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by selecting and “dragging” the object into the vicinity of the garbage can. Once in the vicinity of the
graphical representation of the command, users could activate that command by placing the object onto

the represented command, generally referred to as “dropping” the object.

The graphical user interface assisted users wishing to associate attributes with objects. This
could be effected by selecting the graphical representation of an attribute and then selecting the graphical
representation of the object to which the attribute should apply. Alternatively, the user could select the
graphical representation of the object, or attribute, and drag it into the vicinity of the graphical
representation of the attribute or object and drop it, thus forming the desired association between the

object and the attribute.

Additionally, the use of such a graphical user interface enabled users to relatively easily
associate objects with one another. For example, when sending an electronic mail message, users often

wish to attach an object to that message generally in the form of a document or picture that is relevant to




object and the attribute. Additionally, the use of such a graphical user
interface enabled users to relatively easily associate objects with one
anot her. For exanpl e, when sending an electronic nmail nessage, users often
wi sh to attach an object to that nessage generally in the formof a
docunent or picture that is relevant to NPA139-SG -3 the content of the
mai | message. In such a circunstance, the user is effectively associating
two obj ectRrt3sgi@ h one anot her, nanely, the document or picture and the

el ectronic mail nessage. SUMVARY OF INYENTION It is an objective of the
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sel ected one or hore objects. In accor%la ce With a second aspect of the
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sensing dedice relative to said first and second surfaces, determne from

t he indicating data when the novenent of the sensing device relative to the
when the determination is successful, providing the user with an amended version of said at

least one second form including a representation of said selected one or more objects.

In accordance with a second aspect of the invention, there is provided a computer system for
enabling association of objects by way of at least one first form printable on a first surface to provide to a
user viewable information associated with one or more objects and at least one second form printable on
a second surface to provide to a user viewable information associated with one or more commands, the

computer system being configured to:

receive indicating data from a sensing device operated by the user, the indicating data

regarding movement of the sensing device relative to said first and second surfaces,

determine from the indicating data when the movement of the sensing device relative to the
first surface is in relation fo selection of one or more of said objects of said at least one first form and the
movement of the sensing device relative to the second surface is in relation to selection of one or more of
said commands of said at least one second form, thereby signifying in the computer system the

association of selected one or more objects with selected one or more commands; and



first surface is in relation to selection of one or nore of said objects of
said at |least one first formand the novenent of the sensing device
relative to the second surface is in relation to selection of one or nore
of said conmands of said at | east one second form thereby signifying~ in
the conputer systemthe association of selected one or nore objects with
sel ected one or nore conmands; and NPA139-SG -4 when the determnation is
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The nature of the interaction between the form and the sensing device and the data that each
contributes to the computer system may vary. In one arrangement, the coded data on the form is
indicative of the identity of the form and of at least one reference point on that form. In another
embodiment, the interactive form includes coded data which is indicative of a parameter of the form,
whereas the sensing device is operative to provide data regarding its own movement relative to that form
to the computer system together with coded data from the form. In yet another arrangement, the form
includes the coded data which at least identifies the form, and the sensing device is designed to provide,
to the computer system, data based on the form coded data, and also on data which identifies the user of

the device.

In a preferred arrangement, the system and method also employs specially designed printers to

print the interactive form. Further these printers constitute or form part of the computer system and are



i ncl udes the coded data which at least identifies the form and the sensing
device is designed to provide, to the conputer system data based on the
form coded data, and also on data which identifies the user of the device.
In a preferred arrangenent, the system and nmethod al so enpl oys specially
designed printers to print the interactive form Further these printers
constitute or formpart of the conputer system and are NPA139-SG -5

desi gned teA1PeSSei ve data fromthe sensing device. As indicated above, the
system and nmethod of the invention issideally suited to operate over a
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acconpany ra S, in which: Figure 1 is a schematic of a th
rel ati ons“ﬁy% %é’{’%‘é"g ‘a sanple printed netpage and its online page

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

net page PERErd NBr,:i g net page page server, and a netpage
application serye&; |g ustrates colhectlon of net page_servers
and printers int&FEEni 8?’%‘3"9’? %Ptsn‘éfttkﬁo’r“l’fm“iﬂl‘@ PEY Je descriped O R Of 8O ew of
a hi gh- | elreltingstampdt anlyewitsfrefererpe ionficckomptpiagdaveing, ih tsictonl i ne page
description; Figure 5a is a plan view showing a structure of a netpage
tag; Fi guFlémsb i & seherpitia of ¢ itkevyelatiroshimbpptveeen e lsznnlcopriphed petbage wekbits enlisepagof t he
tags showmsdrpdnl gure 5a and a field of view of a netpage sensing device in
the formof a netpage pen; Figure 6a is a plan view showing an alternative
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bet ween a hown, in Figure 6a and a field of view of a
net page sgﬁgrf aﬁ‘gaé‘%?cé’%&%@“f"%rm of a netpage pen;

Figure 3 illustrates a collection of netpage servers and printers interconnected via a network;
Figure 4 is a schematic view of a high-level structure of a printed netpage and its online page description;
Figure 5a is a plan view showing a structure of a netpage tag;

Figure 5b is a plan view showing a relationship between a set of the tags shown in Figure 5a and a field of

view of a netpage sensing device in the form of a netpage pen;
Figure 6a is a plan view showing an alternative structure of a netpage tag;

Figure 6b is a plan view showing a relationship between a set of the tags shown in Figure 6a and a field of

view of a netpage sensing device in the form of a netpage pen;

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

shared between adjacent tags;

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

the tag shown in Figure 6a;



Figure 6¢c is a plan view showi ng an arrangenent of nine of the tags shown
in Figure 6a where targets are shared between adjacent tags; Figure 6d is
a plan view showing the interleaving and rotation of the synbols of the
four codewords of the tag shown in Figure 6a;, N PA139-SG -6- 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 associ ated tag-sensing

fiel d-of -WPA¥-F¥one; Figure 9 is a perspective expl oded view of the netpage
pen shown in Figure 8; Figure 10 is a-gchematic bl ock diagram of a pen
controller for the netpage pen shown in Figures 8 and 9; Figure 11 is a
per spect i Viguy 7 évw flgfchart ofeel te-invess proeassingangpdegulingpigeritten;; Fi gure 12 is a section
through the |l ength of the netpage printer of Figure 11; Figure 12a is an
enl ar ged PEYE B &3 PefePeptvg i B ofpoieips Winigd i assediatiddeg-sesing figd-gitipdveseed pri nt

engi nes and ue wheel assenbly; Figure 13 is a detailed view of the ink
cartri dge?‘gilrgh,‘s agffﬁpeﬁﬁae’aﬁ’aﬁ” &%loﬁ@?mg‘ﬁﬁe Rsp iﬁ‘ﬁ?’“ BAEHEs of the netpage
printer of. Fi gur . Siratpure 14 s schematic bl.ock diagram of a
orintor oot of P ER R bR BT el PRy SRR o £ B ST O

Fi gure ;SF%§3@;§gP@ﬂ@&wgﬁghgg&mghgg&ﬁgﬁﬁéegmghexed print engine contro!lers
and MenjetTM printheads associated with the printer controller shown in

Fi gure 14Fightt 01ik 8sedoniiBovah 66 REMPIriHE nbpRCrintht §I%aR010f the print engine
controller shown in Figures 14 and 15; Figure 17 is a perspective view of a
si ngl e MeRiget T ipan anlatgadpoitior WEFibyre ESshorgifith deftion bidthe @ik et ehdiRs and@lupage
printer of,Fgures 10 to 12; Figure 18 is a perspective view of a smal

part of an array of MenjetTM printing elenents; Figure 19 is a series of

perspect i ¥gur¥ i £ dbdhilel Sit; 8 hd ik LRBaLPRAL &b Ld QI YlsCan® brics %m%@@@%l%@r inting
el ement shown in Flgure 13; Figure 20 is a perspective view of a ort
segnent of " BT St HIMEnj et TM printhead: Figure 21 is a schematic view

of a user_.class. diagr Figure 22 is a sche ic view of a printer_ class
di agram .aﬁf%aﬂggF§9§°%6%%%%P.%mvﬁéﬁP%ﬁk%£§%HWW%%£€mﬁF%aP3%$@ﬁ?dhre 24
is a schemdtiPic view of an application class diagram Figure 25 is a
schematic view of a docunent and page description class diagram Figure 26
i s a schel&t & Piasghempticeblogh digerem tof dundxqdanget cogirrerosthillers endademjdi*amyinteeds  Fi gur e
27 is a sghrrRY Weh Mé @MePlonfolbhsimalig®t eeNt speci al i zation class diagram

Figure 16 is a schematic block diagram of the print engine controiler shown in Figures 14 and 15;

Figure 17 is a perspective view of a single Memjet™ printing element, as used in, for example, the

netpage printer of Figures 10 to 12;
Figure 18 is a perspective view of a small part of an array of Memjet™ printing elements;

Figure 19 is a series of perspective views illustrating the operating cycle of the Memjet™ printing

element shown in Figure 13;

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

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

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

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

Figure 25 is a schematic view of a document and page description class diagram;
Figure 26 is a schematic view of a document and page ownership class diagram;

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



NPA139-SG -7- Figure 28 is a schematic view of a static el enent
specialization class diagram Figure 29 is a schematic view of a hyperlink
el enent class diagram Figure 30 is a schematic view of a hyperlink el enent
specialization class diagram Figure 31 is a schematic view of a
hyperlinked group class diagram Figure 32 is a schematic view of a form
class diagram Figure 33 is a schematic view of a digital ink class

di agram PFPAJERS® 34 is a schematic view of a field el enment specialization
class diagram Figure 35 is a schematyc view of a checkbox field class
diagram Figure 36 is a schematic view of a text field class diagram

Fi gur e 37Figwe 28 is ¢ rbovmeti¢ Gewdf@watifelege isgyrializetion clhisdiagtarg] ass di agram  Fi gure
38 is a flowhart of an input processing algorithm Figure 38a is a

det ai | ed Flgnehar chosfatipyiey of pbypedink elojentdlagiiiagmm of Figure 38; Figure 39 is
a schematc view of a page server command, el enent ¢l ass diagram Figure 40
is a scheh’ﬁ\'rF 0@?§%Wlpﬁg%ﬁ6§w5‘ﬁlf?lwmcf§?°f HOP 5P ¥a8@BY ;. Figure 41 is a
schemati c.vi ew of hyperl ink request class diagram Figure 42 is a
schomat | cPUrEd] B HmRb by ¢ Ak Hon Sttt T i gure 43 s &

schemat i Cpyi €YY i0f scfenl-QL M T $1,QRiaRLAL OCOl ;. Figure 44 is a schematic view

of a set of user interface flow docunent icons; Figure 45 is a schematic
vi ew of arig@t 30k o WEGHaid NEvesth AGR PROBslAYRHL el ement icons; Figure 46 is an
illustration of various strokes which can be used to apply attributes or
commands Figmes4is a Shdneatid VevOdr a MED tleh@t PaRlitiondsedigpipect S or obj ect features;
Figure 47 is a schematic view of a draggabl e hyperlink class diagram

Fi gur e 48Figge 3 iszivhemati¢ Gewafevhediboafieldaitss didgmngr oup cl ass diagram  Figure 49
is a schematic view of a selection hyperlink class diagram Figure 50 is a
schenat i cligiredf it schemai vk of 8 fexifiglielagsedagem; command cl ass diagram  Figure 51
is a schepatic view of a selection retrieval protocol; Figure 52 is a
schemat i CF’@i‘f‘éW16?“%“}5‘%??3“5?5‘%‘&{5@%&%@%i on user interface flow and
NPA1 39- -8. Figure 53 .is a schemtic..view of a photo al bum page

conposi tisgﬁm?%r‘%ghlﬁﬁﬂ%%%’%k%ﬂﬁsﬁﬁlﬁﬁﬂ’&# PREFERRED AND OTHER EMBODI NENTS
Not e: IvenhE&rJMa'isSad@taiﬁeﬁ@l%ch%fiﬁné)sfsep%&yﬂv@ﬁﬁ%ﬁ?igﬁs%rCh Pty Ltd, Australia.

Figure 39 is a schematic view of a page server command element class diagram;
Figure 40 is a schematic view of a subscription delivery protocol;

Figure 41 is a schematic view of a hyperlink request class diagram;

Figure 42 is a schematic view of a hyperlink activation protocol;

Figure 43 is a schematic view of a form submission protocol;

Figure 44 is a schematic view of a set of user interface flow document icons;
Figure 45 is a schematic view of a set of user interface page layout element icons;

Figure 46 is an illustration of various strokes which can be used to apply attributes or commands from a

palette or menu to one or more objects or object features;

Figure 47 is a schematic view of a draggable hyperlink class diagram;

Figure 48 is a schematic view of an article group class diagram;

Figure 49 is a schematic view of a selection hyperlink class diagram;

Figure 50 is a schematic view of a selection page server command class diagram;
Figure 51 is a schematic view of a selection retrieval protocol;

Figure 52 is a schematic view of a photo album page composition user interface flow; and



In the preferred enbodinent, the invention is configured to work with the
net page networked conputer system a detailed overview of which follows.

It will be appreciated that not every inplenmentation will necessarily
enbody all or even nost of the specific details and extensions discussed
belowin relation to the basic system However, the systemis described in
its nost conplete formto reduce the need for external reference when

at t enpt i nfPAI®-S8nder st and t he context in which the preferred enbodinents
and aspects of the present invention operate. In brief sumary, the
preferred formof the netpage system enploys a conputer interface in the
form of aFwppida shenfaticdew eflaabote dbumepagerppwpasitibn foun: f ace whi ch cont ai ns
references to a map of the surface maintained in a conputer system The
map references_can be ppropriate sensi ng device. Depending
upon t he EEE%'FFPP'%SEBF%MPgtP&%ERBﬁB TREREMRERIM be encoded visibly
or invi si bpty Menggit ieretfadpmetk pifilsuiebrkReweryh Rithbid, Austraisal query on the mapped
surface yields an unanbi guous map reference both within the map and anong
di fferent maps. Iriiepeisngembedings the invensipn & strfigtrss tp Hetk Mty ssipagbisirorked eat ur es
on t he mappagces bbl’sifeﬂpe degunéll S\téﬁ/h'bwl l‘.‘alf(f:I QhiBR Fd1IeRs. R RvilD®e ra@ﬁrﬁduﬁédetﬂatbﬁo‘i Qder@n rm—ﬁ
ref erencesg aasensin evice U surface. The
i nf or mat i orﬁf"%gamn S neée/e\sled]y ?:%n %1( € YhHée™ t(ﬁ’?t%rﬁ3 f‘ﬂ'ec}ﬁc d(?{all TR ’&%‘F’?:rﬁ dﬁ?uése

i nitiatedbdyy nhdatipnpiht bsicsystame Mowsvelh dh alstemoif deshrébed s atostr complete depanse t o

t he oper ate@lce the nbddliGle@Ehidl Qé?eréﬂcé Pheh Iat?em%ﬁ':fgft@ﬁﬂergt%ttﬁg domtext ‘n%ﬂl&%he%e%ngﬁ red
form the net E‘al%e systemrelies on the production of, and human I nteraction

with, net P&y sl‘??géséecéfr"éthf)%fﬁsé'ét“B’F““f"é%’?rategraphl cs and i mages printed on
ordi nary paper, teracti ve web nformation is
encoded on eachI“p%lrggsuﬁ’én \ﬁn%rﬁferr |fl8(rﬁl qmé’uth?f’ éyﬁrtemﬁm’]yys %W%‘iteﬁll%e %4 t he
unai ded htherferm eliﬂenapﬂ'ddeurfaﬁﬂ(thath@mswl sugipg whitkeroabips tefiencodedap aftee sudan be

sensed bymghaitdtih § 8drhphter dySFBSlTAY mﬁlﬁl@feﬁmjs Lhap élﬁl‘lédt@QH bibrdpllfe &ﬁ&t@gﬁces ystem
In the preferred form ac¢tjve buttons and hyperlinks on each page can be

cli cked V\P‘fpl"indﬂrﬁé‘l’ﬁ’e‘ﬁe SRegliG g lymertiatipn, s AR I F R FRCsS, v be ieodrd tviineT dFVisPY- si gnal
pr ef er encad dtfredin meh wotkiha e io¢a kueryl dh tl&ﬁl&p&ﬂblﬁﬂbd}?ﬁfﬂﬁs an uﬂmﬁmguowmdptr&&erby hand
on a netp and converted t.o. ut e ext in
the net pgoggwlg)ﬁlns tﬁ%&qﬂ%ﬂ%} %ﬁ]ﬂ%l%l%%% ? ZI%%COHFputIer sg em can ﬁontaln orm tleo%o I ment s,
si gnat ur eSatireceyrtipaerppnd S%rfaﬁfetﬂﬁag@ infermation gancheetiieved Hasﬂd wemfm@@nceasupm ng

C- conmer cy, 4 d’eﬂdﬂl‘g@i@\tléem #if (RenapHRAWRLY TR R akiSEHus rAevbd LSk Bk &Fmiof Fi gure
1, a printed n pa g qc)anhre resent a h%tf ctive formwhich can he
filled in*Bysty ﬁ‘é i} QF‘E“B Bif "p‘ﬁ&'&?‘%fé’rs fegp on S APPAETI T ROBE fo Hgperator’s

" el ect r oningatbtloy Wjth the surfeefeaures.cat i on bet ween t he pen and the net page
system The exanple shows a "Request"” formcontaining nane and address
fields and a subnistprafested dmm. trhestpaget spagyerelio o8 it trepdestiomefagnd hemagdntera@iopr | nt ed
Usi Ng Vi Sk, Retpapids, THRRGre R4 o&@m%ph@s £ UedesGRhE ch d?&]haﬂtd&ger%t @m&m&ﬂ@ﬁ ron
of tags 4I usi n I nv| si bI g;orres}E)ondl R’g r@ g escription
stored on K& g\feggbgagﬁ '\]7&5??{“’“ &y 5B gach prge ps R AR S‘éﬂs‘é‘f‘r’ém’g"‘%tfle t he

net page. trhepiagided duhareyd. Thadiels bowdyersand thereby the coded data, can be sensed by an optically

imaging pen and transmitted to the netpage system.

In the preferred form, active buttons and hyperlinks on each page can be clicked with the pen
to tequest information from the network or to signal preferences to a network server. In one embodiment,
text written by hand on a netpage is automatically recognized and converted to computer text in the
netpage system, allowing forms to be filled in. In other embodiments, signatures recorded on a netpage

are automatically verified, allowing e-commerce transactions to be securely authorized.

As illustrated in Figure 1, a printed netpage 1 can represent a interactive form which can be
filled in by the user both physically, on the printed page, and “electronically”, via communication
between the pen and the netpage system. The example shows a “Request” form containing name and

address fields and a submit button. The netpage consists of graphic data 2 printed using visible ink, and



the type and spatial extent (zone) of each interactive elenment (i.e. text
field or button in the exanple), to allow the netpage systemto correctly
interpret input via the netpage. The submit button 6, for exanple, has a
zone 7 which corresponds to the spatial extent of the correspondi ng graphic
8. As illustrated in Figure 2, the netpage pen 101, a preferred form of
which is shown in Figures 8 and 9 and described in nore detail bel ow,

wor ks in BBxipxAfcti on with a netpage printer 601, an Internet- connected
printing appliance for hone, office orgnobile use. The pen is wirel ess and
communi cates securely with the netpage printer via a short-range radio
link 9. Thulehdtagamymtepad axtolecti@OF fagad piingfimfsibiednd. Thewouéspanding bagk desgipdons, i n

Fi gures 1lotPorlRe I@a,%eql%&ﬁa RE&Mbesi Wﬁalgﬁﬂqé}hs of BE h&yxge rSpaftRhig ntofascﬁ&'s Lver,

peri odi cal l)F/i’ or on demand j%las)er sonal i zed newspapers gazi nes, catal ogs,
br ochur es haR#e BYRRAaLSE (2088 Praeh mta'mtwb?lfrmﬂéae it ﬁiﬁ‘dgqﬁ beft?a [} theExpuple), to
i nt er act i vipwitet RRARSysted b cdtRcthy mtaﬁ;resla;swha ﬂ@ﬁmp&gerrhe fubmit BRfoP 806r fREhgM, €r 1 S

an appliapce whic an _be X nted.adjacent to an area
V\her e the arSrSrZ(l)quieb nlcﬁ:corresporidf IO%’[C spatlglngten% bf&wacorresP'onng %rrphéc(%user S kl tChen near

a breakfast tab lA@ illuSated lﬂﬁ%uretéq ﬁle H&ﬁhﬁ@%ﬂ I1611 § p@ﬁh&tfom of q\(ﬁl@l?‘{s CHaGR mff%’ureg he day.

It also conmes in tabletop, deskto gﬂ [e and mniature versions.
Net pages Bﬁfidr?taé?jdea‘tﬂbf%lémpreﬁeﬁlh?eloa‘f W %&?‘i‘b’f“f“@‘i‘lwt&‘b"rﬂﬁfpﬁ@ piffer 68 hgelmelgse of

paper W t bonhdegd pfniti?@ lap}ma&s foR B¢, PERE € MbdMle luye. The pA it Rir@fsaaid damamelcsm  As
shown in Fiayre. 2, the netpadge p %r_\ran Qladll ntesacts with the coded data on a
printed netpaﬁ t_bL oM ca pal? a short-range radio link 9, the

nteraction to %p&tpageqfam%oma%refmg mpwa&ﬁrs R0 1 BEAIH LhealiLenAgH i on Lo

t he rel evant net paq %e server interpretation. |In appropriate
ci r cunst afdes defa geloys dieablede %Yer=§érmﬂ‘§alb( OF &t YeEaso PR 2B SAE S IIEHPRT | cat i on

conput er  adidevyakd@irdd Afid ﬁtger pﬁlj’llcﬂloﬂﬁilpﬂ@&d apfﬂgu ey @snlmsﬁme hetpages. UdRe a
appl ication s ryver

TSOI1a puter ctpage rm{.flsr 1s ana fance \a§np icl ¢, 10T example, w Intﬁeffg de%Qntt
originati g printe ﬁetpﬁelf fg em 1S ma & con?'cfer P
conveni ento aj preg W@repheelﬁmgedwenﬁ@dnmmd fuyh as fiyed usg’s lisabeh, near a:lmwkfasrntabﬁecon Wit h
hi gh- speegl,min¢ hQBIhea MBS RMGR  forSHs 15 M (AEMRs BASELod, BKIES, pokdRM.gt TM

printers. In the [oreferred formof this technol ogy, reI ativel'y high-speed
and hi gh- BESRFE™°PBY i nting is nade nore affordabl e to consuners. Inits
preferred form net pa blication ha char act er. i tlcs of
a traditional ntlaqa ffaga. girgeﬁeap 3] atOfconsum%‘m fonTbé’te ee"“‘Ssﬁ 0553690?8?§§/ B‘a
printed |tlmehflm@d@mrétﬂiVIlanf@@tmacsved@sllumbound t oget her for easy navi gatl on

and confortabl e handling. The netpage printer ex loits the grow ng

avai l abi lity of “pFioxal Tel%fhéflme%?éé&s@tm@‘ﬁ‘ﬂ’é e apgqdydpla @n ¢ Brinpd A¢tPaEbl e t O
95% of housghohslsidaes, vha shmfta@e radloahes, thaam&a&lalb{oa Iﬁz@@e ﬁ}}u&@rMie%ﬁnté}fd)ﬁ“ ng

br oadband I(p rnet ac ef\%llsa{e ;}/aval (Ie . Tentpage
printer cEA“alEdTERE R Wi Ffvang 8h ﬁeévcef 8n§r "B‘H'E’ret@\n“’f‘h ) BWYEF el i very
ti mes andcitcompatances.iegageguatrisengs a tmnd@eldi,ingtrﬂwagwecn malmetiancenpitar MR8 dunS6&: - 10

on 4 netpage application server 13. The application server may in turn send a response which is printed

on the originating printer.

The netpage system is made considerably more convenient in the preferred embodiment by
being used in conjunction with high-speed microelectromechanical system (MEMS) based inkjet
(Memjet™) printers. In the preferred form of this technology, relatively high-speed and high-quality
printing is made more affordable to consumers. In its preferred form, a netpage publication has the
physical characteristics of a traditional newsmagazine, such as a set of letter-size glossy pages printed in

full color on both sides, bound together for easy navigation and comfortable handling.

The netpage printer exploits the growing availability of broadband Internet access. Cable
service is available to 95% of households in the United States, and cabie modem service offering
broadband Internet access is already available to 20% of these. The netpage printer can also operate with

slower connections, but with longer delivery times and lower image quality. Indeed, the netpage system



can be enabl ed using existing consuner inkjet and | aser printers, although

the systemw || operate nore slowy and will therefore be | ess acceptable
froma consuner's point of view In other enbodi nents, the netpage system
is hosted on a private intranet. In still other enbodi nents, the netpage

systemis hosted on a single conputer or conputer-enabl ed device, such as
a printer. Netpage publication servers 14 on the netpage network are

confi gur edPAI®-SEel i ver print-quality publications to netpage printers.
Periodi cal publications are delivered-mutomatically to subscribing netpage
printers via pointcasting and nulticasting Internet protocols. Personalized
publ i cat i esnde grabled fsing teipting cepsanef kinteand Bekr adintaoy diibaephtths systreti will dpradte uger

profiles. ghwmp ﬁ{dnﬁmﬂam%;e% Rl &&Bta@@ﬁ&pgtdnweﬁypomoﬁmﬁlr&hemomme{he of
pens, and a pen can work wt unber of 'netpa printers, In the

pr ef er r ed SR ¥HiEhE E\‘Esfeﬂaﬁ“a@’é&tﬁ‘“ﬁéf’t“pﬁ'dgu Pl Rty eaﬁ%age WeleRisihesdn A
househol da sty daapiger ar @aplte@ehdbra dofee,cahas dineet page pens, one assigned to
each nenber of the famly. This allows each user to maintain a distinct
profile wth redpees puldicgiomeryadé ophbhdteg netmrkser opaficured ro dalivet privadualdn

server. ApdEﬁJa{?&hQ% R&Bag@ %m@ﬂs SPeriB@cak ‘%ﬁﬂh%attﬁﬁseﬁe WeilvBred aﬂ&ﬁdﬁ@aﬂ? td ‘%‘&'sc?;%ﬁ t' on
server 11 and linked to one or nore paynent card accounts. This al

e- conmer cEHB RS Vip (?O’B@asg'é‘v’cﬂ}de‘r“i}“%ﬁ‘f‘% e ARSI G efsﬂéhzeﬁé’t“ﬁ‘é@’é"sp@ﬁ. The
net page r Bigiedhiidbinafedaeomang toindpakBserbhdlesi gnat ure captured by the net page
pen with a previously registered signature, allowing it to authenticate
the user's i dentiteipageqrisier cen pomigneétosenpor py nuGkeh ef pefsi adepen @swedwidal so be
used to V%'Jnﬁﬁbérdﬁ%t‘p&# pl’]ﬁtel)éef ﬂhuo Breﬁtre& h&leﬂﬁﬂt&%geeagpﬂetﬁagéz k)éﬁdﬁcé fl!ln[ﬂ:gg rprint

scanning, verified in a sim]l t he netpage regqiStration server.

Al t hough ‘&eqﬁ‘g‘frp‘%{@‘@”‘ﬁ‘f)]ﬁdmaé PaVFrﬁy‘ollﬁ@}OP VE?OIOEQI‘]F%F B, s"“%%iﬁﬁle%’ caghanegpberof ng
newspaper thifainlhp This allos€ Each 1BE1Q6 MEiRkih @ Bistinct predifivild @esp:0nd b Higagthubiew®h sdr@r del | ver
unsolicit Inits preferred form it only delivers periodicals
from subs%gFﬂo%%%%%wg{ herwi se aut horized sources. In this respect, the

net page printer Ade@ o géﬂ &Lad bt@egls@&mtmaene@age@egmim 2ROy ipﬁéﬁboae%r visible

to any junk mail knows t he tel ephone e- mai dress.
NETPAGE WEWWdW@Ea?@ﬂWSO%TOé’EFmﬁBWW 0 lterfécuge%%uélﬁweé ugjees s i bed
using a Uﬂ&;fageqﬁn thﬁétﬂa@@re@@ﬂ@dﬁ&@@er(c“ﬁﬂa}es the |51@ﬁaﬁlrdj&aﬁgﬂécﬁﬂ§l the%e&]a@e%ﬁn diﬂagr am
consT st ghud? ShuRla SRS Eh AR AMPARGRLR%SL AT SRS 208
gener al i z@@?rdx@eﬁmcaagbmbq esed t@nfelrlfe meet%rﬂ wrsiog ofthe Retprde mCéidastfinemhnt p

bet ween ORLBEE Serified Bra sRREWRE By B MyARGESsu@fonGhrdpSES. A generali zation
rel ates actual classes, and can be understood in the followng way: if a

class is t houghhltmfug}asndtﬁ@ iter ﬁhfiy @diler @Eﬂoﬂﬁfi@sucﬂ)is tﬁehﬂ&rmﬁé Mpap@-&ﬁlh&xt aSS A
is a gener al.i Zat}on

user. mterv i) 1c§/n it (c)an be C({nﬁéure% nev §r t(())lr& dhver unso?m n&u}{k lsfill 1% prefeTr Sl’glsl-[ 81?)/

does not irec econ
cl asses. d¢&Hesrs neticakiegls |ffsm arbaqhedos otherwise @lahvgteé spusdge IIII bid rwepththt hespageamtenf t he

class. |tisGRiRt &R Snashite! o? b-nffl adebiBit MRAY is 32696 any junk mailer who knows the telephone

number or e-mail address.

1 NETPAGE SYSTEM ARCHITECTURE
Each object model in the system is described using a Unified Modeling Language (UML)

class diagram. A class diagram consists of a set of object classes connected by relationships, and two
kinds of relationships are of interest here: associations and generalizations. An association represents
some kind of relationship between objects, ie. between instances of classes. A generalization relates
actual classes, and can be understood in the foilowing way: if a class is thought of as the set of all objects
of that class, and class A is a generalization of class B, then B is simply a subset of A. The UML does not

directly support second-order modelling - i.e. classes of classes.

Each class is drawn as a rectangle labelled with the name of the class. It contains a list of the



-1l attributes of the class, separated fromthe nane by a horizontal
line, and a |list of the operations of the class, separated fromthe
attribute list by a horizontal line. In the class diagrans which follow,
however, operations are never nodelled. An association is drawn as a |line
joining two classes, optionally labelled at either end with the
multiplicity of the association. The default nultiplicity is one. An
asterisk [PA1399¢di cates a nultiplicity of "many", i.e. zero or nore. Each
association is optionally labelled wwth-its nane, and is also optionally

| abel led at either end with the role of the corresponding class. An open
di anond i aitiibuetes dshezptpss gppereierhfrono the namesty@i hatizooin! Iint,j agd pisttof the operatiomdf the  dr awn
at the aggzas%gs@ga%d%ﬁ iRt 18953 At Aoh@Nind. I Be cifds GEREAHicR Alo® however,

rel ationshi S is-a") is drawn as a solid line joining two classes, with an
arrow (i n"lie%g rF&‘Fr’??"B‘fm"éiﬁlcﬂ*pen tri angl e) at the generali zat| on end Wen a
glugisfcglt :.gl’ ?‘rsn I %%Es&&&gﬁ wgt Oa}_llﬁrllél_]oml ltwo cqasse og}opdllg?a{ggﬂte at e1§h T ehd Q&l? am

whi ch def imnigglicity of the asjogiatiph.olhmn detpudthmatiptiity mmgs%@ﬁblysk (’(Mr@rcaes atmuimﬂldefqu ned.
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surface regéchtion (‘ispdrsdr) ayd & agaest thaagdicphted «ad Mi@asocidtion AR. onl i ne descri pti on
of the page. The online page description is nmaintained persistently by a
net page page se gaenlizdtve riigehiddSer) ptdrom deselid e goitinetwei disded, evithayout  and

cont ent O%M%tﬁﬁﬂ%ofhd‘&km&ﬂgg)&ﬂ?é%enera&'é@o%ﬁ&s and images. It also
descri bes the input elements on thé page, including buttons, hyperlinks,
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surrtace us ur an r €SS e system
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i nput t hr slyghitis ddfek wi se i dentical pages to be d| sti ngui shed, each net page
is assigned a unique page identifier. This page 1D has suffi ci ent

preci si on to di stingui sh between a very | arge nunber of netpages. Each

ref erencelflo thé‘EH’a{‘gés description is encoded in a printed tag. The tag
identifies the Nergguae thatpendatipnehivbih ¢ tetragepetnosk, is fawit Thepi grogidya papetibasedt | y

i denti fi e§l ifertReLPustSRE bdRthdtiOand HMackRer@bs0 1dentifies its own position
on the page. Characteristics of the tags are described in nore detail

bel owf Tags ar eApretpﬁgeeshsist@oﬂ dPrih@d @a@e @b&% aﬁfa&eegldakmﬂﬂm@fagge& whsteferth®s Whi ch
is infrar % s ord
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input fields. A netpage allows markings made with a netpage pen on its surface to be simultaneously

captured and processed by the netpage system.

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

ID has sufficient precision to distinguish between a very large number of netpages.

Each reference to the page description is encoded in a printed tag. The tag identifies the
unique page on which it appears, and thereby indirectly identifies the page description. The tag also

identifies its own position on the page. Characteristics of the tags are described in more detail below.

Tags are printed in infrared-absorptive ink on any substrate which is infrared-reflective, such
as ordinary paper. Near-infrared wavelengths are invisible to the human eye but are easily sensed by a

solid-state image sensor with an appropriate filter.

A tag is sensed by an area image sensor in the netpage pen, and the tag data is transmitted to



-12 the netpage systemvia the nearest netpage printer. The pen is wreless
and communicates with the netpage printer via a short-range radio |ink.
Tags are sufficiently small and densely arranged that the pen can reliably
i mge 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 t BPATE&® t hem partially tolerant to surface damage. The net page page
server maintains a unique page instance.for each printed netpage, allow ng
it to maintain a distinct set of user-supplied values for input fields in

t he page tegetpigptsistom fipthe egmdst patnapdt prahter. e pay 8. withe amé lcatrnavstes pitthde ween
the page %g@rm Qfa shm%ngmﬁo hrﬁls’f‘a%g]&-@suffﬁﬂgtlytshﬁll mdldarsaparaﬁgeeagﬁhé% shown
in Figure 4 rinted netpage may be part "of a printed net ocumnent
45. The p%f’@é“elia%t"a?‘?&é“ lepsg "‘éﬁs@%ﬂe&t"é& shieterfligotmthe H@e fsdﬁlﬁ@‘aﬁr‘ﬁ%%ﬁrpeﬂ\hl ch
printed i teca@nide the pagk MW, potitivd oﬂete@a@ﬁraaﬁ)& vithhe pageGhinesthe flterabtion islstateld=TPAGE

TA% 1 2 %a Tal'g ﬁl‘ll:%af-tcca)'ﬂeqobqt een@(gde efpeairtt{a 1@1’91’&?9 S%lli%&%%@ﬂﬂ{ﬂgeg I .den!-' I f I es t he
region in I'C rs, HECAT on -0 wi thin the

region. A tag m%‘:ﬁe @Jtp%& ﬁ%@ér%aﬁ%% uWQl!leﬁalage iftaleGort egchtpmec{ E%%%”au@%mé‘ whol e

or tothetag , exanpl e,

sensi ng d&¥ Iﬁaéntac“ba fbfiﬂw peyef wéw’ag@wﬂfl%&rwﬁfv@* wﬂhe@agefdefﬁr&ﬂ%ﬁer wegBEeat ed
wi th the hetpapdi ate area of the tag, wthout the sensing device having to
refer to a description of the region. A netpage pen may, for exanple,
illum nate an " db¢ relagonslip betweeic{De whpe descriptibh) ¢he pagerisstande, ad thepeintkd mlpageAs wi | |

be more chigas bl AleRAeiBl Wmal B ArtR SEIE FbaETRAMIEE e FAEhbRY

contains an easily recognized invariant structu al d Initial

det ecti onis aﬁ?feﬁtml% Rothy g pegrage prigtefyyiehprintedyigand)jgknowy, the aetpag usgiofpgsted nduced
by the sunface or by the sensing process. The tags preferably tile the
entire page, and are sufficiently snmall and densely arranged that the pen
can reliably inage at | east one tag even on a single click on the page. It
is inport&dt th&eTRAGETRGEN recogni ze the page I D and position on every
interaction with the page, since the interaction is stateless. In a

pr ef er r ed1.2rtbodiTag Data Gdméent egi on t o which a tag refers coincides with an

entire page, angha ﬁr@l@r&i@@inoéacﬂ ths BHeRded régfbnﬁMl&ha&pbeﬁrstaﬂ@fh@fo@eﬁlﬁn SO NY MOUS

with the pa e on which ears. In oth
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an inter aﬁlLétMI? as@dcﬁﬂ@ Witk tﬂe %Ma%&%? ?he tt%,ewiﬂ{oﬁtgfleos'ans]ngdm hg\}n{gecg E‘Jfé‘ td Qent ify

the interactive el enent. A139- S o
description of the region. A netpage pen may, for example, illuminate an “active area” LED when in the

zone of a hyperlink.

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

interaction with the page, since the interaction is stateless.

In a preferred embodiment, the region to which a tag refers coincides with an entire page, and
the region ID encoded in the tag is therefore synonymous with the page ID of the page on which the tag
appears. In other embodiments, the region to which a tag refers can be an arbitrary subregion of a page or
other surface. For example, it can coincide with the zone of an interactive element, in which case the

region ID can directly identify the interactive element,



Table 1 - Tag data FieldPrecision (bits) Re ion I D100 Tag | D16 Fl ags4

Total 120 Each tag contains 120 bits of information, typically allocated as
shown in Table 1. Assuming a nmaxinumtag density of 64 per square inch, a
16-bit tag I D supports a region size of up to 1024 square inches. Larger
regi ons can be mapped continuously w thout increasing the tag ID precision
sinply by using abutting regions and maps. The 100-bit region ID all ows
210 (1030nmmzesscmi |l lion trillion trillion) different regions to be uniquely
identified. 1.2.2 Tag Data Encoding The.120 bits of tag data are
redundantly encoded using a (15, 5) Reed-Sol onobn code. This vyields 360
encoded bits consisting of 6 codewor @ishiof - Thg ddtabi t synbol s each. The (15,
5) code allows up to 5 synhol errors to be corrected per codeword, i.e. it
is tolerant of a synbol ernor Figide of Rpecisiors®#sper codewor d. Each 4- bit
symbol is represented in a|sfiegiPRIRy | coher&¥t way jn the tag, and the
synbol s of the six codewoi ds T80 i nfer| eaVifd Qna'r ally within the tag.
This ensures that a burst errdi@¥San éryor adfoct multiple spatially

adj acent bits) damages a nmilnind@@nunber of 128/nhol sl overal | and a mi ni mum
nunber of synbols in any one codeword, thus maxi msing the |ikelihood that
the burst error can be full correct ed Any suitable error-correcting code
code can be use§pesrnans 1y (¥b“é°?”1f8““a‘§)“ trpieedf? dgrasdatsheyy Tblg o Asuningd| e a
Reed- Sol ommimo@de dankity of ﬁmpseesqnﬁre inels @ 16-Bitl tap TR R Yorts Wirdglon tllaaaofslﬁtmlom sqiré f er ent
synbol an [ ; o) [ nt .ki.n

cgde suc'ﬂc}gés:%g%(y:lm())r ﬁat%:%(%iﬁnﬁ Q‘%ltoge)p ﬂﬁ}ogt Lgc(?ewg ?ta I@tp %mﬁon Sl%ply\gﬂ cker,
Error mnwsrnslab%tr@rms fng rmapy. @“ilﬂtﬁlpb(%frmﬁﬁ)@%ﬁ“isén (’;nlﬁi @taamalgetnllpp@ﬂhqnb;e- Hal |
1995, t hedigoak Rpibs Wi WMighgNdAufMAr ei n i ncorporated by cross-reference).
1.2.3 Physical Tag Structure The physical representation of the tag, shown
in Figure 5a, includes fixed target structures 15, 16, 17 and vari able
data areat228. TheDétaEndodiag get structures all ow a sensing device such as

the netpage pemnd modas mag daﬂ%rél@&ﬁm@ﬂ%r dnBdaed ushltga (15 eR=dbiBRS BMAlhis
oritentatian,r at | SOoYf as nt al representati ons
of the- 1 rafg ebdst ol e e TR At F 45 P p RS oty T U5 ) 6 Blebs g

r epr oduct foGrnymboharotsagbs correeen decetiweatl, ia. ir leswbtauit i @ ynibbl eAHERR biBipdoi3sa pekhen

printed af,glRR0 dots per inch this yields a tag with a dianeter of about 4
mm At this resolution the tag is N PA139-SG

Each 4-bit symbol is represented in a spatially coherent way in the tag, and the symbols of the

six codewords are interleaved spatiaily within the tag. This ensures that a burst error (an error affecting
multiple spatially adjacent bits) damages a minimum number of symbols overall and a minimum number
of symbols in any one codeword, thus maximising the likelihood that the burst error can be fully

corrected.

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

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

1.23 Physical Tag Structure
The physical representation of the tag, shown in Figure 5a, 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



-14 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 dianmeter 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 to detect because it is rotationally

i nvari ant and because a sinple correction of its aspect ratio renoves nost
of the ef Negtsscof perspective distortion. An orientation axis 16 allows

t he sensing device to determ ne the apfr.oxi mate planar orientation of the
tag due to the yaw of the sensor. The orientation axis is skewed to yield
a uni que dasigegdtt@bd somounded by a pespel bf vdust ladgre tSared ffe qulidt area i§ hlep costeéhigddivy devi ce

to infer ap.ateu fLA £dﬁ@r6ddo{§?d%§é&@éﬂve&l§£e%9§ﬁ£été{ge transformof the tag and
hence an accurate t)ﬁr ee-di nensi onal position and orientation of the tag

relative to the ﬁ@ﬁ§&&ludeé\&1k taigarsgﬁturestx ak%wn@ﬁg asrﬁomﬁu@ﬂﬁugaé\%e toahiGay t O
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devi ce sug;rhuﬁgletage netpage pen is shown in Figure 7. Wiile a captured
image is being acquired fromthe i mage sensor, the dynam c range of the

i mage i s det er nThe thtefladving QY desibhed 16 Qi fise Qe Wéﬁgd’ 8L distnd ee@hiasano as t he

binary thgg3Nelthe Nk 32wod

In order to support “single-click™ interaction with a tagged region via a sensing device, the
sensing device must be able to see at least one entire tag in its field of view no matter where in the region
or at what orientation it is positioned. The required diameter of the field of view of the sensing device is

therefore a finction of the size and spacing of the tags.

Assuming a circular tag shape, the minimum diameter of the sensor field of view is obtained

when the tags are tiled on a equilateral triangular grid, as shown in Figure 5b.

1.24 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



-15 for the image 21. The inmage is then threshol ded and segnented into
connected pixel regions (i.e. shapes 23) (at 22). Shapes which are too
smal|l to represent tag target structures are discarded. The size and
centroid of each shape is also conputed. Binary shape nonents 25 are then
conputed (at 24) for each shape, and these provide the basis for
subsequently locating target structures. Central shape nonents are by their
nat ure i nvemisast of position, and can be easily made invariant of scale,
aspect ratio and rotation. The ring target structure 15 is the first to be
| ocated (at 26). A ring has the advantage of being very well behaved when
per spect i frethdinggo? it &bk imhdeticthéntyepoldceatisetmyted spemtnerat vl fegibmi.cashdpes

rotati on )0k kkhbacyEACK: SHIRM & PRIRIRS el GSaltoys BRARMS Ahelgh. SRTENC S
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in tag spaees aalnd" hamsetmgms odggl eatiof prévideedoaippprepegivn vithd hgnwofatimmue 33 i s
inferred {at,yi¢hobased on solving the well-understood equations relating
the four tag-'space and inmage-space point pairs (see Heckbert, P.,

Fundanent al s of Tﬁ@%&%@p&ﬁ@@d@gm@aaesl lf’f&gﬁhé/lédi wuaqocated\(a§3to§e moJéa&ﬁate% of Dept .
of EECS, orni a.at Be 89/ 516,
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cr oss- r ef ep@naé yotatibhef fhefieg, psidh¢ mgtiepdde dxis. Mareipe pspadebyp@pisipe te irves

transf or Mg el b Gack Et\%@&ﬁmn(eﬂ{s ) th&R ERond SREWRorELA Gre %&naﬂzgé {hE I %Ia{ n tag

space into inmge space ere the real -valued position is used i nearly
i nt er pol alfeégpicél‘t’e t%‘)ts THERSY BUPCOPEReAPA HE ta4gf] eloseth fo aphstingatqdrpositing i ‘Hl]’si’ﬁtas % mage.
The previ Qudl Yheoopipd t@doilytB@e four perspective targets are then taken to be the perspective-distorted

comers 31 of a square of known size in tag space, and an eight-degree-of-freedom perspective transform

33 is inferred (at 32) based on solving the well-understood equations relating the four tag-space and
image-space point pairs (see Heckbert, P., Fundamentals of Texture Mapping and Image Warping,
Masters Thesis, Dept. of EECS, U. of California at Berkeley, Technical Report No. UCB/CSD 89/516,

June 1989, the contents of which are herein incorporated by cross-reference).

The inferred tag-space to image-space perspective transform is used to project (at 36) each
known data bit position in tag space into image space where the real-valued position is used to bilinearly
interpolate (at 36) the four relevant adjacent pixels in the input image. The previcusly computed image

threshold 21 is used to threshold the result to produce the final bit value 37.



threshold 21 is used to threshold the result to produce the final bit val ue
37. NPA139-SG -16 Once all 360 data bits 37 have been obtained in this way,
each of the six 60-bit Reed-Sol onobn codewords is decoded (at 38) to yield
20 decoded bits 39, or 120 decoded bits in total. Note that the codeword
synbols are sanpled in codeword order, so that codewords are inplicitly
de-interleaved during the sanpling process. The ring target 15 is only
sought i nNenigxisar ea of the i mage whose rel ationship to the inage
guarantees that the ring, if found, isgpart of a conplete tag. If a
conplete tag is not found and successfully decoded, then no pen position
i's recorded for Onteall 360 daubits 37rtavedbeen@bizmed iadhfeqtlantea:h pf thcseEhit g eplefnmonnd
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W t hin t hée fegliprocds) accurate position 35 of the pen nib in the region, as
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axi s. Al'ternative Tag Structurés The tag str ture above is
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surfaces where a regular tiling of tags is possible, i.e. surfaces such as

sheet s of p%per and the like, nore efficient tag structures can be used
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cor r espontt s B s e BB R0 B S Gty sy B Py e, shar ed
bet ween adjacent tags, as shown in Figures 6b and 6¢c. Figure 6b shows a

square tilhRg oht;ﬁ,a{“;aeglsa {.1, % correspondi ng m ni mum field of view 193,
whi ch nust span b a e tiling

of nine tags, confﬁlnlne éfﬁ”gﬁ%w%mfhm e%m ﬁ?%ﬁ?ﬁ%ﬁﬂ% %%% *ing a
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dbsence of the corresponding dot. The perspective targets are designed to be shared between adjacent

tags, as shown in Figures 6b and 6¢. Figure 6b shows a square tiling of 16 tags and the corresponding
minimum field of view 193, which must span the diagonals of two tags. Figure 6¢ shows a square tiling of

nine tags, containing all one bits for illustration purposes.

Using a (15, 7) Reed-Solomon code, 112 bits of tag data are redundantly encoded to produce
240 encoded bits. The four codewords are interleaved spatially within the tag to maximize resilience to

burst errors. Assuming a 16-bit tag ID as before, this allows a region ID of up to 92 bits.

The data-bearing dots 48 of the tag are designed to not overlap their neighbors, so that groups
of tags cannot produce structures which resemble targets. This also saves ink. The perspective targets
therefore allow detection of the tag, so further targets are not required. Tag image processing proceeds as

described in section 1.2.4 above, with the exception that steps 26 and 28 are omitted.

Although the tag may contain an orientation feature to allow disambiguation of the four



described in section 1.2.4 above, with the exception that steps 26 and 28
are omtted. Although the tag may contain an orientation feature to all ow
di sanbi guati on of the four NPA139-SG - 17 possible orientations of the tag
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di agram quag map reflects the schene used to tile the surface region with
tags, and is can vary according to surface type. Wen multiple tagged
regions share the sane tiling schene and the sane tag

1.2.6 Tag Map
Decoding a tag results in a region [D, a tag ID, and a tag-relative pen transform. Before the

tag ID and the tag-relative pen location can be translated into an absolute location within the tagged
region, the location of the tag within the region must be known. This is given by a tag map, a function
which maps each tag ID in a tagged region to a corresponding location. The tag map class diagram is

shown in Figure 22, as part of the netpage printer class diagram.

A tag map reflects the scheme used to tile the surface region with tags, and this can vary
according to surface type. When multiple tagged regions share the same tiling scheme and the same tag

numbering scheme, they can also share the same tag map.

The tag map for a region must be retrievable via the region ID. Thus, given a region ID, a tag
1D and a pen transform, the tag map can be retrieved, the tag ID can be translated into an absolute tag

location within the region, and the tag-relative pen location can be added to the tag location to yield an



nunberi ng schene, they can also share the sane tag map. The tag map for a
region nust be retrievable via the region ID. Thus, given a region ID, a
tag IDand a pen transform the tag map can be retrieved, the tag ID can
be translated into an absolute tag |ocation within the region, and the
tag-rel ative pen |location can be added to the tag location to yield an
NPA139- SG - 18 absol ute pen | ocation within the region. The tag ID nay have
a struct uNAHWCGCch assists translation through the tag map. It may, for
exanpl e, encoded cartesian coordi nat esigor pol ar coordi nates, dependi ng on
the surface type on which it appears. The tag ID structure is dictated by
and knownabsqute pra lacatign widlpn thewsgion.ag | Ds associated with different tag maps
may therefore have different structures. 1.2.7 Taggi ng Schenmes Two distinct
surface codi ng SEhEslsmay pavep sy dich asysttndptionkiopsh thetes maR twdy. Bt ructure
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tag ID vvhﬂi&hentm@mwsmathgt%médwtdﬁfmu@mucum tag map assom ated with the
tagged region, yields a unique tag location within the region. The
tag-relative Iocatlon of the pen is added to this tag |location to yield
the | ocat @A of TR9NGEENeMShin the region. This in turn is used to

det erm ne t he | dwatdistist gffagehedipe scheneds aitel efenterest,dbothsefrwhichtvey fhadag sgharent in
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user interface el enment entif he user interface el enment, making them
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not, ther aﬁo@iaed whlLfhp eEibn. NoEonDeip the her tferfan b0t @leiiiad, patahocatioh @ylatiglo
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p05|t|on sa requency encount requency,

t he di spl%f@@#bé@ivtePqﬂ@ﬁﬁl@rﬁ’@zs@r?ﬁnﬂdﬂcya'errvmmrﬁme@hmm t he next W|th| n a stroke
can be unanbi guously determ ned. Wth either tagging schene, the tags
function in coopBPHts-BAicting ke &??%FE?Q%IWWF}SW&FHY@%@%H wer ipeifape flemREihage as

user int eﬂlaﬁdgb ‘d&ctﬁi‘uﬁﬂﬁﬁﬁcﬁted with FratregfonUSIE fhe ¢ inl i Bha6f thovisthinkit@e plemdat ed page
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t he sensmg evi cé an an ‘appropriate er at in the
net page sipdicating tags dg HWBWEWMND@P@MSCRFN¢ msath- 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.

With either tagging scheme, the tags function in cooperation with associated visual elements
on the netpage as user interactive elements in that a user can interact with the printed page using an
appropriate sensing device in order for tag data to be read by the sensing device and for an appropriate

response to be generated in the netpage system.

13 DOCUMENT AND PAGE DESCRIPTIONS
A preferred embodiment of a document and page description class diagram is shown in

Figures 25 and 26.

In the netpage system a document is described at three levels. At the most abstract level the

document 836 has a hierarchical structure whose terminal elements 839 are associated with content



A preferred enbodi nent of a docunent and page description class diagramis
shown in Figures 25 and 26. In the netpage systema docunent is described
at three levels. At the nost abstract |evel the docunment 836 has a

hi erarchi cal structure whose term nal elenments 839 are associated with
content NPAI 39-SG - 19 objects 840 such as text objects, text style

obj ects, inmage objects, etc. Once the docunent is printed on a printer

Wi th a pabkRAt&xHGar page size and according to a particular user's scale
factor preference, the docunent is pagi.nated and ot herw se fornmatted.
Formatted term nal elenents 835 will in sone cases be associated with
cont ent objietstB40 whli asktexbebieciditéxt gylepiicctss impgetohioge cta Snocthadoednen is printed on ¢
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defines the active area t el ements such as hy | i nks and i nput
fields. APEEEERENRE AIRELIrcEn B EBIP &8 J5 ke S‘Eréseréll‘-‘r“ﬁ rﬂ}’fe{’f‘%eega“’?ié?:‘ffﬁﬂ?ﬁly 834. It
consi st s ferpeet et actifns opagaicilapti@aiges:. 830, each of which corresponds to a
page description 5 of the formatted docunent. Each page instance 830
describes a si nglfermatideigemontisit edsineepage! rmandipage dortons heageevhicld 50 of
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i nst ance exi st sAf& feument tnskdne Elgzlgoréﬁsmnés ttedgcéc | ??trgl’éltg%rcanmg oFaéﬁsgcti on

| D 55 whi pAge ingans¢yeBa9, feach 0f whithrerrpaapds tprasvmdeserlptlaméi ofgthe forlatied dogirgriciEaclexi st s

for a fi ﬁ%glnﬁin@mﬁ Hes%@é‘s%%le'uhlqﬁe%ﬁtﬁtfi&tp‘aﬁguﬁnd SR6ad hd ;?age.t 1@ %Q@m%ﬂﬁg

i nst ance. ment i1 nstance does not_ exi stf however, for static el ements
such as té)?"[‘gf’ I‘“S‘\%éce is Rotpaif Pﬁar?a‘f“‘”é‘rtéﬁ‘é‘ﬁflf(’fé‘?i’r%%‘sé c%"tyéff?lﬁ‘g"e‘le‘é'ﬁ%‘ﬁ‘tm%‘ﬂ jon. o
hyperlink el enent_ 844, a server

o) Pt a6, e At Bl og L EIFRbindldRne b BT (SN “%@caon%f Je

el ement  Sektsi it tacosds iggwgepeaifieifognajibre Tl adwperlBb distamre traskst i adypeding plemdnt 848

with an a&%ﬁ&i i%&%s%ﬁydsﬁgont 18%5 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 style
element 847 with an associated style object 854, a textflow element 848 with an associated styled text
object 855, an image element 849 with an associated image element 856, a graphic element 850 with an
associated graphic object 857, a video clip element 851 with an associated video clip object 858, an
audio clip element 852 with an associated audio clip object 859, or a script element 853 with an

associated script object 860, as shown in Figure 28.

A page instance has a background field 833 which is used to record any digital ink captured

on the page which does not apply to a specific input element.



obj ect 855, an inmage elenent 849 with an associ ated i mage el enent 856, a
graphic elenent 850 with an associ ated graphic object 857, a video clip
el enent 851 with an associated video clip object 858, an audio clip

el enent 852 with an associated audio clip object 859, or a script elenent
853 with an associated script object 860, as shown in Figure 28. A page
i nstance has a background field 833 which is used to record any digital ink
captured NBM3%¥e page which does not apply to a specific input el enent.
NPA139-SG -20 In the preferred form of20t-he i nvention, a tag map 811 is
associ ated with each page instance to allow tags on the page to be
translated into E?ea&ef%??sfowffhﬁéwwg@ a tag map §HiHS aporipadEitnETh RRIdnitarceto
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schenme. A J r. S Internet Distrihuted Name. System (DNS),
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t he net patPeopifferage raper Thenede seyer tieried rmespo indit meatya grethe idesstpgiore of, thed

net page agpbdp6aink@seserver 13 is a server which hosts interactive netpage
applications. A netpage publication server 14 is an application server

whi ch publ i shes Amethpaiesetlecitrbsttiss dounRATPAY&n dfifiand) LeT FHovidk18)d-ak&idescr i bed

in detai Ipa?‘pse,ggrggiiag{\l[,%uoge\l?otng&gg&servers can be hosted on a variety of

network server platforns from manufacturers such as IBM Hew ett-Packard,
and Sun. Ml ti plAenet‘ﬂng PAGE vt Ghtndt PhkurfbbtPa FRLCHELS mhlléf, & EimParSto @%J)lse J1 ost,

netpage page ID 50 into the network address of the netpage page server handling the corresponding page
-instance.

A netpage application setver 13 is a server which hosts interactive netpage applications. A
netpage publication server 14 is an application server which publishes netpage documents to netpage

printers. They are described in detail in Section 2.

Netpage servers can be hosted on a variety of network server platforms from manufacturers
such as IBM, Hewlett-Packard, and Sun. Multiple netpage servers can run concurrently on a single host,
and a single server can be distributed over a number of hosts. Some or all of the functionality provided by
netpage servers, and in particular the functionality provided by the ID server and the page server, can also

be provided directly in a netpage appliance such as a netpage printer, in a computer workstation, or on a

local network.

1.6 THE NETPAGE PRINTER
The netpage printer 601 is an appliance which is registered with the netpage system and prints




and a single server can be distributed over a nunber of hosts. Some or all
of the functionality provided by netpage servers, and in particular the
functionality provided by the ID server and the page server, can also be
provided directly in a netpage appliance such as a netpage printer, in a
conputer workstation, or on a local network. 1.5 THE NETPAGE PRI NTER The
net page printer 601 is an appliance which is registered wth the netpage
syst em antPAI%86t s NPAL139- SG - 21 net page docunents on denmand and vi a
subscription. Each printer has a uniqua-printer ID 62, and is connected to
t he net page network via a network such as the Internet, ideally via a

br oadbandnatregmdastmenty. on Agmant afd wansubsheiptiant ack pdnte deus ique panter DY, and is

non- vol at {dnfecRB A Shetpded RerGt QQQﬁ‘eerl& LR o BRd-RL %a}ly@ﬁa@ﬁﬁ&hﬁ%%&ﬂ%ﬁ orage.

As far as a user is concerned, "the network iIs the conputer Net pages
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i stributed ne age. server ndependen I net page
printers. nOl'lillmls}‘”t 2\, g [% ot @pser ésccé’Fd\?EEA stg E‘%ﬁ Ib@dheycgﬂ’)‘g Né% ﬁ@ﬂ‘f“gnf rom
net page putactoalyi @wssa:awemsi nma witatbh hellp cafmbntdisirbutel] o¢tpagh peaedservarst W0 part s:
the page |ayoidtdly oBRficliBGeBt bidkerd €Xt and i mage objects which popul ate the
pages. Because o? personallza on, page layouts are typically specific to a
particular SUbSEE idpREe Bk 6Q1vaY RbBVcNEERASE dot;@nehtla Borf UBSHEE i:lfhﬁd’an&l s%&glt er via

t he appropyiate page .server. .Text and inmge on t he ot

are typi cg‘{ :Ei‘/"%sdﬁg"l“% W?ftﬂb“gfl H"e?”oé’ﬁ’ﬁsgf ipﬁgggaé“’“ts ﬁ{f tg%a"&‘la] LN ‘F‘&%s‘%eft% al |
subscri bewiith ppilt te gagan Bedaive obypprwpizaiat pagp hyetsser tyeealy spitii e pptglr

publ i cat i QBscHkk ¥filso A0 bbifbSQS tht ABsHRIURHRYh Y a@%pﬁ&@ﬁag@gaﬁveﬁ?&{ & fmdgdt O

poi ntcasts and multicasts. After recelving the polntcast a documnent's
page | ayofi%s, ¢hihe fhembaad. a8, BRisally iredh it pther suRseribers. qnd awre %tlcp%t & eh to.
Once the gbichitiedy prinkss sh@beippREridd}agcenii.et € page | ayouts and objects that
define the docunent to be printed, it can print the docunent. The printer
rasteri zes and fhe metgagoddblagnign eemer prigézss diengbrhandous] Jocomenb@biensiides of

the sheet ;t,mméazts &ﬁ%uﬂfcé&% Q&b?lra@%ﬁﬁ%} Jf,aa&ca&raga BRuGAP! 5:0L LGl ¢ @&mﬁpﬂmwgl nt

engi nes utilizing r eads for this purpose e printing
process c‘ﬂli‘i%hi‘%"t]@a%“flfﬁ%"&%%?}pl ed stages rasterization of page
descriptions, and anS| on an rin The raster inage
b ocesbor (R Py Lt Bt R 5F eappis el oeBaRs e AR o

par al | el . toPhprinthdpt @x priht the davtmadngi ne control l ers consi st of custom
processors which expand, dither and print page images in real tinme,
synchroni zed wi {The rrinter '@iﬁ@ﬁ%ﬁtaﬂchﬁmﬁpdft e evsh pagestiancqualy phigoth ssied ththeélwgtl nes.

Printers Reingsaied fafendi® Bhdodtd B HBYEt &BBesQREAR el 'bf'nﬁﬁea&sa_;gfﬁfoys i ng
| R-absor pthlls\lgl?rp(gl: ack

The printing process consists of two decoupled stages: rasterization of page descriptions, and
expansion and printing of page images. The raster image processor (RIP} consists of one or more standard
DSPs 757 running in parallel. The duplexed print engine controllers consist of custom processors which
expand, dither and print page images in real time, synchronized with the operation of the printheads in the

print engines.

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

A normal netpage printer prints netpages on sheets of paper. More specialised netpage printers
may print onto more specialised surfaces, such as globes. Each printer supports at least one surface type,
and supports at least one tag tiling scheme, and hence tag map, for each surface type. The tag map 811
which describes the tag tiling scheme actually used to print a document becomes associated with that

document so that the document’s tags can be correctly interpreted.



i nk, although this restricts tags to otherwi se enpty areas of the page.

Al t hough such pages have nore |limted functionality than IR printed pages,
they are still classed as netpages. A nornal netpage printer prints

net pages on sheets of paper. Mre specialised netpage printers may print
onto nore specialised surfaces, such as gl obes. Each printer supports at

| east one surface type, and supports at |east one tag tiling schene, and
hence t agNPepe:sd or each surface type. The tag nap 811 which describes the
tag tiling schene actually used to pri#sat. a docunment becones associated with
that docunent so that the docunent's tags can be correctly interpreted.
NPA139- SG - 22 FiFguree2 2hogholwsndihge pritiqpanipes Piegrmt. erefletigs gringt-ggpred nnformefidnect i ng

printer-rglatad vy RtQLARLE QRer 1TRE B Alied, )2 registration server 11 on the
net page networ k.HyA %rsef erreglr errbodlﬁérﬁgt “of the net page printer is described

in greater detaid prefrredGibb®Rer® of M6 hQMIze Yiilidd if BS:QLBAN GCréaRr BhtAlMESRctibi 6t O 16.
1.5.1 I\/bn]'o t TM Pr'tnt heads Tl? n t page system can operate using printers
made wi t hPE Y ERFEAR A DB Hi gfot i printing technologies, including thermal
i nkj et, piezoelectric inkjet, |laser electrophotographic, and others.
However, fgr w %{@ﬁmpgﬁﬁheﬂgcept ance, it is desirable that a netpage
printer have ther tI oW nth characteristics: phfgt o‘ﬁra[phi c_quality col or
printing  hi gh ‘QUATHAES SPERCILIFIRE ES RIS PakiMBia NS fanee f def PHERE cost

| ow i nk cogmolodigwiphbies tteost inkgt npézeclapir nkjeto taser ned@irdpliotsdrdpeint ardr othdrd. Ng

hi gh_ Pri nfbAderS REGHse Shift! 20604, HQURLG! A0 RULDL biifler nabOMPhouhr M
factor | ow power consunption No conmercially available printing technol ogy
has al | of@RHe&lsSchar acteristics. To enable to production of printers with
t hese characteristics, the esent applicant has invented a new print

t echnol ogy, ref @l’c’f‘ogr&al‘coquggy%%’ﬁf@?w technol ogy. MenjetTMis a

dr op- on- dgnmand hi&%&ﬁ%#@%@gl ogy that incorporates pagew dth printheads

fabricated using nicroe mechani cal
. 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 Memjet™ technology. Memjet™ js a drop-on-demand
inkjet technology that incorporates pagewidth printheads fabricated using microelectromechanical
systems (MEMS) technology. Figure 17 shows a single printing ¢lement 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,



systens (MEMS) technol ogy. Figure 17 shows a single printing el ement 300 of
a MenjetTM printhead. The netpage wall printer incorporates 168960 printing’
el enents 300 to forma 1600 dpi pagewi dth duplex printer. This printer
simul taneously prints cyan, magenta, yellow, black, and infrared inks as
wel | as paper conditioner and ink fixative. NPA139-SG -23 The printing

el ement 300 is approximately 110 mcrons long by 32 mcrons wde. Arrays of
t hese pri APA'#P%l enents are forned on a silicon substrate 301 that

i ncorporates CMOS | ogic, data transfer23- timng, and drive circuits (not
shown). Major el enments of the printing element 300 are the nozzle 302, the
nozzl e rim 303, Whinesgemrent 30p iraperexingely | 10HuicpsUpngiby 33 misrong®ie. Ariaws df nk
channel r these 3BGing ElBRenls @M%rm&:f da3Bidon shtd@atDl ¥EnBRbldRS AVIOY R datl Bhlsre 308, t he
passi ve agtuator, bear%lsz h % the active actuator anchor 310, the passive
act uator ancrior 3171 PR nk inlet 312. The active actuator beam pair
308 is mechanic ct uat eam t t he
join 319. Both E‘Jggnglk&é]??)gmg w 'gi%lﬁ'%%%gb(%% & e?lr g)[gzésemz I?I{}%E%’n%%‘?ﬂ Poi nt's
310 and 3%hgmberped, tbe@wﬁwﬁeai }08nthoink eapnebrim §063@:81ev¢3@9n mme agtelactugpbe8d 9 f or m
a cantil eysiosl tl&|pﬁ;@ivé Qﬁdﬂﬁfﬁ@ﬁlpkl?ﬂﬁ BCicuRt BliatorddBor I1b gﬁérp%ssﬁgacﬁﬂBMCﬁnrsml !
part of a?l arr§¥ %é ‘{35 nting elenents 300, including a cross section 315
of a prin aF SR 0. The cross section 315 is shown W|thout ink, to
clearly show th asses, t.hro waf er 301.
Fi gures 19(a) %Bé %%Vé ﬁg& el crir%aslrh W't 'ﬁeec BEEPAPTS d%gg]ec?fméw ?Cmﬁm S &P M
printing # éh@ﬁ!O'fBU@ BOﬂFPeQ’H? Eﬂﬂig‘éal)Ch@'Ffbwetrh@peqwe@mbmmpdﬁ tridéhl.dhe t he i nk
Meni scus &hBinioh Of elénien@ 0] 50981028111 BHY 306 Rph @ LantilePWed] Rt o@eRlaNRdd béala{obe

nozzl e ch er by surface tension at the ink meniscus 316 and at th

fluidic al 305 fornmed between the nozzl e chanber 304 and the ink channel
rim306. V\hlle t RN head tributes data from
the print en mgf g%r%% E}%FV ngauto tff"él af:'r(f(rréJ reil’eﬂfms Jogeﬁ'czuﬁ’(gﬁf‘ CTOPSSEERALs t he
dat a, and’1uf # eiinging ¢hencat308 The crgssiseetion Hé lsesh@’olt"rltl}eléslkamglew shdwethe iak fnlev e

act uat or heam Rakythr3ed te TiNich waRtHES an el ectrical current to pass through
the beam pair 308 for about one m crosecond, resulting in Joul e heating.
The t enper at ur eFigney 10as eo(besd | 4(d) agwtiaprkby bricheatbmg™ satskmtigdeam pai r
308 to expand. As the passive actuator beampair 309 is not heated, it does
not expand, reSwireil¥y shewsghsquicesst pifidnerf droe: baisawBsns pive td patipeanmipai r s.
This streggyd i Iﬁfeﬁfﬁ@ﬁnlthg n&ﬁl‘fet:ﬁaﬁbér%{)sﬁﬁé%ny]&pat ink g@nl&ﬁs@l Lr@\éft t?: nd of

the el ectrothe end act uat or bendi ngl t owar “301.

The | ever®3ri er’t'}’?d ?‘i“%ﬁ"i%?’i‘? pogele fpaberdiAapdthe ink erapnslrion¥$z| e chamber 304. The
10(h) - This T ncladuBuin e Pt b Mefiy ity s Bt b BETBIONHE nozsl ¢
302, and te#hgspmagt ltrhengl qlﬁmemalmc}s:sﬂ@ 484, Gnd onfibw [tigelata Th@ive 0 zle@rotids i BOX3hepr event s

active actuator beam pair 308. This causes an electrical current to pass through the beam pair 308 for

about one microsecond, resulting in Joule heating. The temperature increase resulting from Joule heating

causes the beam pair 308 to expand. As the passive actuator beam pair 309 is not heated, it does not

expand, resulting in a stress difference between the two beam pairs. This stress difference is partially

resolved by the cantilevered end of the electrothermal bend actuator 320 bending towards the substrate

301. The lever arm 307 transmits this movement to the nozzle chamber 304. The nozzle chamber 304

moves about two microns to the position shown in Figure 19(b). This increases the ink pressure, forcing

ink 321 out of the nozzle 302, and causing the ink meniscus 316 to bulge. The nozzie 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 at the

meniscus 316.




the ink neniscus 316 from spreadi ng across the surface of the nozzle
chanber 304. As the tenperature of the beam pairs 308 and 309 equali zes,
the actuator 320 returns to its original position. This aids in the
break-off of the ink droplet 317 fromthe ink 321 in the nozzle chanber,
as shown in Figure 19(c). The nozzle chanber is refilled by the action of
the surface tension at the neniscus 316. NPA139-SG -24 Figure 20 shows a
segnent ofNPA39RG nt head 350. In a netpage printer, the length of the
printhead is the full width of the paper (typically 210 mm in the
direction 351. The segnment shown is 0.4 mmlong (about 0.2%of a conplete
printhead). Wherrigori2fthiongs seixhat gfapenthend3 oy e cetpasirinteh ée fengted tprinttdad¢ad i n
the diregliqn 328 oft s ar(eymah;% 350 fe alfzwr%n 9f1. Tpts s'gnghtghmnm drpﬁé'ldﬁ% ing
el ements 300, grln i ng F he si x  col ors or pes of In he i nk
inlets 318PoWH2%Bo6t é‘tf‘tpleEeH’é'“‘f‘ffaéPgWF'@ Pglﬂwga%ma?r iy ‘H‘é’e‘bﬁ’aFtﬁ‘Eerfé rerﬁlﬁqdnlg e

oper at | ondirsatidAG3Z ITRe Gt hibd 10tvs dFaflerdigitated pilrdieh@@nch® 360D Rinffid tAd MeRBrsbSt r at e
301. For each.n zzleﬂ%g%athe S a correspondi ng nozzle guard hole 331

t hr ough WHPER': I8 B eté?’!are fired. To prevent the nozzle guard hol es

331 from becom g répécptﬁgﬁggﬂp%rmnﬂhegpmf?ea@dﬁa% OfRRLn, gﬁ%&fegnanj M epeel air is

punped t hr ough the air i1nlets nozz ard oles during
pri nti ng. peepioceriinteifieuisyae 3¢ o g mergle 39%@erﬁ§?ﬁ’éeswélﬁ%lnq1§e gesd held whi | e
the pri nsaritdosghi vHid. thelmﬁ dﬂS{alets hletpaig €o Bﬁﬂenﬂ' trllne gk iguRd ﬁ@é’ksﬁmgoﬁigﬁlgﬁﬂlg(ﬁ t he
net page systemis t iC using i.ts edde

controll e¥1 ctlk y llnager frs e Oﬂ}gr gebﬁ u%ger%dl%r By Rugd thﬁ’-'éghp'gesllf F%ﬁ%gﬂg Prdfia page
via an i neqgee suanoes durﬂmerlrlmmg"eps@nslok 331drom deyirigl de vdzae guadigy sealed wirilvticded
with an apphPRidiate filter to permt sensing at only near- infrared

wavel engths. As described in nore detail below, the systemis able to sense
when the meb i sThaNepagérét W th the surface, and the pen is able to sense

tags at a sufficgie rate uman handwritin i.e, 200 dpi or
o oater and 100 75 ~5r* PSPy S % Frmtet BB dpoPl o ¢ bl vBish ek dror ypt e
and W r etdmgddey canfrelles It it adk to cﬁpm‘rr@ncpdewdb&m@mvn thega Srem g page iviz ial) imagdrensprc | Nt er

or base Si“l?ctu'n%@ sengur %rag&ﬁtsta&gle\;i&%rﬂfa&cﬁwwaﬁ Ebpmﬁaﬁa%@ﬁfel to p@mk Masid N M HeaPaGE

structure, preferred enbod t he t page pen op era%%es both as a
nor nal rraPlFIf‘rFbeff"ﬁ‘F‘(“g@é rﬁséﬁ%ﬂﬂbeagi Iaorﬁ 6??’“&’&}% th%gsygfry fsgle tor%% DD Bdbect
however, tdtarelth he eeBsadny the oén :Ueﬁblel’i@]sehsla eagmta nﬂn@e:n&yts to@BprdShughan RHOWSiLEH J
system s interfac Each net page pen
is regi st@ é%‘)?ﬂ ﬁ}egte g(?gzs St Pnh% On - Mﬁ%lf’qﬁlepeneﬁ ef’cﬁpée% aQ%I gure
23 shows Wh@ﬂsqugagéedp@ﬁe erlnm éor éﬁsagatam the Eﬁﬂteeelthawgtathyemerp@ﬂmtﬂ@eﬁata wior mat i on
mai Nt ai Negdsgoy iAnd @ewsf fadd rdrser ver 11 on the netpage network. \Wen either
nib is in contact wwth a netpage, the pen determnes its position and
orientation rerfaéprMBTeH@mbdﬂeneﬁt&g&e ndifee Pntdpér@esdothac i @kimdl Ghatkink GkGen SANSOT ,

and the f QG8n- 1?1Qrkitné1 ﬁyl Jth:I n?arklln%taggearheogvgv%r I;senlo I}e!:e\s/salytfor using the netpage system as a

browsing system, such as when it is nsed as an Internet interface. Each netpage pen is registered with the
netpage system and has a unique pen ID 61. Figure 23 shows the netpage pen class diagram, reflecting

pen-related information maintained by a registration server 11 on the netpage network,

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

be verified.

The pen determines the position and orientation of its nib on the netpage by imaging, in the
infrared spectrum, an area 193 of the page in the vicinity of the nib. It decodes the nearest tag and

computes the position of the nib relative to the tag from the observed perspective distortion on the



a threshold to indicate whether the pen is "up” or "down". This allows a
interactive elenment on the page to be "clicked by pressing with the pen
nib, in order to request, say, information froma network. Furthernore,
the force is captured as a continuous value to allow, say, the full

dynam cs of a signature to be verified. The pen determ nes the position
and orientation of its nib on the netpage by imaging, in the infrared
spect rum "EMH*4t%a 193 of the page in the vicinity of the nib. It decodes
the nearest tag and conputes the post2s-on of the nib relative to the tag
fromthe observed erspective distortion on the NPAL 39-SG -25 inaged tag
and the kAR i’rg‘f’ WBESMRE Ydis PepIrtiessAlthayahihspatition Freolysien pf theope mayde| ut i on

of the t ag)wnﬁéﬁatbethe ka@%nsﬁﬂﬁn&hkﬁ@g& i@@w&r@e@ ﬂ%&ioﬁa}f to0tRe faf) QzeD BNE Bdjisted phiYRE SEl Y
ion ution is qU|te

roportio Si the a I
P ah. " excngrhl b Ak S e Fn Bkl B PRSI St Bt Retweter i ng
recognition. Pe 'Pe@QJtlbe'}aathQ el fler%get fe & {ﬂﬁh g?g ?en@sro% sg‘&gst %Ef%gke%tsms%tss ries of

strokes. A stroke consists of seq ue t anped pen posi fons on
t he page, SSMftS %E%ﬁstweépeﬁ@wwm ﬂé?\PéWt mé‘ﬁéd IEYG‘I‘PM éft“@GV%Sﬂnﬂ branpleted by g uent

pen-up ev ajhiequeﬁt &b [l@kventl 5 stk& R al’s@-@@%&i with ih@pzlg@ﬁ) PR&ehe nblp 20 whdnedeP e p&t page
whenever normal circunstances, is at the

comencene n‘?‘a'p P e’ﬁwh mfd(réro am%ﬁi":jgf:"ﬁs et bsa?gtg f)ogwleﬁcﬁlgené"féllfrsV t selection 826
associ ated w th E'aéhmefﬁilé[e(aw Hi9a EL@I@I&Q&&E 1‘l| @6 ng a?ed'@ﬂhﬁoem){m sgrstg ger% erations

etc. The selection 1S tinest em to° di scar after a
defi ned t FaRE 2j5epats @peratine %ﬁ%ﬁec@éll%@?qsﬁﬁpedé% elﬂqwofé% systerp ¢qyfliepard Gf aftr page

i nst ance. ddfthedaBitpeSddS TRf culrddselFBiBh dest@ReNtegidh & 4 Iﬁée ﬁlsﬁﬂﬁces ke rc&lﬁﬁts Gﬁtﬂé HS&@ d

through the ive to the round area

i nt er pret léegn?%glgﬁl ap %?ke R h%“ﬁg’ %ff‘ ﬁ%] TR | q’ﬁr?@%‘g‘i‘"lmdl eas"uﬂ’r?nﬂ% Ef ¥o an
appl i cat i bhrged i aseblé@fttlompemtﬁypermbn ske &0t iswbadticdne aiEamlicapienvilasselactionr r ent
nib 824. HhidndStivaftd Nib last notified by the pen to the system In the
case of the default netpage pen descri bed above, either the marking bl ack

i nk ni :) or the HaApeERKKI _lar E@renﬁt{IB’%MSTHM i thle %;blcwsf foﬁﬂ%d by EBRGI {at%bd@slte?rf hnl 'ﬁ@t ha
current nj is is.the nib e last assocjated w e pen
by an ap pTalseccgftﬂ%{eo%fa%? nelpagq pyt rd85§rlt§? Ve St ﬂ%ﬁﬁ' L’i‘?g‘rmgs}’éafﬁéﬂ? hr He ogrBEkieg om a
pal ette. e nicf aurtent. Frchpenstsy h@ ajcgrranhighb syl 825t Yhieis st :dGiyit iedaswiciatad tviie
current ngpb nsbtyraﬁ) léﬁﬁca@l@pt? Wi %SEJHEeQUGJE! ubkr Qe@éatn%r cofofaguce Héﬁ@t&: hTh% ragfault L ent

nib style. he strokés are subsequently repro
r epr oducet?’ ﬂ’F Fi‘&’ Shlagssopidrpdavifly thecurreiy P’Ei‘lsnt"heéyap&if@ thrangh a gen ﬁer%ﬂe‘i/‘éllfh thhe pen

i'sS Wit hi ncurrange sk ‘Hhepthe@lhﬁés avd sulitedivktitlg Feptotiuc6d e £NERPBAGALRthe £iF QyIPGI S| OW Y
fl ashes |‘;,I§cht%glmje@a 4LED. Wen the pen fai S to decode a stroke relative to
t he page r|Iy activates its "error" LED. When the pen succeeds

in decoding a sthal6sr ﬁl@lpé}ﬁlh Wofthid tgnéera@a E‘ﬁ&gwnﬁ Loni H‘Pﬁﬁ%ﬁﬁdn e, 31%3!%{ ?t]tw(:r‘s its

"ok" LED._ A sequence of captured strokes is referred 10 as
Di gi t al frlmhe? 8% ncgllute SER When the pent fpjls to decode a stroke relative to the page, it momentarily

activates its “crror” 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 has a
capacity of over ten minutes of continuous handwriting. When the pen is once again within range of a

printer, it transfers any buffered digital ink,




di gital exchange of drawi ngs and handwiting, for online recognition of
handwiting, and for online verification of signatures. The pen is
wireless and transmts digital ink to the netpage printer via a short-range
radio link. The transmtted digital ink is encrypted for privacy and
security and packetized for efficient transm ssion, but is always flushed
on a pen-up event to ensure tinely handling in the printer. When the pen is
out-of-raHg‘ﬁ"*%?G a printer it buffers digital ink in internal nemory, which
has a capacity of over ten mnutes of26continuous handwiting. Wen the pen
is once again within range of a printer, it transfers any buffered digital
ink. N PA139- SGA B Al preffeiiaiptl B e gisce PBRINiEFS Bt derpush alrisiete dafp residisriner s,

but becaus@pagdslbois bﬁﬁ@erd&{ éh t]ieﬁﬁiv»dﬁ&t Is ﬂhrgeﬁﬂﬁﬂﬂ%ﬁwlb&tdﬂnt&rh peRdd @Jmlﬁﬁféatfﬂg t he

net wor k, i that%ﬂla}glgiel Yim immaterial which printer a pen i s comrunicati ng

w th at any pa % artinme. A preferred enbodi nent of the pen is described
in greater detai e o 10.
1.7 NETPAGE | mé&h%é%%%%@&r?g%’%g%‘gwﬁsr %Mrﬁ&%eg‘?d ‘E%&‘“’g‘%’e@%ﬁ\}&eg&°ﬁé{‘%g"?"e é"t’tf' ng to a
st roke fr Bfrride fewesfoa8hen the pen is wused to interact with a netpage 1.
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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.

1.71 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
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with a fiehedystem includes an effective return path in all hyperlink activations,

A hyperlinked group 866 is a group element 838 which has an associated hyperlink, as shown
in Figure 31. When input occurs through any field element in the group, the hyperlink 844 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 continuous input to an application. It can therefore be used to support a

“blackboard” interaction model, i.e. where input is captured and therefore shared as soon as it occurs.

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

through a printed netpage. A form allows a user to submit one or more parameters to an application

software program running on a server.

A form 867 is a group element 838 in the document hierarchy. It ultimately contains a set of

terminal field elements 839. A form instance 868 represents a printed instance of a form. It consists of a
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rejected, and instead elicits an ?ormstatus report. Each forminstance is
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is shown Ln Fi yre 33. Jﬁl eld ele mai 45 can
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el ement cllasdagimeigsharm inFiggladn in Figure 34. Any digital ink captured in a
A field element 845 can be a checkbox field 877, a text field 878, a drawing field 879, or a
signature field 880. The field element class diagram is shown in 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.8, August 1990, the

contents of which are herein incorporated by cross-reference).
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stroke not appended to an object’s digital ink stream is appended to the background field’s digital ink

stream,

Digital ink captured in the background field is interpreted as a selection gesture.
Circumscription of one or more objects is generally interpreted as a selection of the circumscribed

objects, although the actual interpretation is application-specific.

Table 2 summarises these various pen interactions with a netpage.

Table 2 - Summary of pen interactions with a netpage

Object Type Pen input Action
Hyperlink  [General Click Submit action to application
Form Click Submit form to application
Selection Click Submit selection to application
Form field |[Checkbox  |Any mark Assign frue io field
Text Handwriting Convert digital ink to text; assign fext to
field




Digital ink captured in the background field is interpreted as a sel ection
gesture. Circunscription of one or nore objects is generally interpreted
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Figure 38 shows a flowchart of the process of handling pen input relative to a netpage. The
process consists of receiving (at 884) a stroke from the pen; identifying (at 885) the page instance 830 to
which the page ID 50 in the stroke refers; retrieving (at 886) the page description 5; identifying (at 387) a
formatted element 839 whose zone 58 the stroke intersects; determining (at 888) whether the formatted
element corresponds to a field element, and if so appending (at 892) the received stroke to the digital ink
of the field value 871, interpreting (at 893) the accumulated digital ink of the field, and determining (at
894) whether the field is part of a hyperlinked group 866 and if so activating (at 895) the associated
hyperlink; alternatively determining (at 889) whether the formatted element corresponds to a hyperlink
element and if so activating (at 895) the corresponding hyperlink; alternatively, in the absence of an input
field or hyperlink, appending (at 890) the received stroke to the digital ink of the background field 833;
and copying (at 891) the received stroke to the current selection 826 of the current pen, as maintained by

the registration server.

Figure 38a shows a detailed flowchart of step 893 in the process shown in Figure 38, where
the accumulated digital ink of a field is interpreted according to the type of the field. The process consists
of determining (at 896) whether the field is a checkbox and (at 897) whether the digital ink represents a
checkmark, and if so assigning (at 898) a true value to the field value; alternatively determining (at 899)
whether the field is a text field and if so converting (at 900) the digital ink to computer text, with the help

of the appropriate registration server, and assigning (at 901} the converted computer text to the field
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creating (at nature contents of t rrespondi n
Form b sttt end farist Biee ShE Srtife Pl Br Sebabi demtef (G285 en
owner ' s  peldeyradnecoRimgnicl ¢ roea deedocymeshicstaiun gontrgnd W@, aedmwemﬁmudﬁﬂg appl ication,
and assigning (at 905) the digital signature to the field value. 1.7.3 Page
Server Conmmands AAVoFhigEn swymped vaids bfaiREeP Y dine Egiasiaerewh idemicats fopm pemreand | ocal |y
by the pagfisSRY s6@tsporkding FRAM RS and Iﬂeﬁ@foﬂr}&e@ﬂi Jcﬁremrmpdig@y N the GOt
i nst ances. a n 90 a
upl ©car o FBFRTES TR AEh oSSR E T &by B R oS RGP s 20k ot s
command 9drkjnalhardyp Isiigistieuisiable oo thyerigind) fon applicatigie tA respiefgren qommﬁrvdidgth@ a get
page stat &b?res‘fy%ﬁ[@qgm%‘?mceaan&j HJQIL bl@@ﬁ:& agc&&}'l/@%fﬂtedc&m @%mstﬁlcé &R held
docunent conmand get docunent status command as shown in

Figure 39valugs @ﬁ?ﬂedf *6rg‘i"hf‘if’6 ﬁ‘ﬁ%l%‘iﬂ'“’i?é‘i‘dc?s"dtl‘f‘?%a Bt ERpbdhe e B?ﬂi‘ﬁ PRSPRAEE. A
dupl i cat efoﬁmmmanﬁmﬂﬁlg wi@pubBshedie whed it @apeiadd,for Fomm wa ptised; endandfotntnen

pr oduces qﬂuso%e% jnted copy of the current form instance with field
val ues preserved copy contains the same hyperlink transaction |IDs as

the original, ape S@m BpkhflisthldhsRaltgalion i tﬂt’&eapﬁfc&tgh H@lto BPin@Red
application. A reset form command voids the correspondi n% orm i nstance

and then BrRseflitieesa Afv R GRans, Anbuden FegRting e Tepetof f FRToh a8 BEFERTe BRI | of d
implemented as a hypertink,

A duplicate page command produces a printed copy of the corresponding page instance with
the background field value preserved. If the page contains a form or is part of a form, then the duplicate
page command is interpreted as a duplicate form command. A reset page command produces a printed
copy of the corresponding page instance with the background field value discarded. If the page contains a
form or is part of a form, then the reset page command is interpreted as a reset form command. A get
page status command produces a printed report on the status of the corresponding page instance,
including who published it, when it was printed, for whom it was printed, and the status of any forms it

contains or is part of.

The netpage logo which appears on every netpage is usually associated with a duplicate page

element.



val ues di scarded. A get form status command produces a printed report on
the status of the corresponding forminstance, including who published it,
when it was printed, for whomit was printed, and the form status of the
forminstance. Since a formhyperlink instance contains a transaction ID,
the application has to be involved in producing a new forminstance. A
button requesting a new forminstance is therefore typically inplenented
as a hypeNPAIBREG A duplicate page command produces a printed copy of the
correspondi ng page instance with the-jrackground field value preserved. If
the page contains a formor is part of a form then the duplicate page
command i s i nt er'reeedaeanstanceds guplieated evith diekh velossrroased ved Aleido wdiies pagiént@;ldmmnd
produces eiphdid B, i.6.ARWecRhart ea?sQJé agtama@haagnaqagfpmc%a ?EQIQA? peids by

background fiel o(['fval ue di scar | f the a ains a ftorm or |s part
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command. Aagst graplégedistiatsusessiolnigaande prifcuaes a pr| nted report on the status
of the correspondi ng page instance, including who published it, when it

was printed, forA dupbese documest gomimpnderfodugasch trinted seratalishegforresngnding dergment
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docunent gpd@NE. Mtﬁkdde&scoﬁest nding @6tuG QP hsidice, lmd&? Emméa ROwHER G LB Nt

f e docunent contains

i nstance w, round, fi.e val ue reser ved

any forns? mﬁeﬁégr‘ﬁ’ﬁ'g“dﬁﬁ)?r%eg’tag 3%ﬁﬁéwgf%mﬁtamﬁupl i cates the forms in the
same way a dUpl III%ﬁet efsglrvgpcgl%qmgdon%glg%d” étrfblﬁ§ %Eet tgeg%éqgmﬁ 8 er es on EOduceS
a printed cop ph% correspon ocument  Instance with BAacKground
field val pAss l%ms”efhbﬁdé'd per’s CWTHIE S%l%?éﬁrh’@ﬁlﬁr Bnanahheese papiaingg ke, COtnhlerni thie reset

docunent amm&énur@ PR Serldd Qomrh-Alls W6 bé Bnrﬁejaelf 2R MRcl\Bi¥e BoelnB 36l £ pdgk GREaNd
does. A get Bment stﬁt us c produ prlnt d. report on the

ratus. of PRGNSR ar g GO e PG o e TR Htpo publ  shed it
when it was pr IABt gﬂicatioﬁ) can g\miel %)th ongpec%E %gridl élntgce%mrl])gd,d%tﬁt teur% \9 tpalgé/ forms

it contains. |f the page Server on's ri S set,
t hen t he @Uﬁﬁmﬁﬂlﬂ@ﬁ@m@s&‘ Toyperkirfred groymoEhe ipape perver P@Mﬂt%%ethmﬂplewmam mitlent
sel ecti onhe Apkitked Haup rfkr thRCxRAGE KeQReatM: Ogndh@ command. This allows a
menu of page server conmands to be printed. If the target page doesn't

contain a page ss\Qfageeérvercmnfmﬂ dletne B@fitienfiDifs “hild@ndRsib@ghiated PAGE cHetarEr
command, élgﬁ?eﬂt cE seno(t; AL glp{lt zoﬁegc[?lor egé and so cannot be activated directly by a user. It ¢an,

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 bottorn 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 produces a copy of
the entire form. And in the case of a secure document, such as a ticket or coupon, the button elicits an

explanatory note or advertising page.

The default single-page copy function is handled directly by the relevant netpage page server.
Special copy functions are handled by linking the logo button to an application.



An application can provide application-specific handling by enbedding the
rel evant page server conmand el enent in a hyperlinked group. The page
server activates the hyperlink associated with the hyperlinked group

rat her than executing the page server conmand. A page server conmmand
element is hidden if its "hidden" attribute is set. A hidden command

el enent does not have an input zone on a page and so cannot be activated
directly Wgaimagser. It can, however, be activated via a page server
command enbedded in a different page,.ssf that page server command has its
"on selected" attribute set. 1.8 STANDARD FEATURES OF NETPACES In the
preferrediPorm UseRHeurSypEEe i S printed with the netpage | ogo at the bottom
tﬁ i Indi catle t had a plefetréd @nbo@inpAIR: &&Qgetﬂiﬂfeﬁfla@ra&in@l@&uti:oﬂtlﬁbélfl?eﬁt“i{mg’. wwlflﬁ;pert ies.
The | ogo al so .act.s as 0 urton. .ln. t cases pressing the | ogo
produces ge%%ﬁv%ggafﬁgg%%ﬁ%%4?ﬁ¥?ﬁgm%%ggggﬁga form the button produces a

copy of the en&&&ﬁ)égﬁghméggmin the case of a secure docunent, such as a
ti cket or coupon, tﬁ utton elicits an explanatory note or adverti sing

page. The, def aulnsSr RgkfeRaBBLIGOPY function is handled directly by the
rel evant netpage page server. Special copy functions are handl ed by

| i nki ng the | og@pbuéihapmé@ an application. NPA139-SG -33 1.9 USER HELP
SYSTEM I n a preferred enbodi nent, the netpage printer has a single button
| abel | ed ¥ Hel p" docWi@nfuncisressed it elicits a single help page 46 of
information, including: status of printer connection status of printer
consunabl es t opldvdvepasheetyeridinggiory docunent function nenu top-| evel

net page network directory The hel p nenu provides a hierarchical manual on
how t o use the rA&tishgeensiratideps hierprcalyprnpysrenioviio b the seipagenitiencl udes t he

foll owi ng functions: rint a copy of a docunent print a clean copy of a
form print theng‘i%’f‘ﬁ%egt cgondlt?ﬂ‘h‘ﬁé??fs%f&ﬁ%ﬁgﬁi‘t@ﬁncti on is initiated by

sel ecting,the d n pressing the button. The status of a
docunent indicaﬁggyﬁﬁ%ﬁ%E%W%s%ed it and when, to whomit was delivered, and

to whom and Wwhgh, i LeWBRy StdISEAUENt |y submitted as a form The help page is
obvi ously unavailable if the printer is unable to print. In this case the

"error" . print the status of a document

A document function is initiated by selecting the document and then pressing the button. The
status of a document indicates who published it and when, to whom it was delivered, and to whom and

when it was subsequently submitted as a form.

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

light is lit and the user can request remote diagnosis over the network.

2 PERSONALIZED PUBLICATION MODEL
In the following description, news is used as a canonical publication example to illustrate

personalization mechanisms in the netpage system. Although news is often used in the limited sense of

newspaper and newsmagazine news, the intended scope in the present context is wider.

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

according to the reader’s locality and demographic.

241 EDITORIAL PERSONALIZATION
A subscriber can draw on two kinds of news sources: those that deliver news publications, and

those that deliver news streams. While news publications are aggregated and edited by the publisher,

news streams are aggregated either by a news publisher or by a specialized news aggregator. News



light is |lit and the user can request renote diagnosis over the network. 2
PERSONALI ZED PUBLI CATION MODEL In the foll ow ng description, news is used
as a canonical publication exanple to illustrate personalization

mechani sms in the netpage system Although news is often used in the
limted sense of newspaper and newsmagazi ne news, the intended scope in
the present context is wder. In the netpage system the editorial content
and t he adreressscsi ng content of a news publication are personalized using
di fferent nechanisns. The editorial coptent is personalized according to
the reader's explicitly stated and inplicitly captured interest profile.
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different xqglf)llv meRHQ L g?bhé) plﬁs”a‘[iﬂ 13n§F”‘I&H§a§19JIl”Z" 1(;nhe‘mlsnl: A L3 Ivmg
publication, the rea el ects specific 'sectl “ons: Sections
appear da?eplylploml qngh’ févpﬁserﬂwaﬁpéa\rml%esmtryns lsrwemféperp |2ypulisgtion g & t@w&fawabl e
from The New: York Tinmes online, for exanple, include "Page One Plus",
"National", "International"”, "Opinion", "Business", "Arts/Living",

"Technol ogy", amte refpodah sxtend THa @aiy@bwspipesiyatdadiylcasimegttionnNach dmegpetibi ¢ to a
publ i cati ’nulgﬁger of’sne%vgI Si'regrﬁsf eﬁls ogn se?%pssl%tght byg%atgdef%peell;lalf:a%g ﬁ%écﬁse!:}go e%e%gl ly

newspaper by Ccreating custom sec draw ng er of
news str ebﬁ%sonféi),sﬂﬁ msietineangs fadgfr spb%ﬁcd@m(“eﬁém “@mm&si’) and fr| ends’

announcenent s "Personal "), or for nonitoring news feeds for speC| fic
topics ("Alerts' oro?ach- Eacpcapfhﬁ dgadﬁr optionally specifies ifs size, either qualitatively (e.g. short,

medium, or long), or numerically (i.e. as a limit on its number of pages), and the desired proportion of

a

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.

The articles which make up each section are selected and prioritized by the ediiors, and each
is assigned a useful lifetime. By default they are delivered to all relevant subscribers, in priority order,

subject to space constraints in the subscribers’ editions.

In sections where it is appropriate, the reader may optionally enable collaborative filtering.



For each section, the reader optionally specifies its size, either
qualitatively (e.g. short, mnmedium or long), or nunerically (i.e, as a
limt on its nunber of pages), and the desired proportion of advertising,
either qualitatively (e.g. high, normal, |low, none), or nunerically (i.e

as a percentage). The reader also optionally expresses a preference for a

| arge nunber of shorter articles or a small nunber of |onger articles.
Each artimfaesciss ideally witten (or edited) in both short and long forns to
support this preference. An article mayg_also be witten (or edited) in
different versions to match the expected sophistication of the reader, for
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editors. PFW@t‘%‘g@’&h@?atTrﬁ@nﬂrfé%’ér s Internet connection affects the quality
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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 more likely to
appear in a travel section than elsewhere. The value of the editorial content to an advertiser (and therefore

to the publisher) lies in its ability to attract large numbers of readers with the right demographics.

Effective advertising is placed on the basis of locality and demographics. Locality determines



format, and a | ocal currency, and whether the localization consist of in
situ translation or annotation. These preferences are derived fromthe
reader's locality by default. To reduce reading difficulties caused by poor
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presentation. Both text and i nages are scaled accordingly, and |ess
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allows small er pieces of it be sol d separately. It therefore allows it

to be sol gpother, OVE‘la’(BEfé%e”t“éﬂieP@P‘tr?‘ﬁ‘é’f%Pé‘feﬁ@d“’Ifé‘ih"‘%‘S?EIFF;SI e, the sane advertl s. ng

"slot" can be sqld in var Qrtlons to ver

ndtvi dual r eadaberesaush Ahb Rt G i B8 e RSB P Ragle
advert i semdonlinc pdtdier It thoviereadijes the BEieriviahg ofthredprigpestaecon of space sold to
each advertiser. The netpage system allows advertising to be |inked
directly to det &etaad ppresalireioniand pealigationare bamiipd eupiatisally by ablasep maplicgtion

t her ef or esehaisS @S advB@sihd LidteBBdrCeall Prddfie Afbittdiil BEMCENESdeNG MAERBeraphy and
demographics. The subsequent disaggregation is efficient becanse 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 support
for these negotiations, including support for automated auctions of advertising space. Automation is
particularly desirable for the placement of advertisements which generate small amounts of income, such

as small or highly localized advertisements.



Because personalization and | ocalization are handl ed automatically by

net page publication servers, an advertising aggregator can provide
arbitrarily broad coverage of both geography and denographics. The
subsequent di saggregation is efficient because it is automatic. This nakes
it nore cost-effective for publishers to deal with advertising aggregators
than to directly capture advertising. Even though the advertising

aggr egat ofPA18*%ki ng a proportion of advertising revenue, publishers may
find the change profit-neutral becaus®-of the greater efficiency of
aggregation. The advertising aggregator acts as an internediary between
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is particularly desirable for the placenent of advertisenents which
generate 34dl | awfeumationdilteringone, such as small or highly |ocalized
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aggr egat of,.fRPkILES, AMaRdi ts the advertisement and records it on a

net page ad server. rrespondi ngly, the publisher records the ad pl acenent
on the rel evant s pRgliRAdSohbbiscat i on server. Wien the netpage publication
server |lays out each user's personalized publication, it picks-the

rel evant advert taiesmntsikm@redde net page ad server. 2.3 USER PROFILES 2.3.1
Information Filtering The personalization of news and ot her publications
relies on*an aseotttegnits of user-specific profile information, including:
publ i cation custom zations collaborative filtering vectors cont act
det ai | s pt esent pesenspioppiefesreshces The custoni zation of a publication is
typically publication-specific, and so the custom zation information is
mai nt ai ned by t H&° fusipraigaiir of perublication i ftigalpubbigatiopespapidie, andhsoth quatproiFation v e
filteri ngnfagtdion is BORGSTL t@feldviie ndySed publichidhbéd@s Oof a nunber of news itens.
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single copkpRQbihd@erddnt bels! B ER! AL pdPIKREAGGRH SmBnaRYs. Rithi "
arc benefits to maintaining a single collaborative filtering vector independently of any particular
publication, thete are two reasons why it is more practical to maintain a separate vector for each
publication: there is likely to be more overlap between the vectors of subscribers to the same publication
than between those of subscribers to different publications; and a publication is likely to want to present
its users’ collaborative filtering vectors as part of the value of its brand, not to be found elsewhere,

Collaborative filtering vectors are therefore also maintained by the relevant netpage publication server.

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

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

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

and maintained in the same way.

The localization of advertising relies on the locality indicated in the user’s contact details,
while the targeting of advertising relies on personal information such as date of birth, gender, marital

status, income, profession, education, or qualitative derivatives such as age range and income range.

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

information is maintained by the relevant netpage registration server. In the absence of such information,
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nearest netpage printer.

The netpage system can collect, on behalf of a printer provider, fees and commissions on
income earned through publications printed on the provider’s printers. Such income can include
advertising fees, click-through fees, e-commerce commissions, and transaction fees. If the printer is

owned by the user, then the user is the printer provider.

Each user also has a netpage account 820 which is used to accumulate micro-debits and
credits (such as those described in the preceding paragraph); contact details 815, including name, address
and telephone numbers; global preferences 816, including privacy, delivery and localization settings; any
number of biometric records 817, containing the user’s encoded signature 818, fingerprint 819 etc; a
handwriting model 819 automatically maintained by the system; and SET payment card accounts 821,

with which e-commerce payments can be made.
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significant day-to-day variations.

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

the netpage network.,

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

images, graphics, and pieces of text.

A text object contains fully-formatted text represented in the Extensible Markup Language
(ML) using the Extensible Stylesheet Language (XSL). XSL provides precise confrol 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.
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26 DOCUMENT DISTRIBUTION
As described above, for purposes of efficient distribution and persistent storage on the

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

When a subscribed publication is ready to be distributed, the netpage publication server
allocates, with the help of the netpage 1D server 12, a unigue 1D 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 wili 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
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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.

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

much the same way as a periodical. However, since there is no shared content, delivery is made directly

to the requesting printer without the use of multicast.

When a non-netpage document is requested on demand, it is not personalized, and it is
delivered via a designated netpage formatting server which reformats it as a netpage decument. A netpage
formatting server is a special instance of a nefpage publication server. The netpage formaiting server has
knowledge of various Infernet document formats, including Adobe’s Portable Document Format (PDF),
and Hypertext Markup Language (HTML). In the case of HTML, it can make use of the higher resolution
of the printed page to present Web pages in a multi-column format, with a table of contents. It can
automatically include all Web pages directly linked to the requested page. The user can tune this behavior

via a preference.

The netpage formatting server makes standard netpage behavior, including interactivity and

persistence, available on any Internet document, no matter what its origin and format. It hides knowledge
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mat hematically related in such a way that any nessage encrypted using one
key Public-key cryptography can be used to create a digital signature. The holder of the private

key can create a known hash of a message and then encrypt the hash using the private key. Anyone can
then verify that the encrypted hash constitutes the “signature” of the holder of the privaite key with respect
to that particular message by decrypting the encrypted hash using the public key and verifying the hash
against the message. If the signature is appended to the message, then the recipient of the message can

verify both that the message is genuine and that it has not been altered in transit.

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

authority, whose public key is well-known.

In most transaction environments, public-key cryptography is only used to create digital

signatures and to securely exchange secret session keys. Secret-key cryptography is used for all other
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on t he ndpwisrdeblisher using the publisher’s private signature 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.

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

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

identifies the pen on the netpage network.

A netpage pen can “know” a number of netpage printers, and a printer can “know” a number




When the printer connects to the netpage network for the first tinme after
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When a previously unregistered pen is first registered, it is of limited use until it is linked to a
user. A registered but “un-owned” pen is only allowed to be used to request and fill in netpage user and
pen registration forms, to register a new user to which the new pen is automatically linked, or to add a

new pen to an existing user.

The pen uses secret-key rather than public-key encryption because of hardware performance

constraints in the pen.

34 SECURE DOGCUMENTS
The netpage system supports the delivery of secure documents such as tickets and coupons.

The netpage printer includes a facility to print watermarks, but will only do so on request from publishers

who are suitably authorized. The publisher indicates its authority to print watermarks in its certificate,



If the printer isn't meant to know the pen, then it agrees with the pen to
ignore it until the penis placed in a charging cup, at which tinme it
initiates the registration procedure. 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 database at tine of manufacture. During
registration, the pen transmts its pen IDto the printer, and the printer
transm t sSNRA@-36en |D to the netpage registration server. The server
generates a session key for the printes.and pen to use, and securely
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using a verification pen, provides an added level of security where it is needed, but is still not entirely

immune to forgeries.

3.5 NON-REPUDIATION
In the netpage system, forms submitted by users are delivered reliably to forms handlers and

are persistently archived on netpage page servers. It is therefore impossible for recipients to repudiate

delivery.

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

impossible for the payee to repudiate.

4 ELECTRONIC COMMERCE MODEL

4.1 SECURE ELECTRONIC TRANSAGTION (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



therefore include the user's photograph which was captured when the user
regi stered bionetric information with the netpage registration server, as
described in Section 2. Wen 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
lifetime of the docunent, and secure docunent |IDs are allocated

non-cont i §BHRIY to prevent their prediction by opportunistic forgers. A
secure docunent verification pen can b#-devel oped with built-in feedback on
verification failure, to support easy point-of-presentation docunment
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SUCCESS. biometric, not the authorization aspects of the system.

The first step to being able to make SET payments is to register the user’s biometric with the
netpage registration server. This is done in a controlled environment, for example a bank, where the
biometric can be captured at the same time as the user’s identity is verified. The biometric is captured and
stored in the registration database, linked to the user’s record. The user’s photograph is also optionally
captured and linked to the record. The SET cardholder registration process is completed, and the
resulting private signature key and certificate are stored in the database. The user’s payment card
information is also stored, giving the netpage registration server enough information to act as the user’s

proxy in any SET payment transaction.

When the user eventually supplies the biometric to complete a payment, for example by
signing a netpage order form, the printer securely transmits the order information, the per 1D and the
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.




4.2 SET PAYMENTS In the netpage systemthe netpage registration server acts
as a proxy for the netpage user (i.e. the cardholder) in SET paynent
transactions. The netpage system uses bionetrics to authenticate the user
and aut horize SET paynents. Because the systemis pen-based, the bionetric
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4.4 TRANS&%EI%Hcaﬁon providers from easily correlating independently accumulated behavioral data.

The netpage registration server instead maintains an anonymous relationship between a user
and an application via a unique alias ID 63, as shown in Figure 24. Whenever the user activates a
hyperlink tagged with the “registered” aitribute, the netpage page server asks the netpage registration
server to translate the associated application ID 64, together with the pen ID 61, into an alias ID 65. The
alias ID is then submitted to the hyperlink’s application.

The application maintains state information indexed by alias ID, and is able to retrieve user-

specific state information without knowledge of the global identity of the user.

The system also maintains an independent certificate and private signature key for each of a
user’s applications, to allow it to sign application transactions on behalf of the user using only

application-specific information.

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



When a user requests a netpage in a particular application context, the
application is able to enbed a user-specific transaction ID 55 in the
page. Subsequent input through the page is tagged with the transaction |ID,
and the application is thereby able to establish an appropriate context for
the user's input. Wen input occurs through a page which is not
user-specific, however, the application nust use the user's unique
identity f'0"&€¥%blish a context. A typical exanple involves adding itens
froma pre- printed catal og page to th8-user's virtual "shopping cart”. To
protect the user'?l rivacy, however, the wunique user ID 60 known to the
net page s§€PEhT ke ﬂg?f @rhAppisatipnpeevidein f 1Y it sredit prdgdepis the gropidesferrplick-
di f f er ent thapg fesatci on providers fromeasily correlating i ndependently
accunul at ed behavi oral data. The netpage registration server instead
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application ID 64, together with the pen ID 61, into an alias ID 65. The
alias IDEs the%oﬁlﬂgmﬁo%g k‘? tge hyperlink's application. The application
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subscri bed publication, as well as the expected frequency o ubl'1 cati on.

5 COVMUNI X PROTOCOLS A communi cations protocol defines an ordered
exchange of nessages between entities. In the netpage system entities

such as peps, PehEd-BhRoRPBA iRy ¥EScHt i1 1se a set of defined protocols to
cooperatively hgn e er nteractl ong%t_h t he netsgage_ system Each

S :
protocol is illfi feﬁegf‘«g?ﬁ” BYMGI S SRS PUAGENGE @rotpealdt ewn IR Figls ¢ t he
hori zontal di meRsi.on mis pMsed 10 fepresent ssage. fl ow and the vertical
. . . rge number of lise b B dical. . iti
di mension is u_sezEl %o represent “tine. Each ent |pfslb ;qu?%gn ool SRS edicioh may be
laid out differently, but many users’ editions will share common content such as text objects and image
objects. The subscription delivery protocol therefore delivers document structures to individual printers

via pointcast, but delivers shared content objects via multicast.

The application (i.e. publisher) first obtains a document ID 51 for each document from an ID
server 12. It then sends each document structure, including its document ID and page descriptions, to the
page server 10 responsible for the document’s newly allocated ID. It includes its own application ID 64,
the subscriber’s alias ID 65, and the relevant set of multicast channel names. It signs the message using its

private signature key.

The page server uses the application 1D and alias ID to obtain from the registration server the
corresponding user ID 60, the user’s selected printer ID 62 (which may be explicitly selected for the

application, or may be the user’s default printer), and the application’s certificate.

The application’s certificate allows the page server to verify the message signature. The page

server’s request to the registration server fails if the application ID and alias 1D don’t together identify a




represented by a rectangle containing the name of the entity and a verti cal
colum representing the Ilifeline of the entity. During the tine an entity
exists, the lifeline is shown as a dashed line. During the tinme an entity
is active, the lifeline is shown as a double |ine. Because the protocols
considered here do not create or destroy entities, lifelines are generally
cut short as soon as an entity ceases to participate in a protocol. 5.1
SUBSCRI PTN@MBISEL I VERY PROTOCOL A preferred enbodi nent of a subscription
delivery protocol is shown in Figure 49.. A | arge nunber of users nmay
subscribe to a periodical publication. Each user's edition may be |aid out
di f f er ent bupscrityion 8¢fany users' editions will share comon content such as
text objects and inmage objects. The subscription delivery protocol
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the page server.

The page server loads the page description 5 identified by the page ID and determines which
input element’s zone 58, if any, the click lies in. Assuming the relevant input element is a hyperlink
element 844, the page server then obtains the associated application ID 64 and link ID 54, and
determines, via the DNS, the network address of the application server hosting the application 71.

The page server uses the pen ID 61 to obtain the corresponding user ID 60 from the
registration server 11, and then allocates a globally unique hyperlink request ID 52 and builds a hyperlink
request 934. The hyperlink request class diagram is shown in Figure 41. The hyperlink request records
the IDs of the requesting 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 ID server 12. It then sends the document to the page server 10b

responsible for the document’s newly allocated ID, together with the requesting page server’s ID and the



5.2 HYPERLI NK ACTI VATI ON PROTOCCL A preferred enbodi ment of a hyperlink
activation protocol is shown in Figure 42. Wien a user clicks on a netpage
wi th a netpage pen, the pen communicates the click to the nearest netpage
printer 601. The click identifies the page and a | ocation on the page. The
printer already knows the ID 61 of the pen fromthe pen connection
protocol. The printer determ nes, via the DNS, the network address of the
page serveda1sb@a handling the particular page ID 50. The address may
already be in its cache if the user hag.recently interacted with the sane
page. The printer then forwards the pen ID, its own printer ID 62, the page
I D and cl mygklitkeepéston to the page server. The page server |oads the page
description 5 identified by the page ID and determ nes which input
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the page server 10 in the usual way.

The page server loads the page description 5 identified by the page ID and determines which
input element’s zone 58, if any, the stroke intersects. Assuming the relevant input element is a text field

878, the page server appends the stroke to the text field’s digital ink.

After a period of inactivity in the zone of the text field, the page server sends the pen ID and
the pending strokes to the registration server 11 for interpretation. The registration server identifies the
user corresponding to the pen, and uses the user’s accumulated handwriting model 822 to interpret the
strokes as handwritten text. Once it has converted the strokes to text, the registration server returns the

text to the requesting page server. The page server appends the text to the text value of the text field.

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

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



server sends both the pen ID 61 and the hyperlink's application ID 64 to
the registration server | 1 to obtain not just the user |ID corresponding
to the pen ID but also the alias ID 65 corresponding to the application ID
and the user ID It includes the alias IDin the nmessage sent to the
application, allowing the application to establish a user-specific context
for the hyperlink activation. 5.3 HANDWRI TI NG RECOGNI TI ON PROTOCOL When a
user drawspsasssier oke on a netpage with a net page pen, the pen comuni cates
the stroke to the nearest netpage prigiter. The stroke identifies the page
and a path on the page. The printer forwards the pen ID 61, its own printer
I D 62, the page Afir HOria@ind ingdtivipkie thp adnh of the signlitare fielgeheagevsaner 1d0dd the geh® usual
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NPA139- SG er a peri inactivity in the zone of the signature
field, the page server sends the pen ID 61 and the pending strokes to the
regi stratggn sewﬁmsaawégm p@fbdgication. It also sends the application ID
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6 NETPAGE PEN DESCRIPTION

6.1 PEN MECHANICS
Referring to Figures 8 and 9, the pen, generally designated by reference numeral 101, includes

a housing 102 in the form of a plastics moulding having walls 103 defining an interior space 104 for
mounting the pen components. The pen top 105 is in operation rotatably mounted at one end 106 of the
housing 102. A semi-transparent cover 107 is secured to the opposite end 108 of the housing 102. The
cover 107 is also of moulded plastics, and is formed from semi-transparent material in order to enable the
user to view the status of the LED mounted within the housing 102. The cover 107 includes a main part
109 which substantially surrounds the end 108 of the housing 102 and a projecting portion 110 which
projects back from the main part 109 and fits within a corresponding slot 111 formed in the walls 103 of
the housing 102. A radio antenna 112 is mounted behind the projecting portion 110, within the housing

102. Screw threads 113 surrounding an aperture 113A on the cover 107 are arranged to receive a metal



A preferred enbodi ment of a form subm ssion protocol is shown in Figure 43.
Form subm ssion occurs via a formhyperlink activation. It thus follows the
protocol defined in Section 5.2, with sonme formspecific additions. In the
case of a form hyperlink, the hyperlink activation nessage sent by the page
server 10 to the application 71 also contains the formID 56 and the
current data content of the form If the form contains any signature
fields, tRemssdee application verifies each one by extracting the alias ID
65 associated with the corresponding.gi.gital signature and obtaining the
corresponding certificate fromthe registration server 11. 6 NETPAGE PEN
DESCRI PTI @M pecd 1 BEMcIMEGHANEGSidRe fs@ew thgdst 105.Fihg umeab e péenel 1 3, is tdmevadleng
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si de wi t hitFPughil” sigp fsities stpisoare:Ej t her the ink cartridge nib 119 or the
stylus nib 121 n rought forward through open end 122 of the netal
end pi ece’ 114, %9”?§§&$ﬂgHg%f the pen top 105. Respective slider blocks 123
and 124 are no ionk. cartridge 118 and stylus 120, respectively.
A rotatable canﬁggﬁgg%qi§§§}gqé%%ﬁred to the pen top 105 in operation and

arranged to rot ﬁgiﬁer_tht]&gl@rygg; hg n{gh@g&l@ﬁgrgﬁ[lg‘gbniﬂ@@l dupcl udes a cam 126 in the
formof a slot within the walls 181 of the cambarrel. Camfoll owers 127

and 128 proj ect iangcdnll @18k PCB 129, is mounted on an electronics chassis 130 which sits within the
housing 102. The second flex PCB 129 mounts an infrared LED 131 for providing infrared radiation for
projection onto the surface. An image sensor 132 is provided mounted on the second flex PCB 129 for
receiving reflected radiation from the surface. The second flex PCB 129 also mounts a radio frequency
chip 133, which includes an RF transmitier 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 within the cover
107 and projects an infrared beam onto the surface and receives images onto the image sensor 132,
Power supply wires 136 connect the components on the second flex PCB 129 to battery contacts 137
which are mounted within the cam barrel 125. A terminal 138 connects to the battery contacts 137 and
the cam barrel 125. A three volt rechargeable battery 139 sits within the cam barrel 125 in contact with
the battery contacts. An induction charging coil 140 is mounted about the second flex PCB 129 to enable
recharging of the battery 139 via induction. The second flex PCB 129 also mounts an infrared LED 143
and infrared photodiode 144 for detecting displacement in the cam barrel 125 when either the stylus 120
or the ink cartridge 118 is used for writing, in order to enable a determination of the force being applied
to the surface by the pen nib 119 or stylus nib 121. The IR photodiode 144 detects light from the IR LED



slider blocks 123 and 124 fit within the camslot 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; 1Ink cartridge 118 nib 119 out; and Neither ink cartridge 118
nib 119 oMRAISCE stylus 120 nib 121 out. A second flex PCB 129, is nounted
on an el ectronics chassis 130 which sisgzss within the housing 102. The
second flex PCB 129 nounts an infrared LED 131 for providing infrared

radi at i onl43om reflsetorf otshom) optntsd bhibe diderblecles 123nd i3fage sensor 132 is provi ded
nount ed on the second flex PCB 129 for receiving reflected radiation from
the surface. Th&ukhebsindads|iékanpdey arpprovifed dowirsia e ndal 08 glthohopsitegi§@ eaysist chi p
133, Whi chrigpingthel paS 0B AndRbp 105 akvSiRdnidbLr clipng fhfclifp@g @i \ped 101 @hoskecont rol | er.
chip 134 for controlling operation of the pen 101. An optics bl ock 135
(formed from nmoul ded clear plastics) sits within the cover 107 and

proj ects &8 infPaxgGdnireenERoNt 0 t he surface and receives inmages onto the

[ mageds ]lens or 132he pewaers a5 @l ty dMErm@S thk P6siteARNRGCTD (sthRs 6D molﬂﬂlﬂ:t rtr@ige t heh
secon e at . contacts 137 ich are. mou in the
cam barre?ﬁ:[g;'gg y Wa%’ué%’ r'ﬁtﬁea éaieﬁl PEOHHER TS Jf%etsﬁﬂg emifnt%?) g relc?g and

t he cam bthe loedtiol &, from therearest pgdtibn uaa@hbm geapdeo @&tﬂaterhy dig@@e gi thesniZlter n t he

cam barr el 19kom therlocﬁ%ttﬁ:%ﬂléﬂﬂgtopncs tlﬁean@ @Jn&ﬁfey C‘gplrjh A5t SontréM3r éhﬂ)dllﬂQ E:ellcﬁ)lﬁteg har gi ng
coil 140 is nounted about the second flex to enabl e recharglng of

the bat t et oreslticn of therpsp pd B nib-eas diganss fom It@d’e’iﬁ@“"fz’@“’&!‘?’g Ss50Ethesthan
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The pen controller chip 134 includes a controlling processor 145. Bus 146 enables the
exchange of data between components of the controller chip 134. Flash memory 147 and a 512 KB
DRAM 148 are also included. An analog-to-digital converter 149 is arranged to convert the analog signal
from the force sensor photodiode 144 to a digital signal.

An image sensor interface 152 interfaces with the image sensor 132. A transceiver controiler
153 and base band circuit 154 are also included to interface with the RF chip 133 which includes an RF

circuit 155 and RF resonators and inductors 156 connected to the antenna 112.

The controlling processor 145 captures and decodes location data from tags from the surface
via the image sensor 132, monitors the force sensor photodiode 144, controls the LEDs 116, 131 and
143, and handles short-range radio communication via the radio transceiver 153. It is a medium-

performance (~40MHz)} general-purpose RISC processor.

The processor 145, digital transceiver components (transceiver controller 153 and baseband



Utilising the RF chip 133 and antenna 112 the pen 101 can transmt the
digital ink data (which 1is 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 fornmed. Wen
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 mgapeexi nately 12 mnutes of the pen notion on the surface) and
can be transmitted |later. The controllgr chip 134 is nounted on the second
flex PCB 129 in the pen 101. Figure 10 is a block diagramillustrating in
nor e det atiteuit 11d), dmagh senac intirfeced B2, tflagh neorotyr 18V kielr 512K PRABIAIAS Eie gnipentelin @l so
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CCD (such a sensaor is produced by Matsushita Electronic Corporation, and
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filter. Thggeontroller ASIC 134 enters a quiescent state after a period of
inactivity when the pen 101 is not in contact with a surface. It
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without reference to surface location tags, allowing the location tags to be sampled at a lower rate. Each
location tag 1D can then identify an object of interest rather than a position on the surface. For example, if
the object is a user interface input element (e.g. a command button), then the tag ID of each location tag

within the area of the input element can directly identify the input element.

The acceleration measured by the accelerometers in each of the x and y directions is

integrated with respect to time to produce an instantaneous velocity and position.

Since the starting position of the stroke is not known, only relative positions within a stroke
are calculated. Although position integration accumulates errors in the sensed acceleration,
accelerometers typically have high resolution, and the time duration of a stroke, over which errors

accumulate, is short.



phot odi ode 144 and wakes up the controller 134 via the power manager 151 on
a pen-down event. The radi o transceiver comrunicates in the unlicensed
900MHz band normal |y used by cordless tel ephones, or alternatively in the
unlicensed 2.4GHz industrial, scientific and nedical (ISM band, and uses
frequency hopping and collision detection to provide interference-free
communi cation. In an alternative enbodi nent, the pen incorporates an

I nfrared Beti®-s&ssociation (IrDA) interface for short-range comuni cation
Wi th a base station or netpage printerss-In a further enbodi nent, the pen
101 includes a pair of orthogonal acceleroneters nounted in the normnal

pl ane of The pemMelIEE BRINTER DESeRrRIgloae| er oneters 190 are shown in Figures 9
and 10 in ghost outline. The provision of the accel eroneters enables this
enbodi menr.1of t iPenpeRMEDBANE® sense notion w thout reference to surface
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vertical l y-nounted netpage wal |l printer I's shown f asse
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8' [z" MenneirddVinpy. iThE cLfFigien@s HRZnadehicBDAr flS in sh@mndldthlrwmﬁa alr2ﬁ1&ﬂd 12a.
It uses a._straight paper h thth aper assm thr o t he
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assenbl y §8§5th@15}9i h'eﬁ%lo&]é tﬁy'u&o@ﬁraﬂllg% aﬁ'lﬁgg}gvﬁﬂ%e%glgﬁgé)ihe%ﬁ&iﬁoﬁﬁ hﬂgtoleﬂe sheet,
allowing It to adhere to previous sheet when pressed gal nst 1t. This

creates alfef ﬁaffecB‘f?Udﬂkedé%‘ﬂ?r‘éfﬁPf th%“fﬁ”%ﬁéﬁm%%f‘ﬁ“?géﬁg’é“llyﬁecﬂﬂib RIS Wit Hm one
sheet to apaey il privuipdnheguisd et gges THs00 she@d)aceabl e i nk cartridge 627, shown
in Figure 13 coupled with the dupl exed print engines, has bladders or

chanmbers for st &efemigs foiFigatei19.ahe ratidniesi media pakidp Olarssemidg@ pashesylel thposhget bl ack
and

directly from the media tray past a paper sensor on the first print engine 602 into the duplexed Memjet™
printhead assembly. The two Memjet™ print engines 602 and 603 are mounted in an opposing in-line
sequential configuration along the straight paper path. The paper 604 is drawn into the first print engine
602 by integral, powered pick-up rollers 626. The position and size of the paper 604 is sensed and full

bleed printing commences. Fixative is printed simultaneously to aid drying in the shortest possible time.

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

engine 603.

Referring to Figures 12 and 12a, the paper 604 passes from the duplexed print engines 602
and 603 into the binder assembly 605. The printed page passes between a powered spike wheel axle 670
with a fibrous support roller and another movable axle with spike wheels and a momentary action glue
wheel. The movable axle/ghie assembly 673 is mounted to a metal support bracket and it is transported

forward to interface with the powered axle 670 via gears by action of a camshaft. A separate motor



infrared inks. The cartridge also contains a mcro air filter in a base
nmol ding. 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 printheads 350 which
m ght otherwi se clog the printhead nozzles. By incorporating the air
filter wwthin the cartridge, the operational life of the filter is
effecti veNAMPY¥ked to the life of the cartridge. The ink cartridge is a
fully recyclable product with a capacist-y for printing and gl uing 3000
pages (1500 sheets). Referring to Figure 12, the notorized nmedi a pick-up
roller asE@Wﬁltﬁ}s‘@?@aﬁushes the top sheet di rectly fromthe nedia tray past
a paper sensor [1 L |nt en ine 602 into the duEI exed Menj et TM
pri nt head asserrb L 1 ee ﬁf SO # Artady Bliqe axigeys vdth 4 restias ‘é’f“@'“&ount ed
i n an opp&sihagluk mpbly hese 6$le§:pnem infg kartgidgef 623 Ui takle 67 %adomags fohezhu twhed, Ghich paper
pat h. Theatﬂ@ﬁse%hggé blf %ap(m V\gatlantmuént}leJI Wbt A (ﬁnél&h hgl.ﬂ?;g %ﬁz su@rguzndsp the! Pt egr al,
power ed plck-up rollers osition and size 0 e 864°
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and continue to feed the sheet 604 into the second MenjetTM print engine
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printed pa%m §5ses bet ween a powered spi ke wheel axle 670 wth a Tibrous
support nd anot her novable axle with spi ke wheels and a nonentary

action glue wheel. The novabl e axl e/ glue assenbly 673 is nounted to a
met al suppert b?ﬁﬁikﬁ@c&qwoL'LéRAﬁcHhE&nuﬁE’orted forward to interface with the

powered axle 67Q, vi tion of. a capshaft. A rate tor N
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Pi vot i ng &i70e illotatl m@seuand. sprung outer doors are attached to the netal
bracket and hi nge out sideways when the rest of the assenbly 673 is thrust
forward. This adhdnrollag posewr hahdesgbrreunivhie twith e odgitk 1%hed fvitiolatal eireldshe
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transport (%gtroqlg'wmi vﬂta%igﬁlgl%eg) .J:.eg'cq ibl?s%59.as sembly 605.

The RIP DSPs rasterize and compress page descriptions to the netpage printer’s compressed

page format. Each print engine controller expands, dithers and prints page images to its associated
Memjet™ printhead 350 in real time (i.e. at over 30 pages per minute). The duplexed print engine

controllers print both sides of a sheet simultaneously.

The master print engine controller 760a controls the paper transport and monitors ink usage in

conjunction with the master QA chip 665 and the ink cartridge QA chip 761.

The printer confrolier’s flash memory 658 holds the software for both the processor 750 and

the DSPs 757, as well as configuration data. This is copied to main memory 657 at boot time.

The processor 750, DSPs 757, and digital transceiver components (transceiver controller 753

and baseband circuit 754) are integrated in a single controller ASIC 656. Analog RF components (RF




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 nodul e 625, a radio transceiver (transceiver controller
753, baseband circuit 754, RF circuit 755, and RF resonators and inductors
756), dual raster image processor (RIP) DSPs 757, duplexed print engine
controllers 760a and 760b, flash nenory 658, and 64MB of DRAM 657, as

i |l ustratsehidascki gure 14. The control ling processor handl es conmunication
with the network 19 and with local wirgless netpage pens 101, senses the
hel p button 617, controls the user interface LEDs 613-616, and feeds and
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752. Net page network | nternet |nterfaces i ncl ude nodens, n}l_%/t the
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t ranscei verirer nsethe BIDA ingrfske lﬁexﬁortg@gmoammﬁmmxehthuhlably tafigpddongagt panscei ver s,
and wireless l|ocal loop (WL) transceivers. Local interfaces include | EEE
1284 (parallel port), | OBase-T and 100Base-T Ethernet, USB and USB 2.0,

| EEE 13947@F|reﬁ%ﬁ@?ﬂAﬂﬁﬂfNP§BWGU§ ener gi ng hone netmnrklng interfaces. If
an | nternet conMactthamin goasai 15@Hs ecoved talvbvetifedalle do@tnen’s liage tdaens andprgt ocall

network i Eﬁ]&l’s,f iAaks tl?e%gpropriate 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 et 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.

The infrared (IR) layer of the printed page contains coded netpage tags at a density of about
six per inch. Each tag encodes the page ID, tag 1D, and control bits, and the data content of each tag is

generated during rasterization and stored in the compressed page image.



be used as the netpage network interface. The radio transceiver 753

comuni cates in the unlicensed 900vHz band nornally used by cordless

t el ephones, or alternatively in the unlicensed 2.4GHz industrial,
scientific and nedical (ISM band, and uses frequency hoppi ng and
collision detection to provide interference-free conmuni cation. The printer
controller optionally incorporates an Infrared Data Association (IrDA)

i nt er f acenrali®iscr ecei ving data "squirted" from devices such as netpage
caneras. In an alternative enbodi ment_sgthe printer uses the IrDA interface
for short-range communication with suitably configured netpage pens. 7.2.1
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encoder custominterface 768
to the I\/b‘f‘?f“élﬂghﬁ'lp‘fel Mﬁdﬁ’e@@@ reSFh@t lprI‘?VﬁltChéW@ilﬁéotci@ﬁthSrhyff?r@?ané@wmﬁﬁsé@at es in

a doubl e ff foPh S BREemi WM |rHthORE PR sdi S link @ﬂﬁéﬁdmb@mhmwbz&% ata the

hi gh speed serial 1nterface 659, the previously |oaded ad% is read from
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 confroller 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 8% 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 kHz at 1600 dpi. In the
12> versions of the netpage printer, the two print engines each prints 45 Letter pages per minute along the
short dimension of the page (8%"), giving a line rate of 10.2 kHz. These line rates are well within the

operating frequency of the Memjet™ printhead, which in the current design exceeds 30 kHz.



DRAM 769 and passed through the print engine controller pipeline. Once the
page has finished printing, the page just |oaded is printed while another
page is |loaded. The first stage of the pipeline expands (at 763) the

JPEG conpressed contone CMYK | ayer, expands (at 764) the Goup 4

Fax- conpressed bi-level black layer, and renders (at 766) the bi-I|evel

net page tag | ayer according to the tag fornat defined in section 1.2, all

i n paral I'gia13eEle second stage dithers (at 765) the contone CMYK | ayer and
conposites (at 765) the bi-level blackglayer over the resulting bi-Ievel
CWK | ayer. The resultant bi-level CMYK+I R dot data is buffered and
formattedd (at W6EER INfERFAQEDIAGRAM BlODATIONNE Mem) et TM print head 350 via a set of
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exceeds 3Rkl an NpRAMBIcSGric RufntISERb PERFAGEIRLARRAM M@&inmoﬁash

application use |nterface flowis i Ius atﬁ j:a coII on of docunents
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docunent ingudbry| fiot @dmEls sl&:sdtleﬁ‘lmlférm(i)éncbdn'eredSﬂlre—prpteéﬁlﬂﬂlmoﬁShﬁleﬁmm exposdi ng
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mul tiple co S separa Icating that_any one of
t he speci W@Hmﬁﬁmﬁﬂb( g&@ﬁ'?é@ the [ by %}‘f‘&ése RH'B LiFrEgIponEedo Brar fsguesst Bigure At t hough

mul tipl e goweBasdsicrmByuneaped, atderis &R 980 ATBAchedifid Mbhment V2 Yant ¥ ReE-gletific have
di fferent a%g-effects. In application ternms, it is inportant to
di sti ngui ©Of Bet ween net page docunents and netpage forns. Docunents contain

printed infor nai\]%rg&t %@lﬁch\’\&blm &2 ifQ Hé@[ﬁf&f?a‘é%&@ﬁ e NP Hes&‘%@d %gabgt'[‘a%ﬂ?agg by the

user to request er mati on or sone ot her action.
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information 995, input fields 996, command buttons 997, draggable commands 998, and text hyperlinks

or hypertext links 999.

When a user interface flow is broken up into multiple diagrams, any document which is

duplicated is shown with dashed outlines in all but the main diagram which defines it.

3 COMMANDS AND OBJECTS

3.1 DRAGGING AND DROPPING
The netpage system allows commands and objects to be "dragged and dropped’. This enables

a user to instruct the netpage system to execute commands at specific locations or with respect to specific

objects on a page, or to place objects at specific locations on a page.

The ability to ‘drag and drop’ commands and objects thus advantageously avoids the



data input mechanism It is also useful to distinguish between docunents
whi ch contain generic information and docunents which contain information
specific to a particular interaction between the wuser and an application.
Generi c docunents nmay be pre-printed publications such as nagazi nes sold at
news stands or advertising posters encountered in public places. Forns may
al so be pre-printed, including, for exanple, subscription forns
encount er gehidorscpr e- pri nted publications. They may, of course, also be
generated on-the-fly by a netpage priyger in response to user reqguests.
User-specific docunents and forns are normally generated on the fly by a
net page phiraiugion bimaddgpion e uteointeefae, sinequipstisg acBongsir englbdiser adiows a generi c
docunment 990, a generic form 991, a user-specific docunent 992, and a
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| i nks 999. en a user interfa di agr ans,
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of the re&géc{ o0t m&yfhgveqrn@ggﬁgn&t@&yr@m mgra?ﬁ'oalf r@ﬁédsaﬁe&ﬁdoftﬂefaragme BSaRr Ki ng

nib is used the user does not get Inmedl a h respect to the
comand, Sriieptiepreleply suchha hetde AP Behs b e drsele ahrt BLCBE i nti ng
upon conphigingpadhatdd frdrh@metiifgggdhnichomelly efected¥yadigking, sndayis Dniks Bgedick. appl y an
attribute to an object, for exanple to apply a color froma color palette
to the object. Dizaggirilpsmay ted deeghe ofigGiueoirdr opolanpabiy 68l andtsome pobat i on,
for ex arrp{)r@felrréa RHHOR by MicPRl @Qé strtjlfe% @deﬂﬁj} aﬁxtotoﬁct 8t obﬁe@ﬁea’ﬂ@& Ade lefthple, when a
user wishes to instruct the computer to execute a command with respect to an object, a drag stroke from a
particular color zone of the palette ending inside the object may be used to designate that object, as is

detailed by stroke 502 in Figure 46.

However, when the users wishes to execute a command with respect to the outline of an
object, a drag stroke doubling back so that it crosses the outline twice may be used to designate the
outline feature of the object, as is detailed by stroke 503 in Figure 46.

Additionally, when a user wishes to execute a command with respect to one or more objects, a
closed loop or lasso at the end of the drag stroke may be used to simulatancously designate multiple

objects, as is detailed by stroke 504 in Figure 46.

The impementation of the drag-and-drop facility can be effected entirely by an application.
Typically, the application creates a drawing field large encugh to contain any draggable commands
(and/or objects) as well as the target area (i.e. 500 in Figure 46} into which the commands (and/or
objects) will be dragged. The application embeds the drawing field inside a hyperlinked group 866, and
sets the “‘submit delta’ attribute of the hyperlink associated with the hyperlinked group.



Dragging may al so be used to apply a command at a | ocation, for exanple to
paste a selected object at the location. It may be used to apply a conmand
to an object, for exanple to delete the object. The starting point of the
drag stroke is typically the command zone, such as a palette object, and
the end point of the drag stroke is the desired |ocation. The | ocation may
be indicative of a desired object, or it may have a neaning in its own

ri ght. Thé ‘Ej’?%ﬁ?m cal representation of the draggable command or object is
preferably such that it can be recognt@ed by the user as being draggabl e,
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when the pen tip is lifted from the page surface,

The user places a photo in the composition by first selecting a photograph and then pasting it
at the desired position (524 in Figure 52). For example, a photo may be selected from a user’s photogaph
folder, and access may be granted to other system users by way of an authorization protocol, such as by
signature recognition. Alternatively a user may select a photo by circumscription or lasso on any page
showing a photo from their photo collection (e.g. on a thumbnails page 522 or album page 523, shown in
Figure 52), and then draw/drag from a <paste> draw/drag control box (526 in Figure 53) in the margin of
the composition form to the desired target position in the composition. The page composition form may
be immediately updated. The user adds an annotation to the composition by simply drawing or writing
with the netpage pen marking nib in a chosen place in the composition. The page is not immediately

updated, but the next time the page is updated, the annotation is shown with handles as mentioned above,




server preferably converts the coordi nates of the drag stroke into

coor di nat es relative to the zone of the target field. An application
exanpl e of the “drag and drop' mechani sm descri bed above is in conposition
of a user's photograph al bum page. The netpage photo nmanager application
(described in co-pending applications by the present applicant filed on 23
May 2000 and identified by docket nunbers NPA020 and NPA035) is able to
serve on weamrsd a phot ograph al bum page conposition form 520 (Figures 52
and 53) to be printed at the user's ngppage printer, which contains a
representation of the layout of the corresponding photograph al bum page.
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t he annot @ alitadondy agtizatiyy 3 pefeptipn Eypeinklvis ©e wms gipnotisy pllﬂtseﬁgeta@e ever y drawn

stroke begins in an  interstitial area of the 0Si t (}’? i S ng
interpreted by tRe SIS TGP G WFEY S%%H‘f?afﬂr as §eiy ?—J‘mhlg‘%? RS ReS to,
say, del epae mstahcahbm ghifll berselehin pasgesn thaeé.Sthis dasanjption imdhdes thk aes odcent gl t h a

stroke of mI( okP @@tpugeglq)e/%w&) Mﬁmﬁe}a gﬁglg ﬁ)&?th% gfﬁeﬁ%lth@%a&Q%ﬁq}ea Q%e ' n the

margin of the co ioh form Aternativy he application may sinply
recogni sePae-sieRGireer FALHBGIES s &7 rebicatipniecills ff“'ﬁ%er e Bevese geRitef 37 £ om any

part of theidbiaiw d8Begen Bietitkec®@igaoWhdnl thtrisdr 0flitRs dnh setbdiibelypéiikethe pdage syst em
can be c Ogle]:'\flelgo%gaems the pen’s current selection from the registration server and transmits it to the corresponding

application as part of the selection hyperlink activation, thus associating the two objects.

When the application receives a selection hyperlink activation, it retrieves the content of the
selection from the page server which manages the page from which the selection was made. The
application may then retrieve the selection as formatted data, allowing it to interpret the object in the
form of the selected region in an application-specific manner in relation to the formatted data, or as
unformatted data, allowing it to rely on the page server to interpret the selection region in a meaningful

way.

When requesting unformatted data, the application may specify a desired scope to assist the

interpretation of the selected region by the page server. Possible scopes include letter, word, phrase, line,



to act directly on such a stroke and print an updated conposition form
(e.g. if a non-marking nib is used), or, alternatively, not to act

i medi ately (e.g. if a marking nib is used), but to wait until the <update>
box is clicked to act to apply the conmand(s) to the sel ected photo

obj ect (s). Once the user is satisfied with a page conposition, he/she
clicks on <print page> command box to instruct the printer to produce a
final reH'?fi’?QTS&n of the al bum page. 8.2 CONTENT SELECTI ON AND ASSOCI ATl ON
OF OBJECTS The net page system provi dess3a nmechanismto allow users to sel ect
an object on a printed netpage and submt it to an application,

associ at epﬂr%@p]%@‘ldé“&‘flédf BOFARTE Vel it ke drtraret §15 padistion I’Pﬁlftﬂﬁéﬁordwefodbﬁgiﬁs@g ste m

| n one prebel & ae rejsd 0 appiakion’ § B @k M6 tdneik orBERaBiam i s ef fect ed by
circunscri bing the graphical representation of an object using the netpage
pen. The user mnéYe teleetion senpmi btumbrcbydied g secterobihe afplication eay imppd fidataiven by
activati ngyp?cal%ﬁi)d%&‘tre'r O&thﬁ'erl)c?wlﬁep l@hl\éfl {ﬁa\}ehnge S0l as%ﬂtotpenlrfor% _l;u%t %gonnaerg page.
The registration server naintains a current selection each pen,

descri bi ng¥¥ef-egi on of a page instance from which the sel ection has been
made. This descrl ption_.includes the mpst recent digital _ink stroke
captured by way Bfa“tb?ra?ﬁgﬁfct“f“%'ﬁ ey "(jﬁ’]séngec'i"‘fno%a?‘ﬁlés Weouping alf he gleipepitsygh an

backgr oungtic ieta aofirtitihgoup3ay es shiemin Signie ke Sf thr application Bgaélﬁésaﬁl artidle A fthe scope
applicati s &Qgtﬁfn{réq ekln@lg EseRJQFa‘?texL%X fifl] %ﬁ%l@ Epr%l? tl(()the selecf?l &Qggle%gélt |O?)nVI a

a sel ection hyperli vation hé us

hyperlink, the pRIfoto&s rfdfe:,EIec@iQﬁ BpBinit ﬁ]ﬁvdﬁ@rnarﬁ SGME({U%tseh%ﬁ!)ne&meﬁr}erﬁlé‘vglm the
r egi stratﬁgstrg%cle%ver and tr?nsmts it to the corresponding application as

part of t %?fﬁ“’(‘i‘ﬁ“‘i‘?%@ {BrRR! W“’\?éscff’]&’f’s t hus associ atl ng the two

obj ects. \Wen tRQe E%e'scr‘?} 1~| r}ecrelg%ea! ves.a hse e tII% Rer l}< ctivation, it
retrieves the conte PV He PG PR Baéty ‘§5‘fﬂ§/ °8‘ﬁenﬁanages

the page Flgivr piicird whkthe Eﬁinéi@miﬂ@ﬁegmgwna@@r Thigrelectimpis déscribied e pasyDIShien

retrieve e re%%h@@.t W’ba@esselfvg'rtﬁ&tc&r@ﬂmgatsaectlﬁi ﬂyﬁ’éﬂiiﬂgeqhést 409 (i, ieNf S%E&Jilgatt & he
object in t m of hhe sel ect ed reg]a]on in an agnkdl catlon-sp eciTic

manner in° r'éee}ﬁ?‘iﬂb"rlf P R PP FEte Yt Do sgretiopshyperiipkdpavest f‘é‘H‘“ﬂ&Fé’en sal | owi ng
it to relopmrensddagonpagews @rfigre 490THephgersprde thel hmsisiel ie ot ver EJgthe HypleﬂT[nla

neani ngf ulje ue%"ﬁy an&%@lﬂlkrlﬁ %L{Eesai)kﬂzgtmﬂ tQJ Lﬁﬁaﬁ Ev%d Itgﬂ%‘(% dsg;he pe aSp uf Hen% lie tlon to may

specify a de5|re scope to a I nt |on e Sefected
regi on byt Feliftigie Thespliptionpisessthypage E%pré% Cllﬂﬁtl,tlsaleféwli @tlﬂ@hﬁf theoiragls seplar ase,

| i ne, NPAlaipGhe ]ﬁge PG RBle 06l wl thdd€ i@ paéefserwf' A).NPES SREM ke dosteddBADI € T O
mterpretthésgfsct lfr Lon region esire scope, it

a may
rej ect the applications edﬁlé]éetd% ‘5% 25%8%‘{ BT Ph Sgegls‘é’B‘f flarfagel'he
sel ect i orseyerht ent the etvalr IPedd hypetitterepagy &D supphicd by the apriientiapip lobteia tHe Geleci@ny

| NCl ude TG GlighiAlpdfiSoryer BY Ple€ BhleY s BONRUA! ol Hork bk roéPh WER: W il iave been
submtted as part a formsubm ssion are 1nc
appiication in order to ensure that the application does not modify the selection to obtain information not

intended by the user.

As an alternative, page server A could sign the selection sent to the application, allowing page
server B to easily verify that the selection supplied by the application has not been modified. Once page
server B has the selection, it retrieves the selected page from its database and determines the content of
the selection according to the application’s desired format and scope. Finally the page server returns the

selection content 515 to the application for application-specific processing.

If the page on which the selection was made was generated by the same application as that
handling the selection hyperlink activation, then the application has direct access to the page (i.e. the
application can retrieve the entire page from the relevant page server by way of the page ID of the page)
and may already have done so before the selection hyperlink is activated. In this case, the application

preferably interprets the selection region without reference to the selection content retrieval mechanism.




An aut hor of a docunent can assist selection of articles by grouping all
the elenments of an article into an article group 507, as shown in Figure
48. |f the application specifies an article as the scope in its selection
request, the page server attenpts to find an article group related to the
sel ection region. The protocol for selection hyperlink activation and
subsequent selection content retrieval, illustrated diagrammtically in

Fi gure S5lyrrapecat es as foll ows. When page server A receives a selection
hyperlink “click', it retrieves 510 thg.current selection associated with
the pen fromthe registration server. The selection is described by a page
I D 511 and a r égection &h2 objkh@aypdgenrs eltemnvelyrbe merfonmnsitusingcd dragratdeedomaitnidon
hyper I'i nk selﬂygsk %91? &khat%s lgct1§rps(?r8f(eacLﬂge sh 1she9ffroﬁlgﬁorp|¥19rﬁ){1 sjtrg'llg “{%lg'g\’é? st 934,
shown in gure ‘f} T Fecti on hy request contal ns

current s@p &k ibmagesTheweRaY therﬁprgmieétmblecrw&hoa@gﬂé‘thlyévtﬂtnﬂélhmw fri ts its
own ser Veﬁltola[?ieldt Ae sy R&Er lishiso abl@ GUEISH ad Rjectlid résaes dnlitBl whildn b Gield Ratively
application |n t he usual way. It also sends the pen's current selection to
t he appli @dti on. The application uses the page IDin the current selection
to identify the [V i £ n was
made (ie. page sTgr%’ghcﬁ Iﬁz]y de&%&ﬁegsrega{?;égﬁg&?ﬁgn %orﬁ,[\%n&q %]a%mﬁga wé;'%:)tl on
from t hi scopenged &8y %Seﬂhovi’fwn tFI'%recPésTlrl%lﬁan ksrovased 18 pAtapgin! laedor o arlnlg“etpége%»

desired Sﬁ@ﬁ&‘e RrshtentRBfHRrt 15 QEIMEHn iB miSESe Lahe waf ihiiGferd B catBisterd? Vs foPfagé EQUEST
| D suppl e é the application to obtain the selection fromoriginal page
server A “server B obtains the selection from page server A rather
thanfromthe licatlion_in o p oes not
modi 1y the ool edPPbh A5 e e ornipapird CATHES b Bl WGaBRB L GEMATME O 0
al t er nat i seeresppraliye sts@p mefhe Tagigtiatignciersér dmbet rrerdgd fisetiost qupnt seéfmontf@ thetpsn. Apart

appl i cat i 9 thBlalreNhd dhdieB@ion SEAMEHR ofbrdt@ iL@SIahY wiek bikMokPatscha® sel ection
supplied by the application has not been nodified. Once page server B has
the sel ection, iThe rp&ttcrgta@yesnebdma @@moemqeﬂfepage) hsooenpidviesdat abagle e

det er mi nes, the cont e the .sel ection t [ ion's
desired fo}eﬁtaf'/ Tan stg%ecgams desc I]Teg }fhser m‘"é‘(ge‘ Eéxer eryﬂ‘fkeotc])1 28 ﬁ?ﬁQSL b%E,E}{nectl on
cont ent 5nrsduggone hemerp p#gpwntﬁlelng $ bqt oifrsples dvailaple for Sipming fhip ehom WepstionG22 1 f t he

pagtehotn \Aﬁ'F‘IégrletsbﬁFlt%ﬁiks%ﬁ :f&%tca\‘}ﬁﬁ tﬁﬁ%e}d\@& cgﬂj@t%asa& t@‘rdphlaﬁés %tﬂ@tufﬁ ?%Vﬁreeﬁﬁﬁ{:sﬂ cat i on
as a an 1 n e selecltlon erlink_ac vatl en e .a i cation
has direcfh eat‘é?fé%‘g afigme foca Pﬁlatgén the cxitpogiign by &Tﬁtpﬁe(&'a% Fg‘ﬁ“‘t‘fiaff?mF gt fiF GoBY s o
entire pagee, fel’gOhSl tiltemsegptow aside thageagepen,eind lhen paingoif intohke pagesitlod (826 it he
page) anﬁ&gggx %%9%&@ strgle% 9 uRe RLs bs,hfg/ﬁ%ﬁ' GleltQh pmerrhe spﬁen'. s

acti vated case e app Catl £ era Interprets
sel ect i oninfeRrgf 6# W@WBEIPOHF@P‘EWQPFB@"‘Q Be fei?éte mectith g deseﬂ*ift@ﬂhoweﬁe ifapa|

mechani smist NRAhLS 261960 frafdwiBe 1RGlkér @ih saEct 2 pak tefeinovaly Bime GoM iR Rorddokifdnnat i vel y

b f d h h d t t hat
el bt i onlErrRe Ral bR T Sor Ry C NS 138 nor mal | mput St Foke wher ever
the stroke i s Mgy ThG5eT TkDERE! QhfisSl, fkndth BPLAH: YibR%:

i nadvertently enterin nto a such, a user is
al so abl ebattom b¢very te-mg C@moamn p@mffecfseiﬁ?ca@@t el crvéfrnyseiﬁptton pirfhepurgngpng of

relativel e body of the e-mail. The attachment can consist of any object or objects, which are capable of
selection, on any netpage page. The user may have made this selection from, say, selecting text (eg.
word/sentence/paragraph/article) from another netpage page, or selecting a photograph (eg. by
circumscription) from a photo collection page. The entire e-mail may then be reprinted with the
attachment included, additional pages being automatically added to the e-mail to accommodate the

attachment.

CONCLUSION
The present invention has been described with reference to a preferred embodiment and

number of specific alternative embodiments. However, it will be appreciated by those skilled in the

relevant fields that a number of other embodiments, differing from those specifically described, will also



easily. The application may define the selection command in the formof a
sel ecti on page server command 509, as shown in Figure 50. This nay be

pl aced in a standard |ocation on all netpages, to provide consistent
support for selection in nuch the sane way that there is consistent support
for page duplication. Wien a sel ection page server command is activated by
a user, the page server forwards the corresponding stroke to the

regi strat NoH*%¥ ver to be recorded as the current selection for the pen.
Apart fromthis difference, the sel ecdsi-on nechani smoperates in the sane
way as previously described. The photograph collection application referred
to above FHoVihinde gpifiteand prapeeofghe prevent invshtivpt Adserdiagly. d mittehstundesstdod thas the

descri bedinvéiblSi€hot BMded kdbe HB%AIP LR spebikit Glbo@Rherls debekibdd if HAPESH shkiELa8h, t O

produce one Qqr re pages containing a list of frames ayail able for fram ng
the phot oSBT ToaR frermeed by cryiibisncs 35 Soppeprigindbessrpe of BF "axpbE &Y be

synt het i clioteddnthe aclisdsleids.on phot os of actual picture frames. The user
adds a frane to a photo in the conposition by first selecting a desired
frame on the frame |ist page, e.g. by circunscription using the netpage
pen, and then pasting it into the conposition (525 in Figure 52), e.g. by
effecting a stroke fromto the <paste> box to/fromthe pertinent photo. The
system inteprets this action as a command to associate the selected frane
wi th the designated photo. The frame list contains a blank franme which the
user can select and paste to renove any franme fromthe conposition. The
page conposition formis updated to show the pasted frane. As another
exanple, in a netpage e-mail application, clicking on an <attach> button at
the bottomof every e-mail conposition page effects attachnent of the
current selection at the current end of the body of the e-mail. The
attachnent can consist of any object or objects, which are capabl e of

sel ection, on any netpage page. The user may have nmade this selection from
say, selecting text (eg. word/sentence/paragraph/article) from another

net page page, or selecting a photograph (eg. by circunscription) froma
photo collection page. The entire e-nmail may then be reprinted wth the
attachnment included, additional pages being automatically added to the
e-mail to accommpdate the attachment. CONCLUSI ON The present invention
has been described with reference to a preferred enbodi nent and nunber of
specific alternative enbodi nents. However, it wll be appreciated by those
skilled in the relevant fields that a nunber of other enbodi nments,
differing fromthose specifically described, wll also NPA139-SG -65 fal
within the spirit and scope of the present invention. Accordingly, it wll
be understood that the invention is not intended to be limted to the
speci fic enbodi ments described in the present specification,



i ncl udi ng docunents incorporated by cross-reference as appropriate. The
scope of the invention is only limted by the attached clains. NPAL39-SG
-66- CLAIMS 1. A nethod for enabling association of objects in a conputer
system by way of a formprinted on a first surface to provide to a user
viewabl e informati on associated with one or nore objects and a second form
printed on on a second surface to provide to a user viewable information
associ at edPAMtSe one or nore commands, the nethod including the steps of:
receiving, in a conputer system indiggting data froma sensing device
operated by the user, the indicating data regarding novenent of the
sensing device relative to said first and second surfaces, determning, in
t he conputer system and fromthe i ndéldMpng data, when the novenent of the
sensing device relative to the first surface is in relation to selection of
one or nore of said objects of said at |east one first formand the
novenent of theAgethed fogerdbling esodiatibmefiobiectt o atchmputes exsta by waY efadorimsprintd

rel ation of pagEheLt toRoRe t9Q%sep{}le&%fe%ﬂfnat%ﬁ'a%o&é?éﬁ%{ﬂ%e & mt@biffechtand £ast one
second form thereby signify in the conputer systemthe associ ation of

sel ect ed BA¥ &’mﬁﬁﬁ‘t@ Relojn %Eef‘g‘d\ﬁ?rfaﬁ’ e ppuds R ussHEEhle W@F@‘“%ﬁﬁ?ﬁ’ﬁ'ﬂ%“"“’aﬂ‘lﬁ when

t he det er sAndd dodmands, tiwedesaélutding tprsepiodi ng t he user with an anended version
of said at |east one second formincluding a representation of said

sel ect ed one or repaivitg, Dby compiger s@iemTindicating drtrdiraf 2 ghaigmedice apbratedbynthatsed, east
one of Sa{hgmﬁﬂtlﬁdéta'}%a}&%ﬁw&%ﬁ df fladeRire AVide AlidiVero Ofia @bt and LARE sult}Gs, F €f erence

point of the form and said indicating data regardi ng novenent of the
sensing devi ce ddi@hink,\i€tht Bordper d&ﬁ@p@ﬁtﬂomehesma‘aﬁ;gmaﬂaw@mema&eﬁﬂmfaymway of

t he sensing. by the sensi device of ative to the.
Fospect  vERRAPUCITEF Ry Pt Sesitb TR B s Baga 8 RO hog o
claim 2, stestenafirgtforheaksthe nyvemaf ofdizischsingdavise rchtiveue s sccond edfackdt m rélatidn cat | ve
of an i dgnidi &foné kb Pid @oﬁ&mbﬂsaidqgie&@&ﬂe @&oﬁ%ﬁ, %&%@hﬁg@% ing
devi ce includes data regarding the identi form "4 met hod of
claimal, SOFERESstEhihe aseritienstf Sﬂifteaa%eaor.nyrﬁéwﬁ Hé*ﬂselffl‘eq/\%{'fi opforE fmeasdsi ng
device ggiaerating data regarding its own novenent relative to the
respective surface. 5. The nmethod of claim 1, said novenent including a
stroke of part wehentiivaiegarisiiongis desshid, eviding therwératithve ahadslavedion iof ®id asur f ace,
| el udi G1clfihe SR 18t i RE Plofrkdchflion bl U ORE fbre Sifakem i a prescri bed
NPA139- SG - 67 manner of stroke has been effected in rélation to said
vi ewabl e information in order to identify selection of said one or nore
obj ect s.

2. The method of claim 1, wherein at least one of said forms includes coded data indicative of at

least one reference point of the form, and said indicating data regarding movement of the sensing device
relative to the respective surface is generated by way of the sensing by the sensing device of its

movement relative to the respective surface using at least some of the coded data.

3. The method of claim 2, wherein at least one of said forms includes coded data indicative of an
identity of the form, and said indicating data from the sensing device includes data regarding the identity

of the form.

4. The method of claim 1, wherein said indicating data is provided by way of the sensing device

generating data regarding its own movement relative to the respective surface.

5. The method of claim 1, said movement including a stroke of part of the sensing device on or

relative to said first surface, including the step of interpreting, in the computer system, if a prescribed



6. The nmethod of claim5, said viewable information associated with one or
nore objects being provided as one or nore viewable information zones on
said first surface, the nmethod including the step of identifying, in the
conputer systemand fromsaid indicating data, if a stroke has encircled
one or nore of said viewable information zones, thereby selecting said one
or nore objects. 7. The nethod of claim5, said viewable information
associ at edPAMSSF one or nore objects being provided as one or nore viewabl e
information zones on said first surfacw,- the nethod including the step of
identifying, in the conputer systemand fromsaid indicating data, if a

st roke hawanngrtof pteplic hag Heen nifectsd in rpfprfon tapfidyigiveble/infoertibrain prdfrde idertifionletiomes,
thereby sglggbdcRPmsabg..pne or nore objects. 8. The nmethod of claim1l
wherein the sensing device includes a marking nib, novenment of the sensing
device therefore enabling the provision of a visible marking on a
respective surface. 9. The nethod of claim1, wherein the step of
associ at i ig sai Theseited vedainnesadrviewarieinfobpaat Ssosktedwitsak dr st eigécacteiogne or

nor e connﬁgg I nds
to said one§%?pﬁgfgggeﬁg§?%gﬁéucﬁmg%M§gﬁ gﬂﬁgsggggﬁggﬁﬁﬁﬁhhg QEF tggg?ected
one or noffddeplifyiag irghenempe sysispdpdisan %?@rl@i'céﬁ'?géﬁa 4l sprokg has|epeirsled ey er @ ond
formis depandembleaormaiod 20, dektB ety @l ol dor@BPANds. 10. The met hod of
claim1l, wherein the step of providing the user mﬁth t he amended version of
said at | east one second formis automatic on interpretation in the
conputer systemsignifying selection of said one or nore commands. 11. The
met hod of 7-cl ai ik, meflied pdlaim thraidsiewpbloibfopragion aiopigted Wit ars er mewe phjectstbeingmended
version Olgrow&‘a'agdorétor 6@ $HewHNEnS SRR ol Blmxakdsﬁrﬁ @Erfa&eeﬁte Qllelthodq}i]:hfdﬁlg @leREp i N the
conput er iéstemo a further instruction. . The method of claim1, said

one or dephtie ﬁ‘ﬂg“’ R aici sl iatom é“dp‘?ﬁ‘"t g db"r’r‘i‘f‘ﬁ%odatavxﬂﬁé FEakp has H'gerseéfﬁ%ﬂﬁ &6

ver si on Olfnmﬁafsdldaiewzib&aﬂbmﬁm zaRs GRaby Bleding 2l cddesnoge dbegs.esent ati on of a
copy of said selected one or nore objects. NPA139-SG -68 13. The net hod of
claim12 for selection of a feature of said one or nore objects such that
said selected one or nore of the available commands is carried out with
respect td that Teauphot ef clofm 1. wheeeindps Jepsipe device |ingludss  maginendt poseriefthon of
sai d one @hsifFAeeceCRNTRIESHIBAMSEEViMn oPLVisTblt Barkiagdn MahicOvt s@facOne or nore

sel ection hyperlinks in the computer system 15. The nethod of claim1, at
| east one of the surfaces being provided by a | am nar substrate, the

met hod including printing at | east one of said forns on the substrate on
demand. M- The hetsddd ofclagh &iwhepin thelyiep sfipseiatos brad seigeigsron® prdesse dects ik nar

subst r at egjdt P8ctEdnb Qldmbrg %Iﬂﬂhn&kgm%s :ﬁ)bhda@ona)tf selld?éh%tor R i@t shnfasi® ON the
substrate on demand, .an [int t he coded data on the

subst r at e24% Oﬁ'ﬁié’ren‘ﬁ’ﬂeﬁt&d“g’f thiy, tg‘i Wri%“tatfoﬁ&f ﬁ%ﬁl ﬁ"dfcﬁ?l %?Ft Pt RECEoWt® data to

be subst antendel vyrsionmfbaid doleest pra séchrel form is dependent on said selected one or more commands.

JJQ

10. The method of claim 1, wherein the step of providing the user with the amended version of
said at least one second form is automatic on interpretation in the computer system signifying selection of

said one or more commands,

11. The method of claim 1, wherein the step of providing the user with the amended version of

said at least one second form is carried out on receipt in the computer system of a further instruction.

12. The method of claim 1, said one or more commands including a paste command, wherein the
amended version of said at least one second form includes a representation of a copy of said selected one

or more objects.



vi si bl e spectrum 18. The nethod of claim 3 which includes retaining a
retrievable record of each formgenerated, the formbeing retrievable
using its identity as contained in its coded data. 19. The nmethod of claim
1, in which the sensing device contains an identification neans which
inparts a unique identity to the sensing device and identifies it as being
associated with a particular user and in which the nethod includes
noni t or i NERA13ISGt he conput er system said identity. 20. The method of claim
1, which includes providing all requiteged information relating to said one
or nore comuands on at | east one of said forns, to elimnate the need for a
separ at e th spl aVhedesitiod ef cldith. 12 Theclgrtrhdd fafurecdf aaidrorkSr gpre bBicctyvndr bt maidit | east
one of Sajyfluf PFlBr hte BitleRb Mo Radi s bdrRdd@ui i PEpecQb hidafhrd M nar
substrate, and the nethod i ncludes binding the nultiple items. N PA139-SG
-69 22. A conputer systemfor enabling association of objects by way of at
| east one first form printable on a first surface to provide to a user
vi ewabl e iqaf or mitiel mthod $6 Agiinal @bbrak fchrctvnef aid d®bemabc@abads e a@tpedniidast one
second fofm.pr o’}tof’i‘ebo'r?mg@a& i%%g%'ﬁﬂ.ks%mh‘é@o%ﬁm&& pLpvide to a user viewable
informati on "assocl ate mnf e or noreco nds, the conputer system
being configured to: receive indicating data froma sensing devi ce operated
by the user, the indicating data regarding novenent of the sensing device
<r:| el at iWhve 10 sai thefhditdl oBdfMﬂn %&@@&do@umgms% %&?Edﬁd&ﬂ)yfarlﬁﬁﬂﬁ{r E\%?ﬂ:rat’&gth@ati Pg
ata when_the npvenent. of the sensin evice relative to the irst surface
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19, The method of claim 1, in which the sensing device contains an identification means which
imparts a unique identity to the sensing device and identifies it as being associated with a particular user

and in which the method includes monitoring, in the computer system, said identity.

20. The method of claim 1, which includes providing ail required information relating to said one

or more commands on at least one of said forms, to eliminate the need for a separate display device.

21. The method of claim 15 or 16, wherein at least one of said forms is printable on multiple items

of said laminar substrate, and the method includes binding the multiple items.



data. 26. The conputer system of claim 22, said novenent including a stroke
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surface, the
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27. The conputer systemof claim 26, said viewabl e informt
wi th one BPA13EEXGe N PA139-8G -70 objects being provided as o

nore obj ects.
i on associ at ed
ne or nore

vi ewabl e informati on zones on said firg@t surface, the conputer system
adapted to identify if a stroke has encircled one or nore of said viewable
I nformati 8h zonéscompittreydny fos ehablitei asgcistin df objectoby word@ v ibpe obs firsRBrm The

conput er §¥sheh Qfﬁrspéuﬁacmgp%wcﬁ@a o MRVAN 10N ﬁmﬁﬁ&&{ﬂ&&h@&hﬁ&%@&lr&&e&é M th one

or nore Obj ects bel ng rovid as one or _nore viewable iInf

ormat | on zones

on said fMd leay P‘I“’a%%md P%%Lﬁﬂearsmg%ttr%?ﬁ to gEopideE & wer ireable forpstion st r oke

has i nt er seetedwiiée oF méT®EthnRhds, 3 cdmplited Watdh BeidgOidEured BEr eby
one or nore objects.

sel ecting said

receive indicating data from a sensing device operated by the user, the indicating data

regarding movement of the sensing device relative to said first and second surfaces,

determine from the indicating data when the movement of the sensing device relative to the
first surface is in relation to selection of one or more of said objects of said at least one first form and the
movement of the sensing device relative to the second surface is in relation to selection of one or more of
said commands of said at least one second form, thereby signifying in the computer system the

association of selected one or more objects with selected one or more commands; and

when the determination is successfill, provide the user with an amended version of said at least

one second form including a representation of said selected one or more objects.

23. The computer system of claim 22, wherein at least one of said forms includes coded data
indicative of at least one reference point of the form, and said indicating data regarding movement of the
sensing device relative to the surface is generated by way of the sensing by the sensing device of its

movement relative to the surface using at least some of the coded data.

24, The computer system of claim 23, wherein at least one of said forms includes coded data
indicative of an identity of the form, and said indicating data from the sensing device includes data

regarding the identity of the form.

25, The computer system of claim: 22, wherein the sensing device is adapted to generate data
regarding its own movement relative to said first or second surface, in order to provide said indicating

data.

26. The computer system of claim 22, said movement including a stroke of part of the sensing
device on or relative to said first surface, the computer system adapted to identify from said indicating
data if a prescribed manner of stroke has been effected in relation to said viewable information in order to

identify selection of said one or more objects.

27. The computer system of claim 26, said viewable information associated with one or more
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objects being provided as one or more viewable information zones on said first surface, the computer
system adapted to identify if a stroke has encircled one or more of said viewable information zones,

thereby selecting said one or more objects.

28. The computer system of claim 26, said viewable information associated with one or more
objects being provided as one or more viewable information zones on said first surface, the computer
system adapted to identify if a stroke has intersected one or more of said viewable zones, thereby

selecting said one or more objects.



