 is munted to t i,s 606 Vi hi nges
mal{CP0 L Bt TR BES el S S BRGNS w e, B iy e
13%4 dheerfaB vioipsmotor chrgtroias g passhtipapgr vaneod senbdradon@Qbrs, interface

n the |l ever and side such th th aper/ nedi a
o T 085 sopatr PRver BT A 5HPaS BRI IGOTHEY 2 QA
chipupply hoses 646. Ot her paper tray designs may be
used. The paper 604 is positioned under edge guides
Fighte/sSohbes the fiehttgtch |a_&§ﬁto ?ﬁdﬁb& 684 hmném?ing Bhrtritge 627. Rfeferring to
.regj.stere 0 one side of the tra y action of a
Figyi 6 Papsy %Hé 15 Biptedgpig @ hipesd iR Ty by #islePrgsed devghenie pgprung
plakeint6B6.aThR it 6O Tig niolfte CRAREGHEs 608 bR HGeSAD. Fich hihgS Blsia®ase, a
h.of self-ssallna connectors 629. The connectors 629
g lewernd 2 himge iy Piughipndha st andiqesrimedisiugy 4P bengage the lever and
side QGeMt th@ibe pdemedilk 14O BORGhRes P hidhd 102 BvAEAEALRS thR supply
sensor, which detects a QA chip on the ink cartridge
hos&ﬁﬁf%gﬁef paper traydleignsmpay desd prior to printing. Wen
the front hatch is sensed closed, a release nechanism
The, pars£04 KeosfiPsA gnfir £demeuids 606 befarsrbeingeslgsarhand is @uromatically
reg®@Add 6 on@sifDIfARd ZRBOTBY hd@ioRloE X mkfal &tth S | Mrtei
g%26. . Figure_ 54, s"ﬁf)tv\s ?he conpl ete pasésg{go?@ %?H?I%mage 627
connggit BERARV e ARk RpcEIr dpddigDe28 viga series of|selfierating epnnectors 629.
Thé BAABRES 609 braflefdl ink Gaif Andadihe/ ¥ 6003 i
eyan 63 1,?ﬁﬁgenta’%%é?meg%ﬁ%&ﬁ%ég?agpggﬁﬁ&EBig%ﬁgqgmwam'
moicgﬂgr e3etPBIS 4 FeReor. Fhish deteets R cBR7onaths dnkc eamtrigizan endaverifies
ideli P Eof L teE 6 ' i . :
i brior 5 phffog” Sheh IZe B Dep TPAHUIRAL 2 Ra2 g
alloyys the FPrenpiaieB666 tornysiuthe tpheer 504 agagnst ¥ imatoaizdloneli6Bigk-up roller
assibly 6By, Ovides filtered air to the printheads 705 to
prevent ingress of mcro particles into the MenetTh4
- Dfai sat [ I
Figle 31 BERE o (onpADaSEm Py DAL RRINRE ke .t s s o
chagpars foristoriop Gxative 6#hladiesive 63X, andeyard 611t magent 632, yellow 633, black
eckl vel ' to.the ife of the cartridge. .This
RPN MR AR Rabdien o) Sol BRIt B o b
moklzngt 637 digeshowt lire Figtutedld, the mjérn gir diftet 686 intseices @ith heain p@hp 638

insid& meapcr%tetr I%lea a{ llcl)ste %59.afhi§ Iﬂr%vfdgquliterree(P air &Iﬂﬁg %gﬁt}?ecgds 705 to prevent
ingress of micro particles into the Memjet™ printheads 705 which may clog the nozzles. By
incorporating the air filter 636 within the cartridge 627, the operational life of the filter is
effectively linked to the life of the cartridge. This ensures that the filter is replaced together

with the cartridge rather than relying on the user to clean or replace the filter at the required
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73 intervals. Furthernore, the adhesive and infrared
ink are replenished together with the visible inks
and air filter thereby reducing how frequently the
printer operation is interrupted because of the
depl etion of a consumable material. The cartridge 627
has a thin wall casing 640. The ink bl adders 631 to
635 and fixative bl adder 644 are suspended within the
casing by a pin 645 which hooks the cartridge
together. The single glue bladder 630 is acconmodat ed
mtbnﬂal& flﬁlr!haﬁﬁaﬂﬂie didRegive 3rdd }n_ﬁﬁi‘e& inkSarél refplblnisléedr tleg‘éllfbﬁ* &ggglée visible
a c aC|ty or printing and gl uin
gu’ %itsfd Teadis e hR‘éfffE@ﬂF‘?”ﬁ{j thepripfep gpegyion 35 infeeruptedhecause
ofﬁ@ d@ﬁl&lcﬁ%faEMurﬁm%h@M medi a pick-up roller assenbly
626 pushes the top sheet directly fromthe nedia tray

The QdrtrRI2S 62 BhR AEH wal REMp d40 Oirheshl@m)de@rm 63 5fahdl Fkative bladder
64grlnt en ine 602 into the dupl exed MenjetTm print head

ST GWM‘Pﬁ wERE By RN S vEd thp gargyisige dpgsther. The

sindRWhicEsladdBr £90 i9 RRGFInd@atkdVin! thé) Base SEURBRY 6B, This is a fully recyclable
configuration along the stralght paper path. The papér

proglyet With afepagsy f%ﬁ)@ntménﬁ lugg 3900 preesdhdfi0rbect802 by
i ntegral, powered pick-up rollers 626. The position
Refpnangsto Figvegs 12nERapsth &P aghs. it metprized megiggpigkgp| roligr @gsgmbly 626

pufel nlfeltswsﬂearﬁﬁ%a%om E{exrﬁédﬁé/@ay' &7 %@tqtlﬁgersshm énanﬁlwﬁj ¥n the
to aid drying in the shortest possible tinme

firsg pejoirengine i2gntodheiduplexedidemish) @flﬁﬂl?ﬁdlﬂﬁﬂemébgl nes 602 and
603 include a rotar cagglng blotting and pl aten
Tvpeliemiet o oy int mgn@aﬁé vire encyiatgil gn tah opResifgeip-line sequential

co&ﬁlﬁg‘ufhﬁbﬁ Qﬂﬁ thé Q§a1%g?%e{? ‘i}%)tlh' ’ﬁhe%ﬁer dol i #&Mﬁlﬁ@%@ fifg?'i)ﬁhleéxgme

roduce an in otter, which is use _
602 by ovtdgradgpomated Ppickaig rﬂiemﬁ%h"é'hqmqswph ezdsze 7 Shechapérré@4 is sensed

an&ﬁlﬂtﬂ[lgggﬁﬁﬁﬁ tehmStaLt up mai ntenance. |t

simu eously noves an internal capping device inside

F&aﬁ% 1@?{!)‘1&@&1‘%%&%@%@9@ dBﬁ gtsﬁﬂe s &Jtésigﬁlé@ml?h{lmgo flow

Into e protectiveé nozz e third

As %E@EHO% lﬂf 1&!.'&9 1§§Vﬂh§ ! gtm I‘lﬂt glgﬁ%g%O %é %g% J.lll(%;dg a rotary

ace supports on eet
camngnblortglg aﬁﬂ: elaeapbrice ©b9. ST hte h:epp’mg devickagle o MQEmjﬁ(TM prmtheads

6 eel s
70? g?;lgg ﬁ%t dg gils% 2{} '9’#%1% a%ldﬁ'giilatg E grgég%?%g ﬁ%}gl 5l er Wth 15 used for
ab@gcdmméﬂc fared ditvlne the Zeuitheals| W6 . dufihg seitisp ipkiater wﬂamq:l mamtenance It
sinﬁi}’ ﬁt § hgasdran mtternglI Q‘E’}g%% ogvr c];ceace gl%&rﬁd%%tetmu&u}theag %ﬁg that

I'nt" engl ne
allGBair O fﬂos.' igediEndotpetiva hozirgihies 56&3 Thésthn‘tb hmittbd of tie dev1ce moves

a P‘f’ﬂﬁ%%?!%% it Page, a«hgché&%oévip%tsﬂg St egdtstng,

Thfc'I B@e%%fa t}k??t}r%{_&?emj etm prm eg ggeeg(}z%g)rouéf-laasssete osf pfo{vgred ‘é}lglt spike wheels
(aligned along the straight paper path), which acts against a rubberized roller. These spike
wheels contact the ‘wet’ printed surface and continue to feed the sheet 604 into the second

Memijet™ print engine 603.

This second print engine 603 is mounted the opposite way up to the first in order to print the
underside of the sheet 604.

As shown in Figures 12, 12a, 13, 62 and 63, the paper 604 passes from the duplexed print
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NPP046- SG 74 engi nes 602 and 603, into the binder
assenbly 605. The printed page passes between a
power ed spi ke wheel axle 670 with a fibrous support
roll er and another novable axle with spike wheels and
a nonentary action glue wheel 673. The novabl e
axl e/ glue assenbly 673 is nounted to a netal support
bracket and it is transported forward to interface
with the powered axle 670 by action of a canshaft
642. A separate notor powers 675 this canshaft. Both
eng'lﬁds%(ﬁ ang7ﬁ)3agtﬁo &Tﬂmbfn\?\’dﬁ a&;lﬁenﬁlﬂy Bgﬁl’l‘ﬂ%t Prin@ddr PAge passes between a
t hea The ue el asse 673 co Si sts
PO% PY PRIKS hofb g 070211 T herou foRpert r%'faf%fam umoval?ge adle with

spiRS@héely antl ﬁﬁn@ﬁdﬂﬁ‘tqsébﬁ&ll 1ub @heel 644, The @ieviteadlddKue assembly 673 is
cartridge 627. This axle 679 connects to a whee

magpted to fRptaksuppeirprketatf dids fransparicd ApTRIddp yﬁ%{%e? With the powered
axfe B7OUER bR AanfiRitEs2. A sl AEHotHOMSIRG 75 SHE ERAMALE BbiAGnotors
| ue wheel 681, with an opening at the front. Pivoting
67%?@@"%9!“64 bigige %Bljeénopﬂﬂﬁﬁ?@ng outer doors 684 are
attached to the netal fpport bracket and hi nge out
The istye wdyel asisally G78 sopsiséy of st paptidly Aelasnly 6B7with 3 rqtafinggpupling

680 RIr W Shue SIEEM? hBdetds? @roﬁ%ﬂ@ﬁﬁ%a&hgge%b?’ ernBR! 6788bnnects to a glue
t hr oug front of the nold housi n Tensi on

W@ﬁﬁﬁhg@l@%mf%@éewwé}y&s@@% Iagﬂoa ieoughfradialinplep.A malded housing
1 I it .

s R Y BIIOR G0yl Berfe e Al bR e Q10 5 and

Smamm@éwvb0$§8éngﬁ@mmi@tbh@mvbwpwwﬁwmkgdgéhwwﬁpw@kﬁwgﬁwﬂwn

thesfleg %f gh@Q?sjéltnblg C?qgnis tHl%stffBIrvﬁdE'd &H‘lgecnt:tl fexgosgsoﬁy EEP;\}%%%FH {htrough

I'S transport down into the'bin asse
thewfirérit obthe algqunledmoaslw Tbmmn whings @5ralosg dheemsenbhpindedfectively cap

the%gm: Etle¥ st Quf C;{sl ori)sqgﬁna?w&ng printing so that the

er novenen roug e“printer is not interrupted
t .
Asﬁfé}ecsfhéézggeag %?sﬁ% infd. tﬁ?e @ﬁé g%gel gisgnjﬁﬁgg% %E]fle%{%e is %’Bﬁ?detg o v?rtlcal
edgehan thafeas snb\m)atttfroou‘@h fitdh eheptr ofrat docurnent)’” qsmtrﬂs transpdrted down into
theclzh J:rfgga%geat ogebg)( ltt Q\E?Ji be appreclaltje;ﬁ r%lgat éh?sﬁgnl}agln apBlles adﬁc%swe to each
pady dwaling prigtiad korhaare @péd @otonene thtcmgh o pnintdses nlonmterrupted or
ortrait configuratio over
stoPR R -Ssp bR R T e P SR E U Ry Foapires tht
thel pag@ rmveaﬁromvlhd’l[gmltdr i tpeelrastd agefigudation dnm &, Bila didttionparallel to
tra nd| stati nd co
the 5 BT S s AR AL TR ok B 0B PRSI op fation to be
in @sﬂ@ﬂtcoaﬁgeamarraisl Bhy ke RIRDOVersIDV@EINGS thHeOprEii@r the Nereat to
the | ength of t ﬁrlnter However [

he gl ying . L
conyeuighil| §f igtess thvine g ppsee. i ﬂ&ﬁ%ﬁl&}lﬁ@@%ﬁlﬁ%@l@ g binding
stali€H hd Tb 16 stitld@ cREBESrantdd ih Pialds¥Ql'S bidhta0ibn (B RRdsPaRlel to

(not shown), the adhesive is applied to the

Paftep FGY rth) i Phosiay he dnedarfHhpRigierviiowevar feahpnsrssambigmust still
be @bl&o aphlyighie along the long side of the pages. In this version of wallprinter (not

shown), the adhesive is applied to the longitudinal edge of each page with a reciprocating glue

strip.

The “portrait” binder assembly 605 is best shown in Figure 62. It has a metal support chassis

686, a sprung molded binding platen 687 that runs on four traverser rods, a molded angled
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The "portraif' binder assenbly 605 is best shown in
Figure 62. It has a netal support chassis 686, a
sprung nol ded bi nding platen 687 that runs on four
traverser rods, a nolded angled NPP046-SG 75 platen
689 whi ch supports the docunent 618 after the sheet
604 has been noved across, and an exit hatch 690 wth
support bracket 69 1. The pfs nted page 604 is fed in
until it rests on the exit hatch 690. The binding
platen 687 is propelled forward at high speed via a

plated @82 ehhizy Sﬁ@ﬂits)ﬂhe dwdueehtss 16 9feralckheet 6O hhd Becnlr@Bled Gadds.tnd an

cof AP BOSE TRl Gh PR RO A et

hattio690. G913 bﬁlbmgtpelﬁﬁl 631ds propdIRR Grivardl 0 BighispbdReh a %Fédedsvstem of
687 forward. This powered shaft 694 has a slip c

whegls i2rAnd ssape ﬁ?%wta%@%tth% AUREEL SAPY S P VR IRHT 694. As

thet daBle SRR sRPd6d4qE YaiteH, ARY QibleNBop B! shBtkend okl BMsPME the binding
sheet, glue/bind it then return under the action of

plageg 887 fo B3Fd- nidés Bogradoshaf &Ohdarea slm Pluich imackaniset st Pretides the

nedd§ily spBdd Bipach ﬁl@ Sdet 60 ﬁ»l‘vpegli EntBRRS Rhd % Iﬁ'éﬁ&ﬁ shdet Eﬁgﬁ/blnd it
reciprocating platen takes |ess than 2 seconds.

thep jrpfginngndas Gie rmstisn SoBuG ARITIZH AR Badomy peFition it escept the next
prlﬁ,@&ﬂ%etdg‘% gﬁ%ﬁneraﬁ%ﬁ:ﬁ/@lmﬁf Eﬁegiﬁ%c é@ﬂéﬂﬂgkeg%gm seconds.

ut si I cant 'y addi ng to time taken

ThPBfn@fh %&@mﬁ?%% Binfs ga?gg@&leoJ onb hﬁo 4 RGEHIREumdnt! thd 'BPJd‘Ecmg

['1es e di ect y prior to preéssi
bowgaiomentsn@thom femmtbp@@@g ur Hiediniestakpgrie pufitfthe tqpvete pages of

(ﬂﬁ[l]méﬁ? ph%f‘l:h?}lgnoqg Ii]te ggs ﬁ]Q aﬁﬁb@wE %ﬁjéct&hper E gpe@&?%ﬂ amst the

sequent| preSS| each equent
prebwoansss. Ahy i§ moer efifgotiveothan npltlrheg paliepive ngthe pcancéggcispﬂgh and

squ%ht{aﬁ lgpslaxﬂ?ga{ﬂgp&tg go t?%gx%ﬁe E%h? B%#g%ﬁ%gg%%gon in the printing
prodess esm:loasare@leaiahin@efmop@ed applvemfse allaw ¢he dtheicadppbedo®3the last

i n for ROsIf.iVve pressure to be applied
ad}ld%d pﬁ%eut r%%t\eimg%se WHESY"E 6 B eﬁfﬁmvﬁ ndi ng. Furthernore,

I 6 wen
Th% Ea%leg@g is spn&g?%zglrov% fg)r p%sinve 8retSSU{ bg o%phetli] %tth%ﬁrgvmus shee& to aid
bindingr Fuathersnoes rifei aggled platen 6895\1S$M1$WB1' gtnige tors thamvat)the base in order to

oper.atj vel nnected t.o e control of the stepper
S“%@‘? oF dOWb@%d% SO RPERHRE. ¢ he posi tTon of the

| a at en
A Bt PRPEPyR S botBeO0 TR Rutd ot Spep el B fea o
detﬁtﬁﬂnd@@p&@ﬁlohl'w thel&e pagé Bdurdao die@losinttat fallbw ehelplatehad aGibately

nsported across to the angled platen 689.

adhﬁ?eth%“ixﬁ 5156%’ ‘312 control s not or s 695, 696 and 697 for

t he  cabl er. shaft r 643 and the
A B iy 080 Bas lerat (9B, on i DR Guagecls s Gansported
acrb s theangled pRics lae@I Thb h@iPPUR 6Elcaxbls Mvddre b9£ 905 @fiedvs .for the
cab/l_\e \gvi%gg‘esﬁaﬂ 694, the tapper 643 and the exit hatch 690 respectively.

When a document 618 is bound and finished, the powered exit hatch 690 opens. A tamper
sensor (not shown) is provided to detect document jams or other interferences acting to prevent
the exit hatch 690 from closing. The tapper 643 also tap aligns the printed document 618
during ejection out of the binder 605 into the collection tray 619. Plastic foils 698 on the lower

front molding 610 work together with the hatch 690 to direct the finished document 618 to the
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sensor (not shown) is provided to detect docunent jans
or other interferences acting to prevent the exit

hat ch 690 from cl osing. The tapper 643 al so tap aligns
the printed docunent 618 during ejection out of the

bi nder 605 into the collection tray 619. Plastic foils
698 on the lower front nolding 6 10 work together

with the hatch 690 to directgthe finished docunment 618
to the NPP046-SG 76 back of the collection tray 619
and feed any further docunents into the tray w thout

batk df the golleeb(darstrzi}n@l 90ime Feedlanp | futtteek idbyuniche ifth ehd ddyewilitint Bitting

o Bl A U5 e SRR A9 ) s SRkt

ac@@lrhcdiafe| ddBurhdndy hdy k@ dlﬁ“ereml $3g6l sizéd. Thé edlfecdnagdy 6198 0nolded in

ulls o its.soc nder a certain | oading
0143 pladic a?%?lﬁ(se HRY iR §°S %}d‘a Rtcertain E’a‘%}%v’\‘:&"éﬂ%&i FF“F’HF‘&@‘OC“mentS
is proh@&d onfthrée MEMJ ET- BASED PRI NTI NG A Metrjefm print head
produces 1600 dpi bi-level CMYK. On | owdiffusion
paper, each ejected drop forns an al nost perfectly

7.Xi r cuMarmI2RBaskD Prusiidget er dot. Dots are easily
produced in isolation, allow ng dispersed-dot
A Menijetff mgnﬂamdbmoéxps aﬁﬁﬂedpitbj -léves CMNK.e@h . lovddiffugien paper, each

ejecP 3 (arop m%g a%i 3 mos rta ctrn 01rcu f[ire ZZO%Dm HBdeR: adf g;lﬂggﬁsalg groduced

naous-§one ofé I'mages an
1n30thEMMmdm;mﬂmumddgxmhamgmhhsﬁpmndi@pemsed-dot
dither. Unlike a clustered- dot (or
A payp Iléybutdmyrmdtahm wjurel of inepgs, gapiﬁ&pmd sead -(dbotinupey-tone (contone)

impd S PER TR B Sk fraiEosm TR SRS D0 e, TRt fusrea

dot)f(oxt I’iﬁipﬁﬁnﬁe—ﬁﬁﬂlﬂhtad)l dither, \whidispersddriol t(an eftig8dnygy-modulated) dither

RN SSRGS ALt

witle aﬁinaﬁheoaslglréﬂa@crucmgtwwef dpstial Afeqlicntiby tolMsir gﬂl@d&lﬁﬂdé}ﬂx when
free. of tionabl e | owf.requency patterns
soito g ieren by TRt i dfechagy dfhermres fs! sseful fivigaed {p be fre of
objé&tﬁ,‘(ﬁ@iﬁis ldﬁﬁedjﬁeﬁﬂy%&bﬁab e QRUIAtO6L the irBAbePAs Euoﬁ its size typically
artlcular nunber of intensity levels (e.g 601608
S QPR 117, AT 10| SO ParLEHT R pigfensiy levels (e

mlemsblts\&bmmﬁa{%&yﬂs&el@ spatial frequency of about 3
cycl es per degree of visual field and then falls off

Hdnﬁﬁ BbhttabGeRsidiity pesl@Gf 8 Qﬁklﬂ%@ﬁt&lﬁ% basdonr 3 8fclch Q6r &%)é@ € visual

bout 40 cycles t@gr deqree an econ1nq0|nneasura bl e

ﬁeb‘eaﬁls ﬁ%ﬁnéeﬂ%%fé logwrithicallye decagesingby & fardoripdil 04 Peipnchgpout 40 cycles
peld&e"g?s%%ﬁ Réoning iﬂﬁ&@ﬁa&l@@%ﬁld %@Q%ﬂ:g petr Riegred. rﬂﬁrhgh(ﬁ'ﬁﬁlswewmg

roughly to 200-300 cycl es ‘per inch pi)” on th

dlsﬁ’ﬂ‘?‘h‘? ipege (abgyt 380wy (lis Srapshttesgoysbly qo ﬁ@Pﬁ&fb @@ieg ipprgineto(cpi)
on [fﬁé%'nﬁﬁ et S18h %U@ sa!nﬂ;le@ E)@lclhéhcd%corgﬁ% %o?‘ﬁs%tufs? §fﬁl36+yg on

above a f 300 I's of Timte y out si
In %P:ﬁﬁée?lcontone resolutlon above about 300 ppi is of limited utility outside special

applications such as medical imaging. Offset printing of magazines, for cxample, uses contone
resolutions in the range 150 to 300 ppi. Higher resolutions contribute slightly to color error
through the dither.

Black text and graphics are reproduced directly using bi-level black dots, and are therefore not
anti-aliased (i.e. low-pass filtered) before being printed. Text is thercfore super-sampled
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applications such as nedical imaging. Ofset printing

of magazi nes, for exanple, uses contone resolutions

in the range 150 to 300 ppi. Hi gher resol utions

contribute slightly to color error through the

di ther. Black text and graphics are reproduced

directly using bi-level black dots, and are therefore

not anti-aliased (i.e. |owpass filtered) before

being printed. Text is therefore super-sanpled

NPP046- SG 77 beyond the perceptual limts discussed
bepdidvihe pe@epnAdinmies §ivmedet @botd e proti@Nsihdbilick @dgeg when spatially

. integrated by the eye. Text r | uti on up to ahout X
intsi5aiG0 i e e PH GGG PP 20 dRbCFpER 1o Dumbps g perceived
te:8 Bt PGS Sss (B g Ww-agfubiompael, btwuae). paper, of course).
The netpage printer uses a contone resol ution of 267
ThoRletphge Rintet GO ddintohe Esoludiibof6R|pBLH oL BOD dpPNe), and a black text
%ra hi cs resoly ion of 800 dpi. 7.3 DOCUMENT DATA FLOW
anfigraphjesresplution @ %%@w dth nature of the MenjetTM
pri nt head, each page nust be printed at a constant

peed to avoid creating visible artifacts. This neans
1fhat ﬂﬁp¥WW?§%ﬂ§E§B%ed can't be varied to match the

| t : C ri | on.an nment
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achreve
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. allo th aster,.i e processor (RIP) to run ahead
o Bty e T b 35 e 5 Rty bt g it et poee
imbgei® nicotyast eri ze nore conpl ex pages. Because contone
color inmages are reproduced by stochastic dithering,
ThitechipiakalteMionanit: dastreimagy @pdebos (RIPEfolrePsRedi6Ele printer when
[ dots, the co essed]gg e i mage format

glrect%%ﬂusing , qgh
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and background contone col or. | ayer. The bl ack |ayer is
e SN oLy GPeeP S SO e Auferiisant Bl st and fine
grdpaie lrmit &plfd;idﬁcree rdﬁidcglyl\ﬁiﬂg&igﬁs_, ttlﬂa?&cinﬂj%@se{de;:’hgﬁ ifshet Brn@t contains a

separate er are ultimately printed usin )
SCRafiG rf@&“ﬂié'sls\feig%a%lam R‘?‘} ‘?sekgzwdﬁﬁms’nea?f@éfayar %%fa blaek layer is
cop@RteDbyvcE M8 toMehe@Kr &Rk tehRafor 18jeZ R daferabMB. Usi ng

| ossy contone conpression algorithnms such as JPEG

Nefpa@dss 2+ Ochderdd 19 Wsephrife Olafirtdn@ hrd QRGN GMnted higk tidtrared-

conpression and codi ng of continuous-tone stil
abjopiye &k Requi rements and gui del i nes,

At 267 ppi, a Letter size page of contone CMYK data has a size of 25MB. Using lossy contone
compression algorithms such as JPEG (ISO/IEC 19018-1:1994, Information technology -
Digital compression and coding of continuous-tone still images: Requirements and guidelines,
1994, the contents of which are herein incorporated by cross-reference), contone images
compress with a ratio up to 10:1 without noticeable loss of quality, giving a compressed page
size of 2.5MB, Lossless compression algorithms may be used but these do not usually result in

as high compression ratios compared to lossy compression algorithms.
At 800 dpi, a Letter size page of bi-level data has a size of 7MB. Coherent data such as text
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1994, the contents of which are herein incorporated by

cross-reference), contone inmages conpress wth a

ratio up to 10: 1 without noticeable I oss of quality,

giving a conpressed page size of 2.5MB. Lossless

conpression algorithnms may be used but these do not

usually result in as high conpression ratios conpared

to | ossy conpression algorithns. At 800 dpi, a Letter

si ze page of bi-level data has a size of 71MB.

Coherent data such as text NPP046-SG 78 conpresses
coMpﬁe;SeW&)’eﬂy wkiti Ugng 05Slke@SBi-biel | @mBlesS@TRI6SEMS uch as Group 4

ou Facsim e I/ ElA .
Faie TR S8 LR  FRe il & o S e (g upgfons for
Eammeﬁlequmpn@a@Apglét Fem@ sthertbritenksOifivihidhdre hef¥lf itieh orated by

g% the contents of which _are herein incorporated by
CrQSt-BLE ek AFeRnEE )Xt CaMPISEPh VI éxiplie ShBts &4 gl agompressed
migﬁﬁBQfg%Ngbout 10:1, giving a conpressed page size of

. 8MB. Once dlthered a Letter size page of CMYK

Orfic® BRIRRAY, h NBER si@@f)@e GOOMYH Sor@fne Irhdd¥Bafdlcomistd AMEIMB of bi-level
dat a. LBlng | ossl ess bi-1evel conpression algorithns

daignUsing lossdpst bi-leee! pmmiession aleprithrs s thys dpiacis peiatiess pegciscly because

theiphinAPdith@l ik BBEhabiR -3 %08 HihtFoduces hBrd-tS-boHtess Wisorder.

i ntroduces hard-to-conpress disorder. The two-I|ayer
ThE PIRIHSSS F&@&@ tpagmgﬁge‘ RIR khetdtGE L5618 tRXRIVE StrdnliBs of lossy
relative strengths of | ossy JPEG contone inmage
JPEG niontess iigpgeapraniression cwd Ipsslepebilevel dpxt ompprseasi Bhe, format is
cor-an&t Eﬁugﬁﬂo EesstorQ%' @ﬁ&éﬂt ena ldgrﬂ)lé 8109?1 t%ta(ﬂB@g.ﬁ'atgﬁthr&éJ@ Nal-time
| e enough to al'low straightforward réa
exmwﬁamén@ﬁpaQVMmg printing. Since text and images
normal |y don't overlap, t he normal worst-case page
SniCﬁﬁ@gt‘earglu images gormaliydon’{ qvedap, theagenaboypj-casaprige dmagyeize is 2.5MB
S
LRI orEENRETRE nBRAF R RS it fuks ok RALANE B, (8¥h). The
ab@BNBWOLst-ease pagg imagg size i PP . (I-Atsxt aven gmagel) dasumang fuager of an

AR AR AR BB bR R RBE 4 T TURE  The
net page printer controller consists of a controlling

7.4€" OCOBSRER S@TﬁbbiﬁﬁgﬁEﬁl led or field-installed

net wor k 1 nt ace no a radi o transceiver

Thé mE:t@mgec;ﬁinVee fcotEuiler @dnkiets of 53c,ontr¢bﬂl$ge§)ﬁék@scﬁ3 1766,Ui fact6BAinstiRled or
755, and . RF r ors.,and inductors 756

sl e B S BPOteecnm T PRresr (ameciikisPdl 753

badebirAtci@ilgT I RE @EEWOTI5ek¥ RE6RGonanes 208 Gkiuctolsash), aRdIPAsier image
658, and DRAM 657 presentl 64MB), as illustrated in

pragpigl (R IBRDSHE Vo BRRFGH PTIFGESifG Bkl T 7605, Hast memory

658, Qﬂamlgmsmareyunhp 6AB), AelINGFHediPFRMR 69 t h | ocal
W Teless

The controlling processor handles communication with the network 19 and with local wireless
netpage pens 101, senses the help button 617, controls the user interface LEDs 613-616, and
feeds and synchronizes the RIP DSPs 757 and print engine controllers 760. It consists of a
medium-performance general-purpose microprocessor. The controlling processor 750

communicates with the print engine controllers 760 via a high-speed serial bus 659.

The RIP DSPs rasterize and compress page descriptions to the netpage printer’s compressed

page format. Each print engine controller expands, dithers and prints page images to its
NPPQ46-SG



net page pens 10 1, senses the help button 617,
controls the user interface LEDs 613-616, and feeds
and synchroni zes the RfP DSPs 757 and print engine
controllers 760. It consists of a nedi um performance
gener al - purpose m croprocessor. The controlling
processor 750 comunicates with the print engine
controllers 760 via a high-gpeed serial bus 659. The
RIP DSPs rasterize and conpress page descriptions to
the netpage printer's conpressed page format. Each
asspEihted NedhEfetre peiathbddoBSRin EXP&ME S c.0dtt dVeF SO agksPier HhiSute). The
page inmages to its NPP046-SG 79 associated Menj et Tm
d“lﬁF’feﬁtPFtha‘iS‘g‘% erniliere pintibphysides ofa shegt sigpligneaslynages per
m nute), The duplexed print engine controllers print

The, gagfergirigh engde caﬂféfr{@é%%wﬁ%frql%fh@ Barer Vansmmﬂa%qnéws dFk Yfge in

co EttiBe wiR e mkteLOA CAPF6S i thOInk chriRig BRI T6dNSpor t
and nonitors ink usage in conjunction with the master

ThéPrifB $onE6fer@thsi H@mb.?kés@ Holdt AR 1t6dye GO ot Bd probB8or 750 and

printer controller's menory 658 hol ds the
theé%ﬁﬂs viar-és el avenhisyrstiondpigc Biisis corrssiio giin memay fi5py baet fime.
as well as configuration data. This is copied to main
Thenpragesyores 9 BEPsHodt and digital trypseeiysr serERYERLs fimscepygpeontrgher 753

andi%gsegérgl' Eigduitt ?ﬁtﬁ‘séi@'n‘{t@gratﬁ@rﬂ?%n@lﬁglé dohfr@RF A EHs56. Analog RF
controller 75 baseband circuit 754) are

comppner}p fRIg girqui 7é5 §P¢1 BF aesopators and wruckes GSO36: piavidedoig aReparate
| n%ﬁﬁﬁ@hén&%’k‘ih&ﬁéﬂe%oﬁ%@ P5Y% %arﬁtgsgﬁ@tng{p%eaﬁ}ﬁners allow the

tors 75 are provi separ at e
netpgrk cqrﬁlectwetmfow factarepiested mﬁ@lﬁ@d@@@ iFash apeamay e658 and the

2D§5fﬂ%ﬁt i@g%{/ﬁﬁ%gﬁ R'a O%H ?‘ﬂeep %&W c?% PRRSEH Lu@ rov1ded

ry sel acte ash ne
in p8atai$l€he 211256Moit (64M B) DRAM 657 is al so
of f-cbip. The print engine controllers 760 are
A yarietyi dexgtwdrk inderfage modulaSi2Ssire provided, epsh mbvidiag warelpage network
r ovi r-yi
i B 750 S8 PRI o 60k RGN Affork IAETEI RS Qi Tpewonk
Int@“oﬂpuﬂeﬁ"aces) inchale YIS inpdesrsf Hylerid7 BiRer-Giak (HEE) n@bth/\mp&ems ISDN

mo:cl%sg %gé&%ﬁ%?&@g ttﬁlalgs%ler:rlgf%g, é%%gﬁl %nekgltlon [Séll_ular telephone
tramocleds ,and aﬁreleksi Iben! taopri$a.di) mnéemﬁu Mroeaitintenfigtes include IEEE 1284
n n eIe e t iver d .
LR PR AL S BRSSP 50 B
and virieod aoesing n@hudaechEEg irketBues. (ﬂaﬁ ﬂlaérhalcomcﬁo)l,is available on the
OBas t her and USB 2.0,
oS é‘lfn?li‘ﬁdlf’ Py s e 8 i G RGP FRBHRL merfce

net wor Ki rface a tern nect.i on
g Gl b, o KB p o rin o ehen e B Rt ot b
cordRt Qe AesC analtamativeBin dife UnliCenS@t DAY E: iR@IsMAL kcientific and medical

(Ist\’ﬁté)%PP gﬁ‘gé:%?l Lo ﬁ?@iil}rgg}rl}l CCE l\lsllﬁlré| g%gwggm}d% a1lrt1ter%erence free

communication.

The printer controller optionaily incorporates an Infrared Data Association (IrDA) interface for
receiving data “squirted” from devices such as netpage cameras. In an alternative embodiment,
the printer uses the IrDA interface for short-range communication with suitably configured

netpage pens.
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cordl ess tel ephones, or alternatively in the
unlicensed 2.4GH# industrial, scientific and nedica
(1SM band, and uses firequency hopping and collision
detection to provide interference-free comunication.
The printer controller optionally incorporates an
Infrared Data Association (IrDA) interface for

recei ving data "squirted" fgpm devi ces such as netpage
caneras. In an alternative enbodi ment, the printer
uses the IrDA interface for short-range conmunication

7.40 t h BAsTERRAYIO0QINDIFgUNESG net page pens. NPP046- SG 80
7.4.1 RASTERI ZATI ON AND PRI NTI NG As shown in Figure
Asghowp e Bigiieed2nencs the eiepsenesspsothkas reestved wedivariigd (at 550) the

i i ( . daG : o .
ol e (e 3 by 00T B YO s oot
RIB pdiveps ¢ratheDSRI B7sof t ware on the DSPs 757. The DSPs

757 rasterize (at 552) each page description and

The Y86 §87% restatiz668 § 5D tvechr page descriptibn qpd gemprverglet 558 éhenmiterized
r r . r

poff BRGE AR i UrSGpP Gbres PAR GRS RS AR reoPESH i 554,

Thnﬂintpﬂqsi_l_ ﬁayDts)SﬂgadH&llam J:Imltiple drips mﬁtletgetmDSB esgrigepsoparhie page.

- e an .al ways_ be usy. si.nce an :

T A B St e SO YT B B, BUSer U Hiorl pages con, in

gelpeal Steatoed in meneryo s stfdndey oslyrlakiepomntiallyl ppad3SR wilization when
ot ent i al Iﬁo r DSP utilization when rasterizing

‘as%%?ﬁs%%%ﬁéé "$ Waternmark regions in the page

escrhi tion.are.rast rized to a.co e-resol ution.. .
WK, RS if e 38 REBit b8 e IS s fpRutitop bideve
bitineys) [Whidhb [se losslesely advthprdised htof necligibleasite a@ifid twhéch forms part of the

congg(gssed age image. The infrared (IR) layer of the
COMPEREEEp B cont ai ns coded netpage tags at a density

o Ry Lo ST BERE B N R o

ped iﬁga. iEactoRg eﬁo@g@dhcdpwgb Mgy, th@Hb, ﬁnhd'i ZéitioDBitsa Bl thé A4t doritdht of each
t.he comr.esse age | e. . T mai n processor 750
tagd%\%%‘&‘?{% &Eﬁkﬂ&réﬁt%&gﬂo“&&”ggm{eﬂé‘b@% C?‘Bp"i’ﬁﬁ%dola‘ﬁ%l%%d print

engi.ne controllers 760. Each print engipe controller .
THS GEAE PEESOT 9D eontpr B bBRGRIRF B B <oplgied,print engine
coltRIMeYs Y60 6ch gl efdi dofitrb1Re 76PG6re£thP 3R BprORcBpide RhdgB i Mocal

pi pel i ne.. Page expansion and printin is pipelined . .
meﬁlegyalﬁgeathst thepgpePrsion 4nf PAREE PRGNS hipge sgPansipn jjg printing
is Ppclinby Bdcadsh MK InfprRAeA td HBAQn ehtite TRANIB ¥i-level CMYK+HR page image

in memory.

The print engine controller expands the compressed page image (at 555), dithers the expanded
contone color data to bi-level dots (at 556), composites the expanded bi-level black layer over
the dithered contone layer (at 557), renders the expanded netpage tag data (at 558), and finally
prints the fully-rendered page (at 559) to produce a printed netpage 1.

7.4.2 PRINT ENGINE CONTROLLER

The page expansion and printing pipeline of the print engine controller 760 consists of a high

speed IEEE 1394 serial interface 659, a standard JPEG decoder 763, a standard Group 4 Fax
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The print engine controller expands the conpressed

page i mage (at 555), dithers the expanded contone

color data to bi-level dots (at 556), conposites the

expanded bi -l evel black |ayer over the dithered

contone |l ayer (at 557), renders the expanded net page

tag data (at 558), and finally prints the

fully-rendered page (at 55931to produce a printed

netpage 1. 7.4.2 PRINT ENG NE CONTROLLER The page

expansi on and printing pipeline of the print engine
degdnt 7&4, | 2e cusitdd halfosirstmpasitoraudit g6, = peeaon tdgEencd®94766, a line

o AT B3 orkisBoTe: &8 e NpUTagr R

cust om hal ftoner/ osjtor it, 76 custop.ta .
THE R B oo raar, 300 PPt b A1y db e aiiger o BATE Bpe page is
logded I DRAME 7 6B theGBelt DeddRriltbniegide H5Pthaprbdady3bied page is

The ' ngi ne controller 360 operates i1 n a. double
reag, [forb PRAM ZhEH Pagii et dheprié enedne qoptzeliey PipRlins. Breshe page
had @@shel pridth, it Pdle FRERAIIES praked ViR AARRS pSRIs lohdia.

previously | oaded page is read from M 769 and
The 5§ @aﬁ@ bf @ gstpetnlrbeex?aﬂds Y(atM8g) e TERGLERprbREd QinRBL IOMEYK layer,
Once the pagf has fi ni shed prlntlng t he page j ust .
expagdyiel /943 ﬂﬁ AP FRhGompressed tordsy elﬁ’é"@ 133%5 pskreRsdgrs (44766) the bi-

levki ﬁegag§ t208yeP hecbhigh b RIR! thi CorR¥RRAAS] fdbctibRI)2, bl parallel. The
JPEG conpr essed contone K | ayer, expands (at %64

seqond siagodifher ERYe% dhrptoase FMYK lageandgomprsites r7§5)éh@Li-ievel

bldcR BYET Svek AL reb@fihg biBVPEMYIEYSE:, PRI RAUEN ARVEIRNIY KR dot data
accordlng toﬁ%ﬂs tag format defined in section 1.2,

is byfferqdrang at 7P for peietingcn shealfem ¢ penteadaits0 Fgs)set of line
buffel§: 1&9&9%@&%@%@&@&( Go PG iff ‘H%?ééhﬁﬁ}z%gi E,Eig ?)&}tg{ﬁw the

I-1evel ayer over the res
siy cpmrels offta-levelsdidt tdatat (iroluding \fedativeWiKthk Retgiet™d atisthead 350 via the
ﬁb%éiﬁre aagg formatted (at 767) for printing on the
PIRERECdF 9P R head 350 via a set of line buffers. Most

f thes ije buffers ar e, 8tored in the off-chip DRAM1 d
Wi SRAC Pr e, pPT: 1760 e YA Gpoth 2 i o uplexe
cotfuratiai, ahdyi an€ bymdhrogjzdd viah sheedd line sylvesigdanf 10t Onpyrdne pHewahgine

50 via .the ri nthead interface 768. en _sever
76, pprie i e BT BT EI BEG b Reh e RRHR Glfto the
sha&d lie, @ dupl exed configuration, they are synchronized

via a shared line sync signal 770. Only one print
The pghiraging EhtroB&1760 t&fthiv Dlotviipecd ptERed 770d@S s@fichfdnd¥e the page

in 771 nerates the Line nc. Si 770 onto the,
eXBNRIPL 40 [REETInE PSR, ﬁ?n%wrl@%&s@wg#q 35} viggolowsheed; sidal bus
778 ah@¥énEPRIAL tHRLRERS KRforyFB, @ synchroni zi ng the page
expansi on and rendering pipeline, configuring the

In e i8R REgidn 3 Ahanetbage prittérSRERED R brdineebSh prints 30 Letter pages per
minute along the long dimension of the page (11”), giving a line rate of 8.8 kHz at 1600 dpi. In
the 12 versions of the netpage printer, the two print engines each prints 45 Letter pages per
minute along the short dimension of the page (8/2”), giving a line rate of 10.2 kHz. These line
rates are well within the operating frequency of the Memjet™ printhead, which in the current

design exceeds 30 kHz.
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773, and controlling the stepper notors 675, 676. In
the 8Y2" versions of the netpage printer, the two
print engines each prints 30 Letter pages per mnute
al ong the long dinension of the page (11"), giving a
line rate of 8.8 kHz at 1600 dpi. In the 12" versions
of the netpage printer, the two print engines each
prints 45 Letter pages per gminute along the short
di mensi on of the page (8/2"), giving a line rate of
10.2 kHz. These line rates are well within the
Canoeusionng frequency of the MenjetTm printhead, which
in the current design exceeds 30 kHz. NPP046- SG 82
ThemsEniSnENtiTh dagp besdedrscribad evithi wikrénge thaeprefiusd einbediment and
I r t .
A e e e R TS cpfiBlre Mg sied
in e ralspane Eiclds dut bylumh@s-‘é oflier leinbetliments, tdﬁféeringlfemaﬂnpse specifically
Q [ ring. .
de%chgo%cnfj %vl}llii)gg& sf,‘%le& 1r1t ag;g géolplg g% ﬂ}gsle t 1hYeg1{1 g}c‘corgmgly, it
wilibe hnderstded tisp thelmveam is umpaemﬂed tde [pniegan thelsmoﬁ'lcteintbndlments
deéfc‘%ﬁ%&) igltll? lrgselat sgectliy\éa ion, mcl ?n%?o?&n?{ﬁ S 11t10ho to(n:‘at?debarl CrI]'(\)/S% -re erence as
ap@niyoek. fbaicspe cnfehaaunvdnada is nnltym:m:tpd bgtha htte&hﬁbdlefﬂnaat i on,
i ncl udi ng docunents incorporated by cross-reference as
appropriate. The scope of the invention is only
limted by the attached cl ai ns. NPP046-SG 83 CLAI M
1. Aprinter for printing a second interface onto a
second surface, in response to sensed coded data
received froma sensing device, the sensed data bei ng
sensed by the sensing device fromfirst coded data
included in a first interface disposed on a first
surface, the printer including: (a) an input nodul e
configured to: (i) receive, fromthe sensing device,
the sensed data; (ii) generate indicating data based
on the sensed coded data; (iii) send the indicating
data to a conputer system and (b) a printing nodule,
including a printing mechanism configured to: (i)
recei ve response data fromthe conputer system the
response data being
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derived by the conputer systemfromthe sensed coded
data; (ii) generate the second interface based at
| east partially on the response data; and (iii) print
the second interface onto the second surface using the
printing mechanism 2. A printer according to claim
1, the second interface including second coded data,
wherein the printing nodul egi ncl udes a coded data
generator configured to generate the second coded
data based on at |east part of the response data. 3. A
printer according to claim2, the response data
CLiAIMSidi ng second region identity data indicative of
at least one identity, the identity being associ ated
Lowi t B BrHIGPOPriting prsecose dueithce PRP rspepdé surfase ip exspensel it sgnsed
Co s SR BlcE B OB B e L T mping dvice
fronhérSE eedsd ddatro theltdeshinaa Biest rigteifangi dispopedeoro firftesurface, the printer
m&&m%glty 4. A printer according to any one of the
prec¢edi ng clains, wherein the second interface
(a)i nclaudwtmbfhﬂemoeﬁmmjpnati on in addition to the second
code dat v i,nf.or fation ing based at
I easd(l)par%ewfg’@mb{rl?% nsmig g%mghses%la?d cB%S A printer
accor(d) ngeteate indicaning, data/mesfedm tﬁehmss@cxﬂadjdamnded data is
also(hldlc%thvedlofnatt NPPO4 G 84 (ﬁSt one
r ef er@Hc & dPHNdISHInE AR ¢ %F@Hm éSGR"bP? ter according
(bx o calpanﬁngmodmemeluﬂmg h@r;ainglmﬁdmm eorﬁ'gﬁeﬂemce poi nt
Is determ ned on s, of a coded, dat out
I pr 0y el P IRE PPN PU EPE; B SORRRIG: SRTE W SeRR figa beine

nmodul e i sie@@ﬂfbygrwroeﬁhpﬁt@r syaed iffem thd Resed eold d@ltat a | ayout
fromthe co er s i nter, acco dlng to

cl ai iiis, SR %'E'F S?"ﬂ ’E}Fﬁ ﬁ?ﬁ’@f“gr”g[?é“ RELAY g e@fHS?P?eﬁ’@ta and
pl ur E(hi)t yrinOfthe Beof®dg@rfalat antb agheUdeSondt B@a0¢ I RtgNthe printing
nodul e beln configured to: receive, fromthe computer
system t*Msel ection information indicative of one

of the coded data | ayouts; and use the | ayout

selection information to select one of the stored
2. codéy Prigfgotacerding to pdaim; by theysscandrintiriaee fslidine seeond reodgdedata,

wheRfBhE RGRink Rlodtile ifiudbs PEJIBY &fta AGERATH boTichRd & @hdhd the second
wherein the indicating data includes |ocation data

coded data datsd op pideaskpasi A ghedesppiese dittom t he first coded
dat a.

3 A printer according to claim 2, the response data including second region identity data
indicative of at least one identity, the identity being associated with a region of the second
interface, the coded data generator being configured to generate the second coded data based

on the second region identity data, the second coded data being indicative of the identity.

4. A printer according to any one of the preceding claims, wherein the second interface
includes visible information in addition to the second coded data, the visible information being
based at least partially on the response data.

5. A printer according to claim 3, wherein the second coded data is also indicative of at

NPP046-5G



10. A printer according to claim1, wherein the

indicating data includes first region identity data

sensed by the sensing device fromthe first coded

data, the first region identity data being indicative

of an identity associated wwth a region of the first

interface, the region being at |east partially

i ndi cative of the response glata. 11. A printer

according to claim10, wherein the indicating data

i ncludes | ocation data sensed by the sensing device
ledst amnrdfrendeipobit ofibdegionlat a, the | ocati on data being

indicative of a location within the region, the

| ocation within the region being at |east partially

6. I ndix plidtyeacdrding RecikigsSH WMSRinkBE @ leabLoncAreRRfdnbd Sint is determined
accordlng to any one of clains | to 3 or 5 to 11,

on\ipchagis Af 4 spdedditbiiPtoded data includes at |east one
tag, each tag being |nd|cat|ve of the identity of t he
reglon NPP046- SG 85 13. A printer accordlng
7. ¢l aifhPrigter RREAIEE {0 FIRE Sakishn Bsdeidtivmmadylh i) caafé@rﬁl to receive
théﬂouéﬁdatélxydaf froth B bAPSer Hncoded data generator being
configured to ascertain a position of each tag prior
to printing, the respective positions being
Iﬁjrahty
ata

g. det & nﬁé'dacgd?c(ljllﬁgﬁ) aﬁﬁf ﬁﬁ{he)amgﬂ V\ﬁg slga 9 e G sto J;Ir%

prl nter accor al m 13, rel e CO
of the weded dafa laygut@,dhﬁ prg@nemmhde bmr@c@nﬁgxmdie coded dat a

reéeﬁ% qﬂgn 38?3{)12 g&gm,;_}léﬁ)ﬁt Qfewl&]einﬁmlgfontl Cfiu%%lr{%f' o@? gf Jrﬂng coded

secon printer ‘accor
data laybuisitanér i ncl udi ng storage nmeans for storing a

USé) lthlér u‘ )éel &{OH lnﬁﬂ'ﬁﬁgg qO %gl%? (ln%yo(}u&lg ’st();elaec %Q(P ?%0]9[9 for use in

gener tor bel ng configure recerve, fro
dei@mnpmgéleadbwtomrefewpwpoimm ection information
i ndi cative of one of the coded data |ayouts; and
generate the second coded data based on the |ayout
9. sel e‘cpﬂm:ar awbdingebi adaim 1, Mherefn prei indieatingclatr delndgstlocation data
ags includes: first

Seqsﬁﬁ?ﬂ}‘? SPgiag gevéfg%oﬁﬁatﬁ%ﬁgg Crog?cgcfalt%e position of that
tag; and second |dent|ty data identifying the
surface nt.er rd|n t.o,.any one of clains .
03t 4 S Accoliinty b bl 7 FREreh "B S B g Pelees Tt region
1degﬁﬂy nia'gﬁ Jafisel ¢ Qlﬁlﬂsehﬂﬁ@ ﬂév&%&'rdﬁﬂﬂ‘n@ ﬂrh&o&ﬁcdﬁfhd tlﬁftﬁrﬁtlaﬁgmp Rlentity
mand. . 18. rinter acco to.an ne of clains 1
daip eige dli‘d*%"“i’%Af % dgpiLy %%S?Fl%fﬁﬁ & 5810 §7 B¢ st antfage, he fegion
beif hiTeRepa@twell idlidalivy ik i¥spohseldi@. pages. 19- A printer
according to claim1, wherein the first and/or second

surfaces are defined by
11. A printer according to claim 10, wherein the indicating data includes location data

sensed by the sensing device from the first coded data, the location data being indicative of a
location within the region, the location within the region being at least partially indicative of

the response data.

12. A printer according to any one of claims 1 to 3 or 5 to 11, wherein the second coded

data includes at least one tag, each tag being indicative of the identity of the region.
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a substrate. 20. A printer according to claim 19,
wherein the substrate is lamnar. 21. A printer
according to claim12, wherein the tags are di sposed
at predeterm ned positions on the second surface.
NPP046- SG 86 22. A printer according to claim 21,
wherein the tags are disposed on the surface within a
tessel lated pattern conprisgng a plurality of tiles,
each of the tiles containing a plurality of the tags.
23. A printer according to claim22, wherein the tiles

131 Nt & prifide aldokdine@CHRi At DEWhedn the lé&ﬁ)h@l%dea WAty ifeRMEY a SH@lity of
surface. 24, A printer according to claim.23, wherein

they s (o e dpla cderate elpecppi gt (8 AagEaIn 9 positionffiegheipg prior to

prifiEOMhe kddfectife SdsRibe ethg dARAKIRED ortthEbdsislo@ S cRI data layout.
trlangul ar, square, rectangular or hexagonal. 26. A

printer accor di ng to claim?22, wherein the tags are

14di s &ome;sgce@rhﬁ%% SRl Y3 V\Maé?elm theSQIBd Bfta LBRrdrdy 1§%onﬁ7nged to
A printer according to claim 12, wherein each of

recpiyg theicpdsd datadayant frasutbe cosmputes dpivigsrpriof teawrinties the se&@nﬁ qogi@hdata
to the second identity data. 28. A printer according
to claim?27, wherein at | east one common feature is
15 con® printede¢andingtosilaim % fyvthenigeladiolg steragemogmiferi stringfa plurality
A us. 29. A
of 8 Sodf 9ty B0 RS TR Al BRLAGARBI BRI S, Tonst
recowe, foomihe nomﬂatrukecfp, dayontepleearitfednation adicetiveatf one of the coded
ting redundancy of information. 30. A printer
daﬂaﬁhg’gétg%ﬁ(g to claim 29, wherein the at | east one common
gerfeedd the eccbsd codat deta el dnytheslyymbteldctiorsiofomsation. be
rotationally invariant. 31. A printer according to
claim 29, wherein the at | east one common feature is
161 | Ng@rprwa padrdigdo clinpt 3, vhercinaadosfdhaiggstinclalesi m 12,

NPt et 92 B AP ROV R4 T SR Bl | ng a

r ot adcondhidbntity denidadtifging e sirfige.t ag to be ascertai ned by

17. A printer according to any one of claims 1 to 3 or 5 to 11, the printer being configured

to print the second interface onto the second surface on demand.

18. A printer according to any one of claims 1 to 3 or 5 to 11, wherein the second interface

is printed over a plurality of the pages.

19. A printer according to claim 1, wherein the first and/or second surfaces are defined by

a substrate.
20. A printer according to claim 19, wherein the substrate is laminar.

2L A vprinter according to claim 12, wherein the tags are disposed at predetermined

positions on the second surface.
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associ ated tag readi ng apparatus. 33. A printer

according to claim 32, wherein the at |east one
orientation feature is represented in a format

i ncorporating redundancy of information. 34. A printer
according to claim 33, wherein the at | east one
orientation feature is rotationally asymmetric. 35. A
printer according to claimgg, wherein the at | east

one orientation feature is skewed along its ngjor

axis. 36. A printer according to claim12, wherein

22each pfinttdwecdrdigg td ¢gine shatinltieaags eﬁdﬂ&tspd@&f @PRE tdrfaee within a

f re for enablin .pe ectiv tortlon of th
st o R SF BES GRSl oiF Deobiiepliraty of the
tagpparatus. 37. A printer according to claim 36,

wherein the at | east one perspective feature includes

at |east four sub-features which are not coincident.
2338. M pihien ta€dordf€ @ @il 320 vwikRinMbE2ilcdVRRéRicR vaaC Bach8@her to

I ncl.udes a Iurallty of tag elements, the first and
subsERRHMEY oyt Q¥W&Hhta each being defined by a plurality

of the elenents. 39. A printer according to claim 38,

wherein the tag elenments are disposed in one or nore
243r cmﬁa?r@tﬁaﬁ‘a%d% ©utdm &3.cdisteingthe Flggf‘fé all of 2 emder shapg. 40,

A printer according to claim39, wherein there are a

plurality of the arcuate bands di sposed
25¢c oncdePHiFErageqreingior dpim@d prlesrein the didgstaregriprgular, 4quarg) rectangular or
heRlebier according to claim40, wherein each el enent

takes the formof a dot having a plurality of

possi bl e val ues. NPP046-SG 88 42. A printer according
26t 0 9’1 g}u%rdf cor\ﬁmg & 'cﬂm'i EE vpﬁé?é?l? Eheq1f; sPPS ﬁfsﬁdsgﬁgéhgﬁﬁaﬁfwithin

prinfer according to c Aim , erein

ewWh§ﬂWﬁépresent|ng one of the possible values, the tag

el enents absorb, reflect or fluoresce el ectromagnetic

radi ati on of a predeterm ned wavel ength or range of
27wav &\ pningérhscordingtoptagu é 2. evherairedhcly pihe es includes ssleast one common

h rface. 44. A printer

1%5%%§ﬂﬁdho@?ﬂ£@$mml %ﬁggﬁﬁereln t he possi bl e val ues of

t he tag elenents are defined by different relative

abs tlon or. fl.uorescence of
2851 o) P ghatie PRRRTORet SR EFGPPon e s confired o
assiva Viediengidfor edcogrativaent eife taR\be hﬁﬂ@ﬁtﬁStag reading apparatus.

29, A printer according to claim 27, wherein the at least one common feature is

represented in a format incorporating redundancy of information.

30. A vprinter according to claim 29, wherein the at least one common feature is

rotationally symmetric so as to be rotationally invariant.

31. A printer according to claim 29, wherein the at least one common feature is ring-
shaped.
32, A printer according to claim 12, wherein cach of the tags includes at least one

NPP046-SG



45. A printer according to claim4l, wherein the tags
are not substantially visible to an average unai ded
human eye under daylight or anbient |ighting
conditions. 46. A printer according to claim41,
wherein the tags are slightly visible to an average
unai ded human eye under daylight or anbient |ighting
conditions. 47. A printer aggording to claim 38,
wherein the tags are visible to an average unai ded
human eye under daylight or anbient |ighting
orien‘tﬁﬁﬁnt fe@lilﬁa foiBenalingr 4 nbtetional ofi¢ititiog dfothe|tag M0 b3, ascertained by
%@e flrst identity data is represented in a
“*ﬁ? F%I Begti¥hg redundancy of information. 49. A
printer according to claim 13, mhereln the second
identit dat a rep esente in a
33i ncdt rraﬁfﬁr .aﬁ@r%ﬁma e 2ot F"ﬁ%ﬂ‘ﬁaﬁttrlﬁgﬁt Osfo orighigionnpiegpre is
re&eedinnGoinfit mbabifathth reABARY Bf #mBldnNt €r is an ink
printer. 51. A printer according to claim50, wherein
the tags are printed using ink that is absorbent or
34r ef | Ghihiée abddrdille td! blaln@ BB O kBbreSPRE Lt URsPTond RReddohafefibre is
ectrum NPP046-SG 89 52. A printer according to
IU% %FHH%WTHw“ﬁereln the printer includes a separate ink
channel for printing the tags. 53. A printer
according to claimb50, wherein the printer is
35confA gimadceasdipg forrlaimi3a, whasein he a6 ke @nelatientaging feature is skewed
i nformati on substantially sinultaneously
akﬁgﬁghhﬁgéé%cond surface. 54. A printer according to
claimb53, wherein the additional information is
pri S s [ I
A e
pewspstivg featune f@deilablurtgnalpersnﬁfcwmtstwmm sf peitag e@| benetsoeruamed by
y r i.ng one of the follow ng conbinations
am%ﬁﬁ%@ﬁg?%ﬁ&%%§§%ﬁ%wv; CW; CMYRGB; and spot col or.
56. A printer according to any one of clainms 9 to 11,

mhereln at f the ta i, SPOS

5787 ot sioRf B0t i St B PRk fyPRTRR oo o
leaarcfomrsdb-rfﬁguimvamhmmtocﬁmmdi@t.rrs 9 to 11, wherein the

tags are disposed in a

38. A printer according to claim 12, wherein each tag includes a plurality of tag elements,

the first and second identity data each being defined by a plurality of the elements.

39. A printer according to claim 38, wherein the tag elements are disposed in one or more

arcuate bands around a central region of each tag.

40. A printer according to claim 39, wherein there are a plurality of the arcuate bands

disposed concentrically with respect to each other.

41. A printer according to claim 40, wherein each element takes the form of a dot having a

plurality of possible values.
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regul ar array on the second surface, in accordance
with the coded | ayout data. 58. A printer according to
claim57, wherein the array is triangular. 59. A
printer according to claimb57, wherein the array is
rectangul ar. 60. A printer according to claim57,
wherein the tags are tiled over the second surface.
63. A printer according to g¢aim®62, further including
a bi ndi ng nechanismfor binding the pages into a
bound docunent. NPP046-SG 90 64. A printer according
42t 0 A piimeradordifietoelaim # hevisetmhe nanbicl aty@siisle detfidsnewoby
a face of a page, the printer further including dua
printing nmechani snms for printing opposite faces of the
43pageA piftet abeondingi®l cyalm @5, wlﬁsreﬁ:[ whérerepradefitigind 9f 1he passible values,
one of clainms | to 11, wherein_the printing
e B SrmeGin $Hoby St fﬁmsa elgstionpaReg rf“Bi‘t“’Br‘i rft Prﬁaetemmed
wavElkngbiQad RO SeeMNgths t f ReRterBfied Areftbr M idter 86 Mh AE second
to claim 65, wherein the printhead is a drop on demand
#Rjet printhead. 67. A printer according to claim
66, wherein the printhead is a pagew dth printhead.
68. A printer according to claim®67, wherein the
ori it H%%F%f geeordipafe glav'fzegl toehops) tho @pssible yitlues &f theylagelemergs are
deﬁ&ld@ixshf&%n@ rdidie §l%6§>ﬂgn %Hefc%%r\ﬂu&lgs&ﬁk% o? %ie%dn&%n&?ﬁ?ﬁhaﬁon
rinter according to claim®67, wherein
of ﬁpweﬁ%tﬁmduwﬂer@‘ésoré@@epf wavelagthal bend actuators to
eject the ink onto the surface. 70. A printer
according to any one of clains 69, wherein the printer
45 nclAupanen ageordiag 4o glim PL.i whermmths tagsowd hefuukstantiallypyikihle to an
aw%ﬁ%ﬁ %%ﬁgoug%gﬁﬁéﬁankﬁu&inter%§§@%$g$%gm¥gm%laln169
|nclud|ng a forced filtered air delivery nechanlsn1for
kee r e. of
46.pap2} ﬁ%@grﬁg 25 cfanlﬁ {lgr\;vlg%%g ?‘% % zﬁg sy §1ﬂ¥ Visitgé to an average
unmhﬂﬂennnmhempﬂuhﬂhﬁadan@ahUN&&nynmﬂﬂgnmozzle
chanbers. 73. A printer according to claim72, wherein
the printer includes two sets of printheads,
47confA gnirrteldactcb:rdipg ito tlaimp ﬁhsiflteﬁain; theftagsese ofsibie pageaverage unaided

subst an % 4. A printer according
buipa &e 4 éﬁr ayléfht ¥ &R atﬂlégﬁl?gréé{ldl P8I cating data incl udes
user identity NPP046-SG
48. A printer according to claim 13, wherein the first identity data is represented in a

format incorporating redundancy of information.

49, A printer according to claim 13, wherein the second identity data is represented in a

format incorporating redundancy of information.
50. A printer according to claim 49, wherein the printer is an ink printer.

51. A printer according to claim 50, wherein the tags are printed using ink that is absorbent

or reflective in the ultraviolet spectrum or the infrared spectrum.
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91 data, the user identity data being indicative of
user data. 75. A printer according to claim 74,
wherein the user identity data is supplied from
storage neans associated wth the sensing device. 76.
A printer according to any one of clains | to 3, 51to
11, 15 or 16, wherein the first interface surface is
on the printer. 77. A systeggincluding: printer
according to any one of clainms I to 3,~ 5 to 11, 15 or
16; and sensing device for sensing the first
52i ndigpfntergedadiag @rethih S &ngridit the grinter ihcludel @ sgparatetiglt channel for
7 .tﬁ gsten1according to claim77, wherein the
p“?@ﬁ%l%%‘%evice includes a radio transmitter for
transmtting the indicating data to the printer, and
the printer includes a radio. receiver fqr receiyvi
53¢ he A PEAEACraR T Saim . Vhersp SRR it pRITReed 1 Rufmhih second
coded,datehagd eddridnManfsanEion Subsi@ivialle sinitthid @Sy éito BPkdcoRd surface.
sensor for sensing the first coded data. 80. A system
i ncluding: printer according to any one of clains I
541 0 3 préntdr@cdotding® Pdim 56; withdin thklaB@itiodaMin@rindEdd 18 Pift@C&hto the
di sposed on a first surface, the first interface
secopd Fustage vsig calprsdgr mopeshromedisd data to be sensed by a
sensing device. 81. An interface surface produced by a

printer according to any one of clainms | to 3, 5 to
3311, Mpyinggr ageprdingorlegm §& wherein the additional information is printed onto the

second surface using one of the following combinations of colored inks:
CMY;
CMYK;
CMYRGB; and

spot color.

56. A printer according to any one of claims 9 to 11, wherein at least a plurality of the tags

are disposed stochastically upon the second surface.

57. A printer according to any one of claims 9 to 11, wherein the tags are disposed in a

regular array on the second surface, in accordance with the coded layout data.

58. A printer according to claim 57, wherein the array is triangular.

59. A printer according to claim 57, wherein the array is rectangular.

60. A printer according to claim 57, wherein the tags are tiled over the second surface.

63. A printer according to claim 62, further including a binding mechanism for binding the

pages into a bound document.

NPP046-5G




90

64. A printer according to claim 53, wherein the second surface is defined by a face of a
page, the printer further including dual printing mechanisms for printing opposite faces of the

page simultaneously.

65. A printer according to any one of claims 1 to 3 or 5 to 11, wherein the printing

mechanism includes an inkjet printhead for printing ink onto the second surface.

66. A printer according to claim 65, wherein the printhead is a drop on demand inkjet

printhead.

67. A printer according to claim 66, wherein the printhead is a pagewidth printhead.

68. A printer according to claim 67, wherein the printhead is configured to deliver a

plurality of ink colors onto the second surface with one printing pass.

69. A printer according to claim 67, wherein the printhead includes electro-thermal bend

actuators to eject the ink onto the surface.

70. A printer according to any one of claims 69, wherein the printer includes two sets of

printheads, configured to print opposite surfaces of a page substantially simultaneously.

71. A printer according to claim 69, including a forced filtered air delivery mechanism for

. keeping nozzles of the printhead relatively free of paper dust.

72. A printer according to claim 69, wherein the printhead includes moving nozzle
chambers.
73. A printer according to claim 72, wherein the printer includes two sets of printheads,

configured to print opposite surfaces of a page substantially simultaneousty.

74. A printer according to claim 1, wherein the first indicating data includes user identity
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data, the user identity data being indicative of user data.

75. A printer according to claim 74, wherein the user identity data is supplicd from storage

means associated with the sensing device.

76. A printer according to any one of claims 1 to 3, 5 to 11, 15 or 16, wherein the first

interface surface is on the printer.

77. A system including:
a printer according to any one of claims 1 to 3, 5to 11, 15 or 16; and

a sensing device for sensing the first indicating data and transmitting it to the printer.

78. A system according to claim 77, wherein the sensing device includes a radio
transmitter for transmitting the indicating data to the printer, and the printer includes a radio

receiver for receiving the indicating data.

79. A system according to claim 77, wherein the sensing device includes an optical sensor

for sensing the first coded data.

30. A system including:
a printer according to any one of claims 1 to 3, 5to 11, 15 or 16; and
a first interface surface disposed on a first surface, the first interface surface including first

coded data to be sensed by a sensing device.

81. An interface surface produced by a printer according to any one of claims 1 to 3, 5 to

11, 15 or 16.
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