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

BACKGROUND :
Note taking is practised by an enormous number of individuals, in the personal,

educational, and professional spheres. Individuals keep personal diaries to record events in their
lives. Students take notes in classrooms and lecture halls which they later may amend and review in
preparation for examination on that subject matter. Executive workers take notes in meetings to

record action events and prepare to-do lists. Scientists write notes in laboratory notebooks to record
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2 experinental nethods and results. Despite the availability of portable
conputers, the majority of people still use paper notebooks. The free-form
i nput al |l owed by paper. notebooks, along with their general versatility and
sinplicity, neans that they remain a preferred option. However, the
information contained in a paper notebook is of course not integrated with
digital data and is therefore very inflexible to subsequently wuse. In
particular, it is very difficult to find specific information in such

not ebooks, as they must be searched nmanually. Further, there is no neans
of automatically recording when an entry was made, known as "tinestanping
of an entry. Conputer systens allowng the real-tine capture, the storage
and the r expdriponil methods pdressléy | pt notes are al ready known. Such systens

al | owd_user fht o - ]]?Esbiteefth_e Q&hil@oilgpbﬁ&s’#&bl& ﬁ&ﬁ;ﬂ{etﬁr the tnﬂﬁ)ritycﬁtrﬁébﬂlﬁﬁilllclﬁpﬁ)%ﬂﬁi ng ?nd
recordi ng e nfor on, and usi ng character recognition algor.i i

Appr opr | AEPUIE GG RO PR AR PLEER Pt H0nE MR PRI B opd
required, sadibityl n@ug ths thephkemaimayrefoged dpiiore $toaenpe the infamagios emtatned e gadeh at

par L | Gl lagleBRW s 20%nb fordlhed i Y kBN RS UG YR B Gy 10t

i 1
general | y enjoyed lespread use, east part Cause note takers still
prefer thessilaphtigianjt inyry difficedsdp ind spesjficipfornapeyin push apiehorks.. as trempit b ent

invention shashe@Barully. PRHHRE theleQs RAMRST aktbHiatiBMG Cecbrding FndiRA GntfyWWAS hdnal not e
t aki ng nmet hod and t han hitherto provided by conventional paper

L id system
not ebooks, ﬁ’/wafss{meﬁ%?ﬁ‘%i G2t Fe dr awbacks inherent in the known or
cont enpl at ed el eCénpotet cysros abooky &p pradinhespurSUS/KidMgORnd MYEMTitv@Nof t i s an

obj ecti ve 1 i td i Jew od for
J ,%Lusa £ ndlLsGRGBEad) BpeR! %&geﬁ'%y%@ QY LA + Thgé%&fwsm AR BRD

enabling handwitten note t retrieval. resent 1nvention
provi des, CPHPUET fcprtging 48 seqrding, theanfpramdtioss and waipg Fhegpcmmisenspition dgerifhgddf ¢ aki ng
i’ind retri Q}jﬁbpriafe h&cda%b lhﬁHilahdiﬁ‘ittbﬂth)?@) él&&orﬁ& @]Ezs 1faEqupéd) ¥dcE inpg seokufsﬁy baM t h at
east one form pri.nt e. on a surface, the formcontainin i nfaormati on
rolating tEeseesd i o o lop hof pegiousronih st dorit it o HO P AP IS of an
i dentity obt gehreally fooyed widebpodd we, af lespbrtlp begausedotr takeos etilpéfertthesfmplidiey afdor m

recei Vi ng,q.liBi§ o ERPRYULSeySt em indicating data froma sensing device
operated by sard Uuser, said indicati n?@data regarding the identity of the

form and a posi t TRSPret fpeRtienabns jah s RSP toerddrpss | thet pegbfor @ moppefipeipng| nqthe
sensi ng deaking enethol &1d speiACAsh Hither@praviied Byt coen{iasli paped Rotébodlal wiile ab@dihghe form

sensing the indicating .data using at .l east sone of the coded data; and
Tdent 1 Tyi i BRSBTS B B ol A S ope AR B R BB PR "t . e | east
one paraneter relating to the notebook activity. In a second aspect, the

invention provides a method okypivRKyY GEINVERGBN tten note taking NP A084-SG

It is an objective of the present invention to provide a new system and method for enabling
handwritten note taking and retrieval.

The present invention provides, in a first aspect, a method of enabling handwritten note
taking and retrieval, the method including the steps of:

providing a user with at least one form printable on a surface, the form containing
information relating to a notebook activity and including coded data indicative of an identity of the
form and of at least one reference point of the form;

receiving, in a computer system, indicating data from a sensing device operated by said
user, said indicating data regarding the identity of the form and a position of the sensing device
relative to the form, the sensing device, when placed in an operative position relative to the form,
sensing the indicating data using at least some of the coded data; and ‘

identifying in the computer system and from the indicating data, at least one parameter
relating to the notebook activity.

In a second aspect, the invention provides a method of enabling handwritten note taking
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3 and retrieval, the nethod including the steps of: providing a user with
at least one formprintable on a surface, said formcontaining information
relating to a notebook activity and including coded data indicative of at

| east one paraneter of the notebook activity; receiving, in a conputer
system data from a sensing device operated by said user regarding said at
| east one paraneter and regardi ng novenent of the sensing device relative
to said form the sensing device, when noved relative to said form
sensing the data regarding said at | east one paraneter using at |east sone
of the coded data and generating the data regarding its owm novenent
relative to said form and interpreting, in the conputer system said
nmovement od feisvad ghsgiethgd weydingdhegtsp§of rel ates to said at | east one

parameter. In a pbiidify ASREGith af REst IRy @Bh ipARtaN 61 b A@faca) siB i tombiniBNabl i ng
handwitten note t

king and, retr.i.eval , e net haod i.ncl udi he steps of
provi di ng ‘ﬁfo?i‘ﬁf‘%‘bﬁ@ﬁ“gu e DQJPPek agtiviy i“ﬁh‘?‘% ic?f%d Saady's %ﬁea"r}?"hiﬁ“é &Y ve of an
i dentity qfaramster ofithf ootebpokragidvéty;vi Ng, in a conputer system data froma
sensing device r i i i1y 6 S i
identity of said%gg%’ Q%%g&?h%§?%3&6$§¥§ggébﬁ}a.n?ﬁggfﬁﬁggggéagéggfding t he
i dentity ofsading sid atrleagtue Basamsten andirpeardiig mgvemsticnf die sepsinhdeviceisptivaty s8¢ sai d
form usi NG, the 8Sihg &RRE wWhkn h&\8d reGOEAH shitbfodn, séh@iﬂg thel @4t febardimhOsaidianledshe

conputer systemand fromthe da reqgardi ng,the identity of the user and
Chert dent |5 POPRAsph Pricssh g o DR e PR s i e Fo B 1 aspect
of the i nwavthatrelativeerseidifgmpmmdvi ded a system for enabling handwitten note
taking and 1 etri Giluind BEKEURHEM AL U Ailemd of AR 8L Midtidsf DI € o
a surface, said formcontaining information relating to a notebook
activity o8 leeonnergetbded data i ndicative of an identity of said form
and of at | east mnGhirdagfeqf BN GRNIRIpFIvide§a ettiod of @iblhg RAGBeC MMM and Y St em
for receiv“gglfgdiq@tin dda@atfrog1a sensi ng device operated by a user
i nvol ved i fAeHBEANSSPIER P U 9" said indicating data regarding the
identity of sai dprbadima amdktbeck ysaysvithiadermaficlyding ceded Jatm ndidative eleanriddngty iof/e t o
sai d formgfhg,sensing device, when placed in an operative position
relative to said form_ sensing the indicating data using at |east sone of
the coded data, SHI@e BSFHURYST syirey A Famt? sraegleniesiqerditgraniideaty P¥%9 ng, from
t he i ndi cakérngd fhadrding té ide@ByS bf $aid Gorfid tha R&KIRE device kadtdinig thoddidweganidigeho 0k
activity. .kn.a fifth aspect,. t i nventio rovi.des a.system for.enabling
nanaur 11 HBeub ek AE Ry oG YR b PR R R RS0

coded data; an

identifying, in the computer system and from the data regarding the identity of the user and
the identity of the form, a notebook activity.

According to a fourth aspect of the invention, there is provided a system for enabling
handwritten note taking and retrieval, the system including:

at least one form printable on a surface, said form containing information relating to a
notebook activity and including coded data indicative of an identity of said form and of at least one
reference point of said form; and

a computer system for receiving indicating data from a sensing device operated by a user
involved in the notebook activity; said indicating data regarding the identity of said form and a
position of the sensing device relative to said form, the sensing device, when placed in an operative
position relative to said form, sensing the indicating data using at least some of the coded data, said
computer system including means for identifying, from the indicating data, at least one parameter
relating to the notebook activity.

In a fifth aspect, the invention provides a system for enabling handwritten note taking and
retrieval, the system including:
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NPA084-SG 4 at |east one formprintable on an interactive surface, said
formcontaining information relating to a notebook activity and i ncl udi ng
coded data indicative of at |east one parameter of the notebook activity;
and a conputer systemfor receiving data froma sensing device operated by
t he not ebook user, said data regarding novenent of the sensing device
relative to said form and for interpreting said novenent of the sensing
device as it relates to said at |east pne parameter, the sensing device,
when noved relative to said form sensing the data regarding said at | east
one paraneter using at |east some of the coded data, and generating the
data regarding its own novenent relative to said form In a sixth aspect,
the invention pr &padeame formpsiniable pren ezaotivierserfaaa seidufdrmicentaipipg wforpgiphg and
retrieval, b 1Y 25t&00H ReViAhd feluding QUM dafd GAditdhive @1 Q68 hnsl plrfincten 6 Bt | Ve Of
an identity of the form and a conputer systemfor receiving froma sensing
devi ce dat®ePRFATHithEdan i dentity of a notebook user and the identity of
said form and focompﬁteﬁpstefrqﬂongqewfngﬂm Sah gsengebwi@dpaadddy tha noretososak
activity, n - tity of
fhe user dnd wd FARUAPRARALAS: 68 TaBbrlDR. taifh '8 ol FERALE KR Buiind OO, Y o
| east sonenqyfmenhef %@é@g devica as inrelagsp m%IaVeaSt%epmﬂe spiipe Avico Vgl ovi des a

syst em anOn&edRiafih WRILGH, dhdidgin%sta QR iR said méﬁt Jn@ﬁd?ﬁnefé@-&ﬁl@ laBedfsome
interactin rP(PJ W th onput er t%/Ystem X\V‘II I'st the nove Sag(?% and syst em of

the prese “Pﬁ?ﬂé%?al*ao‘?’i‘dﬁﬂf/m% <BA BRI A Y BRRE ‘i“ﬁe 2 Bt e conmput er
system in a par iacixthasgeyt, thgirehamrpedidbor syatdn fot @atdieshagdaiied taganratd over a

conput er r}@&lw{ﬁesﬁt%ﬂcﬁém%he Internet. As a physical entity, the
interactive formis constructed as a surface nediumand may be of any

sui tabl e struct up@rm ieludingepded dgfa indipating f pr Wentifyof hnfemiert , the form conprises

sheet materi al swe&anpuﬁlssya&a%r r&fewﬁ@@oln'akﬁns‘ﬂ@ld&hcehﬁﬁ regaﬂn@cadméntd,abiaa printed
on it and whjc teract r'%boThe coded

data is ddPshe BT%“B&%“?P%%PV" o ?F8tf°fé‘§?8‘rf{}§% ?8‘?3?;1‘? Bever 3% & ¢ RESR9PS bl e
spect rum aivéty.elpsewing dévica gontainirtgahelyipta negerding the kdewtitiadiitte ulpu tndsersing tintdtal | y

| vi ST b & ol AU o P 96 TR 2o ol Ude vi o1 bl e materi

whi ch provides information to a user, such as the plication or purpose
of the form andAwRCEEYAheHesPEs iveiien PraYides A syvgy 2pba F‘%‘g‘ids"(héﬁhé‘ﬂhzﬁsrmé 8rrelate

in positidyie iMrﬁsh:a[SaBIe ofa{eﬁmmgtmmbddmteeg&ad mnsaxhe“ﬁbm mythddena 8kted of Ncl udes
a sensi ng evl C ut er

t d
in sone in et%{escq,'% Vel%n(%n & 8§¥er| ut’ ecogan(r;c}l?n S Smn%t Gmbs s?'s(geqpflha pegtictily ",

I ona a. sen3|ng devi ce
may take oprefargd foenylscdfemﬂng?rmpemtﬁtovp@ cpmptes nedpbyirky Sl@bmpmtelaﬂd easily portable.

In a particularl, g,wsfca chéfl me%térécagﬁﬂmscon;ﬁae@agamgnge@mngﬁdmb@%fI gur ed
as a pen which is eag{é to be able to physically mark. the interactive
T

form as wepy suifeble suctye ey& 1§ 2 arsieppdanapgament s forgfompseiret Maeebl t o be
read and a p@ﬁsmmetml whidh h&aeheaﬁaaa%ﬁrpnagmdnamndmh alshedk tol ditepact Wiginthdr ovi des
control i nc];r?lll;u@tsylfs em! 188 Q(];deg Hata 18 detectable preferably, but not exclusively, outside the visible

spectrum, thereby enabling it to be machine-readable but substantially invisible to the human eye.

The form may also include visible material which provides information to a user, such as the

application or purpose of the form, and which visible information may be registered or correlate in

position with the relevant hidden coded data.

The system also includes a sensing device to convey data from the form to the computer

system, and in some instances, to contribute additional data. Again, the sensing device may take a

variety of forms but is preferably compact and easily portable. In a particularly preferred

arrangement, the sensing device is configured as a pen which is designed to be able to physically mark

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

transmitted to the computer system. The coded data then provides control information, configured

such that designation thereof by a user causes instructions to be applied to the software running on the

NPA084-SG



such that designation thereof by a user causes instructions to be applied
to the software running on the NPA084-SG 5 conputer system or network.
The nature of the interaction between the formand the sensing device and
the data that each contributes to the conputer system may vary. In one
arrangenent, the coded data on the formis indicative of the identity of
the formand of at | east one reference point on that form In another
enbodi ment, the interactive formincluges coded data which is indicative of
a paraneter of the form whereas the sensing device is operative to
provi de data regarding its own novenent relative to that formto the
conputer systemtogether with coded data fromthe form In yet another

ar r angemendompyt¢raystefnor pabvae| udes t he coded data which at |east identifies

the form and thf$60Ri00the GRMAHS BefivetlEMt BB UAnd Be sdidipVderits antl Ghelda@ u@OMPUL €1

system data based on the form coded data, and al s%éon % ta mifch.

i dent i i es®ahqBTIpHLss fo g comppter SteMARY Vi 13 oprasererray tyfedy gaé"n"(? eI system
and met hodinditasice @il idynSity SP &€ ifd@in| ayd desilgnede refrendetpoing ort tatFrinntin tuwgher
Interactl Ve?nbo ulixggt, thE:u rtérabc%(/e r@nelﬁgucgg éogédeJaﬁ v&ggﬁéﬁdﬁcg&vg onI at- eig} Me_tforgxf t h_e
conputer system andnare lesigned to receive data ronﬁ’t e sensing devi ce.
As i ndi catwehdreatobs/wsnsingldevicsyiss ereraiveriel Provid drscregsfding e oWpeNsmpRy FrIdtiEe ekl | y
suited to BOREH MeRoDIRF sySterh BEMRE Yith Aoﬂedtdaia%oﬁﬁl{eacﬂﬂ.em@itagnotﬁéﬂ&rdﬂﬁéxﬂ%ﬁt?tﬁ& are
for i nt.i e i.nteractive

fully integrated into the network and allo r ng .of. th

forme on defPLAEbdsh e codredpranthien g e ioptEe 18 5P B PSPHRSE PR ur o of
mul ti - castpraidd, P e Rémph@asdystemn [inm basgiamhiteformppdet dag ksl alsdoc datadivhing lidentifien a
preferred form f&x@@evﬁg esent invention provides nethods and systens which
use a paper and pen based interface for a conputer system This provides
many si gni fi cantln dHpmifred; ayrapgpmentt the dysiemotid| meghofplie srrleypswerlly dfgeddvant age
of paper iginteRad prid e %téMcQ@' i SQfhet heddipifrtkia Yonst@iitél or @@D{Eaﬁ off i Q(b’di’ﬁ&fei- on.

Further, printed infornpation i asier to read than formation di spl ayed
on a conpbiitet MEerF 8%‘%“%?688\% fa%rﬁﬁﬁlberserﬁ’(%gevﬁ%t i ”"%ﬁa‘iﬁ’é{%g?ﬁé&“"zan be
read in brigitl of ihghyentioris idedliy siittd/to opgaepiess wofofledn Sypiatrhugengmt, thaerittirke and i s
portable ae{?éjfuiﬂf ﬁggrgéagln% thé: ﬁé{&oﬁgin\%%?ﬁ]fogﬁ%ﬁﬁé/ %tﬁéﬁh@a&ttﬁg\/ﬁm&%‘n detﬂﬁﬂ?xh&ir aw ng

and hand-writi ng‘ ] e captured ) ] ords greater richness of.

expr essi orplohEn distpitipe of thy farme oyyipg) @ Spix eyt g casingd rRSTRE €t PREUpFaliS Nt

i nvention g:hieorf ore provi des a system and nethod for enabling handwitten
not e taki ng and éet rjgval malg ng fusethof ncl)lé/elenlir};t era Elm\é od%urig%‘t%msrredi a.
The interactive SUPFEEE PddTASTE STPaBE PERE" PEEI B9 For RandM itten note
t aki ng i n whichoweh paptromdrpef based timdyBerskfor svbrimphtercarsien eThissgrovidey manyianifieant
handwri t t SndtRlos tljacﬂticgaﬂ%ﬁl'teg Q)f@tg&xs r’fﬁ@%zﬁntagg- &%aﬂépfs Brat it i%ﬁﬂelﬁ@se& logﬁkﬁﬂy by a

third party to provide proof recor exanple wt respgﬁ%?to a
que or

. ! 0 dal, for [
| abor at or y20d Fr6erd BéERatPR s rgrebireBrErt Fasi B feablandriPraitogisrlayg
results, VinfllerFeyenaMoreoVed peer Gk ot B onaRdedcah be 5t i blight lighp o dbistly dat e
wth res pea%geptts %o ee Qpal]ﬁseol? tthe%gg ‘!mldcisa golrtgbri'é an'ésdis}ac)ggbles e%cg'é, ﬂ%e@?sténpéﬁg\% foP1

hand-drawing and hand-writing to be captured which affords greater richness of expression than input

via a computer keyboard and mouse.

The present invention therefore provides a system and method for enabling handwritten
note taking and retrieval making use of novel interactive surface media.

The interactive surface media provides the facility for handwritten note taking in a novel
form of notebook, which can be used to capture handwritten notes in a persistent manner. The notes
may be signed by a third party to provide proof of recordal, for example with respect to a laboratory
notebook requiring corroboration of experimental technique or results, which may at a later date be
needed to establish priority date with respect to a patent application. As the system of the invention
allows the input to a notebook to be linked to a particular page instance, a page can contain notes
captured at different times. Subsequently, if a notebook page is printed, it will contain a facsimile of
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allows the input to a notebook to be linked to a particul ar page instance,
a page can contain notes captured at different tines. Subsequently, if a
not ebook page is printed, it will contain a facsimle of NPA084-SG 6 all
the notes on that page, whenever they may have been captured. Additionally,
a user can selectively retrieve information regarding the tinmestanping of
the different entries on that page, or can retrieve a version of the page
as recorded at a particular nonment ingine (i.e. before later additions to
t hat page were nmade). The handwiting can be recognized and converted to
text for indexing purposes so that the notes can be searched by keyword.
The not ebook al so supports searching w thout text conversion, thus

al | owi ng taHetheisaes enothetarmess whenevey rtiagy frhay ave bden captiirgdo nAddtipaalior a6 6#s or

not ebook NABGSe RYicREnBRETR aega&c%g 6 iR BRI HRAGRNhtries aRmanagAE&:Rl PTI ON
OF DRAW NGS Preferred and ot her enbodi nents of the |nvent2éfglﬁ;§née lfi8now be

descri bed Ca‘bp‘“’%‘i/adfmﬁ‘bﬂf the Bege; 3 gecodsagi %“ttﬂ'llﬁ/m"‘ﬂﬁmt B s t he
acconpanylaa@mdxﬁ&Mangaggwémmma) ch: Fi gure 1 is a schematic of a the

rel ati onship bet A96ne
description; Fi g#regmﬁi ”Enbe rpcﬁ% ‘gan\(/il %%tyvpog?oatg’?gotrsél?%cgphh&%esgv\een a

net page pemtes eanrbetsparhel lpyrhemcetl Thanqﬁ@qua@e spreges seaehingayithow it eonyeE9Bage
applicati Qﬁhs§ﬁfw>{fgrtheuEérg)léEa?ch%ngxlalLﬂxb%f-lﬁi@ﬁrﬁﬁona coI | ection of net page servers
and printers interconnected via a network; gure 4.is chematic view of

a high-1evel strTRempFEReoksor ‘é\‘“‘???‘?l‘ﬁf‘@ﬂmﬁyeb[e;??d’émtﬁ o priped ‘B‘rﬁllmf‘?? page
description; Figure 5 i s aBRIEEIDESCRIPTION OFDRAWINGSuUct ure of a net page tag;
Fi gure 6 iPsefarep lashother embslingnis o€ tha invedtiat wilhsdvi i detritmeby waysdmonlimitilge t ags
shown in Fk%ﬁeong mqefa%&g%'tﬂacc%gaﬁw%%% ighbgge sensing device in the

form of a netpa art of a tag inmage processing
and decodifigyreal @GrSFlieﬁFﬁc oﬁp@w@a@nﬁh@ b&“”ﬁ@r%ﬁﬁ@&‘??ﬂ‘éed\ﬂe@%ed‘f‘d&*%’feﬁége pen and
its associgifgtiohag-sensing field-of-view cone; Figure 9 is a perspective
expl oded vj.ew of the net. e.pen..s own in

Sohennt | ¢ OB HGPROT 1 R EURrel 1 epr g ¢ RpiPilkte HhetSieRtonn | 1

Fi gur es 8 semel, an®a ndipagaapplicdtion segveg per specti ve view of a vval | - mount ed net page

printer; '%’1%}y3qlhgsgatés§ cSletfolt b &Qagte Q%Md Eﬁ%rsl B0 nhecRE vih Rt Page printer

of Figure 1 ure 12a 1s an enlar portion of Figure 12 showi ng a
section offigfre? éFu‘ché%@&c pier i adgilere S“ét?f&fe °§P1Pé‘“‘6\%8"é‘fag%1§“§e‘ﬁiﬂ“§“ BEjure 13
i s a detaide®flpithew of the ink cartridge, ink, air and glue paths, and print

engi nes OfFigtulheeS is a plan view showing a structure of a netpage tag;

Figure 6 is a plan view showing a relationship between a set of the tags shown in Figure 5 and a field
of view of a netpage sensing device in the form of a netpage pen;

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 8;

Figure 10 is a schematic block diagram of a pen controller for the netpage pen shown in Figures 8 and
9;

Figure 11 is a perspective view of a wall-mounted netpage printer;

Figure 12 is a section through the length of the netpage printer of Figure 11;

Figure 12a is an enlarged portion of Figure 12 showing a section of the duplexed print engines and
glue wheel assembly;

Figure 13 is a detailed view of the ink cartridge, ink, air and glue paths, and print engines of the
netpage printer of Figures 11 and 12;

Figure 14 is a schematic block diagram of a printer controller for the netpage printer shown in Figures

11 and 12;
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net page printer of Figures 11 and 12; Figure 14 is a schematic bl ock
diagram of a printer controller for the netpage printer shown in Figures
11 and 12; NPA084-SG 7 Figure 15 is a schematic bl ock di agram of dupl exed
print engine controllers and MenjetTM printheads associated with the
printer controller shown in Figure 14; Figure 16 is a schematic bl ock

di agram of the print engine controller shown in Figures 14 and 15; Figure
17 is a perspective view of a single Menjet printing elenment, as used in,
for exanple, the netpage printer of Figures 10 to 12; Figure 18 is a
perspective view of a small part of an array of MemetT"' printing

el ements; Figure 19 is a series of perspective views illustrating the

oper at i ng Kgued ¥ iod schemstidVierk diadivh pf dupitsed print edgreontrolishowhMemict| miatheadd 3;

Figure 20 as§c1§tecp@i %G.Lkefc%nafdllsr%mﬂlammt segment of a pagew dth Menjetm
print head; ure IS a schematic view of a user class di agram Fi gure

22 is a sc‘ﬁ%ﬁea jiga selrewc&ﬂocbdlﬁ?%?fébe PiptgRgine gpngglles shown o Figyreg 10asd | ¥

schemat i ¢ pigeam 706 a@e@e&v@h&s& Sy Méjer™ @i e%ﬂleﬁtsas&seﬂ(iﬂ)midn@levﬁlew of an
application class di gure 25 is a schematic view of a docunent and
page descri*BPEeEAME %4 gg‘“ﬁr& Figure 26 is a schematic view of a
docunent amghrmg@gampmﬁ\&hiewoeimnpdicfigrmayofm’dngij@riﬁ’tﬂxgielsmatsschenati C View
of a term.nnal enent ecial.i zat i di_agr i 3 is a
schemati c I"I\k“éw{?glol 23S perSpeciweerrvéer‘iV qglsuea%:l fa zpafagnognmlii 3%5:%&%{6%6%%1&%%4 gure 29
is a schermemsm“e\mlbiuramhyperl i nk eI enent class diagram Figure 30 is a
sehemali c ah ol RisfRRLIch s SbPIERL SRBRIAMAR ks di agram - Figure
31 is a schematic view of hype group cl ass gl agram Figure 32 is a
schemati c R?Wléﬁ‘asaheﬁlétﬁme@ﬁ%ﬁégse’tﬁlaaﬁﬂw Figure 33 is a schematic view of a
digital i %gﬂﬁﬁ&sdie&&[c@iﬁwdfhﬁﬂﬁ&cl&édﬁ@an@ schematic view of a field el enent
speci al i zzsaFt cI ass dia rartr% lscllc’hre 35 is a schematic view of a checkbox
field cl ases¥i Adrammpicqiret 3B €@ ermt i c view of a text field class

di agram Wes@?hemgtwanewmﬁmplmtmplewd@ﬁm signature field class diagram
Figure 38 4i&.ds Ja%maatfctwe%féﬁbcmm%dm 98&&&1&&1&48%%% hm Figure 38ais a
detail ed flowchart of one step of fg | omchart of Figure 38; Figure 39 is
a schenat i TeWs 28\ aorhematisyigey %é?%@?enh%ﬁﬁﬁﬁﬂw‘@fs@ﬁﬁlﬁﬁs Pea®s diagram Figure 40
I S a schermmadgurd27\d BitheMhticaicv$ Oidndml f@sal speialiftondlaashagthimagr am

Figure 28 is a schematic view of a static element specialization class diagram;

Figure 29 is a schematic view of a hyperlink element class diagram;

Figure 30 is a schematic view of a hyperlink element specialization class diagram;
Figure 31 is a schematic view of a hyperlinked group class diagram;

Figure 32 is a schematic view of a form class diagram;

Figure 33 is a schematic view of a digital ink class diagram;

Figure 34 is a schematic view of a field element specialization class diagram;
Figure 35 is a schematic view of a checkbox field class diagram;

Figure 36 is a schematic view of a text field class diagram;

Figure 37 is a schematic view of a signature field class diagram;

Figure 38 is a flowchart of an input processing algorithm;

Figure 38a is a detailed flowchart of one step of the flowchart of Figure 38;
Figure 39 is a schematic view of a page server command element class diagram;
Figure 40 is a schematic view of a resource description class diagram;

Figure 41 is a schematic view of a favorites list class diagram;

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;
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Figure 41 is a schematic view of a favorites list class diagram 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 NPA084-SG 8 Figure
45 is a schematic view of a hyperlink activation protocol; Figure 46 is a
schematic view of a form subm ssion protocol; Figure 47 is a schematic
view of a comm ssion paynent protocol ;g Figure 48 is a schematic view of a
set of user interface flow docunment icons; Figure 49 is a schematic view
of a set of user interface page |ayout elenent icons; Figure 50 is a
schematic view of a note taking class diagram Figure 51 is a schematic

vi ew of a HigverdSismtsehefmativeicivlobahybalinkactivaticalyestsikolnenu; Figure 52 is a

schemati C pyi, QW6 @fa stheMAR Niel3F SofP&Bmbdi@rdi@bL; @ not ebook page; Figure 53 is
a schematic vi ew of a not ebook menu page; Figure 54 is a schematic view of

a new not dBIBIH7 agehematieivigyoba HMMiSonPRYBELARITE vi ew of a not ebook page;
Fi gure 56 ﬁl@re&SSdhhﬂﬁﬁiticGneWOEN\éeﬁffu&r neifebdokdseamcibongage; Figure 57 is a

schemati c e t eboo t pa is a schematic view
of a sear cFF“‘e\gg ﬁasa‘em%° V‘CWBEZTSR} T %%%ﬁ?ﬁgfa@‘%%ﬁgﬁ%%ﬁmm AND OTHER
ENMBODI I\/EI\FIF&ureM@uS@SCMmCWWOfSHO&MGéSSmmof Sil verbrook Research Pty Ltd,

Austral i a. FI%URE Stltﬂﬁs&feﬁZtﬁwe@QfgﬁmQﬂi&rMOWft)m&eﬁﬁbﬁﬂféﬁu_@n is configured to work
wi th the netpage networked ng‘f %stem g etail ed overview of which
&rey

fol | ows. &g s aﬁ@“”éﬁﬁﬁ’@&"ﬁ?‘?&”ﬁ“ for a9 P31 enent ati on wil |
necessar i |Fyguersb @dhyschizinhtic@fewey £ivtdbtxkimend pabh)e speci fic detail s and extensions
di scussed atio th system However, the systemis
descri bed PP%“%WISasc}le{nammwrgf%l%w %?O%E?ggr educe the need for external
reference Rxmﬁ@tatsm{@twwgwmﬁaw@@rkwﬁnd the context in which the preferred

enbodi rrentﬁgu@rgqlsaas_,&gﬁ;@Vgtvotmtd%&%@%phggvent| on operate. In brief summary,
the preferred form.of the ngtgofag&%ﬁ%stem npl oys a conputer interface in

the form Jgfeus AHFseemasrEy oL Py Bhysi cal surface which contains
r ef er enceFiguer 53 ismagheddtictvie® of suutlaealtnmeant ai ned in a conputer system The

map ref erences neagy bf FERRIPHOROPPREFINREY AND BTHERRMBUDIfIENTSE.  Depending

upon the SQRCHLLGm: TR EITGRIA 5 MRrbrdok RestRdh PHATEWERGRS MY be encoded
visibly or invisibly, and defined in such a way that a |ocal query on the

mapped surface yitehtigreimed embodimetudgsoyraienr ‘éF%‘F‘é‘r‘fE‘b“’o?f?rh Wit s A°R%EL map and
anong di f fnefweiktd EoRPGter syhi@n, cacnmwedversiy@ tof Whicla FollovasO Iitvélil e bppfeointed thhtaot about

features g Qer;[' Qr%lemer&:ﬂlon will' necessagl eml aglo%y ilo c():rhevénnr}clo% c%;[ei s&e@iﬁg @QaIQ Gnd e%eﬁsiiogy ed

discussed below in relation to the basic system. However, the system is described in its most complete

form to reduce the need for external reference when attempting to understand the context in which the
preferred embodiments and aspects of the present invention operate.

In brief summary, the preferred form of the netpage system employs a computer interface
in the form of a mapped surface, that is, a physical surface which contains references to a map of the
surface maintained in a computer system. The map references can be queried by an appropriate
sensing device. Depending upon the specific implementation, the map references may be encoded
visibly or invisibly, and defined in such a way that a local query on the mapped surface yields an
unambiguous map reference both within the map and among different maps. The computer system can
contain information about features on the mapped surface, and such information can be retrieved
based on map references supplied by a sensing device used with the mapped surface. The information
thus retrieved can take the form of actions which are initiated by the computer system on behalf of the
operator in response to the operator’s interaction with the surface features.

In its preferred form, the netpage system relies on the production of, and human

interaction with, netpages. These are pages of text, graphics and images printed on ordinary paper, but
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based on map references supplied by a sensing device used with the mapped
surface. The information thus retrieved can take the formof actions which
are initiated by the conputer systemon behalf of the operator in response
to the operator's interaction with the surface features. In its preferred
form the netpage systemrelies on the production of, and human

interaction with, netpages. These are pages of text, graphics and inages
printed on ordinary paper, but NPA0843SG 9 which work like interactive
web pages. Information is encoded on each page using ink which is
substantially invisible to the unai ded human eye. The ink, however, and

t hereby the coded data, can be sensed by an optically inmaging pen and

t ransmi t t eehichovarh bkenigtepsetiye sy sagesinforpatidnds piceded op eabh fpagenysing dakj whichiiyit t ons

and hyper | d,fl3.ap me@ﬁe (PR EnafifhuRfin Eel BHeGk, Wivleler,lAE thert§Nnd BadaQEM Q54
information fromthe network or to signal preferences to a network server.

I n one erPSé?i’F%‘é’Pi?“oPP%ayY“WWQeéﬁndﬁVnﬁ%tF?ﬂto griEEtHte i s automatically
recogni zed and Cmnueafréfefédtf@mmmuhﬁfns aﬂdejxﬂierlinlm dnhrechipegepagies ctiked @it thal | owi ng
o e e ann i el hmald) OLDRL nGHBRG [FE0R orb DAL SSWEE I AH 0 B

net page arg" autdhatically Verir g e-conmerce transactions to be
secur el y aubhdiméng ¢eit wifisn byt haemnraazlcwe !Snutﬁpijmllé repognigedpnd prnesitehiecHERYEr 1 can
represent g M@ﬁeaﬁgel Y&end, aﬁmagmrﬁlbm%rﬁuedqﬁ 1h bihdr@Ehbddindal, stdhBurbtSdorde®@t h

U B RN IS R AN Ll A
cont ai ni ng nane asifustaddl ndigref1i, @ bhilgedaiaaga 1arRPresefputiftamtivelioen wigthrage

consi sts aof gr S l.c Gade ta 3
printed agb aﬁ c(g'ﬁ%&ﬁn%%&&pbﬁ&éaﬁ}; %gthg?ng |p\é%/| %‘%ab ee&%(f?ny”aﬂgelcocor rgasng%ndl ng
page descheivser thnpes andstbmeé’dgecﬁwt% Ehqraprigovict Request” Beneopiaipisg nanpeend

i ndi vi dual g8 el sdQfsulafiuiiel ’@]@gﬁtpaéer&onsﬁﬁlbf gmcaratalztpn&as@smg b@metuh@ type
and spati al ield or

zone) of ter ctl ve e
button in atnﬁé"‘{?gélﬁbl e‘)m‘te%ﬂl 8 él°f’1g‘\$\5‘°tnh° =) p‘li’(’j‘% “’s"ﬁ?g’f e‘f’f’f‘tT(S‘g 8FCISP°8‘?’?%/p‘1g?1t er pr et
i nput vi a deheiptivetspaigred oil the netgagh nétborkyutetcdbes Bhe ifidividuekaenphte of heasetprgzdme 7
Wi eh Cor T eRRARGS egcgbésg% R BhuiaP SN b0rf orbif inei iSRRG BB GeRRRI € 8. A
|IIustratep i gure page pen 1, preferreo ormof which is
shown in Hoitepip s cgupiey tcgaﬂaWdhedJé@eﬁeusx?@al tp ﬁoq?eﬂyemaaefa}mut HeteRetragsrike i n
conj unct i afbit bhod 4)&6PARPIDT halta€fonb Ol whick Bortebfofds NG T the epatR Gkt @ thart i ng
appl i ance for nme, qoffjice or nobile use. The pen is wireless and
comuni cat@?%%‘%ﬂ?%‘l"‘@“cvﬁ th the netpage printer via a short-range radio |ink
9. The netpage pAs ilugnted®lFigwe prief @tpegecbeh 30 Ima pfefankd &lm jof whibloiashawn i gur es
11 to 13 af@&:esg%ﬁ :!.ngggcxij@d A0E5e dlGh Blibw ke coﬁ;&‘xcﬁ'@llvﬁthtagetga%la britfedr 601,

periodically o demand, personalized newspapers, nmgazi nes catalogs
br ochur es aaﬂ&‘elaitﬁ%e%bﬁnpféﬂéta?ﬂﬁ’éce fof) homey gffigechy mopilepsglhg det 15 vyrelgss and
interacti V&mﬁiah@&l&sureljdﬂitﬂtk@xe@»a@@hﬁt&rvaalasﬁ&f-mgte&rdm linb® net page printer is an
appl i ance which e lLe nt cent .t rea

wher e the nor ni ngjﬁjl %%ge Rt rl?ogtag%%rﬁdn}é\%? Ofs‘g@f'iuh as" ™ Adh ilgures th tgs8 I%afl%hen

near a br aekichibglt int miyt aletaibrbelaeais dbire tméqhsehmrdﬂlsallmmrmn dﬁnawepmsmh?edf or the

day. It aln%@spapers, magazines, catalogs, brochures and other publications, all printed at high quality as

interactive netpages. Unlike a personal computer, the netpage printer is an appliance 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.

As shown in Figure 2, the netpage pen 101 interacts with the coded data on a printed
netpage 1 and communicates, via a short-range radio link 9, the interaction to a netpage printer. The
printer 601 sends the interaction to the relevant netpage page server 10 for interpretation. In
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cones in tabl etop, desktop, portable and m niature versions. Netpages
printed at their point of consunption conbine the ease-of-use of paper with
the tinmeliness and interactivity of an interactive nedium As shown in
Figure 2, the netpage pen 101 interacts with the coded data on a printed
net page 1 and comruni cates, via a short-range radio link 9, the interaction
to a netpage printer. The printer 601 sends the interaction to the

rel evant net page page server 10 for ingerpretation. In NPA084-SG 10
appropriate circunstances, the page server sends a correspondi ng nessage to
application conputer software running on a netpage application server 13.
The application server may in turn send a response which is printed on the
ori gi nat i nappiopriafet cirpumstApgss, et NIGEETveN\SeRda hcprecsppadiae WesPAse HeAPRlishtipn FeypRuter

conveni ent sobfart RRnikE 6f 8 mEBste ApINOHibABMNer 10YTHE @bfIlatids 8&ver haf @NjubhNgehd N Wi th

hi gh- speed m croel ectronmechani cal system (MEVS) based inkjet (MemetTM
printers. 'PiRowhEhighisprayed opthe gieiaine PENFs t echnol ogy, rel atively hi gh- speed
and hi gh- qual i t y Theotetpagei spgeni 8 nadd@nsiderably afofcOrooiaisiee it e pofesednaptbgdiménn |t S
preferred {4 ula BELRAR.P B G A8 %R RARRnROY SLER MBS ARkSHsPL 1 S Of
a traditiona ewsnmagazl ne, suc S aset o Tet;er15|ze gl'ossy pages
printed i®emigt™) eristersy Inghe Hscderted &irp eSthis prshnelesy adasivlehicl weed sadlisth@olitgat i on

and conf or §abie8s RaRdhdrdGrordlhe N BLRAGE TRt FHEBEedFHR] Phdysagd HBl@HM HaGe
availabilit o{ br oadban eto

. td IF.t.erlnet access.  Cabl e lser Vi cg iS avai I$bl
95% of houRIRTB! daraqisrston af 4 apitiongl nepspagaeine. ph 2R a15f of BBy D1EEP 8F er i ng
br oadband ihfitlleslmain batb sidssboingl tegetha@dctasa vavigatidnlaad domfo2@le lohdlinhese. The net page

printer can al so - rint¥ dhoid! - a L 1h.d-Q0@86e del i very
e o BASHTap o P RO Sl ot

Wel | e ne system can be enabl ed
usi ng exi s¥ivitg iscaypls

95% R fopschokdly ip the Afnitqdh Stiesepnd cable mpdsmoErvicn ffEPet em wi | |
operat e NDYr&adben® Wic¥neBidBksiNs hlrealy R EiRDIO k220D Or1HRES TIRGEQI pht@ chl ANFogerftONSUNMET " S

point of view, In other _enbodi ments, the netpage systemis.haosted on a
rl Vat o i it bomseeey PR G IR SRR AR Re et il S ThdeR MR "0
on a si ngl sstewpqiicenabld usinnpistiay coenaly] igldetcied lage prigers itagetathp sistnerill Net page
publ i catiop, éEn\éﬁersquiy%newtngef&sw@g%caa&w@fr&n AbsffPd poitkl bR, o SRk 1 ver
print- quality publications to netpage printers. Perjodical publications
are del i veybadineniso e (PR ISystepio’s heyd<@ra Bivalg vansh dp atilh pthefrompedinsniy, the
poi nt cast i R@agRhtemid KosBdsita shgle bddpaien® tonfifut-aaBlbddeviRe susiaa ptimad
publications arefiltered and fornmatted accordi to ndividual er
profiles. A netpAgBepP ‘llbﬁl g ?:eévﬁrsblg% 2 e (ajgreen(ﬁg‘togcgdsr%%oﬁ%ﬁufedé%g&lr‘iedrﬂégtr of
pens, and galpempuldiastiomoroknetpaget brintany Patiodivelr publicatiens pag deljyerpc pdomanticallyy to he
preferred @E@A&EEME %ter@%ﬁ%oﬂ]@:raﬁﬂg Gnd §R1tEABgRIntbRe 0 PBtocdid Q’@ltsbrjal_iz%& . A
househol d nay have 'a col | ecti on of col ored netpage pens, one assigned to
each menbetblicgtons ypfilfezediapd formpyigd accrding (pindiuidugl s @fofiley, pintain a di stinct
profile w th respeebage @ridtertat Rpagefighdd o sagbit @ty mEbEroe pen§landpEnicanydron
server. A pelBaqe,Den oan. kAR A 2k hthathdol AniEhRRYS heplRhl 2t on
identifier. A household 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 a netpage publication
server or application server.

A netpage pen can also be registered with a netpage registration server 11 and linked to
one or more payment card accounts. This allows e-commerce payments to be securely authorized
using the netpage pen. The netpage registration server compares the signature captured by the netpage
pen with a previously registered signature, allowing it to authenticate the user’s identity to an e-
commerce server. Other biometrics can also be used to verify identity. A version of the netpage pen
includes fingerprint scanning, verified in a similar way by the netpage registration server.

Although a netpage printer may deliver periodicals such as the morning newspaper without
user intervention, it can be configured never to deliver unsolicited junk mail. In its preferred form, it
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one or nore paynent card accounts. This all ows e-commerce paynents to be
securely authorized wusing the netpage pen. The netpage registration server
conpares the signature captured by the netpage pen with a previously

regi stered signature, allowing it to authenticate the user's identity to an
e- commerce server. OQther bionetrics can also be used to verify identity. A
version of the netpage pen includes fingerprint scanning, verified in a
simlar way by the netpage registrati@p server. Al though a netpage printer
may deliver periodicals such as the norning newspaper w thout user
intervention, it can be configured never to deliver unsolicited junk mail.
Inits preferred form, it NPA084SG 11 only delivers periodicals from
subscr i bednlydeliyers peripilicads feomt shieeribed of othoryise @wfhorized spus¢es, Ip dis srspeet, the priPagret page
printer i Salil fikda 2@ ¥na e o} @ﬁalpxcc&nméh iPEGR tanyRICHaileSwib BbW tBe T O any
junk mailer who knows the telephone nunber or enmail address. | NETPAGE
SYSTEM ARCHfrreremipber rg@pl 498e%ct nmodel in the systemis described usi ng a
Uni fied Madel i noNdrengasageeMm ARdujrectokess di agram A cl ass di agram consi sts of
a set of object E‘dchi&tﬁ@ﬁmﬂiﬁhﬂGle'rsﬂd:mbydesc@baitdsinglsﬁhiﬁ@, Meadabhgthamzuagde i(WdE) of
relati OnShiapssdl %;ag] 2 laés%}agrrarﬁ%g Qt? diea 5 t%?%‘f]gc't agskeg @(ﬁm&%q bgf%ﬂﬁgn@ﬂlﬁszﬁxhws An
association re Ki f at 1 onshi etween obj ects, i.e.

bet ween i rkmdwfc!é@lownpwfasfsletsfeﬂ herej @pseqiaiprs 2pd $eé?ﬁaliz§1°&9t é%ass‘%f&?fl?l‘dFPr??F‘%&%ses and

can be un@erﬁesmp& rélftiohshig bétaéén%yedwly\wweehﬁmgmsd asﬁssbSSAtgaeugmo@aata@ the set
of all obje of that, cl

IassAl on..9 | ass B,
then B is ag‘?’ aife 20 fRL g U ?rs“?gd ll‘I’ 8? olipjpe Eﬁ'e ?‘P‘é% ‘fzi%lssuﬁet(g; i
second- or djectsrofdie Elassgmd clpss & is € passiationfof clhsa Bsthen B Eastlplycd wbst ofd. §haawn as a
rectang! esdlﬁl?%e%]rg)gdtil&tMu&pQﬁse@&%r d; I?Jdglﬁn i 18%Bissed df clgsgé}t ains a list of the

attri bute cl ass, separate rom name %Fa hori zontal |ine, and
a list of the opéachslissitsirayp asm@an@leé@gﬂed%bslﬁ st foe glasst Iheentsin # igvat e | st

by a hori zgnkabutes bt cldss) sdpiteLir@S e finR GY @RIzl Giv, 4ndla li\bf the biRiaES bf

operations,_are never An as SOCI at Lawn as a l oi ni ng
O O et Py a5 SRl B o8 By e Bkl 7 1
t he assomhamvernopefﬁh@lseteﬁezmmodcﬂgﬂt| plicity is one. An asterisk ( ) indicates

a mltiplicity &I so'gﬁllﬂ% iy driwneasal?n% iSnif) hﬁ@fa&cs gﬁmllﬁﬁ&g&i a@-&{h%nd with
optlonallylabellec? Its nanme, "an Isootlonally abel | ed at

ei t her endhenwPpifplicise 0? B‘F é‘ssﬁ‘f‘a"PﬁeT}’Gcﬂefaé‘é ﬁBH’Hﬁ‘% it P‘&s?“ agigriss deh indiFalitond

i ndi cat es naiipAdE b Gahy DIk RS Gloatt E4R associafionifsgtiondly Jabelladielith i6 nehicqsnd iat  t he
?Qggeg?g OII’ lsg ggtlonally lag)elled agsl grl Tanltd:_]ggﬁ t!(x)e: r::]gFenof e %rr}e:es{)c)ai‘xlcifnég‘ltaésoﬂ? ﬁ;? n%’ialmgghf Q:Np (in
t he form cfdicats epegerdgptioa ragloaytiont (“is- mst @éne}daiﬂdzaa‘tm rthe Aggresaresd of cheas s

di agram i s, pLgkeeup into multiple diagrams, any class which is duplicated
is shown wth a dashed outline in all but the in dji agram whi ¢ defines
T, LTS shown APTRAZARMIHHIBED Gty iFRas § o0 Bdamh B s,

arrow (in the form of an open triangle) at the generalization end.

When a class diagram is broken up into multiple diagrams, any class which is duplicated is
shown with a dashed outline in all but the main diagram which defines it. It is shown with attributes
only where it is defined.

1.1 NETPAGES
Netpages are the foundation on which a netpage network is built. They provide a paper-

based user interface to published information and interactive services.

A netpage consists of a printed page (or other surface region) invisibly tagged with
references to an online description of the page. The online page description is maintained persistently
by a netpage page server. The page description describes the visible layout and content of the page,
including text, graphics and images. It also describes the input elements on the page, including
buttons, hyperlinks, and input fields. A netpage allows markings made with a netpage pen on its

surface to be simultaneously captured and processed by the netpage system.
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1.1 NETPAGES Net pages are the foundation on which a netpage network is
built. They provide a paper- based user interface to published information
and interactive services. A netpage consists of a printed page (or other
surface region) invisibly tagged with references to an online description
of the page. The online page description is nmaintained persistently by a
net page page server. The page description describes the visible |ayout and
content of the page, including text, ;graphics and images. It also

descri bes the input elenments on the page, including buttons, hyperlinks,
and input fields. A netpage allows markings made with a netpage pen on its
surface to be sinultaneously captured and processed by the netpage system
NPA084- SG 12 MuMuliigik ectmeds pagdsrc gumanstmagedesdiption aiavepade alesient fsrovgh,
However, 1 6hRlideQdtnd cmq,u%es fol¥e QR @SR, E‘eEéﬂ' n'é.sage @Lea@&gng@,i uRAIESe lbhti&. This

dlstanU|shed each netpage Is a55|% a unjque page identifier. This

page | D haseedDupssuifigippt prsnsqnte diginewisy ‘EfW%"PlaﬁﬂmaBgﬁn‘B’g’FWgéﬁpaﬁeSvery | ar ge number
of netpages. Eachach ﬁzieeern&nealetp@get&ﬁnﬁﬁg& deserih piptnal thy Teomapdedifiesntha pri nt ed
tag. The tag identifies the u h it o4 hereby

i ndi rect| “ﬂ&eeg? ek ik I%agpeﬁrﬁgaé’d es?gr '%Cﬂ Een%l%s&[ ed?s@%%% ggn ? les its
own posit |ldmt1@nlt¢¢“Qpp%tg>e on @hmga@hmqtegﬁtwesf thgftagp Nedqsagsd inmeredetzitheloed i n nore

detail Dbel ow. Taggs af GriRéd i lfdrel Qbsb,gawem @pmgﬁtelmhumﬁﬁm @ﬁb\émﬁéUbSt rate
which is infrared-reflective, such as ordinary p

Near -infrar
wavel engt HEchas erdingry papprplear-infiared eavelengiinare {puisiple o ‘%ﬁrbégﬂ’a%f? pufarg &aﬁ‘éyesanse"ﬁy a
sol i d- Statt@alsdfﬂ@ﬁte&ﬁ@&&ﬁsoﬂh‘lﬂhnaﬁpr@ﬁ&éﬁlﬁlﬂ ate filter. Atag is sensed by an
area i mge senso a1 t he .net pa n ed to
t he net page systémgwsensfdnbé’ ngra%es ese %ég’%;‘%%aig erag%ﬁtakﬁaeénlglﬁ%%@mh%&el ess and
comuni cattethe pitpage fybtem vip the peaepst rpmgqmemelvﬂa pen i prispless Mﬁg@m%i%“’lm thk. Tags

are suf fi Gle@ile lphintG VRl ol sheDiEngd @RRAIK. ﬁgsra@@m&eﬁmaaﬁ m derﬁ@ﬁarﬁﬂééd il thetbl y

i mge at | east one tag even on a si ng cl l}c( gln th ?‘e‘g % S i nportant
that the ﬁ’éﬁcmfﬁ‘&%ma%eea‘{eﬁé%’iéﬁé’vﬁnﬁn saelp &isk o1 Bneash E‘g’ﬁ“ﬁ“h BAEPEY on with
the page, rédog® thpagt MD endpdsition oh Svers inkhaeti@sEith iﬁagge,asm@e elter ioteragon riect abl y
encoded ! O RS0 GILRRES tnleazbgfvenso%ﬁs ke deh sl AGa RIVRAR. cuHlg:, NET PAGE Page
server nmai n "l ns ea unl gue pade I nstance rp printed netpage, allow ng
it to maintain alldi @B’Pgﬁdlages@f"ebfna’ﬂ%’é? 230igys page] inglaneg ey ‘faetr PRYGY RS ds | n

t he page Ohﬁ&ﬁﬁg 1%'nﬁiﬂtafn@rd1stn%a&hoflﬁ§ek—aﬁ)§lﬁd Rt 29 Biput FRIBs ih Bk Pige AR GAPLPh oLt Wween

t he page de crlg |on the page instance, and the printed netpage is shown
in Figure SACch PR "instance is associated with both the netpage printer
which printed i tTheaﬂdl,onsiﬁb btweanmhe pagealesveptpaghe nageinstankm andghpumigedoetiage 1. 2
NETPAGE T e in g%kgﬁaﬁhe% fé‘QJsocha%d%H%aﬁ e nEfach DL WRAE PriddCe

|dent|f|e nin | appears, and the location o
and if known, the netpage user who requested if.

1.2 NETPAGE TAGS
1.2.1 Tag Data Content
In a preferred form, each tag identifies the region in which it appears, and the location of

that tag within the region. A tag may also contain flags which relate to the region as a whole or to the
tag. One or more flag bits may, for example, signal a tag sensing device to provide feedback
indicative of a function associated with the immediate area of the tag, without the sensing device
having to refer to a description of the region. A netpage pen may, for example, illuminate an “active
area” LED when in the zone of a hyperlink.

As will be more clearly explained below, in a preferred embodiment, each tag contains an
easily recognized invariant structure which aids initial detection, and which assists in minimizing the
effect of any warp induced by the surface or by the sensing process. The tags preferably tile the entire
page, and are sufficiently small and densely arranged that the pen can reliably image at least one tag
even on a single click on the page. It is important that the pen recognize the page ID and position on

every interaction with the page, since the interaction is stateless.
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that tag within the region. Atag may al so contain flags which relate to
the region as a whole or to the tag. One or nore flag bits may, for
exanpl e, signal a tag sensing device to provide feedback indicative of a
function associated with the i mediate area of the tag, w thout the sensing
device having to refer to a description of the region. A netpage pen may,
for exanple, illumnate an "active area" LED when in the zone of a
hyperlink. As will be nore clearly expkained below, in a preferred

enbodi ment, each tag contains an easily recognized invariant structure
which aids initial detection, and which assists in mnimzing the effect
of any warp induced by the surface or by the sensing process. The tags
preferably tile Inrerrefertef pmbodimspfethe regign trvdhich g fagireféreepiricidessyith [ap entirecbagtensel y
arranged tiaathetrégﬁmm&c&ﬁa if 16 b@R h%rero@gﬁ'o ﬁ;,ouL fRSthe PPSIT GFthe pRMRA WAL @ SiNgl e
click on the page. is inportant that t en_recogni ze t he page |1 D and

posi ti on ofe &WBFAS: }“rﬂ“@f ?Rbf’ihB‘FP‘W‘F Fretop & Wudhe, tagsrf’fﬁré ganid an arhifray SOERgh i s

st at el ess. of NPAEEA ofhies shidace. |For exafplefiedat ednciizhod iteenie, of biniteractiye Glméng imhi ch a
tag refers_.coinci.des lLre page, .an e region ID encoded in the
tag is thé&% or%ﬂmnagﬁh%%ﬂgmﬁﬁ'd ﬂ%paﬂmmﬁ?gmfmthe page on which the tag
appears. | n other enbodlnents the region to which a tag refers can be an
arbitrary subregion of a page or other surface. For exanple, it can
coincide with the zone of an interactive elenment, in which case the region
ID can directly identify the interactive elenent. NPA084-SG 14 Table 1 -
Tag data Field Precision (bits) Region ID 100 Tag ID 16 Flags Total 1120
Each tag contains 120 bits of information, typically allocated as shown in
Table 1. Assuming a maxi numtag density of 64 per square inch, a 16-bit
tag | D supports a region size of up to 1024 square inches. Larger regions
can be mapped continuously w thout increasing the tag ID precision sinply
by using abutting regions and maps. The 100-bit region ID allows 2100 (1030
or a mllion trillion trillion) different regions to be uniquely
identified. 1.2.2 Tag Data Encoding The 120 bits of tag data are
redundantly encoded using a (15, 5) Reed-Sol onon code. This vyields 360
encoded bits consisting of 6 codewords of 15 4-bit synbols each. The (15,

5) code allows up to 5 symbol errors to be corrected per codeword, i.e. it
is tolerant of a synbol error rate of up to

ot
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33% per codeword. Each 4-bit synmbol is represented in a spatially coherent
way in the tag, and the synbols of the six codewords are interleaved
spatially within the tag. This ensures that a burst error (an error
affecting nultiple spatially adjacent bits) damages a m ni nrum nunber of
synbol s overall and a m ni num nunber of synbols in any one codeword, thus
maxi msing the |ikelihood that the burst error can be fully corrected.
1.2.3 Physical Tag Structure The physijgal representation of the tag, shown
in Figure 5, includes fixed target structures 15, 16, 17 and vari able data
areas 18. The fixed target structures allow a sensing device such as the
net page pen to detect the tag and infer its three-di nensional orientation
relative to the TehebrTaghaa data areas contain representations of the
i ndi vi dual ot f—tyh e tagy data. To achi eve proper tag
repr oductilgé ,;F%dé t Q)Z?rgaggﬂ?QESZd at a resolution of 256x256 dots. \Wen
2

printed at go_dotsyger tncnh thi$ yields a tag wth a diameter of about 4
mm At thigygesorutijpn the Tag 14 designed to be surrounded by a "qui et
area" of rgLUs 10 —ornce tng quiet area is also contributed by

adj acent tags, Tt onfy adds 16 dots to the effective dianeter of the tag.
The tag includes six target structures. A detectlon ring, 15 'l% ws t he
sensi ng devi ce t &achitg P‘i“gfnwz%létt%&quoﬁ’ém?’hdy.p‘We alopatpd gs shovasiy g °det ect
because i t Adsamingd ddxin@iethd d,énsitylmn paRjuai idh, e 6-hitl & [MAsupirtaplegiocsdre bPttd on of
Its aspect 1024?ltl 2 I‘ eq;DV%ar er re 1oncs) car} Be mgfp g%&n%ml%tlsbpg{tﬁogp%ljez%ﬁ q{estggofﬁ' on. An
orientation ax ar nsi ngp devi ce eterm ne e gpproxi mate
pl anar ori Eﬁmsamlsmph'dﬂfy Wlh@abu{tla&greé@@ andbmerseThe 4 0-bjf regiprelDsdign? (ﬂiﬁ or a

ori ent ati ogin¥ kitidn SrilfRdaPuBGerk Reibhsqd 6k vBiqhtl i@ABGAQYr | ent ation. Four NPA084- SG
15 perspectlve tar ets 17 al | Tow the sensi ng device to infer an accurate

t wo- di nens?- Qg ¢ r ansf of the.ta an. agcurate

t hr ee- di mensi onalé ‘fsi°(§f‘?g3‘ﬁ?jar%’i¢?‘5’gﬁng’]fei“8‘ﬁle£ Sm?ﬁglsagiﬁee% *%mfmco %i t he
sensor. Al Jieldscs60 atco®t1 bitsrbusistig odlp eodeeatdsrd am—blysylmaolgaclt ah¢ APpropeade allws r

L muni ty t.9, BQlGGs01 ;H&E‘s & Ké%o@rtc!ted%@x%oﬁ%fﬁelé & iGtbibaMloRh sym-gweﬁoxsrhlpgﬂf S

anongst ot Ner "things, optinal tag packing on an irregular tr|angul ar grid.
I'n conbi natd%omr wideterd he circul ar detection ri ng, this makes a circul ar

gr r angerrent of daha 4tb|it'fs§mBMﬁfbbﬂasehtb&nfaa@nﬂptcbﬁ’&ﬁhtﬁva}r?mxg ?ﬂd&lﬁ: shhilsf ze, degch
ata bit represent ed t he ea bounde
by two radﬁ?‘% F?dﬁ‘év%rdsaaﬁ?:lmfe&i?v dosﬁ%la]rﬁ e c ararcs. emra%n éaﬂoﬁas a

m ni mum di affectaiz onltipfe sBatidiipt aljament i) Garchgis amdnmwl dersbrelgvfe&)lmb@s ovieall aildc 8 base

(1 ts inner arth numbes oﬁ&rnéo?s%&ny%%hev&to@ tﬁn&yn%xﬁﬂléﬂig%émkgﬂl%@ﬁl B bursi §r hei ght

of the wedge 1n the radial difection is always equal to the m ninmm

di mensi on. Eheflveoprdcddat a synbol is represented by an array of 2x2 wedges.
The 15 4-Dbj.p.3dat RhgsicddThgseilictarch of the six codewords are allocated to the
four concentric Thsyphidal tepresgBatibBaf thotad, Sitbwinlin Fiptre$, lnebrdedixédaaret stmctuSy mbol s

are all Oca{S? ?6, ql7 ta.nedrvrzlggb%l Mta ial%ascliSr ’Phlélfﬁgd 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
the tag is designed to be surrounded by a “quiet area” of radius 16 dots. Since the quiet area is also
contributed by adjacent tags, it only adds 16 dots to the effective diameter of the tag. k

The tag includes six target structures. A detection ring 15 allows the sensing device to
initially detect the tag. The ring is easy to detect because it is rotationally invariant and because a
simple correction of its aspect ratio removes most of the effects of perspective distortion. An
orientation axis 16 allows the sensing device to determine the approximate planar orientation of the
tag due to the yaw of the sensor. The orientation axis is skewed to yield a unique orientation. Four
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progression around the tag. The interleaving is designed to maxi m se the
average spatial distance between any two synbols of the sane codeword. In
order to support "single-click" interaction with a tagged region via a
sensi ng device, the sensing device nust be able to see at | east one entire
tag in its field of viewno matter where in the region or at what
orientation it is positioned. The required dianeter of the field of view of
the sensing device is therefore a fuqﬁtion of the size and spacing of the
tags. Assuming a circular tag shape, e mni mum di aneter of the sensor
field of viewis obtained when the tags are tiled on a equil ateral
triangular grid, as shown in Figure 6. 1.2.5 Tag | nage Processing and
Decodi ng Tieepécay tgeigé? pllogrds sinsige davige dem&dhmg:cwetpﬁ\mmwibl}al aerspetisé ng

devi ce such,g5m! fend Gl mncepﬁmcteatém@weﬁtmﬁa PBYiRon fand WikntaBonorGRPHAT €d

i mage is beling acquired fromthe image sensor, the dynamc range of the

i mage is deedei thednseat 20). The center of t he range i s then chosen as the
bi nary thresholdn&@knhhﬁnam&gam&ﬁmeM&anmny%ﬂ&nﬁ&mmmﬂ&mﬁsholded and
segnented into cgnnect i X | 23) 2 hapes
which are too anEVWF@F?%Bm%E%%?ﬁgag s?%ﬁg ﬁ?%n (?&m%mé &mﬁ% The
si ze and ceranimigaarcfiangdegrid. Ha pembimstics) ve@; t@mptlﬂtfédew@l ningy this glakep @ ciwhent s 25
are then sz?ﬁ]?%‘éfn@ﬂot(d@tra bitithfnQhc 1AM MEREK AR 8s Si1E56 R 8¥ isd§rddiRd bpasi s for

subsequent | ocating target structures. Central shape nonents are by their
nat ure i nvafiplgdee “’otPe TEsIfEn gpp boupgd byie eial é‘&?la’f“vwﬁﬁ?i‘éenf“r‘i\?‘é‘iulaé‘?‘i‘fs 1 scal e,
aspect r atwddganasla o dbensidhéef 8rdo @t 1600° dpe hindSd dekigiedi socthal Bs base (itdenef art)st t 0 be
|l ocated (at 26 ri,ng has the adv nt.a ed when
per spect i veatﬁ |%tte8‘ét i vt ST oghe halgﬁ oPhe W?‘%é {Aq}?forf?dr;f%fh}@:dﬁl 1&%3%’
NPA084SG 1dgual toaheanihimmn diorensidni Ewmgble@@hmap @ssemmmsrmmﬁbé Wetlgs
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rotation Zsfmt’%g‘é‘ghé$a for Bidi gentarleg fféﬁh“’%pfﬁnt?ﬁlﬁ r?'é?t ?119 PRt 2liematctn dt SBRBE i ve
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Mat chi ng proceed t ape's
monents, and rot 2 I %tre]rleﬁ%i?%‘r‘al Zgnec&1 % Iﬁaxm’_ase%hel atverquge spa%ig‘l ('ilS etnce be gnp t\§<r'

second- or dembalpiftnsanegedewordr nal i zed the axis tar get i s easi I y recogni zed.
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possible orientations of the axis. The éd del i ber at el skem/ed to one

side to meRwngHpdcegsdephlgto tteeaﬁlo%e“f‘ﬁé‘tg lFttS gnfisy J9geadprpihere
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nor mal i zatde%gesls$Erggor|eggdmtsolnggtg TN s??cm%%f’tﬁ hLye distortion can hide the axis
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1.2.5 Tag Image Processing and Decoding
The tag image processing and decoding performed by a sensing device such as the netpage

pen is shown in Figure 7. While a captured image is being acquired from the image sensor, the
dynamic range of the image is determined (at 20). The center of the range is then chosen as the binary
threshold for the image 21. The image is then thresholded and segmented 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 computed.

Binary shape moments 25 are then computed (at 24) for each shape, and these provide the
basis for subsequently locating target structures. Central shape moments are by their nature invariant
of position, and can be easily made 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
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of their positions are conputed based on their known spatial relationships
to the ring and axis targets, the aspect and rotation of the ring, and the
rotation of the axis. Matching proceeds by applying the ring's
normal i zati ons to each shape's nonents. Once their second-order nonents are
normal i zed the circular perspective targets are easy to recogni ze, and the
target closest to each estimted position is taken as a match. The
original centroids of the four perspeggive targets are then taken to be the
perspective-distorted comers 31 of a square of known size in tag space, and
an ei ght-degree-of- freedom perspective transform33 is inferred (at 32)
based on solving the well-understood equations relating the four tag-space
and i mage-rsipéromopalizing epdishape’s Phrerisn Proe ite ehoend grispaeresnts ereinpengtized fa sies
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in the input i nag]& axibltergdd rs@dchuddl $4 6 the aaxp ot ixdiocang@ 28 Msdhink praddeds By used t o
threshol d t C | t 60 dat a
bi 15 57 naVErBb s bt APnBRABHOE cll Sl il st Syl lpal fociyull)

Sol onpn  cothewps.dinct its deondordel nioments gep nmal}qeéﬂle axig) taggelcip epaily teogrizedNotyr 120
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decoded, no pen position Isr or t & current G ven
adequate We&%o%@eﬁagam@atmémtmnaawn mnimal field of view 193, an
alternative stratRgyur b&éﬁ)@éﬁ‘é@ﬁrgetss&@ﬁir&g7 aﬂa@{eh@{to bagcanea (d B®. GibdleQitlated MRYE.
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orientatiqp 3, ,glfahzgttyﬁs BERh shafe’ m@ﬂt;lm{s%n%i{hagseéo%& -ortdmdolcEht REmPBESRECT | Ve
transform 33 served on the tag and nown spatial relationship

bet ween t HECYRE Rerspepiiyg ity pre 5365 &0 rawam%eh gndyfherfarget cleisﬁ tgeph eftipated ppsidongs Tag Map
Decodi Ng aakemi@s § @Sidh. 1The loAgifkl c@GbidNofl thy fodr pRPeckild taBisl ad meagakree kel € pen
transform_Bef D.and the. tag- relatlve Qca

be
transl at ed’eﬁs?"fftbve§ﬁt°3% coof“ﬁ’tge3 1|6 &t h O R % R st"%cgege &L (ggr eef%n
| ocati on dfeedolpepetspegtivnitrpisiorm 8he mfergd@n 32m133$ed e solkirgn e We‘nif\m@smd gfluv@ns by a tag
mp, a fqa&&g%fd%é?&amm‘i&%a&ﬁ&m Rsin a tagged region to a

correspondi ng location. The tag map class . diagramis _shown in ure 22,
as part of the nBtejeyed b"ﬁ?ﬂi‘f’f‘etf’ IpAEe $pacePRISRFFEranAfofmy i uied fp o @E:’t%ea[“ e scheme
used to tikhewd i GUPISHEE inf B bpace Miotilhadeagsce whtre tHehd-val@d pedtion is used to

bilinearly interpolate (at 36) the four relevant adjacent 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.

The ring target 15 is only sought in a subarea of the image whose relationship to the image
guarantees that the ring, if found, is part of a complete tag. If a complete tag is not found and
successfully decoded, then no pen position is recorded for the current frame. Given adequate
processing power and ideally a non-minimal field of view 193, an alternative strategy involves
seeking another tag in the current image.

The obtained tag data indicates the identity of the region containing the tag and the
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according to surface type. Wien nultiple tagged regi ons share the sane
tiling schene and the sanme tag nunbering schene, they can also share the
sanme tag map. The tag map for a region nust be retrievable via the region
I D. Thus, given a region ID, a tag ID and a pen transform the tag map can
be retrieved, the tag ID can be translated into an absolute tag |ocation
within the region, and the tag-relative pen | ocation can be added to the
tag location to yield an absolute pep,location within the region. 1.2.7
Taggi ng Schenmes Two distinct surface coding schenes are of interest, both
of which use the tag structure described earlier in this section. The
preferred codi ng schene uses "l ocation-indicating" tags as al ready

di scussed.postipnaF the tag aithiy the capidnnin asoivsnmositieed’ of i @en nih indheregidnngg wehgs. A

| ocati on- iqdieah IOHQltaTn@Igl’va%@Fle 1sathgnaigfellréa oe(ﬂw momvmgper;pscaoes&ﬁgm $r ough
the tag map associated with

he tagged region, yields a uni ta
| ocat i on PFRFhoR Hetas egitsrkoovprestizlg a‘r‘oéfhé&‘ie en tf‘?)??&tslp Bysicg £xiy ‘H‘gld’ﬁé’ﬁ“ s added
to this tagtdogation to yield the | ocation of the pen within the region.
This in Lty o I;glJS'ﬁd to determne the location of the pen relative to a
user interface @r‘gﬁd{f p escr it regi on.
Not only is the user |ant€%re%“2§gl 3?%%%{§% ggla%lg)gaag%ié? geh%ﬁwn“h&blbﬁcatl on
rel ative tthy teh® ensiethe fagrelatifearea lashtiofeset by Wlﬁ@’n‘PiOfaPéEFOI“ISdﬁcal*qndﬁm}nrfhﬁ cating

tags t her gfQfdGedidnl é Rbdti¥n omensgo&ltmnttt&eregm‘um @&mmmaiaggkwya t&fkppat h i n

the zone of a i cul ar I nterface el ement |nd|c t|n ta
cont ai ns ™%y "T%I‘ﬁil\ﬂ‘?Psc‘?‘iChch% c‘f‘laﬁagrg?ferﬁ%‘?“ftf’é§°réesqf§‘8?g O‘fﬂ‘%ﬂ’ ?ltéet arsrsen? i ng

t he page digemiighivarin Bigsezd, atpad ofthd detphdeerintaglasnliagidlel t he t ags |n t he zone
of the user | n!LLE3GE ARl f Hio 1 Surkd lre%ww&ga%d&ks%% meki ng

themall identical erefore |st|n urs ect-lndlcatlngtags
do not, tH@O@FEﬁ%S“@q?WGrWhﬂPH@“@%&mgQ?dé%@S alwred%%mtﬂ@gﬁ‘éﬁme 4l s2amhey do,
however, Qééglﬁﬁﬁﬁéﬁ&nﬁamyléﬁxﬁls@fsha&tlie%lnﬁéthg/ﬁappen path. So long as the

position sanpli freguenc excee e.the tered ta equency,
t he displ acerren{]ﬂﬁ’ ggéaé Ziop e ?We% sfatﬂi’ecfrF“fngBt &> fE% ar\?ﬁq? I|th a stroke
can be unasgiDgubash yradfotng theitagethp ciiPAGBHEvE3hd Bg IDical bm@ummo ANIDsoRAGE
DESCRI PTI %ﬁoéb‘ncm\ﬁ hﬁrtﬁeelgglmgﬁgklag% @:n @&&Bﬁ%ﬁ;be‘%@ﬂadgﬁm@ tag@&gtfoh@c; ron
class diagramis shown ih gur es . I'n the netpage system a
docunent Yseldd’é§‘tsPlP‘Séﬁ”%ﬂa“‘tnh‘P‘é’étqeé‘iﬁé’Ps At the nost abstract |evel the
docunent 8§37 hastaygitigeSchembs cal structure whose term nal el ements 839 are
associ ated W t h Tvaodiétiad tsurfiod @ding schébes SbCdT imGest, dith oDivhieiCiss the tagistrucatrey/| e

obj ects, i JIBGE %b 15‘%1 Shiis see%t(i:on %‘Céetgrre% %918&1 gc%gﬁle Ls%s “IQJa{nFltu?cﬁica ”Qa Y ré nter
V\nthaparflc ar page size ccording to a particu § Scal e
factor prabfady desed Métemen@wsqhsmm@i ?te@wa%%% herwi se formatted

Formatted term n@-'loc%lomﬁatﬁg QoMhihd a taﬁ D SRR whasSessiRal t&%ﬁéﬁ%@ﬁ@ﬁlaﬂ/\ﬂ th

content objects which are dif nt from those soci at.ed ir
ajssomated with t%e tagged region, y1el§s a unique tag locat?on v%t?nn tge region. T\ﬁé tag—reHatlv

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.

An object-indicating tag contains a tag ID which directly identifies a user interface
element in the page description associated with the region. All the tags in the zone of the user
interface element identify the user interface element, making them all identical and therefore
indistinguishable. Object-indicating tags do not, therefore, support the capture of an absolute pen
path. They do, however, support the capture of a relative pen path. So long as the position sampling
frequency exceeds twice the encountered tag frequency, the displacement from one sampled pen

position to the next within a stroke can be unambiguously determined.
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corresponding term nal elenents, particularly where the content objects are
style-related. Each printed instance of a docunent and page is al so

descri bed separately, to allow input captured through a particular page

i nstance 830 to be recorded separately frominput captured through other

i nstances of the sane page description. The presence of the nost abstract
docunent description on the page server allows a user to request a copy of
a docunment without being forced to acggpt the source docunent's specific
format. The user may be requesting a copy through a printer with a

di fferent page size, for exanple. Conversely, the presence of the
formatted docunent description on the page server allows the page server
to efficiehdly i POGUMENEANDRAGE DEBGRIRTI®NSoN a particul ar printed

formatted docuneftrrefzed emndimsptof fdogumentpndytasy WWE‘Q"&P%@M@§&W¢‘U ons 5,
each of 263k sts of a set of fornatted term nal el enents 835. Each
formatted el enen as a spatial exte zone 58 on e. This
defines the acti {?etp Fie@aee Stﬁi’%bﬂf’tcm@elnéﬁgf‘ff%eg L Ry P ‘W‘?ﬁggbgtéa}%leve nput
fields. A togagnmmt 83Nk andearBihl gornesposdsmtnl eeriaisfa? tecsdoatedrpitt 834, |t
consi sts qf tonifhe 361Ec a4 sRRGE BEEANEEY %dectgemge Qéjecvyﬂét@ Bo&Ohd RERRRAIS to a
page descrl 10 g ? F tte ocurren page instance 830
descri bes P&nfs«il A R rigter Higea #rthv%aéeagﬁétzmgiem&ord%@ areaéft?rﬂa%mfﬂﬂrﬁescr}a&ém{ D 50 of
the net p%&erenee mg&umaﬁtsa,ega@tadsnamnmrféma{ed @oﬂﬁh&&lﬂ’&ﬂﬁnal dlsle£1 will 1t

represents a of a e _request.ed ation e in nce

consi sts df Soglesc IE?fassP‘ég%g‘??ﬁ‘I °°‘3f“é AR v\'hf‘fg t’rﬁﬁg%%m@? thogf, ‘ps%“g S{h fgn 5t ance
only exi stesrrésponiihg temcoi dsneinls,snalamd@lymhec ihf cantentvbjpetsat mjﬁrelaiﬁml?@ch reinted/per | i nk
I nstance qﬁs‘ﬁaﬁ&e off chocw?llnegyagﬁ enlg als® h&%@& séaﬁ"gt@iy S all(;w fnﬁﬁ%{%&ﬁe@m}oﬁgﬁ§ action

ID 55 which Is specitic to A éAge I nst ance, and i nstance exists
for a fi elngrtigyaspagstinsisase 3Lt bp fec?f G?Pa@elyrf’iﬂ{!ftmpé‘if@E‘P‘F‘? tropgh qicpinyangss of nst ance.
An el enentthesh,ﬁé;ﬁag@&@ng@ﬁs not exi st, however for static elenents such as
ol erent G4, o TEPPBREREosaRE iRt ki T B Rt il BE 526 o
shown i n Feqyest @c®Y of Adastraeni mﬂehtémaglforcsdl@ ae@pt theesoggoe Nastmtds @@fl_‘sgomstt yle
el ement 84, \%etr hna?rbquq% Q:gpystrh%llﬁl 9 B}uﬁ&'tw@ﬁa&l dlﬁ@reﬁt% d il&wfcﬁle%&t 848

Wi th an associated st nglllGéataext obj ect 5,  an inmage e%errent 849 with an
associ at edoPYFEg By %fﬁsé‘i‘?ﬁ Rt formattgd da"ﬁWF"é‘t dPERigRon “@%g"vﬁef"ﬁ allpvs B RieT at ed
graphi c objale&tto%Ymtlﬂncéﬂpdeﬂe@bﬁoﬁscﬁ;la@aﬁanari?»ﬁitedwageh an associated video clip
obj ect 858, an a el t 852 S .audio _clip object
859, or a scri ptxg{mat%d doug é@‘?c ns'étﬁoém%séé)?g) e?it (Pga}gl ?Sgr(g%jg%cs?eaff%&? as
shown i n Fihiphrcensi38 of A sgsapfj éoringited servnioal lekpments %ﬁécﬁgbé@]ﬁweﬁ iclsient 833 sppffabh i s
used to rge@ktdy AY s8lbthd floe. TR defmBPhIEREE A0 of BButRRAGHICA hiRASKAAE appl y
to a specific_input elenent. In the preferred formof the invention, a tag
map 811 i <°PyLRellsi ated with each page instance

A document instance 831 corresponds to a formatted document 834. It consists of a set of

page instances 830, each of which corresponds to a page description 5 of the formatted document.
Each page instance 830 describes a single unique printed netpage 1, and records the page ID 50 of the
netpage. A page instance is not part of a document instance if it represents a copy of a page requested
in isolation.

A page instance consists of a set of terminal element instances 832. An element instance
only exists if it records instance-specific information. Thus, a hyperlink instance exists for a hyperlink
element because it records a transaction ID 55 which is specific to the page instance, and a field
instance exists for a field element because it records input specific to the page instance. An element
instance does not exist, however, for static elements such as textflows.

A terminal element can be a static element 843, a hyperlink element 844, a field element

845 or a page server command element 846, as shown in Figure 27. A static element 843 can be a
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to allow tags on the page to be translated into |ocations on the page. 1.4
THE NETPAGE NETWORK In a preferred enbodi nent, 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 as the Internet, as shown in Figure 3. The netpage registration
server 11 is a server which records rgjationshi ps between users, pens,
printers, applications and publications, and thereby authorizes various
network activities. It authenticates users and acts as a signing proxy on
behal f of authenticated users in application transactions. It also

provi des hatecklmietti 343 witk ew gwsociated rstyberbicbtcidd,. 2 iwfleresleminh 848 wlopassogiatefet page

page  ser\Vgfeq i dﬁﬁb&%@aﬁ'&a Deeeie'ﬁre&ts%tﬂ aﬂfaéescm?ehr&.@e abiuit 358 aQeapHea&HdaPt | ONS
and page instances. networ k i ncl udes any nunher d‘% page

servers, &ag H’“hé.‘hif?qcﬁﬁd éra%*%%béeft > puiffe qlinslemmt &Y Wil aﬁé@"%ati‘}a o ver
al so mai ntoajeas;suae audmrkmytelemak 8ESwithoih agsaciflednmdle clipnaieansse, or alsérphélemeauch as
net page pr S sen a npyt di rectI to the appropriate page
server. éb assgcr’aedscnp &éergtrengrsle’tap%o‘ﬁn sfc‘:lli'rz?nput relative to the
descri pt| on of tAeaponstaspndi ngkepagbficld\8Hewhicyis wd 9apopurany igiyl|igc at es

document | D, SilnQR gﬁmgdoegma@rﬁth,eéﬁgmdﬂe&ﬁd anci ng of page servers via
its 1D al I ocatr on sc A netpage. printer uses the Internet Distributed

Name System (DI\@“‘hed’Fef%‘ie‘?rf°F’é?fthet%VC?‘§’§’c?1 Regmar §1 R PRl Y BES B o t he
net wor k addﬁlﬁs;Sagsénth&}ﬁgaeba&@ﬂat@ﬁgelos@bmnﬂhmgdl ing the corresponding page

i nst ance. hnet pﬁ%eheq,p Jngp server 13 is a server which hosts
| nteractive net pg 41190% ) nepuge RELAR AR R RHUOIPRASRE: phle | S 2N
application server I shes T cunents to netpage pr| nters.

et pa
They are desey il‘beierpaigﬁ f@ﬂé‘lfaélpfr serygrsSd crefnege 1% seryers hhgetrags pprdicadiog s5vepiel 3host ed on

a variety n@% g;tl MUAthon S@Te¥eT4, Pldaelp@elPrindeds G0 conBdRiel At diicbiosk Bubh ashd BM
Hew ett - Pa Ml ti pl e netpage servers can run concurrently on

a single rﬁtg‘f’et aém%mgr@rrgr e server can be distributed over a number of
hosts. Some or afHe nethagk IngistrdB\§Br BGs 2@ervek which feomdsl reletionghipe béteied uisss. net page

Servers, gp@g Ijlﬂltepsar 1 #lﬂ@r ] B@ohr:al‘tli A %rf&ﬂﬂéréb& %utﬂ&rﬁé’s' Qﬁals B¥whiteichiktes. SET VEr and

t he page server, Pe provi directly in a netpage appliance such
as a net payentipniss eest and; 44ts s AoTignine arroxycnKkshakk ?foaﬁthe%rat?ﬁ‘nusafs | gRplicatien wor k.
1.5 THE NE;EMEPREMEBVJJQQaﬂ%ﬂiﬁ@@co@ﬁﬁdﬂts&hc&()ﬁs deScribdd aB{NR] 4 Adfage pabd Ch 1 S

regi stered W|ththe net e. temand |nts netpae Q demand
od Vi o cdpStnd gui peagt i e R b Re SRR URE I ) 1S

connect ed kewotkliwluietipageberef war kerveisacach Inedlinps Rlbsu@ﬂpaasnStah@s Sees nes |
ideally vi Evéd aQE glglgtgi?xp%er input values for each page instance, clients such as netpage printers send

netpage input directly to the appropriate page server. The page server interprets any such input

relative to the description of the corresponding page.

A netpage ID server 12 allocates document IDs 51 on demand, and provides load-
balancing of page servers via its ID allocation scheme.

A netpage printer uses the Internet Distributed Name System (DNS), or similar, to resolve
a netpage page ID 50 into the network address of the netpage page server handling the corresponding
page instance.

A netpage application server 13 is a server which hosts interactive netpage applications. A
netpage publication server 14 is an application server which publishes netpage documents to netpage
printers. They are described in detail in Section 2.

Netpage servers can be hosted on a variety of network server platforms from
manufacturers such as IBM, Hewlett-Packard, and Sun. Multiple netpage servers can run concurrently

on a single host, and a single server can be distributed over a number of hosts. Some or all of the
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connection. Apart fromidentity and security settings in non-volatile
menory, the netpage printer contains no persistent storage. As far as a
user is concerned, "the network is the conputer”. Netpages function
interactively across space and tinme with the help of the distributed

net page page servers 10, independently of particul ar netpage printers. The
net page printer receives subscribed netpage docunents from netpage
publication servers 14. Each docunentyis distributed in two parts: the
page | ayouts, and the actual text and i mage objects which popul ate the
pages. Because of personalization, page |ayouts are typically specific to a
particul ar subscriber and so are pointcast to the subscriber's printer via
t he appr opiictienality pepaided by, atpage spees, af dn pariigylar 81jfinstiopality proyifed Byt the P hand,
are typi Calehvir ek @okeWert &t @k BSS beSHBERE IPRAP in ARPagQpRifafte sitilal b Gagde t 0 al |
subscribers! printers and the appropri ate page servers. The netpage

publ i cat i di™EE AP RBT MRS K %%%{Pém’ i on of document content into

poi nt cast s1.nd nhe NerasdePRINGER er 1 ecei vi ng t he poi ntcast of a document's
page | ayouts, t h&hereipageerinterdid wsan\abpliaiwe which isgessstesed with thymytpage eysteinghén t 0.
Once the pgrfngtn@tgagba&u&&%%vd@ﬂanh% ﬁngAcﬁﬁtﬁnﬂggﬁ%An{yhggtg%ma&dm@@; gfés that

define the document to be printed, 1t can docunent. The printer
rast er i zesandifcFopiestotk tg ths depagn geteyrk ﬁ‘aﬁzi'@fé@fkﬁmgﬁ? the Fksangs fdgally viasdr pdapdies  of

t he sheetcondettioaont ai ns dupl exed print engine controllers 760 and print
engi nes utili zi ng Vem ethI\t/l rint hg,adé. 350 nf8501§tiei§1 Purpose a'l;h%ne;i nting
process consi sts Bt R0 &) TSt KHBES 1 GEY R, BT BN o FA% e

descri pt i owstpins mrpedrsistap ansgeons and apsdr icpnvena “tpagoiknetieompitie Neweteer | mage
processor R4 in€RRkS hos@lpad Bhe WRH o heﬁot@méarsﬂb@&?étng%}ageuawrm, in

paral lel. The duPI exed E)I’I nt engi ne controllers consist of custom

pr ocessor sitdFaTrdmtheaipartierler BB EHRd print page i nages in real tine,

;y _I’]C[]I’ oni ze;j Wi timllet Kb&yfaglp@{n&'il ir@?lv@fsubs&rhtbed ﬁét{)dﬁé ha:afl@td fiork épaé iputllicaingi nes.
rinters not e or LR.printin v e .opti 0 Pri.n usi ng

| R- absor pt Ve E‘F'Ig?:{i%o‘iuﬁﬁ‘ft lsg'sgﬁgtﬁ%ﬁ t agts'r%lgffl Sl ?n ggd‘;'se atCtgalct)ethaél??\/'?d ? enpty
areas of tdbizctpabich pophleth the gizes Bechusp al(psrsotalizationpagelayquis giettndFally secificémal i t y
than | R priniQs sRRAHSr anl BE¥e flifcasiltd Ik sfbbABGEriRs VOhORPRPriard Y2ARA=SG 21 A
normal netpage printer prints netpages on shee%s_ of Ega@er, Mor e speci al i sed
net page prict @ dmagaybipts At e ote et aredpieaibatrpred it ofher ST 784 5%9%° gl obes.
Fachtplr! nttﬁﬂticﬁdﬂ&pﬂﬁﬁb&rﬂiﬁs’bﬁﬁ&§anﬁlﬂeap}ﬁchpfﬁfltaﬁ@eﬁewaﬁ., and supports at |east one
ag tiling sche a e .ta - £ : . tag map
811 which descri heesnetpp%%e ?“gg"%?‘i"l ?%ﬁgpg%lﬁ%z?r{sthggg 5@1{{?;302218&%{13&&?%%?1%5 docunent
becomes apinseitsaand dovlicasts. ARwtrecdiving thsrmoingest oha doqument’s gesg wvaets. shet BEEr can be
correctly inBhEiHthalufiehstsFif Y iSlisen®NOWS the netpage printer class diagram

reflectin rinter-rel ated informtion .
gp Once the prEnter has receivrerg the complete page layouts and objects that define the

document to be printed, it can print the document.

The printer rasterizes and prints odd and even pages simultaneously on both sides of the
sheet. It contains duplexed print engine controllers 760 and print engines utilizing Memjet™
printheads 350 for this purpose.

The printing process consists of two decoupled stages: rasterization of page descriptions,
and expansion and 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 IR printing have the option to print tags using IR-absorptive black
ink, although this restricts tags to otherwise empty areas of the page. Although such pages have more
limited functionality than IR-printed pages, they are still classed as netpages.
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mai nt ai ned by a registration server 11 on the netpage network. A preferred
enbodi nent of the netpage printer is described in greater detail in Section
6 below, with reference to Figures 11 to 16. 1.5.1 MenjetTM Pri nt heads The
net page system can operate using printers nade with a wi de range of digital
printing technologies, including thermal inkjet, piezoelectric inkjet,

| aser el ectrophotographic, and others. However, for w de consuner
acceptance, it is desirable that a netpage printer have the follow ng
characteristics: photographic quality color printing high quality text
printing high reliability | ow printer cost | ow i nk cost | ow paper
cost sinple operation nearly silent printing high printin speed

si mul t aneous doublnemsi ehérdziringst priRSS netnegeonchect of papPra oty Speqlaéwg

consunpt i QINQ ne gﬁﬁ oftb alole%pe%)éﬁaeh alh&s, REdnNL b10Gks LR RRteP Siypdia st 1aasd on@f t hese
characteri st i cs

enable to roductlon of qprlnters wtg Th
char act er |8gacg §pe, pndsunppriseblgtst ogp B‘Ffﬂé‘ﬁﬁf ey and Hepry g mapy 1o © W‘g‘*ﬁ‘% ©
t echnol ogytag fm&f erir edch desa@ibesMaeTjapttiliM scherdn adtaly nsed/Barpsxtt BMocigneat becomes
dr op- on- deBAdes JilHlPlockRs s@%aqge}v]dosmstst@g:Qan@ng@%& iRagew dth print heads

fabricated using mcroelectronechani cal “syst technol ogy. Figure
17 shows a si ngl Eglm P rqbqwqgheeqeemmrm@oeasefdlasrmneqﬁkétmgl\nﬂnﬁﬂemeﬁélé‘amatfphe

net page V‘%al:ﬂ%‘aﬁﬂe@% reglﬁﬁﬁ{ngg{z&ﬁﬁénﬂeﬁi%%@én&ﬁvaﬁtl ng el enents 300 to forma
1600 dpi pagew (P E':‘E’“ n%}g Thi s r| n bil mul ta eop r| nts
cyan, nmgent a, y‘elpfef?W ent g e“'ft?ﬁ;? i5; drieEbeg dn GlRdir g’ %“

condi ti Onej’eloandthlréf&elfcebo&‘ig.mtelltNFBA\084 SG 22 The printing el ement 300 is

appr oxi mat 114 ChMPIHaRY Py 32 microns wide. Arrays of these printing
el enents af&gf or e@ecg e@lystein clcu?&:@rat%%mé BeteR mae whil il ARRIOPEEA! B OS

| ogic, data transfe ng drive circuits (not shown). WMpjor

el ement s dfchpaiggicp, rlilcrlﬂd}nﬁgheéq‘aér&%iﬁ F’%@Fb&‘iﬂé inkish li“f'@)‘z‘ﬂ?"g"@@?graﬂhﬁea‘ﬂd’?ﬂse rim

303, the & FoChiadrbtundPdoceptdi@, ftlidliicdirableIRAth ndPdpe ptift@ Havekihe Potlowisd i m
306, the Icﬁver arm 307, the active

aracteristics:

photographic quality color printing

. high quality text printing
. high reliability

. low printer cost

J low ink cost

. low paper cost

. simple operation

. nearly silent printing

. high printing speed

. simultaneous double sided printing
. compact form factor

. low power consumption

No commercially available printing technology has all of these characteristics.

To enable to production of printers with these characteristics, the present applicant has
invented a new print technology, referred to as Memjet™ technology. Memjet™ is a drop-on-demand
inkjet technology that incorporates pagewidth printheads fabricated using microelectromechanical
systems (MEMS) technology. Figure 17 shows a single printing element 300 of a Memjet™
printhead. The netpage wallprinter incorporates 168960 printing elements 300 to form a 1600 dpi
pagewidth duplex printer. This printer simultaneously prints cyan, magenta, yellow, black, and

infrared inks as well as paper conditioner and ink fixative.
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actuat or beam pair 308, the passive actuator beam pair 309, the active
actuator anchor 310, the passive actuator anchor 311, and the ink inlet
312. The active actuator beam pair 308 is nmechanically joined to the
passive actuator beampair 309 at the join 319. Both beans pairs are
anchored at their respective anchor points 310 and 311. The conbination of
el ements 308, 309, 310, 311, and 319 forma cantilevered el ectrothermnal
bend actuator 320. Figure 18 shows a,gsmall part of an array of printing

el ements 300, including a cross section 315 of a printing el enent 300. The
cross section 315 is shown without ink, to clearly show the ink inlet 312
that passes through the silicon wafer 301. Figures 19(a), 19(b) and 19(c)
show t he oper at i fity reipdrigelegbnt 300\ ajpecxifetelyr 1l micrags btl%‘?ve?r?tnﬂcr%@"de%@ﬁe 19( a)
shows the Gu&Seaftle RIS rORnRtd oma@mbdalsum 508 Wishe BdRpodids @MASQodd, b4l | NG an
ink droplet. Ink is retained in the nozzle chanber by surface tension at
the ink nefrdedining gd4ny cupeit fetsheym)i di c seal 305 formed between the nozzle
chanber 304 and Mager éléent loa ma @linting Bl:BE6300\M the nqarle A2, g nodzkeinpiBnbhead CMOS
circuitry di stribut ata.fro correct
printing et’ e?ree%htmgef g@é%esﬁfdﬁc dat gq‘“’g‘ﬁ% nli)am?ep %rrls% ‘6? htgolggegglln{%ﬁd{rh?@%bf he

el ect r odesactugdigbegrr prin 80% thei Rﬁ?;ﬂva@?w@mﬂbmﬁoéath? agiye actopppr gnckerHBsthan

el ect ri cal p,Ghk b&hor shdP 3FiSaddMQMkGllet 5 beam pair 308 for about one
m cr osecond resulting in Joul e heating ggj gg(b ature incr gase resulting
9"

from Joul e heat i My 65 aguatr h‘@ml?é‘é?ﬂsﬁ&a‘f‘?"h% FRESSIVAGCHAOLDBTRYY | o

act uat or IsoaaEdtegbin 3B0Both Beath®pairs hre ardchled at theitho@sctinodnclex pamcl3 10 peiSiil . Therg 1 N a
stress differe h ' ceis
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act uat or 32@ateiF@hdi ng towards the substrate 301. The |l ever arm 307

transm L S Eh![ S rrplg@msﬂshat;@ at a1 Bmzﬂ@&ﬁ@abﬁintm@aémnm@o NAZualng aamnber 304
noves about two _m_crons ot sition.s in Figur

i ncreases FHE™ P IIOT ppripdeg fleneny g?% Yo ??ﬁ“"ggg%’\fgﬁhowﬁwﬂg’ﬁésh %f“é’ and
causi ng thﬁcmthIMEHpSSSQSShr&kﬁthbslhcobwh@émThe nozzle rim 303 pr events the ink
meni scus 316 fI’O l%ﬁg 19%) ﬁl%rlg(%)sshgvbﬁxe%i}%r‘%ﬂag%ré:gfofL.%mjeméﬁﬂtﬁ%glmer 304.

As the terrperatu eam pairs equal 1 zes e actuat or
320 return®0to its orlglnal position. This aids in the break-off of the
inl(( ;jr Op|h3t 317 fl”g\ﬂmg(i)@hcjv@lﬂle%&lscénﬂpdsm&lm&:&h@nenﬁmmlﬁj’npr@@ﬁﬁﬂﬂ@mﬂtn Fi gure
19(c). The,n |sref|IIe e .action_of the fac t ensi on
NPA084- SG ¥% et ﬁeéa“‘gg ’i‘%ﬂ‘?s%mbeﬁl ﬂ*&ceg SighH e uék%leems?r‘%r%féj atgprl nt head
350. In a ﬂwhq@azgéoﬁommmtweenhendzelﬂgmbeo304tak1®thepkclmﬂqbaw%s the full width
of the paper (tygifa Lxllﬁfmg:ltﬂe {mhewm@@ é;llc&@,calgtgshtéﬁﬁta FORE S GERERLins hown i s

0.4 mmlong (about 0.2% of a conpl ete printhead When printing, the paper
i's nmoved Ffagtfollgrﬁgthf pogrsef printing element, latches the data, and bu ers the data to drive the eléctrodes

318 of the active actuator beam pair 308. This causes an electrical current to pass through the beam
pair 308 for about one microsecond, resulting in Joule heating. The temperature increase resulting
from Joule heating causes the beam pair 308 to expand. As the passive actuator beam pair 309 is not
heated, it does not expand, resulting in a stress difference between the two beam pairs. This stress
difference is partially resolved by the cantilevered end of the electrothermal bend actuator 320
bending towards the substrate 301. The lever arm 307 transmits this movement to the nozzle chamber
304. The nozzle chamber 304 moves about two microns to the position shown in Figure 19(b). This
-increases the ink pressure, forcing ink 321 out of the nozzle 302, and causing the ink meniscus 316 to
bulge. The nozzle rim 303 prevents the ink meniscus 316 from spreading across the surface of the
nozzle chamber 304.

As the temperature of the beam pairs 308 and 309 equalizes, the actuator 320 returns to its
original position. This aids in the break-off of the ink droplet 317 from the ink 321 in the nozzle
chamber, as shown in Figure 19(c). The nozzle chamber is refilled by the action of the surface tension
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printhead in the direction 352. The printhead has 6 rows of interdigitated
printing elenments 300, printing the six colors or types of ink supplied by
the ink inlets 312. To protect the fragile surface of the printhead during
operation, a nozzle guard wafer 330 is attached to the printhead substrate
301. For each nozzle 302 there is a correspondi ng nozzle guard hole 331

t hrough which the ink droplets are fired. To prevent the nozzle guard hol es
331 from beconi ng bl ocked by paper figers or other debris, filtered air is
punped through the air inlets 332 and out of the nozzle guard hol es during
printing. To prevent ink 321 fromdrying, the nozzle guard is sealed while
the printer is idle. 1.6 The Netpage Pen The active sensing device of the
net page systlemenigutldifpi cally a pen 101, which, using its enbedded

control ler 134, kgmalab@hokv@a%@g%w& %ﬁm&@%@@qnh&@g&pw@mm& agsh bf @ a page

via an inmage sensor. The Sensor is tate device rovrded
with an appigedishefl W}dfhe’rf thf aapﬁféryarrﬂy%b%gfmgthe a'recmi‘fﬂ HESFEPRt o

wavel engt hg4 mAJord@meitioerhs i Bodiﬂwtee;:rdﬁéaa) IWhlae;lsrmmg, ﬂahpap&ysmemi psttﬁ&ﬂmdt 0 sense
when the nib.is . nt.ac r ace t 2340 sense
tags at a %ufhf%}%cr erghr‘?tdcl)reCt ng%z"‘% ure Srian a"rlrg'dl ltafednp t(’lg ele%}%t 3%00 dpi or
great er anrdmtbizohelﬂz&celperatsmeepi)mkSPppﬂledrhmtheaﬁtzured by the pen is

encrypted and w retneéélm%ﬁrage@émetafegpﬁ&eamdp%% dRERsE wakaBb @n) , the
printer or base atronrntergretrngt e ﬁrgreth reso(g%tothe(knom)

page st r ucttathed tomthreprigtheadspistsate dttn B cAR Tzl 302 ferend ¢ S W& &8s bot h
as a nor Mol ¥¥1 khrBgphi wihkich PBNink arfwlee&reaﬁramrronmmtn@ &zt geard Bdks 33RIfkeinng
aspect, howeve not necessar t. L a

br owsi ng gtils? rﬁbloc}%edby5§ “when 1 tyefgegﬁség r%%“é%%ﬁet%er n mre%%lgée gg%&dEach
net page pegwt pithe paagle guaed lendps wiming pripfing kot prevget @y%’lﬂéimnamngh&s nezzlg gpadi® pen | D
61. Fi guresegga@mgwgpwlsnﬁg page pen class diagram reflecting pen-rel ated
i nformati on_mai ntai ne a regr stration server 11 on the netpage network.
Wien eithel®nib |E p@%%'f %E‘ a net e, the pen determines its
position and or i &hi°HY SEHE ?Vé\“ter f‘?alg?r ‘3@8 typmlaﬂg RO BERSY to a

f or ce sensambeddadichntrdiler 381 is @blow daprere mndodersle IR posgiop fagt Ean p pdgatviavae ithage g

threshol d stel(Pso{ I?EL,' &Qﬁe%em% p&[ld—&tﬁl@dﬁ@ﬁ@pﬂo%ded% a9 Epproggéwﬁlter %%x%ut@ladsﬁ
interactive el enent on epae click ﬁI‘ESSIn with t epen

nib, in ore@ﬂYtnerrvéqfﬁeyﬁveleg%\v As F?ﬁ?f@?%ﬁtm%%dwlohﬂoa & EXRSTIS 2B 1o SHSP nor e,
the force wign @RV @Coodtaet amﬁ @HRtsinfidg) Wi MEbdads il @lstredMagsSaY suffididaerafeltd |
dynam cs of a ture be ri.fied. [ penes. t he tion and
ori entati off t&ﬁe%}m?aél%ﬁ“%ﬁm%“ﬁ bha3 ?’%EE‘P‘ At %eaﬁ?a?qﬁlggﬁﬁ&g&s}e E%HK% &Pgﬁir t he

i nfrared stepdrisimeryated andewree Sy @hsntﬂltﬁé tp &g eripter (phleaseydtation); thy p@ftertorreasm b. It

decodes th&tlg@ﬁ{e,%%;mgttg&ag%hreg&gny@ng&ng“tﬁe ROfuldOn of the n| b relative to
the tag fromthe observed perspective d }t)ortlon on the ed ta% and the

known geometry ofhemiderysd fm t“i‘eéts"fﬂﬁl“f’tﬁ@ﬁgﬂl PR B EFRTR *5 Pof the

tag nay and as a non-marking stylus. The marking aspect, however, is not necessary for using the netpage

system as a browsing system, such as when it is used as an Internet interface. Each netpage pen is
registered with the netpage system and has a unique pen ID 61. Figure 23 shows the netpage pen class
diagram, reflecting pen-related information maintained by a registration server 11 on the netpage
network.

When either nib is in contact with a netpage, the pen determines its position and
orientation relative to the page. The nib is attached to a force sensor, and the force on the nib is
interpreted relative to a threshold to indicate whether the pen is “up” or “down”. This allows a
interactive element on the page to be ‘clicked’ by pressing with the pen nib, in order to request, say,
information from a network. Furthermore, the force is captured as a continuous value to allow, say,
the full dynamics of a signature to be verified.

The pen determines the position and orientation of its nib on the netpage by imaging, in
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be | ow, because the tag density on the page is inversely proportional to
the tag size, the adjusted position resolution is quite high, exceeding
the m ninumresolution required for accurate handwiting recognition. Pen
actions relative to a netpage are captured as a series of strokes. A stroke
consists of a sequence of time-stanped pen positions on the page,
initiated by a pen-down event and conpleted by the subsequent pen-up
event. A stroke is also tagged with thg page ID 50 of the netpage whenever
the page ID changes, which, under normal circunstances, is at the
commencenent of the stroke. Each netpage pen has a current selection 826
associated with it, allowng the user to performcopy and paste operations
etc. The st iefdrédopecingn, i press k93 npibeipagoin el visimty pfahegbs it deppdep the pegeegtiiag apd  af t er

a defi ned Jo}ngﬁesgﬁ'e"ﬂoggon of AR Hel@Rto E ki HolQRk &@&&H pB§RciRe HiSGhiONo0he @ page
instance. It consists of the npst recent d| |nk s%rok ca tured

through t HEgse e ped il seemem et BaRR g5t n“érh%‘ %’F‘“‘B‘H&”
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ink nib or the n%amk;emgve@wéeﬁe&apmdwsexeabfsuaemmoam@ohas a
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|1
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handwr i t| nypetiectiypiionne recogniti on of handwiting, and for online
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to the netpa inter vi range r.adi ink .The transmtted
di gital “B g(’gth&ﬂ%fn“)}ﬁ‘f’tg?fe ??r%e ‘96\95?: © eghrghgénﬁrrl LIaCkr’f&(mackeetnlmi'e EG’P r
effici ent stylus absisog®ntoRach b@talsoshasad mytsnfOI styisfa s Bw lathpelhsub lastasyoeiated ensure

timely ha ' J theusB8heckisy Qfor M1 4 ARAE TR ﬁulpri nt er
it bufferggglt&q)eﬁ?y%Hﬁphﬁt\lbl?%\?el?ﬁéggﬁsgnemr / ec| c fDA(SnSAI&SG 25 eha

capacity dfb %FS thegryip ?W‘ﬁﬁ?ﬁ@?‘eéﬁ“t&(‘iﬁtcl‘%bﬂ% Strakse caPturer goueinp B rhBessen | s
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I nk. nib style with which they are tagged.

Whenever the pen is within range of a printer with which it can communicate, the pen
slowly flashes its “online” LED. When the pen fails to decode a stroke relative to the page, it
momentarily activates its “error” LED. When the pen succeeds in decoding a stroke relative to the
page, it momentarily activates its “ok” LED.

A sequence of captured strokes is referred to as digital ink. Digital ink forms the basis for
the digital exchange of drawings and handwriting, for online recognition of handwriting, and for
online verification of signatures.

The pen is wireless and transmits digital ink to the netpage printer via a short-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
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A pen can be registered with any nunber of printers, but because all state
data resides in netpages both on paper and on the network, it is largely
immaterial which printer a pen is comunicating with at any particul ar
time. 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 NETPACE
| NTERACTI ON The net page printer 601 receives data relating to a stroke from
the pen 101 when the pen is wused to i,pteract with a netpage 1. The coded
data 3 of the tags 4 is read by the pen when it is used to execute a
nmovenent, such as a stroke. The data allows the identity of the particular
page and associated interactive elenent to be determ ned and an indication
of the rellatkvapa@yif breo mhmgnues of batimeys handwirititg. Wehen the ibreis gpegegain witan
obt ai ned. | o}%%é%;hgggfeﬁ%ﬁuﬁée&ﬁ DSy tted to the printer, where it

1a the , the page |

resol ves, l ( 50 of the stroke into the network
address of the nétgags bprgstersd Fifiugny pembeppf Eptedhesauprellishis 8 FsigSibndi ng
page i nst RGeS IO dnt pab&tednd tonains Wbilsrk ! 1as SdrgebK Bonfa@riiihehihagiies @rpesris | f the
page was recently identified jn._an earlier stroke, then the printer may

al r eady haﬁ?@%‘@%&‘@%@ypﬁc "h8%% el evant page server in its cache. Each
net page consi st sAgfefared enhpdigent phityepdnasdssrribetten ereaiérdetef! inSeatigh & badaws With by a

net page page .sekd L8eeobel ow). The page | ayout refers to objects such as
i mges, fonts and pieces of text, typically stored el sewhere on the

net page netlwork YREPACE WEERAGHN server receives the stroke Lr omthe pen, it
retrieves the pag® WeYEPHETPOHeEHes RRrdding 1@ s‘é"r“?%ﬂ'ﬁmﬁﬁﬁ’l 1o gll,‘e“ébﬁae“dgt erm nes
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able to interpret the str.oke in nt . : vant
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fields. Inpu rou ormfie can also trigger the activation of an
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It is then able to interpret the stroke in the context of the type of the relevant element.

A “click” is 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.

There are two kinds of input elements in a netpage page description: hyperlinks and form
fields. Input through a form field can also trigger the activation of an associated hyperlink.

1.7.1 Hyperlinks
A hyperlink is a means of sending a message to a remote application, and typically elicits a

printed response in the netpage system.
A hyperlink element 844 identifies the application 71 which handles activation of the
hyperlink, a link ID 54 which identifies the hyperlink to the application, an “alias required” flag which

asks the system to include the user’s application alias ID 65 in the hyperlink activation, and a
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description which is used when the hyperlink is recorded as a favorite or
appears in the user's history. The hyperlink elenent class diagramis
shown in Figure 29. Wien a hyperlink is activated, the page server sends a
request to an application sonewhere on the network. The application is
identified by an application ID 64, and the application IDis resolved in
the normal way via the DNS. There are three types of hyperlinks: general
hyperlinks 863, form hyperlinks 865, ,gnd sel ection hyperlinks 864, as
shown in Figure 30. A general hyperlink can inplenment a request for a

| i nked docunent, or may sinply signal a preference to a server. A form
hyperlink submts the corresponding formto the application. A selection
hyper | i nk dssgtiption whighhie used whesyte hypeelink éstrpcorded a5 affdyeritaprppeen in tepserjshisiofye cur r ent
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ns|
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838 which has an_associ at ed hy" n i nput
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associ at edpasific o théugginoanpe dnsvhivh itie\hgedik inftarey grpedrs. Tkeanngetou P eameldy used to
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hyper | i nk by?@“ﬁ‘?ﬁ%@@%‘@ﬁ?ﬁ‘%ﬁf@@ﬁﬁ?&t to an application. It can therefore

be used to supppetsystem iﬂl:la&k Lh@@éxdé‘ curBit Qé1eGbd 898 e d@éction hy@eﬂmhemaudnnput is
captured dt re s s Soon .as s Aform
defi nes aa@% §%‘t"?°g‘§esot?e Crogtls’g g f’ﬁ%?)ct?fedq?néll ’%sgsancues%ggmtaofoc st il ac{l(’%té ated set
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nor € par angf,gidd. il @Qex@ﬁahdegﬁltéﬁ%ve éﬂintp\éﬁﬁneal%%ﬁihﬁla@u%ﬁ&w ng on a server. A
form 867 is a group el enent docunent. hierarchy. It ultimtely

contains a set ®fvredinksd gzque 18?%15(3‘ gé‘r“é Fﬁ?ﬁ‘f"é 8g8yghichphag gy ?quc’ﬁ?i‘ bypertinig 83
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behavior with a field such as a checkbox. It can also be used, in conjunction with the “submit delta”

E]

attribute of a form hyperlink, to provide continuous input to an application. It can therefore be used to
support a “blackboard” interaction model, i.e. where input is captured and therefore shared as soon as
it occurs.

1.7.2 Forms
A form defines a collection of related input fields used to capture a related set of inputs

through a printed netpage. A form allows a user to submit one or more parameters to an application
software program running on a server.

A form 867 is a group element 838 in the document hierarchy. It ultimately contains a set
of terminal field elements 839. A form instance 868 represents a printed instance of a form. It consists

of a set of field instances 870 which correspond to the field elements 845 of the form. Each field
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27 instance has an associ ated val ue 871, whose type depends on the type of
the corresponding field elenent. Each field value records input through a
particular printed forminstance, i.e. through one or nore printed

net pages. The formclass diagramis shown in Figure 32. Each forminstance
has a status 872 which indicates whether the formis active, frozen,
submtted, void or expired. Aformis active when first printed. A form
beconmes frozen once it is signed. A f,orm beconmes submitted once one of its
subm ssi on hyperlinks has been activated, unless the hyperlink has its
"submt delta" attribute set. A form becones void when the user invokes a
void form reset formor duplicate form page command. A form expires when
the tinme tihganfeolramai asocied valuadtli wkose yoe dabends e the dypariof the seressonding fidld et i me.
Wi le the JOLM kah AGE b rechBE %iﬂt M&dﬁnﬁblﬂ%@d fotnlRMince, §.6) o of OF M
which is not active is Inste captured in the background field 833 of the
rel evant ﬁ%‘@%l’“nfeﬁﬁt%?ﬁ??eTheWi%ﬁla‘tsI“rlé‘ng‘BI‘sﬁW“?%WW or frozen, form subnission
is allowed. Any Bich@tinstafceHdDaThthtusa872 hichindleees wHatherfthe fomi B antdt, faedni ve or
frozen is r cted andln ead el.icits t form

i nst ance i gg'lélgsdo‘é?l%?r FPTe atggqjﬁn R Y ﬁ?s m?eid%? é{%cbggo grﬂ%%an c ?}g?n it

thus prowigiedd farmisramiepsubmitisd ency one'lf’lﬁ ltsssuhmﬂssemshmlﬁlkw beehactivaiedeytlesy er si on

of a for mthémyaermﬂtrhag &U‘L@&ufdw&ea@ﬁﬁt&@eﬁd A fofn &%oﬁeg Gt dea deriidogearad. Al
input is captured gital ink 873 consjsts of a set of

in
ti mest amp s PG ks 05?‘88‘;5‘? f%‘?‘@agee%{?ﬁa‘tﬁlf A\ erpiees s diedimg the formdias Bgen o v e
st rokes 8745uvel?aaz£é€dssﬁermiﬁfs speifie Sifefima fWile sietforef is adtiveyg@tnanmed aewd.dosi t | ons
ST oFach Gl Rl AR b ATRRAR R £ Bl B e B e 0 1 011
checkbox fmsednet Mﬁ’n the forma i acfiyeedr @Ogﬁgomasﬂméwnﬂg aljqwed. Ang ptemppto sgbmiki gnat ur e

field 880. o \pheh 1n6 kobn @Inarzame opdoaéﬁs dieQd ﬁﬂ‘ds@acﬁ:lﬂélwan foﬁn Ezit@liépert 34. Any
digital ink capt ured

S zone 58 IS e
checkbox field hih eﬁ‘ﬁmdgséaﬁ‘f?‘étaﬁ%l’mbe(‘}di‘t g%“’%?‘ﬂ’ '8’8 an&? d§’ﬁ‘8 °fnﬁt %“ﬁure 35.
Any mark grévididgGlversian bist@$.SThisall@isral) ke, thedatdst ‘}etsmnlogzz&gn in@tpertijular St prried] i n a
checkbox f| gl d 11slde gnﬁ .Salges a true value to be assigned to the field's
val ue. A t@x as an associ ated text value 882, as shown in Figure
36. Any digi taI Mmputesesmturpw digitaldpk; Bigital ok &7 Heoasissscsh @ Sqt of tigpeptaprst PHecks | y

converted d@up§ &Ml cath af mdhl dofdisRaR dWktiok bied §tRERBNS. HadibtrokeaddfibistsE as@XE i S
assigned to the field %

Wit teco
wel | - under'&egaepeg geé‘é’osnf"(’ﬁ géxeé‘ﬂbﬂ é"k“flégiﬁ’é?c “%eséfeno t?mé?fgngb %1” nq__‘ é’%@l‘(ahar a,
"The Stat enlodlasih@raﬁmshbm@ﬁfgmea@ Handwiting Recognition", |EEE
Transactions on K%hh%ieﬂe éfﬂg% AEbYRGEEAC, bR k84 kisga?&}&ﬁng 1¥Rd 873,2r 2 NO. 8,

August 1990). A si has an assoclated digital si gnature val ue
883, as sHEERHUTF fclt u?‘@ ﬁslxi ele‘A?f‘)‘/dasélii‘@ﬂr%“%S shopR iIndagyte it ety digital inkicapisgd iy
field s Zmldl’s&o@lﬂ;mgn&ﬁb{hyﬁa@rl fied W|th respect to the identity of t he

3hw:1§[] ?Let P?epgnﬁé’%ﬁ%’r‘)f( ﬁgg gzllstaﬁa assocmgeQ% ean value 818t1‘| as s %%len 1guref 35t Rx?y IIlaC%IE m of

(a tick, a cross, a stroke, a fill zigzag, etc.) captured in a checkbox field’s zone causes a true value to

be assigned to the field’s value.

A text field has an associated text value 882, as shown in Figure 36. Any digital ink
captured in a text field’s zone is automatically converted to text via online handwriting recognition,
and the text is assigned to the field’s value. Online handwriting recognition is well-understood (see
for example Tappert, C., C.Y. Suen and T. Wakahara, “The State of the Art in On-Line Handwriting
Recognition”, IEEE Transactions on Pattern Analysis and Machine Intelligence, Vol.12, No.8,
August 1990).

A signature field has an associated digital signature value 883, as shown in Figure 37. Any
digital ink captured in a signature field’s zone is automatically verified with respect to the identity of
the owner of the pen, and a digital signature of the content of the form of which the field is part is
NPAQ084-SG



NPA084- SG 28 generated and assigned to the field s value. The digital
signature is generated using the pen user's private signature key specific
to the application which owns the form Online signature verification is
wel | -understood (see for exanple Planondon, R and G Lorette, "Automatic
Signature Verification and Witer ldentification - The State of the Art",
Pattern Recognition, Vol.22, No.2, 1989). A field 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 form containing the
field is submtted. "Editing" commnds, such as strike-throughs indicating
del eti on, gewerated|agdassigned ¢ctbe) fi¢ld e daljen Thef digital fignethndds eeBwatedssing thsePethesadiv i ti ng
recogni ti gp 4l %Qﬂnre REY s ﬁ&fﬁ%% thfpaﬂ:i)hc'a@on “(hich %wnsvﬂletfbm}a@ﬁlﬁé &gtaﬁréd@ﬁﬁcaﬁbﬂ@@m cs of

the pen nove rather than l'ine" (i v access only to a bitmp
of pen Wﬂ]“?f{jé“%o"d fsge fE’a‘f’fa‘PEé‘?:%@H‘?nﬂ‘é’ Fu?ﬁ‘d&l‘ﬁf?%ec r"’é‘l“@‘}aﬁ}c Weapree %T‘i‘&?‘hct ers

Wi th rel ataby@kidr Re@RcalGCUTHA SYite ofiihé B@Y Patteih Ratdgihifisn; Yl PBNSENIISY) i Ni ng phase.
D o oo el R SIcBNEW ol oo QIRUIAE hds a SRASHAIGE, OV T
time, however, enera f7'on necessar gl tal i nk, ~as
al r eady s thatead mpmapmosasageﬁndaﬂosselquemfenwf I@ml@kﬁe@ asspafe elontee Wikithdh st art s

in a partlﬁcﬁfdeﬁﬁth@ko@ﬂﬁﬁz;wh%nﬁlgﬁﬁmk&taﬁﬂ@%(iﬁﬂ1stszn§1@e’at el ement' s digital ink
stream ready for interpretation. _Any stroke ngetl?tggc@ageg to an object's
I

digital ink str eaﬁ‘?‘l“i“% cppEyeh ?Sdmf‘ﬁg‘“’ﬂﬁﬂfﬂ’rcﬂﬁﬁ YEWELEY 1 nk
stream DifgiifRlds.i nk captured in the background field is interpreted as a
sel ection gestur unsc ptlon f r bj.ec ally
interpreted as aﬁse‘1s ﬁ‘oﬁsoqing Re ctlmgcal %H&mlo‘%oé%nﬁg'g é@ iy E1C§ehouciz}ﬁe’rt he
actual i ntdemapncewétthemqn movemop), irether ithon -‘effime] € FchthT%?qu%OIQY QP SEPer hese
vari ous p%ﬂu@&)eﬁ @aﬁtréc%.&e Winloh d@cr&&&@ﬁ@ﬁchm&@@\%ﬂgﬁu?&y hlgTaﬁbduQC)Z witho9t! m"rar y of

penlnteractlons with a net a e bject Action

eneral O i%cRuuispsngens Gpirigs Py app ti‘:‘ai’F‘?GB it EB&%"&I%‘&‘%?”%% ?“tqf“ggd?rﬁ 0

appl i cat i Qaneragdd@ed lime) héseverjanSedp b tengrabdaptifoonif decesappl | cation Form fiel d
heckbox n mark {tagglkt ea&ysBred !oglsg)&atﬁgl]@g gt}oﬂg gﬂi@%&ékﬁhﬁﬁ%% ink to

text; assign tex Assign digital ink to field
a particular element’s zone is appended to that element s d1g1ta1 mk stream, ready for interpretation.

Any stroke not appended to an object’s digital ink stream is appended to the background field’s
digital ink stream.

Digital ink captured in the background field is interpreted as a selection gesture.
Circumscription of one or more objects is generally interpreted as a selection of the circumscribed
objects, although the actual interpretation is application-specific.

Table 2 summarises these various pen interactions with a netpage.
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Signature Signature Verify digital ink signature; generate digital
signature of form assign digital signature to field None C rcunscription
ssi ndi ital ink to current selection The system maintains a current

sel ection for each pen. The selection consists sinply of the npbst recent
stroke captured in the background field. The selection is cleared after an
inactivity tinmout to ensure predictable behavior. The raw digital ink
captured in every field is retained oggthe net page page server and is
optionally transmtted with the formdata when the formis submtted to the
application. This allows the application to interrogate the raw digital
ink should it suspect the original conversion, such as the conversion of
handwritten text. This can, for exanple, involve human intervention at the

applicati Oﬂlblé ;vg&m;‘% &Bﬁmtﬂtﬁhsmlarrﬁf@@' n application-specific

consi st enqy “OBEL<S] ‘Vypd! The  £lilon’ € backgrognd area of
a form carg ‘éthFb' ud T 5§t achidifto @PplichtioAl | ON_can |t hen

deci de, or bas f SGHNTH ford tolaPBlicRRfnST 0€ The gxplicit
fields of the for NBel Goneit SelaRIN tOBsYliedtion ., _on tfe
assunpt i ongdrAdkdt Ne yiave | ndl CASRm tRBRWBENTS to the Tijlled-in
fields out|side of fBase Ti ah'awntﬁggure BSnhven aiyal mktd Y hARIgh texf tot He pr ocess
of handling pen input relative to a netjfgkije. The process consi stis of
receiving|(at 884) Deavsig okdou@tannkthe pefssignaiggitbliifkyto figld (at  885) t He page

i nstance §30 to wsSigostutehe wrd D 50 i |Mertfihdigitst inlokignaturé;ciererateet rilevi ng (at
886) the page descfiption %; identi fyl qgl(amlgnaaw f fornt. gpsigntdigitdl ellenent 839
whose zond_588 the ktroke jlmtersects: @ﬁaﬁd" Id( ot 888) whetherl t he
formatted Mnenent borrespoddeumserigtion nl Swﬁﬂt—"ﬂ&ﬁﬁﬁﬂﬂﬁt—'%pepdl ng (at
892) the received stroke to the digital ink of the field value 871,
interpreting (atTB%ggent rhﬁntﬁﬁfs@&ﬁﬁﬂnﬁdeﬁdwﬁlfogba‘cﬁbenl']’hlés@é‘ctldxhﬁnsfstselhjﬂ]y oﬂﬂhd

determ nin er .t efl ar Y up 866
and if so ‘gcsf feceﬁf Ol(e (:%’fqmg Gt oé”éésjg%ﬂ?gt%e 1?5;90 erl MI‘E&\ a+t er natl ely
det erm ni rtgne@attw@@@éprwp@bhéchwlbre formatted el errent corresponds to a
hyperlink el eneml‘hear'a\g dl ftalm c@ft&rb&’ﬁte{fé?)gﬁeﬁ@fs r@IRN oﬁhﬁn@tﬁigé?tﬁ;@@maﬂm

hyperlink; alternatl veI in the absence of an input f erlink,
appendi ng PHereBolpPsRifcd "Y‘éé}é’l foralataphg e fogm ‘Sts}‘hé““t‘.ﬁdé‘? g‘%f‘pp*‘??ﬂ‘mo%‘f ?q%’&

backgr oundné apeiuﬁuc&?n&ﬁmteasgzltempw digjta( @k sh8@d )t sﬁshset thegiginiadnstsioplkehtotht he
current NPAOerssﬂ)n O an wrltten {E)%C'hh O%Sgt %Idﬂet Qsol et o tgggtrﬁon A %he TH1A:BA ned by

t he reglstra I'0n server. ure owchart of step 893
in the prdeekr Hwswhich @llpprgim&eplggwn-smh@? @nvﬁ@csa@leq!ﬁnﬁsa% egendiengp thigh the nk of a

fieldis 'éﬁﬁx%rbggkgxroﬁﬂ B CRa Fbricah Be HRBHIMNS aQfravlidpericld. @hdlappildation 2k @GELSS

consists of determning (at 896 t he fie ec nd (at
897) whet hisFide pRthe § ?Sﬁlogﬁllsp‘ie??ﬂceroiﬁlﬁ‘é?z@gf’%tséfLg‘h H%Ffﬁ Iaﬂi"na‘h kc’sr%&%%sm gni ng
(at 898) afotnf téer humhnlepetatr,tdnehef ds@ingitionahatl éhp useahntayehavamdmawmc!mmqwﬂmg (at
899) whethgr  the,field ks asligxt field and if so converting (at 900) the

Figure 38 shows a flowchart of the process of handling pen input relative to a netpage. The

process consists of receiving (at 884) a stroke from the pen; identifying (at 835) 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 so activating (at 895) the corresponding hyperlink;
alternatively, in the absence of an input field or hyperlink, appending (at 890) the received stroke to
the digital ink of the background field 833; and copying (at 891) the received stroke to the current
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digital ink to conputer text, with the help of the appropriate registration
server, and assigning (at 901) the converted conputer text to the field
value; alternatively determ ning (at 902) whether the field is a signature
field and if so verifying (at 903) the digital ink as the signature of the
pen's owner, with the help of the appropriate registration server,
creating (at 904) a digital signature of the contents of the corresponding
form also with the help of the registpati on server and using the pen
owner's private signature key relating to the correspondi ng application,
and assigning (at 905) the digital signature to the field value. 1.7.3
Page Server Commands A page server command is a command which is handl ed

| ocal | y byselettien fPa@bthe ayrens pen, gstmaingined kit thasregiiitpléameeryeron f orm  page and
document i Nnst anCgsure ARNAGHs SEhMEd AGRAIFRHDERY3 Gikhe PiBceds H&DinfFRurd BoMMaNd

908, a duplicate form comran 90 a.reset formco nd 910, t form
st at us coﬁﬁbﬁﬁdhegTi‘fm Lated &Tﬂﬁtﬁd‘g‘t o ap%(:'fels SRR e dne ?ﬁ’n&?%%ee‘fflt%a%ezd‘ gg?mand
913, a getpri@aygeosisaiofldeteaining (al 896} 4vhetber chepficldcia b ehedidboxi aminkt 89ONwhether BL5, a

t d t. 9 h
rese Ocuc{ﬁt.gl XE\?%QG OchBerm@he %8915%1' %g&%&%g@tt 803} AlHS vEQBAAG I faluedS Shown

in Figure form conmman _ corresponding forminstance. A
dupl i cat e dlternatively Aeterniding (ab B3 whetker dhsficlddne et el 38 ifipe icoryertivecat WAL hen

produces afgi@Ghi &4 Sonfper th:8 Ovi® @R Yelp bf thd W@popHate@etistritRh Barvet, BilavaRe it o) f i el d

val ues preserved. The co ontains the s hyperlink transactian | Ds as
e Cor o Bl begE SRt i BOF 1 AR FoatiEh e ) e Al

appl i cat i ofgnatée fied etd iff so verifginnEnts) theodigiel ink 43 ehecignatesgdraerigovines with thst ance
and t hen. meg%‘f'ﬁ%%ppi@nﬁg 1;e?i¥tﬁiti91{ §eﬂrgr,eg'ea%9ﬁpbét Q;é) 55@ TQM(&Q)? ﬁl@@&lﬁ‘ent‘é\‘oftne field
val ues di scarded. get Tormstatus conmmand produces a printed report on
t he st at uscongspeniiag fopralse st i belg of e mesistiadion srever andsing, BiF AT RS SPEKS shed i t,
when it Wagnitik Riya6lating @ thaMdgEpbkiinyasplicalér, Add@shigniag cht $058thé BipiMl Sgnatieso Of t he
form i nstapc Since a formhyperlink instance contains a transaction |ID,
the appli A 4Uh2H%s to be involved in producing a new forminstance. A
butt on requz8ti nBage SeeverfCommandst ance is therefore typically inplenented
as a hyperlink. A pdgepeiveraommprige a commaed (vhish dschandiest lacally bnthe gage 6pyer-df t he

cor r espondi,Bok-NA981y bR REARER andMobidhehdiRRREKkground fiel d val ue preserved. |f
f i f

the page contains a formor is part of a form t(ﬂen tﬁpel d%l | i cat e, page
conmand i s i nt er PPegesgveneomiapd O e & Veid form EEIHBEh S, 24 plisas °%&°@‘?§“%%mrand
NPA084- SG 984, a iveOfdtiC @Snmand 10, d g2 tifotd @itusGhminkie 9¢ D rardesijoge pige conpage9 i2nst ance
wi th the background fiel.d yal [ fy b ant.ain form or
is part ofresgﬁgﬁer ?ﬁmnfaﬁde%lStﬁégﬁ)ge%%esfag%%%&gg%ﬁé% u‘fhg% ﬁ%%?%fet ed ilg’aaa reset
f or m conmeesdt dopymgettcommaand 9 K ertagst deenmeetidiupsosenaed 7.4s pevmngiguiedbort on the

status of the CRK.E&RAAOSHAIEI RAGShe BSdspIAGiBy foln bt AGuYRGe Rrbbintagd it

when it was_printed, for whomit ) rinted, and the st%'ltus oI any forns
it contain? 1d6fhe ic%treﬁﬁg}l goff)rm instance and then pfoduces an attive 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 the form instance with
field values discarded. A get form status command produces a printed report on the status of the
corresponding form instance, including who published it, when it was printed, for whom it was
printed, and the form status of the form instance.

Since a form hyperlink instance contains a transaction ID, the application has to be
involved in producing a new form instance. A button requesting a new form instance is therefore
typically implemented as a hyperlink.

A duplicate page command produces a printed copy of the corresponding page instance
with the background field value preserved. If the page contains a form or is part of a form, then the

duplicate page command is interpreted as a duplicate form command. A reset page command
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The net page | ogo whi ch appears on every netpage is usually associated with
a duplicate page elenent. When a page instance is duplicated with field
val ues preserved, field values are printed in their native form i.e. a
checkmar k appears as a standard checkmark graphic, and text appears as
typeset text. Only drawi ngs and signatures appear in their original form
with a signature acconpanied by a standard graphic indicating successful
signature verification. A duplicate dggunent conmand produces a printed
copy of the correspondi ng docunent instance with background field val ues
preserved. If the docunment contains any forns, then the duplicate docunent
command duplicates the forns in the sane way a duplicate form command does.
A reset daceduesata pristedenany pf thd rerespeadipg ippgecigstangp it fhet hekepoynd £ 3Rl ng

document i f34radaCie tbdel conthhs K R WFislpdid 02 h ehr ahdd @R rélbipERcERBhnd Isfintdrhi@edOCUNMENT
contains any forns, then the reset docunent conmand resets theff rns in

the sanme vy reetfa@spmmad e pegg Tty eogumandypraduces § ERipETRRO Y Ao 8™ eiffrand
produces aoféspdttigl pige Afahcep ncludisy ghapubtished itf Wign dowasgsiped) domehodoit wae Nt

i nstance, 1nchudj wh | 0. | it was printed, for whomit was
printed, af’rr\lateé’%dtgﬁqséatmﬁgpag?%gﬁsfcggt?“ﬁrgsotr?Stp\gtg%t ains. If the page server
command' s "on seFeecteweke legotwhichaprsars en evety netptpe s ushilly esorireA VitB parRliFds on  t he
page identj,fd ehelly the pen's current selection rather than on the page
containing the command. . This allows a nenu of page ver co ds to be
printed. If the Wﬁ?‘gaeﬁagep‘ﬁﬁaé‘cﬁﬁ)g‘g’?i“\fﬁ%gg? ﬁ“l‘ﬁslﬂfgsﬁ‘ged’ §§5Wﬁs %{8@%@&“ el ement
for the dabdigndtetdmpager shedknaek apamana staidadrvhéckieark eraphicn dnd tsxtiappeeas ed. An
applicati ' | Laon- L quﬂ;li[a]! ;'J,Ega eahedai.neg t he

rel evant %ﬁ%mgtgé%%%%ﬁ%g %%S%g%et%ﬂ? %e'gbrﬁgyper In edsli%&r1 oup. The page
server acthypateedgrdierphipipdienting skceyibvgapare aerificfior-h t he hyperl i nked group

rat her than execptdhgatt ARuRRAIONBRAVEEIER ATFBAEL copy FAGLoH&pBIng Gatmand
el enent is hidde its."hi.dden" attrj en nd

nif ejs set. A hid 0
el ement dd&¥ffol” Eﬂ?]ég’%‘ﬁd i LYFI“?OW%SC’ES?#' 2}'@}3&@“&%"3 QYR ?m?jetgeé’c S vat ed
di rectly bipplivate dsement tdmnaaddupliateethe formdie tha ciniewal e duplitate farmpagaargiaiogse r
command e ' | fd cbfy et Bind B WiRnt HAINBRM has its
"on sel ec{%%gggg“t“lrn%g‘t’@%’gﬁ Folfils PR o o e et e
pref er r ed tegkerepndeliskh vaiss gigggeied- df B idprumgrtyePeiHosy 796 forms: Saeg dhe B5bd%t™he bot t om
to indi cajombddatseistthd S A MePaGE wanal rdsi Gbef @mtakiodoed. A gt deduindte sploperti es.
The logo al so acts as a.cap button. | n nost case ressing the.logo
produces &% pé‘?du‘ieﬁ%p’blﬁegéfYPOF ﬁnft‘}ﬁétat(‘:’%%%heoﬁm%?p ngl?l%néoc‘?%eéi Bu g% n o 084- SG
32 produces peblistepit, wikn i e peinttd, foe whayr irwasAwicted, pndttiestams sfanoforms itsentairse

docunent, such agq pld.GKd cHmEPHRARelectehMReribiL & QR tfeh e bdndnal o2XRE &ALt or y
note or advertisin . The default sin afgg copy function is handl ed

sl ng page. Ihe . gle-p
directly Bl rapgpidpms ‘%{;‘%erf‘e PRBTS [SHEEt f5sefion rathsf {han on &g, page sIntapig e REEdons ar e
handl ed byrhisi andsisiiGndnf 6f paggerviriebihmindd © ba PriqdpIf the BirdeOgage doesn’t contain a page

server command element for the designated page server command, then the command is ignored.

An application can provide application-specific handling by embedding the relevant page
server command element in a hyperlinked group. The page server activates the hyperlink associated
with the hyperlinked group rather than executing the page server command.

A page server command element is hidden if its “hidden” attribute is set. A hidden
command element does not have an input zone on a page and so cannot be activated directly by a
user. It can, however, be activated via a page server command embedded in a different page, if that
page server command has its “on selected” attribute set.

1.8 v STANDARD FEATURES OF NETPAGES
In the preferred form, each netpage is printed with the netpage logo at the bottom to

indicate that it is a netpage and therefore has interactive properties. The logo also acts as a copy

button. In most cases pressing the logo produces a copy of the page. In the case of a form, the button
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1.9 USER HELP SYSTEM I n a preferred enbodi nent, the netpage printer has a
single button | abelled "Hel p". Wien pressed it elicits a single page of
information, including: status of printer connection status of printer
consunabl es top-1evel help nenu docunment function nenu top-Ievel

net page network directory The hel p nenu provides a hierarchical nmanual on
how to use the netpage system The docunent function nenu includes the
follow ng functions: print a copy of ;a docunent print a clean copy of a
form print the status of a document A docunent function is initiated by
sinmply pressing the button and then touching any page of the docunent. The
status of a docunent indicates who published it and when, to whomit was
del i ver ed, predueks e gopwiebthy entit fovmefAnd in thagase ofipssarplerumks). syehipat tickeldr ep¥re® f or m

The net pag@eﬁggm&{gaﬁigxﬁ,gggt&;%t@grg@%sﬁé}g diser to navigate the hierarchy of
publications and services on the netvvor%( Etlve t he user can

t
call the net pageThefeltsk ringloprge copy figgtion is f}"’é‘fﬂ?%ﬁ‘feﬁ%ﬂé'tﬁ POEEERRE §%8° a hunan
operator sthver. Sijedilady funcivis drolmadlel tyliskinkakd Iogeduttacimmeptlicaind  route it to the
user' shprlmlelr % ngs the docunent type, the publisher gr theI user
pays the sra S ie S
unavail able if t rrf‘Tg}r%[{';1 glg&?gneﬁtnﬁﬁ(éggge J rﬁ% %ggg?ﬁn%uﬁ?@g%g?eﬁfl Whglgr r gr
light is Hstse&rlthQlthes%%@ﬁg“cﬁﬁ‘fqﬂéﬁlﬂ’ésficmﬁ’éﬁote di agnosis over the network. 2
PERSONALI| ZED PUW&Q&M@I n the follow ng description, news is used
as a canoni cal publ If on exar g%]l e toillustrate personalization
mechani sns” i n t KM QtRyAljeCossree Al though news is often used in the
limted sense obp-helsgapan and newsmagazi ne news, the intended scope in
the present context IS Wd8kn, !N the netpage system the editorial content
and the advertising content o‘f a news publication are personalized using
di f f er ent mechantPrlyeel neigee nstotksliredty cont ent is personal i zed according to

the reader's expkhéﬂeﬁah&nnsar&a&daﬁagcm&meinﬁdlBﬁbbuaa&teukedpajgmya&ﬁst profile.
The adverti sing ﬁftent s persona | i zwccor ding to the reader's locality

and demogr aphi c. TRISAFER &Eactsy mesn i Ll‘:iﬁil RESHEREERALI ZATI ON A subscri ber
can draw on two iintedspyodf a demsersour ces: t hose that deliver news
publ i cati gns,

print a clean copy of a form
. print the status of a document

A document function is initiated by simply pressing the button and then touching any page
of the document. The status of a document indicates who published it and when, to whom it was
delivered, and to whom and when it was subsequently submitted as a form.

The netpage network directory allows the user to navigate the hierarchy of publications
and services on the network. As an alternative, the user can call the netpage network “900” number
“yellow pages” and speak to a human operator. The operator can locate the desired document and
route it to the user’s printer. Depending on the document type, the publisher or the user pays the small
“yellow pages” service fee.

The help page is obviously unavailable if the printer is unable to print. In this case the
“error” 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

personalization 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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and those that deliver news streans. While news publications are aggregated
and edited by the publisher, news .streans are aggregated either by a news
publ i sher or by a specialized news aggregator. News publications typically
correspond to traditional newspapers and newsnagazi nes, while news streans
can be many and varied: a "raw' news feed froma news service, a cartoon
strip, a freelance witer's colum, a friend' s bulletin board, or the
reader's own e-nail. The netpage publigati on server supports the
publication of edited news publications as well as the aggregation of

mul ti pl e news streans. By handling the aggregation and hence the
formatting of news streans selected directly by the reader, the server is
able to plate adFeFORIA RERSOMALIZABNES over which it ot herw se has no
editorial contr oA subppdesqandy pheo kinds efgewsgoyes:| Roseibydelapapvirpblcalioatt i ng one
Of NDre COgkrthdad! tHa1glike Wows wékﬂld ®aile A8, puBlivdtions @ takitebaRd pﬁr amaaby med

ver si on of h. The resultin edi tions r|nt an
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di fferent Qﬁie'néfwsl%&lnk ERLL AR aﬁ‘d‘&a&d‘?%&%&?&@&&& deevicE QlcarRBE frip, 2

publication, the reader optionally selects specific Sections. Some sections
appear daﬁqeyncemer éCW%‘e“éﬁﬁé%ﬁmb@@k‘Pfﬁhe “FH% squr ffPeikect i ons avail abl e

from The New Yor Khelhdiage sublidatidd, selfva'rsupp@ifﬁﬂip lpEhlicdtiBe biUciRed' Feag) Quiiitstions| ads™ ,
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announcement s (" PR &gtesper builds a dagy nesRAPETORY Fel5CHE B PRRBE oPRITbULDZREWS | ¢

t opi cs (" ApuBlidations,@fd crea@lg amats&gﬁze)l ver§i€l of €8I The esdlting dailytelifions ar@akitedati i onal | y
speC|f|eS|ts Si uallt tivel lhed:ONQ) . OF

nurreri cal | ymadto%e = mtoas1nsr,7en spaper, The vation m(:m e% ofalﬂous%:hbldé)ﬁch% r@)r S red

er o
propor t i ondififrent mtéxests 4nd tistaghy Séﬁ%lb&dﬂffmymallr prblisatigny aridghey custoiniging ﬂn’@r mal , | ow,

none), or numeri galehdh p(lmmam%r@ada%t@&ama@&s spél;laﬁ séca@féeyomake%&n%geagnal ly
expresses a_preference for a |arge nunb %}er artijcles a snmal |

nunber of {28hgaile dhersiappeasyecndhc ity peetoas ?Véﬂﬁb’défaw e QP Y?f&?imte%?ﬂ?%"df‘)f ed) in
bot h shor t exafile, imolds “Phge I0ME P, ‘Nafipalr, i InteRiagonpll, Opinieatc Busiduas” A/ Tiviag’lray  al so

be written,(gr,& ,:a.ﬁcg‘)SP&g” 4 Jeféf%&tuab‘{ ?%Jo%%sp%&ﬁc%‘& g&g{]apﬁnd%&ﬁ&&e?aq

|
sophi stication eader, tor exanpl'e to provid ren's anél adul ts’
versi ons. SPbset appropriate version is selected according to the reader's

age. The reader GRIYeRIRQEH Ex¥endihe HERAEwABapBTS credvihh Gl ok &iSns, éame&edﬁmg over
NPA084- SG 34 The art.icl.es whi.c agsh section

their biologic e. u
are sel ect%‘da"éfnﬂ““%g o P ABepsy Cye é‘iﬁf‘?"ér"%‘ghtaq‘?d“eated B SR P of

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).

The reader also optionally expresses a preference for a large number of shorter articles or
a small number of longer articles. Each article is ideally written (or edited) in both short and long
forms to support this preference.

An article may also be written (or edited) in different versions to match the expected
sophistication of the reader, for example to provide children’s and adults’ versions. The appropriate
version is selected according to the reader’s age. The reader can specify a “reading age” which takes

precedence over their biological age.
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each is assigned a useful lifetine. By default they are delivered to al

rel evant subscribers, in priority order, subject to space constraints in
t he subscribers' editions. In sections where it is appropriate, the reader
may optionally enable collaborative filtering. This is then applied to
articles which have a sufficiently long lifetine. Each article which
qualifies for collaborative filtering is printed with rating buttons at
the end of the article. The buttons cay provide an easy choice (e.qg.

"l'i ked" and "disliked" ), making it nore likely that readers will bother to
rate the article. Articles with high priorities and short lifetinmes are
therefore effectively considered essential reading by the editors and are
del i vered to nosTherasicley yhich malsgip repcbespction arp eclacied andrpriopitzedbathe sditepasd f i es a

serendi pi tycf i@gsfsi%(ed a Sleful Bl BY bdeRltide hr¥ dliRertl to A0 reRNant@BschibersSilpREdtF € M) |
or nunerically. hi gh ser endj pi ts‘%/bts%igct or. |l owers the threshold used for

mat chi ng dUeRIEpiects FRRSSERSIRIT B te; FHGUi®shi gh factor nmakes it nore

| i kely that the meedtiespaceit BgpEatinteale redded malp eptfohdlly edble t@labdngive Bacer ' S
specified pacitv... A di.fferent, ser 1 DJ Act 0 : for

di fferent aﬁ%g%nfa}gp lfe%té) %fggwﬁ%hé%raesgﬁg?&g?&sﬁéL%&%?' %%‘:g?’l%lpgﬁ‘g‘ﬁ‘ﬁ‘? ]?t{ggsggopi cs of
part i cul arcolighprativsdiltering fistpiriptedy withoratinig bhttong af dhetend of therpfigier Theduitagecappiogids t | es

assi gned by ebd)@ndidi(d £ Feed T8 “BMLRE, Ak HEMIERER thabreddels SAINRIhcLBRASEE | ON
affects the.guallty at which images can be delivered. The reader

optionall ecifies a preference for fewer inages or smaller inmges or
both. If the nunbielks @ith high epriofities rrad)eierti Bfetings arcedhcrefont, effettively icomglersd nay be

del i vered € entla%}(é&igngg?%gg{it&rs guld‘ ¢ defftfered to { relg\gﬁ(gllﬂ%rjb%. or with greater

conpr essi on). evel, the reader specifies how quantities,
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and a local currency, an et he e l.ocalization cqnsist of tu
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presentation. Both text and inmages are scaled accordingly, and |ess
information i s attedrdecie ertionly srseifieseniss of maiculninigis A Sefee ARddhit ews

publ i cat i Ghibdifes BeHokE adignaa Bl the bdoBOr r espondi ng text encoding, is a
property of the publication and not a preference expressed.by the. user.
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advertising content, because advertising is typically placed to exploit
the edi t orlP"F reedpicRRtwith geafgrepmpqersion)f or exanpl e, are NPA084- SG 35

At a global level, the reader specifies how quantities, dates, times and monetary values are
localized. This involves specifying whether units are imperial or metric, a local timezone and time
format, and a local currency, and whether the localization consist of in situ translation or annotation.
These preferences are derived from the reader’s locality by default.

To reduce reading difficulties caused by poor eyesight, the reader optionally specifies a
global preference for a larger presentation. Both text and images are scaled accordingly, and less
information is accommodated on each page.

The language in which a news publication is published, and its corresponding text
encoding, is a property of the publication and not a preference expressed by the user. However, the
netpage system can be configured to provide automatic translation services in various guises.

2.2 ADVERTISING LOCALIZATION AND TARGETING
The personalization of the editorial content directly affects the advertising content,

because advertising is typically placed to exploit the editorial context. Travel ads, for example, are
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nore likely to appear in a travel section than el sewhere. The value of the
editorial content to an advertiser (and therefore to the publisher) lies
inits ability to attract |arge nunbers of readers with the right

denogr aphi cs. Effective advertising is placed on the basis of locality and
denogr aphics. Locality determnes proximty to particular services,
retailers etc., and particular interests and concerns associated with the
| ocal community and environment. Denpggaphi cs determi ne general interests
and preoccupations as well as likely spending patterns. A news publisher's
nost profitable product is advertising "space", a multi-dinmensional entity
determ ned by the publication's geographic coverage, the size of its

r eader shi pmore fikely o atdeersiniapravel seatiof tprhéleewherg de wvilee idlepecdiferisheoatzatith abl e f or
adverti si Ngverdsr (hdaSneREH OB AR pSOISHeB Hes ih REabIB] 19 FEHEet REED hinfRls bHadsi8 kiieihe CONPUL €S
t he approximate multi- dinmensional size of a publication's saleable
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syst em al | assasiateheithetb/legat ¢oginppitysnd enarirenmets eDemgeraphics det¢riing pmgrplaptergistagd | | and
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) its t anple, fhe sa
"slot" can be sof\d“ef"%p‘i}’gﬁh?'i STRPShPoRaHE Pafrst 1 3dCEEEs P Cad t'isrl’g“é"is‘g’,‘a Wi th
i gdl vi qual entit@ delermived m@embriaﬁdmﬁeygmpmcepxm‘rag? rt]lieh;iz‘e aﬁitse:apérwr?ﬁmead@&himnel 4
adverti ser " ver e proportion of space so o]
915 rp%ﬂé?%@qﬂne’ é)ta% a?ea %ahab?er tgxsaﬁfe}ltgs\%g

each adveri's age systemallows advertising to be |inked
directly to det alnl theingmegrityetem, thayhegnageppublingtionrrarverrfompries her apraximptg multi;
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cost-effective for publishers to dea vmtﬁ1 advertising aggregators than to
directly clspred ineerentpy datalli s llpws saflerpigcpind e berpeld sepgratelyi 1 hergforsglevedid® or i s
taki ng a e0R@htiosntoqk raddrEt | Si ng revenue, publishers may find the change
profit-neutral bgcause of the greater,. efficiency of aggregation. The
advertising aggt8gatBIe %tsasfnea%v%sqgnflgr fedrear gl I%é'?r\’/'\’%%ﬁm%cgt\l?élsr % sseveefag| and
publ i sher sdveativeks,vath indivitod réathas’ pagrerandadiperdeivane thepdveitisenent] of ps| advegisdsior cat i ons.

It is worthRothaa flahindtle RbRFERBAbade SoidioRihRAGRisRUD! i cation can be nore
conplex than ad placenent 1 n the publication's traditional counterpart,

because the publ FieapiRsse sysigan aiavs sidugtisigaeby dinkedyingetly oiepfistatied \ppdycs
i gnori ng tikemiatidnl an€ QIR @¢chdsing It thdrefre gatd thd ik valé vieendadiiag ippcer S,

advertisi ng aggﬁgzguas'g Oerr %na 19 1orp é'lng his%%%.{ g thabn%leﬁ) gu (]:n%¥i£a }q b}}c n%!i)aﬁge%{lblitcara%n net page
system provi des Sone au Sat eu -gé
servers, an advertising aggregator can provide arbitrarily broad coverage of both geography and
demographics. The subsequent disaggregation is efficient because it is automatic. This makes it more
cost-effective for publishers to deal with advertising aggregators than to directly capture advertising.
Even though the advertising aggregator is taking a proportion of advertising revenue, publishers may
find the change profit-neutral because of the greater efficiency of aggregation. The advertising
aggregator acts as an intermediary between advertisers and publishers, and may place the same
advertisement in multiple publications.

It is worth noting that ad placement in a netpage publication can be more complex than ad
placement in the publication’s traditional counterpart, because the publication’s advertising space is
more complex. While ignoring the full complexities of negotiations between advertisers, advertising
aggregators and publishers, the preferred form of the netpage system provides some automated
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36 support for these negotiations, including support for autonated
auctions of advertising space. Automation is particularly desirable for

t he placenent of advertisenents which generate small anmounts of incone,
such as small or highly localized advertisenents. Once placenent has been
negoti ated, the aggregator captures and edits the advertisenment and
records it on a netpage ad server. Correspondingly, the publisher records
the ad placenent on the relevant netpggge publication server. Wen the

net page publication server |ays out each user's personalized publication,
it picks the relevant advertisenents fromthe netpage ad server. 2.3 USER
PROFI LES 2.3.1 Information Filtering The personalization of news and ot her
publ i cat i cheportelhr thgseoreqiintions sinqluding riupneft fos aytompied cfugtiops ofy pdyprfising $mafeor nat i on,
i ncl udi Ng: Autdalibd G 3lattRNarfUSLiBle Z8 1he Phcente@ bORREMNIMR Fhild Bhiig MACt Or S
contact details  presentatioqn preferences The custom zation of a

publ i cat i cf‘ﬂ”l”gs"tfff‘ﬁ?néeaT“F}yasﬁ‘ﬂﬂﬂirg‘ﬁ?lYBﬁ‘péeﬁé‘ VePeNnd so the customi zation
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col | abor at | Jeri . LS arat] nunber
of news itaggngefgr?stlggﬁasn@%}sg\ég&%eo erégé}%gqogéfungg?? ?%?glgfrg{?sdgﬁh S '% +l£nktg%erngé% 'ge for the
pur poses dflevintkiotpgeer pubbicstiemepaes oMeen U pdwseryRublieater server dayp epfefarh ¥ser'd

Mai Nt ai Ni NQrséhaBledSibBoat&, It BBRMRALAIN St hdvklifieMIFICEE RipapiderAdent |y of any
parti cul ar__ publ catlgon there are two reasons why it is nore practical to
mai nt ai n a:a $par§§:§ \Z{%’E T for each publication: there is likely to be

mor e over 4" bet SAILLHE VECTbL S Al aSHRSCLIROLR, Lo, LS SAM L publkeat i on
than between those€ '6F SUBSCriDers to ditterent pu |ca5n|nons, and. a

publ i cat i emofilssinfoiatidnyingledinginant to present its users' collaborative
filtering.vectorgpiRsioRdistom@htidhe value of its brand, not to be found

el sewhere. Coll aborative filtering vectors are therefore al so nmaintai ned by
the rel evdnt netpiyeativgilie qeiotn server. Contact details, including nane,
street address, cdhtRt&eae, state, country, tel ephone nunbers, are gl obal by
nature, and are rr‘%é ?atﬁ(?rl r}efglrenl:():gs a netpage registration server. Presentation
pref erences, i ncl Udi ng FHo<Ee™f or quantities, dates and tines, are |likew se
gl obal and nmai nt Hienewtomization eofs anmublivaton Fhiypically apublicationopeciic, anl e tthsi ng
relies on o f&nit86AhfinatidnIhaR4iRM bl Me lRGambRGhgePubRMoAGvedet ai | s, while the
targeting of advertising relies on %%é%?nal I.nformation such as date of

birth, gender, nRrfiRoratvetligripgvectprfo e Beeseiinghot ke o gps ttegys- I
qgual i t at i Ueusekboicuddldte/diferatiashrs aisteragelof B pepoasn df mald@recomangietions-althdulose users

who choos qheg'eoarer beege%f%l to B%ﬁt§1919€l1 sirggﬁ]ef c%ﬁa%tal!l\g @iltérglg v&g)y Eﬁépl‘nﬁl%rﬂlg oPa‘A{: Bagéc%ﬁr the

publication, there are two reasons why it is more practical to maintain a separate vector for each

publication: there is likely to be more overlap between the vectors of subscribers to the same
publication than between those of subscribers to different 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.

For those users who choose to reveal personal information for advertising purposes, the

information is maintained by the relevant netpage registration server. In the absence of such
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information is nmaintained by the rel evant netpage registration server. In

t he absence of such NPA084-SG 37 information, advertising can be targeted
on the basis of the denographic associated with the user's ZIP or Zl P+4
Code. Each user, pen, printer, application provider and application is
assigned its own unique identifier, and the netpage registration server
mai ntai ns the rel ationshi ps between them as shown in Figures 21, 22, 23
and 24. For registration purposes, a pyblisher is a special kind of
application provider, and a publication is a special kind of application.
Each user 800 may be authorized to use any nunber of printers 802, and each
printer may allow any nunber of users to use it. Each user has a single
def aul t pripfamation advergging cap be @argictehopide basioE tp denpya@phnwﬁq%tﬁ%watr e gel's ver ed by
defaul t, whbbsippages printed on demand are delivered to the printer
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Each user aFRsefifiese snglepisn Je 2 d6s dt ﬁtm%% tupech PrEculRs aEntiothepe et RIS o

m cr 0- debirt®grfdany of RisérS pbsuch as those described in the preceding
paragraph); contact d 3 |ncI udi n ane ddress, and t el ephone
nunbers; gl obal %% er%eﬁllscues‘%d @%%Chtel fici"uar n gm%??e’\flgrg??mémamd%agaﬂcfuﬁp

I ocal i zat ingipage sagistratingyssrverayiy thn DB érthopuabiveyret ri ¢ records 817, containing the

user’s encoded SjhGRBliinGai%Ebs can tel aﬂﬂ&fz&ftb'ﬂhnt%&% %ﬁﬂarﬂe'ﬂ%@gﬁﬂﬂrta‘ﬂ%@de' 819
automatically maintained by the system  and ‘F nment card accounts 821

with whic hW@ p@gﬁsrﬁﬂrg@a%ﬁm%ene%teﬁ% d\ﬁ'ﬁg gVeb browsmg to e conveniently printed on

the nearest netpage printer.

The netpage system can collect, on behalf of a printer provider, fees and commissions on
income eamed 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 820 which is used to accumulate micro-debits and
credits (such as those described in the preceding paragraph); contact details 815, including name,
address and telephone numbers; global preferences 816, including privacy, delivery and localization
settings; any number of biometric records 817, containing the user’s encoded signature 818,
fingerprint 819 etc; a handwriting model 819 automatically maintained by the system; and SET
payment card accounts 821 with which e-commerce payments can be made.

2.3.2 Favorites List

A netpage user can maintain a list 922 of “favorites” - links to useful documents etc. on
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2.3.2 Favorites List A netpage user can maintain a list 922 of "favorites"”
- links to useful docunents etc. on NPA084-SG 38 the netpage network. The
list is maintained by the systemon the user's behalf. It is organized as a
hi erarchy of folders 924, a preferred enbodi nent of which is shown in the
class diagramin Figure 41. 2.3.3 History List The systemmaintains a
history list 929 on each user's behalf, containing |links to docunents etc.
accessed by the user through the netpage system It is organized as a
date-ordered list, a preferred enbodi nent of which is shown in the class
diagramin Figure 42. 2.4 | NTELLI GENT PACGE LAYQUT The net page publication
server automatically |lays out the pages of each user' personal i zed

publ i cat i ohe estpage neevotk Bhe-lisy/is saintajnethbybihs $ystem S ﬁleelsem)kqhaléd\ﬂé PipEEABNt s are in
the form Ofierarfy@r foReIB4, & Prefeifii ANBdfiTent JEVBKL BsBovidl iR B8 dlaRRial@ iPBGRe bef or e
the editorjal content. The advertising ratio for a section can be achieved
wth wl dI‘S} varyi ng advertising ratios on individual pages within the
section, ansi3t heHsebryBigout al gorithm exploits this. The algorithmis
configured to at Tengysterh Gnapnrids aeC bibteryCliso 92 yn tack chseatdi Helwlf, adntaining Bdkver t i si ng
content, SHEH RS etpla@c%%séwoy%g%w tthu f 801 AL SR lsadrgaﬁee%caszaaf;@&rhazed%tt hin the
publlcatlon ecause Feai ure on -it-yourself  roofing
repairs. mefi%boﬂlaqem@m@@mshg‘@méﬁpélasSf‘Wa@wélg&seé? i ncl udi ng text and
associ at etq.4 magemra@entFaazRllhesur 1S then |aid out according to various
aesthetic rules. TfEhﬁe’qQ@é ipmﬂicaroacsas/& anitcmahudj; Neyst v B lpmet iodreadf usdls and t he

sel ecti on of ep IL be Lterate q once 1t he.l ¥9ut pas
pe{sona (<] 8ub 1<f*at1?n on a SCC! %sec on basis, mce mo a vertlsemqn S are m
conver ged, nor e c achi e Section

si ze pref mr@hmﬁedﬁhéanslacﬁww réacz@nphe@ﬁ@rbeﬂq@@le@émmlhmt/er be rrat ched on
average over timye a3k sQ!“ra'ﬂg o la QEbkided &1@-9@ acHi@¥a bt Aty V@fﬁgagdbé?ﬁb&g ratio®
DOCUMENT FORMVAT Once t docunent is laid out, it is encoded faor efficient
di stribut |‘19dndé‘ﬁ‘?i‘alp‘@$e§|“§'f”éﬁ*fe S¢tigR 5% the 3 layont algeritiv, geploifs thifo fe 2 g?’r"@md?l nary

ef fi CI encwoﬂ%ﬁﬂwm it So doF6catepadlbricd @ditofisl ahdddvértiitzi coment Bexbiaf placidgmda Si ngl e
user's edi and. i.nfor. [ I ons. The
apeci 11 o iR gHEArsh oRE RN Blhaf EpRcEL WERE AU el EuldBEl S L OO0
consi sts obofinpeepdtsj ects to which the page Iayout refers, including inmages,

graphics, and pi egesitfal t&iche seRctbE¥dr 1RDIsGC lncb@RY Rkinghd fabtbdisted’ Blagmtahed t ext
represented in the Exten5| bl e Mar kupﬁlbﬂgunc&ﬁage (X vii) using the Extensible

St yl esheet®PEfyiidyR! FXS‘L*’)‘W%E"WB‘{?F ®ci se control over text

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
section size preference. The section size preference can, however, be matched or average over time,
allowing significant day-to-day variations.

25 DOCUMENT FORMAT
Once the document is laid out, it is encoded for efficient distribution and persistent storage

on the netpage network.

The primary efficiency mechanism is the separation of information specific to a single
user’s edition and information shared between multiple users’ editions. The specific information
consists of the page layout. The shared information consists of the objects to which the page layout
refers, including images, graphics, and pieces of text.

A text object contains fully-formatted text represented in the Extensible Markup Language
(XML) using the Extensible Stylesheet Language (XSL). XSL provides precise control over text
formatting independently of the region into which the text is being set, which in this case is being
provided by the layout. The text object contains embedded language codes to enable automatic
translation, and embedded hyphenation hints to aid with paragraph formatting.

An image object encodes an image in the JPEG 2000 wavelet-based compressed image
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formatting i ndependently of the region into which the text is being set,
which in this case is being provided by the |ayout. The text object
cont ai ns enbedded | anguage codes to enable automatic translation, and
enbedded hyphenation hints to aid with paragraph formatti ng. An i nmage
obj ect encodes an imge in the JPEG 2000 wavel et - based conpressed i mage
NPA084-SG 39 format. A graphic object encodes a 2D graphic in Scal abl e
Vector G aphics (SVG format. The laygyt itself consists of a series of
pl aced i mage and graphic objects, linked textflow objects through which
text objects flow, hyperlinks and input fields as described above, and
wat ermark regi ons. These | ayout objects are summarized in Table 3. The

| ayout usefermat. Agraplicobiecfepgadesta 2D grapbib inSclabte \eebtbi Gramies (SYIG3 forhdbut | on and

storage. Tabl e 3The 15kt i@el@cohs@%%%_s&i@i §laSedli¥ Wha Miphi obytsL1idred @Riowef _
obj ect linked object Position I mage object [ D PEG 2000 G aphic

.1 mage | |
Posi tion -‘@ea‘bﬁ‘i“&“gbmh@ét‘e"l% ovigets flaws Bpelinks aed (Rl figdsoedesEBid 8% Pext
obj ect | D widchspk regloys) @hdsé Digoul YpjectsOste suntifibdd Ga tThid 3.1 e 1840@ . uses fal @ngacTy pe

Meani ng ope . V\éatbgr(pr%&lléiett(ap%bz;m@ QOCUNVENT DI STRI BUTI ON As descri bed above,
for purposes of e ff|C|enIf distribucion and persi stent storage on the

net page network, a user-specific page |ayout is separated fromthe shared
obj ect's t orahH £ mdtpadetdydlibobjedtfen a subscribed publication is ready to be
di stribut 0, 3 J8Gt ner%émﬂﬁs—epr%mat es, with the help of the
net page | D s@pjesr 12, a unique ID fgr pkedobjede, | page i nstance, docunent,
and docundifagé NSt anessitolNe server canpuies a set] of optim zed subsets of
the shared content [aiade 66j@AIES a JPEG 2000

Graphic Position -
Graphic object ID ISVG

Textflow Textflow ID -
Zone

Optional text object ID XML/XSL
Hyperlink Type =

Zone -
Application 1D, etc. -
Field Type -
Meaning -
Zone -
\Watermark |[Zone -

2.6 DOCUMENT DISTRIBUTION
As described above, for purposes of efficient distribution and persistent storage on the

netpage 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 document instance.

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 receiving its pointcast, each
page server and printer subscribes to the multicast channels specified in the page layouts. During the
multicasts, each page server and printer extracts from the multicast streams those objects referred to
by its page layouts. The page servers persistently archive the received page layouts and shared
content.

Once a printer has received all the objects to which its page layouts refer, the printer re-
NPA084-SG



mul ti cast channel for each subset, and then tags each user-specific |ayout
with the nanmes of the multicast channels which wll carry the shared
content used by that |ayout. The server then pointcasts each user's

| ayouts to that user's printer via the appropriate page server, and when
the pointcasting is conplete, nmulticasts the shared content on the
specified channels. After receiving its pointcast, each page server and
printer subscribes to the multicast chgnnels specified in the page | ayouts.
During the nulticasts, each page server and printer extracts fromthe
mul ti cast streans those objects referred to by its page |ayouts. The page
servers persistently archive the received page |ayouts and shared content.
Once a pri fieass e Adly-pepslered loypuptor themmstesispsded InS#- whi ch its page | ayouts

r ﬁf er, the print @J'hcédi' aonnai%e&ésta&ﬁs é{& prﬁfeeatnaspagéaeasteu{hwﬂlaoau IbﬁH&ider&ﬁYOUt and
then rasteri zes an nt nder nor i rcunst ances, rinter
prints pag¥ st gy h°z§ﬁa°§t%%7 ‘?:‘éf’ﬁerf)%w@bﬂa%fé’rtgdaveragfspsaﬁen]i‘aﬁé sige &ﬁ%sgtm@? of each
page i s coA08KBdThaiptihter qaagesford vl iaverags 1{fageh tres im itsinemalgiMBasanonhan
400KB.  The, Bt /DS erfy3fhesf ﬁ%f o %hm&n@er phnEHCERE Fond Dle SHCRRRIRE LN 1S

i nternal 64MB rrermra/ ow ng for tenporary buffers etc. The printer
prints at wuivglentodPOkdher apengaMbjef pags deimerr Sef‘l’ﬁdswa%‘ is sirgilar (9 e dighest BPDKB or
about 3l\/bi&te@fpagaaada%@op@abﬁmmdetWMJ ch |s simlar to the highest
expected rate o ata delivery over ad and networ k n under
abnor mal ci rcurrs%a‘% ér & r&‘ﬁ“ﬁ%“"ﬁﬁ’é% f“ﬁléasw ERAE DS BLE P 6%18%\@ it is
i kely ththat tltehleermibbe ahﬁeltd retim%@ie@ammsmelpbém@hpmg sp&?mage pigppl sordgef ore t he
printer's 100:Pag&aisfkernal storage capacity i s exhausted. However if the
printer's internal menory does fill up, then_the printer wll be unabl e to
make use of a nuFeVeEsH Hgpepter Stmtﬁlmlgltemswa?ssf il uppthen fag w&&%‘&s [upablett? on
server thengt Qi’ee)f alnbevast \ﬂﬁ PERT &curd. crhesnela»agetpumwﬁ sdrier tharefore@HoWs phibtaast s.

When a cr|t| nq Legueshs is.re % a t.ineou occur t he
_lt re%utes S Oﬁ re-multlc €n,a cri 1ca num of reqéles%s 1S regceived or a eou
server re- nuF e correspondln ared cé a ocunent is

printed, aocgurs,rhpeqwecamupmwmompoemarmjeﬁ@ate at any tinme by

retrieving its page J aensishithed ANi-RRE Sanf frle Deexhelaitd atR@PBmS B VEr. 2.7
ON- DEMAND DOCUMENTS When a_ net pgtgr; docunent is requested on denmand, it can
be per sonaFFisdre it pege rutspad cogtent °“hﬁ%‘l’ilei’a4‘ibpa§%§ﬁ‘[¥ermay as a periodical .

However, s2.nce t besDemaso Docusigarsed content, delivery is made directly to

t he requesti ng pWhatatetpagetdh@ukntﬁsheluemGomﬂemd iticands persodiiizel aad dedivergiict page
docurent i 5,6 UGS %gna HPBROL byl SiBP e DY 2ORB Efifler, Mkt bs e
delivered via eS| nated netpage formatting server whic ormats it as
a net page ‘H’G@Urﬁ‘b‘h‘ffeq“P@““%lEPf?&ﬁé‘Wﬁh%?ﬁWﬁB“@br ver is a special instance of a

net page publi cat mal 15EJn\&ﬁibage-ﬁb@lmQﬂtlspl%@ﬁstéd)d'nr@fnﬁﬂdnﬁ is EpeYRhalitaSand AW edge of

various In unmen i ncl udi,n do
JeFvere v1a a esignate td netpagrer?'orméttmg server whicH re ormgtg 1tsas E%gt;[)aagte) dgcurplg (f\uz{TE nt

netpage formatting server is a special instance of a netpage publication server. The netpage formatting
server has knowledge of various Internet document formats, including Adobe’s Portable Document
Format (PDF), and Hypertext Markup Language (HTML). In the case of HTML, it can make use of
the higher resolution of the printed page to present Web pages in a multi-column format, with a table
of contents. It can automatically include all Web pages directly linked to the requested page. The user
can tune this behavior via a preference.

The netpage formatting server makes standard netpage behavior, including interactivity
and persistence, available on any Internet document, no matter what its origin and format. It hides
knowledge of different document formats from both the netpage printer and the netpage page server,
and hides knowledge of the netpage system from Web servers.

3 SECURITY
3.1 CRYPTOGRAPHY
Cryptography is used to protect sensitive information, both in storage and in transit, and to
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Format (PDF), and Hypertext Markup Language (HTM.). In the case of HTM, it
can nmake use of the higher resolution of the printed page to present Wb
pages in a multi-colum format, with a table of contents. It can
automatically include all Wb pages directly linked to the requested page.
The user can tune this behavior via a preference. The netpage formatting
server naekes standard netpage behavior, including interactivity and

persi stence, available on any Internety;docunent, no matter what its origin
and format. It hides know edge of different docunent formats from both the
net page printer and the netpage page server, and hides know edge of the
net page systemfrom Wb servers. 3 SECURITY 3.1 CRYPTOGRAPHY Cryptography
is used t oaufhewsiceepartize tos ttapspasion. (These pra toctasseheftcrypiograndy &y vagrapresd dser 188l ansi t |
and to  NAROBAsoR(stafitly afilbiMEEKdCalSodihy.| BR hdbafe LEANRARES 66t cHRRS @fare two
cl asses of cryptography in w despread use: secret- key cryptography and
publ i c-keycr&“ygﬁ’f’]@’graphy. The net page network uses both cl asses of

crypt ogr aphy SecBetet-k&\rypoypihgGisa pftyred @las symirefrie try@okrdpby, a®s ty sume keyite

crypt ograph us the sa Kk . en d t SA%E- Two
parties w g ng%§e°$§ﬁ§ﬁ§§ e’rr§‘>sé()s gég)ﬂéeg Q‘qrrsu?nré%/ Q# f’?%tqgeaﬁ%g%gggemt&o%: ecur et? y
exchange tfsenrdwexehapgelthepecraPkdy] | c- key cryptography, also referred to as
asymretric crypt egiieREY crybts@sbhy, Malso SdRGel Pb | ANask@Msivic THBtobidy KBYS tRé €

mat hematical ly rel at in such a way hat (Eny message encréqat ed using one
key can onfvHEr H?é’&r"fg‘bf‘@d‘e}éf’s"f‘erfﬁaﬂieﬁlé 1BPHERICG B AYRY §Pt PPHBEFER &FEPES t hen
publ i shed, usith ioheckey tdnrenlytbh é¢cryiped ket theputhiey kdycOne Dfi thesp lkkls liscthdngyblisied,ddel t o

encrypt a N¥e Mz %sekgpq p%\;l}%e[e’?%%gbel{? %gy iE &gd B%cﬁjﬂ ang Lng%{kg J%Gglﬁég\f&t&% hgﬁ%"of @ ce

encrypted using the ey, ‘a nessage ca ecrypted using the
private kesjyate feyuGnop weyrpier pingsheppblicder amspspeeaaetbiiydomnpicd ajtesbamtibut fir st
having to I%Fcﬂiaﬁ% i RburdfPdkchangEGneSiAges hvthdu @it hivag (P blcMaiets K@M kbyS Secur e,
it is normal for tﬁe hol der . o i

.of the private key.to. generate the Kk pair.
PUbl | G- key TRPET B SR Reeairo bl PR PELS Bder o B AT &9 Ghatpe e o The
hol der of kefeaipri vate key can create a known hash of a nessage and then

encrypt the hashpiisipg chgfs?)g;t&%g\éﬁib? &8}6-crd§t@¥g¥ﬁatl ﬁ%’g‘ﬁﬁ’t TRMME L hdprvilgt the

encrypted hash consti tut Snature" ol der of the private key
With  resplstcanspategdroygehash of gimepsagread dgeensyptdsdpiigtsivg e PRetedat ARed hash
using the qubkd cerimd (tj ﬁ@éhcx\&ﬁtéd fayti dagstitutel @ Np@kur@gd e sbldd bendmaae with T t he
signature i s appende o the nessage, .then the recipient. of the. nessage
can veri fyrei%‘itﬁ’"F%gﬁnl?{q’em?‘?%?%lggdgcqum%tgﬁfjnlc%te(glﬁ(sf’ That* P '@Elﬁ%g a?l%‘ienfglé%n

al t er ed i nth¢ healnagainst theonaswfee fghedignatuk dsyappanqut to ghe apskryzentherkthe tebipiens ofithis t 0 be a

way to di StLlBULE R kGt RY BiessdB lsGlnRE SMPRL Bhaks AR BELA QAP Rmsic NI S 1S
normal Iy done using certificates and certificate authorjties. A
To make public-key cryptography work, there has to be a way to distribute public keys

which prevents impersonation. This is normally done using certificates and certificate authorities. A
certificate authority is a trusted third party which authenticates the connection between a public key
and someone’s identity. The certificate authority verifies the person’s identity by examining identity
documents, and then creates and signs a digital certificate containing the person’s identity details and
public key. Anyone who trusts the certificate authority can use the public key in the certificate with a
high degree of certainty that it is genuine. They just have to verify that the certificate has indeed been
signed by the certificate authority, whose public key is well-known.

In most transaction environments, public-key cryptography is only used to create digital
signatures and to securely exchange secret session keys. Secret-key cryptography is used for all other
purposes.

In the following discussion, when reference is made to the secure transmission of
information between a netpage printer and a server, what actually happens is that the printer obtains
the server’s certificate, authenticates it with reference to the certificate authority, uses the public key-
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certificate authority is a trusted third party which authenticates the
connection between a public key and soneone's identity. The certificate
authority verifies the person's identity by examning identity docunents,
and then creates and signs a digital certificate containing the person's
identity details and public key. Anyone who trusts the certificate
authority can use the public key in the certificate with a high degree of
certainty that it is genuine. They jusp have to verify that the certificate
has i ndeed been signed by the certificate authority, whose public key is
wel | -known. In nost transaction environnments, public-key cryptography is
only used to create digital signatures and to securely exchange secret
sessi on kesrehangkey @t thqesytifigsis for esehangs lgyseqral seggiengkey Fith e jserprtrad theppep®es. | n
the fol | oWeag sehsisf k§Sh ORrypWRERestRE 84iL RGBssio kdyBsietitidn@n $8/6 Uk Bbirkr@NSM SSi oNn
of infor rr%%igr{g‘betv\een a netpage printer and a server, what actually
happens i s*Phaf"™he printer obtains the server's certificate,

aut henti ca3.2s it NeiPaGe PRNERSECERITYO t he certificate authority, uses the

publ i c key- NPAQ84h 8€Pag? printst dshvasimped kgir of wnidub @lewifiers piftincaf maufctex shighge a
secret Sesgl Oled Yeadbrhifmindy 8 Rle Yiihter R ﬂema&%é%@qfam%m&%@;e. BRFR, ON key

to encrypt the nessage data. A _session key, efinition, can have an
arbi trari | §P 62sipablic pidfugiapehpidentifics thappripiarym prpereereetoty jBereeord Bhis sethage
printer i Sand§SibedrvBeh tBe Rimier is fifst reMidid@dn il @dtbvérki ers at time of manufacture
which are stored.in. read-onl ry.in the i nter. and in. the.netpage
registration ser\%Fn bap eéscgr.m\écﬁ'nngﬂ% %’g’tage qe%m % tge %ﬁ tImllecmsgﬁrn taﬁﬁtlloaulel y

i denti f i escrealvea pgramtegpblivfprivateckeyiprirpla gasmitstiiwoedeet Thend $he euiid kéyBeduslydetde et and

I s used Whgh,JN6idREdoR téber. e {ehkSdomp&@iuRls&h & t QRindk BE pRRL YRt IDMBGRYE he
printer connects to the netpage network for the first time after

i nst al | at i BAS dptpbasecind gpcgrts the aggisiration idhe Dy mpth: Bt thepreater and sipas ¢ certificate r ansnpit s
t he secr etcohtbiniag dhet prentepl public 30 ¥ndS RBUE SighatdrO kéyhand Brek &g ecetifighites tnr thé | ON
server. Thrg § %{i(;ﬁedra%grrpar es the secret ID against the printer's secret ID
recorded TH I'tS database, and accepts the registration if the IDs match.

It then creates ZAhhetppgynesistativn sdrvek pasase certiinate authdritpfon tetpaggrmriptersrsinge Hubl ic | D

and publ i Cy$iBRR, Woht K¥matid oS hOh BS el Brii§ ideidiy. Cat e in the registration
dat abase. The ne%@age regi stration server acts as %t,certl ficate authority

for netpage print'@F2 ussy fpsgribes to , publication, @ record i grpateg;in s meip3el FIEBTRYST | owi ng
it to veriskiyerdatabds€ uthoglgifid tht publithken minube publitthsChitiesertsciefulppditdr 0ad i on, a
record is ¢r i regi .at | ) SaaYlhori zi ng
the_publ | SRRy Bt bbb e QRERARP Y iohal iE) hlurn 8Bt KB AR BMARGNA DT B! D
speci fi ed 3o isrigead by g yblishaptsingrbapubliderts rigatesiggatim ke Theipageaeprayifigeriver s
adglr ?Sﬁ ed th@reeigﬂa.a(gﬂ aafayzlsarthau&e@ﬁblﬁﬁfi%s_lﬁsm&izmqemr me?d;ﬂ tﬁ%rspéé&ieﬂlﬁ the
publisher's prjvate signatur ey. e e server yerifies, via  the
Pogi strat i G0R BEREET PHUES (PRAEHIEY PRRePe PRI BPIS k PERHR TP ( he
publ i cat i gublisbertsl@tifiope stbrbd @the registration database.
The netpage registration server accepts requests to add printing authorizations to the
database, so long as those requests are initiated via a pen registered to the printer.

3.3 NETPAGE PEN SECURITY
Each netpage pen is assigned a unique identifier at time of manufacture which is stored in

read-only memory in the pen and in the netpage registration server database. The pen ID 61 uniquely
identifies the pen on the netpage network.

A netpage pen can “know” a number of netpage 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
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user. The page server verifies the signature using the publisher's public
key, obtained fromthe publisher's certificate stored in the registration
dat abase. The net page registration server accepts requests to add printing
aut hori zations to the database, so |ong as those requests are initiated
via a pen registered to the printer. 3.3 NETPAGE PEN SECURI TY Each net page
pen is assigned a unique identifier at time of manufacture which is stored
in read-only nenory in the pen and ins3the netpage registration server

dat abase. The pen ID 61 uniquely identifies the pen on the netpage
networ k. A netpage pen can "know' a nunber of netpage printers, and a
printer can "know' a nunber of pens. A pen conmmunicates with a printer via
a radio f rseepsernesyionskey fulevepiieen dhepws; indgxed bf nemh Bofdwvser leee b Enifsisiofeer . Once

a pen and cpgabiBts, seﬁﬁ@ke&@%d%ﬁfo%@&a sEsQ@ﬁ'ke"y@ﬂh”e&f }eyenﬁ})(@sélﬁﬂg&f S&&Sdr}f)n keys.
Whenever the penwﬁr ansmts di

to the printer ink is
al ways encrypt ed" 0% TRy RS V4| 5 rr%%? f’tg*i Rrngep di pﬁg a'fge%f’“tetf‘go‘t'eélv"h%kaﬁe’é never
transm t t edow ench bider.df &rdon Aloq@ﬁmac&tochme&erathsgm daterkigss Whetheréhiesuppopditnt er 1t
knows, i nchg(s;gle Béﬁ 'Pku rEx%ﬁnbe f ’ex%% étﬂé Eelﬁ belMPéQ%%sé@hég regﬁzef%ﬁ fusé session

key f or every pen y pen ID. have l'arge but finite
storage degpaisier. 9“1%)?“%%3%’7‘1%‘ é‘p@”thaﬁ?}lWId‘PeS‘f‘@Fb@'étt “atlaéeé%labtﬁmﬂﬁwe‘bn a

| east-r eCQEElJtIXﬂOH%%QedQ@&fﬁe prfnteh REES&AN Y knoWhE bedd t&ﬁﬂa@x@dﬁ'ﬂ&h&bﬁ&ltﬁlgﬁ(ﬁﬂge of a

printer, the pen and er di scover. whet he h ot her. If

t hey don't' ‘E‘H‘d‘ﬁ PERE Hla%fl ar?‘ﬁge“r‘fp’tah‘gmﬂ’rtﬂ?t“é?m%eéEl‘geﬁfsﬁgm it is
supposed to knOItVaﬂChiB)anBpuﬂthIB thnpgmontawaa‘»egtletl@xawkﬂngekebébam@xctl@ee pen
bel ongs t Q«:@ isUal reéM:HQd |n§ thE ?gtba%te qgg?sgat}og sHoé da{ag!ige B ot & manhbonled) %tﬁﬁé nter 1Is
meant to know the pen oesn' hen it Initiates the automatic pen

regi strat |r€ﬁ*ﬁtfﬁff°6actb‘?jﬂﬁﬂéfansrﬂfts t‘h@nﬂPlt‘hf"érpnilt%fnm{d theersifter FasRRahs ReRdP RS then it
agrees w tnbtpagh Qegi@itioh GerVed MBE Cerver Tgeridﬂafe!; b sdskién 19 Horitle RHAnRE &M peid toausé;hﬁd gi ng

cup, at whic initiate trat. edur.e. add tionto
its publi c?eﬁuﬁly tfaﬂs‘g"tf)é‘ﬁseéséoﬁ’tkﬁ %]eé’ TR ﬁglso Key~e acﬁ‘% e Ray™ kf‘%enc y‘i exchange
key is al sothtieper degeichanghiey. rT@bptax}yesqmegihstessamlkmntsmllvended@tbalﬂfa&?@IQE time of
manuf act Ulafd trddSthitsRQ ené‘rﬁ@d%sglﬁi lle?ﬁvthe:[ ]Qﬁ e Ben sfo?e@ & kdsSiod l€e§ m&ﬁﬁlbj Qdéx@d the
printer, and the printer transmts the pen to the netpage registration
server. Th¥UsgrygDgenerates a session key for the printer and pen to use,
and securely t I’&lﬂﬁiighfaﬁ‘ak%b@c&ﬁﬁ@érﬁbﬁiatkeyenhmﬂléﬂs‘eﬁre[gi‘slrdmbﬁﬁrotoéoﬂ ol s altperaNSMi ts a
copy of the ssi.on key e ted. wi.th the pen's key-exchange key. The
printer stor%’ ry‘ftktlheese'éssé%&s/kle nanﬁ%{l;a/ dﬁbﬁttheerpm” y, indexed by the pen ID, and
transmts the enWheptrediogdswiagiveiedyentipfinstregiyinend, it Fleblimited useruptildls's tfked sessi on
key interngl Ly, AlBH8%Eut AN-olvhR” Pnl iDbRY alloWed BIbt BRY B edhied: &lﬁﬁillﬂﬁ Hetfa@@

i npersonate a pen 1 n the pen registration protocol onl%m g\]}ig
decrypt t e 3¥SET GESRESP ff"?“éﬁ%’f?ﬁ‘f"?’é‘d‘e‘ﬁyse’ftﬂ %’ﬁ'i‘ o Pt pen (pmagical} gl y
unr egi st eneslidpasw pea td nfesifting egt. St ered, it is of limted use unt| | it is
i nked

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.

The “watermark” printing process uses an alternative dither matrix in specified
“watermark” regions of the page. Back-to-back pages contain mirror-image watermark regions which
coincide when printed. The dither matrices used in odd and even pages’ watermark regions are
designed to produce an interference effect when the regions are viewed together, achieved by looking

through the printed sheet.
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to a user. A registered but "ern-owned"” pen is only allowed to be used to
request and fill in netpage wuser and pen registration fornms, to register a
new user to which the new pen is automatically linked, or to add a new pen
to an existing user. The pen uses secret-key rather than public-key
encryption because of hardware perfornmance constraints in the pen. 3.4
SECURE DOCUMENTS The net page system supports the delivery of secure
docunents such as tickets and couponsy The netpage printer includes a
facility to print watermarks, but will only do so on request from
publ i shers who are suitably authorized. The publisher indicates its
authority to print watermarks in its certificate, which the printer is

abl e to aut hent i &heeifectTrimilapigtactaiprmage indhat ihisinagrishlcowiss bokjagas onlpongisider nat i ve
di t her mmat grime phdd, HPRCsT iR the pab@is GoghbK normBGeaRS of the page. Back-to-back

pages contain mrror-jnmage watermark re coi nci de en printed.
The dither matri ?fj§‘éc Rihicn &aﬁﬁ"tg?/%‘% gaa‘é%m 6@'{8 KRR °°p§é1|le(°)r?1§1sngre

desi gned tdnsqnib@dm&etmrl % ahtver Thsrertarcletogbiiyeg hetpdgeson hétmge-agraphgto@piers.yi ewed
toget her, achi eveg@¥ohABlil O wplchlly QUitidiE pBY UBHRSOCEhnackbf ARy > 24 The

effect is simlar wat er mar I's not visible when'l ooki ng at
only one s‘?‘?ﬁ@m@fmcﬂ‘!% 'bﬁ&tﬁ@ s phptgerprl Wiy Wagfapiuteh #hsaalfe vies reetsisied diopsttifor mal
means. Pagﬁﬁmﬁimnssa&uﬁe&e@@swgﬁmusns&&aﬂﬁtdeéaﬁbeaﬁmeadnUSI ng the built-in

net page copy ITEC%I’II S dde CI{ L %edcg Clrll t%e recl ergcanve %ns ay ett?c ds to
copyi ng net pages "OfF HEFHEGL! a‘\/vﬁ?ué SRBRCSRBPI 8t 'S BT (e G LU AEN re
typical |y tyermesiteits s patht vohl vey ChameinedDtof ansas tdhamsnt IST@lyyvahdafqr thher ef ore
i ncl ude t h?fetﬂwf 1R PR AR bG8 £8 RidEhNRSRElREy YDRerk BEH ST er ed

biometric Information wth the netpage registration server, as described

i n Sect i orPrlictigiyPrperEigisirernAEruR dg@emtéfefff@ftwag@ cam bPed Vifieiaci pi ent
can verifyin fée&aadlilh&[ffcitﬁh Fallure, bcysuf)@ﬁldﬁijbduﬂg)f pre@ntstion dotamena vdrifieatios uaI Way The
uni que ID of a ng: ¢ nen n r sai'l’sI (iIx t]:)Og h areesecdrI Llegcl:

docunent, and seclfe 1??ocumsna a°re alf'odated™ on- cont I'g rtvfs(fg{/pltno prevent
their pr edisetThensiyly oppide & sighi§tanicobbtagieoregsual Xorgery:. Lﬁrén@dr@mmenﬁ@mnr i cation

pen can bepaar%mgrly%ﬁga Wik, torovidds £ SGRBRGH ofBcuMEWhkit GAldQBd, baiidsiie, to
support eas?/ poi nt - of - present ati on docunent verification. Oearly neither

the wat er it RHREA™EHE USEFIE phot ograph are secure in a cryptographic
sense. Theyssi npNgnRepunidoNa Signi ficant obstacle to casual forgery. Online
document verifi chtthompagepastdn, Corng subipitted byngsera are @elivbied ediablyrto ffems hapdlowi des an

added | eve t pesileds ? Joft itbbsbible A} Hcigiialsieh € ¥
Mmne. +o 4 s gR R o MRERE porapy Forl RO 1 7 bl Bkbbie el 7
submtted w%@é?hé/efare delivered reliably to forms handl ers

E-commerce payments made through the system, as described in Section 4, are also

impossible for the payee to repudiate.

4 ELECTRONIC COMMERCE MODEL
4.1 SECURE ELECTRONIC TRANSACTION (SET)
The netpage system uses the Secure Electronic Transaction (SET) system as one of its

payment systems. SET, having been developed by MasterCard and Visa, is organized around payment
cards, and this is reflected in the terminology. However, much of the system is independent of the
type of accounts being used.

In SET, cardholders and merchants register with a certificate authority and are issued with
certificates containing their public signature keys. The certificate authority verifies a cardholder’s
registration details with the card issuer as appropriate, and verifies a merchant’s registration details
with the acquirer as appropriate. Cardholders and merchants store their respective private signature
keys securely on their computers. During the payment process, these certificates are used to mutually
authenticate a merchant and cardholder, and to authenticate them both to the payment gateway.

SET has not yet been adopted widely, partly because cardholder maintenance of keys and
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and are persistently archived on netpage page servers. It is therefore

i npossible for recipients to repudiate delivery. E-commerce paynents nade
t hrough the system as described in Section 4, are also inpossible for the
payee to repudi ate. 4 ELECTRONI C COMVERCE MODEL 4.1 SECURE ELECTRONI C
TRANSACTI ON ( SET) The net page system uses the Secure El ectronic Transaction
(SET) systemas one of its paynent systens. SET, having been devel oped by
MasterCard and Visa, is organi zed arousd paynent cards, and this is
reflected in the term nol ogy. However, nuch of the systemis independent of
the type of accounts being used. In SET, cardholders and nerchants
register with a certificate authority and are issued with certificates
cont ai ni nepeRtifedtes i rptsidered ibyidensemee ey soltigas odick ipaiadn sardirldoke yderifies
a cardhol d&ftlﬁ&ites begicbtd aad glw’th&iﬁfdﬁ(bl&@ adeést Vla 4 PreswoAlEvel nSeb Wil soMSsuada@r opri at e,

and verif| ant 5 reglstratlon details wth the acquirer as
appropri at E[E gtE hants.store th r L te
signature keys seceur %/ Sestemttﬁ‘ea?er on 1Strta e §ewel566r%% %Qa p?ﬁ(g%é%r?g at% Il[iérégcess,

t hese cert@é Ma@ésﬂdalﬁesﬁewntemﬂmmyawy aut henticate a nerchant and
cardhol der, and §g r@fﬂ&é@@ﬂk&%%&n@tﬁ@ th Atndctre tH GseP AMANTBMLriz0 BELYNentsSET has

not yet been adopted w del y because cardhol der nai nteng{}ce of keys

and ~ NPAQgecayes thesystempis P?“F‘ta?f’é’t‘%sb“?“? gied isdherussy's AR SI9Ra0 TR CONPNPE P ®s ol ut i ons
whi ch nai Nasjing pasgosiial adepreday falgdpnmmbrtmntd cadilede 0sed by dsigniay a fapdprit ve t he

cardholder LACCess V|a S v 0 ET
PAYMENTS 157t hnetone aé‘gm‘% ? }tefteat I e’%"'é’%&é‘g‘?“z‘t‘g“t a%gczsft\%cra tg%tg as a

proxy for 'tlﬁﬁeomtetcmg@eQ}lﬂenzatl‘(qaslecwtﬂﬂeszﬂmhol der) in SET paynent

transactions. Thend¥elRRYR beiSIR D BaRSER paRRhk is(i§re§1§lelah5\ﬁ§ﬂtblo§1@&1@“itme user
and authorjze SET paynents. __Because the ﬁ%/stem IS en ba t b| orretrl c

used is t HE HfPage f%gl%fh‘wrllsnté‘ff SiEgARtour 8, ey dset“Ylf?Qm‘B‘l‘ & eﬁﬁnp e‘\f’a
posi tion a&dmm&&sm ®e cdtulddrag e Banhenimelds QlvatsertsOdenin lsatesﬁedbeheds@nbtxbys

desi gni ng t%rI &1 gﬁ rstglreh ﬂltthe ? 91 d%t?l#a?e Lﬁc@d % use@’ls EJES}U e qgehgpl'g o&@ﬁaﬂs cost.

The type o onetric used on e capture o i onmetric, not
t he aut hordlse saphiemllya sqptseed sungh flinker to sﬂ}es’teeﬁ‘i TF‘Iﬁegﬁfrl qaedholdyr gpeifigliogairetgssdbl e t o

make SET pRaypeed, Snd e traulfueggtrﬁtte rslgtahee K5 Qhd senmcaaatera&edvmmtt datatstee IThé page
regi stration, server controll ed envi f or. exanpl e

;
a bank, wHEFS PHRE B?’grt%f?‘?’ta‘éonclana?sﬁ SO 118 dCa PR T8 'ﬁ%‘("t |S‘?’%e} i5%he user's
identity iisfometionfto &tlas theluser’s poxgeih paySET payneathasaatidn. and stored in the

registration dat a/?t@nstﬁe use Jtt@ti,ut ﬂts%%eﬁaﬁc FoGoRbicke attsaeﬁtsﬁ,r Smpb 8y 0gr aph

is also optionally capture he record he SET cardhol der
regi st r at | ¥inp P BERIgSOTfleg fo%dhﬁﬂr@{eéﬁcm%’ﬂal‘%@ the@edgy ‘f’foﬁ’g“‘?ﬂ’ fhg aerdPandhat ure key
and certi fgiGaiR dah & tﬁet&fp@éi régﬁktr&tf&wﬁ séihat, @ ssrer vERfes the biometric with respect to the

user identified by the pen ID, and from then on acts as the user’s proxy in completing the SET
payment transaction.

4.3 MICRO-PAYMENTS
The netpage system includes a mechanism for micro-payments, to allow the user to be

conveniently charged for printing low-cost documents on demand and for copying copyright
documents, and possibly also to allow the user to be reimbursed for expenses incurred in printing
advertising material. The latter depends on the level of subsidy already provided to the user.

When the user registers for e-commerce, a network account is established 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
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user's paynent card information is also stored, giving the netpage

regi stration server enough information to act as the user's proxy in any
SET paynent transaction. Wen the user eventually supplies the bionetric to
conplete a paynent, for exanple by signing a netpage order form the
printer securely transmts the order information, the pen ID and the

bi onmetric data to the netpage registration server. The server verifies the
biometric with respect to the wuser idgntified by the pen ID, and fromthen
on acts as the user's proxy in conpleting the SET paynent transaction. 4.3
M CRO PAYMENTS The net page systemincludes a nechani smfor mcro-paynents,
to allow the user to be conveniently charged for printing | ow cost
document s tormbkdreusat-sgrific frasactmiDishdn bopage.iSghequerd Gruriiamiel theangt iplegesd bl y al so
to allow t tﬁéstﬁ'flsa&tfa h? aﬁ&aﬂh fiafdh if ferefyibE 'ﬂ)se@éblfsﬁ]&l Fﬁr%aie@ox@gxl Rt k19
advertising matertal. The | er depends on the |eve subsi dy al ready
provi ded tWerisi@uuser. Wen the user registers for e-comrerce, a network
account is estabWh&hﬁglmAwuehm@ggr;ﬁ@a&m & fuSer BRVIAE Mib®ever] e apigiedtion ecei ves
a statement on a tle.a ut st.andi ebi t

bal ance usPHy™f ﬂ? %5?1‘3%‘%&6%? ;;f’eer?{]glf’sreéﬁon?ﬁxgsmtypfﬁwxm@e or lveéécilzd; E can be
ext ended tfopragpeegatdecasiob seee itpthe ovwr's vasl TSbcrpppepqrﬁqumM@t thapsechiprivaeul d al so

ot herwi se }Q%e\gf %%&@qse;fbéohﬁo&hstg fhe h&pa%@s@stérpfs H&thwngéa% éﬂpﬁlﬂé{lns ShRtgsent s.
4.4 TRANSACTI ONS When a user requests a netpage in a particular a%gllcatlon

context, tmeengperceigeristion Em}&B‘f’%fthﬂb’S’R“@@“glE‘depf”tﬁle‘elﬁﬁ@li‘““alatﬂ’stl?’?a"? cific
transacti ofl D 55 | n the page Subsequent input through the page is tagged
with the transac I D, and.the ap on is there abl i sh
an appropriate c e?fige TR 'ﬁon Serﬁ%re’gleagma' pat, “\Ven Tnp r¥1 %géch?uéegﬁeg %ough a
page whi crusvrsnmwpnjls@m wpewiidue glias ﬁb@ﬁe%sehowntlh@lglae%ﬂl %meveorhe userpstivalsge t he

user's uniglehdepdd Jid &%@é&@@ anﬁm@the Qa8 Page s‘érvteyaatsmlne@agemglseaubmvol ves

adding itens froma pre-printed catal o ge to the user’s vlri]R
"shoppi ng E&ftte trangigte g gispriatedapplicgiion f> &4, &gi’%w}‘ the RER{B\P&rinto p ey %ue user

| D 60 knovirhetiias I thadupdiged 6 s h@aliniss applicattinvul ged to applications. This is
to prevent dif!elChlyaRRlug A R Vé@efﬁdeggﬁ%maﬁg%'%dqsogbﬁe%%q@g

i ndependent | y accuntr avi ora e’ netpage registration server
i nst ead nwiserisprcifis statp infprroatigmrwithoutkadvdedeorfdhvigybd identiser! ﬁ& usefiser and an

application via @héé?ét&%ﬂso%ah@a&s Lan@b'éendé&& céﬁm%add@nl?dt%ﬁu@ﬂey adheyer the
user activates a _hyperlink tag $ \éﬂ t he "regl lgaife(gél}eattrlbut t he

net page pa?g‘égerssearpf}]@r"tm&% K 2o fe °F“é’§|“§’t‘sf’°éff’?so°t’i‘ hyi] Uls?’%l ate the
associ at ethpplppion@getifioinfolhation! toget her with the pen ID 61, into an alias ID

65. The alias | B, gkt PRld$rhalPod Dic QRS FlybiiicS actPRbACAL Q8

records a favorite application on behalf of the user for any number of product types.

Each application is associated with an application provider, and the system maintains an
account on behalf of each application provider, to allow it to credit and debit the provider for click-
through fees etc.

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.

45 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. Resource descriptions use the Dublin Core metadata element set, which is designed to facilitate
discovery of electronic resources. Dublin Core metadata conforms to the World Wide Web
Consortium (W3C) Resource Description Framework (RDF).

A resource description may identify rights holders 920. The netpage system automatically
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The application nmaintains state information indexed by alias ID, and is
able to retrieve wuser-specific state information w thout know edge of the
gl obal identity of the user. The system al so nai ntai ns an i ndependent
certificate and private signature key for each of a user's applications,
toallowit to sign application transactions on behalf of the user using
only application-specific information. To assist the systemin routing
product bar code (UPC) "hyperlink" acyivations, the system records a
favorite application on behalf of the user for any nunber of product types.
Each application is associated with an application provider, and the system
mai ntai ns an account on behal f of each application provider, to allow it
to credit tenders@byrighttfivefrpm wois thaights beldes! whekusers prinbergirighecegterdt ¢ An
applicatiagp pr OVbQﬁyﬁu ,opgp,gmgga_sl sher of periodical subscribed content.

The system recohdsmh aﬁbﬁ@ﬁrot@co‘!"@elﬁhés@g&@é@d éx@haﬁé%%ﬂn&’s@ag&shﬁm@éﬁt&@tfek lﬁed
publication, as well as the expect ed frgﬂguency ation.

RESOURCE [HSSESRPESTIERES eaities Selpericas#rigiers f%?"’r%&“‘é%% edd’l“’t%fdrsé%our ce
descripti ojaopé}aa&@hdmﬁegfsaﬁntdr&u@hﬂmmapdgewm 40. Each docunent and content
obj ect may be desgc d b r r. | Resource
descriptions useﬁifch (&JB % lﬂu'sgaté% %rr? a{ g%eql‘%en(rére{erc%ltS%'gtﬂ& %T}n @% holife eS| gned to
facilit at elimeipigrispeadyo mbre@hfe@tsmﬂ%” et veetisal dirmuien i ved ﬁ%ren@%eatdmea

conforns t@g &ﬁty\/}@ bdpflseWiedl 8y Mm&@&'ﬁ%ﬁl t&m&ﬁé‘@@ thR@Iﬁi%Ue[nﬁ% velisdt lehifbd ON
Fr amewor k resource descri |dent ﬁ ts holqd f 920.
The net padépr%s%?%ﬁq?ﬁfﬁknﬁﬂ%??ﬁ?'lwm t’ﬁ"?“smt Jidre OE’BW %‘ﬁ f ees

f r om user Sink.Ourihg)ihé Emdral edlty & avdvenhelfdins 1splidvsmtas € dqyie ligih Becawsa the piotocold
COMIN CATL SRR TR i edie G AANLAAL 19iResAELRERY ol Slok A DoRIL TARY €
exchange of nessages et we Itres n page system entities
such as penwst‘ppqﬂmpeﬁe@aa’lfmocslervers utilise a set of defined protocols to
cooperativ@|y hagehseriFficN DELVERY PRdToB6L W th t he net page system Each
protocol is ill Uﬁ&)feﬁr&denibyddﬁ@ﬁ/oﬂfsub@cr@)ﬁ&mﬂm@ wﬁt@gmmmmarem t he
hori zontal di mens i on 2 to r %sg age t ow dusgrt%e 11em(tl cal
di mension is useﬁ % ?“E%?fe S TP RS PRATHPER ‘“1? figation, Fach ueerisqitigy,

rect angl e mayt &idaundifferbndly,lbanman isetshalitong Wil phasagmaon enteitsedh ae@ktwimcts

representipg hfie oLJ*e&selﬁhQ Qub%pﬁdaedeﬁ&ew br¥tocdPieteRttl hémeer; HSPBmAR s@ldfukel Yo €X1 ST 'S,
the lifeline 1s shown as a dashed I’ ne. Durln%t etime an entity is

active, tHediYiguplgriptys vie goiatpastappt delivess shagerhortent phjests viggulfisash t he prot ocol s
consi dered here i@ apflicatioh @Rl pRblBherFR& bbtais £ddtinichdD,51 lfdrkehdoosenmrengener al | y

gllJJtBSég? II;’JEH%Q@ ?, é%?an ent| umegtesg&c%re, molupmg 1¥s dgcgu%gi;[t ‘!mq p?ge%gsgltipcelgl%l, - 9.1

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.

The page server uses the application ID and alias ID to obtain from the registration server
the corresponding user ID 60, the user’s selected printer ID 62 (which may be explicitly selected for
the application, or may be the user’s default printer), and the application’s certificate.

The application’s certificate allows the page server to verify the message signature. The
page 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 allocates document and page instance IDs and forwards the page
descriptions, including page IDs 50, to the printer. It includes the relevant set of multicast channel
names for the printer to listen to.

It then returns the newly allocated page IDs to the application for future reference.

Once the application has distributed all of the document structures to the subscribers’

selected printers via the relevant page servers, it multicasts the various subsets of the shared objects
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A preferred enbodi nent of a subscription delivery protocol is shown in
Figure 43. A large nunber of users may subscribe to a peri odical
publication. Each user's edition my be laid out differently, but many
users' editions will share conmon content such as text objects and inmage
obj ects. The subscription delivery protocol therefore delivers docunent
structures to individual printers via pointcast, but delivers shared
content objects via nulticast. The appkication (i.e. publisher) first
obt ai ns a docunment |ID 51 for each docunent froman |D server 12. It then
sends each docunent structure, including its docunment I D and page
descriptions, to the page server 10 responsible for the docunent's nemﬁy
al | ocat ed dn[the prévionsigielsctebmilticest ohennelsapqsh pagaservers apd prigrs ntohitor thg bipeapiider '

alias 1D Gpufdnddlfs 48! r&¥RDtheid «?qupeti Btek 'ogg@c?st TR @k mrraespopuhane S gns the

nessage using its private signature key. pagé server uses th

appl i cat i dreviopslyprintegptidg@mpy sifustugsp (This ﬁllef“fsﬁ}?lpﬁﬂ‘?éer?’eéb‘f’ 244 oqmplgp d%clé‘f“?}‘&r“’ t he
COr I espPoNchdiGiatdbeeds, dn&taﬁwsmbgnd@ﬁbpmt&eh&ﬁ&aﬁ printer 1D 62 (Whl ch may be
expl i C|tly el ect,ed for Ai'ﬁﬁgggj;g t| on, or may be the user's default

printer), a d th Y%ﬁb{w"(;ﬂ%&:&mem f)fa erlmL 8%£t1%n pr-(m)gol %Qﬁ)oun%?éﬁ]u?erhSS certifi Cat e

al l ows t he page server ghat ur age server's
request to the r%PMW%II@F\OIS@C‘P&SVflthﬂrl@pagﬁfpephhﬁmpmm@amt@@elc ka%@}e alias ID

don" t tog%Q&JE netpa@€ Prirdtdr 50 A ﬁyb&ﬁndegﬁﬂepale%%@ and B 8ocRiE @n SRS, Thdefatent] | OCat es
docunent and page instance |IDs and forwards the page descriptions,

i ncl udi ng 3ysAgE kRS the i 6't‘8ﬂ’leﬁ‘é“fﬁ?f‘i‘?ﬁ‘l@?“’“f‘etc“‘inr?é‘it?fales the rel evant set of

mul ti cast channeftrhe phiawEdtefniifies ibahqIDNS) tte metivork laddsdseof theagel strvérN@rhandkibgir ns t he
new y al | ogat e R A ce the
appl | cat i o BRI, 1 oliRs BRPUEEDYE ke ot it P KB BT
subscri berwth thes*@hfer@gfe dhanripter thandoryirgs thgyeen [ [ite GerrRrinis 02 sthe Rpgs 1B ang glick

mul ti cast Sodafis Y @E pRMSreMDSEt s Oof the shared objects NPA084-SG 48 on the
previously selected nulticast chann na rvers. a pri.nt ers

moni t or the appr OJ§rieat ¥Rt ite e ‘feﬁcélﬁtr‘f’él t] ‘e%r%é’ctg q R7E° ﬁ%@ﬂg@ Y r ed

cont ent obymxbtisput diveyitazose 58) @hanglthe clich hmpuAmwng the relquane wp@Lebshignt po2 Nt cast
document %&g it Uetndnt 814131% ip?ée lscﬁk@ th'rexrI a%ggl% asolit&d a?pﬁcgloﬁ(il]g 6$8m1§f1j354d00um§nt S

to their a ases, rinters rint the documénts. 5.2
HYPERL| NK 3adqtopnimsore @R@f@@@lﬂetﬂw&ﬂa@@w dhg apntisasign ??E’ﬁ‘thoéiFlg the prppetion Tk
activation pr Ot OCR pab seBldPUMds 1h8 phrd szﬁtvo‘@tamV\heaonasw&mg wsdriDked i @e Net page

with a net t he mmnlc t he cI| t _net page
printer 607 ‘T‘h"g e f"@et{ﬁ]"lnlaﬁ?cégs /e %‘5@‘8“% "F( r@%“fsltt(li)llﬁ 5(Z)refn ﬁueﬁs ge. The
printer  eiypeglintiyedueso9ds. ThehypBliflreghstiches jrgranf is omwh e Figen %dlihnémeﬂloln
protocol . I'I(ngst gEcL t%:’ ]Jl)%gtttfer I%Qu& uséé'a@d Mér m‘?’dentlﬁgthgakmrh%emﬁﬁ%e of the

page server articular page |ID 50. The address may
al ready be6#- ﬁf hp page eeé}@ﬁféeri spdg H@W@W@rﬂa? the &t reppeptdP e @almk ID to the

application.

]

i

The application produces a response document according to application-specific logic, and
obtains a document ID 51 from an ID server 12. It then sends the document to the page server 10b
responsible for the document’s newly allocated ID, together with the requesting page server’s ID and
the hyperlink request ID.

The second page server sends the hyperlink request ID and application ID to the first page
server to obtain the corresponding user ID and printer ID 62. The first page server rejects the request
if the hyperlink request has expired or is for a different application.

The second page server allocates document instance and page IDs 50, returns the newly
allocated page IDs to the application, adds the complete document to its own database, and finally
sends the page descriptions to the requesting printer.

The hyperlink instance may include a meaningful transaction ID 55, in which case the first
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with the sane 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
| oads the page description 5 identified by the page I D and determ nes

whi ch input elenent's zone 58, if any, the click lies in. Assum ng the

rel evant input elenent is a hyperlink elenment 844, the page server then
obtains the associated application ID 64 and link ID 54, and determ nes,
via the DNS, the network address of thg application server hosting the
application 71. The page server uses the pen ID 61 to obtain the
corresponding user ID 60 fromthe registration server 11, and then

all ocates a globally unique hyperlink request ID 52 and builds a hyperlink
request 93phge Fner mglpdss |thenkansagitpndBt in gheamessadé sgyt tonthe gppdipatiom This allpwputhe 44, The
hyper i nk E)lﬁ:gﬁbﬁ% es{aﬁﬁﬁ)g gélsa‘ét}ﬁﬁ-st&ic Odntekd¥6r tl'ie% &k%&gatfd§er and printer, and

identifies the clicked H’é i nstance 1e page server then sends
its own server Ueyyporltis T @ peh Rlivh d s Tha? Bq“‘rﬁ‘i‘lo““f‘ i sehighep Bedipt t he

appl i cati ogage s'Ehzer sazmpbbtn @k b& DI et el palilkaSpiidaen ﬂmsumtregammﬁ ghrveg) t O
applicatio S S a ne D server
12. It theﬂ sgb(r%\ nmﬁlsuh(f f:eﬁlrr%%ofmtpm%fnﬁ%tg%pménggugéseor ”6163 r%égorrc? SI e(Lfor t he
docunent ' sthaenlispticl Do thedisdr ID. It grgledehélc amStﬂamﬂlemeéegiégmtm@e pmbatiger ver' s

I D and t%mb,xgméi. mﬁanQQéé%ﬁﬂsh Mlse;fiia@c&%&a@fopagﬁyp&ﬁﬁwa@ﬁva@o%nds the hyperlink
request 1D and a ication IDt first page server to obtain the

corr espondhg us f‘"qvﬁ"ﬁﬁzg‘ PFWT'@Q‘P'F‘B%Q'— The first page server rejects the
request if the RYFetFFh avgé’qﬁ%‘?tonﬁdﬁ‘p%gﬁﬁ?‘{’]éae%ge P& '%gPenafma'f“fnl’céﬁgse t

appl i cat i airokeEbihe scaeanéepgaprdtes dhy empkelldniea the sagd aciapathbn hesgance and page

[ D 50, returns RSk i GADGS, RIAF il 1 B2 1R BaRAD b GALLAD parlds the
conpl ete docunent 0 Its own t abase, an Inall'y “sends the page

descri pti ongiepegesder F(blqﬂ’és%ulalr’?@yprl nter. The hyperlink instance may include
a meani ngf ul  trangAGhd Qfvel lBaddThe dafk MUnﬁtlfbn(Saia&tiﬁé’debyftﬁd’ﬁaEe m\mm&énnfﬁfas 49 page
server inclu %es t he t(ans%tlon D ig.the rre%s L@ tota pei Qpllcatlon
This al | oWiPHEe A5 te SR TERCY TR °tr68‘r'1an SHECTTIC Ebnt ext
for the hyte fiblil B3, aepagwatvbmppenﬁsfthdshdcehymmitiﬁf:lksdlexqillmkes a user alias, i.e.
its "alias requi "ooaktr sends
both the sen 1D é%gg ﬁgﬁc&d o'fhmhétg m%%ne orftﬁ@@ftzfgﬁ ghh E,ggre serhPUSsSRIR D

regi strati¥®f theepopdipg stpfestty tb?ofealﬁtﬁm?fbﬁe"jeﬁé{)f rHé‘“ﬁ@@Po“r I_T)h“cfﬁg’ts'é"'gﬁ‘bFFGYehg to the
pﬁn | D butld@hﬁe@ teRGer a%rteap%ndﬁ@ t6the @éhr Exﬁ&ﬂa@mmﬂﬁs hQunnildie hamhtusgaﬁddarszi D and

t he user t includes .t sent

appl i cati off mterpéftlt%wkﬁés ?st‘}‘%“ app n|tecX it |n(°)enlt Sconvflmgnl | s%&es ity ereélsg % cont ext
for the hyseerreturks theteit voethd requestibg @gWBVHe'PhN@BrFE@Qb@dSW@WPWG When a
user drawsg.shifke on a net page w th a netpage pen, the pen communicates
the stroke to the nearest net e printer. The stroke identifies the page

and a pat P%4n t h& RE VERIFICATIO P 0TOCOL
P sgggg the input element whose zone the stroke intersects is a signature field 880, the

p:

page server 10 appends the stroke to the signature field’s digital ink.

After a period of inactivity in the zone of the signature field, the page server sends the pen
ID 61 and the pending strokes to the registration server 11 for verification. It also sends the
application ID 64 associated with the form of which the signature field is part, as well as the form ID
56 and the current data content of the form. The registration server identifies the user 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
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The printer forwards the pen ID 61, its own printer ID 62, the page ID 50
and stroke path to the page server 10 in the usual way. The page server

| oads the page description 5 identified by the page I D and determ nes

whi ch input elenent's zone 58, if any, the stroke intersects. Assum ng the
rel evant input elenent 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, the page servef sends the pen ID and the pending
strokes to the registration server 11 for interpretation. The registration
server identifies the user corresponding to the pen, and uses the user's
accunul ated handwiting nodel 822 to interpret the strokes as handwitten
t ext. Oncesingle fbrago cpwmeamitiplf usckpesigiatuskes to text, the registration server
returns thggtext ghan Shndsfitaotodl page server. The page server appends the
text to the text ApalrddRd eftodiinB® of £%m Juhrﬁk&hnp&toﬂol%lsﬁi%ﬂﬁgné/ﬁ?l FI CATI ON
PROTOCOL Assum ng the_ input el enment_wh one t. sEh {g ntE]ersec sis a
signature field 8%8 S“P‘H‘ésmp‘%i@]’és g o @erg’é‘p@ﬂ‘é?go’{ Rebay PORE PoPPRE

si gnature éleiﬁﬂdddl&ctdmglﬁ\afhsblﬁd(fomﬁépb@ﬁcaddlp@lsl od of inactivity in the zone of
the signature fi ? tﬂe aTSeh& R385 g?e?l{n}éet&ellﬁr?é}gﬁ( at:twgt]gog%ssaéegerﬁ %¥ ﬁ'n@?agte Q&V@penm ng

strokes to the re|s ration server or verification So sends the

appl i cati ol tp Ebe@wha%lgro%h A sentaipstthe forlDr6rand Be cupmt dpfe et g frarEthfiel d i s

part, as gl codfind hﬁs&ﬁfu@ flelds, tﬁe@t@@.ﬁblﬁ:zﬁi@n Gadifiés@hdh od@ﬁy&x@d&ﬂig@l&tahﬁleKhe form
The registrat] on server i depti dIlﬁ’lels t he user corr.esp ond|? %catlthgo en, and
uses the ud¥rEd Qﬁf‘ifre?"ﬁﬁ“&t Bl EPURR £19 LRETE HeSOTRp es as

t he user' sthe sgignadnsereer IONce it has verified the signature, the regl stration

server useggthe %Pﬂhfsgaﬁbﬂinekp?%lro%‘p user ID60 to identify the user's

appl i cat i oni- specil Gk LifRkiGest b\ BhHEsGodiEYment rotbddE8 sHSR & Fighe 4b<ey to
generate a di gltal signature of the formdata, and returns th ital

signature to thelnraé(ﬁﬁ%‘g*fl?r??g"“ﬁ’&@‘ée"éé‘?e%@fl COW%S‘o“ij‘aﬁé’e BppRleiromangp ‘r‘i%“o he
digital sigbadetnte af publifher 6i Ghdkithtowphd, i thdciand agietates.t Oenmiswocioatfed ddrm s
status to frozen. The .di |taI Sj gna I of the
cor r espond{ R HSE m Coppigi Tag A0 {’”gp ﬁh&(ﬁ@ﬂ ﬂ§é %gbe&glttﬁr%fﬁd r%?trlﬁé Bm §gapt ure
mul tiple user s' §hghva¢rbrﬂ<ersque%ﬂ55r@wdsum\nesgrm CPRROTOBOrediA fipn dfedirgst d

enbodi nent apglflcatf{’on p%vmkﬁ@lé)g@ o ﬂe@ﬁhn@ ﬁ:cp{hQ SRkce 'aﬁ;h&ah@li/\ﬂoxh&r EObQUé Sutflibher) 8 M
subm ssion occurs via_ a.formh 7§bt i nk actlyatlon It thus follows the

protocol e eedres sppiisatiqnipgyidey 78D tofheppinter frovidet 2 spnecific additions. In the
case of a form hy&etbrlgdztlaﬂip,llcdilhiéredfwemé hyphrlistobques ID Hom tie papagpeves Entvhebdthe t he page

server 10, t O u¥kh eﬁratg ?tgc? %I cfg?cnb %i u?% ?t? %Qne‘l?én% &%ﬁ?ﬁ‘gﬁ&%& Qed@ﬁ) c?e@ﬁi tht’ he

current da COI’] ent orm¢c INs any sl gnat ure
fields, thwonct heelicaipr prowideroin sepdy it apalicativa prayider ¢5gditeiRttheaprigighPragh&erdi as | D

65 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.

If the application provider needs to credit the printer provider, it sends the printer provider
credit to the original page server together with the hyperlink request ID. The page server uses the
hyperlink request ID to identify the printer, and sends the credit on to the relevant registration server
together with the printer ID. The registration server credits the corresponding printer provider account
814.

The source application provider is optionally notified of the identity of the target
application provider, and the printer provider of the identity of the source application provider.

6. NETPAGE PEN DESCRIPTION
6.1 PEN MECHANICS
Referring to Figures 8 and 9, the pen, generally designated by reference numeral 101,
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associated wth the corresponding digital signature and obtaining the
corresponding certificate from the registration server 11. 5.6 COVW SSI ON
PAYMENT PROTOCOL A preferred enmbodi nent of a comm ssion paynent protocol is
shown in Figure 47. In an e-conmmerce environment, fees and conm ssions may
be payable froman application provider to a publisher on click-throughs,
transactions and sal es. Conm ssions on fees and conmi ssions on comm SSi ons
may al so be payable fromthe publishers;to the provider of the printer. The
hyperlink request ID 52 is used to route a fee or commission credit from
the target application provider 70a (e.g. nerchant) to the source
application provider 70b (i.e. publisher), and fromthe source application
provi der T7ifdndesn tohsingd 2 inttlerforprof o pldstics Wguldingthevingarajei03 defving eminfeder spaseei ves
the hyperljopk, lin%&it'iﬁé&]e b cgﬁﬁﬂln%hﬁhe%ﬂgp & 1¥ﬁropérgloﬂ’ﬂ%9abtyhfounté}ya{9@ﬁel bk i's

first activated describ in Section 5. When the target application
needs to coeaf ?‘ethﬁlémg é%r%?maﬁﬁ‘f"ﬂaffaf il 1[97 b\ﬁeﬂ’éﬁd to jthe oppAsitfs e 18 E‘B'Bh cation
provi der qroedihgtlo:! @hd d@erQ07 ig hlwRdf mpalge pheticy,afid is foﬁgﬁtfﬂaﬁrsemﬁahspirhﬁnktyrpml i nk

request |0 derqo D4 eethgﬁsre}/t%rw W taEus oftgyl?lﬁ%l !)nked ﬁxousig E(ﬁ hg%g'\; lrfy t he

source appfrcatt on; sends the cre n eva gl stration
server 11 ddehbesr mwrtwttllﬁéwhsh)ﬁnbd@tldb'prmwa@ﬂttmenIdDOfBafthfi hoysiggAW2 ged yer | D

53, and tlc}f Wolrtioﬂhld @ﬂé@ﬁ'&eét.@acﬁ% {h@glaﬁtpléﬁrld)%d $8W@ih a cofr& ntiﬁgt he
correspondi provider's account 827. It also nati

{;p i.cation | 3 the
appl i cati o¥t g%lo fragd fin 131""*“33h]é-)3 é?f)ﬁ‘Flh&‘ﬁing F7- priadie aurnnp, MBS mowpted bslind the 1,
printer propjécty portioh IHBIWdHn thbﬁoq@mg ni2eScrdor thicadd @13 sugou@ding ant apertuteel 184 bwy i naI

t t h
page serv Oéil%ﬁer g,{"!n%eg regewa)ép Ja:\l EnQ{}:hecee ﬁueiﬁ%luc!ug co %&on@xﬁ@&re@qﬂrga%g uses

the hypertifk reque en rin sends the credit on
to the relldddire mptégn%nmaﬂ%we@@ab}ew enqbbg@chgv\ﬁenlwmﬁé printer 1D. The

gig' SEI‘LatI on Ser)ﬂ%xln&{n%gkwrltﬁmmé%oxfépf(ﬁessmfwl{)ﬁﬂau@rmml% ?rpz]{ﬂaﬁgds;uta%@ugt it
e source_applicatiagn i_s..optio notified o identity

of the ¢ argeta 140BRisb o b Ro P 1Inaeoes Db F Aaster wa el e

i dentity qfen tdorgonirali@roa@plisitilay.i on provider. 6. NETPAGE PEN DESCRI PTI ON

6.1 PEN MECHANI r

desi gnat ed by rgﬁ:}g%%%e %&%Iafa%%ﬁaﬁ%ﬂgg&p%én%%%npﬁ{(l}fxucgs hou5| ng 102

in the fornenestrideedi it wk 1 19oud apties KAt &yl é2lf@3n<aléqe¢ﬂﬁierrgs§ﬁmﬂm erior

space bﬂo%J&ﬁsu@QUﬁﬁlﬂ&ngH@c@@lﬂge%@ﬂﬁﬂéﬁylusmazp@ﬁbé ©pughQ5whid thirdugPper at i on
rotatably

noun t he _housin ar ent
cover 107 P& eé‘ér(i%r gﬁ‘e fnSta]taﬂgplﬁ"ﬁég‘% PY ré’ta}é?‘?d’f fgltof%gés%%tﬁgfqﬁér b%@% ri§?he cover
107 i s al sod o4 areuustedio Hedrkichrtrilge HAdnd wlﬂsozmsdoettrvolm setriable p@nl@pdrléﬁt

vmthlnthe ousli ng cover i ncludes a main part 109 which
subst ant i anILVCSsﬁﬁaWd@ﬁ H’s‘h‘t ‘f‘?@l %fri’cFloil‘.’YBl“bfhe Al 184 8%‘?‘?16’“‘1‘@23161??6“ fﬁn"we"s 127

and 128 projecting from slider blocks 123 and 124 fit within the cam slot 126. On rotation of the cam
barrel 125, the slider blocks 123 or 124 move relative to each other to project either the pen nib 119
or stylus nib 121 out through the hole 122 in the metal 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 120 nib 121 out.

A second flex PCB 129, is mounted on an electronics chassis 130 which sits within the
housing 102. The second flex PCB 129 mounts an infrared LED 131 for providing infrared radiation
for projection onto the surface. An image sensor 132 is provided mounted on the second flex PCB
129 for receiving reflected radiation from the surface. The second flex PCB 129 also mounts a radio
frequency chip 133, which includes an RF transmitter and RF receiver, and a controller chip 134 for
controlling operation of the pen 101. An optics block 135 (formed from moulded clear plastics) sits
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projecting portion 110 which projects back fromthe main part 109 and fits
within a corresponding slot 111 forned in the walls 103 of the housing
102. A radio antenna 112 is nmounted behind the projecting portion 110,

wi thin the housing 102. Screw threads 113 surroundi ng an aperture 113A on
the cover 107 are arranged to receive a netal end piece 114, including
correspondi ng screw threads 115. The netal end piece 114 is renovable to
enabl e ink cartridge replacenent. Al sg,nounted within the cover 107 is a
tri-color status LED 116 on a flex PCB 117. The antenna 112 is also
nmounted on the flex PCB 117. The status LED 116 is nounted at the top of
the pen 101 for good all-around visibility. The pen can operate both as a
nor mal marwihingthd epikerg€h amilojepts aa infored rheank gy ths syrfagesand Agseives kmaggreeptacthie t r i dge
118 with %pgejsgngorqaﬁj P@w&tsyﬂgwg%Momct%eyéoﬂﬁongdtponltgése%n@ ﬂm £49 i de by

side wthin the housin Either the ink cartridge nib or the
styl us ni H’atiemc%‘ﬁﬁs by “&‘%&&rﬁ’o“f“ﬁ‘? W the /0 PSR! 125 By ligz?nﬁcts f"n‘ﬁe net al
end pi ece vhidy cobtictd BY akd i cafifbarkdd €25pR Mhrde@plt ﬂa&ﬁrgedﬁ&&apﬁﬁ;t 139 eitsSilithid éhe cdmd ocks 123

and 124 are ted t nk cartridge nd st yl tively.
A rot at abl% (r:{g&r:{l 5?’?“?‘"@‘2‘5 b ey SBCUT € q[‘dcl)lglf 5 Derr t ol lkbslf) ‘fql}f dS%E‘?‘E‘?. on and
arr anged tsgcond)ﬂfatP§Btlh5étoembtehechﬁFM of thobisteryr 189 wggguctlpm@hqm@gd Bex®6F13%26 in the

formof a a%t) %uﬁ% Il QEDW% IS mh%:led Qﬁot(;dn)@e m%rth@t@&ﬁé dlsp(l;'ééﬂletlﬂh ewex s 127
and 128 proj ectl ng fromslid 123 and 124 fit vvlthl n the cam sl ot

er
126. On r P& onVi5R cifherethe syl 16%?&% nﬂiczéndgf hE 18 YPHRF VHfECR £95%081° 4 24 ove
rel ative tdte@@iomniflierfortbefig @prtied todlietshi@ice bybe p@mitni1b odshBus ndr 128t T ni b 121

out thr quo*ﬁotocbodehm &re %%gtg %om*aleegrﬁ?%ﬁ' 14504 ieglggm %Jsﬁ%w,ggme% EQJSHQQS three

states of rnin e top oug steps, e three
st at es aré7100k88t2§/11!14§2ﬂ20 nib 121 out; Ink cartridge 118 nib 119 out; and

1[\'?' t hngB I Qggcartmbdaeg{]g%&snnbanmz Qr?tproﬁ}ﬁéd Strhidide an%Qombbméﬂoﬁs@%oz uA tSﬁcond
ex is nopunted on an el ectronic sits W I N
L he” Tous: atstarppiog Briprod U GHO 108 A pebap Ay o i e P LHoE1 51 1 or

provi di ng &.nf r ar eek Cadra@aiLE®nN for projection onto the surface. An inmage
sensor 132 is proheipded! pouradgedio detertnive ths ecsgionl offifs @ib ($BGB nib12 Dorfidkreatr@gei vi ng

reflected fiafiodtd Qfsihd %Te E}ﬁ’ran%&' (e, anl BEa SIRRLQMEaif the B%t}gigm@hﬁ qi mount s a

radi o frequencyl(g{i1 which 1 ncfudes an RF transnitter and RF
recei ver, TeAEs ge B’GWP’P %‘qfé’rm'éﬁ?eﬁfeslé’ﬁa“%?g’ apdis prdetdineplgie thedisapre 6 ¢ he pen
101. An onﬁu 23 obl wgﬁlsmll%ﬁoc(aﬁ@rtxmﬁhg‘ﬂgmmdmw ﬁ&dorﬁbl&aﬁmpiﬁsi‘lie@&);roﬁdr tlsip

NPAO84- SG n oV, 107 rojects a rar m..onto t he
surf ace angg écéleal v §°nmrrga§%ns° to" datﬂe m{’)m %Set?ln? Eonigﬁ perléPeglwegatﬁrﬁlﬁTy Wires

136 conneobsetvadorgbipagrdazs on the second flex PCB 129 to battery contacts

137 whi ch are moyniag miREthg 185endCaARa1S Bl éxzﬁn cé&a%; A BAkigikBBk agnnect s to
t he batterg/J contacts 137 and the camb arreIp three volt rechargeabl e

battery 13whieh i enciyptpdyforsesurity a&%ﬁ’f‘Fkaﬁeérf?réﬁic‘f?Sm’i‘sﬁ’“é‘Bﬁ f‘h‘&‘t coPYRE P& hat t ery
contacts. AN i NdWednl thdped kdih Ginfof @Qdckivet dbe difitahiak Aited trad3mitted stieis formed.

When the pen 101 moves out of range, digital ink data is buffered within the pen 101 (the pen 101
circuitry includes a buffer arranged to store digital ink data for approximately 12 minutes of the pen
motion on the surface) and can be transmitted later.

The controller chip 134 is mounted on the second flex PCB 129 in the pen 101. Figure 10
is a block diagram illustrating in more detail the architecture of the controller chip 134. Figure 10 also
shows representations of the RF chip 133, the image sensor 132, the tri-color status LED 116, the IR
illumination LED 131, the IR force sensor LED 143, and the force sensor photodiode 144.

The pen controller chip 134 includes a controlling processor 145. Bus 146 enables the
exchange of data between components of the controller chip 134. Flash memory 147 and a 512 KB
DRAM 148 are also included. An analog-to-digital converter 149 is arranged to convert the analog
signal from the force sensor photodiode 144 to a digital signal.
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second flex PCB 129 to enable recharging of the battery 139 via induction.
The second flex PCB 129 also nounts an infrared LED 143 and infrared

phot odi ode 144 for detecting displacenent in the cam barrel 125 when
either the stylus 120 or the ink cartridge 118 is used for witing, in
order to enable a determnation of the force being applied to the surface
by the pen nib 119 or stylus nib 121. The IR photodi ode 144 detects |ight
fromthe IR LED 143 via reflectors (na; shown) nounted on the slider

bl ocks 123 and 124. Rubber grip pads 141 and 142 are provided towards the
end 108 of the housing 102 to assist gripping the pen 101, and top 105
also includes a clip 142 for clipping the pen 101 to a pocket. 6.2 PEN
CONTROLLER The pén ih@t sessormmtctrgeld? tigerbetsevithi the itdge sprogi 1320f tohscfives ni b

(stylus nif,ddi, 05 ahmsecaa& Eitcli® 854 4N fsolidcthbied s Maga Witk thd RF Ldi}?w's WnlcAr ed
spectrum an area of the surface in the vicinity of the nib records

t he Iocat|BﬂmhaF%wFFﬁﬁﬂ?%%dﬁgéﬁggmeﬁ%%ﬁ?%ﬁI?H@mwﬁﬁﬁ°ﬁ§&ﬁ?W%Héed to
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utilising tics 135 an e.contr 134
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is encrypted for_securit d for efficient transnlsS|on) to the
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m nut es ofm@h@mpéﬁaWMﬁWﬂ@hn@ﬁﬁmﬁéegﬁﬂﬁace) and can be transnmitted |ater.

The controller chjdmhddsehsdr ROHAsLA s qsncelt@@ 8GON ekndok %r!?&ﬁ’edlb%%@smtme pen
101. Figure 10 is a block diagramil ustratlng i n_nore il the
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control li ﬂgrembaefé@w)wh@mmgr 146 enabl es the exchange of data bet ween
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the image ggpsor 132. A transceiver controller 153 and base band circuit
154 are also included to interface with the RE chip 133 which includes an
RE circuit 155 ahe Mo fransesivat Wuaﬁﬂsesmale@%%edl@éﬁ@éﬁﬁ@dwwﬂr gsef B¥ ant enna
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from . . . . -
tags 0 banf and uses frequency hopping and collision detection to provide interference-free communication.

=

In an alternative embodiment, the pen incorporates an Infrared Data Association (IrDA)
interface for short-range communication with a base station or netpage printer.

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 without reference to surface location tags, allowing the location tags to be sampled at a lower
rate. Each location tag ID can then identify an object of interest rather than a position on the surface.
For example, if the object is a user interface input element (e.g. a command button), then the tag ID of
each location tag within the area of the input element can directly identify the input element.

The acceleration measured by the accelerometers in each of the x and y directions is
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surface via the imge sensor 132, nonitors the force sensor photodi ode 144,
controls the LEDs 116, 131 and 143, and handl es short-range radio

comuni cation via the radio transceiver 153. It is a nedium perfornmance
(-40MHz) general - purpose RI SC processor. The processor 145, digital
transcei ver conmponents (transceiver controller 153 and baseband circuit
154), imge sensor interface 152, flash nmenory 147 and 512KB DRAM 148 are
integrated in a single controller ASI % Anal og RE conponents (RE circuit
155 and RE resonators and inductors %6) are provided in the separate RE
chip. The inmage sensor is a 215x215 pixel CCD (such a sensor is produced by
Mat sushita Electronic Corporation, and is described in a paper by Itakura,
K T Nobus aidtagratéd vilhuspmasta fiméo piddera yomsintanepngvelobi@radkposition | nm 50k- Pi xel | T
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El ectroni c Devi ces, January 2 i's jncorporated
herein by Srefceire priuipted f’tlﬁo%h PPRioR jixptegation aqqunulies eFrefp [rpthe gegfeg aqosleralioh er s a
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moni tors tREFBFE % ensor phot odi ode 144 and wakes up the control | er 134
via the polwer naNerpesE RFNTERBBPESCRIRIIONdOWn event. The radi o transcel ver
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net page printer. Ln a further enbodiment, the pen 101 includes a pair of
ort hogonal "acce eroneters nmounted in the normal plane of the pen 101 axis.
The accel er onet eAs ineg! kipdingssomply 95 Pplips p sip 9f gyrplong Ong ¢izgypfrath moigted i ne. The

provi si on @fer LIGRGES 8RB 1 hvieaeLPheh BleSsesphingd it BN cr&fes b bt pelad 101 to
sense notion WIthOUt reference to surfa e location ta all owi ng the

| ocati on t99guEnepiflfwhichamyapgs inthickpess fom one sheet (g sevpeal hynqregts e fon tag 1D can then
identify an obj eThe reflackdbteainieitrideatols shovwin dan Figurp 03 duplod withn the [depleed price.  For

exa ITpl e, i c{;‘% el}}%&dﬁ&é ?rlﬁﬁarr@erg g Etﬁﬁn? tﬁ?a[tltf@‘ Qcﬁleéngpaﬂh cﬁll %ﬁg&{a Jeﬁovg blabk HPNTAN d

but t on), eta eac ocati'on tag W area of the input
el enent cainfraigdriglest The Cialmflﬁ‘t plfoycoptgias # AYSER al’éﬁ‘@ﬁé‘rﬁ baserﬁ%ldla& éréf Bics fiofiFeasur ed

by the ac glﬁtleﬂc%mﬁl%%nlp{im@mhnme tﬁé‘;ﬂmiéa 0 d hYse @BY. ABisipRRled SterelZAESthe SG 53
integrated with respect to time to produce i nstant.an OCI y an
position. Bamfeads Rt aPEPR G T P gt tﬂr?m%‘w%“ﬂg“%‘bseaﬁg‘?ﬁ R”X“& only
rel ative patgititeofisy this tihnthead nosdldsORe idbrporaiivig Ciokd air efidter ﬁdﬂpmm@gdarq.mg,l &¢ on
integrati Oo%era 1onHrinf!:| o?{hgﬁlte? e%c%ivél}plinﬁ(gheto e rﬂ)%%gth@gagtghﬁr ﬁ;eli&r&artﬂdge is a fully

recyclable product with a capacity for printing and gluing 3000 pages (1500 sheets).

Referring to Figure 12, the motorized media pick-up roller assembly 626 pushes the top
sheet directly from the media tray past a paper sensor on the first print engine 602 into the duplexed
Memjet™ printhead assembly. The two Memjet™ print engines 602 and 603 are mounted in an
opposing in-line sequential configuration along the straight paper path. The paper 604 is drawn into
the first print engine 602 by integral, powered pick-up rollers 626. The position and size of the paper
604 is sensed and full bleed printing commences. Fixative is printed simultaneously to aid drying in
the shortest possible time.

The paper exits the first Memjet™ print engine 602 through a set of powered exit spike
wheels (aligned along the straight paper path), which act against a rubberized roller. These spike
wheels contact the “wet’ printed surface and continue to feed the sheet 604 into the second Memjet™

print engine 603.
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accel eroneters typically have high resolution, and the tine duration of a
stroke, over which errors accumulate, is short. 7. NETPAGE PRI NTER

DESCRI PTION 7.1 PRI NTER MECHANI CS The verti cal | y- nount ed net page

wal | printer 601 is shown fully assenbled in Figure 11. It prints netpages
on Letter/A4 sized nedia using duplexed 8% MenjetTM print engines 602 and
603, as shown in Figures 12 and 12a. It uses a straight paper path with
the paper 604 passing through the dupgkexed print engines 602 and 603 which
print both sides of a sheet sinultaneously, in full color and wth ful

bl eed. An integral binding assenbly 605 applies a strip of glue along one
edge of each printed sheet, allowng it to adhere to the previous sheet
when pressed agaRefsting tb Figilth 1S aod Battepager fl4padsesifountie dudaedrrahngi8sg02hi ch can
range in thygsngs %efb&egagg@gaﬂe—ﬁhetpﬂné@% ¢ hoclHRAERLARRE e vHEE e

replaceabl e ink cartri gure coupled with the dupl exed
print engfi7Aaih a fikreus B‘!Pa‘éiﬂéy% anghanethes FBESPS a‘ﬂ?)?"mbs?’éﬁ" Fhegs prdagomgriary agfpbs| ve,
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sheet di r en¢ dttachid ©rthettrtal hladqeiamdhlagecpas«tewwswgehe Is%néfb*r asmbb'rﬁ@ fslﬁrﬂsﬁ pri nt
engl ne 602fon0Tﬁlp§ctlgP& (%ésetﬁle gIMeattﬁbeglltﬂltﬂﬁtaﬁ ﬂﬁw thtsmér Be. t¥kiodEN] et TM

print engi nes 602 and are nounted in an_opposing. in-Ine sequential
conf i gur atPBes &1P~°6Htjais1’f%bl%ﬁ“? sifegiely sanshe elys tbee! dupRg PRl of MEERYi s drawn i nto
the first print angiRRe02 pbsyesnﬁtbagrg&le wipéal\wese:aisly 573G kdhiagiverio bpiedsto@a6. The

posi tion angm eon[he%rorgm € ﬁomq{x1 tir% sl?e%%%egocaneq aé‘lu(i gtgd él)or\xjnri‘xhé ng

commences Vel SO T S Aneous! ryl g [
short est pb:slsndmg@ssmhMOSThe paper exits the f| rst Menj et TM print engi ne 602

through a sgt of ppgiRicXidr AehlkEcTubieel s (aligned al ong the straight
paper path), whieR Iﬁfﬁﬁge%ﬁﬁtbrrb%ﬁuoﬁerrc%k%@ ok € Echtrb10Ad ﬁécess&h’@@@ facpink@staieineel s

contact the inted. surface and _continue to feed t t.604 into
t he secono"rl\’/@ﬁ]e'%sf‘“’lﬂ BT e ‘80"8%3&51\@,535@4“%?’%% (gﬁ‘é?e’ev?rr ‘foﬁgﬁf Frgures 12
and 12a, ttaebpdpétuittB4, REss@s 755 oemitHFereﬂbumremUmquont75éhguahe®t66®®gand 603

iS n;[ ck)et \r/]\ll?l e gp%r&gs)%({r e(ﬁfr’? ﬁgﬂl 7¥7,§9;§exe&r gl-ﬁxt Q{glng L&GOIQE%Oapaﬂé §@§, fQﬁf- ﬁﬂ@rﬁ)ﬂ' A3 RAyer e d
P 64MB of DRAM 657, as illustrated in Figure 14.

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
associated Memjet™ printhead 350 in real time (i.e. at over 30 pages per minute). The duplexed print
engine controllers print both sides of a sheet simultaneously.

The master print engine controller 760a controls the paper transport and monitors ink
usage in conjunction with the master QA chip 665 and the ink cartridge QA chip 761.

The printer controller’s flash memory 658 holds the software for both the processor 750
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670 with a fibrous support roller and another novable axle wth spike
wheel s and a nonentary action glue wheel. The novabl e axl e/ gl ue assenbly
673 is nounted to a netal support bracket and it is transported forward to
interface with the powered axle 670 via gears by action of a canshaft. A
separate notor powers this canmshaft. The gl ue wheel assenbly 673 consists
of a partially hollow axle 679 with a rotating coupling for the glue
supply hose 641 fromthe ink cartridggs627. This axle 679 connects to a

gl ue wheel, which absorbs adhesive by capillary action through radi al

hol es. A nol ded housi ng 682 surrounds the glue wheel, with an opening at
the front. Pivoting side noldings and sprung outer doors are attached to
the netal dod the REPs 7aNds Willng eonbgitration hawBlisis it totnkain mamoty 66T atbppstimgsenbl y 673

i's thrust —forvaggl ,Jois ﬁ&tﬂsﬁipmxm%%ftaltda&cmey@om% (gahyc&%gtbnwgrfront of
t he nol ded housi ng 882, Tensi on rings close the asse and effectively
%%‘e
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into the gRERIMITES ard TFaBddhdorHahd indadhie Ti6y fre ipfovidgih ia @ebaiae RBIYRIp 7621Thé cal edge
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raster | m@vormeﬁa@s S9N anl BptdhalPIAScall SputehUgd Ineowedl iftérfatd 72 Ngéusrge ik O | er s
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Rl P DSPs rint engi ne contr consi sts of .a_nmedium

per f or nanca@d d%‘??é?ea? E}Bﬁf?‘iﬁ»o‘g%B ﬁﬂdcﬁ’%?'p? Bc‘@gg 6?94 ffﬁ@”‘@bﬁf“} WO RPes8 P88 or 750
comuni catRevowidgintbrdi@es. Frah nﬁte@agblmebusmrstamlableroa the6i0cal/ hawaak, hihef Mheslp@ed seri al
bus 659. The Rl F:YPSPS asterize %né:l %HP €35, page descriptions to the

net page pricAPEF ML EABTELRE G BAEE° Fof Eéich print engine controller
expands, dither smetddlqatrimﬁcteQerp?&geommgésﬂ m@elmlscenses’s%%bﬂlatb@& oofstef e BT/
printhead 3304 t@l@;ﬁit)neg | MBitdrdatifily iR the WiEdensdP2 REFL R ARSI, WicAkkcEhd mIdig1 dupl exed
print englne controllers print both sides of a sheet S|nult neo st The

mast er pri &M ebgtnedcset Feausnsy borpeig 208 feligiPy dptREoh Ahervits ANElisPe 5?1d
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embodiment, the printer uses the IrDA interface for short-range communication with suitably

configured netpage pens.

7.21 RASTERIZATION AND PRINTING
Once the main processor 750 has received and verified the document’s page layouts and

page objects, it runs the appropriate RIP software on the DSPs 757.

The DSPs 757 rasterize each page description and compress the rasterized page image.
The main processor stores each compressed page image in memory. The simplest way to load-balance
multiple DSPs is to let each DSP rasterize a separate page. The DSPs can always be kept busy since
an arbitrary number of rasterized pages can, in general, be stored in memory. This strategy only leads
to potentially poor DSP utilization when rasterizing short documents.

Watermark regions in the page description are rasterized to a contone-resolution bi-level
bitmap which is losslessly compressed to negligible size and which forms part of the compressed page

image.
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The processor 750, DSPs 757, and digital transceiver conponents
(transceiver controller 753 and baseband circuit 754) are integrated in a
single controller ASIC 656. Anal og RF conponents (RF circuit 755 and RF
resonators and inductors 756) are provided in a separate RF chip 762. The
network interface nodule 625 is separate, since netpage printers allow the
networ k connection to be factory-selected or field-selected. Flash nenory
658 and the 2x256Miit (64MB) DRAM 657 s al so off-chip. The print engine
controllers 760 are provided in separate ASICs. A variety of network
interface nodul es 625 are provided, each providing a netpage network
interface 751 and optionally a | ocal conmputer or network interface 752.

Net page networ k ThenibferaledR)i lneesfi themitel pedesd@aiROPSdmodeadaes yddensdty Bf ber - Coax
(HFC) cabl &, ndensin s BN IRASHR e J2RHDMRIENBind SAkA!bid, bft hé MRSGREHSF S,

current and next- generation cel lul'ar tel éphone transceivers, and wi reI ess
| ocal | oopFaghige iy eoperaipduping rasiesizatippygnd stofed indheroampsessed Rpge iBps | EEE 1284 (paral | el

For t), 10)Base T deanipfsaasseﬁﬁ ;Essssaraaeﬁo,badw&@ageamdgeusahe d@lexédEEnEt éh@lﬁél

Firewire i.oys errer net erfaces,

| nt er net c8’f’1tf?«§?:rf gdr"u qaé’ gntrc‘)’nert 62 Sioise e Com essedeag? ﬁ%% fnhls 1f’ocal

net wor k i nterofyaad starzmhmgwmmwnﬂ h@thagaePagepmkn dpertingiseivelite® r adi o

transcei VeJecaZé?ft 1&%%%”6 151Q@§t(§§ad Heirk Ii'ﬁll\/dﬂ;l-llegﬁ '&ﬁﬂ(&(@&i&% %na Q@Hglerﬂm} mal 'y used
S,

by cordless_ tele alternatively in the unlicensed 2. 4G+

i ndustrial?-23cj e 'E'NT'FN,G'%RPN?E%LE%\I and, and us uency hoppin
and col |ision def¥desorPagonhsdprigae P‘&if%‘? Pfé‘?ee?ﬂ?&enﬁ?“ééomg%h%r‘fq[@ﬁ?l %‘h ‘Fl)'ﬁe °

printer cafighrspdeli GEERO[304 @d'mall ihtyrficé1659( P etirdlré SPE(N ddooder Hi3edlstideltrd GAsgddrat i on
(LrDA) 1 MEEATE, 0o Sl OkoBlRor RIS &l cusld o AEYLEL 66 UE HindS

net page caneras. fn an erna r| nter uses the IrDA
interface lbadpr/fslmmetumfa?ﬁ@end:mmma"@qedﬁﬁ WMCE’JPW aiyithead 336nf i gur ed net page

pens. 7.2.1 RASTHRIZA %}L &NRuEHsbﬂ;ﬁé}Kés@&@oumb@uff@adrmamepms @:Ee phgls has

received and verified t docunent's ng ou s and %gi ect it
runs the dpgsrbinioiRRAM @p%vie the high preeppritl Ot previppsly Stealteri ze
each page FRSORANIT6Di pirekdAROGRA &ﬁ$r1ﬁthﬁgnfea&{uendr25$dm|aagﬁe thenpagehas fifihed mai n

processor stores each resse nory. The sinplest way to
| oad- bal arf’cetmghuT%aF%PSt?%@és%te‘?W}gﬁ%m E)I'ggd ?gsterl ze a separate page.

The DSPs can al wliestisestake pift thdypiggfing pipends (ﬁﬂ“érﬂm PEGcommestrg spotere PMadt eri zed

pages can layief-l e g I764) ke G?Juﬁ)ﬁ egk- doﬁpx@ﬁéﬁlﬁ Ye:vel-gﬁl:l@laﬁi En@it@glyrs oinbes) ih@ﬁds to
potentially poor

P utilization when r erizin
Wat er mar k F"é Bag ‘i‘gr?a)fehﬁc?fﬁ‘@%md@stﬁgrﬁo'ﬂaf %ﬁ“eéir"ésefté?gtlér ?q‘;‘aaaf@%f’ig Recoind
cont one- r et dithe® (ht é5) the v@kone DMIYEHyeiMail cdmpositet @SB RBSbijleveldinpk Bysedr t 0

negligi bl e size.and, w 1 he c < "
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formatted (at 767) for printing on the Memjet™ printhead 350 via a set of line buffers. Most of these
line buffers are stored in the off-chip DRAM. The final stage prints the six channels of bi-level dot
data (including fixative) to the Memjet™ printhead 350 via the printhead interface 768.

When several print engine controllers 760 are used in unison, such as in a duplexed
configuration, they are synchronized via a shared line sync signal 770. Only one print engine 760,
selected via the external master/slave pin 771, generates the line sync signal 770 onto the shared line.

The print engine controller 760 contains a low-speed processor 772 for synchronizing the
page expansion and rendering pipeline, configuring the printhead 350 via a low-speed serial bus 773,
and controlling the stepper motors 675, 676.

In the 814" versions of the netpage printer, the two print engines each 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!4”), giving a line rate of 10.2 kHz. These line rates
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The infrared (IR) layer of the printed page contains coded netpage tags at
a density of about six per inch. Each tag encodes the page ID, tag ID, and
control bits, and the data content of each tag is generated during
rasterization and stored in the conpressed page i nage. The main processor
750 passes back-to-back page images to the dupl exed print engine
controllers 760. Each print engine controller 760 stores the conpressed
page image in its local nenmory, and skarts the page expansion and printing
pi pel i ne. Page expansion and printing 1's pipelined because it is
inpractical to store an entire 114MB bi -l evel CMYK+JR page inage in nmenory.
7.2.2 PRINT ENG NE CONTROLLER The page expansi on and printing pipeline of
the print e&g@elheithionter @by RQngosfshes Memjef™ arintheady twhh ae the |chFdat 48igd ser i al
interface 659 kﬁ%andard JPEG decoder 763, a standard Group 4 Fax decoder
764, a cus %al oner/conpositor unit 765, a customtag encoder 766, a
line | oad%r/for NETPAGE NOTR FAKING APPIGATION cust om i nterface 768 to .t he Menjet TM
printhead 350. TAES fsipersysamyitive reyidey BF fegitity dg b pee epdraitipmol BeRpAE

buf f ered nR@BRI usm%'n&tﬁhg@ﬁkﬁeb@@l@?hd riitpaée(h&%dk is Dée0 il JoAbhaticd with andigage deh gh speed

serial interface 6 oaded e is read M 769 and
p aslsed ![ hr 8&%‘1: g’we?]POt%ﬁ&?lﬁléa? B‘%rﬁ/ # Bﬁrﬁlsgent nﬁe?lﬁ%,l a}nzrl] gac[l e of ﬁmm:bD%A as

fini shed q¢priomatly sigped byheatrustedytbird pestyy td m@dbdrmﬁoqucomﬂeﬁewmnamtdqw%age is
| oaded. Th fad cbr{g%ed %4 ég%or%%ir?nnffﬂf)ogglsb RE: B RARLS ﬂ@&arc?h@@))y kd)®ord, but the

JPEG conpressed contone ayer, expands (at 764) the oup 4

Fax- conpr e¥tpags 19febok plsp S‘B’P%fé?lée"rr%?}"érw‘th%ée"Y ERYFEY, gligpmg 6*6’)“3‘?}{% SeBTCh °Fevel

net page t agagha’Medforaciear ding to the tag format defined in section 1.2, all
in parallel. The second e di the 5) the contone CMYK Iayer and
conposites (at 7%]5‘}’agf’ﬁ°tebﬁa(s g téelpreb‘l’ ‘i(péli}tg‘rzono%%qu the resulting bi-Ievel
CWK | ayer. The Esbubtbanior mtpakqadcetmwdﬂn%me tekangoorirefridyelf fseqhead 2 e
formatted r(o%%oo?c@?c)er I)agg a%ﬂgﬁtﬂoggooﬁ 'Baéehﬁf m%{gMﬁﬁllﬁaﬁéWooﬁSQa F]i caft Set Of

line buffers. hese line buffers are stored he off-chip

The fi nal @Rfasﬁ’éa“ﬁil an\fhgt if préeried heﬁla At [fermyfopginipgas é?q“'af’étthe T A Pt udl ng
fixative) (hgpetlinies aMpor forin mdsntSmMy,?aBﬁotwoac ichﬁty’pslglﬂﬁehemd;umwtlereﬁma@fi 68. \Wen
sever al prln e troll er are use Uk inp a

dupl exed E6RTY ur;‘l m(?'ngetﬁr Voare °§ ync ?3ﬁ‘flze o\r}lf’a a g%a‘%%g&?.e%‘gy sognc

si gnal 770etn®1¢gynfmthmf¢mtapetngalalleotﬁbeﬁ sel ected via the external

mast er/ sl ag¢ pi NagplioaniOf BRAVAEROTAIRNI | Ne sync signal 770 onto the shared
line. The pri nt Eﬁlﬂ'aﬂﬂw&@ﬁ‘ﬁd’e@i‘x&ﬁz{ce 160 isGOREANS a@olie&Wn%ﬂ&ﬂdnéﬂfsQﬁ&ﬂ%@l’ 772

for synchroni z the ion renderi pi o] |gur|ng
the print h‘é’ﬁ’fT Y- & R‘P]gﬂ’ﬂ- gé@?t@ﬁh%{ cbtﬁf§etg Igé? &R %astarfoeff“ﬁloﬁlgh t he

st epper nodsersesEnbthe Gotfospohdingt doenﬁa% Buttyreersthe mrcgﬂoageh&qnweiopagel guovherer , t he
two print g@ﬂ&{}%ﬁl ,ﬁﬁ’@ﬂ @hfﬁ seﬁgat!meﬁytsfaghes PAISRIARE &k woﬁe & Rgeddag | ong

di mensi on i ne rat at 1600 dpi. In
the 12" veqomcﬁfesﬂlh@faﬁ é“‘b?qﬂﬁlfﬁé‘i‘ M‘P%@%’Wlepﬁofnﬁ‘ﬁndéw]ﬁ@é 2R prints
45 Letter Rages Bew, thesrtymdal@ha&eq&@remmesﬂfeafst di nensi on of the page (8%"),

giving a line ra}n p;(y)hcatlog tegms klzlslmr-)l;rr]te%?o (Jlsltlli;]gellls ttv?esen ne'NpBngcﬁ)cumeQS and netpage
forms. Documents contain printed information, as well as command buttons which can be pressed by
the user to request further information or some other action. Forms, in addition to behaving like
normal documents, also contain input fields which can be filled in by the user. They provide the
system with a data input mechanism. It is also useful to distinguish between documents which contain
generic information and documents which contain information specific to a particular interaction
between the user and an application. Generic documents may be pre-printed publications such as
magazines sold at news stands or advertising posters encountered in public places. Forms may also be
pre-printed, including, for example, subscription forms encountered in pre-printed publications. They

may, of course, also be generated on-the-fly by a netpage printer in response to user requests. User-

specific documents and forms are normally generated on the fly by a netpage printer in response to
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58 are well wthin the operating frequency of the Menjetn4 printhead,
which in the current design exceeds 30 kHz. 8. NETPAGE NOTE TAKI NG

APPLI CATI ON The net page system then, provides the facility for enabling
handwritten note taking and retrieval using a netpage notebook The net page
not ebook is used in conbination with a netpage pen to capture handwitten
notes as digital ink in a persistent manner, and each page of the notebook
is optionally signed by a trusted thiggd party to provide proof of

recordal. The handwiting is recognlzed and converted to text for indexing
purposes so that the notes can be searched by keyword, but the netpage

not ebook al so supports searching w thout text conversion, allow ng the user
t 0 sear ch wer reqgesspiguned8 shaws @ izemetié dpaumenS9pageneriofombPd kasuserapecifie despmenpr | nt ed

or printedyon, E\E@&gemtﬁ@ﬁmﬁﬁbet page or netpage docunment used in the note
taking or retrieval, such as a new notebook order page, a single notebook

page, or even anNé‘mngrV@n‘ilhEP’f‘?lpﬁff‘a‘Qé “FFét“@B%‘BI@OW§’6MFN’§T°E%ﬂd by F‘@B?cé%aéﬁt ation
of what i Sayosk.ef p&d 1dyéut Bey &inﬁm&ﬁn@s 'kinay ¢tielemendd) bazh of Wigchdfs & exdglie s9H to he

i nteractive_obj.ect yperlinks and/or farm.fi Si

"not ebook ‘gtée{?"{?‘i‘t? Sﬁm‘gi‘}'ﬁ i gownm |E‘$y Nl urméuseg’f: ik ﬂon%ifg 3@& whi ch
may be, f cinfoenetionsl9s, inporfiss P%gcoalmaezwunm &¥ouH draaaklp Frgmatn%@??ébook entry, or

retrieving inforgatl Oief kMo afis ur&ieeA & mBQﬁtﬁ’(RﬁQﬁagraﬁs Ty ARRh AT GENs DRAW NG
NOTATI ON Each application user interface flowis il I&legtrated as a

col | ect i orfupHeailgdie shown téh dartes exlingsin atl BHite i diepEmahic nd arrow

i ndi cates g.pat tRerdk@etosdesytmabal is printed as a result of the wuser
pressi ng t he cor Tespensidg@bieanivdel devolrtst abrundf ndtébeoksandl p agpagagrer. TBoNge command
arrows ar ated by slashes (' /'s),

i ndi cati ngra%“ﬁﬁpg“w%dmsr?fesﬁ ehb}pﬁl@dgs? ng P%%ﬁgfs causes the target
docunent to be pmnﬂpﬁdnot@?w&gwmﬂ‘ml byl griewageapriifoBachagiebpdisantaips et ne
conmmand arg,eis01. Rek pﬁgémbsca?ﬁagevnM&epdéb @04 combistRg 6f digeltisk 878 Nse@Pighrt Cat i on
terms, it IS inporta gl stl I.sh between netpage docunments and net page
forms. Doclimédt et&’ﬁﬁ‘!“&’i“lﬁmﬁ ?‘Hi“igr mati on, as well as command buttons
whi ch can be preEs:ﬁdot&pokHahemm&erdeﬂtﬁerraqmgnédmmhenddmiecsryﬂmti on or sone

other ‘action. {;@ 1g1t|\z,1\]hr]nl?tga§gnglupgxe % @(ﬁl@ﬁ%&&g saln bylaﬂrsmln 11@@9'&'3%@%? al so

contain i nput f| he user. They provide the
syst em wi tas itas reeprdsd. Thpdigitahipleis alpg @myerted to fegt 59p, é‘éinﬂﬁ“é‘fed‘lmdf”ﬁméﬁ USRSV

bet ween dogipweAL shsdiRiatRes©aRbteHoBk cof@MEGaghidalEREHeRdah Bl W pekfehaaliredly sn Whi ch
contain in % f p % ecific to a particular interaction between the user
and an appf{ #] BH°CER% i ¢ docunents rmay be pre-printed publ i cations such
as magazi nes sollg: wér maewsuesttti@nasotdpokadseei? bodigiglyrinedat snydime bumtrwsieed in
public plaggs ?od: Q5 c@ﬁi&n?'th%%x@@nee & e pRfe Bt 504! aDiGd: WAL, 'msnapfsm 56%@&69' e

subscription’forns encountered pre-printed publications. gg , O
course, alRege spatepjSfbisstkeny ity preqting Ling {f resgrdsd, And heepmtens apdtiras arg fiene wﬁse to

user requesked eddsBlsing its private signature key, to produce the digital signature 507. The signed page

content is recorded for future reference, indexed by a unique reference number. Anyone with access

f

to the recorded signed page 503 can verify its creation time-and content using the public signature key
of the trusted entity 500.

8.3 NOTE TAKING USER INTERFACE
The user may obtain the Notebook Menu 508 from a variety of links including the netpage

user’s own bookmark, and the help menu of the user’s netpage printer.

The Notebook Menu user interface flow is shown in Figure 51. From the Notebook Menu
(Figure 53), the user may print a list of all of their notebooks, search for an entry in their notebooks,
or print a new notebook.

Optionally, security can be added to notebooks by adding signature verification at key
points. A signature can be required when reprinting a notebook, to verify, for example, that the user is

the owner of the notebook. A signature can also be required before a user can search, and before a
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specific docunents and fornms are normally generated on the fly by a netpage
printer in response to NPA084-SG 59 wuser requests. Figure 48 shows a
generic docunent 990, a generic form 991, a user-specific docunment 992,
and a user-specific form 993. Netpages which participate in a user
interface flow are further described by abstract page |[|ayouts. A page

| ayout may contain various kinds of elenents, each of which has a uni que
style to differentiate it fromthe others. As shown in Figure 49, these
include fixed information 994, variable information 995, input fields 996,
command buttons 997, and draggabl e commands 998. Wien a user interface flow
is broken up into multiple diagrans, any docunent which is duplicated is
shown wi t huselasheilt outvinptebesk.i n al | but the main di agram which defines it.
8.2 NOTE TMUNG (BINGTegol’EL The note taking object nodel revol ves around a
not ebook anda ﬂ%%%t%gﬁJMenErﬁéé%%hov&%'F&greg?J £sbr Mi)gﬂ&t aiwhepdgesent ed

by the class diagram of Figure A net page not ebook 5 c%%f?hled by a
net page ustfebaden demang, %B‘Fé%lﬁﬁf( thedppoige- rfhen the gger glects <§§‘§§°t8?5‘2 page has
a page nunk@ébookMgR, mmo&%emg\sﬂostslpﬁged)ﬁssdrbvgmagurem( 873 (see Figure
33), and the text equiv nt. 50 i Qi ok has a
uni que identifi )ér tgaﬂusgllf)t-eaoé)lé|°Idl:;"r Beh tsgrfbgthgél%dtt}%h %e@#iés E@ﬁﬂeb@%ﬁiﬁ% ljlet al ink
maki ng up ltuhléermigieges ombefcluded ip |&?E®tem?be@db§e Mﬂ@ S‘E‘?s‘faé?rftb’llaﬁ ’Pﬁ\sde%%l way

as it is rrﬁfeﬁ&ﬁi‘%@gcs pgéewof' ﬁ’éges'pﬂkted @m@'ﬁ&&@ﬁmxﬁ i WnbOmhd @¥thadP&ifiedSi NY
online handwiting recognition, ow t ext - based sea({ ggﬂmg ot ebook

content. CRHHM? E‘&‘PCGSS‘E%( thetle it %‘T‘?Bokﬁé’“'ﬁfér Thsrgighpoy fsrpé‘ﬁtf‘ °digit al

i nk (see bsbtrowptpagthentdser may request that a notebook page 502 be digitally
si gned at g’l?% ti WKQXN%Térusted entity 500, thereby certifying the

exi st ence thﬁacgﬁa&o&&ageem i3 n%IebJoizﬂ&net as@%amé\ ﬁmgémtoeréﬁﬁg @fwhhe page

content 504 is t its creation time Is recorded, and the content and
time are sefdhrerdedyyndiitions erpss the ot oftile nass Mbe fott OF 15 Paga fsdhsi ol ROEP W  key, to

produce t hﬁeact&gia& ahd gsipwaawraa&a 7A sahdpR nStelghOR fagp AGRownGORik@E 55 dnd teasdr ded f or
future refer ref gJ ence nunber. Anyone with access

to the recB¥ S%Wtiﬁg‘ﬁm’beg&" p%%? g‘%‘ﬁ“{}g‘ﬁ"f’y its creation time and content
usi ng t he publ i Notssi vittert erthe doeook ofith thia @set’s nptpegecber are tprpd &0Be neGvogk. NOFE TAKI NG

USER | NTEREACRING 38 T ARS2 1 B8 DRbebagklnis RS auvdy ety of

I|nks inclu }P user's own bookmark, and the WD menu of the
user's net%ﬁ%’@’éte‘bPrP?ﬂT@P a‘l‘ﬁ‘@t%‘f EerRsiEcde s SR oF the Bref &E‘b""fl‘feﬁ P &Xfown in

Figure 51. facEﬁt_QLQIateh Seatiahie BIOOkgh Med ekt vérEibrdisl E@eralB) not &E@byuﬁeefserrimyls phlymgeda | i st
of . al I of hﬁ%%eéﬁgg%&%%%. The gel;lcs okfes? for 9‘1g1ta(le mEc,r on b8 ud use ®r gragho.téa?&%§ ras OF

print a ne
explained in further detail below.

The user can select content on the notebook page using the standard netpage selection
mechanism, and can then paste this content to another netpage.

The user can print a copy of the notebook page by clicking the <Reprint> button.

Because every pen stroke of the page content is stored, the user can print the page as it
appeared at a specified time. If the user clicks the <History> button, a Page History page 515 is
printed (not shown), on which the user can enter the date and time for the page version they want. A
snapshot of the page at the specified time is printed, with the date and time appearing at the top of the
page. The user is therefore able to review the changing content of a notebook.

The user can request a digital signature from a trusted entity for a notebook page by clicking
the <Certify> button at the bottom of the notebook page. The current page is reprinted with the
current date and time, the name of the trusted entity and a signature reference number.

8.3.3 LIST NOTEBOOKS
If the user clicks the <List Notebooks> button on the Notebook Menu, a list of their note-

books is printed, as shown in Figure 57. The Notebook List 510 shows the notebook name, the date of
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Optionally, security can be added to notebooks by addi ng signature
verification at key points. A signature can be required when reprinting a
not ebook, to verify, for exanple, that the user is the owner of the

not ebook. A signature can also be required before a user can search, and
before a NPA084-SG 60 wuser can print a new notebook. 8.3.1 NEW NOTEBOOK
From t he Not ebook Menu Page 508 shown in Figure 53, a user can print a new
net page notebook on demand, in the style of their choice. Wen the user
sel ect s <New Not ebook> fromthe Notebook Menu, a New Not ebook order page
509 is printed, as shown in Figure 54. On the New Not ebook order page 509
the user then specifies the notebook nanme, the nunber of pages to be

i ncl uded i the fidsteentno elrbodate ditie l4sheantrp fog each ngttbook. FEepdy dhee yystem mapj@llaytiehe| ank

not ebook p t ik GETEh@E 1 d. When
t he user hﬁg’%ﬁme!&ﬂl %?egd&??)egﬁ ?&{uﬁ%?g?g%l%gq{ﬁ%?wcl%%s%%< rint Not ebook>
button. Thoteh éb%k‘ﬂ@nglés%ﬁq‘ﬁ%‘t?kﬁﬁtﬂ‘%ound on the user's netpage printer.
8. 3. 2 MAKI ey NOTE&ReAaCh not ebook page 511 has the not ebook nane, user nane,
and page numberif &k aRgclickiahd <Rarciofbutiden Hag@iebaikddou tatNorEbock Sedipageted2 bot t om
of the page. e rest of. th r text and
gr aphi cal i -(gr rraastsgon 96 ﬁgglﬁgrt E%gntfaé&;n{&,%?asr}g{]%?ﬁg %%r%e ag@?}{a&a%% and t he
user i nt eFleasemfist ener fither spah«él tmvr@bemﬁbpgalg@eﬁl athes lfigidsrers eptimabur e 52. Not es

witten on the RQLEHEAKHWL fhe nb@bdéi% BimeSan6i RBORMBE o 8dafh SIHO R cAanish he
network. As the wuser wites on (gver en stroke is tine-stanped
ﬁ‘@g“’é‘é

and st oredlmwﬂf“ffe‘trfl’etof"}“ﬁém%‘ieéﬂ‘bméﬁlﬁfc‘g FEPEIBE- properties. Handwriting
i s recogni zed asifithe usc wiies inf thesedrth thdield ag ée fandhcipndveitinged congerted ot text 0

faci 11 tat &, 1@l Bling Rt Ml fx HANRHANOLU:R f 88 sk Bl hatchinf BEL by _NOL
seen by the 'User -as It (f or the search unctlona |tf¥ The pen
st rokes, owords refogrided bsmbe teétamn‘t?éerm@édoﬁa(‘}’r speflingronathe weep eperrovides? fugy p| aj ned

in furtherseQéiItabAablb?eer%oﬁhﬁds%ﬁﬁasssaﬁml&etmstextczzw&%t on the notebook page
usi ng the standard netpag ection_ necha and, can t hen Rast this
t%ggsgarc C

content to anot h&Pe Wet B2 HEBrE X AFVEE; tprgé‘“%glpthe BfmE Eh 'teblgok page
by cli cki nguitdnerns Repr is biezkel tteh i seaf3t aatghe powmes 3t apewals tIf GUachgfny Shre> page

content i Sxfo§ E:h%gk%? ]@.ndt € p1H|§r§ 5 tﬁﬂn sc&lg'gf p@lgg)? nﬁl%s I1(5% o%ﬂ%%%&tlt ol

specified user clic e <Hi'stor but'ton, a Page Hi story
page 515 |®n314§reﬂﬂtn@&h(lﬁ@f> useh wigkep o ENCWFEH‘CW aﬁ?é?fgeéﬁﬁn & fam Tedbeyat e and

time for thg HACEAMRIS bfamretdaeye BABINSE. thefpag naepmcam‘earme dRAGeedy ok he

speci fied rinted t he date a t ctop of
the page. ‘E‘gl*ﬁngmggsé‘% ﬁpgm?rf‘i‘g’r‘}g?‘%lr‘@k TRrag %eﬁ?ré]?ilsuclh A @ﬁgﬁy f‘%éatco F’e At of a
not ebook. Wite, Kiset L.dapreste PuPesOn dladdligy Eabtrosucglﬂfatztﬁ’ﬂé Cf)mmmaswwsﬁe'd%nt ity
for a not eIQcp QE(D&%Q@& %Sf Itﬂe%ﬁtﬁr@ Bontent of which is included herein by reference. Picture search

can also be used to search for text, which can be advantageous as it does not rely on text conversion

of the original notebook content.

Any user may write in a netpage notebook. If someone other than the original author does a
graphical search, matching is typically less reliable because of handwriting differences between users.

The user may specify the number of matches to be returned by the search by checking the
appropriate box at the bottom of the page.

When all the known search criteria have been specified the user clicks the <Search> button.
The results are printed on one or more Search Results pages 513, shown in Figure 58. Each matching
entry lists the notebook name, page number, and the date and time the entry was made. The match
also shows a thumbnail image of the page containing the match, with the matching entry highlighted
by a red border, and an image of the area of the page matching the search term, i.e. showing the match
in the context of its surroundings. The user can print the full page by clicking on either image.

If the user limits the number of matches to be returned, but there are more matches available,
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the <Certify> button at the bottom of the notebook page. The current page
is reprinted with the current date and tinme, the nane of the trusted
entity and a signature reference nunber. 8.3.3 LI ST NOTEBOOKS If the user
clicks the <List Notebooks> button on the Notebook Menu, a list of their
not e- books is printed, as shown in Figure 57. The Notebook List 510 shows
t he not ebook nanme, the date of NPA084-SG 61 the first entry, and the date
of the last entry for each notebook Cggarly the system may allow ot her
properties of notebooks to be additionally displayed if desired. The user
can reprint an entire notebook by clicking its <Reprint Book> button.
8.3.4 SEARCH If the user clicks the <Search> button on the Notebook Menu, a
Not ebook Skease kanzigahdsNext> bsstop toi printehf, nextdatehadwatching fiiglir e 56. The user can
enter as many Ofje Asr afWick BELREy Sdhlch-Shukiéh tg?mk R EMnMRRbook SId ftREr hust enter
ei t her searchFé§3% or a search picture. other fields are optional. The
user can g he not ebook n and/ or pag The user
can also linit ?ﬁ%y§§ﬁY§ﬁmﬁﬁwéﬁ¥$WE§m s ‘gWFH %§H%8v¥T%ﬂ“ﬁ§€5 and/ or

ti me rangewill bé evidest tol e rskilladi rbzﬁﬁr Whild e isedtios hastbeoat illdsirgédoand destiited fnotheny  t he
handmxltln 9 of the
user's nof%%méﬁg mﬁmﬁe%mé arc ghusﬁubiﬁ#éﬁggiQ%%%@?%g%%kfﬁﬁﬁnkﬁﬁFes
recogni sedmplymanied it asher wessrFpeheragre, wagy Befifications @r&‘?l defeiirg fepres descriteh@agy st em

trmyt Er 0;“ d,t% eamJageazam #tSi§ d6rBod Ot R RAPEuEh }Edifida@aAbndf a(imfoﬁissto @e eamsmst f,' mi | ar
o the text searc e user sear ¢ iC rawi n e
picture i rfp‘fcﬁéallﬁfldﬁsf‘ﬂhe%“gélﬁ?t@ﬁdf‘?r g2y fepma °W§1°‘ét§e %‘?”%%‘% pirg °€:ﬁ%‘é’€ REd t hen

t he sear chhaimtestoes pi ctures at any scale. |f <Nhtch Any Size> is not
checked and the picture is found within a scale of plus or mnus 10% of
that drawn, then it is considered a match, If the user w shes to search
for a picture that is larger than the formfield they may draw a full size
pi cture on the back of the page. The graphical search is done directly on
the digital ink using appropriate digital ink matching nmethods, such as
described by Aref et al. (Aref, WG, Kanel |., Lopresti, D.P., "On
Handl i ng El ectronic I nk", ACM Conputing Surveys, Vol. 27, No. 4, Decenber
1995), the entire content of which is included herein by reference. Picture
search can also be used to search for text, which can be advantageous as
it does not rely on text conversion of the original notebook content. Any
user may wite in a netpage notebook. |If soneone other than the original

aut hor does a graphical search, matching is typically less reliable
because of handwiting differences between users. The user may specify the
nunber of matches to be returned by the search by checking the appropriate
box at the bottom of the page. Wen all the known search criteria have been
specified the user clicks the <Search> button.
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The results are printed on one or nore Search Results pages 513, shown in
Figure 58. Each matching entry lists the notebook nanme, page nunber, and
the date and tine the entry was nmade. The,match al so shows a thunbnai

i mage of the page containing the matctg3wth the matching entry highlighted
by a red border, and an inmge of the area of the page matching the search
term i.e. showing the match in the context of its surroundings. The user
can print the full page by clicking onceAiMser inmage. If the user limts the
number of matcheas t oA hethéddféniabig hatdutittdntnete eaking @ndwettievalygte alethed muledinegahd steps
NPAO084- SG §2 the user can click the <Next> button to print the next batch
of matchif§ entries. The user can click the <New Search> button to print a

bl ank Not ebook as | m ion
an ebook <G ik 219 ofTith SR ggﬂat@aé bYa sFBLY md farﬁrceﬁumlyce amat

additional features to t ose ove are possible and w |
evi denb t aelating tosidiofehasl astivithad inclyfing cotedidpia indigtivm f 28 ilepigs ofedermiang o §'t ‘Faé‘t"éa

and descr ibggnct BoihéF th& Rh aKd cdald &taoéi)ﬁxﬁahﬁdg' ﬁﬁlu@mﬂr&ﬂklﬁsﬁdﬂﬂl’mﬁxffemﬁtlaﬁﬁﬂ Indarkbe
appreciated by the skilled reader that jt

Nays©  Fur PHEOTGR it S aT Capr e g Teese i et s LR Py
my be enyi&iadedles, #edode valse mdmﬁtwamﬂmmgawmmchllew|tlwrpssrmnd>/f or

additions to the e peci I bed and illustrated herein
may be maaé: maﬂfrﬁlatwe (Htge%ré}pred&%momr{‘)ﬁl% srxalrr °t§ﬁ{;)drs scope of the invention.

NPAO84 SG O 63 rrrgt:eﬁjugslin r?gcoxbl@tegwstgﬁ dincﬂéat@&'&' ﬁ‘oﬂga J@@sﬂ\g%\h&toﬁé}aﬂpﬁy@sa&l akek Rgiq and

retrleval t he . providin user wth at
| east one idigetingsiete Freading the Fﬂe*ﬁlbsQfﬂTeé@@ an ﬁéeaf‘(S’P"rﬁf@(B?ﬁ‘té’P ﬁ‘i‘dr?d“‘?"f"ff“’('j‘F e sgHine 5

rel ating tgyi@ LeiRReek eat th\'!'sénk’mgaﬂléilcb rlﬂlehlgla&@ ift @l ebratlad ﬁbsh&dte&&\tel to éheatbrmn
identity of the form and of

ast one. referenc e for the
coded dat &°EBEAY FEt ??Q‘eé’fﬂieﬁ?‘gﬁ FT'@a‘lﬁlfgeg‘UB@% gh lf’*’ls'taﬁ’aftf? ﬂ%dn‘#‘]ctatmrgedﬁ P} a ege
posi ti oneqodeglas;iane t o a set of predeterm ned nom nal mark positions, each
mark representing one of a plurality of coded val ues, the coded val ue
repredbnted by aidemifiiingtieihe gongpiited systgnh andafrom the ingicatiog daantricaet ong Parametepsisiing on
of the ”f!ﬁelﬁm{e%o@%u‘é@rto the set of predeterm ned nominal mark positions;
10 receivin uter system indicating data froma sensing device
operated by said user, said indicating data regarding the identity of the
formand at | east one of a position and a novenent of the sensing device

relative t20| t he ’I‘Eh‘c?rxrﬁlﬂho«g| becisansih %xcﬂ@éﬂl Gteleasmrpaﬂaha&adlaﬁxﬁ t@ the Qﬁlﬁt:’joak hat@ity is |
position relative to the form nS|n as co dat a_an
gener at i ngssatiatedayithyat leagt f’“eozf’“et%éa‘ ‘?‘i“ﬁ%“chgtl P Zoefiod K 5){171131 T& lder???'s e T e:iqer

dat a; 28nd system and from the zone relative to which the sensing device is located, sa1d at least one parameter

3. The method of claim 2 which includes:

receiving, in the computer system, data regarding at least one of the movement and the position of
the sensing device relative to said form, the sensing device sensing at least one of its movement and its

25  position relative to said form using at least some of the coded data; and

identifying, in the computer system and from at least one of said movement and said position being

at least partially within said at least one zone, said at least one parameter of the notebook activity.

4. A method of enabling handwritten note taking and retrieval, the method including the steps of:

30 providing a user with at least one form printable on a surface, said form containing information
relating to a notebook activity and including coded data indicative of at least one parameter of the notebook
activity, the coded data comprising a plurality of substantially undifferentiated marks positioned relative to a
set of predetermined nominal mark positions, each mark representing one of a plurality of coded values, the
coded value represented by a mark being at least partially determined by the position of the mark relative to

35  the set of predetermined nominal mark positions;
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15 identifying in the conputer systemand fromthe indicating data, at

| east one paraneter relating to the notebook activity. 2. The nethod of
claiml in which said at | east one paraneder relating to the notebook
activity is associated with at | east eae zone of said form and in which
the nethod includes identifying, in the conputer 20 systemand fromthe
zone relative to which the sensing device is |ocated, said at |east one
paraneter. 3. Th&aﬂﬁﬁ rﬁpﬂcoﬁbl{;&' |sﬁ.teﬂil, Qatd/ﬂnC&]sehsn@de@Ebperit&D@i s¥itl 0@y regandidghaid at
conputer system data regardin

posi tion &Pt OREATERLIA ﬁ‘é‘% a(':geaﬁ’ ate Q?f'\%e“ie% A °(§'E“fno°rf$é S?nﬁmg éeme %‘*‘%“ eVite
sensi ng aforhehs kensing d@iceMlt@n moved relarive amchid fosm, sPBinp A Qatadpgarde!gaﬁld\ﬂéleﬁ% orqi d
formusin aril‘{letér%% t e%on?efof Phlg%ocféQ qggarﬂ x%ratlj?]g]ﬂe &agaqgéa}dfl&é|apgast ftsrbvsfn%vement
conput er em a rom at least one of sal venent and said position
bei ng Sat alideﬁgwnp%rtmalatlxﬂtwatdﬁ?%3§1§| d at |east one zone, said at |east one
paranmeter of the notebook activity. 4. A nmethod of enablin hand |tten
note taking and IHEPrEng,in fhe c‘i“FPétehsé‘it%&t kastmG 4t By "’t"ﬁ%“?‘t%?)?‘%?snl B &K' ng
a user W bfihs ik RAGE R atlds Bhdpaiamtabl € on a surface, said form containing
information relating to a notebook activity and including coded data

i ndicative of at |east one paraneter of the notebook activity, the coded
data conprising a plurality of substantially undifferentiated narks

posi ti oned. r el atA mehadof @abhsghan@frmptr wtetekinerapdhstiieysh e methodringlydingdheistepsis,  each
mark representing one of a plurality of coded values, the coded val ue
repreb@nt ed by aroviding apetheek er Witsasformpingleding pded date ARt of 49 jdeptin of8 I fqrmo

of the magk CE&h%tla\égmﬁer §§lu;ah§ o?@ﬂbsﬁ{tlamf ﬁﬂﬁfe@ﬁtfﬂeﬂ' @Erke QEBitIdAdd rElaHVS to a set of
positions; NPA084- %

recelvin |naQ0 syst e at
sensi ng dé’i‘?ii"é%m’d‘ffb‘?%“é‘ﬁ‘“% PeSigioRs, i?ﬁlég‘ar}‘éﬁ’éﬁsﬁ‘f F pl‘ﬁ%{h tr@ggé[a Vglaees t?)’%t?oélﬁdet er
and regar dalﬁbge;ﬁ&sedt&iaﬁta n@fkﬁbelﬁg at 603! paTEdlly deterthinpdsi thd rositiaifof thh mark eskaivery tidestiot e
relative to ensi ng device, when noved relative to said

form sengfeﬁ%er?‘ﬁ%d 5‘[‘“5 'Parl(g%’s'§?nrslg said at |east one paraneter using at
| eastqgome of tbé%el%ﬂg% %&eﬁsgge@%gﬁrﬁ%ﬁ arggnsﬁngﬁeﬁétr@oafdﬁlg% ﬂferﬂgy &tne BG%hd i TS

own rmverrent 5 and ition relative to said form, and

i Nt er pr et rageyding the tdhléltmfﬁ%ﬁom the yensingdevige conigining the fasa regarding the iden(ix AEhT usef7nd

sai d posi Eéngﬁg @é da%aﬁﬁ@%e%ntnt?@éhn@ﬁmﬁ%sﬂgtat et R 6f thexodaidataahd | €ast one
paranmeter. 5. A nethod of enabling handwitten note taking and retri eval ,
the method i ncI theitging fhﬁth%@ﬁb%teﬂﬁyste&&n@ﬁﬁwtm da@ régatiing elieGiadatity SHE the Whdr landathé or m
i ncl udi ng, coded. d ta |nd ive of an identity of said form the coded

dat a corrpfqe%t%‘bfﬂ? Pfu? 29t0p ‘%a&t’fv‘%ubst antially undifferentiated narks

posi t#(gned relative to a set of predeterm ned nom nal mark positions, each
mar k presenting one of a plurality of coded values, the coded val ue
represent gd b 3ulBiked i 3uilef AthaRatkak! X ﬁgecmgaaar 3@ob Nt B RSk "
of the mark relaplve? redet erm ned nom nal mark positions;

15 recei videvige rigarding eﬁmamﬂewf'E%YQP@hﬁ}ndG&%‘&’npf@ﬁf"aﬁ@é’ﬁ‘é‘?eﬁﬁ‘“ﬁ’ém thefop fseisig  an

identity @lyid Q&wﬁﬁx@ dafd rFééardmg at least one of its own movement and its own position relative to the form.

25 7. The method of claim 2, 4 or 5 in which each mark represents one of a plurality of coded values.

8. The method of claim 7 in which the coded value represented by a mark is at least partially

determined by the position of the mark relative to the set of predetermined nominal mark positions.

30 o. The method of claim 2, 4 or 5 in which the predetermined nominal mark positions are arranged

relative to a plurality of nominal lines.

10. The method of claim 9 in which at least one pair of the lines are spaced apart from one another by a
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regarding the identity of said form the sensing device containing the data
regarding the identity of the user and sensing the data regarding the
identity of said formusing at | east sonme of the coded data; and
identifying, in the conputer system angsfroomthe data regarding the
identity of the user and the identity of the form a notebook activity. 20
6. The nethod of claimb5 which includes receiving, in the conputer system
dat a fr om didaRces? s thg 100keMineRrs/ egar di ng at | east one of novenent and
position of the sensing device relative to the form the sensing device
generating data regarding at |east one of its own novenent and its own
position relative to the form 25 7. The nethod of claim2, 4 or 5 in which
each mark Mepr esBringthohef chim 2 4pF G iravhichythepharksdes dengeas and avhergin thy FRlatinePRriNg obf
claim7 i nthé’@ﬁtgxboitah@asp&g Bgr O Bdjakent LRRE @%@.&BﬁqZ B¥iife®r k is at | east

partially determned by the position of the mark relative to the set of
predet gr m ned nom nal mark positions. 30 9. The nethod of claim2, 4 or 5
in which the predeterm ned nom nal nmark positions are arranged relative to
a plurality. of nnmnrealbd bfi on@s 2, 41&-.5 ik Rdichedch adrkdibs LhaininOradins anth b olaxi;bm Fdst

i f t d t f 65
0 P11 Sha el G oA A0S 05 Byl GEOR 59,55

whi ch t he radiesks have centers and wherein the relatlve spaci ng of the
centers of at |east one pair of adjacent marks is less than 12 mllineters.
5 12. The nethod of claim2, 4 or 5 in which each mark has a m ni num radi us
. and a maxi numradius and wherein the length of a mark's ninlgunlr%Q us is
great P t Han 400Ehemethooficlaind: f ot in pvhigh anyP pillimetey diameen arep gHhq coded dafa ingicatiyp, o
met hod of o hfihidRadive dlerdnt iaclhdds sMFicieht iEbdhatldd teridénkify¥Rill @fleasti casEk Sctensfai@ nokbook e
coded data lndlcatlve of an interactive el ement includes sufficient
i nfor mat i §F™% identify said at |east one paraneter of the notebook
activity. 14. The nmethod of claim2, 4 or 6, in which the paraneter is an
action parameter of the notebook 15 activity, the nethod including

effecting,, ' n t _I?ﬁl %%ﬁ%@&a &Sh%pk iﬂ%h%%eaﬂa}aﬂn@teﬂ i aﬁ%&ﬂﬁ%&a@&er%ﬁﬁw%@&ﬁd@ﬂ

par aneter. lar m 14, whi ch the action paraneter of the
not ebaék aetmw th/ method euc’e@@%effepmsmq fre 00@9% P EBR ioB§TRHign 1B espacis pf e agion
user's notghmpaks; searching at |east one of a user's notebooks; ordering a
new not ebook; printing a new not ebook;

15. The method of claim 14, in which the action parameter of the notebook activity is selected from the

group comprising:
20 listing a user’s notebooks;
searching at least one of a user’s notebooks;
ordering a new notebook;
printing a new notebook;
reprinting at least one notebook page;
25 printing a certification copy of at least one notebook page; and

printing a representation of the history of at least one notebook page.

16. The method of claim 2, 4 or 6 in which the parameter is an option parameter of the notebook
activity, the method including identifying, in the computer system, that the user has entered a hand-drawn
.30  mark by means of a sensing device and effecting, in the computer system, an operation associated with the

option parameter.
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reprinting at | east one notebook page; 25 printing a certification copy of
at | east one notebook page; and printing a representation of the history
of at |east one notebook page. 16. The nmethod of claim2, 4 or 6 in which
the paraneter is an option paraneter dd6the notebook activity, the nethod
including identifying, in the conputer system that the user has entered a
hand-drawn 30 nmark by nmeans of a sensing device and effecting, in the

conmput er sjist em TiaeBB@ iR D, 4% Sk Watiede Wirdnldtet 3@ texOpkdnRfdr falieadRboRk activity,
NPA084- SG 66 o 17. .The. thodgg'&e claim?2

A 4 or.6 in which th ar ter is
a text parBpBtiayd igfudiog idepftying, SORPHG Pyfem: tahEe gk ]iﬁaéﬁmfrﬁ%%'aﬁgl lr%ltﬁn TG by
i denti fyi n@gand 6f theh@ndhrpndevitecand Sffsdtieg))in tha abmputee sysey athepsrationt essatte avif] Wei text en
text data by neans of the sensing device and effecting, in the conmputer
system art operation associated with the text paraneter. 5 18. The net hod
of claigm 17 which includes converting, in the conputer system the
handwitten text data to conputer text. 19. The nethod of claim 18 which

i ncl udes c@nver tiyaGnethod of dk8m QP WRih SicluSd TbBRting Behd\évnuderd dyitan theauidwrité tehat a
to conputer text usi an online handwiting recognition program 20. The

n
met hod of ‘I?Taé‘?‘f?fnf‘?erit?i‘g\/\hi ch the text paranmeter is associated with at |east
one of. a user's nane; a notebook name; 15 a required nunber of notebook

pages; a page style; a notebook page nunber; a handwitten notebook entry;

a certificgtion .si [en . f ;
date; and ‘%a noté’lﬁg%ﬁ%g ﬂfcrl%/"gs f;?eﬁl.&l %’%m#ﬁ%&gng% ’gldé%%%ng Imgrl %ﬂg%ﬁb%qg?ﬁvg&&%m
whi ch 10he datateermpeter téxsusing gk enbing handwrisiag weAgtition PEferhe not ebook 25 activity,
the nethod including identifying, in the conputer system that the user has
ent ered hand-drawn graphical information by neans of the sensing device

and effecting, in the conputer system an operation ,associated.with the
gr aphi cal {Jar anett& F‘Tet%?‘b?fmi)’ﬂé”d’éfvﬁ‘fﬂfﬁ%tfx‘@?rﬂ?%r ?fssf’ﬂat%‘?@ﬁ%fﬁgma?faphi cal

paranmeter is associated with a hand drawn not ebook 30 entry.
a user’'s name,

a notebook name;
16 a required number of notebook pages;
a page style;
a notebook page number;
a handwritten notebook entry;
a certification signature;
20 an item of search text;
a notebook entry date; and

a notebook entry time.

21, The method of claim 2, 4 or 6 in which the parameter is a graphical parameter of the notebook
25  activity, the method including identifying, in the computer system, that the user has entered hand-drawn
graphical information by means of the sensing device and effecting, in the computer system, an operation

associated with the graphical parameter.

22. The method of claim 21 in which the graphical parameter is associated with a hand drawn notebook
30 entry.
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NPA084- SG 67 0 23. The nethod of claim2, 4 or 6 in which at |east one of
the one or nore forns contains information relating to at |east one of: a
user's not ebook nenu; ordering a new notebook; 5 a notebook nane; a user
nane; a notebook page nunber; a certif6irmg entity for a notebook page; a
not ebook page reference nunber; 10 a notebook search; a notebook |ist; and
a notebook search result. 24. The nethod of claim2, 4 or 6 in which said
formis a 130t eborHé nptg@of claih2,250r 6 Thehichedt e oi@fof el andar Zhoredorar céhtaing infdmmaion
said form i]stg,grto %d?gne%p_ mul ti pl e pages. 26. A system for enabling

handwr i tt €A N6t e taking and retrieval, the systemincluding: at |east one
formprintable o ; said formcontaining information relating to a
20 not ebook actig\}fsgrf%%%)%?ﬁgﬁuhdi ng coded data indicative of an identity of
said form and of ;atnnk§a&H notBok! €f €rence point of said form the coded data
conprising a plurality of substantially undifferentiated marks positioned
relatige to a sehnddbosk@glet erm ned nom nal nmark positions, each mark
representing one of a plurality of coded values, the coded val ue
represented by aaumsesrdemiBei ng at | east partially determ ned by the position
of the mark relative to the set of predeterm ned nom nal mark positions;
and 25 a conput eansapstkgazdmumberecei vi ng i ndi cating data froma sensing

devi ce operated by a user involved in the notebook activity; said

i ndi cating data »exyifyiod entityfdre nptehoplt p22§ of said form and at | east one of a
position and a novenent of the sensing device relative to said form the
sensi ng devi ce, HPRETPONN PagedefereRre B¥mbeBper at i ve position relative to said
form ,sensing at | east sone of the coded data and generating at |east part
of tﬂ@ i ndi cat i WEP'PIESFPom t he sensed coded data, said conputer system

i ncludi ng neans for bi q([qnt.i fying, fromthe 30 indicating data, at |east one
paraneter rel ati hFPP8%Re®Not ebook activity. 27. The system of claim 26 in
which said at |eas e r ter relating to the notebook activity is
NPA084- SG 68 as%cl)ogﬁbg eség%r% ‘at | east one zone of said form 28. The
system of claim 26 including the sensing device, the sensing device sensing
at | east one of its

24. The method of claim 2, 4 or 6 in which said form is a notebook page.

15
25. The method of claim 2, 4 or 6 in which said form is provided on multiple pages.
26. A system for enabling handwritten note taking and retrieval, the system including:

at least one form printable on a surface, said form containing information relating to a

20  notebook activity and including coded data indicative of an identity of said form and of at least one reference
point of said form, the coded data comprising a plurality of substantially undifferentiated marks positioned
relative to a set of predetermined nominal mark positions, each mark representing one of a plurality of coded

values, the coded value represented by a mark being at least partially determined by the position of the mark

relative to the set of predetermined nominal mark positions; and

25 a computer system for receiving indicating data from a sensing device operated by a user
involved in the notebook activity; said indicating data regarding the identity of said form and at least one of a
position and a movement of the sensing deVice relative to said form, the sensing device, when placed in an
operative position relative to said form, sensing at least some of the coded data and generating at least part of
the indicating data from the sensed coded data, said computer system including means for identifying, from the

30 indicating data, at least one parameter relating to the notebook activity.

27. The system of claim 26 in which said at least one parameter relating to the notebook activity is
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novenent and position relative to said form using at |east sonme of the
coded data. 5 29. A systemfor enabling handwitten note taking and
retrieval, the systemincluding: at |least one formprintable on an
interactive surface, said formcontainiggge nformation relating to a

not ebook activity and including coded data indicative of at |east one
paraneter of the notebook activity, the coded data conprising a plurality
of subst ankdoaghtbd/with il ichst 6k st bh@dorar ks positioned relative to a set of 10
predet erm ned nom nal mark positions, each mark representing one of a
plurality of coded val ues, the coded value represented by a mark being at

| east partially determ ned by the position of the mark relative to the set
of  predet2r ni nethe nprmeiclaimedtkinghuiisg thieorrsing devite,ahecenvpe device sysingshidagone of its
recei vi ng fat fenf 49 Bbaion fkil19 aﬂﬁfxﬁrpﬁs&aﬂegts%ﬁte%etcb&dmebook user, said
data regarding at feast one ol ‘a moverent and a position of the sensing
devicegrelative to said form and for 15 interpreting at |east one of said
novenent and said position of the sensing device as it relates to said at

| east one ar anei §lktem fd@nabiig HhdAFrifhd ibte ExkinphARetiEMAHe Jy@éndintivdng 0 sai d form
sensing the data regarding said at | east one paraneter using at |east sone
of the coded dat &,leagtiole fyan@ingble 0g art ilﬁeradafbaurfaehgardibmgcoaammgmﬁtm@inerebﬁng'tbg
own rnovene its [ tem
of claim i)@p goo% \%ﬁlwt)ﬁand nc dldgg %(fd%& e 9 La%;/é Xfeat t§x% gﬁa&ggrr@f th%Qlotétﬁ)gk %_ngt@léy;gék
activity |osdedabgwmansera a\pliralita tof Is@a@mtla&snendzmtlmﬁ @ﬁbdpopléwmi rejgtive Tha sgyaft em

of clagpm %Qedkt%u}éﬁl 'n&ﬁnzﬁ nﬁrkgﬁﬂl%npgacﬂ%l@l% reséting éne ofta %M&il@%ﬂ:&éd %'flfép ktleRRBded
handwritten note taking retrieval l?1esstem|nclud|n

i ncl udi ng VelyeeereyaiedDy W%‘&tﬂgeféea&rpa%}hﬂy da@mweéw bf pasitien ?fé*rerﬁa“&fﬁ‘étwe nﬁf‘d""b‘ﬁt a

Conpri si NGredeterpliédl Adniihay m@k p&isiosst aat i al | y undifferentiated marks positioned
relative to a set of predeterm ned nomnal mark positions, each mark
representing onea edmpatepiyuérﬁlfdrtr@cemﬁng dod #6n v adnsies devick epecatedébgl thealotgbook user, said

represente ta ?éém%ing lea,[st 091? Iﬂp agm(?‘vemer? gl?dt a ;p g'l‘lgl{ & ltlle"san@ﬁ% ﬁévﬁge Fe?ﬁ\;gp % sLiQ ?onH Oa?ih tfdr on

of the mar a e set pre eterm ne m na
posi t 1Bns;interpiting at basp orteef saidymavement and spid pesition pfjth¢ seovinsadeviesns |1trf§}atEFé9 paidat dpatt

regardi ng go drzgx%w} 'tltneyser%fng @ev&gt\ﬂgg %ve'd%@ﬂtlve andiatrg, §egs§1@ttﬂetd¥ta96foaﬁﬁg thcf eréa}.t
and for ofen? fromsaid received data, a notebook acti vVity

sensi ng d’é?/Paé@‘eE?b hst‘%l ahlepstysop af tagoded pafrdieensratingebs tiafegeidpest le"tsh‘@‘e a&*&wwa nd
sensi ng t h@veahtant @96WrdofionlrdiRive Beml kdmt. of the formusing at | east sone of
t he coded data. NPA084-SG 69 0 33. The systemof claim 32 in which the
coded data is also indicative of at |east one paraneter of the notebook
activity, the conputer systemreceiving indicating data fromthe sensing
devi c20r egar di ngrhs aysttmadf claine2%in varind spidrat keest ere fameterelatiizab g leogbaok witivigy isand

t he sensi g‘gagé-g‘g%é%ﬂnggmgstalh?(g;ncat| ng data using at least 5 sone of

t he coded e systemof claim32 including a sensing device, the
sensing device sensing at |east one of its

31. The system of claim 29 including the sensing device.

25 32 A system for enabling handwritten note taking and retrieval, the system including:

a form including coded data indicative of an identity of the form, the coded data comprising a
plurality of substantially undifferentiated marks positioned relative to a set of predetermined nominal mark
positions, each mark representing one of a plurality of coded values, the coded value represented by a mark
being at least partially determined by the position of the mark relative to the set of predetermined nominal

30  mark positions; and

a computer system for receiving from asensing device data regarding an identity of a notebook user
and the identity of said form, and for identifying, from said received data, a notebook activity, the sensing
device containing the data regarding the identity of the user and sensing the data regarding the identity of the

form using at least some of the coded data.
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novenent and its position relative to the form 10 35. The systemof claim
26, 29 or 33 in which said at | east one paraneter of the notebook activity
is selected fromthe group conprising an action paraneter of the notebook
activity, an option parameter of the gptebook activity, a text paraneter
of the notebook activity, an authorization paraneter of the notebook
activity, and a graphical paraneter of the notebook activity. 15 36. The
system of any one of clains 26, 29 and 32 in which each nmark represents one
of a plurality of coded values. 37. The systemof claim36 in which the
coded val 8. repres eystemcbfblyimaszﬁmwkicli the edded dutesits alpaindi¢ativd of at lgast @ mireredieriofthe he
posi tion 91 tf%&g §£IR’[% tl{eeclox?l{)dté{%ysgegl r%&ﬁm%qldug mopd.aﬁqf);netﬁmegﬁﬁ cﬂ:@i@g &%dl@{a*ﬁ at

positions. e system©o 1alns 26, 29 and 3

t he predetlesstrang E@am?@m)frfbﬂ nofehgok afiUﬁY erbhe Se“%iffgéie‘él?erséfﬁ&é éf‘er“@llcé‘ﬂg\ﬂé‘a t“ﬂ“gef‘t 'eaS‘

pl ural 5ty (ghe SF¥HRE gdtd. nes. 39. The system of any one of clainms 26, 29 and
32 in which at |l east one pair of the |ines are spaced 25 apart from one
anot her by a distance of |ess than 100 mllinmeters. 40. The system of any
one of clainms 26, 29 and 32 in which the marks have centers and wherein the
rel ative spaci ngrhefystehefceint 2 ischalingat sehstrgsieviente gasing Giicaghdpenleasankd i s

| ess t han %%eﬂgnLandq?éogFﬁme& Ao ilhe systemof any one of claims 26, 29 and
32 in whic mninum radi us and a maxi mum radi us and

wherein the length of a mark's mnimumradius is greater than 40% of the
| ength of that mark's maxi mumradi us. NPA084SG 7% 42. The system of any

one ofigcl akms 26ppe 2RteANM i A6} 38 Fin RkYh shfd 'dfrlelagt bﬂE&%ﬁhetﬁi cﬂlﬂﬁtnﬁfebdbk aaivipf ist he
coded data includes suffici ent i nformati on {}ge E%pfkl said at | eas t

par amet er SPEASTORGhS GOPHFEMATSIIE BN BRI £ Véty’saﬁ} SPEOMPEF T S Eﬁe 35
in which tmbebor tabtﬁ'ny pﬁtk:&rﬁafaﬁéteﬂff thdmotmtﬂehmmy ac uthorigayion pargiee of €d nbebnwk t he

group corrprgl st%ngda 1%51”% ete‘%%ﬁﬂenote@go %bt% ks; searching at |east one of a
user's not® ering a new no eb ok printing a new notebook;

reprinting at |east one not ebook page; printing a certification copy of at
| east one notebook page; and printing a representation of the history of

at | eqst age nOt"ﬁlQ %&m%@gﬁl'one JRlaims 26, 29 and 32 in which each mark represents one of a plurality of

coded values.

37. The system of claim 36 in which the coded value represented by a mark is at least partially

determined by the position of the mark relative to the set of predetermined nominal mark positions.

20

38. The system of any one of claims 26, 29 and 32 in which the predetermined nominal mark positions

are arranged relative to a plurality of nominal lines.

39. The system of any one of claims 26, 29 and 32 in which at least one pair of the lines are spaced

25  apart from one another by a distance of less than 100 millimeters.

40. The system of any one of claims 26, 29 and 32 in which the marks have centers and wherein the

relative spacing of the centers of at least one pair of adjacent marks is less than 12 millimeters.

30 41 The system of any one of claims 26, 29 and 32 in which each mark has a minimum radius and a
maximum radius and wherein the length of a mark’s minimum radius is greater than 40% of the length of that

mark’s maximum radius.
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44. The systemof claim35 in which the text paraneter is associated with
at |l east one of- a user's nane; a notebook nanme; a required nunber of

not ebook pages; 20 a page style; a notebook page nunber; a handwitten

not ebook entry; a certification signatage; an itemof search text; 25 a
not ebook entry date; and a notebook entry tinme. 45. The system of claim 35
I n which the graphical paraneter is associated with a hand drawn not ebook
entry. 30 NPA084SG 71 46. The systemof claim26, 29 or 33 in which the
sensi ng device includes a marking nib. 47. The system of claim 26, 29 or
33 in whi ah t he Thesk@nef iy de pf ¢laihe?s, Paper 33pageich alyPA0BHINEE diameter area of the

coded data includes sufficient information to identify said at least one parameter relating to the notebook

activity.

43. The system of claim 35 in which the action parameter of the notebook activity is selected from the

group comprising:
listing a user’s notebooks;
searching at least one of a user’s notebooks;
10 ordering a new notebook;
printing a new notebook;
reprinting at least one notebook page;
printing a certification copy of at least one notebook page; and
printing a representation of the history of at least one notebook page.
15
44, The system of claim 35 in which the text parameter is associated with at least one of:
a user’s name;
a notebook name;
a required number of notebook pages;
20 a page style;
a notebook page number;
a handwritten notebook entry;
a certification signature;
an item of search text;
25 a notebook entry date; and

a notebook entry time.

45, The system of claim 35 in which the graphical parameter is associated with a hand drawn notebook
entry.
30
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46. The system of claim 26, 29 or 33 in which the sensing device includes a marking nib.

47. The system of claim 26, 29 or 33 in which the surface is a printed paper page.
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