1 METHOD AND SYSTEM FOR NOTE TAKI NG USING A FORM W TH CODED MARKS FI ELD OF
| NVENTI ON The present invention relates generally to handwitten note
taking and, nore particularly, to a method and system for enabling
handwitten note taking and retrieval. CO PENDI NG APPLI CATI ONS Vari ous

nmet hods, systems and apparatus relating to the present invention are
disclosed in the follow ng co-pending applications filed by the applicant
or assignee of the present invention sinultaneously with the present
application: PCT/AU00/ 00518, PCT/ AU0OO/ 00519, PCT/ AUOO 00520,

PCT/ AU00O/ 00521, PCT/ AUOCO 00522, PCT/ AUCQ 00523, PCT/ AUCO 00524,
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PCT/ AU0OO/ 00561, PCT/ AUOY 00562 PCT/ AU00100563, PCT/ AUOO/ 00564,
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PCT/ AUOQ' 00589, P%PW&S@%%UOWAEWW@O PIAUG00F200590,
PCT/ AU00/ 00591, PEEAUKMORI OGO RU00RGTL3APOA0RR D4, RGTANIING490595,

PCT/ AUO0O/ 00596, 8, PCT/ AU00Q/ 00516, and
PCT/ AU00/ 00517. Prﬁﬂg '753%318@2@00{09{%%@0 203#611%?&%‘&8{0@8“ ons are
i ncor por at ed herE‘i?TiAH‘}D/Qﬁ)ﬁ@sBCTW&E@r‘OQWGePCTBﬂ@lQ@B&BZJNBST/AUO(EOOSHk| ng is
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educational, and_prof essiona I n ual s per sonal diaries to
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record events inf ?{éPQO/OOP-’i%%%T/A‘%{O@Q@HtPgCT{Aé@/OH&Ié’§T(4UQ94OQg1§,r oons and
lecture halls wWhPCHAUGDENS43aRET ATEY00 SR/ 20D/ 00808 ] 'R/ Ao/ opdagpar at i on for
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cxam et on on eSS n Bl Bl SRSHNBRESTRATSI S, T o ey
notes in | aborat %@AWO@%QE@' /4@0(0@@5@;R§3T/AU00/00560 PCT/AUO0/00561,

PCT/AUQ0/00562, PCT/AUG0/00563, PCT/AU00/00564, PCT/AU00/00565,
PCT/AU00/00566, PCT/ATI00/00567, PCT/AU00/00568, PCT/AU00/00569,
PCT/ATI00/00570, PCT/AU00/00571, PCT/AU00/00572, PCT/AU00/60573,
PCT/AUQ0/00574, PCE/ALIO0/00575, PCT/AUQ0/00576, PCT/AU00/00577,
PCT/AU00/00578, PCT/AU00/00579, PCT/AU00/0058 1, PCT/AU00/00580,
PCT/AUQ0/00582, PCT/ATU00/00587, PCT/AUG0/00588, PCT/AU00/00589,
PCT/AU00/00583, PCT/AU00/00593, PCT/AU00/00590, PCT/AU00/00591,
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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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NPA084- SG 2 experinental nmethods and results. Despite the availability of
portable conputers, the majority of people still use paper notebooks. The
free-forminput allowed by paper notebooks, along with their general
versatility and sinplicity, nmeans 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 notebooks, as they nust be searched manually. Further,
there IS no nmeans of automatically recordi ng when an entry was nmade, known
as tlnestanp g g gntry Computer systens allowng the real-tine
capture, Py S r et ri eval of manuscript notes are al ready

known. Suc h syst érwita hﬂemﬁrhllaﬁlﬁﬂy&ftpﬁrtaBWdoﬁl@nerQ RheamdiéHne Btaﬁiaoﬁé) RBULR Mpapd: Ne

conput er Cﬁ’d?ébuglés nghe%g ft{ng ?n%[lt%l&%d tb?( ga[plgr 1%09 EonEs alg)}%tm@ﬂgu %{:fg bﬁeig?t{llg;%ng (raxt to

recogni tion al gorithns propr cony
el ect r oni cSipliely, megns Fhéﬁhﬂylf%m agpzebired ention. Ftweok eherifyrmpiipn ctritaired tiamped, | n

order to | agbbdkat offRakite &Mh@ﬁratbmtﬂ dﬁtﬂldia&l QncBi @lergﬁxterv&? ‘YﬂﬁLmblm\é@o\é%mlﬁg uch

syst ens have not. gener al | oyed w despread use, | east because
note taker Sostif" '%?’relf 8y ﬁ@%@i t o srepije iafpgmatipy igyspabinptetogks s ﬁﬁaﬁ’éﬁ’f be

not ebooks. %Tﬁedpmms&nHMHMWemmi@ﬂohaﬁsasmmmamﬂbﬁaﬁﬁm@Qmadﬂkﬁ@&m&hﬁmﬁeed for
a nore funﬁghpgﬁgmgg&ﬁn eﬁ}g,nethod and systemthan hitherto prOV|ded by
conventi onal paper % whi | st avoi ding the drawbacks inherent in

t he known or conpéﬁﬁﬁﬁﬁéﬁmﬁl%@Wﬁ%ﬁhbmﬁémeb@ﬁmma&pmwaehesiﬂSUWNHRVoCF

| NVENTI ON thinudcSptabtedd Seidy ¥aowal ShdlSysRms SiRA usdrd 1Y 6 QR a hfRephd (Qﬁﬁblgg} fle NEW
system and_pet hod f or enabllngﬂgh?FdMW|tten note taking and retrieval. The

present inveRtT oRtPrsVitgagordp Crefion,addise charagies pregnigen dgesifimsif

on pr
handwr i t t esrpiapriage to eepkérngje bandwiiten rekioy albqtmmhextrmm da@tted, B2h h.tﬂhtﬁ@olé’e hay 6¢ eps of :

provi di N9 d@ncdsfed Vh bidedh 1clg%§f)art@:ﬂﬁr &Bﬁ gﬂdpcg f%t?lvﬁ A Vcrs .%luc:h saygtg g he form
containing information relating t not e act|V| cﬁud?ng coded

dat a |nd|c%ﬁ?@ﬁmﬁFmﬁﬁd“ﬂﬁﬁW?qvm’fk¥H@“WP%?%¢&Wﬂﬂ@ﬁSﬁhﬂﬁ@@@ﬁm@hGWWeference

poi nt of tmemﬂ@mﬁ@qmmmmmmmmg in a conputer systen1 indicating data froma

sensi ng device o? data regardi ng the
0

er sa S sai d |ca
identity of the rp%gsgng vgnm%ismtaig(b)tho}ﬂ?ctf ﬁjf?égl“i?ée fupchipial 1o to t he
form the @Wemspafyd dedaveen thwh@therpvl ragitdd bncoamnmqneir;apar w@chpas) whilenvdidthat i ve t o

the form m&@AHLRY mﬁéﬂ&t in B 'kﬁﬁk'op&ngﬁﬁlﬁed%ﬁc@&w%hteﬂo??%ﬁﬁcéqh oe of the coded

data; and identifying in the conmputer system and e indicating data,
at | east one paraneter relating to the notebook activity.
SUMMARY OF INVENTION

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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In a second aspect, the invention provides a nmethod of enabling handwitten
not e taki ng NPA084-SG 3 and retrieval, the nethod including the steps of
providing a user with at | east one formprintable on a surface, said form
containing information relating to a notebook activity and includi ng coded
data indicative of at |east one paraneter of the notebook activity;
receiving, in a conputer system data froma sensing device operated by
said user regarding said at | east onesparaneter and regardi ng novenent of
t he sensing device relative to said form the sensing device, when noved
relative to said form sensing the data regarding said at |east one
paraneter usin t | east sone of the coded data and generating the data
regar di ng f“id§e“g??6?il’th‘?r‘6?ﬂé’ﬁé‘ﬁ]t“dl%‘ih%ﬁp\5/%ﬁto said form and interpreting, in the
conput er system ps®idohg nEsereint at Gastt die fERNGinAPc G4 BfacdSsaidt folElAlBRgt O  Sai d
at least o - i.rd. aspect. .. the inyention provides a nethod
of enabl i ngﬁ)ﬁgﬁlg@wq]&%ﬁtﬁ%ﬁo %%?tgbo%lgﬁ{uﬁq A diedine <odgd 4 a',% ’P‘h%a“}'reg?tﬁ%deaftn?ﬁa udi ng
the steps BFamstepfitisinagbosk srériebook user with a form incl udi ng coded data

i ndi cative of anrebd@ inf ¥ BhpuddisthtdrDTalh HoBCE 1MUY devidd FeGRIBYLEAL System
data froma sg?m Q% evi ce reegar di ng an |dent|éfy of the user and regarding
the identi U501 €50 b PIHPUFRSS SBHEPIRedRRyFRet ofdhi samhE Aeyice kdatigatoaid egar di ng
the i dent fomy tigfsetsing devier wigm chowd RGdtingtotshie fodat sAnsing @R dekh Rgariibesaidie Rhdtt y Of
said form ysi 0 ed .data:. and identifying, in the
conput er sgl%tﬂgghmgt%rd&sﬁ gg‘&nle?‘ﬂgan cfa{fath{goéieacf%?an%ndﬁ%ﬂl ?\'Fidfltf/ A di“%éts 3g”ér and

t he i dent i Bgvement fefplvertp pajd forgn #dt ebook activity. According to a fourth aspect

of the inventionindfeng ik fe PErPuiAQded sy BbRAFOF mERALL df.. RANAWLIt en note
t aki ng a”dsafd%hr I (}agl drans pe systemincluding: at |east one formprintable on
a surface, 'said Tor R ¢ontaining i nformation relating to a notebook
activity and i nclethirtpspottel indaticn rirevillecaméthod odénataling halemitied yorObkigaihd f or m
and of at J.g@al mRBemod BIREERESRQENt Of said form and a conputer system
for receiving indicating data from a sensing device operated by a user

i nvol ved in the RSYEBHBHReteheek werWith aslammyinglpdineccadad data dndicetive efyaridintity of he
identity ohidgaind formand a position of the sensing device relative to
said form the sensi.ng.devic when . pl aced in an operative .  position
relative to sai dgfeg?mrﬁg “sefis lﬁégr Yhe" flag%’?%’é? F‘?’i’angcf%f“é TEr i Adoppatthg o of
the coded “eitaad rserflige the ddvplity ef sabyfotme theisersing devivg consdmig: thodatd demtiigf i ng, from
t he indi cailidnR@ ofl@t fher Al sdn@@Sthe ARG R GRhtity of said form using at least some of the

coded data; and

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
retrigval, the system including:
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relating to the notebook activity. In a fifth aspect, the invention

provi des a system for enabling handwitten note taking and retrieval, the
system i ncl udi ng: NPA084-SG 4 at | east one formprintable on an interactive
surface, said formcontaining information relating to a notebook activity
and including coded data indicative of at |east one paraneter of the

not ebook activity; and a conputer system for receiving data froma sensing
devi ce operated by the notebook user, 4said data regardi ng 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 one paraneter, the
sensi ng device, when noved relative to said form sensing the data
regardi ng sai d at! [c&hete Bierispls faia inteirrgsugfecs) ldermsempining finferimatioe oded
data, and @Efi@tﬂt&lrﬂ@bdoh@ctﬁiﬁt ad R Gahel bdigd #diSinQWAvI OTUERRN ne pEihAdidr bemE O Sai d
form In a sixth as the invention provides a system fpor enabl i ng
handwitten note ta |ng and retrieval, the systemincluding: a form

i ncl udi ng coded @&emeruienttiem for eeeivs dam fipd @ minkitgdenife ctpbraedhyrﬂmnowudk&econput er

syst em f or safcefi YiaRiths ffoOReR FARSERL, OV QﬁaUQQEasaxﬁ ?(Qﬁr I}(g 1&%}9&&% s&ulflt y of a
not ebook user and %he identity of said form and ent| rom said

recei ved dBPE™e%°h ‘E‘?B%@I@ewﬁc?f ftysiass to sajdent E@h%‘l“’rﬂ@‘a’ﬂ%‘% ‘E“e“e’ésﬁlﬁtdailqﬁu wignt he data
regar di ng topved tetheivit th tayd fodm, sdaging iRatata depekdBg RS A0 Bast e pﬂﬁﬁ@er wdirRGakdi Hge t he

identity Otﬁftﬁqudeﬁggw"aﬁﬁ?e&gat tthrs: cﬁ%re AR ov&alr&oveerrr%egtﬁ%ﬂwe Is?’;ﬁf pccordingly,

t he present 1 nvention provides a syste Ui 1izes one or
more forns capablfes it sprrethaipvintiep navides asyeem oo enebling yathertien Wi thistg andie novel
et hod andreGipal, @lsRfem idci@inpr esent invention nay be used in conjunction with
a single conputer .system articularly preferred formit is designed
to operate over 5%% ?l%%cof\eg?@\'gfnﬁmat"gﬁ?fﬁ“%ﬁlgnt%@Fi’f‘%raﬂ‘%t. As a physi cal
entity, the int epamﬁuteesyfstamrszi ISCGBJBIBSﬁtOmLH:ie&ﬁhg&ﬁw& (ﬁwrrégaﬁﬁlgrmddeﬂtmz angd may be
of any S%oﬁe@@k%se?&ﬁdblﬁetﬂén@lyo 1%{ a.ndlf&' 1&11&)1?1}‘3' 5 ksald \%%'glvaéﬁg%ngag%tﬁbgt he form

conprises sheet material suc aper or %% oded
data pri nt®Hrh %ensalﬁde‘mceqﬁauarrgl talf?gaild@g Iha ddspticef thgjusdn adrvensing therpast er

system  Thegsangeld igbaktRof e fiat80g Ak st 8 @hbdaabUt not excl usi vel y,
outside the visi RI e abling it to be_ nmachi ne-readabl e

ectru t her eby .en
but substantially"i n\lﬁggﬁ TR:N S “i"%m'?‘nﬂf%?ﬁ% s ggystem and 3 methad whigh wtilipesene ph o | ude
vi si bl e nemey foghs oaprblelef pregrviing exgth ia nbrapuea tyision. il te ieve] matutdhndssth of

appli cati f ftscRUERARE oA bl 4 bkt (i lobBLS LT B IRt GR Y be

regi stered or grre ate in position Wth t van
The syst erare U flgdianediio Sperals 4 %%E%“Wfbwwhﬂa@laﬂf romthe formto
the conputer systaaiysicalrehtity, memmtlvmﬁ;ﬂmm&uc&&aseemaéd Rdlud Addiyiu gpal  dat a.

Again, t hgm? gﬂﬁ!l@s@u&m@" ﬁowever in a preﬁ:rred arrangement, the form comprises sheet material such
as paper or the like which has the coded data printed on it and which allows it to interact with the
computer system. The coded data is detectable preferably, but not exclusively, outside the visible
spectrum, thereby enabling it to be machine-readable but substantially invisible to the human eye.
The form may also include visible material which provides information to a user, such as the
application or purpose of the form, and which visible information may be registered or correlate in
position with the relevant hidden coded data.

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

such that designation thereof by a user causes instructions to be applied to the software mnning on the
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variety of forms but is preferably conpact and easily portable. In a
particularly preferred arrangenent, the sensing device is configured as a
pen which is designed to be able to physically mark the interactive form
as well as to selectively enable the coded data fromthe formto be read
and transmtted to the conputer 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 NPA084-5G
5 conputer systemor network. The nature of the interaction between the
form and the sensing device and the data that each contributes to the
conputer systemmay vary. In one arrangenent, the coded data on the formis
|ndlcatlvec%ﬂm?ﬁ%“?H%HFF?W of the formand of at |east one reference point

gn th\a,ht1 fﬁrm |nrmlmsfmeaﬂeaeabﬁremeenmqoﬂn%@ﬁ@ca&nwgdefvfes Mdi ichbdes coded
at a | C | E
Ciy CO

araneter of t ereas.  t he sensing
device is operélp—ﬂumsa% loe comguwﬁgég&é‘?ﬂ'vﬁgggﬁ'oﬂf ?fﬁ"%efngntg%ﬁfo#g@@w eh@idtive to
that f or mngigativh el fé@#mﬂ@eqf tigeyformeand tod gicledstene wifdrénocpiie dn dat farf. r @nmddee f or m
In yet anobfkiniht! ANERABRE ford Beack 050 a&%m&ﬂ@&n&lmwco?ggs?%%é gfmognh at

| east identjfi es the form. and the sensing device Is provi de,
to the conBifer e yrermgdevigrys Srapaiselq Pride i FefFdinedt owR mastmant relside ity on dat a
whi ch i denfoi iogBe coinfior SR 1d@Ethdr Reh Eavd @6 frolheXol, ®f Rf fnBerafinR8NROL , the

system and, Qe bar, AL S0 EI NS PRSFLALLY ISSL 9SG, BLLILELo, Lo RLE the

interactive form ese printers "opPe eﬁ’lc?ﬁsﬂ%f °dd? the
conput er @ry‘gée'em%mmmee sydiem; c@hé@ﬁd @ theeformi opdeddatt.and alomm tdvewlséniditfgs devi ce.
As i ndi cat gguBPUe deidde system and nethod of the invention is ideally
suited to operatﬁlI over a network. In this arrangenent, the printers are

fully integrated™ hf§ T%%@%‘Ftk*hﬁﬁﬁste& pvinstes alse spplogsnstially Hiesisnad er act i ve
forms on dBﬁJEl‘BdO arid thedhtgantifeofornt i Rikthdr lHaéel pﬁtgte@fcorfsthtﬂe Bﬂlfoﬂispabt&ifﬂ@ c&nﬂﬁtei(t ure of

mul ti-casty i.cat notocol s cor n
preferred for m %he%s éleserﬁ%gf)gr?\%n ?‘odﬁe SEEEAsE e ‘Ij%cacfs Rt th§3‘s'siég‘r‘?ﬁgl whi ch
use a papeye d’fﬁ'éﬁl"@&%’é 14‘3%’@?1‘?‘&@@?@@# owr %@ﬁw{ én thsyagtrmement Hie griperovi des
nany si gni éré GaMintegRRN@Hd h& nddVRH add 286k tok thg GORPME RS YhEMBiemdddGn@dVant age

of paper i§ that.i. de used to dis and record information.
Furt her, p%on{gre&min%‘ft r?ﬁn © 43 S Badi IBJE‘“’Teo‘Pfr‘@ Gerna BoRtBEh e ERCEPS pl ayed

on a conpettelsscr een. Mor eover, paper does not run on batteries can be

read in bright lAcQQﬁim%l? Min a%&é%eh%omaﬁgﬁﬁgeﬁt &9&?11{1(% ? lcieL OJs a% e and is

portabl e and di sposab Furt hernore temallons: amsdravm ng
and hand- wFFth g2 P@e‘b"’é‘d Esfpased dferfipe fona Wetﬁroﬁsfstgrr eﬁhlsewrowdeemwmmm

expr essi Ol‘behdfﬁl‘bvd:rrﬁﬁdiﬁonal\bb@p@r @@t@ﬂJt’Iﬁé ad&ﬁlﬁl@@&fpﬁbeﬁ’@ @a{myﬁﬁel {[&Q@tom'sﬁl
i nvention thref 0 B{Q\’ﬂugﬁer (}/m} em.and net hod ‘E enab handw i tten

not e taki ng gﬁOd tnnl QY al " PP G THoEnaken gV © ot tandnfegd “éllﬁ%Fyﬁ?:%“%edl a.

computer screen. Moreover, paper does not run on batteries, can be read in bright light, or robustly
accepts coffee spills or the like and is portable and disposable. Furthermore, the system allows for
hand-drawing and hand-writing to be captured which affords greater richness of expression than input
via a computer keyboard and mouse.

The preseat 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 instancs, a page can contain notes

captured at different times. Subsequently, if a notebook page is printed, it will contain a facsimile of
NPAJS4-SG




The interactive surface nedia provides the facility for handwitten note
taking in a novel form of notebook, which can be used to capture
handwritten notes in a persistent manner. The notes nmay be signed by a
third party to provide proof of recordal, for exanple with respect to a

| aboratory notebook requiring corroboration of experinental technique or
results, which nay at a |ater 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 particul ar page instance,
a page can contain notes captured at different tinmes. Subsequently, if a
not ebook page is printed, it wll contain a facsimle of N PACB4-SG 6 al

t he notes ﬁﬁﬂ?ﬁﬁFsﬁ%ﬁ@fP%ﬁéﬂ@?@ﬂ'@ﬁ@?ﬂhﬁ?fﬁ§V@ﬂM@éh éditiarelbd 2 wetdien i onal |y,
a user canselesiBbig Gtliore inforbibf re@M@ind ME Qﬁl&ﬁﬁ}nbﬁg of Y& Gncild®n ttﬂaﬂﬁ%&, appi ng of

t he differgngtgggries.on ggat pa%e, or . can.r trieve a version of the page
as recor deG 4T"4° SarTIoR Of & FAEEATCOTS® 4 frRartiqulap mogenf &1 fmg Geebefora T ti ons to
t hat page additiensrpties page Waremhdendwr i ti ng can be recogni zed and converted to

t ext f or | ndeXI n@h%mcﬁ 96 I%%)EI&JZCE QI% coﬁgltte%ﬁo é}@@orl?n%e }%nggso%htﬁgymr d ’

The not ebook al so supports searching wthout text conversron, s
al | owi ng t15&s G&Ehe seasched by kepwesth e aprphicelapls sprorthreperching Withhe tyrd taabroditis or
not ebook pagetowpthdiRer B Rarfl dntaflcabinfoptfakif, €d on demand. BRI EF DESCRI PTI ON

OF DRAW NGS Pref%re%b%gsd ot odi hents. of the %nv ntion will now be

e rnotctl?)gk e b t— |
descri bed, by way oF Ron:T TP HGE™ SRR PRIePSHt o Pt ¢ By ence to the
acconpanyi ng draw ngs, in BRIEFPESGRIRTIONIOFRBRAWBIGSeatic of a the
r el at i onshirgfersdtani etherembedipng of itierirvseiion stilp agye beadrskcribtds bowhyi efopigiting
descriptiQﬂanﬁ@amgemﬁhﬁ§m§Kﬁgﬂ@gﬁb&gmgﬁgm@ggnamkmteraction bet ween a
net page p a_netpage.printer, a_netpage page server, and a netpage
appl i cati gﬂé"%ee}' Wé‘rg;gheg‘ia'bctﬂf & Uy relptoredyn, hefween 4,sample pipted R5tpagsrand iy plipfePaBer ver s

and pri nt edegeriptier connected via a network; Figure 4 is a schematic view of

hi gh- | i L | o
a nig evl@é-’,ﬂresi & H%é%a?lc QEW @f a%tér%ﬁfibe%%{pa%%ag%ggn !a%e a?eﬁmln elgfl B%%geeqaﬁea ge tag;

description; Figure Is a plan view show structure
Fi gure 6 i€Ve PF APCIRAECARPUCARHYSa rel ati onshi p between a set of the tags

shown in Mgy EilBraad calicktior bthetpe sd@Wn@printerNALRAIR:E GRS hdddrdevi ce in the
a flomg)grt of a tag imge processing

f or m of al.petéo?gse pen. Flgure 7 i f
. thatic il 5 i
and decodi ng al got ithm  Fl gut é léghi%%velas':'ﬁ%tl’“g BTt BYRssy o 15 w8 pen and
its associdtcdptionag- sensing field-of-view cone; Figure 9 is a perspective
expl oded VoW f 2 IR ASLARAS RERSHAMD,LT gure 8 Figure 10 is a
schematic 1:b oc6k, [ lagr_amhof_ a pen controller for the netpage pen shown in
Figures 8 AgAEF 6 1s a plad 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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9; Figure 11 is a perspective view of a wall-nmounted netpage printer;
Figure 12 is a section through the Iength of the netpage printer of Figure
11; Figure 12a is an enlarged portion of Figure 12 showi ng a section of the
dupl exed print engines and glue wheel assenbly; Figure 13 is a detailed
view of the ink cartridge, ink, air and glue paths, and print engines of
the netpage printer of Figures 1 1 and 12; Figure 14 is a schematic bl ock
diagram of a printer controller for the netpage printer shown in Figures

11 and 12; N PA084-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 agr am of Fige 1Y p srhengstigblork diseram ptdupleted giind pirgite noulplyoyaed Mintic@wtintBads  Fi gur e
17 is a pesssRRRE eyt QftrdleShialiSriMBii£t TM printing el ement, as used in,
for exanple, t net pa rinter of Figures 10 to 12; Figure 18 is a

per spect | v@%?gﬁf%ﬁcgeggg‘%ﬁ?C dinggpp of S PR efigine contigiler ghowp inFigprep 14 8 %ig el ement s;
Fi gure 19 Figural®iekipaspeaive piew sPL ehdle/enjt®WRiniingl didesitpdsiugg if, e coR@leathé Ng cycl e

of the Menj orinptin | grent shown in Figure 13; Figure 20 is a
per specti Vé%%%yﬁﬁ%#o@gfgg%&#)t% 1?égment of a pagew dth Menjet TM pri nt head,;

Fi gure 21 Figualdgeswempeciice vicveha ofall gartf en arel ofgengétBigrising gt € 22 i s a
schemati ¢ i Pk 23Rk bffefbeciileARevs HhuAgH; ' ' Rphemnlic view
of a pen cllglgs di agr am p%i éetfrec 24" sugt%qlsc %‘%%a%§f1§§f%$h%%16gp5ﬂ cation
cl ass di agHePt skqvgr Bews!3% s a schematic view of a docunent and page

descri pti OFiged ASSa shisp@tiiew oF Gkt bt b3 pReeRRMOIRYd® pMhdeMy.0f a docurment and
page ownershi p,.class diagra Fi gure 27 is a schematic view of a term nal
el ement spé%‘i“g?llili"’astc BRIEC e&’s"?“lﬂ"‘éﬁ"’gﬁ EAME qure 28 is a schematic view of a
static el e 223pecheahticadiv of mpriiten slsss dib@agii;anm Figure 29 is a schematic view

of a hyperginky 8l AIRALGIRR? 2 fin@RLE kLR gure 30 is a schematic view of a
hyperlink el enent specialization claSs diagram Figure 31 is a schematic

vi ew of a Tigperts nkkseatfriste! e anplisation glass diagrami gure 32 is a schematic view of
a form cl aEgraisags akematicicAE £ dodamdnband psz6 BRI @MLAf a digital ink class
di agr am Fllli%lflcr % is3 zflsclilezsnat% v?e%vh') a c;[mim(l:enf\:/ alng\{)\a{tgg];wnaers }J gllas%I dizeaéra?mrrent speci al i zati on
cl ass di agrani ’

Figure 27 is a schematic view of a terminal element specialization class diagram;

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 js 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 hypetlink request class diagram;
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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
flomchart of an input processing algorithm Figure 38a is a detailed
flomchart of one step of the flowhart of Figure 38, Figure 39 is a
schematic view of a page server conmmand el enent class diagram Figure 40
is a schematic view of a resource descgiption 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

hyper| i nk F@ﬁﬁé%%aE*%ﬁ@cﬁﬂﬁﬁﬁéﬁﬁﬂmthDQWHSGVSIFlgure 45 is a schematic view

of a hyperhgakms&scu@&ah@ﬂevp&fatf&ﬁ@&mmssﬁm%&l 46 is a schematic view of a
f orm subm 83 0%71? 47 is a schematic view of a conm ssion

F
payment profd: 5%?%“%0#32‘“5{”%5@?1éﬁﬂﬁ“(?m\ﬂc%lw of a set of user interface
f | ow docunEigtre fionshemaid Gow & add of werdntgérglvatdbameit @wnspf a set of user
nterface paacsd QY Qmal APEL b GARG ekl JifeldyBll deaflicgNeMat i ¢ vi ew of a
note taking class diagram Figure 5 chematic view of a user
i nterface %qub?scéeqﬁBﬁﬁ%@Rnﬁéﬁlﬁngdﬁ‘bW 52 is a schematic view of a
user |nterF@ﬁesxrlkeménﬁﬁcaemtae&em{érmag&nforﬁo@aumné& is a schematic view of

a not ebook N a ure 54 js a mat | i ew of a new not ebook page;
Figure 55 1° 5& ggé ar%‘g‘?/“fg “efmtﬁrf??gﬁ%%gbﬁmb%&%paﬁ gure 56 is a schematic

view of a ﬁa#eiﬁo&)kscmm‘he“p@fgeoteboﬂftgetmngagﬁj is a schematic view of a

not ebook | §; emggschgﬂggcwghg%g”&%b&;& %schemati c view of a search results
page. DETAI LED DESCRI PTI ON OF PRE FERRE AND OTHER EMBODI MENTS Not e:

Menj et TM i $8%° IS pshematiqvia of apetcherlegiok Research Pty Ltd, Australia. In the
pref erred Biphosh inewbematideev 0T\ @ftEbosedrch pagf | gured to work with the net page
net wor ked g tai.l.ed overview of which follows. It will be
appr eci at ed‘%ﬁlﬂmﬁe&%c V@W&an&TbOOkhSEaFl & will necessaril y enbody all or
even nost Ogure Hds %%s@mﬂfiqwe“d?étiaﬂlmhreaﬁdp%m ensions discussed belowin
relation to themanieb SESRAPTIONYEPREFERRID ANS AHIEREMERSSIMERSY I n its nost
conpl ete RaEMehfptmaduse: Iﬁiﬂleof@ﬁ%rcfoﬁlkes%ﬁlﬂftﬁ&h Augf85.€ence when attenpting to

understand the Cﬁlnghg)iatreferred emlbodlment the invention is configured to work with the netpage

nctworked computer system, a detailed overview of which follows. It will be appreciated that not
every implementation will necessarily embody all or even most of the specific details and extensions
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 ot 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
confain 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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preferred enbodi nents and aspects of the present invention operate. In
brief summary, the preferred form of the netpage system enploys a conputer
interface in the formof a mapped surface, that is, a physical surface
whi ch contains references to a map of the surface maintained in a conputer
system The map references can be queried by an appropriate sensing

devi ce. Dependi ng upon the specific inplenentation, the map references nmay
be encoded visibly or invisibly, and glefined in such a way that a | ocal
guery on the mapped surface yields an unanbi guous map reference both
within the map and anong different maps. The conputer systemcan contain
i nformati on about features on the nmapped surface, and such information can
be retri eviich wek sl wieranivs vobegee deferatangp kicedtd 19y cachegrsising idewtichds us ed

Wi th the napeedasuiaeas mlhmdemﬁmage;el PR ikl BhRvdr &hd heUSAnLRMal @K &af NE fOrm
of actions_which are |agllt|a1e F% cagrgﬁ)@ter system on behal f of the
operat or i1 FEEAL Uy fargng e ‘}tff'f"““g“ er’ﬁ@f‘%eéﬁ’te%th the surface
features. In it sIphefrefrradormpschye Hulwes m@thpmmmmpage&hn esclickad tviiethe
product i on, i, raghle RMARRon £ B 3GHLRM: W &%‘m HELBRASS o netwg%%xg% o pgges of

text, graphics and images printed on ord paper, but 9 whi ch
wor k |1 ke §iveEmeRitieyErte by adrs nefp?ﬂeefrahtam%ﬁ Viresogairedyad epnpediacomptsye USi g

i nk whi ch g in mumﬁagmystaﬁ laNowingMbrink B 1@ gl ihNe ofetandskhdan %ﬁat&ysqeco;’c}b@ i nk,

however, and thereb n e sense caIIy i magi ng
pen and traneRrEt érﬁyﬂftoma?ﬁa@y F’ﬁggﬁdd g‘L“’W§t°‘é“f‘ﬂlerﬁer‘ira‘fsﬁcé‘°‘51‘°el1‘)éé‘?°i”§’éf WA act i ve
butt ons and hypeAs illnksted iv Figuohl . pageedoripadod cad deprksen avntérivtitdform yiedh ckd 1 equest
i nformat i on dikor Iﬂ'@u&?fn&@pﬂgm&.ﬁy,togﬂéh&gﬁlpa&r ﬁzfd@élé‘c'&&ﬁc%u}’ Vit Er%}?aru‘én Server.

In one enbodinent, text witten Té, on a netpage 1S auto ically
recogni zed e HifeR BOPRIERY Benefraescamiit by xaprlsthovsh ‘R chpnyeiaiaips pasmandl | owi ng
fornms to baldiislfelgandn. sunit tm&dsiemheaﬁﬁegélcmmssfgrsphgmafwrpaﬁted@&@ﬁzﬂeﬂ k0N a

net page ar verified, Wi e transactions to be
securely a%t %g%e?;ﬁ%% &lsn If ﬁsf:f) aofe}ar%sg usmgénvfggrm% ﬁf‘gﬁsﬂ%‘ﬁﬁa‘iﬁé 1 can
represent dgscriptionrsagiped en fherﬂm)am p@horbahscnm thej ipdivadali eﬂﬁnbyts bhtge ugiege. ot h

_physi cal | ypm@mmtlr&scaﬁasmeeﬁ)e atiaP&Ebnt (54 Q)TfE&ﬁ'h‘l%ﬁJc i’ elemydtﬂeCtQH%H Leation
bet ween t n and tg g{ggage sy stem he exanpl e shows a "Request"” form

containin tbér?ﬁamp Ureingipies syiver ‘%C%ﬁhhl’iterl’fﬁtt“fpﬁh"‘a pactiet phge
consi sts cnhb:gr apton o5, dat exadplyr hastaegbnel ST Rgehy bickpomis i thkhe spamdl egeled mat a 3
printed as,g Ll of tags 4 using invisible ink. The correspondi ng
page deSCI’OI P (%onggrgﬂh%?;ored on t he netpage network, describes the

i ndi vi dual el erreﬁ% dlugmted freFignes Hakgenetopge pep APl p eufered form dewlehi ibewwh e type

and spat i atigex8 et 9 £n3 AREbeOf r@?e,cdgtaﬂ YIS, Atih MRolBIBRith & hetfige Skt sdfii €1 d OF
ow t he net cge 1}s:n)((gstem to correctly i nterpret

button in t to all

i nput via atnkrlt'étmheet'tcg'gacéd PfEe agRliaRee (O HPe-g PleaRa gt gen i gueles sudo

whi ch cor reespanass seordtheitsirateipade panttraita sipfit-ridgeradio tisk s pondi ng gr aphi c 8 As
illustrated in F’t]ﬂ%eﬁ‘oag% anJé‘reao'?eé Blgﬂgedpigx% g'foxghxchak EHO@'II &l ﬁgﬂes lqrt f dV\'hl chis

shown in
described in more detail below, is able to deliver, periodically or on demand, personalized

newspapers, 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 &
user’s kitchen, near a breakfast table, or near the household’s point of departure for the day. It also
cores 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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Figures 8 and 9 and described in nore detail below, works in conjunction
with a netpage printer 601, an Internet-connected printing appliance for
hone, office or nobile use. The pen is wireless and conmmunicates securely
with the netpage printer via a short-range radio link 9. The netpage
printer 601, a preferred formof which is showm in Figures 11 to 13 and
described in nore detail below, is able to deliver, periodically or on
demand, personalized newspapers, nmagag nes, catal ogs, brochures and ot her
publications, all printed at high quality as interactive netpages. Unlike
a personal conputer, the netpage printer is an appliance which can be, for
exanpl e, wall-nounted adjacent to an area where the norning news is first
consumed, 3RpEdrigs cifcpmsgancay dhe page fervetiveds,a cueapondinh messde sosdpplicalivineompater near t he

househol d Soffete riﬁnnﬂé ogﬁnﬁiijﬁééra@plfcmoz)n tsé}eer daythel abplﬁlitﬁ)Q sertd? Ry il Bt @8R4 gt op,
deskt op, portabl nd . mniature versions. Netpages printed at their point

of consurrpf‘afpcﬁ’f’ls'ac‘fV 18%1“?‘1}?8 SUEnIIERTEE: of paper with the tinmeliness and
interactivity of Tanndimpedysiet isaderaslsidamblyAsorsfaviientiin ik gldfeedembbifentet page

pen 101 i nfepactsq i JuLJPBn Gacad, g%ﬁ%‘f%] Al '}%@aﬁi Sysnet 1[91§) base?irlg%{et net page

communi cat€s, via a short-range r i &l FE NE
printer. TAEmRP) prngps. BU&G ryefprerd farmef [histieshnpiogy. avlatively hiblespead|and bigt-aualésy page

page serVeprinlith & @fadd 1dre hir@bB id QBsumbA. In MPALBHdF62m] O nARPE ABLidaBdnthas the
ci rcunst an er ver ends a corresgondtjdﬁt%%rressa ge to aégl ication

conput er 38%%%?‘ °‘$fﬁﬁ°ﬁ. fragigo ?f&f‘baéﬁzé‘eefﬁﬁaﬁ SUAC BIOSY Rages PR

appl i cat i ol fidkpolpeen htrﬁtyidesnbwmgeﬁlarfd egsy navigg{imnsdconttirgtie hagdljpg.i nt ed on t he
originating pri m’[ﬁé nethQeqmﬂl%t &Flg% c}l?&’g%vﬁﬁ@ Jb%la mg%f grgﬁﬁﬁlg(ﬂtgpe YeolIR ' Gible

conveni ent i n t e @ée erred pel n used 1 n COI‘I unction with
hi gh- speed*Ri€rverrblidATe ﬁ%hﬂuehqldseygieéfwtﬂ\m> m@assléﬁmpm Sé‘tme effesing et TV)
printers. bradviie ipeet exded airéaamvaﬂabfﬁa i B4 SO TR ¥ ipade @limdriciPAi opégth- speed

and hi gh-qu inti nmore affordable to..c Inits
preferred ?’lghr Srlﬁ“)é%lwﬁ"ee agg'gpu Ilctrl eé SH3HY AR af‘cﬁlgwerbrﬂfiﬁg ﬂ‘@gtp%%ﬁ{rgjff‘@ﬁg%t i cs of
a traditi osysthm new\l@rm@#zlluﬁeg exstjechcoasungr iglget apd labee ptimers, siteggthe ssym paly e s
printed i &ekﬂldor&@w@f an@ WilPAL-Lors 'bgfactsS’acWﬁ'Jnﬁ)g%nQﬂer o ﬁe[r}]gia\ﬁéév ﬂ).ao\(ﬂegat ion

and confortabl e handling. The net page printer exploits row n

avai | abi | | TSPOGRety SSABRIY SYHHERP hettedfoderrgate tpes "o s} weeemiﬂ%dn%%q able to
95% of houselagd sgkgeni inhdstadonldningie donfp@i @ sompaRreerakltd viaes s pfidrce of f ering
broadband Intern i | r eqd val |l abl e to 20% of e net page
printer can al sog% %ggﬁb%am)éf%egﬁgm%r& SRAECTN O B lgmdtt%gel?%‘ﬁd’g& del i very
times and Uk rublisetiges tpueditiagsy Pmﬁmé’edodw@lheubh@t!mg@ d@hygtcemt@aincaﬂe tenabl ed

USi NG exi SdubddGbif0 RSMEE brirktddk vRl polittlsth @RI nRIitBER' Bternd! bHOLUEN PLAGSYSt €M Wi | |

operate nor erefore be | ess acceptable froma consuner's

sl.o
poi nt of v‘?“gb\?a“qnﬁa%pf‘f"éegan %Bﬁﬁqﬁ%cﬁfdglgt‘i%“%“ﬁ?ig@ﬁ??stem is hosted on a
private intranet A cetpagsipiidtér cat fvaonfended ai soppatt any dulder oy aen &y sdneterk S host ed

on a singl Giu ARG of Aip G QPRI CHn R PR BH i e fiton, G erfie BonPlhd Mol

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 anthenticate 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 petiodicals such as the morming newspaper without
user intervention, it can be configured never to deliver unsolicited junk mail, In its preferred form, it
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Net page publication servers 14 on the netpage network are configured to
deliver print- quality publications to netpage printers. Periodical
publications are delivered automatically to subscribing netpage printers
via pointeasting and nulticasting Internet protocols. Personalized
publications are filtered and formatted according to individual user
profiles. A netpage printer can be configured to support any nunber of
pens, and a pen can work with any numher of netpage printers. In the
preferred inpl ementation, each netpage pen has a unique identifier. A
househol d may have a coll ection of col ored netpage pens, one assigned to
each nmenber of the famly. This allows each user to maintain a distinct
profile wi ety febepeetiodicas fomebsrbrd opetbrirvisseihorred wureseln thivrespgp tic oetpigon
server. A aatepagﬁm@arfw@@damaé R QPR alcBHk S € Fisile b bn AL TRRY Fnd ﬁlgévs%é ation
server 11 | i nked to e or nore paynent card accounts. This allows

e- commer ce“SEYHEHE erf"bml?g ¢urely authorized using the netpage pen. The
net page reti st r aNETRAGE 8ysrem ARCHNERTWRE t he signhature captured by the netpage
pen vvi th a previ Gedloyjest egild ingheagistan iy destribedysing la [UpiflehBodeling langifcEMIL) cat e t he
user s i deh el b g SHMBLG G 26 xf%gject%a coRb QR LS fifaBledo De used
to verify identit version of the netpa I nc h gerprint
scanni ng, Yuef lieléé)nﬁl]*psgr@fﬁeregrhewsobtynom ﬁ@?fﬁ]&@@ﬂ? égl‘fl???qwa'?ﬁ TSPessui? ver .

Al t hough asoﬂlekﬁ&gﬁelﬁlidné'hipﬂfetuﬂaﬂobﬁal; 17.¥. et wil@ ihs@elicE 8 clrsssd) Albe@alil 6n AREAI ggl
newspaper user .intervention,. it can.be con ever to deliver
unsol i ci te\(l‘\f%fl s T R o undFrStOOdp% e;}er’lg’gmmgg’?%ﬁb 3 qlgss s ﬁﬁ%ﬁtdaé °fgt OBF‘#) y
delivers p@ﬂqu@df baflckissf mmasswbsargmt;@ﬂzamn dcharBuitee Bautihgy » pbat sfourmees. | n

thi's respegi abeld ot Gﬁ&ﬁf&ﬁpoﬁ@&bﬁt&&er fn§delﬁﬂ% 1l§ecla§se£ @')((,Iagggsc hine or e-mail
account which is visib e to any knows the tel ephone nunber

or emai| addressEa R eAFiBPﬂd‘I"E@ﬁ‘JREmE‘é&ﬁ cltsi Beantaippaditt of n t he
systemis tﬁembﬁt@e;dthuaasa,gepa:aidm&ﬁm&ﬁ n&ﬂd:@lalh&@oﬂ:ﬁmgdmga listldMig opefaias sf di agr am

A cl di f ted
class Itﬂgglgsgn sgnpg\[lt?ed %IOI% tﬁ)e g:gbu% fist gyi aﬁl OI’]S 111(1:6 ﬁlstﬁﬁ §1 ? 19%%6@1?,3',\&2%?9%}??{9:

rel ati onshi ps, I'ps are o
associ at i o*we‘ahape&élmarﬂalnp‘?amcbﬂpé An associ ation represents sone kind of

rel ationshi p bet WeeRoRBhE6 lrwn ds a@’me _]Qﬁfng\%r&labs@sg Eﬁs@ﬁ%ﬁﬁa&fﬂeﬂt BRSEAd with

generali z on. rel at act ual a can understood in the

foI | owi nga‘\%\%d?’“ plfeiey o |‘*§§§S"F‘§“"Ph®& %’? lsﬁfm‘@f%’ 1§ s §’é6t grasigriye CbBPEEEs of t hat
cl ass, andmdiirdisity of\“hay §i.¢ enesahdrz Eidl@ﬁoc(iﬁhomﬂs agienaBy labdiledwibs itsiarhd, ialiy a
subset of A oxpaalyqaﬂeliaoa%ltﬁ;ﬁgnm&aﬁé A  SURPLL 360 ﬁ %ﬁ'gre}na delding -

i .e. classes of classes lass IS drawn as a r el Ted with
t he name oPfditaie 2p |aggregatiqnt 2sposintion (g Pat-9f)s endofs drpviyeatathy Pigtﬂa%taseﬂdfoftﬂwe cl ass,
separ at ed ddocinfiok i, nane by a horizontal Iine, and a list of the operations

of the class, separa zaﬁo rom thgle“1 \IMS\/‘EUte | i bLy a horizontal line. In
the class diagra FOFTBNE U RBMEVEF™ BBHE ‘51“11 JREG e EFe ™ hitel | ed.
arrow {in the form of an open tnangle) 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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An association is drawmn as a line joining two classes, optionally |abelled
at either end with the nultiplicity of the association. The default
mul tiplicity is one. An asterisk (*) indicates a multiplicity of "many",
i.e. zero or nore. Each association is optionally labelled with its nane,
and is also optionally labelled at either end with the role of the
correspondi ng class. An open dianond indicates an aggregati on associ ation
("is-part-of'), and is drawn at the aggregator end of the association
line. A generalization relationship ("1s-a") is drawn as a solid line
joining two classes, with an arrow (in the formof an open triangle) at
the generalization end. Wien a class diagramis broken up into nmultiple
di agrams, any cl &B4iiahreiscs gn ehapsl thecamerked descriphawHowiverhtoalldaihe thrawh | | ne i n
al | but t heindBbNdiRDFRM Y SdindRhdiNGsh ﬂet'page if aslighed QQWE: o Yok RueAlsls TRYT €S

e

only where it NETPAGES Ne es are foundati on on which
a net page Tfét W%S“%‘eﬁ@fef?mt‘f’ﬁ‘é’f]“gﬁ?h%?wﬂ PemhsnofPigEer i nterface to
published i nfor nﬁacih@epferamdtmtmlmgeadebmvﬁ)nSHandee& apﬂmﬁetapagetagmaﬁtifm @e Of a

printed page { Ple O Bty ; f%%%a%csmnﬁ% )méc{lwl %ggés%e gég%gn,i%g hrheE aﬁ‘f ences to

an online description o page escr ion Tt
mai nt ai nedIPERSIS everOpijon 05@633%&113?&@@5%@@11%@5%ﬁﬁscqmémmg?eie@éb@éqw ption

describes the vi sidle M@utm@m.as@@am af .mt/ RébstADShich ik BEhMdiAGaLXT
el enenfs on the page,

graphi cs an scr s the

i ncl udi ng %ﬁ?gg%?ypﬁyb£$¥ gwﬂﬁ ﬁﬁP”Fﬁ ‘H&”mﬂmﬁﬁf‘ﬁ@%eﬁﬂ¥%ﬁﬁdnarklngs
made mﬁthlaﬁméwﬁ&gemﬂsﬁmsmwuhaumsmnﬁ@ﬁaﬂt0 be sinul taneously captured and
processed by t heAQng@é%&@dﬁ)yﬁta&mmawégs%r m§1 ngtgagg/gé tdnﬁ) @t g% P g{%m&t%] share

t he sane page description.” However, to allow I'n erw se

i dent i cal PHGELPIEDBE™ Fiadheinrriet rags, pritgic Rhernse Eéﬁ@fé‘eﬁsﬁndacﬁ@inyh@tﬁs #ithihg que page
i dent i f i ernetpdgipSintefd@geshbbraR@Sadidifrk] rdgem sumceﬁayssm@maad(aeﬂe@maﬁg:u ipahmbet wveen a

very | arge nunb of netpa Each referen age cription is
encoded P PR ip el RAYER: oL SEoaSngl SRESy vl R RESHRER Ui R ch
appears, am@&@ﬁeﬁebymﬂﬁdmde@mMytmdﬁﬂrmmmwsmthﬁlpagawdegtnmpmmaawnihe t ag

al so 'densttdteflésseff‘ag'sE@e@%o&@ﬁﬂl}{)&n@@e@t@ ﬂabeqheaﬂq&mlﬁ&mgsmcéamge of the tags
are described in_nore detail below Tags are printed in I nfrared-absorptive

ink on any subst F¥t ¥Rifi R FEVef H’F’PQF’%G Tnigpg pAge jippance fareaph gantdrePAsEr y paper .
Near - i nf i 7glpeidg ine\n@in gl dissincd seeofiusy-buppld @atied fdr BPuthiIaBin te yae Bestripabeoeasi | y
sensed bxma”§8&agsn%ate i mage sensor with an appropriate filter. Atag is
sensed by an "area | e sensor in the netpage pen, and the tag data is
transmtted to Tﬁ@dﬁ@ﬁﬁwd@W@Vﬁhﬁﬂ®v#§Mﬂh@‘h%m@@@$MW%mwagHrpwdn@mge The pen

i's W rel essaRfl 0ok W ThE ke Bstied B alshi@ated V8L BAH heREdhRE sﬁméfl\ﬁmﬁféﬂéa it -range

radi o Ilnk E&ggﬂp&gm%%Lthxfgkhemﬁn?II and densely arranged that the

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 3 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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pen can reliably inmage at | east one tag even on a single click on the page.
It is inportant that the pen recognize the page ID and position on every
interaction with the page, since the interaction is stateless. Tags are
error-correctably encoded to make them partially tolerant to surface
damage. The net page page server naintains a uni que page instance for each
printed netpage, allowing it to maintain a distinct set of user-supplied
values for input fields in the page dggcription for each printed netpage.
The rel ati onship between the page description, the page instance, and the
printed netpage is shown in Figure 4. The page instance is associated with
both the notpage printer which printed it and, if known, the netpage user
who request ed it Inaprefenge PRINGECTARE regitn @ whicl g dpe Beftracoioidesarith ot entige ppgeef er r ed
form eachaiag rdpf@mb efcb®a irf B taf B HeRPrd Hnopfth Gl with tAPRERT Srene¥A oh BRich Ocat i on
w thin_ the regi_.on. so contain fla which rel ate

of that t A tag may al gS
to the r eg@%ﬁg appeass- {fieE g dimgnty: g resioR i Whishe tegrefies pa be F‘hﬁb‘gi‘rt’ whrpgion  f of
exanpl e, séfgnage @ othaigsusen Son gratily,i ic@n bendgdle ith de zbeadbamleracivadicgatiive of a

function aﬁ&%s@tthgqeg% cag]ggecgﬁg%g%yg%aqm%c%%%‘%m&he tag, without the sensing

device having to refer to a Ion o e region. A netpage pen may,
for exanple, illumnate an "active area" LED when in the zone of a
hyperlink. As will be nore clearly explained below, in a preferred

enbodi nment, each tag contains an easily recognized invariant structure
which aids initial detection, and which assists in mnim ing 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 inage at | east one tag even on a single
click on the page. It is inportant that the pen recogni ze the page ID and
position on every interaction with the page, since the interaction is
stat el ess. NPA084-SG 13 In a preferred enbodi nent, the region to which a
tag refers coincides with an entire page, and the region ID encoded in the
tag is therefore synonynous with the page I D of the page on which the tag
appears. I n other enbodi nents, 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 elenment. NPA084-SG % 14 Table | -
Tag data FieldPrecision bits
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Regi on I D100 Tag |1 D16 Flags Total 1120 Each tag contains 120 bits of
information, typically allocated as shown in Table 1. Assum ng a nmaxi nmum
tag density of 64 per square inch, a 16-bit tag ID 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 uniqgyely identified. 1.2.2 Tag Data
Encodi ng 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 wup to 5 synbol errors to
be corrected per Teljeibwhbaediataj . e. it is tolerant of a synbol error rate of up
to 33% pel Colpor d. Faebion iy 3yMol is represented in a spatially
coher ent ¥gibdIDI N€ [{@J, and the gynbols of the six codewords are

interl eavegafpatt alTgw thin The flag. This ensures that a burst error (an
error affipagd ng muligiple spatiallly adjacent bits) damages a m ni mum nunber
of synbol sT@yerail gy a m ni num nunber of symbols in any one codeword,

t hus maxi msing the 't kel1Thood tnat the burst error can be fully
corrected. 1.2.3_Physical | re . The physi cal represent atlon of the
tag, shown in Fi§ ta%c‘mfaf?éﬁg%ggs ?ﬁ Hnaf‘%ﬁ’ d’é’fcaf}sl“t?lﬁﬁafe&raé&o“TSm Tegle 137 and
vari abl e dassemiag easinkd: tagldessity 656¢ gerts@uing dich, atl 6-bit tag Tesp@lid OMgion stepbipng devi ce
such as t hﬁ)24 @@.&Ralg&eso%gr ‘%]Oregc%.ts%% bé ;?;ﬁp Te@gon%nglwwom! 1&1 reats&]é %1% tgl H?I’ISI onal
orientation relative to the Sensor. & " Jata areas con represent ations
of the i ndPEsisAIAImDE by disig abupips tsriersdadimepsgThd 400:bit %ona@rﬁﬂew pEdperr ¢ ag

repr oduct|@mlonh-h@nhagon;aﬁgr@ﬂggaﬁ%&tmaudﬁm{,ﬁgdr on of 256x256 dots. \Wen
printed at%;goo r,i P@ eErnlg ch this yields a tag with a diameter of about 4
mm At thisS™feso ned, to b ded b qui et
area" of radius E? L E?dataég?ﬁ'?un&lw e"t(am%edusmgaas’l%gf{eegggln ‘r"r%% ﬁas by

adj acent t¥igids 369 rnc@hﬂ yltsasdrerem@@félmdswqr@ of htd-bif fvebels speh. Theg(p Segododllowhe t ag.
The tag i ngl dd8Fmtdi drobsdb BElorrSdiddper dhicSrd, 2. HELQGHI: OF: SiinPd A& raL LA, t he
sensi ng devr ce tq itially detect the tag. The ring is easy to detect
because it> /"spef‘if’fi%ﬁof‘gnal ly invariant and because a sinple correction of
its aspect rati OEfchAbitesnbins tepredenttdi a @fafiaig tehedit wae mlpat ind@edinthoBbt | on.  An
Orl ent atl Otﬂe %E&C&O@dsagré ﬁ&ﬁea‘rﬁ!&%p%glgﬁm% tﬁe%{i CI%JS > sugiﬁhs{an%u?s% E:I'trol‘ll'%ﬁ]aglpr Oxi rrat e
pl anar orientation of aw o e sensor

ori ent at i ofegiig @thgleﬂ@alé’dadmwy bits) darzpsesrd epipimvey ueheraafisppholsRyernll andPA084- SG

minimum number of symbols in any one codeword, thus maximising the likelihood that the burst error

can be fully corrected.

1.2.3 Physical Tag Structure
The physical representation of the tag, shown in Figure 5, includes fixed target structures

15, 16, 17 and variable data areas 18. The fixed target structures allow a sensing device such as the
netpage pen to detect the tag and infer its three-dimensional orientation relative to the sensor. The
data areas contain representations of the individual bits of the encoded tag data.

To achieve proper tag reproduction, the tag is rendered at a resolution of 256x256 dots.
When printed at 1600 dots per inch this yields a tag with a diameter of about 4 mm. At this resolution
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. '

The tag includes six target structures. A detection ring 15 allows the sensing device to
initially detect the tag. The ring is easy fo detect because it is rotationally invardant 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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15 perspective targets 17 allow the sensing device to infer an accurate

t wo- di nensi onal perspective transformof the tag and hence an accurate

t hr ee- di nensi onal position and orientation of the tag relative to the
sensor. Al target structures are redundantly large to inprove their
immunity to noise. The overall tag shape is circular. This supports,
anongst other things, optimal tag packing on an irregular triangular grid.
In conmbination with the circular detection ring, this nmakes a circular
arrangenment of data bits within the tag optinmal. To maxim se its size, each
data bit is represented by a radial wedge in the formof an area bounded
by two radial lines and two concentric circular arcs. Each wedge has a

mi ni mum di rrenssiiontafts 87 dbrstheasendi@O@vidpio afed i scovtets ingmdidersional batpeitive base

(i ts innera@kibon of thStaplind KA anCRAMRle hiRe- hlhim%mﬂh %Maﬂ& PRAGHANos g, hei ght

of the wedge.in the radial direction is always equal to the m ni num

di mensi on. PERER BEHPPT dat a symbol is represented by an array of 2x2 wedges.
The 15 4-bit dat aﬂsaygm{lcsur&fareeamhﬂaﬁxfylztrﬁeeoﬁnpmvemeieym:ﬁi@t@ﬁcaeal I ocated to the
four roncent (1, rivdIRel ol LheS, d38! Rullithold hOLELhETNES A ASHLOR Ry ToC! o
are allocated alterna CI I T T TR e vy e o) gP The

i nterl eavi ?I?gﬂnlﬂgegﬂlers‘ﬂgﬁéef gpé Tpotibiriatian vrith dheapirenlag getectipraditigathis ehielsts anlcfelabet ween

any two  SyHahehsnt 6f dataBs vﬁﬁlﬁ’ﬁ&h&%ﬂgﬁ dro rhaRinfE gﬁsﬁzet ddchidia B fstrepre§én{ég L@a click”

i nteraction e |on nsi n evice, the sensing device
nust be abf® @wtw(ﬁdggé"e&‘%lg‘%l‘% tP’l t?’%ra&‘”aldm S%“‘} 8 °‘1“Fe€7“8 "‘Eff‘laiﬁr‘@vﬁaﬁlb matt er
Wper e i n thege ltaegmmmumdzménsmma’ts d@rs helsdadpi o id ctemg]ﬁd msat itd gk innEhac)r equi r ed
di amet er %attl%@t l&a? oqm r%m%iuﬁvc\fm%gsﬁ h?he%@l@ﬁlop@e Wi é/ 111(Eh% r‘licﬁal &Q&f o%f Oa'iv@a

function o I ze and spacl ng of . sumng a circular-tag
shape, t hecapdl ol thaminidies disteryiongfach it @@ﬁml lﬁ reelte@nfeff bnap aggyioE2x2gledems- ned when

the tags are til egk mb@d&gwbagareedhom@n&uéwds%bﬂbca@aoélbfamohaam& gure 6.

1.2.5 Tag e. Proce g and Decodi hg tag i proce55| ng and
decodi ng p rrf?éﬂ?%y e‘ﬁs‘f’théca‘éf vaSE’@“sﬂ?ﬁ‘ﬂé?et aigFét PYegeel FefiTPEr shown in

Figure 7. nt‘#grdssorarﬁa;pmmgd imge is being acquired fromthe imge sensor,

the dynamc ran d 0 nter of the

range is then chg%eﬁge%%atg% |n21rt§:/5 Je%&%%agr(ﬁ%mtlh%ﬂﬁmﬁg%g%%l Y Phe i mge
i s then thvektniths eussetegednent ed |nto connected pixel regions (i.e

shapes 23) (at Zﬂl)ordeﬂ’d@ﬁ@&t %lgl@hhoﬁ'f RitcfaORn SARA Jagée@reé1@ﬁt@§ﬁ:ﬁbﬁngtdﬁgcettﬁé' get
structures are .di. scar ize and centro'%qgff each shape i s, al so
Bt dar

conput ed. S@?nérdem&?ﬁlf) eﬁ%l?‘rg’nsfesat SLEPePdas R ew g EUST WEF BBt h shape,
and t hese mprionr dievhatysientisigs it & phatongilu Bisaepuaeit dipneteodf dieifiplg of wawgdthe Sdnpingct ur es.
Centr al sh&g@elgmgg{g‘t@gﬁg,gtgngymg&glaﬁdsgéwgﬁhé ariant of position, and can
be easily made invariant of scale, aspéct ratio and rotation. The ring
target struct ur e ASEME 2 cifgnlarteshageqthp annigem digpetpragf tegsensonfigld of viswds t he

advant age dbfained when the tags are tiled on a equilateral triangular grid, as shown in Figure 6.

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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bei ng very well behaved when perspective-distorted. Mtching proceeds by
aspect-nornmal i zi ng and NPA084- SG 16 rotation-normalizing each shape's
nonents. Once its second-order nonents are nornalized the ring is easy to
recogni ze even if the perspective distortion was significant. The ring's
original aspect and rotation 27 together provide a useful approximation of
the perspective transform The axis target structure 16 is the next to be
| ocated (at 28). Matching proceeds by ;capplying the ring's normalizations
to each shape's noments, and rotation-normalizing the resulting noments.
Once its second-order nonments are normalized the axis target is easily
recogni zed. Note that one third order nonment is required to di sanbi guate
the two powgldstremesiziemiaeht shepn's momenih @neg)ts sccomfiipeder Bptaqyt ajegionelideb draine| y
skewed to @ @ﬁy & 6@ oriR 0BRKELMS fﬁr@ecﬁ%sﬁdt@tllcﬁ walNQE it Sthe HBAL orlghnal a§p69t%

e axis target after 1t has had the ring's

ossible to at| n- nor, mal |
lrc1)or mal i zat TOB'H? gb‘)ﬁf‘ LHovidy arfﬁgglta%"x“f?é‘i’%ﬁé@tpﬁ P E3°8PT on can hi de the axis
target's axis. Thhe aid @rgtiasirgmiré $6 oF thg hexako beObadiddqm I35 Mitdh@§ paocedds 6¥ Ul
appr oxi maté thhetrﬁg‘ Lﬁ‘g;léﬁtfog{ %tehc(ﬁ@ha‘iiggnal&%en?se%gy?m"ﬁ 38311&11 ftl(l) Uk e%;[)ggt ive

target structures 17 are t ast ocat e od '€s of
t hei r posi PRS- @ice it SAPGLE hemraly asmomiglided R aotvaresiiacdsity repaghized ¥aishi ps to

th te { ing a%ﬁﬂtoﬁé&hﬁih drdek gl@ﬁl&]t is réqﬁi&d&ﬁcﬁﬁﬁﬁlgﬁ%dhertﬂﬁ ?éi@@orﬁﬁtaﬁoﬂ@of kleRgs. TROD the
rotation o e i S. hi n oceeds ,

nor mal i zat RS ?%i’(eéaé% §‘ﬂe§6‘é '% %ﬁ .tm@\%’ésgﬂ‘{) Qielﬂ dehi-ogl %&ﬁs‘b]ﬁﬁ?re nts are
nor mal i zedrotahm—uomahmulharaxnpearspeﬁ:drln/bastlaﬂg@t sngdy sredBatiotsoapplidpgindezde and t he
tar get Cl éctl‘;eodlm c%’? fuhepﬁg gzgs Ql%gt‘ ta!xl(s? nl'ﬂe Sixis gsnor%%alar g@ogl(i) dIJ.'

ori gi nal cen?rm ds of the four perspective targe hen tawen fo be the
per spect i v‘@efﬂllagﬂfﬁfi‘ltl%‘dﬂ?félﬁ"ﬁ@rs§°@¥né‘fe‘%Pe@qﬂ’a%ge of known size in tag space,
an;:l gn eh ght - de?ﬂ“@foﬂfp;rsﬁeétﬁem sgednﬁ@actaﬂe\i& 1dst taﬁcsfoéuidm(elfe30)l §odd@gﬁ§fa¥e§d (at

32 ase sol vi t he n ati t he four

a0- space Sm" PrrtRe AR e S TSR kP Sy et e

i mage- spacte WB?J@GQWM@ 0f tharisg evrthd otatimmed the exip Mjlcbing pl(oaieds&@)apmmmhe known

data bit pogisthbARldbnt R%acRAHEs hith&is! RGeS RARE. om%%qe&bﬁe B%Lhz%[@théjed
position is used to bilinearly interpolate (at 36) t four evant

adj acent pTREIrPEERTVR Lrgefy ﬁ{?t"'aﬁyﬁ‘h’@‘é’gﬂ]’lﬂh endidhedirpsd clggey to %h?ﬁllﬁl%‘ﬂl ROFERgds
t hr eshol d @n ias a wmes The ohgmzesamblds bihile Fo@S prdpeckite ﬁfg&dldﬁ&hdhhﬂ(eﬁ @l thdi t val ue

37. Once i have been obtaln d |n th each of the
si x 60- bi fgeh%e%g‘% d%%%gdngoﬁ'}e%o eworS 5™ gﬁﬁ‘ecod %\gt §°§)mfi 5t elgx'idagr% decoded
bits 39, ofecdoppegpwsteddnsfinnS3 jsfnferotd it 32)Noted on ﬁorlmng thﬂhfeﬂlcle@md emgionbol s are

sanpl ed i N NvehdaQifleland BRedPRL psiRGEWOr ds are inmplicitly de- i nterl eaved
during the sanpl %’he rin et 15 is only sou in a subarea

rQcess ta
of the inage V\hoi%q’?fg'feﬁﬁgdﬁ’ﬁﬁobmfg&sﬁa%é’e‘is 8 tranyfonp i pieg loPreisy ﬁaﬁlﬁh@c"rl ng, if
found, is lpawt dof binpeiiopiete sfaagintol ifnagk sp@aihat ehet raef-vilg:d poditidn a4 neld &nd

successf ul ﬂll}ﬁegg%g'g&iate Ealf' §E} Y foglelglepag§ ltds Jc&p pfxgls {netﬁg Inglﬁ qm:IgQ rThe: p?ewo{ilsrl}r ent

frane. Gven a
computed i 1mage 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
NPA084-SG



processing power and ideally a non-mninmal field of view 193, an
alternative strategy involves seeking another tag in the current inmage.
The obtained tag data indicates the identity of the region containing the
tag and the NPA084-SG 17 position of the tag within the region. An accurate
position 35 of the pen nib in the region, as well as the overal
orientation 35 of the pen, is then inferred (at 34) fromthe perspective
transform 33 observed on the tag and jyshe known spatial relationship

bet ween the pen's physical axis and the pen's optical axis. 1.2.6 Tag Map
Decoding a tag results in aregion ID, atag ID, and a tag-relative pen
transform Before the tag ID and the tag-relative pen | ocation can be
trans| at edrosiienceldls pygthindhearedione e pswatpeshion 3 ¢féhe pemeihacha regono s, wellhe

-l ocati on Ofhe B%ilt&ﬁntWoﬁ Bk s th@qoeﬁ 8giheinfBHsd (ab94)kmmﬂe pekipe@ivi BarBfo£Bs DY a tag
map, a Q% fﬁ S eac W% g | D | gg ed region to a
correspond? 8EQ?E%ﬁn M R 1\ HW@@% é SPE”?ﬂdﬁﬁmﬂﬂmﬁPbﬂre 22,

as part ofoptitebaxivet page printer class dlagran1 A tag map reflects the scheme
used to ti]egt hegsypbace region with tags, and this can vary according to

surface type V\hg@coay uaglre@m&%g%g.oﬁ ﬁgla%gsfosﬁar eagtra&vﬁeéﬁamfdrﬁl%fégherghand

t he sane nunberi ng scheme can al so shdre the sane tag nmap

tag map foﬁhe gg M3 grbise fﬁagﬁtlatiﬁ%mﬂelf’qarf@waw‘eﬁwiaﬂf e mehiols lptionHthin theyi ven a
regi on | D, taged ie@tgn,ltﬂalcﬁﬂdmafiﬁeﬂﬁg rittan@é ﬁgm mhstlae mla@n RiPisGaen B ththdpl £ved, the
tag 1D cangbe t &maaggagh}a an_abso Iutte % ac aﬁ an tthl n the region,
and the tag- relfa P AL REeRLIRE L 4 FHETP PSS Ioestipn \31‘7 BEEIR G t o

yield an a@@@ﬂmﬁ@m@mﬂméﬂ |aowﬂwf@hvetpazerpentple:@ﬁmmgram 2.7 Taggi ng Schenes Two

di stinct surf aCEAQ&%@Qaf&&?%Q?&e@J@a&B tile MeShERE reg1gﬁ);vﬂ1 0fs, Metaiofy the tag
structure described earljer in this section. Thé preferred codi ng scheme

uses "I ocatrBHeE AATRS ¥Ry T"d@‘gt‘péf‘s‘aggé‘i regansyha ‘g"cﬁgl% 8line sptyme pndebersaps v e
codi ng schegmmbiaig sdhitpectity daidiochird thgsahaggmapA | ocation-indi cating tag

contains a tag | | t hr h t ta oci at ed
with the tagg ed lrpne\é% Iggg)forar? nrtgl@t{}%le?ifijeg%ewa orgga?nl]gﬁmvl\lns gﬁl ndorf%%lsl?em on. The

tag-rel ati alﬂéemnﬁf@wfm thefiee mapgar by resdtedd the e {Thiag be tagslitesicarp progpsdlute yvi el d

the | ocati@iofftiod Menid@E reph ﬁ hhcnthe RE-rdiRiGE SR Tocdtibn San beMhddied 1 th $ag UK kP _
det er m ne %%f%‘raﬁﬁft' on o §{“ pen relative to a user interface elenent in

t he page feé’ﬁnlﬁ%a%’c‘?“ S % the region. Not only is the user

i nterface BRénenfagdimebdhematent i fi ed, but a |ocation relative to the user
i nterface el emenfwj distindentfict Fwighg sthowest dreoef-ifterelt, dathiofighitlgs te fegrsedore

trivially gesBR0%Let Aenis 3RLM QhQPref@Hedagﬁﬂﬁ WP BRs ALl ifhid G- 2006s of a
particul ar user interface el enen An object-indicating tag contains a tag

| D whi ch AP tisgssehéntlicrmie cedingsehems WeEPesicang fags

A location-indicating tag contains a tag ID which, when translated through the tag map
associated with the tagged region, yields a unique tag location within the region. The tag-relative
location of the pen is added to this tag location to yield the location of the pen within the region. This
in turn is used to determine the location of the pen relative to a user interface element in the page
description associated with the region. Not only is the user interface element itself identified, but a
location relative to the user interface element is identified. Location-indicating tags therefore trivially
support the capture of an absolute pen path in the zone of a particular user interface element.

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 clement 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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el ement in the page description associated with the region. Al the tags in
the zone of the user interface elenent identify the user interface

el enent, making themall identical and therefore indistinguishable.

bj ect-indicating tags do not, therefore, support the capture of an

absol ute pen path. They do, however, support the capture of a relative pen
path. So long as the position sanpling frequency exceeds tw ce the
encountered tag frequency, the displaggnent fromone sanpled pen position
to the next within a stroke can be unanbi guously determ ned. NPACB4-SG 18
1. 3 DOCUMENT AND PAGE DESCRI PTI ONS A preferred enbodi nent of a docunent and
page description class diagramis shown in Figures 25 and 26. In die

net page syb8em aD@BYMRNEAND PACERESERRTING at three | evel s. At the nost
abstract |evel #HEcfered aremdimegtsd aiagmantapdpage enyeripton dasy diearam & shivode

term nal ebign®nbsnd®@89 are associated with content objects 840 such as t ext
obj ects, text styl obj ects docunent

printed on a pri %Dt @? ne%a%%sménb%lrg?aclg%%nf et ot tﬁ’feele%%dg%l%%’ﬁl?sa PSPt 18"'35

parti cul arth¢ depnent $3@hs o bierprolrical gnetiler\mwetenmmeddmurmmtarm ssopiasgd mali ed and
ot herwi se Jo%mgjge@lmF&m&h%dje&secems bﬁLtgrﬂﬁgé §13m twdnéeth ReSAR, Cases be

associ ated with content_ object’s whi are dif fromthose associ at ed
with thei rPﬂnt?BrOFésrﬁ’eﬁﬂM‘gatpe’flﬂﬁlaﬁaﬁgeéfzeﬁ%fcgord%f%4 pAfeRleY yeershwele faelge cont ent
obj ect s ar@efatntk,aheldotudicfas pafiaddd aftt dtithvask foﬂnee&umﬁenaﬁe@ﬂmaﬂﬁﬁmﬁamﬁ page is

al so descrj he rate lLow in ut rt.icular
page i nst angerg%%ﬁp o gat%!%‘éqlct)hrcﬁgtan ¢ O%Iea”&’f m BIL ef)eﬁ%et?’r? ute %Sgoﬁfaﬁ? E’Bﬁa ¥#F ough
ot her i nsteereeendng termlhﬁé eleromits, malg'éarﬁe@erp ﬂxpmn@nt obfﬁhearpméeeh@e Ho¢h prilted nDSt

abstract doGipesta BRekdnm EHd';QEb RN hecrmﬁaeepe%y% afldvh QY6 BptSfhrolfh o T €QUEST
a copy of a docunent w thout bei n%rs orced to accept t e source current S

speci fic fOFIRHE PaecrpEnerSaf torhg propyded senaralsyiomgneyt pilyd PrPERilr Bs'pFessf er with

a dif f er ente pagmesia@iptidnor exanpl e. Conversely, the presence of the
forinatted docurr%ﬂ%;yé!&%&&ﬂﬂgtAOQths% ct Elocgm&?‘&gcn t?olil\(/n? fbg ege\ll‘\v/%r t110 ser ver

to efficiently interpret user actions on a ticu r|n
for mat t ed SGEYAEPRY 08B docepms ishoyt hsing fragd o %?epﬁ‘tbﬂrmft @Hﬂﬂpﬁ&@eﬁpm&mpﬁl ons 5,

each of  WecGRerGRSeSk§uedife @ caﬁgt bt 9 piRdt e 1 eﬁ%m%geeilferre@te go. Each
formatted el enent hasas gtent gr zZone 58 ontheﬁlﬁ hi s

defi nes t HEER¥PyE° ﬁrlesi?’éceé’ Fﬁ"ﬁ’ﬂ tte CSLREIR ORI %Wsaf’f‘ﬁfag‘? nput
fields. A soguwndgideninsteartead8ioncorapesipdngsntddpage. f or matt ed docunent 834. It

consists of a sej f&fmatte‘aacﬂﬁnﬂeﬁ}%@ré 1§ts §§9m%ﬁﬁ>§n }(}&Qé GRG0 &S E’a%ﬁ'gyz 3t 0 a

page description 5 of the formatted docunent page ‘I nstance
descri bes i cqpsists of Aisefuns Tsntied drmind telsmenss 835. BEH‘H ffff@&ﬁii dismenh Basgagetial D 50 of
the net pagent oRz@ag®on MS AR ChisidSindOhe QAT ar@fof A QRMER Hichi 80 BfpaMAE ahd 1t

represent Smﬁ‘nﬁe?(gy of a page request ed

A document instance 831 corresponds to a formaited 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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in isolation. A page instance consists of a set of term nal el enent

i nstances 832. An elenent instance only exists if it records

i nstance-specific informati on. Thus, a hyperlink instance exists for a
hyperlink elenent because it records a transaction ID 55 which is specific
to the page instance, and a field instance exists for a field el enent
because it records input specific to the page instance. An el enent

instance does not exist, however, for ;gtatic elements such as textflows. A
term nal elenment can be a static elenment 843, a hyperlink el enent 844, a
field element 845 or a page server command el ement 846, as shown in Figure
27. A static elenent 843 can be a NPA084-SG 19 style elenent 847 with an
associ at edstde glemenbf/evith @3dsociaied wyld fions¥l eteiiow 8kBennidthwitinarossoieikdt ed

styl ed tex{yiohie Qﬂjcc%@; an@ﬁ'agé Elﬁﬂ:ﬁt SQb %ﬂ?ﬁltassgége@%ﬁég e@ﬂen@%%t@h@ gleﬂléﬁ?ge
el ement 856, a grag i.c el ement an_associ at ed graphi c_object 857,

a video cl 1P "Bhémarpciand grappie Rbissh 8%73%6’8?"3&]‘@& ey &3t with 43 ass@ﬁi‘t%‘f‘d%?? an
audio cli pot@dcem,rm a8ER cyl didmemrBSa g BlOM AdosickedatdioRLE bbjgat ER9) (&Qltscrﬁﬁglamﬁf a

script el e@%&ﬁééa‘ﬂaéﬁnﬁ &??&C%%’ﬁo%g I obj ect 860, as shown in

Fi gure 28 page 1nstance as a ield 833 which is used to
record any di git &l paphostageq sy bagkagoynd ﬁeld Fa% avhigh isciyeddoerscordotny aligitklyink 0 a

specific l@pwederltﬁmgéwmdhraoésh&aﬁﬂﬁtt)e@geedcil@ﬁm@a‘mthe invention, a tag map 8

11 is assocli ated age jnstance taq_allow.tags on the page to be
translated into %\{h ff‘BTf"é 06‘% ?ﬁ"em}f?ﬁtg"é' 3 g AP FLE RESIPSKER TR B PR RIRKIT e

preferred entodigyenth page ot paglechisb atlonomnigipgdes of a di stribut ed set of

net page paglg SeqyelseAct NEHbRRYE regi stration servers 11, netpage ID
servers 12, net pagg, aaRh ka@inRR, SRHYLN %Aécons&?&%%ﬁ‘lbﬁ)tls{pée{ ocfﬁéd,agai %@Wers

14, and netpage printers 601 connected via a network suc

Internet, S8 AGITPRES "rEsgitioa S?""“‘I"de“ﬁ‘i@@"p%?"‘?‘édiz’s‘teff’éﬁelaﬁﬂw%‘@}‘ vaYers| 13) js g
server whi @kpagee@eliod&nrsekai 10 RshRe DRGB! UsRESed viaDSRSyorPI9 fIe EsSthe
applicatiofs and oubl |Pcate| ons, and thereby authorizes various network
activities. 1t° a4 t‘”'ﬁent‘(fuéat es users and acts as a signing proxy on behalf
of authenti cat edTlaPs@lfpsgel regisgrpiion isereer iLbis a strvewdigh teceydporelatjonshiph bawesn oxisdes

handwr i ti ngxy @ERGEI1ablIRRIRECIMIpERRatiohS atleaG Ly DEEHROWRous BeholRRGRIDANE
server 10 i ntains Eer S stent information about page descriptions and page

i nst ances. ™PRECHE PEyEd #ht Ror Retmgcoge® Mt ?ﬁﬁ’r‘ﬁé‘i‘“"ﬁ? Pegen aplicalitns  each
handl i ng arssubies Iicdso pagidesi mmﬂmcog&ldﬁcs&vﬁespag&scrﬁmabefe aha;ﬁgermgmt ai ns

user input se%@lj l%%auirta%é pg’@lgt tﬂ]?cgﬁatfe ﬁ%% e deg(!ngt?o% Zad ggcehms%.ucen gaegpe DI inters

send netpage input directly to oprl pade  server. age
server i ntisPpidrdudesapy sy qf pgeg eewerSefaah lilao@ms & subpreofpagedrsiepcs. §incd pagthe

cor r espontieRer al&agemtaas ARt ﬁﬁg QaihdP f® BhcH Bhige Idtaile] GG B8 HQACHHFE PlintdrdBnd1l ON
demand, and tpggr 01\1(;%u(tj ?iuectijp taé the appropriate page server. The page server interprets any such input
relative to the description of the corresponding page.
A netpage 1D 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. Muitiple 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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bal anci ng of page servers via its ID allocation schenme. A netpage printer
uses the Internet Distributed Name System (DNS), or simlar, to resolve a
net page page ID 50 into the network address of the netpage page server
handl i ng the correspondi ng 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
docunents to netpage printers. They ape described in detail in Section 2.
Net page servers can be hosted on a variety of network server platforns from
manuf acturers such as IBM Hew ett-Packard, and Sun. Miltiple netpage
servers can ran concurrently on a single host, and a single server can be
di st ri but efingratity provishb by nespagh ensiers, adgpypartiqulan e fayfotiqnhlisy NPAGSULYSE TD

functi onal iehyr 2k detke¥, NELRAGEprs Gl &Sty B WhnelpRecPPbilah Whd as b R8page
functionality provided by the ID server and the page server, can also be

provi ded dPfEEET 3 OTRNY YREPH RS SpPPEHEe such as a netpage printer, in a
conmput er wbbkst afHpNeTPe6E PRINIER| ocal network. 1.5 THE NETPAGE PRI NTER The
net page printer @®lnesgeamin@pfiliivamcepliatrie ghich & registpreltvath eigh napdgh sisha aadt page

syst em andy;Rrdls dBRRRRIG: &B%%rmégm s RrfE Bt AR, 1{4’5 %tugﬂﬁp%éeplgj &, Eac h

printer has a unique printer , and 1Is conhected. he netp

net wor k vi 294 G9BIeqiEr R theunethags Setiprk viaggtvarssuchjag) i frtepnet; jidgalky vigradsend

connecti onconsfdpi@il fromidentity and security settings in non-volatile
menory, the netpage, printer contains no persistent storage., As far as a
user is concerneggmngﬁglﬁgf it mﬁgwiﬁ%m%b%ﬁﬁ?giagaWﬁ?ﬁ%d@?ﬁmﬁﬁﬂgPan

i Nt er act i veypinguygEstentgRmee. Andr tsiamesr Wi codverndiie”thealeyodfis thdemgitgt. Netpeder d

net page Pagfsemdakier) Qoross SAAERE RAERE Mo Rip &ﬂehls&%t@ne?%&ggggerpég fpters. The
net page printer receives subscribed netpage docunents fromnetpage

publ i cat i oRdePedingpiparigular pefpage iBtetirent i s distributed in two parts: the
page | ayouts, anthd hepagcpritiddr réceixds samchbedBgmze dRjuaisSiok nabhep piulibaibe t he
pages. Bec rsonal.j zati age_l.ayouts are typicall ecific to a
particularggﬁﬁégﬁ?%g?agh Egégg?%g%5?%%%%§F%@%”?ﬁ%&gﬁ%%%??%g?x?gg?ﬁﬁter vi a
t he appr opthicss ehislhppsulate thy erges. Buayse ofirstionalizatien, prs lrauts aredypicelyesposifiser 2 hand,

are typi Capakibuiaabs@iheiinti Bo £t P&hitcaSUD 86 kibkeibs s pARe v OmMpBroptit JabL@sty, to al |
subscri berg’' printers and the appropriate page servers. %he net page
publ i cat i oﬁeX%%PO%?ge SPFT s &¢ Ofbﬁ‘pelpag‘g Girerniaty ??%e%?“‘lﬂ%ﬁﬁ PREIoETs BRI 4TS nt o
poi nt cast smetidst mAltsitsabtrs pridiérs @id toapreoprintegagt evepoi Nt cast of a document’s
Gnce the pri ntor RacpEckuS o CoRlEY bk SkRn of By Bl E", 12
defi ne t hepointcasts and multicasts. After receiving the pointcast of a document’s page layouts, the printer
knows which multicasts, if any, to listen to,
Once the printer has received the complete page layouis 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-absotptive black
ink, although this restricts tags to otherwise empty areas of the page. Although such pages have more
limited fimctionality than IR-printed pages, they are still classed as netpages.
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docunent to be printed, it can print the docunent. The printer rasterizes
and prints odd and even pages sinultaneously on both sides of the sheet.
It contains duplexed print engine controllers 760 and print engines
utilizing MenmjetTM printheads 350 for this purpose. The printing process
consi sts of two decoupl ed stages: rasterization of page descriptions, and
expansion and printing of page images. The raster inage processor (R P)
consists of one or nore standard DSPs,;757 running in parallel. The

dupl exed print engine controllers conS|st of custom processors which
expand, dither and print page images in real tinme, synchronized with the
operation of the printheads in the print engines. Printers not enabled for
| R printing haveAtieanabpeipagn piinger pripts petpaggonishdern pf bReabbor prdiafieedbleade i nk,

al t hough tg}m&rsrn%tpmt%t% rhoROedidlscQ RN S& £'EBB¥ PR te9fsup}3$}§ -PRfEoncA t hough
such pages have nore limted functionality than printed pages, they are

still cl asTHMe yee Auksprpgesat lepjboqy g tilies sobemp, aﬁ‘b‘?’eﬁﬁltagr’?@? (orgaeh sorfap tie- Tei nt s
net pages owg siapdlswhith papes thbdgetihp e laamiy et pagent apcﬂdciﬂﬁdﬂf Becbiag pri nt
onto rore AL @wﬁhﬁ?gdocﬂmen?‘s Gt S o%hmean 1‘9%3 ¢an orregtﬁfmt Uy thf er supports at

| east one sur ace type, suppor at 1 east one tag Fr T ng schene, and
hence tag map, f Bigure g shoves hef mgetw@r Cl?ﬁqehagltaagreﬁ@pnmtmla@h idageiorbes t he

tag tili ngmmy@ﬁglg{ﬁh&ywuéquogQe&%@tm@mg{ocunent beconmes associ ated
wi th that docunent é 6\%}5 docunent's tags can be correctl
FORRS ™ ert

interpreted. Fi gt'}rpée &" e CeRge PRA'Y ﬂﬁ‘EFC“Eqdd’é?eﬁ?rélﬁtﬁléﬁ%?t@FPecti ng
pri nter-reliea:vvewﬁthretfsxeﬁca'taxﬂlmsmta|mt ained by a registration server 11 on the

net page nefywprKk. f nbodi ment of the netpage printer is described
in greater ‘detai [}"fe"f Lkemagope%'ugmg pleld Inda€ TR SRGE rah F i El%lmj.r to 16.

1.5.1 Menj et TM Print heads he net syst em can operate using ters
made Wit h tachwlwéesarlaﬂ'&élgdhﬂﬂ?lgvlﬁ%Plf‘ﬁ?qlwflic n@qeﬁtl@erhﬂeﬂr@&wegamnmdumeﬁg t her mal
i nkj et p| RERM:LEBE WidE coblbhel hoceptasL it i€ ieidbleaRt Qtnogiga Phit:, hatole QMBGAS .
Hovvever %r WI de consuner acceptance, it is desirable that a netpage

. C 11S11C . . .
printer have the ol | ow ng characteristics: photographic quality color
printing * high rhotagranhi gpadigtcolor primtingng  high reliability | ow printer cost

low ink cast | Q¥sRAPES ek Briking

. high reliability

. low printer cost

. low ink cost

. low paper cost

. simple operation

. nearly silent printing

. high printing speed

. simultaneous double sided printing
. compact form factor

. low power consumption

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 Memjei™ 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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sinmple operation nearly silent printing hi gh printing speed
si mul t aneous doubl e sided printing conpact formfactor |ow power
consunption No comrercially 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
technol ogy, referred to as Menjet TM technol ogy. MenjetTMis a
drop-on-demand inkjet technology that,incorporates pagew dth printheads
fabricated using m croel ectromechani ca? systens (MEMS) technol ogy. Figure
17 shows a single printing elenment 300 of a-MenjetTM printhead. The
net page wal | printer incorporates 168960 printing elenments 300 to forma
1600 dpi pagew dhhprigtiny demep3Phis @pproxiimiely 3P imfrrans logg PA2treisrom rédeyAgmys Nt S
cyan, nagestigse dﬁfﬂhﬂg@‘f&nem € borm@NH a sliBdn' BB e 301kS ASorii¥ehds CRROSABREtata
conditioner and ink fixative. NPA084-SG 22 The printing elenent 300 is
appr oxi mat °r WG PEIE S IPER YO i crons wi de. Arrays of these
printing el enent 8Mapr eehiarsrod the @rintig Slelnént 600 HeIh6 hézalt 6023t nblartrini 31BOMPOr at es
CMOS | ogi c r er ...t mng, . an rive clircuits (not..shown). Mjor
el enent s o?ozgﬁéﬁ%?%gta?ﬁ% %“fdécnsg%;jag’o%e ]3?8 egnﬁgjgé’ltge %ﬁﬁ,gmt & {rﬂ\‘%‘z“’z 2 rim
303, the 382l keamipaiBey. UBOREssive ieiudior beghh pais 309} the @Five péveatdr phchordAntdd i m
306, the |Qvek @0 3RMor 31 NendARtdiMSet 38Ct uat or beam pair 308, the passive
act uat or beam pa'& 309, the active actuator_anchor_ 310, the assi ve
actuat or anchor g' SACHVE AEHALY BoAm R PR ek isallyyoaed S thg RAEIVE AYFIRE B BRA M pai r
308 i s nmecHanitbabi 19 Botheamt peit lre aphssi av deiteipaail Ofmcloepint@d end 3303hat t he
j oin 319. LI §ed ir i or, poi nts
T R s b L XTI
a cantil evEpegr@Pectrot hermal bend actuator 320. Figure 18 shows a snal |
p?rt of an arraym&epsgghm%uﬁhg&eaﬁ& agﬁpofi)ﬂﬂﬁligég&ﬁ@ts%OQrMﬂm%%ecﬁ;sé OE 315
of a printi enent . . 0SS section. i s, shoawn wi ut _ink, to
ol early srsue flFF e petfo Tho ikall dponyfhbnas Gebhbofins or " 201,
Fi gur es 19{lginlet 319 fabpasaesdhrd@l ty sildvowatetd@l.operati ng cycle of a MenjetrM
printing el ement 300, lgaﬁ,gg{b?anh%@ shSP MR pdie g}aie%ﬁmﬁ]jeﬁ@?hﬁtaﬂg@e&&t the ink
meni scus 316 prior to printing an ink droplet. Ink 1s retained In the
nozzl e chatffer by surface tension at the ink neniscus 316 and at the

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

droplet. Ink is retained in the nozzle chamber by surface tension at the ink meniscus 316 and at the
fluidic seal 305 formed between the nozzle chamber 304 and the ink channel rim 306.

While printing, the printhead CMOS circuitry distributes data from the print engine
controfler to the correct printing element, latches the data, and buffers the data to drive the electrodes
318 of the active actuator beam pair 308. This causes an clectrical 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
buige. 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
NPAOB4-SG



fluidic seal 305 fornmed between the nozzle chanber 304 and the ink channel
rim306. Wiile printing, the printhead CMOS circuitry distributes data from
the print engine controller to the correct printing elenent, |atches the
data, and buffers the data to drive the electrodes 318 of the active
actuator beam pair 308. This causes an electrical current to pass through
the beam pair 308 for about one m crosecond, resulting in Joul e heating.
The tenperature increase resulting frgmJoule heating causes the beam pair
308 to expand. As the passive actuator beampair 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 t heatdicashisws Hér mal bend actuator 320 bending towards the substrate

301. The Iever amn%% shdwR NS et (sfmamﬁ{@a\é%@@% atnetpgg%nmgzaé enGhaRer 304

The nozzl e chanber 304 noves about m crons position shown in
Fi gure 19(HM cﬂr‘h‘f@efuﬂw&&éﬁgﬁgapﬁh(@m1°ﬁ1¥2b%@)§aﬂ'édﬂchh§“?ﬁﬁn@z@mﬁm of the
nozzl e 30204andoﬁga(mﬁmmgz% dre cbﬂktmmmwyWﬂMt@, mbpdpges mErda@pdaazezﬂb@d ri m303

prevents th n us 1) di n crQqs e. sur t he
nozzl e chahber %BZE ‘k&egﬁoﬁé’g%%e Fat (P{m% %Ofa temlr%sfated’ Rriging 9@0
equal i zes, pmfh%mb@ror@@@Ofldt%lpnhsdltydhqlﬂ@nletgiﬂﬁgl naI posi ti on. Th| s aids in

the break-off of 1, Bl%te!:tfﬂk: ﬁlé&@lu%e ot é ﬁMtﬂ:g& &ulﬂﬁg dp@x'éné#a]mk{k éum'@ waQIZaéb 8

chanmber, as shown in Fig g e nozz|l e chanber is refilled by the
action of tH&ed t?ﬁfl%&f&l%%‘?saﬂe Npi\wachg@ﬂé@oat e 2 UITPRORYIE meadk evpidgur e 20
shows a selmesdl ddough yidhnthd @RAIrPEA. ard fired ToejrPAGALIidzAE Gliard hdle 3Berﬁginh of the

i nt head | : t | | 1
B0t head ighAsulald, thd Rl WE RIS LR SALIGARRIT B M08
pri nt head) out whénngsele mrarhiplestdingpaipie. Tospremoutdek 14 dtomtdndng thg eekzlegparhishead in

t he di rectgegéu\aﬁgthegm@ermm@t head has 6 rows of interdigitated printing
el enent s 3 bf& g?%Ee six colors or types of ink supplied by the ink

—-D

inlets 312 To p %ragile surface of the urin

rint
operation, a nozzl i AT RAT AT °§§'5net%age tgtflﬁéshté‘ﬂca{l‘g l%gr“ﬁ]h‘gh‘ﬁﬁé%%ubst rate
301. For eanblqddq@)z@reﬂeedﬁz, bhte @ dapum awbder@s PO paitioy tagso&czxi epgigiacn inpgd e 331

t hrough whicgla, &H@uaa%kselg&qpi Qlig stRb eev{ce gﬁqdedmmgﬁ saf,ﬁ,gaaté ﬁl{%rea%@h%engaugr d hol es

331 from becom ng bl ocked cé paper bers or other debris Itered air is
punped t hr 808H Sfrdiaied ryricas é%?es%ﬂl?ﬁd ingppre defailhslovnts sysemdtdisdoneses dur i ng
printing. Wmnmfeememn ¢oadact&aﬁ tHe FsGHMcd] faiyd tlﬁgpenhhﬁ)}ml@Z&]ls&‘ta@Lhaﬁ guffictent SR €d whi l e

o P ctaph® thflafanabfye (1 (B BAGEEER G AEL o BRRL GENIGE, O e

net page sysPem I's typica usi ng
control | erthd g is pryrypied eﬂdt‘v)rel?&bf[ gangmiged do the poule (D@amnm)ome pranggs of bassn a page

via an 'WﬂQﬁienﬁéﬂ:&@ﬁg&J&%nhtﬂ"?aﬁﬁ:ctﬁ@t!%&ﬁov&n?pa@e 2Qki-d- state device provided

with an approprigte filter t t sensin
pprop %e preferred embodgnegt of %e netpage pen o%erates both as a normal marking ink pen

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 Interet interface. Each netpage pen is
registered with the netpage system and has a unique pen 1D 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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at only near-infrared wavel engths. As described in nore detail below, the
systemis able to sense when the nib is in contact wwth the surface, and
the pen is able to sense tags at a sufficient rate to capture human
handwiting (i.e. at 200 dpi or greater and 100 Hz or faster). Information
captured by the pen is encrypted and wirelessly transmtted to the printer
(or base station), the printer or base station interpreting the data with
respect to the (known) page structure.,The preferred enbodi nent of the

net page pen operates both as a nornal narklng ink pen and as a non narKking
stylus. The marking aspect, however, is not necessary for using the netpage
systemas a browsing system such as when it is used as an Internet
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subsequent pen- uPacky@itas a Arr&di Kb KB ms@hlsmbuaatg@ﬁddwmapehhﬁhmm I{wH0 of the
net page whe er 4t chan er .nor,mal, circurst ances,
is at the com‘reﬁgeefh&nftga p?nhgscmfe% vee aef: Fm ﬁ li(mk ("aéhﬁéll‘m(':urfgl‘13 &ht
sel ecti on B2 nibsis owsienit Bagh pintaipojhps a Wﬁ@w‘bﬁgletf?ﬁé TthgeerthQ mb stple iktorssovigehy and
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discard it _ after a fined t| me period. The current sel ection descrl bes a

regi on of 4 Mgk ﬂi'erfgli %{H‘E@S"c fated @i e SprEentEd: Sirafss frpted theegihg Pt esrd | nk
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page. nib style with which they are tagged.

FD

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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It is interpreted in an application-specific manner once it is submtted to
an application via a selection hyperlink activation. Each pen has a
current nib 824. This is the nib last notified by the pen to the system In
the case of the default netpage pen descri bed above, either the marking
black ink nib or the non-marking stylus nib is current. Each pen al so has
acurrent nib style 825. This is the nib style |ast associated wth the
pen by an application, e.g. in responsy g to the user selecting a color from
a palette. The default nib style is the nib style associated with the
current nib. Strokes captured through a pen are tagged w th the current
nib style. When the strokes are subsequently reproduced, they are

repr oducedhas @ ctieity afioker sdnyshisntasiof bontiivogshhabdveling Méhet tg gedis oWikepdy githit he pen

is within ;a@éggpa&{mepn%gs%ywﬁgrghd@gam it can communicate, the pen slowy
flashes its ™“onl’i ne pen fails to decode a stroke relative to

the page, it noridiFt gambweg%{eiim@@ nprpker efgriptgrs:but fepguse g sigterdpta resides i ucceeds
i n decodi ng:rpagestbbmk@ ﬁ@braiddV@ o ntddrk, g Qargelyt inGRAEEMNL WHidhl prinfEtal peatieS its
"ok" LED. A seall nce % E@ttl?l[ed strokes is referred to as digital ink.
Digital inK foOrns HLPEUT8H ™S he digital exchange of draw ngs and
handwriting, for Aaalﬁfqméem@dm:gﬂwf {hopena debraihaivin eredter getaibin Gectior 6 bebavl, ivilie

verificati QR SHERARYW RS- The pen is wireless and transmts digital ink
to the net age rlnter via a short-range radio link. The transmtted
digital ink’is eﬁ%‘t’g 'F@'BE'V‘BTWT)H vacy and security and packetized for
efficient trans B35 P50 ’§°63'F§/%§?§elafufl%’é’ﬁé'6°k8 om thgper IGHMR 85Pet'y ensure

timely hamekd ngndraet diten fomigeti€The chifoe datd hef tipasps i s readtby dik pérawtgeit Ofused t@r i nt er
|t buffers,di,all dhvehddlf, Au@h Ly ?#&9' THIGR Hows &mﬂ?ﬁﬂ@%ﬁ%ﬁ? 035, 2

capacity of over Len m nutes of continuous han fre “pen is
once agai n®tickend ﬁtefaﬁta’ﬂg‘ém@f tofe gr¥ermipedand gorindicatinn of e @la&‘f?yaowwlé?féhfpdﬁ gi tal

i nk. Adpe Nre AR tdBe pRYIoDE B6taekdViH: lli)hd@f]ﬁﬁg HMTf@Qﬁnsﬁfttetptﬁ kﬂaﬁ)ﬁz&éh wifdhdtit r&Eﬁ@suse al |
St ate ata.r ages 1 on n the networ t Is
v R Bt e IS S PEAES 08 Bia s B nefiR B Re Prigretie et L0y

parti cul arwhi¢hmasintains treabmespondingprboidstameni3o df thtsrhtan;mus the strke 0hd fogckervir. gr eat er

detail in t, Clied i NETPAGE
| NTERACT]I O%%’#égg Evét@e%%é’gg%%\‘ide‘?ane%‘%g%?% t?}es cfgt gylﬁ%sag? aid%gav%greaaédé%? oke from

the pen 109 %@ﬁvaﬁtr?égeﬁé'ﬁeﬁ%ﬁs e dEaplnenigesionsts Wﬁwpactﬁé&eaﬂd@é mpintaipgh  coded
data 3 of pehatechiBgs adetpsee Ip%’ﬂderbﬁf (eR1dDQThABRE ldybut keerdt6 OBledisuchenX @6ddése a

novenent , hasa ws the identity of the particular
page and assochfGSaﬁlxﬁg’@mu Sgg’\r/eéde%“%er%ﬂ tg?netpﬁ%enatwf)grm ned and an indication

of the rel ative Posithépwé segeotcetvisghqperpke from the pen, it retrieves the page description to
which the stroke applies, and determines which element of the page description the stroke intersects.

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
NPAQ84-SG



relative to the page to be obtained. The indicating data is transmtted to
the printer, where it resolves, via the DNS, the page ID 50 of the stroke
into the network address of the netpage page server 10 which naintains the
correspondi ng page instance 830. It then transmits the stroke to the page
server. |If the page was recently identified in an earlier stroke, then the
printer may al ready have the address of the relevant page server inits
cache. Each netpage consists of a conpgct page |ayout maintained
persistently by a netpage page server (see below). The page | ayout refers
to objects such as imges, fonts and pieces of text, typically stored

el sewhere on the netpage network. Wen the page server receives the stroke
fromthe p‘é#ﬂpiiCtﬂ which isj ussdevdert thehyparlink itieerded e fonrite or appdais dthe byer'sdifstook e
applies, hﬂ@ﬁgﬁg&ﬂg@dﬁma&gmgggﬁ@nggﬁmbbe page description the stroke
|ntersects is then able to interpret the stroke in the context of the
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link 1D 54WM]hﬁHnm1&ﬁB§wMu&£tomepﬂﬂydﬂ&{| ink to the application, an "alias

required” flag the i nclude the u r'sapli ation
s 1D 65 1 ¢ A RUSEPTe B s, 02 afkared o ool 45 S5 R G B o on
which is uwaﬁqm@npaghmsmperwmwnhqlepquet@ﬁd@:da@sarammmacttoeﬂmanabmrs in
the user’ sy doficYiata to REapPRR! fopégmﬁdleemmppﬁé &?ﬁoﬁbeaﬂ{ggymchﬁesm‘a&ea n Figure

29. When a hyperlink is activated, the page server sends a request to an
appl i cati oWa%%@PECaWOPH@“ﬁ%@%‘F% The application is identified by an
application | D 64he gt iddRda phel decatirit selbdlon 82616 3 QkME6h hy@eﬂntkemnaﬁdﬁal way

via the EN]& Ksp%glg%ucfés th;[: cr:]olil totf}.!tgeasssooategg%/r% ! mnceg‘%ﬁugeg L erpn}icpa%é lnkS 863,

f orm hyper and select I on W m‘ﬁlgme 30. A
gener al hy@@?ﬂgh Hikhe hypgrlink has lite eptmit dglts” atyhatstsetf agly inpul singk ellagl e mebrissionr  nay

sinmply si g@&blu&dwhegﬁ&ﬁmﬁﬁdasgnéfe&% fé&fnpaﬁlﬁgzrh%eIM%Hubﬁk subm ts the
corresponding formto the application. A selection hyperlink submts the

current sel ecti OriYPEIFHeHBIOT 4t 370 Slempnt Bk which li‘aéﬁ"t aS%ia@EPYPS‘?F‘J& Shtains a

si ngl e- wor oy @Geeuef 31t Blén, infud becer any field element in the group, the hyperlink 844
g Wi P, yp
associated with the group is activated. A hyperlinked group can be used to associate hyperlink

_)_

behavior with a field such as a checkbox. It can also be used, in conjunction with the “submit delta”
attribute of a form hyperlink, to provide continucus 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 elemenis 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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the application may return a singl e-page docunent giving the word's neani ng
within the context in which it appears, or a translation into a different
| anguage. Each hyperlink type is characterized by what information is
submitted to the application. The correspondi ng hyperlink instance 862
records a transaction I D 55 which can be specific to the page instance on
whi ch the hyperlink instance appears. The transaction ID can identify
user-specific data to the application,for exanple a "shopping cart" of
pendi ng purchases nmaintained by a purchasing application on behalf of the
user. The systemincludes the pen's current selection 826 in a selection
hyperlink activation. The systemincludes the content of the associated
f or m i nst amdwcgBR ap ﬁssepidtf’dr‘mlh§ﬂe whasp lvpaderrnvdaton ¢he, type af th gomgiaponding fiedd
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i nst ances B¥@ding vetyiog blstples?j@mﬁowsallbweheﬂét@t ‘ctrseaheﬁ?efqtnsmacﬂ@n@dar timepefiot m Each
field NPAOS84: SGudel RS taRae has an associ ated val ue 871, whose type depends
on the type of the correspondin ield elenent. Each field value records

i nput through a ﬁafftplﬂdmaatrﬂ%fﬁdfﬂ“@dnkr B}gmli'lﬁ&%??e%ﬂsqfaéﬂoﬁtmeﬁa@% ¥ike or  nore
printed neipMyest, cathef #iathodiseSHE adétdfEtRad sdks BOMEadhnblieGuiisBts 32 a s£af:h form

i nst ance di cat.es whet her t he rmi e,
frozen, gﬁe%%ﬁegg%n%%ﬁag Sﬁnéeagh |fwglﬂ%§& l?cudesm%ongg fve dfqo Om ?Ps !f)‘}rll nted. A
form becorﬁelsd#s?@jzmleﬁh%ﬂmtﬂw% si gned. A form becones subm tted once one

of its subm ssi On AIMRREk: Bl6Ta(RS RRRIx BAL 812 84 ficl¥ HsESEawildtR1dRYREFd | Nk has

its "submt del %al attri bléte set.. A form becones void when the user invokes
a voi d signature field 880. The field element class diagram is shown m Figure 34. Any digital ink captured in

=

a field’s zone 58 is assigned to the field,

A checkbox field has an associated boolean value 881, as shown in Figure 35. Any mark
(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.g,
August 1990).

A sgignature 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
NPA0B4-SG



form reset formor duplicate form page command. A form expires when the
time the formhas been active exceeds the forms specified lifetinme. Wile
the formis active, forminput is allowed. Input through a formwhich is
not active is instead captured in the background field 833 of the rel evant
page instance. Wen the formis active or frozen, formsubmssion is

al lowed. Any attenpt to submt a formwhen the formis not active or
frozen is rejected, and instead elicitg an formstatus report. Each form
instance is associated (at 59) with any forminstances derived fromit,
thus providing a version history. This allows all but the | atest version
of a formin a particular tinme period to be excluded froma search. All

i nput i s ceeptraiedendd assignidgh thelfieidiskvaluilhy digilal pighetng 78 swemisd ving tefpem usds  of
tinest arrp;r,g.vate glgflsﬁm 19y g,ed@ﬁc B appﬁ@aa&l mmh\mmne faﬁm @‘nﬁrfe%lgﬁhftur@“veﬁﬁéan&f:s styl ed

strokes 8 Each stroke consists of ed pen p05| tions
876, each Wi R0 e b PHEPE Jegoweh ROF‘}deq‘lt[ﬁ’EeF%nA‘ﬁ?PEf‘“ﬁF‘ﬁmf‘BerX@ ity di git al
i nk cl ass i &gita Mehtificgionwithel Smtddf gid ne”, FBternR cEdgaitich, ¥bleapnt2, 8485). can be a
checkbox field 8%7 t .87 i s'gnature
field 880. The flﬂe él%le gﬁésnm&d%’{' gétg dglgraglr’nb%}gs s émﬁédlg?\ %—‘?élen%m ]

di gi tal i nevempnytaene o page apqd dojeginos acpephiapus gt qamhaygagy agﬂqeﬁedtﬁsldtvnfee erl@l lﬁ A
checkbox fin@hddd Rag ram das SAGIRESH Wﬂéﬁh@@m&% as shown in Figure 35.

Any mark (a tic Cross, captured in a
checkbox fi el d'sK%ddﬂ?é S‘éfi ﬁﬁ‘“ﬁ‘&*’é‘i’“ﬁ’& atmsgz“éfg’gua}?i‘d f 5o eI T el d' s

val ue. A tfemififidsel d has an associ ated text value 882, as shown in Figure
36. Any digital gpk %qF IHetd Re hediltl s " cally
converted to text via on qJ?iéandc%“&)( ofrlr eco(g)grglal ‘tzogl%ﬁ % g}{%%; %oe%lf i's
assi gned t&miohe qfjtas annwwea% ray) thag e’ Oﬁl&ﬁdwel mﬂhgccvsee@gm # Pigpepj of pen

W1?|h| - underlﬁatﬂfa@gd) {tS@Becob@e n&xoamml:rael}r@ﬂ@@rcharac@rs witbrelativeBHiBEh a@rﬁﬂac;_ mtﬂ&kahar a,
e State o

in. On- L| ne tion"
Transact i chs™ Beﬁgﬁsa’f%f L TR S s 3ﬁ ‘X}%é‘hﬁnﬂgmf’ﬂt gﬁ?’?r is %qmai‘ﬁﬂy No. 8,
August 1998)eratll ogergimathovered andkeah b amerand esboti atedndi gi tal signature val ue
883, as shown | nDFg'itQ'&{keas;iﬂeadﬂ%Med h@hd b sdgflbceRRERECY sBoi@ wilH R W e

field s zone is autonmati cal verified wth respect to the identity of the
owner of thRFHSEIR eleget Sé"’&l‘iﬁpt’%{‘fie"st? &ﬁfaf%eme@ Sc?fg‘tflh'é‘ seen By frinterRstation: m of

whi ch .t he Adyeduekel ot ppedded & anNBﬁ&&%gi@ a8 stgan ey ﬂﬁ)&ﬂecﬁiﬂdhealﬁ&tggﬁﬁﬂﬁél&s t he
field s value . Jhe digital signature is generated using the pen user's
private si g%a{ure %y specific to the application which owms the form

Onl i ne si gnat ur eDiegial ik ceptiregining the bagklzdoundnidd &t psthr(edew 4 ovlcchiona atue.

Pl anondon, ¢iRum@AflioPot &@ro%t)@,obje&% % Lol in@hRkRALN b Sel RS Jrlukalb@chvand Wit er
| denti fi catl on The, Stat e of Pattern Recognition, Vol.22, No.2,

1989). A f{PEF a@oéwﬁac?@“}tﬁ‘ﬂﬂ‘étﬁn}sﬁpq ipatiowspei¥fen” attribute is set. A hidden
field el ement do®shlaPotimmarises these various pen interactions with a netpage.
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have an i nput 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" commands, such as
strike-throughs indicating deletion, can also be recognized in form
fields. Because the handwiting recognition algorithmworks "online" (i.e.
with access to the dynam cs of the pen novenent), rather than "offline"
(i.e. with access only to a bitmap of ,gen markings), it can recognize
run-on discretely-witten characters wth relatively high accuracy, w thout
a witer-dependent training phase. A witer-dependent nodel of handwriting
Is automatically generated over tinme, however, and can be generated
up-front if necessary, Digital ink, as already stated, consists of a

sequence Ofapid $ O¥&fAma peh irtdrSctips WknSiidayei N @ particular elenent’s
zone is afpPcheRE TP elTeMPBYn ifpl 9 &l %ﬁﬁﬁ}ﬁfgﬁ‘r‘e‘my_m—

I nterpret ghygefink  ABenshll OKeCidRT appendeidudntlt o8 lapfikaton nk stream
i s appenddd to thefbaeKgrolm@kireld s LEghil 18dm foAbplREfoRam gital ink
captured in the bagkgewdnd [dicel d 1S T ntlghmpmitdeRStichSo apphi€dtiee | ON ggst ure.

Gi r cunscr i [périnGRIdOT [OpBekboxX  IMyénaBb] ect s nsigyaniekaididy | nterpreted gs a

sel ection [of the cregunscr I[Hx@awritbb] ect SiCoravet: Hiali nk tdwextasdsigakext dt §r pr et at i on
is applicgtion-spegific. Table 2 sunmarfigdes t hese various _pen_intieractions
with a net|page. NPRGBMRESG 4Vgitehibk e 2 - iSesipmaligitél inkdn figleht er acti ons jwi th a net
a e Obj ect|T PePen Signattict iSanafyper | i nki@eifedigitaCnk srstiberigenesatei on |t o
applicatidn Fornd |ckSubnmit formto apqﬂfg'@é@ﬂflﬂﬂ!r@,@ﬂf@'&i P AARISUL M t
sel ecti on fto—applitation FormfieldChed < I ' ield

Text Handwr N EngConber+—ei-gikegimeatiption, ,iassion digitaliniclo curtant seleciony o |

Drawi ngDi gital inkAssign digital ink to field Verify digital ink signature;
gener at e Si gnat ulkSygnabanta agiutal scétign ot caclepenf ThE ealantionassisg simelly gt thall
Signature by fhogh G RELT § MEEIRLACRSE o sl Rloichid ae? of Yali:

sel ection The systemnmaintains a current selection for each pen. e

sel ecti on @eAYiiswEriredifableehatiffe npst recent stroke captured in the
background fi el dThelia® dgedl @l dhfhited & eCIreANEH rddife@ on & nbthha€ bdg¥ kdrdér and is

optionally transmitted with the form data when the form is submitted 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 example, involve human intervention at the application
level for forms which fail certain application-specific consistency checks. As an extension to this, the
entire background area of a form can be designated as a drawing field. The application can then
decide, on the basis of the presence of digital ink outside the explicit fields of the form, to route the
form to a human operator, on the assumption that the user may have indicated amendments to the
filled-in fields outside of those fields.

Figure 38 shows a flowchart of the process of handling pen input relative to a netpage. The
process consists of receiving (at §84) a stroke from the pen; identifying (at 885) the page instance 8§30
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
formatied 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 siroke to
the digital ink of the background field 833; and copying (at 891) the received stroke to the current
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ti meout to ensure predictable behavior. The raw digital ink captured in
every field is retained on the netpage 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
handwitten text. This can, for exanple, involve human intervention at the
application 1level for forms which faijd, certain application-specific

consi stency checks. As an extension to thls the entire background area of
a formcan be designated as a drawing field. The application can then

deci de, on the basis of the presence of digital ink outside the explicit
fields of teleetioh8Romf the gurrenhpeie as hpantairfed bynthe wgisttahensermeroper at or, on t he

assunption that hsgsre%@ghomaydamé@ﬂw@lwaft@é; DTRNAIBRESs HOwh Rerigud 46, €d-1 10
fields outside of those fiel e 38 shows a flowchart of the process

of handl i nY ebeeﬁe PeTpRIatgdedisiie) e b‘? ‘bﬁ‘“gd ﬁé?‘ffa‘@@d acppyding ty B¢ BB ofcBhEsid (Tee of

recei vi ng ﬁractessaﬁl%)stsaaf saérmkmagf(mcm)t\hethaeﬁb, fiddie atchdcyborn gnd @t 89835heﬂfehme page

i nstance 8 e_|.D n e rafer rieving (at
886) the pggmlgg rﬂ |o§% ; dg%%$ Oaﬁﬁm%%§t§%%3Kme %or%a 3 ehent 839
whose zoneal8Bativile dstt«mm (§t ﬁ?@r‘@e@ﬂsﬂw feplsk ip p texhifigidyand af so88@¥riipghet 5?9@} th¢ he

formatted ghiaraii cwuseeﬁﬂ%dﬁhetﬁalp%f&le &bﬂp@&%uon Iaﬁd agggnﬁlg@l@mb ng (at
892) the I‘ﬁCEI ved, stroke to d val ue

nk

i nt er pr et i RECPETEOIPHEt Qe éﬁlﬁr’ e %}*e’a‘F‘B’F‘é’ &?teqnwwgéﬂi 9%@%%@@6“&%

det er m ni ngignh@ie fiBA4)d iMbvekiiBing (ah®3} thedigital ik palictsigadmracthepers owke didghoup 866
and if so t hat. D sRE ¢ ] |88 ely
ot er mi i i 4R i befiinty (h0E ARRPEL 3147 F (R BE LI 1@k AR Y 2

hyper | i nk erewenine foren. 3o Wiy thechelpaitiienepistration OB andsing e PersqyEaicH migyate

hyper | i nk; signahie@E@kiing@d e cdrBspbhiithe ARHEMEE aff asdidhink (RHE5) fub 8kghi Qénaﬂbéﬂ@r l'ink,

e

appendi ng &?}. 4399% the received stroke to the digital ink of
backgr ound™f 'ef ¥"833; and copying (at 891) the received stroke to the

current NRAS84- Bay8Bersal Gatmans826 of the current pen, as naintained by
t he regi strati onAsgeyerver @ingandeis 38amuimdvich idepdled lechllf bothe epetserpdr. 16t ep 893

in the prog&g&s&ngﬁdﬁn@a&%@dogﬁmmm%we@ the accunul ated digital ink of a
field is interpreted accor pe of the field, The process

consi sts of det eﬁﬂaﬁﬁsﬁﬁerf‘?ﬂmﬁg 7°€ﬂ1‘?,§taﬁ’ %{f"tﬂﬁéo“f’?"‘é‘il 38; aduglicatr; fep FRsRmand (at
897) whet hen, 4 ket foeth giningthd P10Ka ge poire St @maagita ¢ lanapiicate aapel conimas®9B@SSI gni ng

t 898 | t t
550 whet het Piie “Pinifa oP b I8 raleilets (RS 91460 BURRL hotihc BRIV G0 1
di gital i nesctdocemniramepndodsor 2 s dorrmehetanetqmmnd Hiieas dhopr oferst® regi stration

server, and aSSI Ao Gorfnbm@d Joidd HiEoFQPMRInE Bbn GORAAM ACHupitcgtX forrh Gontnbia T i €l d
vvhet her .t he ?I eld is a_signature

val ue; alterpativel rm ni n t 90

field and T¥¢st V& "I‘lﬁqfi’% T gy 3‘% HhE™ "5‘1 PP RROGCOPHYE e chRR P of t he
pen’ s owneinstand tvith Gidi@ valike bpseokd. tThe capp pomqinsi tat @me dgpeditl BinsaotonsDe vethg
creating (ﬁ{gm%ga% sélls% %haﬁlh@gxﬁttﬂéroﬁ%l aﬁl%pp?%&?[ltése@%nééZ!SmmEW Llagspondi ng

form als e regis ratlon server and using the pen
owner's pr q:,gﬁr@spondmg form instanice 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 imptemented 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 forra 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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signature key relating to the correspondi ng application, and assigning (at
905) the digital signature to the field value. 1.7.3 Page Server Comrands
A page server command is a command which is handled |locally by the page
server. It operates directly on form page and docunent instances. A page
server command 907 can be a void form conmmand 908, a duplicate form comuand
909, a reset formcommand 910, a get form status command 911, a duplicate
page command 912, a reset page conmang 913, a get page status command 914,
a duplicate docurrent command 915, a reset docunent command 916, or a get
docunent status command 917, as shown in Figure 39. A void form comand

voi ds the correspondi ng form i nstance. A duplicate formcommand voids the
cor r espondirpdyeds gr prititadstopn o the nadrreshading megtuiosancea with dhei kaekepuindfield velopy of t he

current fo&lﬁhrdédnﬁ“hﬁﬂgg% cMtdidd affdrﬁlofim}fﬁ! df%%onﬂ,rtﬁtﬁ%e\f&gp LEREnGARY% 1&9&%@& ns the
sane hyperllnktransactlon Ds as the original dg50|s

i ndi st i ngutt@HEH & PERMIha e Prgsi SKLP C‘I“Bna%pra‘ﬁ‘ﬁ‘fs ac?&{“F‘bWPorW“rﬁi‘?s“@f“s Pohn comand
voi ds t hecooespsmdmp pmgi mné@ﬁﬂmudlﬁ@tyMﬁﬁhﬁmj it} WA ipwaduiars fanwiaadt it was pri nt ed
copy of t [egramﬁggﬁgggl \Mr&ﬂtcopta]gécg A %H{:s di scarded. A get form status
command produces a pri nt ed repor tHe status of the corresponding form
i nstance, i ncl udihgrenss lprgbyhics lsengark pn ovghyemtpice isyenlly piseriated with g dupliortsm it was
printed, afgeddndf orm status of the forminstance. Since a form hyperlink

i nstance containg_ a transaction | D, th lication has to be involved in
produci ng a new MF’H PREPEHEES Q‘ﬁklﬁ’ﬁﬁit"’aﬁﬁ%@%ﬁ"é’%l’str‘?ﬂe%ﬁﬂ‘évﬁl‘Fﬁ?rﬁPWf‘hnce is

t her ef or e théiypiicafolny ikenptheckeatceppeas ad a ypiend| chevkmarld gephi, agiota apee acon’mand
pr oduces e f

Backar ound Frel vl Aeind axd iRaGel pRARRNC NG RAGE, WAR MGG bbbl ® oy
a form th‘élri‘si‘"‘?f%rdgéﬂBb‘Finé‘aﬁt“ég%‘%@@ﬁ’deerlf@aﬁoﬁt erpreted as a duplicate form
command. A reset Aﬂﬁﬂﬁaté?Mﬁﬁéﬁdc&ﬂﬂﬁ&sﬁ}mﬁ@s3:bnﬂéd363b|ﬁ&ftheazoﬂésfdﬂﬁlﬁéjd&%t of the

correspondl n e, i pstan field va rded. |f
the page con aelo‘ﬁvgh ]éac B orl':1 Véfuffa‘?rfse%‘ffg#g%gﬁ‘i“m?%éﬂn R g‘%"é‘f th ° command
i's inter prépledte decgment ragend fuphisries berfrandin hasgetwapagelistedbuscopaanising. pr oduces
a printed xR rdt,cuel@mtcaﬁm%a Q,;o&%esoi prir coﬁ,oafraﬁ%ggéagdnagg @&gﬁent Qsﬁn@@&ﬁl

i ncl udi ng who publi shed was printed, for whomit was printed,
and the stXtkgeunk ﬁ%f%fiﬁie@e‘i Ig B‘ﬁtda‘i“f’i'ém 6?“‘?“§ ﬁﬁélf‘{m%fthen‘ﬁﬁemﬁﬁ’e@%‘ﬁ@e@t | ogo

whi ch app&aﬁlﬁlamll‘keﬁl&s&lieyfoﬂﬁtlﬁal@&sajns whl;Shl@dsét)forﬁlScSJ&ﬁlblﬂlt(ﬁﬁs W ich daudepkteigat € page
el enent . e Lnstance s .duy Leld alues served,
field val ue%ﬂlgl?‘epQ oadrg?e?lfl &di mlmlt—tkclnélﬂlr"3 sna cl%%gc or” oang do.cumemé TERNE ]fé&égppear s as
a standar d‘ﬁh@h’é&kh?ﬁﬁkwfglp i pyisi peinteds fe whaaxit W@fp'petafr snda@ status of any forms it contains.

If the page server command’s “on selected” attribute is set, then the command operates on

the page identified by the pen’s current selection rather than on the page containing the command.
This allows a menu of page server commands to be printed. If the target page 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 30 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 . 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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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 docunment 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 forms in the sane way a duplicate formcommand does.
A reset document command produces a prhnted copy of the correspondi ng
docunent instance with background fi e d val ues discarded. If the docunent
contains any forns, then the reset docunent conmand resets the forns in
the sanme way a reset form comand does. A get docunent status conmand
produces aprplupaseeebycbporrtiredormt hed ig thakass ofgfseuiraloviprroshandiioky odowpment

i nst ance, ghg\g}uylgéhglganmgnmpﬁdt@pg@eﬁlgmgﬁggen it was printed, for whomit was
printed, and the_status of any it contains. |If the page server

command' s "on sel Bcesyit sigle Pﬁgf)ﬁ‘ipé ﬁi‘"ﬁ“‘?éi hangllpdd direptyebyctBntriert HHeEaRES on  the
page |dentsefvexesbehigd cbﬂ?@unplﬁiﬂs Se RudlédR linlae] teabdo®iiton &) Aa@pplitdian on the page
cont ai ni ng he cg ks allows a nmenu of page server comman ds to be
rinted. the S r];;ﬁq nmahd. el enent
1I‘Oor t he deS| gnat Eancaﬁ &mgglg@)\(/i%{rg& fle e %% ﬂmga gbénr%?"irl:l%] eidsﬁlghénorgl%tl An
appl i cati oﬁeséeéﬁeb‘?“éwlﬁﬁéﬁI&Wﬁ“@%‘?ﬁ'f"@?}l@bé‘e& fi c handl ing by enbedding the

rel evant page sfiéefpaRidvhRetiogl enent in a hyperlinked group. The page
server actjvates_the hyperli nlﬁ) associated wth the hyperlinked group
rather than execift 5"%’ RECoBSE®!Ser ver conmand. A page server conmand

el ement i s* hi ddetp-lefel hdisménhi dden” attribute is set. A hidden comand

el ement dogs notdog%gtmﬁgn%% zone on a page and so cannot be activated
directly by a wuser. It can owever, be activated via a page server
command enbeddedor-lfrehngeesasiverkdirigse. i f that page server command has its

"on sel ected" at trhd HaltRnuS@dvidesla BersrdoSNNRRA! SEATWRESHORetMNETIFAGES | n the

preferred form net pa i S te e. netpage logo at the bottom
to indicate tha?ﬁe({gcﬁmsem%’ g‘é’?ﬁ‘ﬁ‘b mcéﬁ%ls t&ﬁ%"@?”@&%’“f’?ﬁ% interactive properties.

The | ogo & so acistawpecfedpymenbut t on. | n nost cases pressing the | ogo
produces a copy ﬁ&tgm%?gfafgrg the case of a form the button NPA084-SG 32
produces a copy of the entire form And in the case of a secure docunent,
such as a ‘ti cketPBrheHH6te docws@ button elicits an explanatory note or
gdve:}tl Si Ing pagea dIdi&eﬂaﬁaa:mhts 1ﬁhmlbﬁs@ﬂg§re@&§mebﬁtﬁﬁtaﬂdalﬁbnItoiclzlil@raﬂl;ﬁ%le dldlr egt lby
the re nt netp a server e tions, are handl ed by
I |>/nk| ng t hgﬂfa &oc em o%gﬁ BB L c?osncholpuﬁhsgﬁéwnlﬂl P S EEV PR
preferred @hﬁwim@hmhommé“rhexlp\a&geubpqquqntlﬁubﬂmagiaaaMQl e button | abel I ed

"Hel p". Wen pregseiladetne@bicGitSorfavd He SseP 808 viRde B LALAR §1Qplickddg! Udi ng:

and services on the network. As an alternative, the user can call the netpage network “900” number

“yeliow 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 1it 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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status of printer connection status of printer consumabl es top-1 evel

hel p menu docunent function nmenu .top-I|evel netpage network directory The
hel p menu provides a hierarchical manual on how to use the netpage system
The docunent function nmenu includes the following functions: print a copy
of a docunent print a clean copy of a form print the status of a
docunent A docunent function is initiated by sinply pressing the button and
then touching any page of the docuneny. The status of a docunent indicates
who published it and when, to whomit was delivered, and to whom and when
it was subsequently submtted as a form The netpage network directory
allows the user to navigate the hierarchy of publications and services on
t he networ®1 As ERITORIARFERSPNALEATIONe user can cal |l the net page network "900"
nunber "yel | ow pPeitjessribergn drgys enkrotkimdyot nerpaprre doss that delivys acvpublisations, can
l'ocat e t headdasdss @t BNGHFBWN st@iteh, Whd h&vsi fubilcRtiohd1fre WSREaSd BHdl dal& by Mependi ng
on the docub nt tépe, t he %)ubl i sher. or _the userldi%g%;s ?)he smal | "X,el | ow
pages" ser VIPBETT B8 HRESHEP feyed PEPDBY PotTer ¢ 81 PR BGHZLHEDr i nt er

i s unabl e #ggrepatdarniNews|pablicktioss wpisdly tdrespolid tor touditiodal gwhpabgs hridtneasmaigdzines, user can
request 1 efRiGelAAR0SInSe A and Afed E LT s RedHoRIAUN 1AL, E%H SeipTd ON MODEL

In the fol|ow ng description, news Is used as a canonica tion
exanpl e t offfelapqgaeitens eolunpes ez bplletin bosn ordhenudir's A%n ¢-waik he net page system

Al t hough news i s Taf ﬁeﬁﬁgd@aﬁl:aﬁ@ fRe sppdid @ ﬁﬁﬂiﬁh‘ﬁ& ofOdditdASNOHH ADBEatiGHS qsd
newsnmagazi ne, news, the.intended scope in resent context.is wder. In
the net pag‘é&s ?/Ss&% REE RS i “gfpg”alfewé Strrﬁmélls’itéya%& t‘lﬁé‘%a%f&%wlf’% ?‘ngﬂeg%?\rq%’% nt of a
news publ fogerting pf rewe stpemswelecitd diredly brs ihe geadiirf theesemertis shipah aladesidwertisififen

editorial £OOteDtLBi MRERNAL i7Qfbri-ASEREdI Ng to the reader's explicitly
stated and i nplici tla% captured interest profile. The advertising content
th

is personalized 3BT3PHPRg brilfstandeily asyrreapershy) slediing 04 oHOTE SPRYGHERSHCES
NPA084- SG @iBlictichs, b drédRheM peRERHENMiBAT k4N The SEURGE BAR @ditica Are gl 20 t WO

R L N
edi ted by d¢ifiwent isigtsbt g dastes hyaolerting diffeomrtdaly mibbrgtmegd thetlcvsionbaioe thry. a2 news
publisher or by @.SR@GhBH:BE I 1808 optionally selects specific sections. Some sections appear
daily, while others appear weekly. The daily sections available from The New York Times oaline, for
example, include “Page One Plus”, “National”, “International”’, “Opinion”, “Business”, “Arts/Living”,
“Technelogy”, and “Sports”. The set of available sections is specific to a publication, as is the default
subset.

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

For each section, the reader optionally specifies its size, either qualitatively {e.g. short,
medium, or long), or mumericaily (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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aggregator. News publications typically correspond to traditional
newspapers and newsmagazi nes, Wwhile 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-nmail. The netpage
publ i cation server supports the publication of edited news publications as
wel|l as the aggregation of nultiple news streans. By handling the
aggregation and hence the formatting,of news streans selected directly by
the reader, the server is able to place advertising on pages over which it
otherwi se has no editorial control. The subscriber builds a daily newspaper
by selecting one or nore contributing news publications, and creating a
personal i zed ver Shoatidsds wigk akeTipgachasntibt irmepladad hnd reidilizedsthagdgomrandit ed and

bound t 0geLREs adsiBhed aRschil Hﬂhrﬁe @w&mm@% are B0 EerYdh Iam&vﬁm&%ﬁ&rs% pRorfipusehol d
typically express their different interests and tastes by selecting

di f f erent ‘Hgﬁf SS}bJeﬁh‘BFRaE%PPSHﬁ%tS inthy syhsetiery G449 zi ng them For each
publication, t hemmﬂﬁrwh&pﬁtllmﬁbﬂrmesﬁd Ieﬁteﬁnaspﬁtmha‘llyenasle&mhwve ek sections

appear dﬁ[etﬂx%vh!)ﬂ ed ?c;[ a@t%li w%gphedag a su 1entl¥p(1n% m‘?:t cé aélglﬁ)wiuohns %’V% | abl €

from The 1 mes on i'ne, for
" Nat i onal "coliabpigtiverfitarng drminted witigpsiing buitehs at iR end @féwmcle""metbsﬁom san pryvide

" Technol Ogéﬁ'easy%ﬁﬁce"(?ﬁ@fﬂ&@ and Thma@t m8ing3MArd BRIy ShabREdels YA SRRCKE 1 C 1O a

publication, 2S is e default ubset. The reader can extend the daily
newspaper ‘BS’ICecreati ng custom sectl ons, each one drawing on any nunber of

news streans. Custtohs %ﬁthighr;moﬂtieg hibhd Biertckifeities Gref méreiGrenﬁi‘ed:uvaﬁdoxfsrdhemds
ANNOUNCENEl il oRIET 9 R ke ol urd QIR AR b UEMELigCdS [T speci f o

topics (' I ppi ng or each sec the reader optionally
specifies its siZke gy ?i’é?na]é?quf on p arestlipity fctey, eithpropplitativebe fHigudy oralen’t ong) or

numer i ;:al Isynp(-;be ), oa&;n&néallfnﬂm@?erbﬁdﬁmﬁmlff@?&?@; m@ﬁﬁ%ﬂimse@fﬁd niaﬁﬁnéj&%hi I
roporti on rtls el ual . tatl ow,
Doy " el e ch R R R b b e o o P P R et 1

expr ess e s ta thgreflais epvcifed @pacity. Aalifgentrvenaisigrity Gbtosdan be specifed fdr difflesntaays ot smal |

nunber of 4opger articles. Each article is ideally witten (or edited) in
bot h short and long forns to support this preference. An article may al so
be witten (or edhatErsyr glsa opfiopslis sesrifics fenicsiofpastiopar BT FYitkina selisetnides

sophi st ca&ubdﬁmmépﬁoh&esrae%deﬁrbythfaeduoﬁxarrpl e to pr OVI de children's and adults'

ver si ons. The appropr s sel ect rdln 0 the reader's
age. The reader Eémsgsed OIE%? i erﬁin%mﬁ REqGe: vvg e{’k%t whic FEEESBNEe over
t hei r bi ol dsbeesdd Thagﬂeder W@@msp@@iqsﬁi p?éfﬁeen@rfon fcweesnaﬁhlocmaﬂaheag@qmr@abﬁf section

are sel ectgdnae R%-06 ihhZeH nVredubd, B Qs ma}algkddehv%ﬁﬁ B¢ 1b§er%§a? ned a Usef ul

lifetine. By default they are delivered to all relevant subscribers,
priority lower resolution or with greater compression).

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 focal 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

NPAD84-5G



order, subject to space constraints in the subscribers' editions. In

sections where it is appropriate, the reader may optionally enable

col |l aborative filtering. This is then applied to articles which have a

sufficiently long lifetinme. Each article which qualifies for collaborative

filtering is printed wwth rating buttons at the end of the article. The

buttons can provide an easy choice (e.g. "liked" and "disliked ), making

it nore likely that readers will bothey to rate the article. Articles with

high priorities and short lifetinmes aré therefore effectively considered

essential reading by the editors and are delivered to nost rel evant

subscri bers. The reader optionally specifies a serendipity factor, either

qual i tati vepry likdy . appier Bra g’ stetios thepelsesereelhe vave ofulresditerial boptentAo lan gh

ser endi pi té’dvérﬁs%lt | @fa &&é@ﬁé%ﬂﬁefbﬁbzfsﬁ&)%m Lt?ab%?t@ aleh 1&5@5&%@% AEs Bl

col | aborative filtering factor makes it nore likely that the

cor r espondfigigd eg’éﬁrfﬁht?ﬁ wi | I be f| |led to the reader's specified capacity. A

di fferent serendigpidiye Ebetigig eamaceeoﬁmeci;afslised 1deflity Gid Gi@iopiahidaysady the
week. The geadeer %I)xso 0 t| Euaréé spe Cltff ttoﬁ (ofS} of1 g rtlcul ar _interest

within a section,  ana> ik 'F1es THE priof t%%“aés%frﬁsﬁfeﬁl By e

edi tors. Tﬁ@c@p‘ée@i ¢ lo'eahemme'eldeqnﬂ gwiwmemnleetmoexamiwedmme adufrelgttgrestshhed qual ity

at which iM%a&%sp,guasqggm%ggﬁgpmmg reader optionally specifies a

preference for fewer ina ges or_both. If the nunber or

es
si ze of inmges i$ Wot P‘fb@g‘ﬁrcse’ﬂ"s‘ P‘H@‘ﬁbl? H’ﬁ@’é&ls RENPTHHEE RBICF v @ rai-diperpigph
qual ity (i enfity datrmide® W@ the bﬂﬂi&luui’s @agrmmcwmtehgg e atze bf i6 Qi @HS itOdadersifip  a

gl obal |levg uantities, dates, tines and
nonet ary vae}nu%rs[ﬂ% ﬂ?o‘% Epe%%léflﬂ!ib?ﬁ)rsa%%ﬁt\%g?ves speci fying whether units are
i nperial or netr Fftﬂle actpage estem e pdmes enbicatiqnnsarverf aompries, theeamprosimito eralti-

currency, &B@lmi\ﬂﬁh%x@@&f zl‘ Poiita6A] dateathid %erﬁﬁx(ﬁ}s dpide fa ;!eﬂse%ﬁo‘hlbaélsf s} ald on or
annot ati on. % Ere erences, are ve fprom the reader's locality by

defaul t . T‘%?“f“&t TRLY hEfOHPRC CYRrEEr ?&‘t%édeaﬂifmﬁ’oﬁlf S’éﬁ/éfs?a@%feadef he reader
opt i onal | ysestjpe editidngmcharcadgrisatdatisipg whrertonced dad reglet saleg@tappic.esent at i on. Bot h
text and imges g &3 &@&%m@ﬁ&?ﬁé&&'%yﬂe Qé%%yst&ﬁﬂlowé @k %Jéfﬁédﬁ%aée% be

accormodat ed on each’ angua I'catiron is
publ i shed, de8ipfd 1 greates 6%%@*19@1#&?8 ﬁ@alte’ese%ces o E ot splg | sepiarstela Ibfheﬁferue elovgfttq he
pubI|catlq&saaﬁcmeauamﬁﬁe&ﬁ%ence expressed by the user. However, the

net page system can be ¢o red to pr oyi de aut.amati.c translation ervices
in various gui seg efatﬂﬁA%\/é%ﬁ %l OCAL ° ?Ablglsfkl R enpReReTe NGC"ISFI"@”F
per sonal i zaltvérdsers.ofithtidvividualir¢aders’ &hgeemmoelmrecdwme@ieIaglvem‘sehemtosodeheveaidarert i sing

content, Q@@@L@%@&&%@&E&gpdn%ntomac@@él&%e&hq&,@ﬁs&o exploit the editorial
context. Trave , exanpl e, are
The netpage system allows advertxsmg to be lmkcd d1rectly to detailed product

information and online purchasing. It therefore raises the intrinsic value of the advertising space.

Because personalization and localization are handled automatically by netpage publication
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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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
|l ocal community and environnment. Denogiaphics determ ne general interests
and preoccupations as well as likely spendlng 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

reader shi psurparisfor digere peshiiaionsdispietineaphipcts for avtmitddeauginge ob rdvartisivaitachl e f or

adver ti si N@utorhdliod mepmmg BesBipfhl ﬁmthetﬂi&mﬁ@; Qﬁ%erﬂéél%dt@ FhibiP Qena% ﬁlan conput es
t he approxi mate si ze of publication's sal eable
adverti si n@m’%?:fn%%e é“"EéSrSf“@Z%fngg‘ﬁ %ﬁg‘?ds“d"ef‘ﬁ?%’i‘eﬁﬁ into account the
publication's ge@gteaqmemnmvmemg@ouatehﬂheSngamnc@tufe@&dl&ﬁﬁ&&epadv&rhemﬁi ze of
each reade ' [ r' rt rtion, and
each r eade%ud%ecdrﬁ érerggdrag% gél . 'f'eg&f:gg%% oln%]g Wt Ebh eﬂr%mr&%ﬁ agplgﬁeﬁg?ﬂ% hage
syst em al | Bifzant H@’aa?jv@rhﬁfiﬂgll BRVeS p the) niypage geiflicayier sirver dave atilesacideseds | |, and
al | ows s MapdrsBiialiftid EdiSatiof, itiplokd (R rlIBVaHQlRSERAE ALEIY netdale daigI£f ore allows it
to be solg.,at c 9sef to its true value. For exanple, the same adverti sing
"slot" can §q sotJ ormatuonﬁfte 19 pr oportions to sever al adverti sers, W|th

i ndi vi dual *Sade iy RS Al QL LEEELNLAG, LRE ANEL L SERRNL o
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each advermrP@@wfonW@we%eage system al | ows advertl sing to be |inked
directly to det ajubgdiddcOatiationk Nf Or mati on and online purchasing. It
therefore raises h% intrinsic value of the advertising space. Because
personal i zati on SHPrPEEPPEYTERE are handl ed automatical |y by net page

publ i cati on servenssdasgisadverti sing aggregator can provide arbitrarily
broad coveyage og ) Jhgn?(gtgrgﬁgsohy and denographi cs. The subsequent

di saggregation is e ent because it is automatic. This nakes it nore
cost-effective f&ke septpniizstar of wopubbicationniist Fypisellyepublicstionperifiyr egthitsorte t han to

directly capbditfioR@Rehdibsik Meintainddte me}éfwwhetgagbepuafmﬁaﬁ%én%k ng aggregator is

taking a proportio f adyertising rev ublishers may_  find the change
profit-neutral b c?&ffg‘ém \Il‘l(t%g &F@%ﬁ"@ﬁ“tsé’? fip 8?3871‘6‘?@6? ad’@ﬁ?*‘é@%ﬂ"?"%‘ﬁms he

adverti si nigusedpgoagat differat tgrsamteasts fonthe pupdésar yalg rveaneraelioad. Altk@gs and
publ i sher sy .andpiB¥s BLAGE; AR 11BN R ek ubl i cations.
It is worth noting that ag&gﬁacerren? gl|qn atnegqg%mh(%ﬁr[&uﬂgfpm p‘%éfhdabe nor e
conpl ex t HaRlcagpe, Ffaé’éﬁ’é?\feaioﬁﬁ Phyett ﬁlﬂ?ﬂ“f Era‘{tlF%r‘P @al{ltﬁladlsﬁﬁaﬁﬁmect@‘cfmaér part,

because t hﬁbmwdnhi gk 19 lﬂk&y adbeembt ShdiEp SAREE theSvechBIE sQRIMES Yo 1M ihe
ignoring th exities of atio bet ween adverti

e
adverti si rpﬁghcgtéoél rthea'gljg? ors 3‘?\ f)ubf)ﬁnf)eé“hg%%&eref“ﬁ@ ?%’flseﬁdé"o"“%&?f‘tff’i‘lésf}ﬁ?lﬁéo net page

system pr ovantle presepfres wrers oldbedtive 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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N PACB4- SG 36 support for these negotiations, including support for
automat ed auctions of advertising space. Automation is particularly
desirable for the placenent of advertisenents which generate snmall anounts
of income, such as small or highly localized advertisenents. Once pl acenent
has been negotiated, the aggregator captures and edits the adverti senent
and records it on a netpage ad server. Correspondi ngly, the publisher
records the ad placement on the rel eygnt netpage publication server. \Wen
t he net page publication server |ays out each user's personalized
publication, it picks the relevant advertisenments fromthe netpage ad
server. 2.3 USER PROFILES 2.3.1 Information Filtering The personalization
of news anitforsedtien. adygitibigean bo fegeted b s basiy ofithe dewpgraphiesstociofed wislethe sy98ei fi
profil e i nFbLpEbifathdel NCl udi ng: publication custornizations collaborative

filtering vectors contact details presentation preferences The
cust omi zati on of F&h S8R5 Ro® PriPiGh 2ppicafionpresdder gnd aapficption S SHEneh BT Witnd so
t he cust oxlexificaf andrhe inerpage repistrafion sefrerdindigi taelatyishiph Betweh @@k siehpage

publi cati rye 4 apo filterin or ¢ s af the user's
Fati nge. ot B ator 2opioi T RIS, ol €' ARRHFH Ll S JorBub L
users' |ruEW%%%§m¥ﬁWM$ﬁ@ﬂE@ﬁw@@@@ﬁ@fﬂmhRWWg recommendati ons. Al t hough

there are benefi gghlur SoRInky 8k mtuagzeatosjsazglbﬁum}&ﬁhﬁé@ﬁdzvggédcﬁ{aﬂerﬂlgy V\%c]tort
re two reasoQns y |1

i ndependen ticula icati
ot o pr ey s R g Bact B basp ay ikt R @HBHO YRR CRET o
there is |pukilagont areielivand by Gafeit) annlsmgew@amed thredevpat 0¢ Seliodredsid higcrinleer s t o

the same mpghlv&%a 19 nsetgalgeéégl V\»ﬁu%@erfep%%ﬁ u%k o%u,%f? um?sﬁéréa @ gl atlé]@zsuser .

publ i cati ons; nis to present
col | abor at Pwentfq e eses Srf&favléertnéfr 8 H@iwaardpewt rqu@ thedlD p& angfartieudar pinggschut not t o
be found legt@eym«eethe@dvﬂeabwraﬁmade f| I tering vectors are therefore al so

mai nt ai ned by the_ rel evan p icat ntact. details,
i ncl udi ng nane, g@hr Fedt™3 '%’?CHE%S g%gt a('i'B {?amgtggf’g? %kfﬁ?rrgg?g:? % PN FRGPTL
nunbers, anrevuyt apal is byfhmtdjroepnﬂam@ agpeilimdipnttei eretic yera defatlpprper.r Bgs strat i on

server. Prm&%@aﬂlc%e%sieq %9%3 by tﬁgrds&dﬁa@fgusm%aﬁavfegévem@ﬂtsbf b&Spedat es and

tines, are |ikew se gloa and malntalne e sane vva%
| ocal i zat i DAPEFC 4o &Pe'F ShndT Peids aBiprieHe° APl AdtEa @blth?‘ri’“fl‘ﬁ% user's
contact detakdissanywhiht @etsipenst ar geting of advertising relies on persona
I nformation suc hTéeSpeg%% 19s];d Q)I lgcta e th %xr'}gs%gnﬂmg usrer prolile maintained by a particular
netpage registration server, via the DNS in the usual way.

A Web terminal 809 can be authorized to print on a particular netpage printer, allowing
Web pages and netpage documents encountered during Web browsing to be conveniently printed on
the nearest netpage printer,

The netpage system can collect, on behalf of a printer provider, fees and commissions on
income carned 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
ovwmned 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 8§18,
fingerprint §19 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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status, incone, profession, education, or qualitative derivatives such as
age range and incone range. For those users who choose to reveal personal
information for advertising purposes, the information is maintained by the
rel evant netpage registration server. In the absence of such NPA084-SG 37
information, advertising can be targeted on the basis of the denographic
associated with the user's ZIP or Z1P+4 Code. Each user, pen, printer,
application provider and application i;g assigned its own unique

identifier, and the netpage registration server maintains the relationships
between them as shown in Figures 21, 22, 23 and 24. For registration

pur poses, a publisher is a special kind of application provider, and a
publ i cat i othe hetpage repyeork. The kst ivdnaipfaingp by he sysiew on B aRd's behelf. 181 Oreprrzed bea

aut hor i zednifgoly e fodd oBH AREenRld RbOIAR! & vWRRR is AV if B€ RlaRlalBhAln FRYe al | ow
any nunber of users to use it. Each user has a single default printer (at
66), to whtleh periodical publications are delivered by default, whil st
pages prin2.ad onHékerphtstare delivered to the printer through whi ch the
user i s interact iThysysifinendmginer higeapist V2B ok egh ustrisclivhgdf) obritadivgr Bnka tiser has
aut hor i zeddoc&,en@uc qtcegseﬂyheugé%ough ﬁl@ﬁe@dagetsys?erﬂ ﬂtlsecrrgmgkdey?h hSHGeddQES Ot
record the ID ny particular printer, nste reso ves the | D when
it is requ‘iR@E{T"'dW@‘?m&nﬁj’§@l‘m}§ﬂ@§W'Pﬁ’é§la§§(983ff“6mef‘l%‘tftfpi cation 807, the

publ i sher 896 (i iNeLLRRPt PAsgLaeduTr provi der 803) is authorized to print to a
specified print eﬁha)metpdge Hublektics @t ukibmafiEallntiefs. oul Nhe pagasiton Ghdhz adet’®n can be
revoked at e;a"s;r)] ahzednﬁ)l 1012[1 (r)]ne sl'égt%lilb sEe%‘Chbam egm thst a%ve sgn%ﬂtesraral Rle?orm 09 1, but a
pen is specl oasmge of oY 4 st AVTeT TS & 1 8° (B oL

parti cul arprﬁformﬂtte-‘rfect%ﬂaleﬁqthﬁmplmdQﬁtt@rpagerbeﬁwghﬂeé@eal&myenef the user's pens.

The pen ID is usegk Jdoerdlsaga&ﬁe fctrfaeeaae{éaﬁspsamé{megmuwl p&@}f\g Adeerﬁmfg@&eg ned by a
particul ar ation s rver, via in the usual way. A

netpage re

Deb. t or m ri PEUGAL BB SR (6 i a‘é?f‘“é{“ Hﬁ’}"ftf bis B drepiage
printer, adohitguedgp athibls tpagestcaiveelnigti paigaaldod avenidig cenan Winhes placiguds ng VWb
browsing tg. I ; e, e The
net page. sy ot S SRl gttty Bk 2 RR0ipd Nl R TRk aIEHEIPRIRSE

commi ssi orf€°iBA rPiificone ear ned t hrough publ i catl ons printed on the

provider's print (f]iesedit&ibﬁ: Borke€ ted B theNsbrll diludiRd M@ dnll SbsBGarddC@Bges and
click- throug}ﬁlﬁ% conmer.ce camm s&l 3@ S and transaction fees. |If the

printer eB%?lﬁ%}tac‘if§é?gt°¥aﬁeuﬁa?S gl is the printer provider. Each
user al so has a Mt pageressowhwing 20 selivtichofiads udeald stiectiar olntitbriat epntent,
m cr o- debi tas fErated s'aéItﬂe%ay(,alﬁmoaergw%&egm&fn&@@ﬂse& il aRN uEe @9{%&9
par agraph); contact details 815, including nane ress an ephone
nunmber s; gﬁeﬁﬁaflzw@rfe%ce bgsctiyn gize Rf?fﬁfFllﬁﬁlfaﬁgﬂoﬁﬁ‘ie’v éwatclﬁ‘ém Reige Wprdime

| ocal i zat i dliBwing 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 fulty-formatted text represented in the Extensible Markup Language
(XML) using the Extensible Stylesheet Langnage (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 cbject encodes an image in the JPEG 2000 wavelet-based compressed image
NFA084-SG



settings; any nunber of bionmetric records 817, containing the user's
encoded signature 818, fingerprint 819 etc; a handwiting nodel 819
automatically nmaintai ned by the system and SET paynent card accounts 821
wi th which e-conmerce paynents can be made. 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 orgganized as a hierarchy of folders
924, a preferrred enbodi ment of which is shown in the class diagramin
Figure 41. 2.3.3 History List The systemmaintains a history |ist 929 on
each user's behalf, containing links to docunents etc. accessed by the
user t hr oulghnat. Beerapbit phiegensades s griphic insScalphiraYrcpe@raptdcs SVifafeemdr dered |ist, a

preferred enbodi FRNGyQf it dhlid &fa§é}fema;a@edtlmgge%@g%a,hféIoajgst@mlae@teﬁh&ur e 42
2.4 | NTELLI GENT PAGEy LAYOQUT The net ication server automatically

| ays out t PRl dlyauehohihaey qhicgh figw, E‘@F%‘E}ﬁaﬂnii 7ot Belty pcdmqed dhyve and

sect i on- bywaeairk e¢gidaa Jihe SN eBjeaDat sathveibdd it AR B STiareyoutséshecolpsom of
pre-for rratT#]glglts &gea}ng%%mdgsp_gxm an%s%rgced on the page before the editorial
content. e advertising ra or ‘a §éction can be achieved with wldly
varyi ng advertising ratios on individual pages within the section, and the

ad | ayout ﬂm@gﬁ&m}@qg}&w@e&gl s. The algorithmis configured to attenpt
to co-locgteLajdusclly {1 €Oalibuld’ | al [aNOrgHhGE6R | S| hg content, such as

pl aci ng ads obfet rgofing materi al sp|e0|i.fki33a,bjeyt W thin the publication
because of|inagspeci dpoditeat ure on do-ifi-yourself foofing repairs. The
editorial |content spkagebbdctimr t he useEG 20gocl udihg text and associ ated

i mages andGraghiaphi cBesitioe t hen | aid out accordingf to various aesthetic

rul es. The entire pGopkissobjedtdiz| udi ngSY@e sel ectijon of ads and the sel ection
of edit orilaéxtioont enfextiomiBt be iterated once thejlayout has converged, to
attenpt tq nore clogedey achieve the user's stated section size preference.
The sectidn_size priepiéanaiiexobieri]D howkMbXSLhe matiched on aver age over tine,

al | owi ng S'H@ﬁ‘l'"f"f‘ca Tymay-fn- day varijations. 2.5 MENT FORMAT Once t he
docunent il|s laid oué?ﬁi_t_iﬂs_encgde.d_f_o.r_e.f_f_i_c.i_e.mt di stri bution and

per si st ent cl'aom"ﬂ ApicatigR Ithgenage Nt work. The prinary effici ency
mechani sm 8% he seP®fationof i -nforfmati-on—s cific to a single wuser's
edition and inform Share twelen ple—users' editions. The

speci fic | \pEpremt o9 -

2.6 DOCUMENT DISTRIBUTION
As described above, for purposes of efficient distribution and persistent siorage 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-
NPAQ84-SG



consi sts of the page |layout. The shared information consists of the objects
to which the page |l ayout refers, including imges, graphics, and pieces of
text. A text object contains fully-formatted text represented in the

Ext ensi bl e Markup Language (XM.) 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 objec}, contai ns enbedded | anguage codes to
enabl e automatic translation, and enbedded hyphenation hints to aid with
paragraph formatting. An i mage object encodes an inmage in the 3PEG 2000
wavel et - based conpressed i mnage NPA084-SG 39 format. A graphic object
encodes a 2Btsytha filly-porvhteSbaduadid dieMagtriaes a@ mphitcs (SVG format. The |ayout

itself consists @hdd nsfhi GSumkl ARSHinl-N RIS pageg fﬁ{e@ﬂgﬂ ﬁeyoéajl BC bictiverld Nked
textflow objects through which text objects ri'inks and 1 nput

fields as O¥<RP§ b&‘&“‘émﬁ\?@h PagSds C%F%W%Wgeﬁ %’Frége mf»'e%a Pizg/ofess @B ect s are
sunmmar i zed4(orB TER| peinr carl @refofey il in USRS of mnossmﬁ@ges ik oy ﬂﬂﬁhal&?dmaﬁﬁnﬁr){ or

ef ficient [i | a t out ects Layout
s bt o bl PR 3O ok il 3 R ol Syt BGHon® G 2 LY

2000 G aphéaPgeit t°| @Wraibwt Mbjhjfeage Aty Goedt Whichiesionifat fe\vhe h@l@m;)@p‘ﬂ i onal

text obj eclateloRM:d HBlaekdR ek Bl dWRA n0R6LAPPl i cation I D, etc. FieldType-

Meani ng one aternarkone 2.6
9 Even under abnormal circumstances, such as when the printer runs out of paper, it is likely

that the user will be able to replenish the paper supply before the printer’s 100-page internal storage
capacity is exhausted.

However, if the printer’s internal memory does fill up, then the printer will be unable to
make use of a multicast when it first occurs. The netpage publication server therefore allows printers
to submit requests for re-multicasts. When a critical number of requests is received or a timeout
occurs, the server re-multicasts the corresponding shared objects.

Once a document is printed, a printer can produce an exact duplicate at any time by
retrieving its page layouts and contents from the relevant page server.

27 ON-DEMAND DOCUMENTS
When a netpage document is requested on demand, it can be personalized and delivered in

much the same way as a periodical. However, since there is no shared content, delivery is made
directly to the requesting printer without the use of muliticast.

When a non-netpage document is requested on demand, it is not personalized, and it is
delivered via a designated netpage formatting server which reformats it as a netpage document. A
netpage formatting server is a special instance of a netpage publication server. The netpage formatting
server has knowledge of various Internet document formats, inchuding 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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DOCUMENT DI STRI BUTI ON As descri bed above, for purposes of efficient

di stribution and persistent storage on the netpage network, a user-specific
page | ayout is separated fromthe shared objects to which it refers. Wen
a subscribed publication is ready to be distributed, the netpage
publication server allocates, with the help of the netpage ID server 12, a
unique I D for each page, page instance, docunent, and docunent instance.
The server conputes a set of optimzed,subsets of the shared content and
creates a nulticast channel for each subset and then tags each
user-specific layout with the nanmes of the nultlcast channel s which wll
carry the shared content used by that |ayout. The server then pointcasts
each user ' autheptigayepastios ty 4 thasactign dhers arp torvlagses aficarptodrepha ppridegréad ve: page ser ver,
and when the pgj tdgaslastaﬁmg\uahe kceyC QYR LIpRy. THY! Léqﬁges;]éw&iaeusésha&ﬁctlagsgmoﬁnt on

t he specified channels fter receiving its polntcast, each page server
and print efYR¥FER: i bes to the nulticast channels specified in the page

| ayouts. During Shﬁﬁhﬁ&b@h@ﬂﬁ@ﬁ&mﬁﬁ@@dﬁaggmﬁE&HGWm@ﬁﬁm@ﬁk@&&ﬁm@&ﬁMﬁCtS from

e o v OEbn bl 38R L UORE 0P CEk R R rernoegxc%g% RsabdsSnBARS deByoul s The

page servers persis ecel Ved page FAyout & and S har ed
cont ent . Wﬁ@@ﬂﬂg@@ﬂ@é“&tkﬁﬂ nter has received all the objects to which its

page |ayouts ref Qﬁbhc-'ié}e clbtbMpBy, 418 Menea qatﬁsas}nﬂﬁeufl&lcwtoﬁﬁﬂw fkedwd ayout

and t hen rasterlﬁ 1@ prints it er. normal circunstances, the printer
prints pag@E RUgBLEr RS rar ’E*’é]?‘?mbtl?alh’e‘FlP%‘Pé‘&h a WAY Q‘Eﬁf‘%ﬁ‘eséagﬁﬁfﬁ?yt’%‘? of each
page i s cowseg et ky tdn onlyhg dsrypeh esig\vigrdigekepalye ohtsse eys iszin (pﬁbhbtes,s;vhné]an

400KB. Them@&ﬂlépﬁs%p@%et PRpEiLSERLA o LlloBLGE RE £inkB G pRASRL N 1 TS

i nternal 64MB ne w ng for t e printer
prints at Bivitake: gicc mw&ég@gﬁlerpubleéemmmﬁeem agly be desivtefl oine therit®OKB or

about 3Mbi ey Ofm{ag Qarfid@lcah PQkHSREHRANA ,mewﬁgemmost Bt Hlvhx@ ko dxOnahdd@ sbrdRESt

expect ed at e a a.deliver ove a band net work. Ev n under
abnor nal cfrcumsé]%{ﬁ% gva?alﬁﬁﬁsang\}ﬁg%‘ e‘{’tp‘g‘? lﬁ‘llidg of Hh PEVAST ffe Ky eensEgtpe
i kely thetprdthe user will be able to replenish the paper supply bef ore the

printer's 100- paggyi my%fygfagrap%y O30 e ﬁ%egtgaalgltakﬁgnmg%% h&sly pfERIRVEL i1 the

printer's internal nmenory does , e printer w unabl e to
make use OfY SrffArteiadan e 2 mccsswerag% FCRERS thebad vpieg hapdais ipt Aexept on
server thesneter &nﬂzl HaOths enBﬂSd)tE\i Iﬁﬂﬁconshﬁte§wbmghau&ew (i3 hcﬁdef’ StfthelpBivaldMed wRAST S.
When a crlt

server mﬁ’F o tgay?mcfl e messa e as p%ﬁ’&h grs1ther ggrg;'; % aShB‘jsné% “ggﬁ‘fea"gogf%g{rﬁs’re n"E h?s
print ed, am®h$M%gemstcﬂameeﬁa@dﬁele SEERAtER a@bped@ppltq @atnessat:, thanythet reqigenbyf the
retrievi Nomdsdage RRASIH BRI e BhoCRBGAL Sia LMl REbLLLENA HlrRGIE Server.

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 anthorities. A
cettificate 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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2.7 ON- DEMAND DOCUMENTS When a net page docunent is requested on demand, it
can be personalized and delivered in nuch the sanme way as a periodical.
However, since there is no shared content, delivery is nade directly to
the requesting printer without the use of nulticast. Wen a non-netpage
docunent is requested on demand, it is not personalized, and it is
delivered via a designated netpage formatting server which reformats it as
a netpage docunent. A netpage fornmattj,ng server is a special instance of a
net page publication server. The netpage formatting server has know edge of
various Internet docunent formats, including Adobe's Portabl e Docunent
Format (PDF), and Hypertext Nhrkup Language (HTM.). In the case of HTM., it
can nake ussehapde key frethhfegiiorte oesdihage iagerra festidnekep with the derpracped then prethent Wb
pages in aseEEUtl steés:oﬁ' Qfgqggncfygtr BB hessad i & sLs@z‘pvlz fey lg/fdeﬁlgt%eﬁﬂ flave bi arbsigtibily

aut omati cal | % inclu b pages directly li'nked to the requested page.
The user Yfe this behavior via a preference. The netpage formatting
server makag st anNderade PRipR@EcliYavi or, including interactivity and

persi stence, avaiEhclnbtpage prirganys sbsinat N@ir oflotquereinitifier a tifda bof Afnuidbiad whicls ori gi n

and for mat e;tsremgegé.oﬁ}%amrmqs pﬁ}iterthw C S0ecSQEUIRAL L WIBLR, @w%m both the

net page printer e netpage server Know e of the
net page sy$t @n Prdfrrdamicsdy ‘#@1’“@6‘5 ﬂ?? @E@L}NW@WCWWPWW @SVG’E ogr aphy
i's used t OanplisQbdAGheSiRS YFintel IV Brsd rEtfisRidBRh IORetwdiRt h i N storage and in transit,
and to NPA084- SG uthentlcate rties to nactlo . There are two
cl asses of cryptgéP% AR 8@%Bt€dﬁmﬁ§émm?§391? ﬁéVm@@?ﬁﬁﬁgﬁﬁﬁﬁﬁ and
publ i c- keycretey psiggephblic/piivag: kaepapalyeanseitsWerstcraiEesid e piiblic kg sseslyad the

Crypt ogr aply,, esggqs&%n K&Ver, %yege%ap@g theRRPrrS 4 1 Bl e%re&bwc%ide& c

cryptography, uses the sane key t encrypt an ypt a nmessa
parties wi@HF dgabess @‘Qc"?f’&ﬂ@g‘e psEatige d the B mpteh é‘t‘h“a‘rcff‘aﬁi;@dtstsns %@6%&0@? y
exchange tdaamRg et pldeys pobill IDC addeyubbd Viplaags BN Ynd @brsOthe @b@fidaRdint @ as
asymetric, chﬂm%%aaphy, uses two encryption keys. The two keys are
nathenatlca?fy re ed in such a way that any nessage encrypted using one
key can only be decieippgeaetistrationgertehactsgis hevrtificety auti@niey fofnetrhmepentkeypiedis t hen
publ i shed, n\Wheds€to sécréemfam%n AIIMEP{O Vol YdheRidetile PUblic key is used to

encrypt any nessage i ntended for the holder of the private key. Once
encrypt ed usi ng tHE HUBT FPEsRES o 4 Pyblicetiony a rgoorq 1%ﬁ?ayﬁdb‘e‘h6§?ﬂ"“§bfeé’d”ﬁ%‘i ng the
private kewer dbhbge tnirigiag the gﬂahﬂﬁnto@aﬁuhceﬁlgsh@x@hamge:sae%ﬁge@nm thout first
having to C Ta _ensure that .t rivate .k i S secure,
e & nor i B il R it o2 BBV L il Rkl e 3 oo

and is signed by the publisher using the publisher’s private 51gnature key The page server verifies, via

the registration database, that the publisher is authorized to deliver the publication to the specified
user. The page server verifies the signature using the publisher’s public key, obtained from the
publisher’s certificate stored in 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.

33 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 comununicates 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
NPAQB4-5G



key pair. Public-key cryptography can be used to create a digital
signature. The holder of the private Kkey can create a known hash of a
nmessage and then encrypt the hash using the private key. Anyone can then
verify that the encrypted hash constitutes the "signature" of the hol der of
the private key with respect to that particular nmessage by decrypting the
encrypted hash using the public key and verifying the hash against the
message. |f the signature is appended 40 the nmessage, then the recipient of
the nmessage can verify both that the nessage is genuine and that it has
not been altered in transit. To make public-key cryptography work, there
has to be a way to distribute public keys which prevents inpersonation.
This is notioresd spssign ey fersivery Peadt e . éndexed byapvd 112 diothy ayecmlpnge bug fihitsrsiordges. A
certificat@pau fPddslol kiys, amtl il sdeikelsith k& oRBlchy.robbitf e LD ERLL GRS €S the
connecti on betwe a pub nd_soneone's identity. The certificate

lic k a
authority verifiésth f’“p°8’tméso"f‘i‘&'§1 PR AL 7 PYPyhSBER APl PiErer MRS 5€ ument s,
and then ckoewt@d oterdif eydim’t fmodi egttit catler, deit the priinted i@ert e vetiethérigs fuf@sqdas son' s
i dentity ' i . t certificate
aut hori tyd%gﬁ%ﬂﬁz’g@?ﬁ%é%g ] 1% ‘é%%{}ﬂei’ ﬁ@%ﬁg&cé\é‘rﬂ% flﬁgggota;us_%ﬁ?vﬁ %%gégi Llegﬁoq%%gr ee of
certainty thhagntglf the phabenis meant tpHagw thgpen biidecsn'b thee jtjifijates ifgtanometicoer t i f i cat e
halsl i Edeedregllﬁﬁﬁbnp&icgﬂﬁdlf by pxiil{ﬁﬁ isﬁeﬁltaainf&Qﬁ“ﬂ{l@ﬁéﬁ,h&g:ﬂﬁyﬁeﬁwaﬁp&?@&h&e EeY_ is
wel | -known, |.n nost transaction environments,. i c-key cryptography is
only used ‘t“bnt'gt}‘ee%eflésp £Gi't %‘ﬁ‘arg’é‘? Rt H&g’stmé?ﬁﬂmf‘%g?@é?ﬁsgiwxgﬁ?ﬂ‘gﬁge secr et
sessi on keys. Sebraditiday itcruyiptiDghegeh yontads usedt Heprxchdnke ey ITe¢ keyprrhpgses. 1 n
the fol | oWehGs Qi RHiel R the MBRbe! B REERCErvleSualRE o @nd %ﬁmﬁ&&&é fpsm ssion

of information between a netpage printer and a server, what actuaflly
happens i sregifi@tion; fhe Py fFaRgmts ith BinglPrie theprgsers and\ sy prigieg Sanprissi thegrep ID to the

auE) Ihent ikcaﬁeQﬁgei registation séﬁérerlﬁﬁ&eertg&ffa&e a@@ﬁitr;]ﬂ E&y&&tt&a} @dteh &1di deiy 1o Mﬁ,%ﬁd t he
public key- NPAO84-. 42 .exc e key. i e certifi.cate tq exchange a
secret sesSiow a&/mgmg‘teﬁesflﬁn)e(keg g{@s r“,m%llltc? Ps? %”e“ﬁ““ussaé’é’p%cﬁg’e S?@%’rq‘&’ KT on key

t 0 encr ypt withtee nee's kaxgecherae bey. The pemigisores e yessidpkexdietingllyt indered by g pbrdiPe  an

ar bi trari |l 3 uSRAkL thd dnbfiddBrsionked VBl foRAGRe BRI NIdsRe SEGJ YiekaR) agtPa0e
printer is assigned a pair of unique identifiers at tine of manufacture

whi ch  ar e BT Pn read-only menory in the printer and in the netpage
regi stration ser wlioughoi follo asecan dpersdnbts 8 pen il B B2 rdgBtrfdicbprbi6cod baly brhigue! v
identifies j .y . ﬁ% oF:] network. The second IDis secret and
is used V\hceaErllHet% {theg%sglf%l%ng Igllttrs rgg?tgrfered on the network. Wen the
printer connects WE‘B“ G eviqyely pragpastersd Povolp Rrst registarddeit fsjof Hritet] jupppimiglfitielinked

install ati®nusdtA re6il@8d BS “B-oWhGiN BLdUE SuPMRILLHBE b@toSediBY alddilin ndifagd FaNsmM t's
the secret | D(fnd t he . ullbpl I C key securel% 0. the netpage registration
server . TR et GHRLPEY P FEMCPEEST AR R SN I e ot | D

recor ded toaddanew pento an existing user.

The pen uses seccret-key rather than public-key encryption because of hardware
performance constraints in the pen.

34 SECURE DOCUMENTS
The netpage system supports the delivery of seoure 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 svitably 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
“watetmark” 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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in its database, and accepts the registration if the IDs match. It then
creates and signs a certificate containing the printer's public ID and
public signature key, and stores the certificate in the registration
dat abase. The net page registration server acts as a certificate authority
for netpage printers, since it has access to secret information allow ng
it to verify printer identity. Wen a user subscribes to a publication, a
record is created in the netpage regisyration server database authorizing
t he publisher to print the publication to the user's default printer or a
specified printer. Every docunent sent to a printer via a page server is
addressed to a particular user and is signed by the publisher using the
publ i sher's pri vaheetptdremilar o aajermariio tabigis nglevisibdy whee lopKitges only/prg sid¢ he
registrati&mmgakggagthhﬁagmbggﬁggghmagg&d&§mﬁuthorized to deliver the

a%e server verifies the signature

publication to the specified user. e > 18

usi ng the publi SE@ES& s 4%@1%&@?%5%@5?%@6 THeoH Builsin DEpASP P @techenism

certi fi cat &ssibakiesection lt%oWeEQiis&:ktE@E io_cmayﬁ@haﬂmg&_en n&ﬂm@e-me@a@&oﬁi&gi stration
server accepts T eBhaukRs A8 doRll, Wbk W bR Z8LIA0S Gl RE mdalgbase.  so
| ong as those requests are Initiated via a pen regl Stere 10 t_é’ printer.
3.3 NETPAGEHER isirdeieorerEaploprathpetid Yre reaptereds whingfhrephemregintpred bioinetdnt i f i er

at time of infsRmubeGitnifictheiphbe edisirabioB b dbddribell 83€a@RbY Menory in the pen and
in the netpage rgﬁll stration _server daqtﬁg]?ase. The ,gen I D 61 uni quely

identifies the pei°bI-THE WEISHE HRISRO PRI PerHRg: cPefriy ihae a
nunber of Yyobqragyes it stantsar the uaaldvag. The iunitierIDEE A séclen dudhment isralybyelid fof thpens. A
pen COMMUNGGaLes o dolufinPla Mebly a¥luhe AL O Mte%qllag.@&x%l%asmégmm?eﬂgy er it is
within range of the printer. ce a pen and’ printer are‘registered, they
regul ar | y @stgiembyeoreuaaitsfonsy & secupplasrags verfiguiop ags can berisyploped witbgiltal i nk to
the print ek feettack divgificalon faie, itSsupdo@yss p@RGE-MBdefslioh 8dchifent NRAficaddUPr OPri at e

sessi on key. Dlgb}eaaA i i,S never, trans n.the cl .stores a

neither the wate e mrtt%q | caly Atcpe
session key for evary Bt SESFETTN B SIS PELRI R OPTt Br TBIOSRRE o
printer NPAGBAIEGSHEY ptyides s@ni§asisibetrcldk®rasugrforgens rOpliedvcintentrofivgiion] ndexed
by pen | D.,.BRlikiyNaHEa Rrifi@fipeh Brovidkdth bhfted foQ 8%EuritG IRECH sYediO, ik 8351 ON Keys,
and will forget a session key on a |least-recently-used basis If necessary.
Wien a perPotOHEY MPEKiqoREitge of a printer, the pen and printer di scover
whet her they knNon-BaedbioioRer. |f they don't know each other, then the
printer determ nbsthavrghgreysting, forss sitippjnesigcuséroare Melowed fkben forrldHasdlad ght  be,
for exanpl the. ] ag| 0 use
the printer REFRUERY ATBED: RHEDHR. Ml HIPhRLR shBplAOkE L EhRR 1) 0, |
i nitiates THEMEIEIBPRIti c pen registration procedure. If the printer isn't
meant to know t hg-chffircet fi@fentst maig 1@ 61Eh Wiel $stih) € BRIk 1h GAAKE4, drd ant i1 the
pen is placed .Llnfa charegti ng Foavie at which tine it initiates the
regi st rat i BROBPSSEHE payecto repudiaic.
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 refiected 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 contaming 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 anthenticate them both io the payment gateway.

SET has not yet been adopted widely, partly because cardholder maintenance of keys and
NPADB4-5G



In addition to its public ID, the pen contains a secret key-exchange key.
The key-exchange key is also recorded in the netpage registration server
dat abase at tine of manufacture. During registration, the pen transmts
its pen IDto the printer, and the printer transmts the pen IDto the

net page regi stration server. The server generates a session key for the
printer and pen to use, and securely transmts the session key to the
printer. It also transmits a copy of tjge session key encrypted wth the
pen's key-exchange key. The printer stores the session key internally,

i ndexed by the pen ID, and transmts the encrypted session key to the pen.
The pen stores the session key internally, indexed by the printer ID.

Al t hough accftiikaespie rrousidrel pelersepratisterim gelntionn whisk nénir egitwidemidvorsnpr ot ocol ,
only a realeni#@dies ok ARrdLLH YRS thd BRINSIES ScQBvik §YasdwoRiTRTE nlet €h BMe fubssPr i Nteer.
When a pre¥%ousl Epﬂﬂ;stered pen |s first reglstered it isof [imted
use until ﬁﬁﬁ yse regi. stered but unfo ed" pen is only
al l owed to be usédd"t ¥ PEGIEG %ﬁe&’aF"i TPESUERITEY P YRS APEBY FU M TR

regi strati@n tegumitplde & StFghateariagatiow. user to which the new pen is
automatically Ii @Keelgtpaé% %tet‘n%ségg)mgtnpsetx\’aﬁ@eﬂﬁc%tg th%'ﬁse?%'ld%hﬂl&ge %?P%agn%;@e pen

uses secret- key rath er t [1c- ey encrypti on because war e

per f or nancBeoREnds Permisgen ‘??SGEIHEG igapgtric gsed isdimRRE OPBEINERTS coppigting ef tiigge syst em
supports t¥aeigdekd positiyh A8 pﬁ@ﬁu rﬁem@agamml&-msad@ Rs08 udelt sy@hgn@mohng&@upo ns. The

net page printer includes ilit wat er u nly do
so on requEsPt e AR %h glgh o‘}étalrr% ?E’IB emca‘ﬁ%%é’ﬁ'“?&% tﬁer‘ﬁgmlﬁﬁgl i sher
i ndi cates ﬂltlsommmﬂl@ylﬂmozapwumecmat@rSMS inits certificate, which the

printer is able ff @UlheRbaAik toI:.!afe smtaﬁﬁem@{s‘io rePibtb e 3G sto&%é%ﬁlses an
alternatlve dither matrix in_specif "wat er mar k" regions of the page.

Back- t 0- balbk {Fagfees i ar e mbsribions Wﬁg’@“‘(ﬁ&fdei“wm}‘ sl freh Yigoi nci de
when pri nt e bioddtée chintbl @aptundt at ﬂﬁe&ndjﬁﬁ:dasltlﬁb Bad gty &V\&Hﬁdﬂa’gl&Sbwn)’b&IcGé’ mar k

regi ons ar t d ence { he reglons
are vi ewedé?i{J %rg‘g%‘ﬁiggggac i e%/l&ahl(% oo | ng(E Ifot Yrou Sﬁec?rﬂeﬁm i nt Pq‘am%rﬁpe et .

NPAO84- SG 4% Gph@laﬂﬁf paptored; and émkﬁdltarthet seaad- vﬁ@éﬁ?mawhmﬁprtrmauon Areenat Vi si bl e

when | ooki d%gxpﬁt‘éd QIRA Yhe Qaemg PlRate AbnabkEx AAE cer@fle bR stoRtin MR TRAGE 1S
copi ed by norna neanad 5 ges of secure docunents cannot be copied using

the buil t -FF S BEHE™ BEWNE A8 forde §ing BhegnqmaeccE e fergr am% Thi s
ext ends t oinfoopyientgadmettizage’s pOKy inely(3&T @ayamattensplial. ocopi ers.  Secure
documents are tygipGahl Xﬁg&&ﬁ&ﬁ agplﬁm%{o&etﬁé toeca ﬂ&@@é&%eﬁtrépégtﬁ%g,ﬂst hThey

can therefore include the user® s photograp capture
user regi SYEE d nefpagprerderiform, the printer securely transmits the order information, the pen ID and the

user

biometric data to the netpage registration server, The server verifies 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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information with the netpage registration server, as described in Section
2. When presented with a secure netpage docunent, the recipient can verify
its authenticity by requesting its status in the usual way. The unique ID
of a secure docunent is only valid for the lifetinme of the docunent, and
secure docunent IDs are allocated non-contiguously to prevent their

predi ction by opportunistic forgers. A secure docunent verification pen can
be devel oped with built- in feedback gn verification failure, to support
easy point-of-presentation docunment verification. Cearly neither the

wat ermark nor the user's photograph are secure in a cryptographic sense.
They sinply provide a significant obstacle to casual forgery. Online
docunent vmmﬁhﬁca&&@mmmcpaﬁmﬁmubabMymuﬁma@Maameﬂm&mnah@ﬁmm@a@1s@g@&ides an

e, S M ek R M
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cont ai ni ngussrhedmapmg#tlocwsngm%lhaeﬂk@gs shofimdn Bigure 24 %m@r&uushmcmays verifies

a car dhol dgperfink 88 Wilh il et alibuf, %Bé?pagmg&s%mr as@%&e%p@é BRELGPT 1 ate,
and verifies a nmerchant's reg istration detail the acquirer as

appr opr i at ¥VCarEBr &@ra?"%‘?ﬂ‘ pplicatign Y &4 é"@ﬁ]i‘eé“’tﬂh@i" P““'“rrBéﬂyéEt‘E’ Pﬂ/@‘asplﬂ &fat e
signature Tﬂeayﬁmemmﬁbmmeuomaayﬁeﬂﬂompmcﬁﬁc& During the paynent process,

these certificat ?%e %alﬁcﬁtgo%emam msn-{él{]ungjorgxx?%au&exe%%t LEa n‘enfl m abfi’[o N and

cardhol der, and entica 16 T he *pay YSET has
not yet be‘éﬁ-smsi@ﬁﬁf@dmfmﬂd@mymt@atr@wg}edb@@fémg@bdalemhmfdﬂemserral ntenance of keys

and NPAGB4- SG 45%&:& M&aﬁaﬁﬁuﬂs% ﬁ&b@éﬁ&@Ee%ﬂacktym«foﬂmadrm@rfér%ﬁgk utions

whi ch mai nt ai n cardhol der %g) and certificates on server and give the
car dhol der? ¥&ce¥alisgiiogs. fo 5’3’5 r YEHRR At PR dratipqtipns o ph aéflﬁf, ¢hg giger usipe otiligET
PAYNMENTS application-specific mformation

To assist the system in routing product bar code {(UPC) “hyperlink™ activations, the system
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 ete.

An application provider can be a publisher of periodical subscribed content. The system
records the user’s willingness to receive the subscribed publication, as well as the expected frequency
of publication.

4.5 RESOURCE DESCRIPTIONS AND COPYRIGHT
A preferred embodiment of a resource description class diagram is shown in Figure 40,

Each document and content object may be described by one or more resource descriptions
842. 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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In the netpage systemthe netpage registration server acts as a proxy for
the netpage user (i.e. the cardholder) in SET paynent transactions. The
net page system uses bionetrics to authenticate the user and authorize SET
paynents. Because the systemis pen-based, the bionetric used is the
user's on-line signature, consisting of tinme- varying pen position and
pressure. A fingerprint bionmetric can also be used by designing a
fingerprint sensor into the pen, altbﬁugh at a higher cost. The type of
bionetric used only affects the capture of the bionetric, not the

aut hori zati on aspects of the system The first step to be| ng able to nake
SET paynents is to register the user's bionetric with the netpage

regi strati mansfsecomightﬂdaﬁemhsrsdomtshmdasmmtsexebﬂimdope:ﬁghi qoamnent , for exanpl e

a bank, whgre fohs Pr&BoRe captured at the same time as the user's
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the user rregibstat ai fliferently conmay oers’ elitivet wi sharcaoooomtonies sedtatktiosieed whi ch

aggregate Sanﬁ‘&z[g@ -oBRYTERL %ubscﬂﬂ@onu&ﬁ\'}er}r ﬁiﬁt%&o‘f ARrefbrs BAVETBRLmAD shcfulR W ar
basis, and can settle any outstanding debit balance using the standard

payment neRfadiakmnterprria pﬁ%‘f%?‘l{ deliveroiipred ot B‘éecé%é’taéﬂ’&fﬁéft to aggregate

subscri ption feegmﬂ@mmaaﬁQQQmmaMmﬁﬁMMﬂmkamwmmﬂuabsane&he&mmaﬁﬁ&ﬂmpresented
to the us L0 ormiof..i pdivi dual st at NSACTL When a
user r equgf?t = atlgq%t{mn sends each ocume tIS(H:'lilJ tuéel, mglut?uﬁ 1@ di ciul(:)nﬁnt g%aﬁgg\e)l(gte:ﬁest:rl;?gc}ln%,

appl i cation thespagd) |S@vq1\|pp\mo®@e4fgr the document $ newiy allocated ID. It includes its own

application TD 64, the subscriber’s alias ID 63, 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 I 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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to enbed a user-specific transaction ID 55 in the page. Subsequent i nput
through the page is tagged wth the transaction ID, and the application is
thereby able to establish an appropriate context for the wuser's input.
When i nput occurs through a page which is not user-specific, however, the
application nust use the user's unique identity to establish a context. A
typi cal exanple involves adding itens froma pre-printed catal og page to
the user's virtual "shopping cart". Tg.protect the user's privacy,

however, the unique user ID 60 known to the netpage systemis not divul ged
to applications. This is to prevent different application providers from
easily correlating i ndependently accunul ated behavioral data. The net page
regi strat i enheaevicssly schsteadtiasticiiheisnBotapagasonty Mplisintes nabito s hppppliet ween a
user and I in e 24.
Whenever flguheléoggéirlﬁlg%ét %ar%{égge gley Qéqg]%ﬁ cgllxt 11(f[lt% g%%egﬁey ﬁimgnﬂ% ug{tegtyged"
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into an alias ID D is then submttedtothe hyperlink's
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application prov r can b ubl i sher . of_ per.i.odic scri bed content.
The syatem. +ecortrrprangoen dhn Fonsts Dbty Ga SHsEriTRd
publ i cat i orhichaspupvelbthentis zdnh 63, ek e cthe dick liegin.efsymingdthe pitdnt dattickment 4s H
RESOURCE %Bﬂéﬁ%@ﬂd&&@@ ﬁ?éﬁrou?m& rtt?éfaS‘sB&ﬁéﬁ aﬁme%h BB an hiPry GSOUT CE

description class ramis shown 1n Figu docunent and content
obj ect may*peetagesy Yiple DN hemewek a‘i’?ﬁ‘iﬁa"ﬂ‘*@ﬂﬂb‘?@éﬂ weedeitipe theppslicagondl. Resour ce
descri ptions usemmg&bme} fiseCOE @MY QOB Biag) Wksp&ﬁﬁng Wi koiemaesi gned to

conf or ma. (BFLREVETT e WO e B 5P e e 86 DAL Bt on
Fr amewor k KyRBiEk. reghest 8%io The bypefbgicrequotticlass diagyami igl ehotvn ﬁzyFlgurgm Shibipedinis 920.
The net Pagequey L& DO Sﬁlrle' r@cﬁlasltiﬁ{g user and printer, and identifies the clicked hyperlink instance
862. The page server then sends its own server ID 53, the hyperlink request ID, and the link ID to the
application.

The application produces a response document according to application-specific logic, and
obtains a document ID} 51 from an I 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 cbtain 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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NPAO084- SG 47 transfers copyright fees fromusers to rights hol ders when
users print copyright content. 5 COMMJNI CATI ONS PROTOCOLS A communi cati ons
protocol defines an ordered exchange of nessages between entities. In the
net page system entities such as pens, printers and servers utilise a set
of defined protocols to cooperatively handle user interaction with the

net page system Each protocol is illustrated by way of a sequence di agram
in which the horizontal dinension is (Jsed to represent nessage flow and
the vertical dinension is used to représent tinme. Each entity is
represented by a rectangle containing the name of the entity and a verti cal
colum representing the lifeline of the entity. During the tine an entity
exi sts, thgegt bdret ingladds Shes pwaatiarsiDain desinesshee Isénn@. thDupplisgjort. Nhistdlloes &e entity
Is active,, p#@nclnt(g&ablﬂﬁah:ﬁma%h&%eeﬁi%c&tegﬂtmﬁe% éﬂﬂlﬁact@ﬁ?y@use the protocols
consi dered here do not create or destroy entrties elines are generally
cut short as sooM Bhvasi ey 2 usss Alised-<tils “Hiar R H AEbYs gt dhepthsdist . 5. 1
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delivery p IS use

subscri be {lom% tm‘é’r“?tﬁlab%p Bﬂ“e%’gl%éméﬁo @ﬁgg‘ﬁ‘g aggﬁ) 6gﬁ°"eﬂ’ﬁ “l?é"l ai d out
di fferent| the aﬂvmauwamjand slsmsér B dit inclodes tlwahfis IBhathe nesrgeBent cotht aplicaserch  as
text obj ecfiSwingdfhd aﬂpmgﬁ'l OBkS6h F usel PECIRUBREGE foPlhb RBerHA! dikGlion, PT Ot ocOl

t herefore deI ivers docunment structures to i1ndividual printers via

poi nt cast , 3But dEPNRWRILN BUTENRRIRECIbj ect s via nul ticast. The
application (i.e VhubPEEHEY)? frrkgn ad’ﬁ?’%eﬁ%thénﬁ??éﬁﬁeé‘n@ P cammynifatesdie 1
docunent fsuoka tathe ndafdstmepageprinde? . Thé itrokeheaﬁumnﬂﬁageamh palb el puze, St r uct ur e,
including its do t erver 10
responsible for t JT&%SE%%E&%?%B?\%\%@ alro Elléntteg??%the??gel nc‘?a“ge O%P%h own
appl i cat i oft teprasgerver Hoindgpsielaper' s alias | D 65, and the rel evant set of
mul ti cast channelrhd\g8® servel foadssﬂleq{ﬂ& aeEtelptli&%SﬁQﬁﬁda%y% abS ik \ded:Giré gnat ure

key. The p ser yUses lication ID and aJias ID to obtain from
the regi st‘?lg‘f Rk %%’i‘e{? 7on% el??fné’ %%‘Bgdﬂtfrﬁedtsﬁé‘l‘mﬂg FHVRHPULLRELS Lol ect ed

printer | De:ﬁﬁelélm bhpageserioeppxid theoirdleyo thetke Gtiddldibiot ink.t he appl i cation, or
mey be the user’ Sdef@iildor Rl kAR ezaﬂ%fthpeex%m g Bleb QcPc &rtﬁe'pfeﬁﬁﬁte The

application's certlflcate a ows t servelr to verify the nessage
si gnat ur e. 2™ Pedipe S‘Eoé?svf@r"h“sfeﬂ‘étﬁfﬂ%ﬁer‘{eb”c e iptergictiong fheofreistetigerereri [ s i f
t he appl i cigéntifid tﬂemséﬁﬁd‘re@doh(ﬁtfg th Be gainard uE@@ﬁTuEkeE accmﬂlmtdlhfmawamfguﬁbaarsmatl on

f88r8\l\ﬁ;r3§ Fa%& Sl'gtrﬂyee OkES asma?admgene};[:}g%n €1 n%g)]l}\fer?gg’lf ?d!) ?CESUF ? gegls%ﬂi)lht er.

ons udi |t

i ncl udes tﬂqeemetmeiﬁam@xtscethe rofuesting papCESEr- Eﬂwmeérrver ArpRmls thE Bkt 1o theteprvilng er t o
l'isten to.ofihe text field.

54 SIGNATURE VERIFICATION PROTOCOL
Assuming the input element whose zone the stroke intersects is a signature field 880, the

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 D 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 regisiration server uses the application ID 64 and user
1D 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
NPAD84-3G



It then returns the newy allocated page IDs to the application for future
reference. Once the application has distributed all of the docunent
structures to the subscribers' selected printers via the relevant page
servers, it nulticasts the various subsets of the shared objects N
PA084- SG 48 on the previously selected nulticast channels. Both page
servers and printers nonitor the appropriate multicast channels and
receive their required content objectsy They are then able to populate the
previ ously pointcast docunent structures. This allows the page servers to
add conpl ete docunents to their databases, and it allows the printers to
print the docunents. 5.2 HYPERLI NK ACTI VATI ON PROTOCOL A preferred

enbodi nent sieple formiiy prptuteinmltiplesearsy sighaons.pr ot ocol is shown in Figure 45. Wen a
user clickgson apprh Basifss¥NPRoFodMEt Page pen, the pen conmuni cates the click

to the nearest RELHPILEedHoliHeR b OB sudhiRioh plofkol isdRRiif EigSe 4she page and a
| ocati on on the Eﬁ%p?‘BThe printer alread knows the ID 61 of the pen from

the pen connecti TS occvihg2 3 Prm Bt BHYA e Lt i llqvs dheppiedoce] he
net wor k adédbfiesisn Sxbtidnlie, pisgemsmvercifitGadimnd|l i ng the particul ar page |1 D 50.
The address may ﬂlﬁl@%ﬁyofg%oﬂnrhgéetﬂﬁ-‘h% erfidk o ?noﬁ%%sa%%?nb[aﬁ%?g}gk Yerle't €T act ed

with the sane pa rwar own printer
I D 62, thelOpta&é apnb%ﬁlﬁﬂcqlfnoekntamsa@af@w Y gnd 'h@cugagéats@m@rof thyfpem.diige ser ver

| oads t he i%ﬁqﬂ&nd%ﬁi&lsi@ﬁalt@d’ﬁeﬁs|tﬁtﬂ'ﬂfe'a1§plh@ﬁmb%nf’ QAR k0 tdaligIHENes
whi ch input ele e.click lies in. Assum t he

rel evant i ApGee V@h@ﬁfozrf%gp%’é mgl%‘@lrsfg?’%ﬂ &t or}f’éﬁ’t“géﬁzfmeﬂ??é%ﬁ@ S t hen

obt ai ns t hiéemsigaiimated lappl i cation 1D 64 and link ID 54, and deterni nes,

via the DNSg t heeRghndebEpRANRKESSoBELL he application server hosting the

application 71. JhRrDRYEHREMYR b M3Ristittafdt fritodilis 0w PR FRLA 45 he
corresponding user ID 60 fromthe registration server 11, and then

al l ocates a gl ob3 Iy ARG AYERTH ifeﬁﬁkaniié‘ti%ﬂ"mllﬁy@‘zpaé[ﬂ’a:ff?&ﬂ“&%phﬁ‘“%yperI i nk
request 93¢kov1&Eheo hy péfidhernbn cRGUESihs |tARSctidhsagid adales. SC@lind Bn Ficguhe 44. The
hyperlink _reguy he .request.i inter, and
i dentifies the g Oné%g]g SSESEE %lsiplspﬁ)éagﬂghomtheg%%%allﬂglg rémgergﬁrge rJO&P"t' hen sends
its own server | E"%IB’PGTWFGW‘?WB? F3 Hesed dqyienig e fepr C(aﬁdsswhéfeﬂli fiien P targst t he

applicati oapphcmﬂ pedafalell mata go&e@ﬁaﬁﬁi HCBS sofired SRRARGHrA QR Me. gﬁﬁg&ﬁilaﬂcﬁ to
appl icatio ecific obt ai.ns avggtc ment ID 51 froman ID server
r

It the ‘mé %%?E“‘f??gica °8l§f?§ﬁ?r79[i)t°tﬂ’r‘?é‘"ﬁ%{§? | ob responsible for the
docurrent s new y Tkd three agpdichtibiDeceiveybd Hyeerlinkirégnest Eeﬁ'dnemtumi fefigr 0adhen BEr ver' s

I D and th.%pé}mqsrérgtq&wst ggea% ibelPin SHORn S8CRRY R38R, %gﬁcx&oﬁl n§eﬁ&9§m&nﬁe

hyper | i nk request rcation IDto server to obtain
t he corresP¥RY PH?@CEH%?TOWW ﬂeﬂﬁﬁ' fh tapilicatipn @@WdW h@edt tp élte Cﬁ'ﬁ@é 9B §6E¥CT 1 ej ect S
the r equeSibgether 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, Tt 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
8i4.

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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if the hyperlink request has expired or is for a different application. The
second page server allocates docunent instance and page |Ds 50, returns the
newly allocated page IDs to the application, adds the conplete docunent to
its own database, and finally sends the page descriptions to the
requesting printer. The hyperlink instance may include a meani ngful
transaction I D 55, in which case the first NPA084-SG 49 page server

i ncludes the transaction ID in the nmessage sent to the application. This
allows the application to establish a transaction-specific context for the
hyperlink activation. If the hyperlink requires a user alias, i.e. its
"alias required" attribute is set, then the first page server sends both

t he pen | Dondddesntcuditad 0hinpierfhinif'a plagipyrhdubifie ihaving[WBILEW3 Heinink en inegorspacat i on
server 1ol Qo QRbahfnd fn chbifther ghﬁhetg,gﬂop b3 Q" 5&&89%%&99 o)y | D but
alsothealas correspon appl i cation user |D.
I't incl udelé’ﬁtoﬁ@eélp‘isa‘ﬁ PH4 PFmE H@W@%%)@% l%rﬂse(t“f?dttﬁéwéemlfecf‘ahl%of they| | owi ng
the appl i aatdignot aneskahb iSG HisPof 4B RIHcdPRACE, Ehdlisfbﬁﬁ&i@éﬁl sén@firadsp@entiyipi@fal i Nk )
activation NG. R n,a .us raws a stroke
on & met pd@it HaRE HEPEEET AR APhe! ToH L okl 26 s i, 3R © Do
near est netdpagdesra meirepart [PH avhich mbbwtlalttesnm'quﬁdsw ¢nfl d0efgle mndngal Opandn on t he

page. The p; Lcraﬁgegor&oqu\f@mén %Q@ctma( fdh @;mafn %%@hﬁ%ﬁaac&e@&m@e page
I D 50 and stro pat h age server in the usual vva% The page
server | oatf i%@“’ﬂ?&g’é‘hﬂé‘%ﬂ%t" S’HhS“SPEé??t ﬁ‘?‘@‘ﬁi‘“ﬁ%h@‘b&ﬁ‘éﬁeﬁ

det er m nesprojwdithEportion pud, wahlenfmusﬁg 22NSrhBhredds 1 BYirroundify SlapOtee 1iITX &1 sect s.
Assum ng the rel ant xt fdeld 878, the page server
appends thtg S FdiLirs t“ﬁe%l%? "e“t“’ef"‘ me}"’dﬁ""% Py hﬁ Al coreondin Spert s O

i nactivi tyllﬁﬂhﬁwealzmeceﬁlﬁlh@m@‘@kltt0fenaéledﬂk°@rh‘eigm@@e@@r ver sends the pen I D

;i_ﬂd the pfndlt ng ﬁsBQKﬁr%dtv&h&%c5\%gl(ﬁ£1§'%lc919r%fs\lﬁf) llé-oxfé)ﬂele@BQj[i'ﬁfrﬁé ation. |
e regl strati on server | €S e_user correspo (0] en an
s £ P omed B ol Gru an bR | o Tter T80 3T R Gommar b b o hE i aros
as handwr i feh @01 forxdd all@masd vidibiltas converted the strokes to text, the

registration  seipgr, LELUIASoE, Ith rhiftink D pLEMWRLILRRORIRELAL . The

page server appen to the text Vv

S| GNATURE MERICEIEATS m pROPGoOR strlgs 2RivHE stylwenh WY re requatpioyide Wﬁ’é‘s@%ne t he

strote |nttﬁiﬁﬁﬁﬁg&02 FitRer Sk G A4riHiL it ﬁbdrmushmem @ag@m&@m\f@ﬁara@u@gpends t he
stroke to the

ture aper ctivity
Th Che sorrermy St el o e af b eben o5 e ool 02 el MnBlgs® | b6t
and the peandﬂiﬁgsresmmﬂ@@ thieankt caridge Hi8 sbd ptivs 320, sarevtarely. Alrofapble werhafreida& ion. It
al so sends; fsé'éﬁred ﬁﬂﬂé béﬁ%ﬁ o3 h F@‘hof'i‘%é@&«}aﬁée@% Whateind: B | P foaidiis & the

S|gnaturef|e as we forml
includes a cam 26 m the form of a slot within the walls 181 of the cam barrel. Cam followers 127

5

and 128 projecting from slider blocks 123 and 124 {it 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 PCRB 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
NPA084-5G



56 and the current data content of the form The registration server
identifies the user corresponding to the pen, and uses the user's dynam c
signature bionmetric 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 f.ogrmdata, 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 forms
status to frozen. The digital signature includes the alias ID 65 of the
cor r espondvithip tsever 1[Thiagl mbitcvis iatrareNPAQBdESE: 50fass and kegeifes imagesoonatiy ur e
mul {1 Pl € UgelSens! GAFLULSrply. Wrc? 1EORM SN HFh e IR 0 RCH81d ed

enbodi ment of a form subm’ssion protocol is shown in Fi gure 46. Form
submi ssi orbatEe entecty 13 vghish Srerrpise itin fe s bagsk §2omy teppingl A3FscopRset \ike t he
protocol wedi adcu mSﬁmthd @mb&alzmmiiaee&&nﬁcﬁa@wﬂhw&@iﬂw Gisageththeoams. |1 n the

case of a [for per rI inhk activati.on t t he page
server lobafrc}q?ﬂ cmtac | ca |%aﬁer¥}l(£l S IBRERR SEE RS '?gr M 'gf’)m‘%gnbo“d}{?
current da@lewn(l:@meé?ﬁtl%fo ehdple réchargmeg dithebitery IBBHVimmdehtaileseand/ g iPGRAZUr e

fields, theg fBgs ARRtta3EbARs Mﬁﬁﬂﬁfa}e@ﬁho%&ﬁe Qtﬂ‘i‘orta)!tec%}ié Higfbdnfdfh it BEA] i as 1D
65 associated wth e _corresponding d c%lta si gnature and obt ai ning the

th
cor r espondiafig 1&evher Fieabesoiysd AT ornthrdnk @i Fﬂlét‘f‘t‘} fopyrig, i qrderdp ggable i SS| ON
PAYMENT  PRieIE&XKakiorofplicetbred beg apitisOidrniacoby de ﬁfmmmssbmhpa;mentrhpmt ocol is

shown i n F'hﬁl;‘&e e 144 detecF?’ ¢ Foff METR TED. 148 Vi 0 QCQ‘P}P{I}BH Zmoun%do Eﬁmﬁﬁf' ons may

be payabl oman a atiron provi oap ron clic ]hroughs
transacti dﬂ@k%ﬂr?réla@d%s Conmmi ssi ons on fees and corrm Ssi ons on conmi SSi ons

may al so be payaﬁﬁlﬁerféhg%&shm RdbUb 8l @Foviaty &a@ﬁd&ﬁ@éﬂdd@g ofafie fcigngPlob 1y er . The
hyperlink request | D5 use to I ute rlr‘gzrf?:tkf comm ss‘r?gn credit from

the tar get™ShEHPIRg BF PO b ABVPRALP 2t ‘(dés"’g“ iprne tegen 1902 tadapiet

appl i cati o&2 pr ovPeleContBtLLér . €. publisher), and fromthe source application
provi der 70b to Ulepeplllntagrngpd ©detetaune #2 posFleoftia niy éttyla pipl 1R catinkgariridec ei ves

the hyper'dlﬁ‘KwSGﬂiﬁ%g& '@mﬁﬁ;&%&%aﬂﬁg% aed WGhe slzi}ac\éﬂ?{ﬂe%ﬁl Srytﬁlﬁﬁlt'l{‘k s
first activated, as déscrib in Section 5.2. Went etar%et appl 1 cation

needs to CFw@Hsthedggation ém#%thappqeitéoa%%ﬁg RO prepeged 1o galoalath s distiree 8P i cat i on
provi der aite i tor 1190 Hob@heOlbdagdnnat uupa@e:pficenymd c&rmg[&tblq:"lsw 1hB cénitslichytper | i nk

request (34 c:g ulaPeg'gle o%gga o1 o &Jiﬁesen%‘fm?jl F?o-tﬁgé} antcehe n?%xfzg g;nc%u(x)r I orgt [Ty the

source app I Cation; Séen e *Cr'e regls?ratlon
server 11 Qbﬁﬁg@ﬂbﬁeﬁlewaseﬁtaghe source application ID 64, its own server ID

53, and the hypeiliisi H-2FURHI133 bhd hREha 19908 béPiloh @ BEMMERe digital ink data

{which is encrypted for security and packaged for efficient transmission) to the computing system.

When the pen is in range of a receiver, the digital ink data is transmitted as it is formed.
When the pen 101 moves out of range, digital ink data is buffered within the pen 101 (ithe 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 converier 149 is arranged to convert the analog
signal from the force sensor photodiode 144 to a digital signal.
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credits the correspondi ng 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 I D. The page
server uses the hyperlink request IDto identify the printer, and sends
the credit on to the relevant registration server together with the
printer ID. The registration server crgdits the corresponding printer
provi der 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 DESCRhRfhgeNenser, hteffiek| IVEGHANLCSviRethe mmagn genb@ 182.ghutessc@veand 9,
the pen, ggnesiRl 15y JLESkORAL GflulPYMra?J :ﬁ'go(?&ﬁﬁedntu R Ale wj@l]the ﬂpeﬁﬁy%s e L

i ncl udes a hous%#&_loz in the form of l'astics noul having walls 103
defini ng afclpdst dFm§d§%§ﬂRfGﬂm?6Faﬂ%&ﬁﬁ@ﬁéﬂ%ﬁ@“ﬁ%HOQB ts. The pen
top 105 is in openathngir@bsa&}I 1y,5 REiRdseld aéco@R Qocerivd datl%m(}figstfhﬁl #heusi ng
102. A senj ran arent_co ecured .t P d,108 of the
housi ng 1 0 R mae%’e S@fﬁﬂf\{g mmiutors thse 1Brgs sef)sarelamt(%fllo&elﬂfg Qn L B 01]6m3 d from
sem-tr ansﬁéraeﬁtl@rmndehan@ws shprhramededno vcmr@nlamoe mhl@ udie rirans@wvn b‘w Ithea st at us

of the LEQui@iHe £ vt G eRRURINSE RI9E proddd@r. cOVEr 107 includes a nain
part 109 which substé%??allﬁ%%urrounds thgmendr108 of the housing 102 and a

proj ecting porti OFF PPEFSRRil¢h 8] SRt R CRmOPY FRsCHET foopalier 1$99°dnd fits
wWithin a cCesbaspond 15¢), imkkotendbi hicfaderms] flash mdrmm/\azmasd 1108BairAMI@48hBeIST NG
102. A radi, n flaong 110,

W ehin ( henRuAlt 839yl AL a RS e ALR SSULE ORI 1100 o
t he cover @waaﬂégaﬁmaﬁgéunﬂ@ﬂm@@eRﬂéma met al end pi ece 114, including

correspondi Ng SCTENintabY @a&lsls a1ﬂ45x21Ilﬁsce1r@ct1ﬁksu&nﬂsemoecseprad&éedlb§ MifIMabl e to

enabl e i nk_cart.ridge repl noun t 7is a
tri-col or SFAPHS CPEFPI6™ r{s esfrrtb8‘§< mPtB“Pi lttai‘h‘é’mf{ é‘h F&‘iﬁ‘g fig’}é‘i‘s‘éﬂy%to%

nmount ed onN4ghwsti,| aek MRERki,1IA71 mnd Fil-Pite BITUECTE Infaee]SkGsor Sr MiipnteCngta Syfvent op of
the pen 13. Ef%saa&ggo@tlL ﬁ@ﬂ%ey'v%h B | udder 1 THRRSB0E IicPRGIBLGAPL N as a
nor mal pen and as a non-marking stylus. Ad in pen cartridge
118 with HF& gﬂﬁﬁﬁﬂéméﬁﬁﬁdgquo with stylus nib 121 are nounted side by
Si dF Wi t_hlb n themﬁﬁdgg&sa@134§nteﬁarq§waﬁt btﬂkaf&ﬁiﬁ%bﬂ@&rg&g-vg)éﬁ'ﬂt? tiRfped he |
stylus ni e. brought forward throu en of the neta

end pi ece A?N%mcmRC‘ Wﬁﬁgg?eIhm“ﬁ%ﬁm?8dﬂT%§i“ﬁQEE@“PFBSNE°F§§fgﬁTocks 123
and 124 ar@nmmmwélddeUM advlewakeskup dleercontiotigd 34 48 thapdwe tmphage 1320y a pasipect i vel y.
A rot at abl g.gam barrel 125 is secured to the pen top 105 in operation and
arranged to rotate therewith. The cam barrel 125 1includes a cam 126 in the
formof a slot wibhiPfo fRECHET FerrReisn thgnlicgirdXPMBR bandarirlly pshby s 127

cordless telephones, or alternatively in the unlicensed 2.4GHz industrial, scientific and medical (ISM)

band, and uses frequency hopping and collision detection to provide interference-free communication.

In an alternative embodiment, the pen incorporates an Infrared Data Association (IFDA)
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. 2 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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and 128 projecting fromslider blocks 123 and 124 fit within the cam sl ot
126. On rotation of the cam barrel 125, the slider blocks 123 or 124 nove
relative to each other to project either the pen nib 119 or stylus nib 121
out through the hole 122 in the netal end piece 114. The pen 101 has three
states of operation. By turning the top 105 through 90 steps, the three
states are: Stylus 120 nib 121 out; |Ink cartridge 118 nib 119 out; and
Nei ther ink cartridge 118 nib 119 out Qor stylus 120 nib 121 out. A second
flex PCB 129, is nounted on an el ectronics chassis 130 which sits within
the housing 102. The second flex PCB 129 nounts an infrared LED 131 for
providing infrared radiation for projection onto the surface. An inage
sensor 132infegratpd withi reecit trtiun torbda at ganbeeondlotiyexd REBon. 129 for recei vi ng
reflected radiatiggn, 4 Qt%ﬁghl%s{ﬁbi{ éfatﬁeesm@@ SEE0 oLﬂy%éatPQ?osﬁi%% Flipa MOUNtS 2

radi o freeg%ency chlg whi ch includes an RF transmtter and
recei ver, HWEF 4° caiard ‘f‘lg‘f*)“gé PPfitionJufegraipn acupiaes | eFrPi dp @E)éf‘rﬂ’ffllaﬁﬁﬁle’@?“’“t he pen
101. An opicbaaodnzlteescﬂfplaaﬁﬁhe(vé @ipiresbhftiof) ndo kithe durGto@ JF 2 PhoRS toh @ Shick ek&s N

PA084- SG 52 Wi tge cover 107 and projects an infrared beamonto the
cumuaterissh

surface and receives images onto the inage sensor 132. Power supply wires
136 connecl- t he YETAAGRBRIVEERBIESERIRTIONecONd flex PCB 129 to battery contacts
137 which &te noﬁﬁﬂ&&NMQﬂﬂWSthe cam barrel 125. A ternminal 138 connects to
the battery conflbttegicalymonpgl nepasevalinrivisr ¢4 [is showm fully ssyembled ipdiiurerlddhar geabl e

battery 13@in&inbtaghd (ﬁhbt&t/hmﬁzeﬂﬁ@ala Rk a&ﬂzex&i?@”muge@nbg%ngwes dtdeobat tery
contacts. An inducti gﬂ char ? coil. 140 i s mopunted about the second fl ex

PCB 129 t o™8HABI &R ihalyiPhdt B & WasarReepyh Yoty pies fid perirpiioughiBe second
flex PCB lcﬂﬁle)iﬂlpsm emadien02 ash60B whiclaprindboifsiled 3 sleacintuliineausigdn full edledhdde 144
for detect wiisR!l acenent in the cam barrel 125 when either the stylus
120 or the In cartrldage 118 is used for witing, in order to enable a

det ermi nat i on of Appseerabbiadingysiembly A51ppliss a i hglusstions gesedes ofieprd ngaiad ni b 119
or styl us kd, aliedding if ReadheR to BRPHOIsAER: dikd pR&EL RSt itl TN crdate®MTikabBouh® LED 143

via reflectors homn ed_on th cks 123 and 124.
rubber o 1 ottalS e e PR o8 ot e it SR 108 of ¢ he
housi ng 102 to ihfsneslacefg)lel Lplpcalwdglehi@ plerwvn i Figura 43 cquplpd ¥#@ibthe kdepdexedisintides a

clip 142 f&gmgsl ﬂapmaagfsmﬁan&@@fomamlg%xﬁvpg&léﬂe and Byaft, o2kt SRRy The pen
101 is arranged to determne the position of its nib r’#‘l us nib 121 or ink

cartridge mﬁ?r iphsg T herspriides glinepniainga ffree Fihfilen ingbassymeldipg e misrogifclient t he
surface i nintlEResniviti dﬂlatr)puﬁlﬁ 638ni@sidei the printer vik @ Giede @39. txime pfo@ﬁ&tﬂlﬁﬂad giatoahd rom t he
near est | ocati i s.arran al e di ce of the nib
15n o 11 e B fenE e e Pl e it SRR e 130 SREF sirer o p
134. The camrvie tleg the hirpthead 3uzatal Bmlmp@gadngah®ar giheramt@nﬂ:@fcatﬁtﬂeepbm and the
ni b-t 0- t agy i S ANEFor th BN i S REhPRRES b Y€ RIS HOLLHAR. The ink cartridge 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 simultancously 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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observed on the imged tag. Utilising the RF chip 133 and antenna 112 the
pen 101 can transmt the digital ink data (which is encrypted for security
and packaged for efficient transm ssion) to the conputing system \Wen the
pen is in range of a receiver, the digital ink data is transmtted as it is
formed. When the pen 101 noves 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 approxi mat% y 12 minutes of the pen notion on
the surface) and can be transmtted | afer. The controller chi p 134 is

mount ed on the second flex PCB 129 in the pen 101. Figure 10 is a block
diagramillustrating in nore detail the architecture of the controller chip
134. Figure 10 aRsfarinst®igsres BpnéBebatapo 6 padsestiion tifdusdxippribBIgingsioaz | mage

sensor 132, 131, the
IR force sensorm{flggb%ﬁé%se&g%ﬁrr E‘B?:%dllgd eéa%s ﬂeﬁ@?@d*’ %@Q%ﬁﬂf ihgg pen
cont r ol | er678Ritha igausisvreprrolies and aseshr movabie g mﬂb%ﬂ,%gfbﬂﬂs mopgiary 4o nabl es

the exc hagl@ewﬂaél el Aovaiet WeLNuCARRONBM & nthnitd @ aCRdMl kpbbEbradkt d ¥34. FI ash
menory 147 _an

12 KB, are al so cluded. An anal o -digital
Convert o TS Bopuioaes WO s pran e A4l B o Ty onr Gt vr ce
sensor pho&epmhtmormwerstbismm@l tal signal. NPA084-5G 53 An image sensor
interface 152 i “tﬁé ﬁ@%%%%&bﬁyh%'dzﬁs% o?%%&%ﬂylﬁa%ow ésrié %?9“‘%&% Ydediin

control ler 153 and base Circuit 154 are al'so included to Interface
with the RPIFEgHr igFlugisel hosefd] fere e ik critridgs ??c"uTltls ¥ 73 AR 19 28Bhat or s
and i nduct wiesl, ¥bith cRRBE Gdhesilelty Jalbmmaactt@mﬁouébl&diaﬂmescmﬁdl@& lhbR@g EEDCESSOr
145 captures a deco catian t r f omthe surface via the
LS Capt Ut 5 3 Ee SRR 1B Bl AR D e SRS ¢ 2,
LEDs 116, ard8thchahty HedBstal hracketvad dingesousiidsmiys wienge reedf the sembiydiTatlinoh vi a t he

radi o tranggRldV @kis dodich expbsed e Bue »K}ﬂ’egl' d&B&gﬁ%ff%{@%Qmﬁdea ﬁ&MﬁEEsz Tension
general - purpose RI SC processor. tgﬁﬁocessor 145, gl tal transceiver

conponent s P é.'ﬁ%"é@l@ﬁ@?blﬂﬁ‘ﬂf’ﬁfeﬁ“fegﬁapl Tugrygpeel 6‘5@%1??%@? inpcliyivn 154), inmage
sensor i nterfaceAdh,shdet aﬁrpamrmwyhelgd% vehae st 6 DRAes1 s agplied orbegr at ed
in a si nglvertxca € re%l & 01'1At‘§1dcggga')§l om q:gefﬁsﬁshe nggtri]oecgm nggisREs II’CUI 155tand RF
resonators an % RAUCL O S are prow Tié "separ a “eh I'p. The
i mage senstsbipdingassomWy 6055 pi xel CCD (such a sensor is pr oduced by

Mat sushi t az.2 El eCprRfERC INPRRCEBARCAREcT@REl 1S described in a paper by Itakura,

K T Nobusada, N @ﬁ&@agéapmta coﬁ{&m%&ms,of absherMliderdekssor 780, b iinopOkstdeaxel 1T
CCD | mage Se efdg stemn E Transacti on

f.o atu S
ot roge PARIORS pivek otk TRIR 85 éﬁ%‘d’a‘ﬁ‘/‘s"%ﬁgmﬁﬁi"&f SPEI I3) por at ed
herei n by baeebmdemmet) 7541 R cigwit] 7R5.f anft tRET resofidtes emininduototseiS6)AShCrdb@rl ingpt er s a

qui escent StaLe [RfpY BEpSy 5PN fint LaRRE EdnMbiteds 6484 4406, A& Mmemory 658, and
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 bution 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 639.

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
nsage 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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101 is not in contact with a surface. It incorporates a dedicated circuit
150 which nonitors the force sensor photodi ode 144 and wakes up the
controller 134 via the power manager 151 on a pen-down event. The radio
transcei ver comuni cates in the unlicensed 900MHz band nornmally used by
cordl ess tel ephones, or alternatively in the unlicensed 2.4GH industrial,
scientific and nedical (I1SM band, and uses frequency hoppi ng and
coll'ision detection to provide interfegence-free conmunication. In an
alternative enbodi ment, the pen incorporates an Infrared Data Associ ation
(IrDA) interface for short-range comunication with a base station or
netpage printer. In a further enbodinent, the pen 101 includes a pair of
or t hogonal and e &5Bs Bt erlss combgundtionldatan Thihie caped ethainpheanoey 667 atbbe tipen 101 axi s.

The accel er ot eff. 49051780 SRAAs7 Ml BhiSehvePDihporkl [ nBHAS Lorllll | ne. The
pI’OVI sion of the accel eroneters enables this enb gl nment of e pen 101 to

sense ot ("dRrddathend crqui &b &R ddeeragd iygsingle éoqﬂelkaf\ﬁl&ﬁﬁ - dyjalog %ﬁ TOBNRPI}‘?’@}S t he
| ocati on t@gsirtuix mem&tmk@datcai ana ildQsEs 756l a’é@meéHth als@aRicRPEhp . Itk can t hen

identify an 0 tekest rather than a p on_on. the ce. For
exanpl e, w{oﬁ! mte'l%ace ¢ u:Pes(sé BUg8™ Hree nfft%éeeprfnﬁ pu P]e RERe omecaonam go nmrand
but t on), t hem-seﬂmted algieICBebCFted Ealab Imetorg 84 @A the 22 56Mbih (6HMBhERaMéa7 Bhls¢ he | nput

el ement cagy gl %tpm{teh&‘f‘e%ﬁufoﬂer}-%aﬂe%%eﬁi&Bﬁﬁém@be accel eration nmeasured
by the accel erometers in each he x and irections is N PA084-5G 54

integrated with Pe¥pete! peverk fcrfuey Broten e arﬁ Friled rredneeidica e rget y and
position. Stweeniife 35 Rk op@npDY l'bctaDEbﬂ@fltext Ji&et&rbﬂkﬁ:lﬁ&fabeﬁ?ﬂzoﬂetﬂfa@@ii@woﬂ@m y

relative iti.on strok g d., Al tho ition
integrati g]%ts agtc'ﬁeéafeﬁtmé’@dee%(?ros rnsmd?nr’ls & dgéb Rsed” alé’lr‘:’a ‘)ld%l?lsuggaé’& éfnésr onmet ers

t ypi cal | y Bymodginghatelits ghngéeiven, cumdwldhextigﬁmuwlaﬂar titeplyne gansdeiverk.and over

whi ch err ofsesAGGHI 3 An§c§é}9'ﬂa al ifiterfNEs iAGETHER!  DEURR ISR, HLNY 7. 1
PRI NTER l\/ECHA?IilI CS T HMJ(W\E/Le?tr 4 . unttee net%a ge wal I%E%‘rrl nter 60i1 is shown

fully assetI™@PHnT Eth@‘a‘f*eUS_LBlaﬂdl %SB P REE 1A% Gagee). grf 1aEpteeritedred medi a
usi ng dupl exeekid ihErface 1) a0 tidibthed rebhitotion i AARLIE OR (t@N6kabikByorig Shen IIROMEAL | N

Figures 12 rai aht path with the paper 604
passi ng througﬂj’z]"tg e‘l&gaﬁgiaé%e%%?a%&gvﬁ)élguﬁtglgac%oz and 603 which print both

si des of a sheet Thd i frensestyers1sy communiogipy in ghs|uglicerserti00ie frarfd pofmalit wedl.  An
integral byndiangs @%ﬁﬁﬁ@'cﬂaﬁa@éu@%h lt&%n@eeﬁggatm@a‘ in@lstif, Rl LNReBU0E Of

each prlntgﬁﬁﬁﬁ daII g_glt to aﬂ etotlt'le revi, usseet when
pressed ag anfh S0CTHPS ‘1“ Y derripes 3o A S feectighh Lu e IRPCERC can
range in { doinokmi@sisn. f r om one sheet to several hundred sheet S.

The printer controller optionally incorporates an Infrared Data Association (IxDA)
interface for receiving data “squirted” from devices such as netpage cameras. In an alternative
embodiment, the printer uses the I'DA interface for short-range communication with suitably
configured netpage pens.

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

page objects, 1t 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 repl aceable ink cartridge 627, shown in Figure 13 coupled with the

dupl exed print engines, has bladders or chanbers for storing fixative,
adhesi ve, and cyan, magenta, yellow, black and infrared inks. The
cartridge also contains a mcro air filter in a base nolding. The mcro air
filter interfaces with an air punp 638 inside the printer via a hose 639.
This provides filtered air to the printheads to prevent ingress of mcro
particles into the MenjetTM print heads,350 which mght otherw se clog the.
printhead nozzles. By incorporating the air filter within the cartridge,
the operational life of the filter is effectively linked to the life of
the cartridge. The ink cartridge is a fully recyclable product with a
capacity for pri fiks ingeraln@R) divai ¢fgh<38BEd pageent{ik506d pbtpat ties atRedeanity bfig t 0

Fi gure 121abBJB@1x1[EQILQJh' ERA tag%ﬁbo@esm{e%‘ége% L' Gha ARRE TR, YndOREdRUSHER of he top
sheet directl dia tray past a paper sensor on the first print

engi ne 6023a?hﬁfgds%%@atmﬁmﬁ%‘fﬁ“éftwﬁﬁlleﬁ?%%fﬁf%%é?ﬂ%?y The two Menj et TM
print engines 602heaﬂﬂn Plockssar Eorﬁauébtlﬁd(—ﬂomaoarpagedﬁp@stoﬂge dﬂi)kekddﬁﬁnﬁdﬁg]hkentl al

confi gur at Iontroll IS 9&9 Etacql yé:r%;n tBﬂQ-efso pfa res the cam% a e}%tﬁe m grlg I nt O

the first prin 1er's
posi ti on ananosy, @@S@fts thmgqoeapﬁeanon f@@ﬂrmtlsg mmh@eﬂagaﬂmarﬁm mdpmmls pipplined ng

conmences. pebueatil rabu%al% étJ}S Slnik wummi%m% gih Rbndy)  the
short est pOSSI b a er exits the first nm et TM pr| nt engi ne 602

I e i me.
through a s8¢ ofP BT/\E’]‘C@EF%T _ ned al ong the straight
paper path), whi G B8t BYHPHEE Pgt’PEB‘B Pf Etletge é’?j‘t ‘f“g‘r“e copprdic %8 BPRES jir/\ﬂﬁeel S
contact t hésh speeti TERE 1394 edfialsioedaae 659an sacion TP BlLdectdor 168 edstdnked Shegt F&O4 i nt o

t he secon TN REd P a0 el t gures 12
and 12a, %gé%%gaggér I\460% lﬁngglgl%% Ciragllr)n(gg(ﬁ “‘%! ﬁi%g%e%rgll F\? J@?Eﬂngg 62185115é and 603

into the Dpigdprogdes Bptyoy a@b@ﬁmt%@feﬁﬁqeﬁfgetﬂmﬁéﬁj@eﬁ%@@@a%’é ween a power ed
spi ke wheel axl eTheﬁpZQt Mbihdlcoird1leDT60 Ueradd RPOEubIE BheteRl mAfdr. AL ARpagky abl e

axle with s e whe and .a ac | ue The .nmov bI e
o o o un BT 505 36 06 nE iR e SR RS oo, S POy Beted g g

t ranspor t eitbnf BRAVI769 4n0 pissdalrbral ée piitt langidta@orpolve pipeling Xinee thef@gatiaa figded s by
action of q&r@%&éluﬁﬁa{leﬁ%{% g&@mgg&oglr qggeyyﬁ ﬁ&hi s canmshaft. The gl ue

wheel asse onsi sts o atlgﬁ %? ow axle 679 with a rotating
coupling for the%%%ﬁﬁﬁ%%@’éﬁ Eandf (3516 s FPRRcemyreyet depene SMYKThi s axl e

GE9 CORneClEﬁ:r %@a@sgalt m@) thu\/c}aﬁbnmoﬁbmm;eba bRENGEI, gﬂr&)ﬁe@@fndsjmm- acti onh
t hrough r 2..SUrro t he , Wt
an openi ngle‘é? nef‘ﬁ%e tfgr%ﬁ’f acc‘f-”?i’v%?)lthe B fl”" i ‘rgg’l’e it lrI:g aﬁ ng:ljlglo ‘er°doors are
attached tstegt fitherértt 345) e agkont cm lmelnag,lécmwsﬂm (de%é)ﬁ;!ﬁ hpdliﬁed btaﬂelasreesier of the

assenbly 6§3 disfuds i 4301 clrPk WA Thd MsSiaACEIQD EVMPRIRSdo 'aﬁa & bgrewpeed through
the front of the nolded housing 682. Tension spri g‘fgls cl ose the assenbly

and ef f ectiPyrafts? (gp7)foferiging en %Méwe%?%adﬁé? vig @ set gff linp pufters Mpst ¢f 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 82” versions of the netpage printer, the two print engines each prints 30 Letter
pages per minute along the long dimension of the page (117), giving a line rate of 8.8 klz at 1600
dpi. In the 12” versions of the netpage printer, the two print engines each prints 45 Letter pages per
minute along the short dimension of the page (8)2”), giving a line rate of 10.2 kHz. These line rates
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As the sheet 604 passes into the glue wheel assenbly 673, adhesive is
applied to one vertical edge on the front side (apart fromthe first sheet
of a docunment) as it is transported down into the binding assenbly 605.
7.2 PRI NTER CONTROLLER ARCHI TECTURE The net page printer controller consists
of a controlling processor 750, a factory-installed or field-installed
network interface nodule 625, a radio transceiver (transceiver controller
753, baseband circuit 754, RF circuits755 and RF resonators and inductors
756), dual raster imge processor (R |§) DSPs 757, duplcxcd print engine
controllers 760a and 760b, flash nenory 658, and 64MB of DRAM 657, as
illustrated in Figure 14. The controlling processor handl es comruni cation
with the natwel kitli§ tnabemiitehfrdq@oal of v Medie®'s priraticph géichp énghe Lodent &sigses t he
hel p buttog.681/Aggontrols the user interface LEDs 613-616, and feeds and
synchroni zes the RIP DSPs 757 and print engine controllers 760. It consists
of a nedi ufn per NEFAMERNETEMBIE APPCATIONSe i cr oprocessor. The control ling
processor 750 corfRLffPessesenhitien prayides By fapitity & gpavliredgpiyigen nopedalmsindi a a

hi gh- speedresiefal dlinglausp4as Rotebbbke T R phdSRstetoalS & @fell ZB-oRBithtiGO WM L&HaRFQe
descriptions.to th t e printer's ¢ ressed.page fo t. Each print
engi ne. cont vaT e S3yh B9 Hetd 1 i Rprr PGS ot PR e 8 (B

associ at edopvbmgletigirg bird tstadid 359 to movide afoof df mesor@4l. Te hanwriipe fs 1@0znradies per
mnute). THA SRS Hxb BdexinS PEHRAE 6 AL hOhdiE et RY LBlheP B Byobfas @4 a sheet
si mul t aneousl The ster print engine controller 760a controls the paper

transport WRAEISIFPRcalse SRS FEairs Wt (i USPRYSTR Hovie fhsdsTde &h e chi p
665 and t hgaphiell idambtiondge QA chip 761. The printer controller's flash
menory 658 hol ds re faor h the bro or 750 NPA084-SG 56 and
the DSPs 757, as&mﬁﬁfﬁgésb%%i%rr{%%%rm qlg%%ord’g.ﬁg.mﬁllgéﬁi s copied to main nenory
657 at boot ti meEachinetrise ot exdepey dopment papiy tropte taling airgive] sychapsoet ver

conponent SnckdbbRNSRE B2 SRRLHoRbIoR hage/R3IvaNil <PBs BRMGEoeGlotebdok is o/ FiffdicaBl €
integrated in a single co tr(gl | er, ASI% 656. Anal og RF coiﬁ)onentﬁi g.gRF
Cirou t 7SPERERRR O L R To SR o3 Py oloptiey o Mg g SR s s epar at e
RF chi p 76@ypeifinie andiet fvor ficlds)ntSanifady @ “noebableact@ts” sigifee paacatie in sspagef net page
printers t o td; e, ns8l.86hed o
2l oheBYx! aﬁcmﬁfam,kf CORRE d:Rflnd £ B¢ not R ¢ 6;@%&%3%

field-selected.” Flash nenory nd the 2x256 M 657 is al so
of f - chi p. rFievitgipiprmaqdirme radpar giisbedks 760 are provided in separate ASICs.
A variety s net neskcanbh bRAVMGENDDGHIBNES 625 are provi ded, each providing a
net page net wor k Exchtagilit fieeusébiktedine 0P isiinR@didd\as a cdllo@ndh oCdbpmehe linked byet wor Kk
interface 752, t e network .lnter interfaces.include POIS. nodens,

Hybrid Fi b%?’%&dﬁ’%°?§%cﬁ°mgavéfﬂg%m&é°ﬁ§% tﬂ%@ﬁﬁ’%ﬁé"e‘“‘n‘%‘?‘% lslsgfe%d‘erﬁsg{(’fstg%el lite
t r anscei veps, prestity Ga rorgppdndingxaompandution nthe eolifeg) page. Jook ephomd atrpesmeei ver s,

and labelled with multiple commands separated by slashes (*/’s), indicating that any one of the specified

Q

commands causes the target document to be printed. Although multiple commands may label the same
command arrow, they typically have different side-effects.

In application terms, it is important to distinguish between netpage documents 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 distingnish 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
NPAQ084-SG



wireless local |oop (WL) transceivers. Local interfaces include | EEE 1284
(parallel port), |IOBase-T and 100Base-T Ethernet, USB and USB 2.0, |EEE
1394 (Firewire), and various energing hone networking interfaces. If an
I nternet connection is available on the |Iocal network, then the |ocal
network interface can be used as the netpage network interface. The radio
transcei ver 753 comrunicates in the unlicensed 900Hz band nornmally used
by cordl ess tel ephones, or alternatively in the unlicensed 2. 4G+
industrial, scientific and nedical (I'SM band, and uses frequency hopping
and collision detection to provide interference-free conmunication. The
printer controller optionally incorporates an Infrared Data Association
(1rDA) i mserréagests. Figyre 48sheisvigemgricdvcumenteiiiaerede fofor Wi adesrispreific dagarheni s
net page Cag®la$suskip@iticddh@bNati ve enbodi ment, the printer uses the IrDA
interface for short-ra conmmuni cati on with suitabl confi gured netpage
pens. 7.2.1 RASTEEPBRTYIISY PARPPISRE RifeREeerE oV A filiprniotsrbsd by dgiractmige nas
recei ved aaghuw.ex pdge &gt ey chaattnmdndus Rinfad elehmay edels obwitdch magmqmbjstgle&cs it
runs the agphaRll 4en BlelusQlAMRNR O Rald %, BRLSucl R fxel Bk iR o i fgster ze
e ras mai n

each page description and conpress Srrea™ page I nma
processor glopragen Wadpuidisip PUBswaehapsthyon ?rﬂg@dﬂﬁggﬁmanﬁﬁ%s SI rrpl est way to

| oad- bal ance  Muksthbld GcDSBFack Hob & trdkén ﬁﬁ'ﬁt’a ﬁlglerdﬁgltaﬁ; lafEdoPunRBPRALE Page.
The DSPs can al %ﬂgffo be. kept bui% Si nee |tr§¢/ nunber of rasterized
pages can, CPifagRiEPHR Mitdeshet gligs gl lﬂ’é%f“?‘“ wiiph defingd e only 1 eads to
potenti al I§42 poor ND&MT ayinGIdezedTiMODEWhEN rasteri zi ng short docunents.

Wat er mar k r egi on¥he nwtettiding phige nobde aevblpesi apmndhy wotabaktaed b pewhgd Gera The Note

cont one- reﬁmnybbjgaamaaiseeﬁ%keme@bw@aasmg%df%lglufa%@' essly conpressed to
negligible size and which forns part of the co%ressed page i nmage.

NPA084- SG 57 TheAPPIearUdoty 1) is|cieptet bysfretprss vist t@ﬂh%@ké%ﬁ“ﬁlaﬁ%‘ °toded
net page t agsesat2. adl@aginhya Rfe nu&bﬁmag6¢oﬁtetﬂ604 doRGdling SagphaltidkR 7€ peoKlase t he page

ID, tag | ntrol.bi data content of each tag is
gener at edt%éeir%?%get?ég ug?]imzaﬁdgn an léatlm?or ed in the conpressed page image. The

mai n processor 756hpadsddatmpiaut defierke yugeishrages ande redvetyiupl exed pri nt
engine control | @ﬁeSingtQanrEﬁfﬁBu]pﬁlé eedagm&nﬁe@@&l @bl BE syef) isthOls82 whihe

conpressed page i njts |oca starts the page expansion
and printi¥fg %F%Eg‘?%g é‘%"ﬁ]d’ékléi’(lﬁ’afﬁg‘ieﬁ‘?‘il t‘éﬁ’& SB?’P?‘l’Egloﬁ]Q‘e handpriting recoggfion. fhcause it
i's inpr aCtaIlc\atexit—iIaseﬂE@chesaﬂ n@¢bbok @ntirl Alviphivhl-statohe ca 6K béRfopRg direcHPGE |1 N
menory. 7. Megyga,NE CONTROLLER The page expansi on and printing

pi peline o rint engine controller 760 consists of a
e user may request that a notebook page 502 be digitally signed at any time by a trusted

entity 500, thereby certifying the existence of the page content 504 at that time. A snapshot 506 of the
page content 304 is taken, its creation time is recorded, and the content and time are signed by the
trusted entity using 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
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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hi gh speed | EEE 1394 serial interface 659, a standard JPEG decoder 763, a
standard G oup 4 Fax decoder 764, a custom halftoner/conpositor unit 765,
a customtag encoder 766, a line |oader/formatter unit 767, and a custom
interface 768 to the Menjet TM printhead 350. The print engine controller
360 operates in a double buffered manner. Wiile one page is |oaded into
DRAM 769 via the high speed serial interface 659, the previously |oaded
page is read from DRAM 769 and passedyt hrough the print engine controller
pi peline. Once the page has finished ©printing, the page just |oaded is
printed while another page is |oaded. The first stage of the pipeline
expands (at 763) the JPEG conpressed contone CWK | ayer, expands (at 764)
t he G oup weaxermbpragiskedk.bi - | evel bl ack | ayer, and renders (at 766) the
bi - level gghpadfehd@resadr’ according to the tag format defined in section

1.2, all in pargbhéhe N&[é%@okﬁﬁgﬂﬂrﬁge ﬁ)@@ﬁlﬁm% FREE 33, (lser [@p pridk N9 @RtpRHE CWYK
evel bl ack Iayer over the resulting

Iayer and co sites 765

bi -1 evel dﬂ?&aﬁ‘ éif’ma“ th?étg IOEﬁﬁ‘f 1“ IVQ?%FMWJI?FPQ ~Hot Nefghog™i i £ er ed
and for W&Nd}téldo](ﬂtnu?ﬁ%)wNomboqkrordaltpaggm@ﬁphﬂﬁéﬂ Mphgvetiniiyes 4nt head 350 via a
set Of 11ne DUl nd R RS fce b e RUE bRE 3,68 &L Al Ak O chip

DRAM The final stage rlntst channel s o i -1eve

(i ncl udi ng™rPstati P@%ff tq o foRladefidnthstapiobgslci sne Hesarte3BPe-Aage ttYies Wﬁdﬁtbhelad
interface Zoﬁbgeok\ﬁb@ﬂ LB\ lor ﬁh@és@hnt@ﬂﬁﬂﬁ%tnﬁﬂﬁtl@nﬂx b, SmAlhk @&%ﬁﬁ&me% n

uni son, such as . in a rati are roniz via a
shared |i né SRRy th%)(lcp%& C@"t%’ pl?Ptfoﬁtﬁér‘i‘&Iig?’fék ’?Qﬁm"‘dyaélgp‘é'(‘}‘il%‘ﬂ Via the
external nwetsgrtbsgeaumerpi n 771, generates the line sync signal 770 onto the

shared |inggsThepkhBNofiadi Nne controller 760 contains a | ow speed processor

772 for synchr opjck hidodidRee DAL M@&k%@aﬂgnaﬁ@%wa%qmﬂw%ﬁg}ﬁa t0
configuring the printhead 350 via a | ows eed seri al ,

control | i n‘% theRaets PATES AEPSH g beties OthFG’agel Therrpig ofgthg page {5 dhepty §‘°t6'?°°1f he
net page praretferiext bthbg,rztphbal ffdrbtioR 'Y 2mPls neetobk fpd REiIRwa 6h Tiglkd $rand pagRs per

m nute alo Q%g%ggml,gp@e%lmgg%zhg%fS%ﬁﬂt@ﬁg@ggze (11"), giving a line rate of

8.8 kHz at versi ons of the netpage printer, the two
print engines e¥ut Vm“FWnéh%Bteh@kﬁ@h the BrgBSIepege Pemirpitiered @IthmgmpﬁeASsth@rt

di nensi on @ Jhe OBalg:qaaéeB%e}y pe@istydkD & tBnelsteRBed Ak Qored wkiDihe tikbZamp BRSSy | | NE
rates NPA084-S wi thin the operatln fr uenc f the Menmj ef Il m

print head, as?/%’naté‘ﬁprf“%?“teﬁ F%‘f TeERERIF i it B TETPREE NOTE
TAKI NG APPR4IEAT la@\sediiatengn dthpat Ghissess veesign it mnypbmendae shemkaeasfxae billy #syd f Or

enabl i ng h@pﬂw@éa&fl ctﬂ)ﬁzhﬁr trgé%eggtr& or K8kl € Val R@&wgr gm,mlps%g&em; ebook.

The net page not eb oo is used 1n conbination with a netpage pen to capture
handwr i t t eFfPlABIdES fogtler fiitgdfielar i nk in a persistent manner, and each page of

the not ebook i STheQd:ricamadidelf cohte@N@Thd Yotebob phgt @hngt ié Giehdd efpagk Qelbiioy | de
pr oof of r eCI?r %r%l and cartﬁ.hen gagg\%s c%ﬁtgngtolagotﬁelege gel zed
The user can print a copy of the notebook page by clicking the <Reprint> bution.
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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and converted to text for indexing purposes so that the notes can be
searched by keyword, but the netpage notebook al so supports searching

wi t hout text conversion, allowi ng the user to search on graphical

i nformation. Net page notebooks nay be pre-printed or printed on denmand.
Each netpage or netpage docunent used in the note taking or retrieval, such
as a new notebook order page, a single notebook page, or even an entire
mul ti - page not ebook is a physical re%resentatlon of what is referred to
herein as a "fonn~', containing as reqU|red the interactive objects
(hyperlinks and/or formfields). Simlarly, a "notebook activity" signifies
an activity in respect of a notebook, which may be, for exanple, ordering
a new not ethofkt enng kndpe datenditte beodatre fot pagh naebookr alicailethe mgteinmfapplidtdtien f orm a
particul ar C i on user
ot or face TToG & Rt (ERCHmaHs e e s Bt ST RSB

command ariosieek baclicking isrrdeniint Bagks Pt at es that the target docunent is
printed asg.a4r esgkdrcaf the user pressing the correspondi ng conmand button
on the source page useSAIREs thOIBIRELH baﬁcrnwmlewoebookam& la @ tebdok Beard lphde 3l 22

conmands separ %t
Tinted, as

by .sl.ash ndi catin ane
specified om"rianc?léo‘%lau{;ém ?(?S]gﬁet ench%sur?%?ﬁf)‘gi wbse‘mgnr(%‘1rt1f1e?js tg'cfl‘i(lv‘fa{"}tough
mul tiple c&mnmestmelmeztﬁedrchttﬁeor@awhP@mwrmlmthfaﬁﬂdﬁme Olphf@yl typi cally have

different side-pffigsls spécny RRbLSRE hah aw&rﬁge dubnbir S0 sHRR Fb@iNer &8 also
di stingui sh between netpage docunents and netpage forns. Docunents contain

printed i nfSrhEEFdo eniies fade withia a spsrified e B GME™05i ch can be pressed by
the user to requiste vbdrakife &rthd sedrir tom field on GE fo&ﬁ,m i W@ilingAie tdn@iited H@NS, 1N
addition t r.al nt. nt a u flelds
whi ch can% ??% ‘gﬂte ngtexkogthggﬁrg%%ﬁg?m@%l grgtiﬁ?ortin &ﬂ en%E S ‘a data
i nput  mec hemsgprostised pysthe fextroppsrdr glay eastag Ss%um@guprghh%#mwmmm whi ch

contain  oRpElth snamefeefemsﬂv@pdsaﬂdmd&@mn& e Whtis@hngont ai n i nf ormati on
specific to a pai]tll cular in actl on Bﬁtween t he user .and an g%g)l ication.

Generi ¢ document $"nHY T SHFeE- f)rr‘i Pitta oy GBI PE AP B RerPidee saghi%Ydes sol d
at news st-<vidd Aoy Sarelvie clickisil fgn o stieh satehre pickest @ scale. filiMaich Apy Sieess For ns

may al so te)@t HUEa Ral Y Hlure ksr}‘a%llu%ﬂﬂ a shddd o @ﬁl@%ﬁus wb?%% Rlabe ralenﬁ

encount er In pre-print ed I cations. cour se

gener at ed ‘iﬁ‘ﬁ“"t"?‘i’éaﬂag?h H&fhauﬁéw@g@ wHth Pt Plftwe ihakip frasethenpthe, Sep ﬁ?i'éal@est s
User- specChdyl davl®auneapsmand tﬁeq;raaasofaﬁquagwirﬁaér&pmcg@mag wae &Ebcﬂ)h& thd y byha
net page pr n _response t PA 84- 9 u er I e [ & 48 shows
a generic 4 té‘lemkﬁmgga@@g o R R “ﬁl & - f &t escélpemyfl Efecﬁ E fht 992,
and a userWgpdtml & Iopes 99’3 “ONéftalp&@‘éleqﬁmmc kb M Compatre Suavead, Yderl,

interface i QWoakifhef Wob))RE oAlES CnleRQH whikn Q%ﬁuﬁ?cpﬁereﬂﬁg"}‘eferlexﬁé/ %’cttuﬁe sehicP2ge

| ayout may contain various Kinds of elements, each whi ch has a uni que
style to 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 matich, with the matching entry highlighted
by a red border, and an image of the area of the page maiching 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 refurned, but there are more matches available,
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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 conmands 998. When a user interface flowis
broken up into multiple diagrans, any docunent which is duplicated is
shown wi th dashed outlines in all but the main diagramwhich defines it.
8.2 NOTE TAKI NG OBJECT MODEL The note taking object nodel revolves around a
not ebook and a netpage user. The Note (,Taking Object Mdel is represented
by the class diagram of Figure 50. A netpage notebook 501 is created by a
net page user 800. Each notebook contains a set of pages 502. Each page has
a page nunber, page content 504 consisting of digital ink 873 (see Figure
33), and ttheustrest cligeths éskierbhtiod Obpriof the deet batcigifimaichipgdatiBach not ebook has a
uni que i dent i fi B useodd SRk 1RSHLY SEHRDEIEN 0 3R 2 BlaRAGRbSSEEch efe di gi tal ink
maki ng up the page content is tinmestanped by the systemin the usual way
as it is r%@ﬁ*@% The digital ipk jis %so converted to text 505, using
online handwriti BmpéﬁﬁﬁﬁVWPHWﬁmﬂgmhﬂFf APk Poss dsutresbayecr@essly 4itbt ebook
content. Griliphicddent o elarsgiiesregian Walilg cheligvepon hartradiliciraaiCinli Yesadibed ide di gi t al
ink (see b ) - : digitally
i gned at St s B BluBel GANSR bl Nky el ) BOR0I RARE uiDE wa pC
exi st ence %Wevﬁ@ﬂ@QGé“@@ﬁt%ﬁ@ﬁ$®ﬂIﬁPYPﬁﬁ@m@Wﬁ@ﬁmﬁk§ﬁﬁﬁ§h@¥dﬁﬁﬂméﬁmxhe page
tc_ont ent 504 &ﬁsaﬁ%kﬂi{lﬁt ik hfde%ftaﬁl&tqa;{ gl%moaiﬁcaﬁ&g ?fdﬂ)?gc_iditﬁitihdo ﬁi{é%mﬁfﬂﬁﬁe%ﬂ}( andt
ime are Si Justed enti using its private signature_key, to
produce tH@gﬁﬁapﬁéfm§ﬁéﬁgﬁﬁW@ﬂgﬁ?P“?%%”?@% mﬂﬁﬁgmg 8ﬁ§%ﬁFgP§mﬂ§8ﬁrded f or
future reftbyievee®n. | ndexed by a uni que reference nunber. Anyone with access
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 TAKI NG
USER | NTERFACE The user nay obtain the Notebook Menu 508 froma variety of
l i nks including the netpage wuser's own booknmark, and the help nmenu of the
user's netpage printer. The Notebook Menu user interface flowis shown in
Figure 51. Fromthe Notebook Menu (Figure 53), the user may print a |ist
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
addi ng signature verification at key points. A signature can be required
when reprinting a notebook, to verify, for exanple, that the user is the
owner of the notebook. A signature can also be required before a user can
search, and before a N PA084-SG 60 user can print a new notebook.
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8.3.1 NEw NOTEBOOK From t he Not ebook Menu Page 508 shown in Figure 53, a
user can print a new netpage notebook on demand, in the style of their

choi ce. When the user selects <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 nane, the
nunber of pages to be included in the notebook, and the page style. Page
styles include blank notebook pages, 4;i ned pages, or pages printed with a
5mm or 10mm grid. When the user has specified their preferences they click
t he <Print Not ebook> button. The notebook is printed and bound on the
user's netpage printer. 8.3.2 MAKING NOTES Each not ebook page 511 has the
not ebook name, user nane, and page nds¥¥8 al ong the top of the page, and
buttons across the bottom of the page The rest of the page is the active
not ebook area f and_ gr h'c information. A sanple notebook page
is shown in Figufe 53 Q%eg‘alﬁlfg%{m YiERPESEEng g Friisel “PW@‘*W”@’B’SH& page is
shown in Fibgeeeob2. Notes witten on the notebook with the user's netpage
pen are stored on the network. As the wuser wites on the page, every pen
stroke is tine-spedied aane withort debstwpre Horrherintablrenst smfpecarthe fermycon@ispgci at ed
properti esmfo'ﬁlﬁdﬁgiy\felaﬁﬁgﬂg a inSteBoSE RURYZEE inBiSdihd cohe?l dﬁfa'lﬂdgcgt}e QPad i 2OGe and
converted }o sear chi ng t hough this text

¥ faciljtate later

version is of ?tﬁeaﬁto‘l“e SERTPoR POt thrsfopm fhe F"(de‘i %a“b?ﬂ“}?“ﬁ%%i plupeliy of he
search f unsnt:stantialyl nfifferdrhited @arks posaloasl, redtivedb @i eBbf prédéiernta doRinuSask f or

gr aphi cal ﬁgﬁ&ghes as explained in further detail below The user can
sel ect content on the notebook page using the standard net page sel ection

nmechani sm and C@é@elh@eﬁth @certspétecm %ﬁaﬁ@%a&@aﬁ%&&éﬁ dOfE BRdSGea b}ggd user can
print a copy of e not eboo %g i cking the <Reprint Because

every pen &% ?m?%éﬁbﬁﬁﬁmﬂ% éﬁF”Y§f§T8¥%dmiFH@“U@éPfEQW“QP@ﬁ%athe page
as it ap pﬁatremdltaﬂthdiseSBQ@exﬁdewaﬁm foethe fbrin, ﬂ;h&nmeiéw@el Wil $latcd @ ﬁHbéiritI% y>

but t on, rinted t he user
can enter E&g&ﬁ ItEl ‘2"%3" I%rg?ml?mdgrm et Soglgoéﬁevcé)‘rie(&% ont ﬁgnemlm a?{éas}lp art og'gps hot of

t he page a@dlf%@fﬁé@mﬁli\eéﬂﬂsﬁcﬁ@dﬂ@a plrdi nted, with the dat e and time appearing
at the top of the, page. The user is therefore able to review the changi ng
content of a not SEUBKIE e cqmper sysizmyaag fam thedndijapne; date. & ilygriEEPETROM A
trusted entiating «f ¢ noicbortaabhtok page by clicking the <Certify> button at the
bott om of the notebook page. The current page is reprinted with the

current date and tine, the name of the trusted entity and a signature
reference nunber. 8.3.3 LI ST NOTEBOOKS If the user clicks the <List

Not ebooks>*but t offegrrthol of Keine bdorhinessid, at deapti age pefimatdn ailating ¢t the niydfokls | s
printed, aftiaWasshdiarddi G & 19a€t onENRndNef GO @lm Lindtin SO0 SROMWSHIdNGRL ebook

name, the dat.e. of. :
i en%grmg, in the computer system and from the zone relative to which the sensing device is located,

said 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 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.
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NPA484- SG 61 the first entry, and the date of the last entry for each

not ebook. Clearly the systemmay all ow other 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 Notebook Search page 512 is
printed, as shown in Figure 56. The user can enter as many or as few search
criteria as they want. The user nust gnter either search text or a search
picture. Al other fields are optional. The user can specify the notebook
name and/or page nunber to search. The user can also |imt the search to
entries made within a specified date and/or tine range. |If the user wites
in the seafch te&metipdpfgnablingthheswhidgnpppte talise ind megvavli thaypetliod inglodivethe s t 0 t ext
as it is bging witten. The text of the user's notebooks is then searched
for matching entries. Since words recognised by the text converter may
contain Ispel i ng%reﬁdlﬁg & usck hehay&&sermhmym@ﬁﬁwmel a sﬁrﬁZsZ)éald s&er@ﬁamﬁg enabl e
retrieva rds s simlar to.the he user may
search f Orm;é)HDV\%C rela?m%% a no Einook aCttHl clfﬁdlélg Cﬂ& gta n?E{é&a VRS Saé éeia% K% ol d. | f
<Mat ch Anym%mEebOfsmthedwedaﬁhEn mhemkéahehammbaMEs pwdmumésmammahy scal e.
I'f <Mat ch ARierdhtBRE mhiks poRRine S REM G RN plelfrRb &b Balndiad B4Ads;W thin a scal e
of plus or mnus 10%of that drawn, then it is con3|dered a match. |If the

user wishes to seaiey, 0k cngfitee tdeSchl Hﬁl@-tﬁoinsa keAKIGEE bevich @Perktite b @fidudet €l d t hey
may draM/amn%% ﬁhﬁx %“%&yge on t 3 91 t he %ge. The graphlﬁﬁl search
i s done di FECHH™S e T iyaite eﬁbﬂ?é% ARG PERP™ PhRC mat chi ng
met hods, sﬂ@ﬁ%dsm@e@%wwbeddbymﬂmeﬁmmamm¢%W@AmefqhﬂMW€msﬁ&ﬁmmhm$mgmtopresti,
D. P. ! 1995) al’cﬁ]‘% sgh @tCIEJspdlE Yaarbﬁgfer us@%&‘? m&tdf A cﬁéﬁ \iﬁy %ld gylgzl'at No. 4,

Decenber e entire content of which is includ erein b

r ef er ence. d3pireeaTding aideastifx pwn rRoyRment %“b@“’tﬁ%‘&mt‘%a“é"e‘ars%‘hf°fﬂblmdt ext, V\/m ch can
be advant ageous as i not rel t ext ver si on the o i nal

not ebook contentmmﬁﬁ%m%?ﬁ%cﬁﬁvmﬁﬁf Efﬁm%QW8§%§§8“W8W€ﬁﬁﬁwmeP“§éh%one

ot her t harsetshig demide gs ihalateata sdidat ledd e® paramgeraphi cal search, matching is
typically less reliable because of handwiting differences bet ween users.
The user may specify t he nunber of matches to be returned by the search by
checking the dd)gte box at the bottom of the page. Wen all the known

sear ch crlferla gHblng @EfWF@E“W%@MH%@Wﬁﬁpwéﬁg”f d ndadipethesteptit t on.

The resul t&: are prlnted on one or nore Search Results pages 513, shown in
Figure 58. Each matching entry lists the notebook nane, page nunber, and
the date and ti nwovidie erichbgokwes withddormTibdudimgteeded daid sdicgiowsanadantimobnai |

i mage of tHA HAYGe @suaa eatmmn;,ﬁ(%e Emfgﬁp of M&Janalgenmenat&%mtgoxuémgh' I ght ed

by a red border, and an ina area of e page matching the search
term i. re]gthvsw ansg[ of W@de nominal mark positions;

receiving, in a computer system, data from a sensing device regarding an identity of the
user and 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 form using at least some of the

coded data; and

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

6. The method of claim 5 which includes receiving, in the computer system, data from the
sensing device regarding at least one of movement and position of the sensing device relative to the
form, the sensing device generating data regarding at least one of its own movement and its own

position relative to the form,
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in the context of its surroundings. The user can print the full page by
clicking on either image. If the user limts the nunber of matches to be
returned, but there are nore matches avail abl e, NPA084-SG 62 t he user can
click the <Next> button to print the next batch of matching entries. The
user can click the <New Search> button to print a bl ank Notebook Search
form CONCLUSION Clearly, many alternative and additional features to
those described above are possible and; will be evident to the skilled
reader. Whilst the invention has been i1llustrated and described in the
context of a particular exanple thereof, it will be appreciated by the
skilled reader that it may be inplenented in other ways. Furthernore, nmany
modi fi catidns t oTherestiidpbslding, 4 el nvdish dweb oriklyedsmyone ofe phmalinsdgeddd and it
i s underst@gfsthat any such nodifications and/or additions to the
enbodi ment specifically described and illustrated herein nmay be nade
W t hout departing fromthe spirit or scope of +the invention. N PA084-SG 63
CLAIMS 1. A nethod of enabling handwitten note taking and retrieval, the
met hod i ncé.udi ngThetnvehod bixham O in whidhohei coder galee reB@éntadiby B mailk i 2 &St p@tﬁuﬂyf orm
printable gn a f nf rel ati to a
not ebook a@tlV|%&QgﬁggyﬁéP%g?%ggﬁgﬁghﬂﬁg%ggfm%ﬂ5@?%€ém%? §ﬁ4F %% ity of the
formand of at |east one reference point of the form the coded data
conprising a plurality of substantially undifferentiated nmarks positioned
relative tae a setheqﬁeﬂ@aadaa@r;mz;rwd iR ORI &k PPt minPDdnlidaOMEk pbe@ ¥k NG, 1N a
conput er s¥§tegkﬂtweoa ﬂgorgta fron1a sensi ng devi ce operated by said
user, said inmdrcating a2 regar ﬁ the identity of the formand at |east
one of a posi tion and a nnvenent of the sensing device relative to the
form the sensing device, when placed in an operative position relative to
the form ggnsi nﬁheaﬁealo%ﬁamﬁ@rmw%h hin&isCREBH datamanet genenahisg AL | east
part of the indicatin % the sensed coded data; and identifying in
the conput BPHEPYR W@ﬁﬁgnﬁ? ﬂﬂw atlng data, at |east one paramneter
relating to the notebook activity. 2. The nethod of claiml in which said
at | east one paraneter relating to the notebook activity is associated
with at |epst ONGhcl Ui Of asidiads 605 M q!}% e rgéﬂahme&é?@mmagﬂ deNGhides

identifying, in the conputer Sy sten1a e zone relative to which the
sensing d etPpdne of @e S least one palr of adjacent marks is less than 12 millimeters.

12, The method of claim 2, 4 or 5 in which each mark has a minimum radivs 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.

13. The method of claim 2, 4 or 5 in which any 10 millimeter diameter area of the coded data
indicative of an interactive element includes sufficient information to identify said at least one

parameter of the notebook activity.

i4. The method of claim 2, 4 or 6, in which the parameter is an action parameter of the
notebook activity, the method including effecting, in the computer system, an operation in respect of

the action parameter,
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said at | east one paraneter. 3. The nethod of claim 2 which includes:
receiving, in the conputer system data regarding at |east one of the
novenent and the position of the sensing device relative to said form the
sensi ng device sensing at |east one of its novenent and its position
relative to said formusing at |east sone of the coded data; and
identifying, in the conputer systemand fromat |east one of said novenent
and said position being at least partfally within said at |east one zone,
said at | east one paraneter of the notebook activity. NPA084-SG 64 4. A
met hod of enabling handwitten note taking and retrieval, the nethod
including the steps of providing a user with at | east one formprintable
on a surfalfe, saltdsfetrdeichim B miwhiph theadton padneen ofrted mtebauly adtigitds selttebook
activity aggh &g@&ﬁgﬁﬁ%ded data indicative of at |east one paraneter of
t he not ebook activity, the coded data conprising a plurality of
substantial ly uR@ifsfuesrendiatied marks positioned relative to a set of
predet erm ned nom nal mark positions; receiving, in a conputer system data
froma sensing deachirg aOperaat efth vkey’s s@tbdoksser regarding said at | east one
paranmeter and regarding at | east one of novenment and position of the
sensi ng devi ce rafeting ammwinotelmak,d form the sensing device, when noved
relative to said form sensing the data regarding said at |east one

par anet er usi ng MRNsERSY ndFAY of t he coded data and generating the data
regarding at least its own novenent and its own position relative to said
form and inter pFRETRRA lpshoreppatebogkPstier system at | east one of said

novenment and SaiquQSi%ﬁﬁgmgfoth%alégﬂﬁiQ%mgﬁyL%e as it relates to said at
| east one par amefer s B AR K8 6 R BT TRY RaN i t ten note taking and

retrieval, the i i : i.dLng a notebook user
wth a formi ncﬁ%@%&r%:pgeg%l%qgggg{e?ﬁtﬁ?t@g%??e\i}ség%fmg%g?%g%ti ty of said form
the coded data conprising a plurality of substantially undifferentiated
mar ks positioned relative to a set of predeterm ned nom nal mark

posi ti oNs;16r ecei The Mipthol Bf Alai®GOIPUSrET inSytedhany paidietr fsraarpRonS@RskBgofdRy i ce
regarding an,.identity of fhe se nd regardi the identity of said form
the-sens . i isd S, be fleobd Bondif Uea e LEATEEPAD B, bR o rilhe Loer
and sensi righanddsavgamask bypransdif a gensibredeiicheand pifegtingf in g iceinrfutsy systersiap gpesatiot east
sone of trggsociggg@glﬂ%@dné@gget&denti fying, in the conmputer systemand from
the data regarding the identity of the user and the identity of the form
a notebook activity.

17. The method of claim 2, 4 or 6 in which the parameter is a text parameter of the notebook
activity, the method including identifying, in the computer system, that the user has entered
handwritten text data by means of the sensing device and effecting, in the computer system, an

operation associated with the text parameter.

18. The method of claim 17 which includes converting, in the computer system, the

handwritten text data to computer text.

19. The method of claim 18 which includes converting, in the computer system, the

handwritten text data to computer text using an online handwriting recognition program.
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6. The nethod of claimb5 which includes receiving, in the conputer system
data fromthe sensing device regarding 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 NPAGB4-SG 65 7. The nethod of claim?2, 4 or
5 in which each mark represents one of a plurality of coded values. 8. The
met hod of claim7 in which the coded yal ue represented by a mark is at

| east partially determned by the position of the mark relative to the set
of predeterm ned nom nal mark positions. 9. The nethod of claim2, 4 or 5
in which the predeterm ned nom nal mark positions are arranged relative to
a pluralit3p of nbheimsthpd ¢fickigsl? id Ghichifhegextreardnotir o hsselated witDatlaastwpio€h at | east
one pair of the lines are spaced apart fromone another by a distance of

| ess than 100 mi3¥ff@e®%s. 11. The method of claim2, 4 or 5 in which the
mar ks have centers ng wherein the relative spacing of the centers of at

| east one pair dfmﬁ%? ¥ marks is less than 12 nillinmeters. 12. The

net hod of claima2],e %er%mgﬂ%P(%Q&%ha%aCh mark has a mninumradi us and a
maxi mum radi us and Wherern e gﬁb%h of a mark's mnimumradius is
greater than 40@%@&e&ﬁ@ l ength of that mark's maxi nrumradius. 13. The

met hod of claim?Z, 4 °of 5in which any 10 nmillimeter diameter area of the
coded data i ndi £alcbdR p2k n@ibel:Nt eractive el ement includes sufficient
information to identify said at | east one paraneter of the notebook
activity. 14. Thehailidaatho@bookka@iym 2, 4 or 6, in which the paraneter is an
action paranmeter of the notebook activity, the nmethod including effecting,
in the conput er soesifieatipn ggnatgpier ati on i n respect of the action paraneter.
NPA084- SG 66 15. The nmethod of claim 14, in which the action paraneter of

t he not ebook actiniemyfsegchiettected fromthe group conprising: listing a
user's not ebooks; searching at | east one of a user's notebooks; ordering
anew not ebook: ptioPIG Y e hot ebook; reprinting at |east one notebook

page, a notebook entry time.

2L The method of claim 2, 4 or 6 in which the parameter is a graphical parameter of the
notebook 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 entry.
23, The method of claim 2, 4 or 6 in which at least one of the one or more forms contains

information relating to at least one of:
a user’s notebook meny;
ordering a new notebook;
* a notebook name;
a user name;

a notebook page number;
NPA0B4-SG



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

met hod of claim2, 4 or 6 in which the paraneter is an option paraneter of
the notebook activity, the nethod including identifying, in the conputer
system that the user has entered a hand-drawn mark by means of a sensing
device and effecting, in the conputer system an operation associated with
the option parameter. 17. The nmethod @t claim2, 4 or 6 in which the
paranmeter is a text parameter of the notebook activity, the nethod
including identifying, in the conputer system that the user has entered
handwitten text data by neans of the sensing device and effecting, in the
conmput er syst em aemtifyigpatigtfiranotdedaegat ed with the text paraneter. 18. The
met hod of claim 17 which includes converting, in the conputer system the
handwri tten text 2gutbaokreecceffipise 8mbeext . 19. The net hod of clai m 18 which

i ncl udes converting, in the conputer system the handwitten text data to
conmput er text usPPEPAkSEHR™ ne handwriting recognition program N PA084- SG
67 20. The met hod q% qha{ghl7 in which the text paraneter is associated
with at |east ond™0f-"a"tf€r's nane; a notebook name; a required number of
not ebook pages; aﬂmﬁﬁﬁﬁm?&M&ﬁk a not ebook page nunber; a handwitten

not ebook entry; a certification signature; an itemof search text; a

not ebook entry date; and a notebook entry tinme. 21. The nethod of claim 2,
4 or 6 in which the paraneter is a graphical paranmeter of the notebook
activity, t4he mettragdbdériclant 1)g of cigbich $aiddem id anoteb@k g@APUL er system t hat

t he user has entered hand-drawn graphical information by nmeans of the
sensing device and effecting, in the conputer system an operation
associated wth the graphical paraneter. 22. The nethod of claim21 in

whi ch t he ¥r aphi Bisimephod efitlained: 4 psd in Fhiskiaitiers surevided ompéploregsin - not ebook
entry. 23. The nmethod of claim2, 4 or 6 in which at | east one of the one
or nore forms contains

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 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 vadifferentiated

marks positioned relative to a set of predetermined nominal mark positions; 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 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 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 associated with at least one zone of said form.

28. The system of claim 26 including the sensing device, the sensing device sensing at least

one of its movement and position relative to said form, using at least some of the coded data.
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information relating to at | east one of. a user's notebook nmenu; ordering
a new not ebook; a notebook nane; a user nanme; a notebook page nunber;
NPA084- SG 68 a certifying entity for a notebook page; a notebook page

ref erence nunber; a notebook search; a notebook list; and a notebook
search result. 24. The nethod of claim2, 4 or 6 in which said formis a
not ebook page. 25. The nethod of claim2, 4 or 6 in which. said formis
provided on nultiple pages. 26. A sysgemfor enabling handwitten note
taking and retrieval, the systemincluding: at |east one formprintable on
a surface, said formcontaining information relating to a notebook
activity and including coded data indicative of an identity of said form
and of at |east one reference point of said form the coded data
conprising a plurality of substantially undifferentiated marks positioned
relative t¥-a sebssPmfrerblnghpidiaen Agpiaked nfesievhdsisTionecudagd a conput er
system f or rece|V|ng indicatjng data froma sensi ng device o erated by a
user invol ved i n?t!fE HSIFBIBRE EPFG?Pym“@ﬁﬁﬂﬁF%dﬁggFPﬁﬁmﬂﬁﬁén@@&ﬁ?ﬂlng t he
identity oklaggitéla hastvlandvigiand ineladitiy @oa dafa idligad&iof kidenstanel paanivey et of t he
sensi ng deyv r id for t 0 i phaced in
an operatlvggm%§¥#ﬁ%n re%%%%%%cggrgg%ﬁ Sﬂﬁf i%ﬁ%?ﬁg¥éﬁgﬁaﬂwmggone of the
coded dat aposifiehed tylafiesriant ey predetdrpinestnommplimagfpotitiss;iapttdi cat i ng data fromt he
sensed coded data, said conputer system including nmeans for identifying,
from the i ndi cat PFREPHSE Stenpfor feeesying dﬁﬁ&%&?ﬂaﬁﬁv&tdé‘fmw@ﬂfrﬁﬁbﬁghﬁtﬂ@e‘t‘)ﬂlé“ﬂnot ebook
activity. sdid.datddgar8ing ideasiQine 6f DuindNedént hid adbitdh (ﬁ'ﬂiedelﬁihg iens telatiteto pad amet er
rel ating tg t he, not eba [vity.js associ.ate t |le ne. zone of
o d 1 or m B3 S AONERRRL o BE it ad Ao RSP L Bl I Lo B8 MR 701
sensi ng del‘@ia@etos‘)@ﬁstl lppgt care pdrasagier, the@minmﬂewcﬁ,svhmmmaumd saibioim. isepsing el at i ve
to said fOomiMaetSafithy &lid 4t R8BS buePABet® hisit 1 A0RRE o R Bded MatRARBA RS SBe 29. A

system for_ enabling handwitten note taking and retrieva the system
i ncl udi ng: ta regarding at least one of its own moverment and 1ts 0 position re ative to said form

30. The system of claim 29 in which said at least one parameter relating to the notebook

activity is associated with at least one zone of said form.
31. The system of claim 29 including the sensing device.

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; and

a computer system for receiving from a sensing 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 Jeast some of the coded data.

33 The system of claim 32 in which the coded data is also indicative of at least one parameter

of the notebook activity, the computer system receiving indicating data from the sensing device
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at least one formprintable on an interactive 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 marks
positioned relative to a set of predeterm ned nom nal mark positions; and a
conputer systemfor receiving data froma sensing device operated by the
not ebook user, said data regarding at,least one of a novenent and a
position of the sensing device relative to said form and for interpreting
at | east one of said novenent and said position of the sensing device as it
relates to said at | east one paraneter, the sensing device, when noved

rel ative togsdiedsaiict tepst swrmramgter oftke wécberkragtiyty.ine the Sensidg ddvick easite bae
paranet er Mgl Ala ubififs lead IR ofihe LoBQ m@ded data, and generating the data
regarding at | east one of its own novenent and its own position relative to
said form 30. The systemof claim?29 in which said at | east one paraneter
relating to the notebook activity is associated with at | east one zone of
said form343l. Thie sgsyesid@kiaf 32dhchidhg 2 Senbifipcdetick, g sdobify GeRSdcmGe ddEsire 32. A
system for . i i 0 king and retrieval, the system

i ncl udi ngofit@ﬁ%%e%@;?#@ﬁﬁﬁ%%ﬁ%%ﬁg ° ggog[éi ndi cative of an identity of the
form the coded data conprising a plurality of substantially

undi fferentiated marks positioned relative to a set of predeterm ned

nomi nal nMagsk POSTHel s oftibin 86, Q0TPES B wiSHShi® M ©RY one §EBIndér 1Y the MOBoBK SENSI NQ
devi ce dat at.r.egigsfarlditrgl an . identity of a _notebook 1gser arllcd the identity of
sai d for m “BAY T8 TRt P TR GO PRSI A PPERBT VR Ye PRk AL Rp AR RSBk
activity, padmecsepSibngotdaek eaivitont @itrjangettihe tiahacbodg atidiyngn titerizaient i t y of
the user apd.s [ : ' | j . he form using at
| east sone of ?ﬁ%kﬁ%%ﬁ%ﬂg%%ﬁéé ag‘%gg%ghls%%g% gﬁogtgg%Fég§%1a%£Wt%'n whi ch the coded
data is also indicative of at |east one paraneter of the notebook
activity, the conputer systemreceiving indicating data fromthe sensing
devi ce NPAB4- SEhEQysteagetradly o of alhiths a6, 20 aab 82 @ich adch mtkatpr@éntd Jae oNOt ebook
activity, . [.ng device sensing the indicating data using at

| east sone&%gn%ﬁgo%gg%lggdat a. 34. The systemof claim32 including a
sensing device, the sensing device sensing at |east one of its novenent
and its position relative to the form 35. The systemof claim26, 29 or 33
}n whi ﬁh sal d atTHe@R%n DBRImMD8 lirPwiRdhaNe Bded i r&ﬁés%amfhkama&tigba\/ieis}’pairtﬁ]lﬁ_el ect ed
romthnhe grou reEstn n _acti.on anmet.er. of the notebook activity, an
opt 1o pe e gV BE bR B Rk e P PRyt SRR he

not ebook activity, an authorization paranmeter of the notebook activity,
and a graphi cal paraneter of the notebook activity. 36. The system of any

one of cl adgis 261he 2Rted Ml andnt B MHhCR, BAGH 30BMich 8R HRIGD SR Girdlf mfk

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 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.
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plurality of coded values. 37. The systemof claim36 in which the coded
val ue represented by a nmark is at least partially determ ned by the
position of the mark relative to the set of predeterm ned nom nal mark
positions. 38. The system of any one of clains 26, 29 and 32 in which the
predeterm ned nom nal mark positions are arranged relative to a plurality
of nomnal lines. 39. The system of any one of clainms 26, 29 and 32 in
which at least one pair of the lines ate spaced apart from one another by
a distance of less than 100 mllinmeters. 40. The system of any one of
clainms 26, 29 and 32 in which the marks have centers and wherein the
relative spacing of the centers of at |east one pair of adjacent marks is
| ess than 412 m THeisysetnenf gny dhp@foBulns3G 2P knd) 32 in Phieh eylsthekhsfa ramyuro rdivof ¢l ai s

26, 29 a”danﬁgniaﬂmmmatﬁﬂs %?QJﬂerEER{hE 1e§§%§gf%_n5£i@ AR R R orediBindd 40BXFALIM T adi us

and wherein the len I a mark's mninumradius 1s greater than 40% of
the | engtlredrof thptparpaginampgdiism r adi us. 42. The system of any one of
claims 26, 29 and 33 in which any 10 millimeter dianeter area of the coded
data includes sufficient information to identify said at |east one
paraneter relati to the noteboo tivihty .43, The.systemof claim35 in
Wit ot he ot ot splbmar iy ol A% a8 kil th Wi oy URUE GRS om e
group conpthé endefydata] ipaudisyytiigient Jedprmation de Wprsibkwid at leest ctvipagmeter rélatmgto tbhe of a
user's notgheQkSstivie®’ dering a new not ebook; printing a new not ebook;
reprinting at | east one notebook page; printing a certification copy of at
| east one not ebook page; and printing a representation of the history of
at | east one notebook page. 44. The system of claim 35 in which the text
par anmet er 43s assTeisgteethf wiatnh35at whictaht activepacineteoftigentelook anigity iaselrotd book
nane; ar I - of notebook pages; a page style; a notebook page
nunber ; ae%gdntéﬁjr?@?g:ﬁﬁﬁlg ‘ebook entry;

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;

printing a certification copy of at least one notebook page; and

printing a representation of the history of at least one notebook page.

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 mumber of notebook pages;
a page style;
a notebook page number;
a handwritten notebook eniry;
a certification signature;

an item of search text;
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a certification signature; an item of search text; NPAGB4-5G 72 a not ebook
entry date; and a notebook entry tine. 45. The systemof claim35 in which
the graphical paranmeter is associated with a hand drawn notebook entry.

46. The system of claim 26, 29 or 33 in which the sensing device includes a
marking nib. 47. The systemof claim26, 29 or 33 in which the surface is a
printed paper page. N PA084-SG

72
a notebook eniry 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.
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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