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provides in gne aspect ng Instruction o
perform 35 PHEKwh W‘P%tFﬁ’cﬁ’P“?P CYHT1ePHipS aelectqnic ail gipssage, users often wish to attach an

object to that message generally in the form of a document or picture that is relevant to the content of the mail
message. In such a circumstance, the user is effectively associating two objects with one another, namely, the
30  document or picture and the electronic mail message.

SUMMARY OF INVENTION
It is an objective of the present invention to provide a method and system for enabling instruction
of a computer to perform tasks.

The invention provides in one aspect a method for enabling instruction of a computer to perform
35 tasks, the method including the steps of:



WO 01/ 22207 PCT/ AUCO 01110 -3 providing a user with at | east one form
printable on a surface to provide one or nore first viewable information
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desi gnat edrelamtmmvillaﬂacmwamoem@mddmbbmfmmmgﬂme@ one or
nmore of sajdeQhitfieds; | N applying the invention, the at |east one form may.
i ncl ude coded data indicative of at |east one reference point of the form
by neans of whi cécotaaer systeth foetescivipg diditatingziat fiives yusing devicecberatédieyiamsermegarding, t he
coded  dat gojdficht e kenﬂgqancb ¥Rtiveho the 3efabe) fal¥intbvenidi Bcludidg a stoke Fparéif B it VE -
form b nsi n deV| W generate the 30 indicati ng data i ndependently
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stensLng de\é' ce, mp& e %@mﬂ% W&g@ﬁ&e&uhm%mm of
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ci rcunscri PP 6‘&’ Yilins g %Wﬁ%?‘%%??g%% - r%erreay?lgrm feeemds
associ at i oviewgble informatinj zouss m%bﬁewmad Tospsptive oqchemquaeftsgﬁ ayailable eoymppds | as,

say, a CONHA(#afipkditybnddr mofe Ofkaid Jbojdeis Bifdlofmdné df Gicavaillsdogiinatitd, Ng an obj ect and
extending to neet the command button or icon, or vice versa, wll cause or
per mi 25 the computer system adapted to apply the designated one or more of said available commands to

the designated one or more of said objects.

In applying the invention, the at least one form may include coded data indicative of at least one
reference point of the form, by means of which the indicating data can be generated. Additionally, the coded
data may be indicative of the form’s identity. In an alternative: form, the sensing device may generate the

30 indicating data independently of the form, by use of, for example, accelerometers incorporated into the sensing
device, or by an optical mouse technique. A suitable manner of stroke may be prescribed for designating
objects/commands, such as circumscription, or image border intersection. In a preferred form of association of
an object with a command zone, the latter represented as, say, a command button or icon, a single stroke
designating an object and extending to meet the command button or icon, or vice versa, will cause or penmit

35 therelated command to be effected in respect of the designated object.



35 the related command to be effected in respect of the designated object.
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exanple, it may relate to cutting, copying, deleting or pasting an object.
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t he rel evant Héwethtldma prefeleed esliidiment, Ithecform)iS digosedibrSsheet Mdridlhach afipapé PH ke MAi¢h C €
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I nstances, to cqontribute additi o) ] Agal n, devi ce may

take a vari etgreihe TRy ot cagipsively, gpteide the ighle spestrym, dherely, epabling: it fo be Jopchinet)| o
| n a palbi C Uteadptile/ bup subltentislly cvisiblectn ghe rhgawin, eyé. [Tee Hom sry1gjsodiechide @isibls maevid wdidr ed
For m b wel | FoernGERLGRS ke nira BY pliafndr KEloEAl b R A LB Bl
read and traﬂl’??f??gﬁedt%Wé“EBMTgﬁﬂWéT@@%@d gﬂ%d data then provi des
control informati Ofe sfaiifai Lhat | | ther ::Bﬁ el

causes instrugtions %ﬁgﬁ?iﬁﬁ% themgg%)gmgrateﬁlo%&ﬁen‘%}%tgﬁi t e‘écorrputer

. . ! on
system or ne ne 1gstan e addgions] ¢ate. Aggingthesensing devig f2 YeHEY 9f s Bhd
t he sen2Png iderrferbly aembatthed ehsilypottiviet Incraparticulgly rirefinied) bregetnent, theesemstrg jdemtice ris

_syztemt may V?%ﬁﬁg;:red &_ppﬁt@rﬁw?agm@bbetm m&ﬂgﬁgufitaﬁrfenm?tmefﬂfn]w&uasm -
i ndicative of, the i | orm an at .| east one reference poin
on that forn le‘fuﬁg’é% eﬁ%r”%ﬁﬂ%dﬁ'f&ﬁ’témtwg W‘ﬁ?@&ﬂ%fﬁ”%&?‘ﬁ?‘?’ﬁmﬂu@v ed
dat a whi ch idejthsaprevides gostre) infosmation, sowfigured sush thatidesighasiomtheregf by auser caubps instaetiohsn g
device is Opbdapplied® tHe Soffard infly od &k Sonp@Reraysiindhetwlotk, OWN nMovenent rel ative to

that formto the conputer systemtogether 30 with coded data fromthe form
In yet &Rother ar rEwngetreof the inteeaction betwéen e fotmond the seguipdivickadnd theivete thatgach east

i dentifies tdfritues BitheRbibbuleh§stantisyiving 1516 mtgeinSnt IRSh@d Bfh dnGnedérA\d islativk 6 t e
conput er systhgmn t ﬁ%g Of. idat whi ch
I dentifies e _use?%ﬁ?ﬁ@ég\%%g&ﬁfﬁmﬁ%@gﬁ‘%ﬁ%Wgﬁa%g?r‘len , '?qrfgter%c;ﬁ/‘éet em

)
t
and net hod PEHRE 9ged dets atbich fis Rdicglieof A @RPRHT Af B formp.gviiercas the seusing devics is

operative to provide data regarding its own movement relative to that form to the computer system together

30  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.

Ina 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

35 designed to receive data from the sensing device. As indicated above, the system and method of the invention
is ideally suited to operate over a network. In this arrangement, the printers are fully integrated into the



print the interactive form Further these printers constitute or form part
of the conputer systemand are 35 designed to receive data fromthe
sensi ng deyo éi220s | ndi cat ed above, the system and net hech/abootoltaoi nventi on
is ideally suited to operate over a network. In this arrangenent, the
printers are fully integrated into the WO 01/22207 PCT/Al'100/01110 -5
network and allow for printing of the interactive forns on demand and al so
for distributing of the forms using a8rtixture of malticast and pointcast
comuni cat defrdah dmeﬁﬁ}ﬁmgxﬁemﬁm ve/formis Bn dbmiid B eidalss ffldiftabuting orgefm&g@nt .

i nvention provides. net s and svs pch use a paper and pen base
interface %%?mgfégﬁ%fﬁ%#%%ﬂﬁﬁkﬂﬁaﬁﬁ%? rggwhes many significant benefits

over ”aditiOna|Améd@mugﬂfen%:@ﬁ&m%ﬁveﬂdﬂiﬂhwmsmwmm% it is
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wi dely used to displ record inforpatian. Furiher rinted i.nf grmation
i s easier Q"B"F‘gi’ﬁf‘slgﬁgﬁ"%ﬁgf%??‘gﬁ SYHferm RS progacs ey sigmiiicatt b %f h%%vfr 3’@‘?\’&"’8

Mor eov@r , gompatar systerass The pdyantage of paner i thattitdy widely used so-display gnd gegord infopatiopfurdher,.ght | or
rFobUﬁtly aﬁﬁﬁmﬁﬁnﬁ&fnfi@@sie‘iﬁrudﬁha@{nﬁmh od dislsiByedBirh dofipuRtd Eckead Moreavee) _papeﬁmgsabl e.
urthermore, t st em a 4 - o i e
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conput er  kdisperehle: Burtherpjorpyhs system pliovs fir rnd dprwog gud hangyryriking e cpgtpedsvbph affomler e and
ot her enboghéatErtinsissof exprébeion tia @ipitivia B coriphtr keyboardasd @eCr | bed, by way of non
limting exanple only, with reference to the acconpanying draw ngs, in
which, Figure 1 is a schematic of a the relationship between a sanple

print 88 nePREERESCRIPTION QF ARAWINGS je description;. Figure 2 is a schematic
view of a i nt er Zeskemespnd atheyspbpdimentvof the davention will govybe; ¥ way of mon-limitingt hage

page ser Vedxamplelbly,avih referefice Rahpaccainfunyispaltavings, mehiker , Figure 3 illustrates a
col l ection of netpage servers and printers interconnected via a network;
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and its onl.ine .page description:. .Fjigure 5a is a plan. view show ng a
structur enlli.i‘F""‘a2 ‘E%ﬁ%ﬁ'@t’éviegﬁf“ﬁfr&dﬂ?neb 2SR RR A m\ﬂpa B SRoW g A greéﬁg"é’[’ i onshi p
bet wedd a apdenciphgempplicatiomgaveshown in Figure Sa and a field of 20 viewof a
net page sepsi device in the formof a . netpage pen. Figure 6a is a plan

vi ew showi ﬂ“gﬂ““é%m&ﬁ%p%??gﬁﬁﬁséﬂaﬁqﬁ“ﬁ%%ﬁg“eng; igure 6b is a plan
vi ew show Aigrs if BkRni0 PSR hpRie WP &lcnRe F8 prinkl n&ﬁﬂ@aﬁﬁg%nlﬁb?ﬁé’ue&cﬂpﬁﬁ;gure 6a -

and a field o view of a netpage sensing device in the tormof a netpage
pen; Fi gurmgueCsa isa plan yidwahowitg @ wwrustxe wiamgipgetagdr r angenent of nine of the tags:
shown in Figure 6a where targets are 25 shared between_adjacent tags;

Fi gure 6d FignresSbyiy aplanyiew ghowing g relagonship betweenca seteof the 1S san in Figug 1a9ad pfeld ofe
synboPe of vidwuEa hefpege seashibaonde fahe@érmiohenetpiggpenshown in Figure 6a; Figure 7 is a
flowhart of a tag inage processing and decoding algorithm Figure 8 is a

per spect i VEigu 6aiya plan viewthooing gealtpraativestiprtye of 2 neags BBiat ed t ag- sensi ng

. field-of-view cqone;, 30 Fiqgure i erspecti .ol i he
net page peﬁ%%d%‘qhﬁvﬁrjﬁ’(eoéfe@?"éﬁu?e %galsgwgtkg}é es?r&é‘?li'%ﬂ o%ﬁ%gdrogm of a
pen cont r otitvesfa fegpegesmeingdeviqo indhe reef aBRAPTN Fi gures 8 and 9;
Figure 6c is a plan view showing an arrangement of nine of the tags shown in Figure 6a where targets are

25  shared between adjacent tags;

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

Figure 7 is a flowchart of a tag image processing and decoding algorithm;
Figure 8 is a perspective view of a netpage pen and its associated tag-sensing field-of-view cone;
30 Figure 9 is a perspective exploded view of the netpage pen shown in Figure 8;
Figure 10 is a schematic block diagram of a pen controller for the netpage pen shown in Figures 8 and 9;

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



Figure 11 is a perspective view of a wall-nounted netpage printer; WO
01122207 PCT/ AU00/ 01110 -6 Figure 12 is a section through the I ength of

t he net page bihsd; of Figure 11; Figure 12a is an enl arggg obfFe Of
Figure 12 SP@V\P% 5;17 section of the duplexed print engines and gl ue wheel

assenbly, Figure 13 is a detailed view of the ink cartridge, ink, air and
gl ue paths, and print engines of the netpage 5 printer of Figures 11 and
12; Figure 14 is a schematic bl ock diagraerof a printer controller for the

net page pri ngak. SR b b ﬁﬂg&ﬂl@&% 2 thé&peql;ﬁ is a schematic bl ock
di agr am of du'p exed print E“ﬁg?ﬁe cont roltfeéra\"smaon Menj et TM pri nt heads

associ at ed WFigte 128 8 apénlaipe®gortiof iiFigale | £ éhowil®d ¥actibiof ke GupleRed beint enghies dnd glub viheel 6 1 S
a schenatich&8£$ di agram of the print engine controller shown in Figures
14 and 15; |gur§ 17 is a perspective view of a single MenjetTM printing

el ement, as H§cﬁ&il3ii9aMd%%ﬁﬁéﬁdg@,%%&dgﬁé?ﬂk%d%t&gﬂﬂ'&%e% 12;
Fi gure 1§ IS aﬁgg%sEe Elvq view of a small part of an array of MenjetTm
printing e!eﬁ@ ; 3 %9 is a series of perspective views illustrating
the operat i Ngnfyflifa Hembtld S1odERI R ofd RinleMohtRfler Rr BEEage plimter SHHWA #i&reﬁl%'ﬂé e
13; Figure 20is a perspective view of a short segment of a pagew dt

Mennj e*T' " pr*nthead, Figure 21 is a schematic view of a user class

di agram Fi isl 2S¢ ti iof . i VG . Flgure

23755 schetlgls £t Sufbogli A4 dafpal of Wrlveo el o fonfrB Sod MAGA gl 1

view of an afffrirtedithd Prgtes s MFigredlre 25 is a schematic view of a

docunmenynande. . i.0Lon. i ] e. I.S,,a hemati c view
T10 FIB% 1%%&%&9&5&%?%@C| aegnsﬂﬂ I aglonh-ollerqiﬁixﬁvxgl &%6%14811(? fS,

of a docunent age owners gram I's @’ schematic

view of a terighdflis £hRpRiNe vERIEL AbleAMliR pRABS Qentthtod u@ i in, foF EAAMFIE :&%e{g;e a
schemati c VIEM/OfFa stggHi el enment specialization class diagram 25 Figure
29 is a schelBFTAFHEI 8%, hyperlink el ement class diagram Figure 30 is a

schemati ¢ Vi gk i pbiiaid Viddkor BT Bl or SRGE RMediit i€ hiBSSsdi 20T am  Figure
31 is a schenmatic view of a hyperlinked group class dragrany Figure 32 is a

schemati ¢ Vi Figiref9 ifla fefiésiof GéripectiveCliie Rihting e Gpkirfing3eclé SF the MEHAMErinting GleBiit O
di gi tal 4nk &bﬁﬁfﬁ@kﬁgfa”T 30 Figure 34 is a schematic view of a field_
el.enent specl alization’ class diagram WO 01/22207 PCT/ AU0O0/ 01110 7 Figure
35 i's a scherpkd 9 isbip¥elive Rew o Dk REent df Shadenid PN BARLY;
' 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 dlagxam,
20 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;
Figure 28 is a schematic view of a static element specialization class diagram;
25  Figure 29 is a schematic view of a hyperlink element class diagram;
Figure 30 is a schematic view of a hyperlink element specialization class dmgram,
Figure 31 is a schematic view of a hyperlinked group class diagram;
Figure 32 is a schematic view of a form class diagram;
Figure 33 is a schematic view of a digital ink class diagram;

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



Figure 36 is a schematic view of a text field class diagram Figure 37 is
a schematic view of a signature field class diagram Figure 38 is a

fl owmchart yad opdadg7nput processing algorithm 5 Figure 38actauvewdebai | ed
flomchart of one step of the flowchart of Figure 38; Figure 39 is a
schematic view of a page server conmand el enent class diagram Figure 40
is a schematic view of a subscription delivery protocol; Figure 41 is a
schematic view of a hyperlink request ©l-ass diagram Figure 42 is a
schemat i C Fiped85@Sa séhedidiD Aéw df B kneékbdx il blasd Biaghin®t OCOl ; 10 Figur e 43 is a
schematic view of a form subm ssion protocol; Figure 44 is a schematic view
of a set oFigursisis aischematif vicveof b texnfield dessdisgram; | cons; Figure 45 is a schematic
view. of a_set of user interface page |ayout elenent icons; Figure 46 is an
il ustrati%ﬁ“%*"%%&%“?f?bﬁ@%“ﬁﬁﬂf‘gﬂ“t‘a% used to apply attributes or

commands from.a. Iﬁt; ar 10 Oor nore objects or object features;
15 Figure lEf |3§IS§Q€C er?gﬂ?"%é%\s}v oallg a draggabl e hyperlink class di agram

Fi gur e548 figurésss s b asaRld tlowdhhrFoNomsteet 13 BibvBdrdr B 43; Cl ass diagram  Figure 49
is a schematic view of a selection hyperlink class diagram Figure 50 is a
schemat i ¢ Eiguen89dsfa schersatit et of oprgpuye cognapdelenpu i diggrak ass di agram  Figure 51
is a schematic view of a selection retrieval protocol; 20 Figure 52 is a

schemat i ¢ Kigwsd0dre schepatipyiey of p sybsrintiomydelivey@islselt i on user interface flow and
Figure 53 . ch J i A m page conposition form

DETAI LED &%‘Eﬁ%‘%ﬁ%@&%ﬁéﬁ@ﬁ%&’ﬁﬁ%&gﬁﬁ%wm MENTS Note: Mennjet' is
a trade nofifurdi? isQlsthuRitiDFONS a IfpERRaARatich piotbco¥l, Australia. In the preferred
enbodi ment, the invention is configured to work with the netpage networked

25 cofPut oFigwnAS isersshematichiewsf » forin whaission prodoask whi ch fol lows. It will be

appreciated that not every inplementation. wll, necessarily enbody all or
even nost OFrGHtdsas “'I"Y'?%(ﬁéi ‘lff‘s§”&tff§°°et§f’8?f§‘?’?9ﬁ§°“ﬁi scussed belowin -

rel ation tﬁ%mééa%al;a. hefic idkle £ of WVEABEe pafe Mo MtlefRohsS desSCribed in its nost

conplete formto reduce the need for external reference when attenpting to
under st andprigured6Cio Bt Bkstration of Malicad stiokee whiie Eafi Ibé tudd Bripyilyl attiiburds Br evnthasis fahs Of -

the prese I I QRELRLE: n%ﬂntlr&l .ief summary, the preferred form of
t he net page s{/‘g%ég%ue%?oysog cgrrrputerm?{iterface in the WD 01/ 22207 .

PCT/ A4S0/ Odigudels7 isaSchbmukiewien of adriggsbeagbetiilk dlascdngrainat i s, a physical surface
which contains references to a map of the surface maintained in a conputer
syst em TheguereA8 ispafhematieiiensof ancarticls growp dlassidiagratyy an appropri ate sensi ng devi ce.

Dependi ng upon the specific ipplenmentation, the map references nmay be
encoded Vi 49 isgpse fﬁﬁ?i’%ﬁ@f%%‘%such a way that a |ocal query
on the rrapﬂgpesg%raf 6V oF S seR Qo PaCUavE Uiand BB didghr ence both 5 within the
map and anong different nmaps. The conputer systemcan contain information

about f eat Figuss1 @i sthbxatic view of a selection retrieval protocol;
20  Figure 52 is a schematic view of a photo album page composition user interface flow; and

Figure 53 is a schematic view of a photo album page composition form.

DETAILED DESCRIPTION OF PREFERRED AND OTHER EMBODIMENTS
Note: Memjet™ is a trade mark of Silverbrook Research Pty Ltd, Australia.

In the preferred embodiment, the invention is configured to work with the netpage networked
25  computer system, a detailed overview of which follows. It will be appreciated that not every implementation
will necessarily embody all or even most of the specific details and extensions discussed below in relation to
the basic system. However, the system is described in its most complete form to reduce the need for external
reference when attempting to understand the context in which the preferred embodiments and aspects of the

present invention operate.

30 In brief summary, the preferred form of the netpage system employs a computer interface in the



mapped surface, and such information can be retrieved based on map
references supplied by a sensing device wused with the mapped surface. The
i nformati onwhugset ri eved can take the form of actions wWrhmbemei ti ated
by the conputer system on behalf of the operator in response to the
operator's interaction with the surface features. 10 In its preferred
form the netpage systemrelies on the production of, and human interaction
wi th, netpages. These are pages of text,-Bgraphi cs and images printed on
ordinary papﬁfmoabuaum Fabtac¥/QhaK is| & PIsical Biictde Mhich \bGhta S RefdREES So a MiYf G diPduieRD 1S
encoded on eact qncla_ u5| n |nk é@l ch m; subst ntlaIJ I nvisible to the

unai ded humall’ € ey &R ef:fmﬁ'uere )7'“{' e coaag%f‘"’ggf 8%
sensed by aanmdtnsapqnyheusm@t: nvg)lepwemaumam qﬂpmwdbeteecwswytopageﬂ)&y@@ em
1i5 lE tj he PL&W@&W mwuﬂ@eg%mmg@mauﬁuf neraitsnniﬁ&maoh ; u@&ﬁhreﬁl?ﬂ:eb@tﬁn Fe
clicke en I nf.ormation fromthe. pe 0 Sl gna
preferences hmeﬂwg vvod? n%%f’?tm %r%mg%sg&mﬁﬁnnﬁmwg%m}(}& “?trea s°n nd
on a net pageﬂWMﬁ@hWM\’ﬁQ@?T“hmdebwewsm'@éhmﬂe@mﬂWE in
t he net page usedssth@i®imapgel amqaghé BfoffBatibr i3 GetrfelrddIc@iClakle the fok ofattbay whth e Giixtﬁﬁmt s,

' t I
o Qommer co 1 Do &g el 35 bR o chrih Wi S0 ol i i

"Figure 1, a fﬁ?“i"?ﬁed net page 1 can represent a |nteract|ve formvvhlch can be
"fiIIed n by the [ S on. th > marfindl

" el ectrg)tr)n cal ly", hﬁtg c%%ﬁig'%m%%eb%fv\em@ﬁs %le en e HarpagLvib,
system The ¥%agrp|These At pagey of Reqgplics an#amwm%r’wrﬁgﬂhm B oyvhig arpréé@e |
fields and ainteraetiverwid pages. tmmmau?;hs maepag&cnmsusﬁ:‘gmkahclgfs&pmﬁawadv&bﬁt(pihe nt ed
USI NG Wi St D! Gl Ut FIRMRCholEVE e by UellaedSardcan Bdckalifily 0 illy el

using invisible i nk rl“é’he corr ‘f‘ﬁondl ng yr;}%ge desccrarptil o%ﬁg u Pf‘}%e
net page netvﬁf‘ Ransmyitted e individual elenents of the net page. In

articukgr it desc i

PRt er active r%mt" %f*'pff. %ﬁ jfﬂ%;i;’i hﬁ%‘%ﬁﬁﬂt ﬂ;%f% ﬁﬁ%ﬁg
t he net page o T DR dimeggy
subm t Bu?t Owritign by land ox & ngxlage is Mcmpmﬁzﬁmhmaﬁwdszhm thb @etpage

spatial ext engfmm& ﬁ%ﬁ@%ﬁ%@d 1Y wtmmﬁo&més@wkm&&%n annAi,L%
t he netpage%ﬁnﬂggﬁv referred formof which i's shown 1 n Figure

30 9 and des ?]@%W%Wu%ﬂf?q“ﬁ‘ E’S’f‘ﬂ”tﬁ‘f‘tctlon with a
net pagez@rl nter 6 Asﬂ@@médmﬁéﬁett ﬁgﬁsag caagielérgsutgﬂne?a%koﬂﬂﬁﬁch

of fice or use en i g ANUNI cat es secur e

the net page“l b¥ T(iﬁt‘sé’r 'i‘i‘ll’gys’é"%’ﬁbfhf Pﬁ“ﬁﬁ‘?@'ége’r% elgetiopipallyg via W@W*ﬂﬁ%ﬁ‘br
601, a pref end ge nftpagersystbm. \ithe elample stoivo fRdquestifuynl k@Sining niue 3 adiress KIS eddi ded
por sonal | zo0 oA a8 ol WL gl g VP ok ndlodd Bl A e

publ i cati ons’ ﬁlecﬁn %snt“%'lf %\%%ﬁ @%%Wﬁ“&é’*ﬁ?ﬂ?&% %‘dr?éfhbéﬁ%%em‘ﬂﬂ‘lkt ke a
" per sona®S cordswerest the infeidyakelepentrcof fhe hatager Injpartioular indesriibes the peind ephtiabextentitane) HOr
exanpl e, wal dach/EitetidtioCeleidhit AEIAt 110 oPButtod 8 dhe\MAnPit), 2o2alOW m?gﬁaéém&ﬂﬂel&cﬂ 9

wher e the ngy dg Ié I tch near
a breakf ast ta l e, wﬁggﬁ&k{tm si‘ﬁiouse 0 dﬁ%%é’tsha%)?me o"%sf% day.
I't al so coneBatiphexient pfithecosrssponging H‘ﬁf portabl e and nini at ure ver5| ons.

Net pages, Pry e ks il o, gl T d R0 SORR Snb SR Gl V3 O
: V\éé 9 and described in more detail below, works in conjunction with a netpage printer 601, an Internet-connected

printing appliance for home, office or mobile use. The pen is wireless and communicates securely with the
netpage printer via a short-range radio link 9.

The netpage printer 601, a preferred form of which is shown in Figures 11 to 13 and described in

more detail below, is able to deliver, periodically or on demand, personalized newspapers, magazines,

35  catalogs, brochures and other publications, all printed at high quality as interactive netpages. Unlike a personal
computer, the netpage printer is an appliance which can be, for example, wall-mounted adjacent to an area



tinmeliness and interactivity of an interactive medium 5 As shown in Figure
2, die nelpage pen 101 interacts with the coded data on a printed netpage 1
and comwh gHes. Via a short-range radio link 9, the poigGewhi@ON to a
netpage printer. The printer 601 sends the interaction to the rel evant

net page page server 10 for interpretation. In appropriate circunstances,
the page server sends a correspondi ng nessage to application conputer

sof tware runni ng on a nel page applicati9%n server 13. The application

se_rvter rraywﬂe,g tg,tmd;nm@edads @ﬁ@é%&ﬂﬁ%@ﬂ&&ﬁ%ﬂhﬂ&mi aidaat:ieng o
D e or 1 e BGRB8 At B ol S G . 11

m cr oel ect r omec hqdliaf primyas b b (a6 omﬁ&cinlm.ﬁtm& Maidesde! o) papeP Witk a2l S- 1 N
the preferred formo thlimtechnolgg , relatively hi gh-speecfaand

hi gh- qual |‘i!"§?h'ﬁ?s|°1‘ﬂ"l“ﬁ§°°1"§’ fordable to consumers. Inits
preferged form &m%&%ﬂeﬁﬁgbg%l Qﬁhﬁ@%ﬁé&@& &%ﬁ dgk $bdaCS Of @

tradi tional newsnagazi ne a set etter-sjze_glaoss gfeg%s printed
in ful |l colowmumigtes, §a A shortzpage adin ik & %W@b‘?ﬁé?‘?ﬂﬁ%?%?ﬁaﬁ Mand
conf ortablmmmlmgelwﬂtwﬁmw@ﬂomummmm gircwnstancys, dheaprgeabi [ 1 ty

of broadbagde stfoh YdnipBted sSnwa@eVﬁhknglahens & Sicafion
househol ds |n th U t ed '?%’Esaeggwpﬁm cabl e rviece .0 '?hér?":g br oadband
Internet HeELLITWP T%‘Sﬂ?"ﬁ%‘&“ﬂa’ é”f"(?"sﬁffg)gb e;'ﬁé’fmpage printer

can akgo oper at mﬁﬂ@&ﬁme%e i Enientsh mpém%bodﬁﬁtwmgt i mes

and | ower i nage qual il F% dee ge net‘ﬁﬂ?‘g S St(ﬁ%ﬁ 'ﬁ‘% ethS' ng
exi sting 28°cBrroywRston; ﬁjlﬁh infeg 5, 8 et SAspetR i | |
oper at e moprigtess. | ot greferred forvn bﬂmtmm:ebh\bh' higlpged. and highquality atinting it megdemgre -
CONSUNET " SzaRAkuit to @nsifleRVitn it arefaﬁéa&sm@nmgammc&m hizQhe yRjsRAGRarfeibAkiGIBf aS -

hosted or a.priyvate Intr net t her ge |
systemis Fdibpnal poysmagszis, fieh % cf)toplﬁ er 51"%% lf’ger ignabl Lr?fhbsdg\%?%gb%&?uch as

a pri ABer . ogeherfor gasy prvigitionand hgndling. 14 on the net page network are
configured to deliv rint-qua S ;&Qg ters.
Peri odi-cal publ %ﬁfﬁ%ﬁ%’"’ér SR u‘flhev%%/vgn(f vm&“%ﬁ%flg%%%ﬁlt‘e}ng"&g%crl |°ﬁg&{r%et page
printers viveilabletoP5% o€ haupeholds injtherinited %%H“ﬁg‘blerﬁ"é‘fnhﬁ"‘%P andJgte@En 4| i zed

publicati oaa&ssagﬁeafay kv’&ﬁbl@d» 209 Of theés) TRSBILhREIprAREQs dson:gerite)mthlaﬂmwduaﬁonmmr

profiles. L ToweAR %deﬁ f ug\hg‘g;ggn%of
pens, and A rioen%& vmlth a%ﬁmﬁ‘g eruﬁ? ne%asy%&g%rb%ﬁ?gérﬁs

pr ef ePed ‘i"h’ﬁ‘f‘%ﬁ%ﬂﬁ%‘f‘ printezsy #thorigh %ﬁ?ﬁ“ﬁﬁ?ﬁ “ﬂb’?ﬁ'?f?’?g"r'mA 30
househol d mymﬂmmw’emmmowmmmmammmgmed to

each menbeg..af th B o GelbYimerts) % nBthdg®WitenSB Bhbteld S04 sl cHMfuldf b ichinpitekindbidaNCt

profile vmth respect . to a netpage publication server or application
server. é"f"pﬁﬂ@ b@'ﬁmﬁan al so be registered with a netpage registration

server 11 and |1 qltagt fuBlicRidR séVers lmﬁ%m H&wﬁ@wcﬁﬁﬁﬁum 8elive? Bhin-qudlity OWS
C-Co rceg yment's to bes'{cfg‘ll thorlzdgld & m'}tb&gﬁ% 5 pen.
The néPpaglcEPstP pefpaps,printess, Rengdicel pblisarigns age aturecap 5 gtehe

net page pepintgistvip pointresting andcthujticasting wmwsﬂgd’mﬂl@eﬂ piblications, gye jfifteredpand

aut hent i Cagy@nakedd 8ccbidifg to Idivid@dsdr bigsilésD an e-commerce server. Qther bionetrics

WO 01/ 22207 PCT/ AU00/ 01110 -10 can also be used to verify identity. A
versi on of the n&ngyageepriptensar heconfigiesd tf suppge pymipher of pens pdAgpen ¢aa Pprk withjany g

number of netpage printers. In the preferred implementation, each netpage pen has a unique identifier. A
30  houschold may have a collection of colored netpage pens, one assigned to cach member of the family. This
allows each user to maintain a distinct profile with respect to a netpage publication server or application

SEerver.

A netpage pen can also be registered with a netpage registration server 11 and linked to one or

more payment card accounts. This allows e-commerce payments to be securely authorized using the netpage

35 pen. The netpage registration server compares the signature captured by the netpage pen with a previously
registered signature, allowing it to authenticate the user’s identity to an e-commerce server. Other biometrics



simlar way by the netpage registration server. Although a netpage printer
may del i ver periodicals such as the norning newspaper w thout user

i nterventi ORyo bi2s@N be confi gured never to deliver: unsol iggrQfbobitak Mail .
Inits preferred form it only delivers 5. periodicals from subscribed or
ot herw se authorized sources. In this respect, the netpage printer is

unli ke a fax machine or e-mail account which is visible to any junk mailer
who knows the tel ephone nunber or e-nmail-10address. | NETPAGE SYSTEM

ARCHI TECT UR%%Q%Q&W&% AVelsidE ofSheSte %e!p& LR ik Rint bSanfiSy, Ferikild ih b €
Model i ng Lan é’gNLMass 10 di agram cl ass diagram consists of a
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second- or der 45 rpdel | ng - i..e. classes of classes. Each class is drawn
as a rectangle labelled with the nane of the class. It contains a list of

the attribujes ome&E@ﬁﬁmmmged fromthe nanme by a horizont aI I i ne,

and a list of the ?Qﬁl

list by ﬁ hor| zonta |ne In Ebﬁ C ng‘%é hed r% '%eﬁqﬁ’fd %gg howe er
oper at | s dissmmn Aslars dingrmy cpusiys °f2ﬂs°N’|f °31§%‘d@fs%§t‘i°9ﬁ°‘?dsby ang twg kipds of
j oi ni ng two chiostips are opinieost hbrk: yassb@duedslawgeaﬁralmubdaeﬁn ssudumtrdpret;ehte some kind of

rrult tipl Ik cn( t Yreﬂrionghﬂ%et%&ﬁgﬂjécﬁi[ Ieoaam;taemﬁtt 8 R Lihshes. rﬂ’ée’hdrﬁkdnﬁd rhiMtes! st Afises, /?.athcén )
asteris y e nmor ac
associ ati on %3 %‘5? o%§'rf“°t"‘§b"e“tg|'%‘cfi‘tt‘t‘ﬁ°“¥‘t %m'%'i?“fé'}ﬁ“ﬁ“% %’%‘g”%ﬁdcﬁﬁél‘f y

| abel | ed atam%mﬂeﬁd”wﬁt thenBrie simply @ subset af iAe The diMledppaonatidinaetly svppestssecortiprdspen
di anond16ndi kaikiGsg -36) clagg bRGakd. ON association ( 'is-part-of'), and is drawn
at the aggregator end of the association l[ine. 25 A generalization
relationship ("is-Eeh clissisciragmms arctangls ddbelldd ithnthe pawiervif thy clasadlt cinaisselist ofithé h an
alr r ow é in  tdafbke smmlase&pmr&o&rﬂteﬁ.tm lﬁ)a ﬁmtm%gmerﬁlor&asﬂea&n@&% cmen a
class di agram roke 0 .ty lj a

duplicated i % ‘?%8%‘““ nﬁgﬁtﬁé" ﬁ%saa{‘mﬁgﬁﬂﬁ?%?hﬁ@g%ﬁ“ﬁr?

whi ch def i neaseneyer modelledg shown vm th attrl but es only where it is defl ned. 30

1.1 NETBAGEs Net pa es are oun at.i.on on |cha e twork is
built. They provi Jpining 1P & ”dﬁlyp’ﬂlgﬁ‘i%s’ﬁﬂ iRt ¥t i on

and inter actwfé’h%wﬂheewmﬁpmé'hepdsgelt wtiplicityt is onsf Aaamlnt*bédlmge nfultipliclty lfr
surface regi‘giay”)ib\cirS bithoe. EREGRRiativh tsdptiofilp aBdeEith itOnadhd, anmmorapuod@? fabdlltf 1 ON

net page pags SF Ak @?%ﬁ%ﬁ%&%ﬁoﬁmﬁﬁtﬁ%” St | on

describes t Hesparsfhpul i dgpaat heapgezetenrodalthe gpocietia ipmage, | ncI ud| ng text

gr aphi C§5 and | nageégmmhzahunrelahonshp( is-a”) is drawn as a solid line joining two classes, with an arrow (in
the form of an open triangle) at the generalization end.

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

30 11 NETPAGES
Netpages are the foundation on which a netpage network is built. They provide a paper-based user
interface to published information and interactive services.

A netpage consists of a printed page (or other surface region) invisibly tagged with references to an
online description of the page. The online page description is maintained persistently by a netpage page server.



It al so describes the input elenents on the page, including buttons,
hyperlinks, and input fields. A netpage allows nmarkings nade with a

net page peyo @mk2ers surface to be sinultaneously capturepcradopmnoeessed by
the netpage system 5 Miltiple netpages can share the sane page
description. However, to allow input through otherwi se identical pages to
be di stingui shed, each netpage is assigned a unique page identifier. This
page | D has sufficient precision to distingui sh between a very |arge

nunber of Tuebdgadesiption dsEibEsahetisibld Gafout shd tdint |oPubkEpaghomeliding textDgiaphiss anmﬁgéed in a

f[};?ggs It?]ﬂéll re%gegﬁﬁeﬁ‘?g%s thela%ag e crﬂgﬁi%g%%\'@gmdﬁe a%nt ?p?es

{a
its own 1% W@FWW%W“IW%Q@""@ “P‘gU &escri bed
in nore dedegigesygehow. Tags are printed in |nfrared absorptlve |nk on any

substrate which is infrared reflective, such as ordinary paper.
Near - i ff rar ed wetinkrngtpages cap shart fhe same wacdorcription Howrysren alloy dspy dirough athegvise |

sensed by ﬂmﬁ&iﬁaﬁ&%ﬁé&m@ﬁ&@,&a&aﬁﬁ% id/\dstighed ) wilqup fpae lidemtifier. This page ID Must ag i s

sensed by ap .area.i S Plved and the tag data is
transmtte f'ent'f'ﬁmmgﬁgg %ﬁ page sgste%w a tﬁ ﬁgar est netpage printer. The
pen is wireless Wﬁaﬁm&mwmwm rmaag.denumeamamque

short-range rad I nk. ar | ent @%H nged
that the g" cair’fq’rleﬁ"?u%’l y |rra e e;ﬁgs?& L% ta even ﬁﬁ‘{;ﬁ%{lﬁ,ﬂe& eogvgl i ck on
the paBe. nwmmsnﬁmw%mmestwscﬁ ®¥page | D and p05| t i on

on every interaction with. the p cet t t,
Tags are error-cofrEcta {)1;]"' enco’g‘g?ilmfv Q\%ﬁe%vﬁ%ﬁg ilykt erant to
surface dandiepey pamep Neat WW&&@@@?WW&%@@ &WFSQ‘UE’ agelidatate nst ance

for each pimhddtenshr vitlapagRpralst@ni Nng it to nmaintain a distinct set of
user-supplied values for input fields in the page descrlptlon for each
printed netpage.A uFiseensed by 2 dprepsepetinbe priresech adbedredat s Frrspitd ® e page

i nst ange, ﬁ@ﬁkehﬁanmﬂ-aﬁ@dstﬂm@agﬁmﬁmﬁdﬁ@melb@mﬁlcguﬁmcﬁsm:prpagabﬁnhrnet page
may be parf, Pﬁﬁabngxﬁmﬁgﬂ RAGARCAAT LD bty et Ge AR,

associ ated w %? pr| nter whi ch rint ed th;fl r]]% f known
the net pag'é’s'd’g’e‘i'g’\)(ﬁ(?ni‘ﬁ'éfﬁl’ég‘tké'ﬂ page.B pa ‘“’I‘l F9Rt a
Content | mnav@yﬁéﬂmﬂmtﬁmeme,mhhetwmd:eﬂsmﬂese§aashs mgmmhlmwldv@h it

appears, amemakgwl&pmmgﬂ,;ag within the region. Atag may al so

contain flags which'relate to the region as a whole or to the tag. One or
nore 20l ag bit s ThRyetpageGageasediphistainsi vgige|page inistage Hecach migtedhetpprgsallovingittovi de
feedback 'Qﬁ&ﬁtms&f«@ erlshpidd vEiks RSiFRCHR & the ke WsdriBtich R e giBEd Ripear €a Of

the tag, wthout the sensing device having to refer to a description of the
regi on. net pmmpmmmmpmmmﬁﬁummmmam LED

when int "@8‘@ ngﬁ,a,gm.!gy k n@aparg@d&{uﬁauﬂwmamstbel ow,
var b ant eé{ommo%%asa?%%? o) iy, R, S TR £ s

mnimzing the effect of any warp induced by the surface or by the sensing
process. THe taogemMeeirRdsabl y tile the entire page, and are suffi WO

01/ 22207 PCT/ AU00/ 01110 -12 ciently small and densely arranged that the
pen can rejpabl yraga@content €ast one tag even on a single click on the

In a preferred form, each tag identifies the region in which it appears, and the location of that tag
within the.region. A tag may also contain flags which relate to the region as a whole or to the tag. One or more
flag bits may, for example, signal a tag sensing device to provide feedback indicative of a function associated

30  with the immediate area of the tag, without the sensing device having to refer to a description of the region. A
netpage pen may, for example, illuminate an “active area” LED when in the zone of a hyperlink.

As will be more clearly explained below, in a preferred embodiment, each tag contains an easily

recognized invariant structure which aids initial detection, and which assists in minimizing the effect of any
. warp induced by the surface or by the sensing process. The tags preferably tile the entire page, and are suffi-



page. It is inmportant that the pen recognize the page ID and position on
every interaction with the page, since the interaction is stateless. In a
preferred egRpgigkit . theregion to which a tag refers coipggiiRgotihd N an
entire page, and the 5 region ID encoded in the tag is therefore
synonynmous with the page ID of the page on which the tag appears. In other
enbodi nents, the region to which a tag refers can be an arbitrary subregi on
of a page or other surface. For exanpleji2rt can coincide with the zone of

an interactiygy ahmeiy%mgéaﬂt cahbeﬁabiﬁmgem&@o&a& ebtin bR £ dirlghé click AL | f Y

t he |nteract|ve elerrent aFleId Precj si on its Lon 1D
00 6 |a |DPEItis Wﬁ&"é&@?%&“’é&%%ﬁs‘“ﬂ%‘ﬁ?% ¥ nieragtigy ‘%“d’%\%"“m
typi cal | y al thoigteraatior isstatddsown i n Table 1. Assuming a nmaxi numtag density of
64 per square inch, a 16-bit tag | D supports a regl on_size of up to 1024
square inches. LaPg@miepsdfrmbodimeat, the fsgion fp Whishp BETAfes FRRsidey With g eufits gege, and the

i ncreasifig tﬂaamimgnch@dmtmi@s théefort Spdnymdny wittSthe y@igedD Wf the page onrvhigh te g sipehrsnapS.
The 100-bit y,GelirQinoliRedtd, in@2Biore) Uk A&}ﬁgee Dlan 5o mmgmagl&l&a Qe&uhé,%d.@

different regions to be 15 uni_que ta En

The 120 bit %f“‘?%l@“dﬂ't%“é\?‘é“*@’ﬂﬁ%&%f‘?“&‘ﬁ&&‘ﬁf% Hﬂ%“’é" epggiondh

Sol onon  codeidentiliythg interactivelgeme8tl50 encoded bits consisting of 6 codewords of 15
4-bit synbols each. The (15, 5) code allows up to 5 synbol errors to be
corrected per codebabled-Tegdata it is tolerant of a synbol error rate of up to

33% per codgw ”‘. 2(} _a';r:cis' AT syqbol is represented in a spatially
coherent wa a—tre nbol s of the six codewords are
|nterleaved Swor: her thmtHe—thg. This ensures that a burst error (an
error affectFiag

'€ spatialty adjacent bits) danmages a m ni mum nunber
of synbols dugiall anfz@ m ni num nunber of synbols in any one codeword,
thus matOm sing the Iikelihood that the burst error can be fully corrected.

Any suitable error-correcting code code can be used in place of a (15, 5)
Reed- Sol onon code, Baghoiag coptaing: 129 bist of informution; npislly rilosatedbas shopn tirh Table 1l cAssymingees S

- [) IeduEdangy, mmmugeensemmrsduafefx@ﬁ,er:m&ygro@ippaﬁdregiaﬂlmrﬂmmwsiq&:eﬁﬂéat her
ock code; e onvol uti.onal. c see,
for exanpl e, B%t p%&“agé '%W ker rror%ﬁ &Hé%y%a#m {,‘ q’“&g

~Communi cat i mwdsemf%éﬂwmmw 109 %am@lwer@mmw@mmrmbea
her ei n 1Bcorumigtehtideaisiey. cr oss-reference). 1.2.3 Physical Tag Structure 30
The physical representation of the tag, shown in Figure 5a, includes fixed
target structures 15, 16 17 and vari abl e data areas 18. The fixed target
structures al¥dw J29Patatncodisgi ce such as the netpage pen to WO 01/ 22207
PCT/ AUOO/ 01110 The 120 bits of tag data are redundantly encoded using a (15, 5) Reed-Solomon code. This yields

360 encoded bits consisting of 6 codewords of 15 4-bit symbols each. The (15, 5) code allows up to 5 symbol

errors to be corrected per codeword, i.e. it is tolerant of a symbol error rate of up to 33% per codeword.

20 Each 4-bit symbol is represented in a spatially coherent way in the tag, and the symbols of the six
codewords are interleaved spatially within the tag. This ensures that a burst error (an error affecting multiple
spatially adjacent bits) damages a minimum mmber 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 emror-correcting code code can be used in place of a (15, 5) Reed-Solomon code, for
25 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
30 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



-13 detect the tag and infer its three-dinensional orientation relative to
the sensor. The data areas contain representations of the individual bits
of the encagleght@@g data. To achi eve proper tag reproduckcravoddisiet ag i s
rendered at a resolution of 256x256 dots. When printed at 1600 dots per
inch this yields a tag with a dianeter of about 4 m At this resolution
the tag is 5 designed to be surrounded by a "quiet area" of radius 16
dots. Since the quiet area is also conf!¥tbuted by adjacent tags, it only
adds 16 dofetect: the ﬁb&ﬁﬁéﬁﬁm&aﬂmmtaﬁmﬁﬂdﬁﬁagm sklser. (The) datanstdasl ddinS i X

tar get struﬁg ald OWs the sensing device to
tect tﬁ%e tag. Qf&éﬁg’d&%

initially e rrng 1s easy to detect because it is
rotational Iy inveyicg&k ﬁpdul@ :amsugnh&g&wa&ee&»mwﬁzssﬂzmao&smt ratio
renoves nost ersp tve di i_on ori.entation axis
16 al | ows P 5&‘&%@%’5%6“% d‘g erd'm“'“n"éo e appr 3>t< rras?a‘mp &‘e&

ori ent 8t i odesighed torhe mgﬂdﬂuyat emfthea"qud@# 16 dots. %@H%ﬂm@mwm axi s
is skewed jdghcott sk, G oy 4334 15d6ts ©fitie @ffdcive ilkhkter bf@dtagpPEr SPEct i ve targets 17 al |l ow
the sensing device to infer an accurate two-di mensi onal perspective

transf orm of t heThedag inglndes lsis trsgst smctues cA detactiontring dballdivnthe sensingaleviqe dssintiplyn and

or henéat It F&mlafmeugexéhtmdaw deté&b&@us“ﬂﬁro‘faﬁ?ﬁﬁmvnﬁh‘m&&&ﬂ&&sﬁbﬁ%ﬁb@& ?r e
reaundan arl 0 | a
¥¢ r %ﬁ te%ves ¥$e ng:s dls%{tlﬁné IAQ?+‘|°§ I-Eqﬁowg ?ﬁ@% g

shape |s o ar. ag -packi ng
an an10; rr@gmtaﬁmwmahgmmgw WWQ?EPPG'FH‘&%?IW 'E‘h%“&'r%ﬂﬁ“&?““ |
det ecti on &dsigskevedtoicliR utifuedritntakialiFat peApettive uegaee It allow the Smtigg dovide 3o infetadi N t he

tag opting ccmLQWaﬁiﬂn?xhﬁﬁp&sLénv% SR ol HPheltl bn lefurhiERiEaR0LGH YA " adi al

wedge in t formof an_ afrea bounded by two radial lines and two
concentri c“éPﬁ‘W&Pf“EW?h“EfR °§RE‘EFge has a ni ni rrum di nensi on of 8 dots at

1600 dpi and is gﬁ%i_g ﬁﬁ (ol their , Is at |east
equal to this mni |rren5| on. ﬁ[fﬁg el g t teﬁl&vv&e"%jge in the radi al
direcgon is al W&eﬁﬂ%@lshb@mhhﬂmmmdw&mm@a@hmdugbuhnﬂﬁa synmbot -
i's represe ¥ @Q g.)gg? giﬂﬁﬁr Q&,@ﬁﬂ%&% oOf each
of the si xmgégt sg'gdr: e%éﬁﬁ‘ ated to dﬂgcgﬁnrr&'cotﬁsclgirﬁsra?c fl ngs 18a
to 18d in ?’ﬁt‘@ﬂ"@ﬁ‘\%‘d’ﬁ m%btﬁ%é?%%?‘b‘é&?’@ﬁ“‘%ﬂ‘l’é‘ .
circul ar pfoﬂ.gdsfesmmmmndo taltigl linésagyl tw@ Bondelaigic cxrvhlerralmeammdgeshm-ngmd to

mexi m se t@mx&%@%aﬁﬁ%@ﬂmﬁuammmms@mwmm lmimp&m.mme sane

"t 0ROy et B i e e il i o ot BT B RoBEE 2,

| east one erﬂahsymbélageptemmdlwaﬁmiwfzeﬁwedzeew no rratter where in the region or
at what orientation it is positioned. The required diameter of the field
of view of the s’@’ﬁé?ﬁﬂ“d‘éﬂ“@é‘s?f§‘°Pﬁ@'?‘é?‘6?déw°ad‘%6n°ﬂﬁ?&‘ﬁ%fﬁ“'8?““Pﬁ'é‘y§’P‘§e and
spaci ng of ridghtBateaidd in iMi@Bared fadhioa. Syilyolsatealiocateiplterimeedycin citchler pragression sroail &eet er  of
the sensorgfield of viewis obtained when the tags are tiled on a

equi lateral triangular grid, as shown in Figure 5b. 1.2.4 Tag | mge
Proce@5i ng and [Crhe asttileaginglik desipiid toi nemiopise the ayeras spatin) distande Wnemanytyo syabdisnf ned by
a sensi ng geunsiicst@h as the netpage pen is WO 01122207 PCT/ AUOO/ 01110

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

30 function of the size and spacing of the tags. :

Assuming a circular tag shape, the minimum diameter of the sensor ficld of view is obtained when
the tags are tiled on a equilateral triangular grid, as shown in Figure 5b.

124 Tag Image Processing and Decodi_ng
The tag image processing and decoding performed by a sensing device such as the netpage pen is



-14 shown in Figure 7. Wile a captured imge is being acquired fromthe

i mge sensor, the dynam c range of the image is determned (at 20). The
center of tRgy§@s@ IS then chosen as the binary:threshol eckRuobkbad Mege
21. The image 1s then threshol ded and segnented i nto connected pi xel
regions (i.e. shapes 23) (at 22). Shapes which are too small to represent
tag target structures are discarded..The size and centroid of each shape is
al so 5 conputed. Binary shape nonments 284are then conputed (at 24) for

each shape, - aidh h PpaE7. Wk fuled Bt 3oty {oflired SHDROR Mnbat, theQfidbe Hlpd 25!

structures. Centr sha e _nopents are b their nat n

position, an¥feeedy 29 The geter of thy xaoge.f5, °s§’b’éﬁ'é%'"§§é‘§ ﬁ?‘ﬁt“i"d‘“‘&ﬁﬁ‘
rotati on. ThEherimagg nstmgmhmw endltsegmenteliontp conpegted pixel ggionsdi.dyehapes 23) (@ A2)( Stape2 6) .
A ring has tQRchafiRUANS represci®lg BidpelsBlictres & divéaiadd. it i/ /a8l e bf cach shape is also

per spect Sve di storted. Matching proceeds by aspect normalizing an

“rot at i on®nor fEFIh ng each shape's nonents. Once its second order nonents
are normalized thegjping, %sh@m (a?zﬁ%?&cﬂsiupwﬁ‘d ba‘é%x}or

di stortion was si nlflcant erin sor| nal as rotatlon

toget her pr oW @'P%T“B“éﬁﬁ?‘fi?u fgare bE @’(FF?W?“T“F af pofitiny A The

axi s target mbm@nm@ctﬁanwotdW,mtmﬁmwﬁomcat ed (at 28). Matching
proceeds by applying the 15 ring's nornalizations to each shape's nonents,

and rot at i on- nor malie AR Erett fEvctee 43 i fhe At tobriesatpd at 26),4 ding g the adyanapr pf bring ey
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target's axis. The >ﬁ“§ Fltred6 i ity berlospted (3% 28 Matrhing miore & applyiag s
appr oxi ft i omg@fnomhl@attoaagtosaqhome $ opmaitcand eotatienmornsizigOthe iviting oomenpePEpdct | ve
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the ring and Ty s é"sarg t é’“ﬁi’ﬁ ef"gté E'FW%WQ &”ng“ Jﬁ‘ﬁ‘&ﬁ'ﬁ S0t e
“rotation of Pmkea‘aﬁpg“ﬂ’wwsﬂ&amwymbb?WWWW@*”MMthe
nor nal i zalt i Oﬂﬁsfn&mﬂm ama@ancsms&.& mﬁiﬁﬂcahhiﬂémeag:g%@ﬁk&kdﬁé ax¥RARAS S
are nor |z§@ I ectlv r are easy to recognize,
and thegtaarg %s‘,‘g "éegﬁ;pg dhe% Sition |'§pf"d'ﬁe?1yas a match. The
?L' gi nal Cetnt r oi dsﬂfﬁﬁnﬂeﬂﬁcﬁﬁ‘&gemgo?%?f iryﬁeEﬁfo&%ﬁo%atﬁr(ﬁsb)h@%diﬁlﬁﬂ&ofﬂmpe

e perspec corner. of. a N einta
space, and a??ygﬁngﬁ€ ,g‘rad(eLgs of* rtsalkt'a10 Wrs%g"gﬁ s\?‘é st 87 orm |sas‘f°ﬁtf”gdrred
(at 32) baseut¥m °§'b? Teragd the Ftationqf the g¥it Matshingpepcesdt bytapriving theringls hosalipdens iy r
t ag- space amcumgemmmumm@mwuea&bﬂﬁedmﬁnmuw&dﬁmﬁaﬁe of

Texture PP, o o %\@s&;ﬁg Egﬁf'
- Cali forﬁlyg aétaggoé%gnr“! 88 UL %8%1 Repo??ylgloéd %&%ﬂ’%&% une %89
the cont ent s°f WM"F%“%F@%“W& grtivasiistacted comers 3} of a agyare pf kngwpy
inferred tagpizs pmzépammdmgslt-dqmeef mspewbmmfmﬁlemfnmdiataaeb@kedtmsqnmg ect
gﬁt 36)|eac|m4<mmmsd.a& equitiohs m&gd tmqunugsﬁaa.gmamesﬂat eetlslamtpm?;; ﬁ&ﬁ@mlwhere
e real va | GapidSed ;40 ne erpo e
f our vani'fj gﬁ‘g‘ac’e"?l exgwxeﬂpg'n% inﬂa W %Jgh’s’srhg”p"?g’gﬁ:so g dt ed
i rrage t es M‘% Techmical Rpgort Ne» RSP ﬁ?’@éﬂmed%’h%emmqf whigh 35¢ ketindwrorpprated | nal
bit val ue 37bycross-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 previously computed image threshold 21 is
35  used to threshold the result to produce the final bit value 37.

Once all 360 data bits 37 have been obtained in this way, each of the six 60-bit Reed-Solomon



Once all 360 data bits 37 have been obtained in this way, each of the six
60- bit Reed- Sol onon WO 01/ 22207 PCT/ AUO0O/ 01110 -15 codewords is decoded
(at 38) teyo/bid28h720 decoded bits 39, or 120 decoded bit pci/avsomaslo. Not e
that the codeword synbols are sanpled in codeword order, so that codewords
are inplicitly do-interleaved during the sanpling process. The ring target
15 is only sought in a subarea of the inage whose relationship to the inmage
5 guarantees that the ring, if found, -18-part of a conplete tag. If a
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descri bed by Bennett et al. in US Patent 5051746. The tag represents sixty
4-bit Reedt-&6| oniternafivetoPtuppturesf or g total of 240 bits. The tag represents
each one bit as Thetgsmed@e desanbedabrodis designsd toistppdst thettipgingdf nwrplapar gyicfagedivhe2 @ .
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Although the tag may contain an orientation feature to allow disambiguation of the four possible
orientations of the tag relative to the sensor, it is also possible to embed orientation data in the tag data. For
example, the four codewords can be arranged so that each tag orientation contains one codeword placed at that
orientation, as shown in Figure 6d, where ¢ach symbol is labelled with the number of its codeword (1-4) and

- 35 the position of the symbol within the codeword (A-O). Tag decoding then consists of decoding one codeword
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location within the region.
30 The tag ID may have a structure which assists translation through the tag map. It may, for example,

encoded cartesian coordinates or polar coordinates, depending on the surface type on which it appears, The
tag ID structure is dictated by and known to the tag map, and tag IDs associated with different tag maps may
therefore have different structures.

127 Tagging Schemes
35 Two distinct surface coding schemes are of interest, both of which use the tag structure described



therefore have different structures. 1.2.7 Tagging Schenes 35 Two distinct
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otherwise formatted. Formatted terminal elements 835 will in some cases be associated with content objects

which are different from those associated with their corresponding terminal elements, particularly where the .

content objects are style-related. Each printed instance of a document and page is also described separately, to

30  allow input captured through a particular page instance 830 to be recorded separately from input captured
through other instances of the same page description.

The presence of the most abstract document description on the page server allows a user to request

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

35  formatted document description on the page server allows the page server to efficiently interpret user actions



The presence of the nost abstract docunent description on the page server
allows a user to request a copy of a docunent w thout being forced to
accept the spghfipagiocunent’ s specific format. The user maypdy@aucdfidesti Ng a
copy through a printer with a different page size, for exanple. Conversely,
the presence of the 35 ' formatted docunent description on the page server
all ows the page server to efficiently interpret user actions WO 01/22207
PCT/ AUOO 01110 -18- on a particul ar pri4#8ed page. ‘A formatted document 834
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of a set of formatted term nal elenents 835. Each formatted el ement has a
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has a background d:]l d] %\Q@ sed %s cord any taI |nk captured
on the page™tht e “%6 &e pﬁ‘iV% ST 8|“F‘ﬁ8n?sﬁ‘[5‘ﬁtf %

pref erré@ f ofigureds- the invention, a tag map 811 is assomated W|th each page
i nstance to allow  tags on the e.to be translated into, | ocations on the
page. 25 1.4 THE NE NQHME‘%‘H“&G‘?)%W&F'PEB“%WFWHE‘ ink paptursd pp.the

net wor k ¢ onstagetwhich floegnotiapply poj alsperifcinmedenwdt. net page page servers 10, net page
regi stration servers 11, ne e | D servers 12, netpage application servers
13, netpage publ i clﬁf"FB‘ﬁfm?e‘F’g@g"é”"1"&““°’aﬁ&3f‘i‘é&ﬂa5é“ Pith cachpegr nsapptoaliosy vi a
a network 19asm:thelaset@bpem¢smeemn@mmsn&hm In Figure 3. The netpage

regi stration server is a server which records rel ationships between

users, pens,, 30 p‘rﬁergﬁ_ﬁ‘;iﬁl j cations and publications, and thereby

aut hor| Z€s var| ous, n ™ities. It aut henti cates users
t, a netpage network consists of a distributed set of netpage page servers

10, netpage registration servers 11, netpage ID servers 12, netpage application servers 13, netpage publication
servers 14, and netpage printers 601 connected via a network 19 such as the Internet, as shown in Figure 3.

The netpage registration server 11 is a server which records relationships between users, pens,

30  printers, applications and publications, and thereby authorizes various network activities. It authenticates users
and acts as a signing proxy on behalf of authenticated users in application transactions. It also provides
handwriting recoguition services. As described above, a netpage page server 10 maintains persistent
information about page descriptions and page instances. The netpage network includes any number of page

* servers, each handling a subset of page instances. Since a page server also maintains user input values for each

35 p.ge instance, clients such as netpage printers send netpage input directly to the appropriate page server. The



and acts as a signing proxy on behalf of authenticated users in application
transactions. It also provides handwiting recognition services. As

descri bed yad &Zﬁwa net page page server 10 nmaintai ns nai péphbdorRfnsS St ent

i nformati on about page descriptions and page instances. The netpage network
I ncl udes any nunber of page servers, each handling a subset of page

I nstances. Since a page server also mai ntai ns user input values for each 35
page instance, clients such as netpagei®rinters send netpage input directly
t0 the appgagdibrved infrprRGay sding@irelative 16 td YascBidon A} CorRiplaafigpipt.01110 - 19 page
server interprets any such input relative to the description of the
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printer has a uni que pri nter 1D 62, and is connected to the netpage

netwo(r!% wpsa ne#.I ﬁ“f'f the Internet, ideally via a broadband

connecti on.” Apar rom| t securlt set in non-volatjle _
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net page printer Am@m@muﬁswb@mnmbhldmmmmeo
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appropriate page servers.
The netpage publication server optimizes the segmentation of document content into pointcasts and
30 multicasts. After receiving the pointcast of 2 document’s page layouts, the printer knows which multicasts, if
any, to listen to,
Once the printer has received the complete page layouts and objects that define the document to be
printed, it can print the document.
The printer rasterizes and prints odd and even pages simultancously on both sides of the sheet. It



30 nulticasts. After receiving the pointcast of a docunent's page |ayouts,
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20 1.51 Memjet™ Printheads .
' " The netpage system can operate using printers made with a wide range of digital printing
* technologies, including thermal inkjet, piezoelectric inkjet, laser electrophotographic, and others. However,
for wide consumer acceptance, it is desirable that a netpage printer have the following characteristics:

. photographic quality color printing
25 high quality text printing '

. high reliability

. low printer cost

K low ink cost

. low paper cost
30 . " simple operation

. nearly silent printing

. high printing speed
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passes through the silicon wafer 301.

Figures 19(a), 19(b) and 19(c) show the operating cycle of a Memjet™ printing element 300.

25 Figure 19(a) shows the quicscent position of the ink meniscus 316 prior to printing an ink droplet.
Ink is retained in the nozzle chamber by surface tension at the ink meniscus 316 and at the fluidic seal 305
formed between the nozzle chamber 304 and the ink channel rim 306.

While printing, the printhead CMOS circuitry distributes data from the print engine controller to

the correct printing element, latches the data, and buffers the data to drive the electrodes 318 of the active

30  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 300 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
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i s not necessary for using the netpage systemas a browsi ng system sSuch
as when it i d as an Internet interface. Each netpage pen is registered

with the netpage sm Qmaaas;!mmm QR EopREE: tofe afamordat Skt ifiopel BAYSa L NE
net page pen cl asgfn @3‘8 reflect] n en-rél at ed i nfgrmat | on  nal ntal ned
by a regi st r'8EFE% ‘I“"E'“%Wefttﬂ? 15 %) BecrreA By ¢ nctpage sysicm as a browsing
system, such as when it is used as an Internet interface. Each netpagepenlsreg:stered with the netpage system
30  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 cither 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

35 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.
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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.

35 A pen can be registered with any number of printers, but because all state data resides in netpages
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]E)agfaddescr i lﬂfcphﬂ[y rediit3 Qlclidk K Be @tektel QhdVackdr@igfls a longébstlokis! igndrdal ‘ﬂi&gﬁlu& kbR
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Hyper |l i nks 37’6%#‘ P%n&og}ﬁg&’%g@éo scgtfﬁdl ng%géﬁe%%gsgg‘o%g‘ggéf egry(t)[jé&
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syst €Mag 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
30 link ID 54 which identifies the hyperlink to the application, an “alias required” flag which asks the system to
include the user’s application alias ID 65 in the hyperlink activation, and a description which is used when the
hyperlink is recorded as a favorite or appears in the user’s history. The hyperlink element class diagram is
shown in Figure 29.

When a hyperlink is activated, the page server sends a request to an application somewhere on the
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termnal field elenments 839. A forminstance 868 represents !amgrl nt ed
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i nstance of a f oft 367 & @rpeopn; plemept; 838 inthe dqgpment hierarchy. it a set of

terminal field elements 839. A form instance 868 represents a printed instance of a form. It consists of a set of
field instances 870 which correspond to the field elements 845 of the form. Each field instance has an
30  associated value 871, whose type depends on the type of the corresponding field element. Each field value
records input through a particular printed form instance, i.e. through one or more printed netpages. The form
class diagram is shown in Figure 32.
Each form instance has a status 872 which indicates whether the form is active, frozen, submitted,

void or expired. A form is active when first printed. A form becomes frozen once it is signed or once its freeze
35 time is reached. A form becomes submitted once one of its submission hyperlinks has been activated, unless
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mkcapturedmas:gnamre field’s zone is automatxcally verified with respect to the identity of the owner of the

pen, and a digital signature of the content of the form of which the field is part is generated and assigned to the
ficld’s value. The digital signature is generated using the pen user’s private signature key specific to the

30 application which owns the form. Online signature verification is well-understood (see, for example,
Plamondon, R. and G. Lorette, “Automatic Signature Verification and Writer Identification — The State of the
Art”, Pattern Recognition, Vol.22, No.2, 1989, the contents of which are herein incorporated by cross-
reference).

A field element is hidden if its “hidden” attribute is set. A hidden field element does not have an
35 input zone on a page and does not accept input. It can have an associated field value which is included in the
form data when the form containing the field is submitted.
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The system maintains a cutrent selection for each pen. The selection consists simply of the most
recent stroke captured in the background field. The selection is cleared after an mactmty timeout to ensure
20  predictable behavior. -

The raw digital ink captured in every field is retained on the netpage page server and is optionally
transmitted with the form data when the form is submitted to the application. This allows the application to
interrogate the raw digital ink should it suspect the original conversion, such as the conversion of handwritten
text. This can, for example, involve human intervention at the application level for forms which fail certain

25 application-specific consistency checks. As an extension to this, the entire background area of a form can be
designated as a drawing field. The application can then decide, on the basis of the px"esence of digital ink
outside the explicit fields of the form, to route the form to a human operator, on the assumption that the user
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A void form command voids the corresponding form instance. A duplicate form command voids
the corresponding form instance and then produces an active printed copy of the current form instance with
field values preserved. The copy contains the same hyperlink transaction IDs as the original, and so is
indistinguishable from the original to an application. A reset form command voids the comresponding form

35  instance and then produces an active printed copy of the form instance with field values discarded, A get form
status command produces a printed Teport on the status of the corresponding form instance, including who
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If the page server command’s “on selected” attribute is set, then the command operates on the page
identified by the pen’s current selection rather than on the page containing the command. This allows a2 menu
of page server commands to be printed. If the target page doesn’t contain a page server command element for

| the designated page server command, then the command is ignored.

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

A page server command element is hidden if jts “hidden” attribute is set. A hidden command

element does not have an input zone on a page and so cannot be activated directly by a user. It can, however,
35 be activated via a page server command embedded in a different page, if that page server command has its “on
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val ues discarded. If the docunent contains any forns, then the reset
docunent conmmand resets the forns in the sane way a reset form command
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be activated directly by a user. It can, however, 35 be activated via a
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20 . print a copy of a document
. print a clean copy of a form
. 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
25  subscquently 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
30  personalization mechanisms in the netpage system. Although news is ofien used in the limited sense of
newspaper and newsmagazine news, the intended scope in the present context is wider.
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e- mai 19 Theditexakcpwgle publ i cati on server supports the publication of edited
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The reader can extend the daily newspaper by creating custom sections, each one drawing on any
25 number of news streams. Custom sections might be created for e-mail and friends’ announcements
(“Personal™), or for monitoring news feeds for specific topics (“Alerts” or “Clippings”).

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

30 . The reader also optionally exﬁresses 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

35 according to the reader’s age. The reader can specify a “reading age” which takes precedence over their
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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
30 configured to provide antomatic translation services in various guises.

22 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
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25 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

30  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 mgoﬁaﬁons,

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
advertisanehm.

35 Once placement has been negotiated, the aggregator captures and edits the advertisement and
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global by nature, and are maintained by a netpage registration server.

Presentation preferences, mcludmg those for quanuues, dates and times, are likewise global and
25 naintained 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
30  information is maintained by the relevant netpage registration server. In the absence of such information,
advertising can be targeted on the basis of the demographic associated with the user’s ZIP or ZIP+4 Code.

Each user, pen, printer, application provider and application is assigned its own unique identifier,
and the netpage registration server maintains the relationships between them, as shown in Figures 21, 22, 23
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30 In addition to the user-specific netpage account, each user also has a netpage account 936 specific
to each printer the user is authorized to use. Each printer-specific account is used to accummlate micro-debits
and credits related to the user’s activities on that printer. The user is billed on a regular basis for any
outstanding debit balances.

A user optionally appears in the netpage user directory 823, allowing other users to locate and
35  direct e-mail (etc.) to the user.
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content, such as placing ads for roofing material specifically within the
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i.mages and RGeS 10 then laid out according to various aesthetic
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t he docunentgraphics| and pleceddftexti t i S encoded for efficient distribution and
persistent storage on the netpage network. The primary efficiency
mechani smis the deigobiect epntains fullyrfroptiaditekt anpresepiedin the Extengible Maikppfl apguags €XME)
using the Extensible Stylesheet Language (XSL). XSL provides precise control over text formatting
independently of the region into which the text is being set, which in this case is being provided by the layout.
25  The text object contains embedded language codes to enable automatic tramslation, and embedded
' hyphenation hints to aid with paragraph formatting.

An image object encodes an image in the JPEG 2000 wavelet-based compressed image format. A
graphic object encodes a 2D graphic in Scalable Vector Graphics (SVG) format.

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

and storage.

Table 3 - netpage layout objects
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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 nmlticast channels which
will carry the shared content used by that layout. The server then pointcasts each user’s layouts to that user’s
printer via the appropriate page server, and when the pointcasting is complete, multicasts the shared content on
the specified channels. After receiving its pointcast, each page server and printer subscribes to the multicast
channels specified in the page layouts. During the multicasts, each page server and printer extracts from the
nmlticast streams those objects referred to by its page layouts. The page servers persistently archive the
received page layouts and shared content.

Once a printer has received all the objects to which its page layouts refer, the printer re-creates the
fully-populated layout and then rasterizes and prints it.

Under normal circumstances, the printer prints pages faster than they can be delivered. Assuming a
quarter of each page is covered with images, the average page has a size of less than 400KB. The printer can
therefore hold in excess of 100 such pages in its internal 64MB memory, allowing for temporary buffers etc.
The printer prints at a rate of one page per second. This is equivalent to 400KB or about 3Mbit of page data
per second, which is similar to the highest expected rate of page data delivery over a broadband network.

Even under abnormal circumstances, such as when the printer runs out of paper, it is likely that the
user will be able to replenish the paper supply before the printer’s 100-page internal storage capacity is
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It can make pse of the_hi resol uti1on of the printed page to present
Wb pages in anetﬁ?fffyf‘tf’?:g%nﬁ ?m?r?’rat with a table of contents. It can
automatically include all Wb pages directly linked to the requested page.
The user camtune ggabgmbehavi or via a preference. The netpage formatting
server nmakes standard net page behavior, including interactivity and 20
per si st ence,3.pvai |GlypweraPuany | nternet docunent, no matter what its origin

and forgdt. It bi degpdgReyl ie G tdfrotect sensitive information, both in storage and in transit, and to
authenticate parties to a transaction. There are two classes of cryptography in widespread use: secret-key
cryptography and public-key cryptography. The netpage network uses both classes of cryptography.

Secret-key cryptography, also referred to as symmetric cryptography, uses the same key to encrypt
and decrypt a message. Two parties wishing to exchange messages must first arrange to securely exchange the
30 secret key.

Public-key cryptography, also referred to as asymmetric cryptography, uses two encryption keys.
The two keys are mathematically related in such a way that any message encrypted using one key can only be
decrypted using the other key. One of these keys is then published, while the other is kept private. The public
key is used to encrypt any message intended for the holder of the private key. Once encrypted using the public
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stored in read-only memory in the printer and in the netpage registration server database. The first ID 62 is
public and uniquely identifies the printer on the netpage network. The second ID is secret and _is used when the
printer is first registered on the network.

30 When the printer connects to the netpage network for the first time after installation, it creates a
signature public/private key pair. It transmits the secret ID and the public key securely to the netpage |
registration server. The server compares the secret ID against the printer’s secret ID recorded in its database,
and accepts the registration if the IDs match. It then creates and signs a certificate containing the printer’s

" public ID and public signature key, and stores the certificate in the registration database.

35 The netpage registration server acts as a certificate authority for netpage printers, since it has
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meant to know the pen but doesn’t, then it initiates the automatic pen registration procedure. If the printer isn’t
meant to know the pen, then it agrees with the pen to ignore it until the pen is placed in a charging cup, at
which time it initiates the registration procedure. -

In addition to its public ID, the pen contains a secret key-exchange key. The key-exchange key is
30 also recorded in the netpage registration server database at time of manufacture. During registration, the pen
transmiits its pen ID to the printer, and the printer transmits the pen ID to the netpage registration server. The
server generates a session key for the printer and pen to use, and securcly transmits the session key to the
printer. It also transmits a copy of the session key encrypted with the pen’s key-exchange key. The printer
stores the session key intemnally, indexed by the pen ID, and transmits the encrypted session key to the pen.
35  The pen stares the session key internally, indexed by the printer ID.
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requesting its status in the usual way. The unique ID of a secure document is only valid for the lifetime of the
document, and secure document IDs are allocated non-contiguously to prevent their prediction by
opportunistic forgers. A secure document verification pen can be developed with built-in feedback on

verification failure, to support easy point-of-presentation document verification.

30 Clearly neither the watcrmark nor the user’s photograph are secure in a cryptographic sense. They
simply pmﬁde a significant obstacle to casual forgery. Oqline document verification, particularly using a
verification pen, provides an added level of security where it is needgd, but is still not entirely immune to

forgeries.
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the system is pen-based, the biometric used is the user’s on-line signature, consisting of time-varying pen
25  position and pressure. A fingerprint biometric can also be used by designing a fingerprint sensor into the pen,
although at a higher cost. The type of biometric used only affects the capture of the biometric, not the
authorization aspects of the system.

The first step to being able to make SET payments is to register the user’s biometric with the
netpage registration server. This is done in a controlled environment, for example a bank, where the biometric
30  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.
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appropsi at SplicRidth 6% b udiqie allal'® 6554 /sho¥n in'Highlte-24. Whenever the user activates a hyperlink tagged
with the “registered” attribute, 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 al;pﬁcaﬁon mammm state information indexed by alias ID, and is able to retrieve user-
30  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



When i nput occurs through a page which is not user-specific, however, the
application nust use the 20 user's unique identity to establish a context.
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laid 25  subscriber’s alias ID 65, and the relevant set of multicast channel names. It signs the message using its private
signature key.

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

30 The application’s certificate allows the page server to verify the message signature. The page
server’s request to the registration server fails if the application ID and alias ID don’t together identify a
subscription 808.

The page server then allocates document and page instance IDs and forwards the page descriptions,
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server 11, and then allocates 4 globally unique yperlmk requcst ID 52 and builds a yperhnk req est 934.
25 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 sexver 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 cbtains
a document ID 51 from an ID server 12. It then sends the document to the page server 10b responsible for the
30  document’s newly allocated ID, together with the requesting page server’s ID and the hyperlink request ID,

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

The second page server allocates document instance and page IDs 50, returns the newly aflocated



20 elenent's zone 58, if any, the click lies in. Assum ng the rel evant

i nput elenent is a hyperlink el ement 844, the page server then obtains the

associ ated aagbissaé7 on | D 64 and link 1D 54, and deter m negyAdmoifie 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

fromthe registration server 11, and then allocates a globally unique

hyperlink request I D 52 and builds a hypedl-i nk request 934. 25 The

hyper | i nk rephge s 16 e Sfplichiiciy) bl tHe SorfplR dcunient ftd /6w dhibbase] B FAMBAEddé 1K page

request recofrlr}géi ﬁgsemths of. the requesting user and printer, and identifies
rirnk |

the clicked [ETBRRE™862. The page server then sends its own

yp
server |D 53, the fiklggehink hsthefTheividh menibefit AenshciD! 95, ih b \GsedRHrd G@L T ON-
The application grl%du‘ﬁgs a [eﬁﬁqn e docunent accoydi.ng_t.o L
appl i cat i on- EPECPHI%E 1% BTEctor g T BE Fiefee ot Bt RHPIPDI S 2 Prollt apptieiende, ver
12. It tRen establidha wanectignepasificvontixtfor thechypseigloactiationer 10b r esponsi bl e for the
30 docunent's nevvlé_ allocated I D, together with the requestin pagigh
fheJEshErge t he

server's ID and t h¥ H5ypRerink pravites.2 prerclias; 1. itsralias cequipsd atisibingesis sty

hyperli nk regessends Btiothepea iip6l and the byperdifl’stapplitdtion 1D 6434 th egigratamsares 11 b obtaidt ai N
the correspopfljultGheWSEID dofrbspAingth itid p&i D bt afiS the AREM 57 cSikesRAGE 1SBE *@;caz{oﬁh?ct S

t he request if the Eyﬁterl i Nk aéi?esa@es has ex Irg’gﬂ% 1.S f@{""ﬁg different
appl i cat i on. A% V&% 5 g dheg P2 OF Pefegt st iy fation, 7} the 2aplisgtignde e

| Ds 50, 1Pet ussteblisk $nserrpegificcontist e the byperigBa@itatiog 207 PCT/ AUOO/ 01110 - 46 page
IDs to the application, adds the conpl ete docunent to its own database, and

finally sendga.the A3 i DL ' the requesting printer. The
hyperlink i n"i' anceﬁ yamﬁgﬁﬁ‘{c?lg%;ﬁqg%ﬁ%‘gmf yl transactjon 1D 55, in which

case the first pagé §é'?°\‘/§'?ws|ahs8? WP A ARREs Ry he PER SOt g de sent
to the appl i beaeprestnetpTasprintey| Thespoketidvntifigy the Pagsand apath owthe Hgest abl i sh a

transacti on- speci fj’_hg context for the h%perl ink _activatiogn. |f the hyperlink
requires a user al P§gantgr forwards the penil) 6] .its opp printer [P 62, the pagp IR 30 qud strckerpathit gy ¢ he
first pA8e prersomeri@iothidusudonn the pen | D 61 and the hyperlink's application
ID 64 to the registration server 11 to obtain not just the user |D
correspondi ng to t H&PEsFreriogs the pagedsscripfion 3 jdensiied by)the page B sud desmvings whjch iput he
appl i cati on dldhentszche 58,6f any, ale sirdBe intefsedtsn AdsuntipSthe rblevast| ibpRGeldmieht iisra téxi feldTE78 Sthd) €

sent to the @%Q&%%@Lﬂe%%gg@swlﬁcation to 10 establish a
user-specific context for the hyperlink activation. 5.3 HANDWRI TI NG

RECOGNI TI ON PROTOCGter ¥¥regiod of inactivity ifl tha vahe of thel téx0Hdd, €8 pape BeddepPaaiie thébdnlID and 14 page
pen, thzoperbesﬁma&;at«fémgiﬁeuoﬁk&&kewm 60 Fhe RLisAEd A i #@J [ yser NE
stroke identifies ,therhga%(ramgnd a path on t'he page. e printer orwards the
pen | D 61, iPEBRAREP AP B‘%E?E‘Hfécwdﬁeﬁ@%““&mdﬁ%@“m#%k%m 15
page server a@iwritienttéxe Queruit has\oanyerted lite spekeseto Juxt, Werregdisoatids s¢rieremang the das®Ithedt | ON
5 identifi ededustitgpReeR@@f Thd pagebhvedl §obiadthd16:Sto M betValhd VR HE text@e@NENL ' S ZONE 58,

I f any, the stroke intersects. Assuming the relevant input elenent is a
text field 878, the page server appends the stroke to the text field's
di gi tal _i nk.S4f t erSIGNABIRE VERIFIBATIONRR@TORPQ, ty in the zone of the text field,
the pag@server setvsuingithe imuheldninatavhdsetzine the stroke intersects is a signature field 880, the page

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

After a period of inactivity in the zone of the signature field, the page server sends the pen ID 61

and the pending strokes to- the registration server 11 for verification. It also sends the application ID 64
associated with the form of which the signature field is part, as well as the form ID 56 and the current data

30 content of the form. The registration server identifies the user corresponding to the pen, and uses the user’s
dynamic signature biometric 818 to verify the strokes as the user’s signature. Once it has verified the
signature, the registration server uses the application ID 64 and user ID 60 to identify the user’s application-

specific private signature key. It then uses the key to generate a digital signature of the form data, and returns

the digital signature to the requesting page server. The page server assigns the digital signature to the signature



20 pending strokes to the registration server 11 for interpretation. The
regi stration server identifies the user corresponding to the pen, and uses
t he user' sygeipgs! at ed handwiting nodel 822 to interpretT/Abm/ostiookes as
handwitten text. Once it has converted the strokes to text, the
regi stration 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
SI GNATURE VERI FI CATI ON PROTOCOL 25 Asst#fing the input el ement .whose zone
t he str okesdidah®des Meissociatsd fomfd st iozen.f | €l d 880, the page server 10 appends
the stroke to the signature field' s digital ink. After a period of
i nactivity in tHEe digkabsigabtue foluds theelipa JP &S bf the carresponding ey i allopes singlefens t he
pen I D 61 tradtire lp&aglvls@ﬁtﬁrokes to the registration server Il for
verification. It so sends the application ID 64 associated with the form
of which the signature field is part, as well as the formID 56 and the
current da§8 30 FopmSusMIssINRRRTOCObr m The regi stration server identifies the
user cbrrespondi Agreftred thivdimen of adovd subsissionipietecal selows in Figymdhi ¢ si gnat ure
bionmetric 818 to verify the strokes as the user's signature. ce it has
verified the S|%W“eré@wq%’?mpﬂﬂ‘%@gwﬂlﬁwi Bn 1D 64
and user | $§cta 5.2,6vith e forrii-spedificadditives ' s appl i cati on- specific private
signature key. It then uses the key to generate a digital SI nat ure of the
form data, and rla#hgFassof 2dome hypegink, the byperl ‘P‘ﬁ“ﬁ“rfé‘g 199 e
server. Th&plpagye7iSb vdntainfithe foetnBD $6/am thhi cguirentxiata Sontentaof the @nn.cftltelﬁmnséngilatmlr e WO
01/224g7 P%é%oé. e P &:Zaonfdeﬁeﬂeaamhe teftrabedRE 1R SRRAD %5 SodaRl Rk et At US
I1ta

to frozen

re. i cIudesthe D 65 of the
correspond?"ﬁ@f"‘l&%‘@rd‘g“ﬂ*ﬂ?‘? ‘{)‘&Emﬂg ‘?’fﬁ?‘%"nf'?ﬁ Mﬁ%ﬁh‘fﬁ?ﬁ"%fﬁﬂ & users'
signatures. 5.5 FORM SUBM SSI ON PROTOCOL 5 A preferred enbodi nent of a form
subm ssi ong pr ot OgRback PewBESSRPFhen Fi gure 43. Form submi ssion occurs via a
formhyperlink activation. It thus follows the protocol defined in Section
5.2, with gene f@nm&mflc addltlons In the case of a form hyperlink,

the hyperlink acgk ki FiglEF § 300 5 8 amm DGR REBY 1SRt FunbAll 108) idciles a

the “°Fnr=?“éﬁ§2'$§-r§w%“ G g*r*éﬁmtugmfmret P e o 0f B il e !

appl i cat i othe pee paimponerss. mmmwswnmmmwgmpwmw 106 ofhe heusing 892ad e d Wi t h
the C]QFresaﬂmﬂmﬂé&rh@ﬂwsdcﬂm&uéepp&ndenabOﬂfmemgmmmmw&pm -
certificat e J.e at Wb »Fl ON 6.1
PEN MECHA g%’ Fl’?‘{n ‘g't'mslén ure mﬁ.&%&%&&'ﬁlﬁ’ general es nat ed
by ref er entse LER meynge “1‘19& 'helhﬁ'éﬂn&d@s“é? coyes, IWO’EI@‘FdFPg“ 18D Pt 109 b

pl ast 20s Nhhldsg eddic10s ag:emis@mmﬁaﬁaﬁmmoanommamb@pmmmxfmr

Tount eq at 18 Bk FRARBHIpe uk T RR: b 85wl foocf s BnBBALE QR a2 7 1 6
secur ed t oisguted Sehipd;the Proisctpe pyEom, 10y ‘%@“ﬁlﬁﬁ?sﬂ‘ %%315" ﬁg“%ig ‘F’"Tb‘g"sl 8 also
of noul deebeqnhasmwmesemmurdcmymnsmdmthpmhém corespendipgderevn  or der

to enabl e fhig ViSSihe el Yidpied 11£is RindablSto Glable b @rtlidgDreplitaidad Wi t hin the
housi ng 102. The cover 107 includes a main part 109 which substantially
25 Also mounted within the cover 107 is a tri-color status LED 116 on a flex PCB 117. The antenna

112 is also mounted on the flex PCB 117. The status LED 116 is mounted at the top of the pen 101 for good
all-around visibility.

The pen can operate both as a normal marking ink pen and as a non-marking stylus. An ink pen

cartridge 118 with nib 119 and a stylus 120 with stylus nib 121 are mounted side by side within the housing

30  102. Either the ink cartridge nib 119 or the stylus nib 121 can be brought forward through open end 122 of the

metal end piece 114, by rotation of the pen top 105. Respective slider blocks 123 and 124 are mounted to the

ink cartridge 118 and stylus 120, respectively. A rotatable cam barrel 125 is secured to the pen top 105 in

operation and arranged to rotate therewith. The cam barrel 125 includes a cam 126 in the form of a slot within

the walls 181 of the cam barrel. Cam followers 127 and 128 projecting from slider blocks 123 and 124 fit



20 surrounds the end 108 of the housing 102 and a projecting portion 110
whi ch projects back fromthe main part 109 and fits within a correspondi ng
slot 111 f oRfggidasest he wal l's 103 of the housing 102. A radicgranbeiire 112

i s nmounted behind the projecting portion 110, wi t-hi'n the housing 102. Screw
threads 113 surrounding an aperture 113A on the cover 107 are arranged to
receive a netal end piece 114, including corresponding screw threads 115.
The netal and piece 114 is renovable to -@8able ink cartridge replacenent.

25 Al so ”Dunkﬂﬂxd{\é&nhbl&lbb%n%%ofm&dﬁnalisrbe&ﬁéx%cléi@to}'m@rélﬂnﬁeﬂ'@acﬂ
flex PCB 117. The ante n i.s al o rmunte

status LED 13‘5”f°§ 3 B&n 9?‘6‘5 tzﬁé?"‘tﬁlgﬂ‘ mp‘g%\zgﬁ‘c}ll?d““’h?‘%l"é‘ied%d
visibility. Tigepi@hhastire gateobdperativoBy wardngahe topr fethrowgh Aistegy, thetireepbiis and as a
non- mar ki ng stylus. An_ink cartridge 118 with nib 119 and a stylus 120
with stylus hib lﬁ'ﬁﬂ@%E?‘!}d side by side within the housing 30 102. '

Either tRe ipk cartrlg%e r the stylus nib 121 can be brought
forward ?hrough open anée{lléﬂmjffgg‘)tu netal end pi ece 114, by rotation of the

pen top 105. . Respeedhedy fik Skidhe i 18ibA69he nblsiynd M5b ndA21 e Mounted to the ink
cartridge 118 and stylus 12 respectively. A rotatable cambarrel 125 is

secured to the penAtmpldl'IaBPCan%pebaieﬂmmmdummangedmmdh@lsahﬁmttﬂeememgth.
The cam barr g iu%éecwaqieymnam& 127 a&tnﬁme@tmxuom Projeltidf?
IS an

walls 181 of the c bar ‘Camfallo I N rom
¥ dor b ook S R e e w%?%ﬁm/ﬁfﬂ S8
cam sl of10126reflgd radistion frammthesurfack.The sweond fax PEB 129260 mpynts agddiodequersy chirkis3, Whh or
1t24l nmove L eaﬁitwﬁtnkpumher aﬂnhﬂf]cel}'@ aﬂfzgio&%ﬁereﬂlﬁ 1% for tdaeouﬂﬁepeah&oﬂag peRfio1.
stylus ni 0 ce,
pen 101 -has ‘r’pg‘(k’alsbg'td%t{sgg&"?ao eral&g] g‘fsf]r'ﬁf"]r%“ ’T‘S b“é’ﬁ“goo
steps, the tPN@‘%%E‘&“&?@“"@t‘WW@Z‘G%GW!ﬁZtPo“'SfSFPPk'VeaH3|5|°@gG“MS
nib 119 out; mdmmum@dmmoaammdg@c&;&&mbm&tﬂ&:mﬁtemmmmeydmmm ni b

121 out .15A S li3|8 mmn &n%qgﬁgthg P@%g@é@ l%ﬂefﬁo

which sits WI I N the ousgqeﬂ he secon unts_an
i nfrared LED'38H Yitjin thsrapib ézsl’ﬁf"?“afteﬁth F“&&P‘ﬁtylcﬁ‘ﬁ"f‘o*ﬁn jadustion charging coid M0Gs t he
surface. An mgdaabmﬂtssmndﬂ&mlmtoum&wm&dbmmtmmmmlsemm 129

for receivi ”ﬂcnlﬁg sxefntoe,ﬁmﬁa@aims i49£hdf1ﬂﬁgrga il mmmtgﬁuﬁﬁ&%@mtde% PCB

129 al so nou 13& dio uenc chip. 13 whi-ch ncl udes an

‘transnitter cfﬁli‘et/g‘F ‘y?i’h 0 ’é“ﬁﬁ’tkrmdé? 185 psed 21 writine. et b9 oebifge
oper at i 88 of detehinapiamrof 1] force Mnmplleéso bt @ufaceliyShe peprmite th9far ewismwbi |12l Ghe IRear

pl astics) si fStodibde MaRetedisight &ord B IRUGED 135Wa ficRtorS GbSh) b A sliddSRsq5Y O

the surface and, receives imges onto the image sensor 132. Power supply
wres 136 connect the conponents on the second flex PCB 129 to battery

contacts 137 whi ¢ et gAY £ ol 10ish e BoniAd S 16005 ol 1Y il 138
connects to the b ALt er ntact.s 1 arrel 125, Athree vol t

r echar geabl eg"B%t’?gt 10{3@‘8%" ’t%g pﬂé%‘ﬁﬁ#ﬂ’&??’é?"“ﬂﬂ%‘%‘ﬁ”ﬁ‘bnt act with
the battery cont acts An |nduct|on charging coil 140 is nounted about the
second Pbex &£B 12%nicontiodlEke recharging of the battery 139 via induction.

Tﬂet sgpogd f1 | ex Pﬁ.g fn2131 %'aﬁ&gmbllﬂ&ém@ﬂhi pobifical o Hs &ﬁ&yﬂ,ﬁﬁb #1Cbr il &@.ﬁ&%
p00|oe et.e | SPpl acenen m arr
ei ther the sﬁ?Abﬁ' o(ra'et'%a" ca ?’rafeaﬁghiiﬂt'é}’eé“ ﬁ%&'&‘n’t’o"f E\?\#fof{j"“%lq‘f’
order to enalpiationgata from the nearest locatmntag, and is arranged to calculate the distance of the nib 121 or 119 from
the location tab utilising optics 135 and controller chip 134. The controller chip 134 calculates the orientation
30 of the pen and the nib-to-tag distance from the perspective distortion observed on the imaged tag.

Utilising the RF chip 133 and antenna 112 the pen 101 can transmit the digital ink data (which is
encrypted for security and packaged for efficient transmission) to the computing system.

When the pen is in range of a receiver, the digital ink data is transmitted as it is formed. When the
pen 101 moves out of range, digital ink data is buffered within the pen 101 (the pen 101 circuitry includes a
35  buffer arranged to store digital ink data for approximately 12 minutes of the pen motion on the surface) and



20 determ nation of the force being applied to the surface by the pen nib
119 or stylus nib 121. The IR photodi ode 144 detects light fromthe IR LED
143 via r fdeglsyss (not shown) nounted on the slider bl pglyaudeddiroand 124.
Rubber grip pads 141 and 142 are provided towards the end 108 of the
housi ng 102 to assist gripping the pen 101, and top 105 al so includes a
clip 142 for clipping the pen 101 to a pocket. 25 6.2 PEN CONTROLLER The
pen 101 is arranged to determine the pd8ttion of its nib (stylus nib 121 or
i nk cartrigdge dihdhitedidt) by imaging, in the infrared spectrum an area -of
the surface in the vicinity of the nib. It records the |I|ocation data from
t he near est Iocam@mublkgghnpand'xsimumdrturﬂgewomddlesamm%méepheloliiFmrleaof t he

nih_b 1%40rT t ” d.ﬁ&@k&g;ﬁé@élmmlom&mmmm&a&mwamo %wsflhl er
chip e controller chi cal cu 0 e pen
and the ni BRTEEAALANS ofpRE Chp.t3 F‘?fmgﬁé Lag c?"l {}%”g ﬁ%ﬁﬁt g{b EPER on the
i magedSt agLElu3ilIﬂiesmfwgetehaerl@ldhmt@@ceamrmmmfféﬁllz t he pen 101 can
transmt the digital ink data WhICh is _encrypte or . securjty and
packaged for ef f TEPEPCPIERRIPE BTY W%égbgi%l?ﬂ‘g %ﬂ‘é‘ﬁ"?fhe pen
isin rangamafetw&nrcmemeofthetcmnhgm Bi. Flaskmaiatyd47 sda SEKRPRAMJ48me il | S

formed. Whgg toldiichal TORYGRr 149 lis dirhngbiD GdtwerCthelinkia signil Hrodd leorbeSseddbt! T €1 €
Wi t hin the pen %E&d‘g J;g(?'flpen 101 circuitry includes a 35 buffer arranged to

store di gi Pgpdy % pproxi mately 12 mnutes of the pen notion on
the sypface) andif, W&%EGE/MQM&&Me4&sor@@nAl&emJefvares.moﬁem§ later.

The control l C IS np d.on th P 12 pen
101. Figur®d Tﬁ‘?‘g‘i%ﬂ‘“ﬁ? gb‘f"iﬁ] ‘?‘f’cﬁs%?'gf %pll%sjvsr%‘lr'qud A I'%%

archi t ect uméRBfeswa@@Mﬂ%rcmmpm‘&Amﬂﬁ’g&re 10 al so shows
representations of the RF chi t he sensor, 132 tri-color
status LED 116, Tigoteline prosion 1 °8’H““5“‘|_JE%§‘?§’I‘ i“g“f"ﬁ%ﬁ"%"éﬁ‘%gﬁé‘é Y2 ED
143, and themmmorséhmwlpﬂsM|MPm°mW@eh@ﬂlﬁ’éﬁl%!lﬁllﬁ 53794

i ncl uggs ahaﬁcﬁatmxhﬂgslgadw QERSSQtion D theBuBo kibecRBABBER i Aandnmbhaigenel data

bet ween co ts |l er chip 134. Flash nenory 147 and a 512
KB DRAM 14§Rare %ef‘emopu"foﬁa"&oomgcf&l\n anal og-to-digital converter 149 is '

arranged to ConVﬁfe}pmmgrﬁﬂ@ig%uﬁkcﬁpé‘l:onfpm(&hﬁbefv&&&ﬁolﬁ%SQfdhuﬂhﬁ&dﬁtOde 144
to a digit sign 10 An sens 11h the

i mage sens )’fg‘g‘ ’ﬁ%?’tﬁrr?s?cé%z(r/rgggc"'onwg{-’l aé’?ts%% anéfi'gsaggﬁl%%%cm rcait 154
are al so i reraliete§IG M%#‘BM@GU“WW“‘E"MSW%FﬁWﬂ?”llmP‘ﬁa@‘é‘“&n RF
circupo 155ma@daﬁﬁrdhﬁsonators and i nductors 156 connected to the antenna :
112. The controlling processor 145 captures and decodes | ocation data from
tags fromthe su’flieamﬂaeWsarlspﬁéﬂlﬁmgéC@M“?@Q’“W@“ﬁﬁb’“f%%“sensor
phot odi odecdkgifation; & ts'deskribed i @ pdpEeDs Itdichi@, K T Rdbuei(IN DlkRenys) RWagajdshil wd bl o,
short - rangg, {adi@ 5 éQM%&@&J&Q&Qs I 8 ikacdbion Hidend? 2

- medi um per fornance -

ener a pose SSOr e processor
145, di g| t Bpvicesy ¥olts?.aprghst 1, {?Bﬂﬁng@n"(bé‘h(’f’F% 6%?1?“?"3]‘"1‘&&“ é?and

baseb% circui t 154 llerké}?q m§£§%les sgtefaﬂ&g p&ggof&mwﬁm% l%flg and
>12KB 'vxlio:l-lex?co?‘:;cet vlltlrxl a surface lt% mcl:onrporaatess al::?icated circuit 150 which monitors the force sensar

photodiode 144 and wakes up the controller 134 via the power manager 151 on a pen-down event.

The radio transceiver communicates in the unlicensed 900MHz band normally used by cordless
telephones, or alternatively in the unlicensed 2.4GHz industrial, scientific and medical (ISM) band, and uses
30 frequency hopping and collision detection to provide interference-free communication.
In an altemnative embodiment, the pen incorporates an Infrared Data Association (HDA) interface
for short-range communication with a base station or netpage printer.
In a further embodiment, the pen 101 includes a pair of orthogonal accelerometers mounted in the
normal plane of the pen 101 axis. The accelerometers 190 are shown in Figures 9 and 10 in ghost outline.



controller ASIC Analog RF conponents (RF circuit 155 and RF resonators and
I nductors 156) are provided 20 in the separate RF chip. The inmage sensor
IS a 215X21%y@hke7CCD (such a sensor is produced by Matsysiyidosiget ronic
Corporation, and is descrithed in a paper by Itakura; K T Nobusada, N
Okusenya, R Nagayoshi, and M Ozaki, "A 1mm 50k Pixel |IT CCD | nage Sensor
for Mniature Canera Systeni, |EEE Transactions on’ El ectronic Devices,

Volt 47, nunber 1, January 2000, which i-s0i-ncor porated herein by reference)
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pages (1500 sheets).

Referring to Figure 12, the motorized media pick-up roller assembly 626 pushes the top sheet
directly from the media tray past a paper sensor on the first print engine 602 into the duplexed Memjet™
30  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 print-
ing 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



whi ch can range in thickness fromone sheet to several hundred sheets. 20
The repl aceable ink cartridge 627, shown in Figure 13 coupled with the

dupl exed pwo Bi/228079i nes, has bl adders or chanbers for sporivgydiiteati ve,
adhesive, and cyan, magenta, yellow, black and infrared inks. The
cartridge also contains a mcro air filter in a base nolding. The mcro air
filter interfaces with an air punp 638_inside the printer via a hose 639.
This provides filtered air to the prlnﬁhEads to prevent ingress of mcro
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printhead pozzl ’ ' ?Ipoem Ln?fnpm he cartridge,
the oper at |Wgn%rfng?s“f1§¥a%§?nhﬂ‘g?’ffzt9{3?%&g ctl vm{Manl nﬁl\mé the life of
the cart r:c dge. Tmedm@ko lem%B%JGMﬂﬁdﬁﬁmh%kathwmmabo3a
capacity for | ui.n I ng to
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movabl e axfeg/ gl ue assenbly 673 is nounted to a netal support bracket and it
is transported forward to interface with the powered axle 670 via gears by
action of a canshaft. A separate notor powers this canshaft. The gl ue wheel
assenbly 6%3 conRRINFERCONTRALLERARCHIZHCIYRELO| | ow axl e 679 with a rotating
coupling for thihegttpge Sioeqrontrolrn susifis’dl a tongyellingpecdssok750.arfictorycigptall @Y fieldbhi s
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through the front of the nolded housing 682. Tension ?I‘I ngs cl ose the
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of a docun®nt) "as It r anspo %asserrblex 605.
7.2 PRI NTERNGHRIPSY. FEFoPmiReseh processor 750 communicates gine

controllers 760 via a high-speed serial bus 659.
The RIP DSPs rasterize and compress page descriptions to the netpage printer’s compressed page
30 format. Each print engine controller expands, dithers and prints page images to its associated Memjet™
printhead 350 in real time (ie. at aver 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.

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



The net page printer controller consists of a controlling processor 750, a
factory-installed or field- 20 installed network interface nodule 625, a
radi 0 transe@yy@indt ranscei ver controll er 753, baseband cigcavidoosfide RF
circuit 755, and RF resonators and inductors 756);- dual raster image
processor (RIP) DSPs 757, duplexed print engine controllers 760a and 760b,
flash nmenory 658, and 64MB of DRAM 657, as illustrated in Figure 14. The
control ling processor handl es conmuni cati%8n with the network 19 and with

| ocal Wi r el essps 790as Well 3 3@ Bgunioiidath Ohis isT6pA OEmdid \Renld 1657 ddbbof i@, 617, control s
the user interface LEDs 613-616, and feeds and synchronizes the R P DSPs
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net wor kqygnt gfface nodule 5 625 is separate, since netpage printers allow
the network connection to be factory-selected or field-selected. Flash

menory 658t and t hern b Maickivee aﬁvaho.lxmm Qﬁlelutﬁho&];&fbggﬁﬁzAﬁﬂh RormailiCusk byt
engl ne contr [ e ) Q| ar
ac e‘&%"g‘g <ér t%? vep Qeﬁz a§ c anx dlc (pSl\éfband,

network inte POvTEL 4 Ot st sceific fpd medic
network i nt’éﬁ"!s&’cﬁé‘l“ﬂlh@ﬁ'&’éﬁf"i“ efegtiop to|Prswvide interéranestfiep copmupistionor k i nt erface

752. Net page net k_Lnter ne | nterfaces 10 jncl b
Fi ber - Coax ( HFC) \Agl;hﬁ o0 m’ T OfIRIRY ReOTaTEES M@r&’m %?P”Zglﬁgﬁ'@“gye{
transcefder srece’e'as«iaenﬁ‘fq% ﬁﬂemcgéwb%@@ncw Injap altemativegnthodizent, the printsevsvser S,

and W r el es Shd Hoihterfa06fpr shoAlrhnge colnfnkiiation Wit ufiablylcOifiglred nBthdpé feac €S | ncl ude | EEE
1284 (parallel port), |OBase-T and 100Base-T Ethenzet, USB and USB 2.0,

| EEE 1394 (Firewire), and various energing hone networkl ng interfaces. If
an I nternet.cohne ASTRZATNANGBRINING ¢ on the | ocal network, then the |ocal
network i nt erface Qusethp maip Feoerssas 750 thes. reqgivedoang aerified o Adcumentss paget leyofits e pagn e
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i ndust r?1, sci entTht PEPsAtiaresies a¢h| Page| dSiAiptibrand compress the rasterized page image. The main

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

30 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 ID, and control bits, and the data content of each tag is generated
during rasterization and stored in the compressed page image.



and uses frequency hopping and collision detection to provide

I nterference-free communi cation. The printer controller optionally

i ncor por atgpg ega22dnf rared Data Associ ation (1rDA) interfrcrabowor1180
receiving data "squirted" from devices such as netpage caneras. In an
alternative enbodiment, the printer uses. the IrDA interface for short
range communi cation with suitably conf %gured net page pens. 7.2.1
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previ ousl yyl QagGsld dlkfact fs €ad from DRAM 769 and passed through the print

engi ne controller pipeline. Once the page has finished printing, the page
just |oaded is mnmmmla@emmmwsowmmms inBlduplekedrearfiggitoge of

the pipeligg tmmbﬁc SR 770 O bR PR ngR TER BRI ad Aek, 15
expands (at 764 the Grou Fax cco 7gsseg Jrevel bl’ack | ayer, and
][ende{sd(]a ° “P‘h ng "g}lﬁ%‘ Isgvlpi bmeiccording to thegt;g

or maysdef i ned i, cintrdlter 780! cortdths B 3vwdpled mﬂaﬁme&%&agm hgeNEr S
(at 7&3) t he contone yer_ and co at, 765). th evel bl ack
| ayer overwm%egdmmrmﬁwﬂ&&&s o Wil S v 77

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 (11”), giving a line rate of 8.8 kHz at 1600 dpi. In the 12"

30  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 kElz.

8 USER INTERFACE DIAGRAM NOTATION
Each application user interface flow is illustrated as a collection of documents linked by command



| ayer. The resultant bi-level CMYK+IR dot data is buffered and formatted
(at 767) for printing on the Memet- printhead 350 via a set of line

buf fers. Msfofzbdtese |ine buffers are stored in the of f -pghiiaoblald 20 The
final stage prints the six channels of bi-level dot-data (including
fixative) to the Menjet- printhead 350 via the printhead interface 768.
When several print engine controllers 760 are used in unison, such as in a
dupl exed configuration, they are synchrddi-zed via a shared |ine sync
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appl i cation. @nermdmmowmmwﬁmwwmmﬂmwﬂhn&s

magazi nes sqtﬂommm%dstma%m‘iam%m&e@ts encountered in ~public
places. Fornms may al so be pre-printed, including, for exanple, subscription

forns encountered in pre- printed publications. They may, of course, also
be gener at ed® on- tmwswbﬁme‘tspage printer in response to user 15
requests. User-specific docunents and forns are nornally generated on the
fly by §5net3phge (HRARSING ANDPROPRINSDONSE t O user requests. Figure 44 shows a
generi c docunent 936 etz dlows @mmudOdnd objeatsye be Sipegil fridairoppkdt Thie eriabl@A2

and a user - SReed ndtfict (IRr Aip$e ystem 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 introduction
30  ofmodality into the user interface, since a dragging action is a single user action:

The dragging action may be performed using the non-marking nib or the marking nib of the pen. If
the marking nib is used, the user gets immediate feedback in the form of the drawn _stroke on the page with
respect to the user’s command, and printing of the result of the dragging action may be deferred. If the non-
marking nib is used the user does not get immediate feedback with respect to the command, and the result of !

35 the dragging action typically requires printing upon completion of the dragging action.



Net pages which participate in a user interface flow are father described by
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or the rrar‘!ﬁﬂgpfmt of ﬂayfdms Pfehpeﬁe d°f'!°d 1°f‘ﬁ@ 'FP&F%‘P“HQ“W%‘"&“%‘“Y?%%P"%@J%‘EF‘ get s
i medi at e hayaaRackeail ik REovinQighe THe giabiicalliefrbsentatién of ki dpgablé) Confgitor \wbjedh is

t t s [
et o,y P45 bali R TR el bl WS gl o 00 00
get i dlwbﬁéwm‘e?p‘éﬁ“%ﬂ‘qﬁéw and the result of 35
the dra t ‘g;emgh
(a0 0 acti on TR FPBELY ey o‘%ﬂ%%“"ags"m*”"’m&‘“%e b to
apply an oty hich the dpg saky maydentfym ofiget propieet fegiurs, B7Y) FIE D col or

pal ette t Oindrxe the byngpoter. to Brc@rq cougmad yittedespert ipom dsiet] a tieg sholypfram paitipwe tolat  a
| ocati on, Mofﬁéﬁa’f@é&d&ﬁnﬁh’eﬁgo@&tmb&%dméélaﬁ?e&atl%ﬁk&u@de&hedtb?ﬁmmi on.

Draggl g éﬁ% so be used to apply a command at a | ocation or exanple to
paste sel@t%8d 5 object at the location. It may be used to apply a

Cgﬁ{fﬁnddto ant Objieter, tarme%minesd;&eael %&:ﬂmﬁ&‘ﬁ&%&ﬁmt&]mmsfﬁ%&eg BOI n%
0 e drag stroke | s a n ch as, a e obj ec
and the € E‘I‘MB'F T‘gg '&I’é{ ?fs%lfg'ﬂ'i‘ %’yggegsec}tglée ek (')’ﬁm%ntt"é“ffocatlon
maybe |nd|ﬁaqb1emesaﬁe@eﬂustqke@3wilmt46 or it my have a meaning in its own

right. The graph| cal esentatjon of the dra | e conmand or object is
preferably such 4 B‘E"&r‘? W RS BgTPYE 4 © W‘“P‘g BFt QLY WG °5F%{Jg§abl e,

as wel2D ascliseilovg odassntamgmd sfftmidtag shiokegmy behGedsapinalahnaqusly\disigndte imitipleobiertsl dsy -
sel ect ed by adehila®l ok 504 R4 a nornal hyperlink. Figure 46 illustrates
the dragging of attributes froma color palette 501 and sone of the
preferred net hdnn lopermevitaitior oft thee dielg-amd-dwop feoliy cambe efftctert entixelychy apimpplicationnr

obj ect f eadygicfly, heQippiRaiBA Rtats a WaRIRg ﬁema@r enbigh BbSatiiDany uagg‘amueohmndae(aﬁmput er

to execute dW|th r espe bet [a
particul ar bb‘f)édf%ﬁé"&“ ZP g‘#’é‘tf |1r?g%1°1r'15| %‘ﬂ‘%’?*‘?{f)’é’@t“*?m be used
to de@bgnadresgediiEhe applijatianembegdsthe Wﬂﬁﬁﬂmaww o and gets ‘&%S“P‘F'b‘i;

However , Mmtaohﬁemmmhmﬁmhﬁmﬂmm command with respect to the

outline of an object,
Whenevermeuserdrawsasu'oke within the drawing field, the application is immediately notified

so that it can interpret the stroke relative to the draggable commands and the contents of the target area.
Generally, the stroke can be interpreted as normal hand-drawn input if it does not start in the 2one of a
30  draggable command. '

The implementation of the drag-and-drop facility may also be effected by the page server. In this
instance, the application may define each dtéggable command (or object) as a draggable hyperlink 506 (as
illustrated in Figure 47). When the page server detects a stroke originating within the zone of a draggable
hyperlink, it will preferably activate the hyperlink and include the name of the target field and the drag stroke

35 itself in the activation. To assist the application in interpreting a drag stroke, the page sexver preferably



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 Fi guisg dfraehddi tionally, when a user w shes to exeG¢mmosaigand
Wi th respect to one or nore objects, a 20 closed |loop or lasso at the end

of the drag stroke may be used to sinul ataneously designate multiple
objects, as is detailed by stroke 504 in Figure 46. The inpenentation of
the drag-and-drop facility can be effect8-entirely by an application.

Typical l'y, tQgveRNR dosidihdted bf the &3 bifoe ifito EofiikhtBGeiftivelo the bk BSne M. t O cont ai n
any draggabl e conmands (and/or  objects) as well as the target area (i.e.

500 in Figure 46) Amipglicitivhetampld of the0tagdnd drof’ aechhstism dekribed tabove id/in domfsitichf a

500 in Figure 46) ks sof acthsisn deariacit >
o ounCeie, el B HRC BB o b Wil pfcaon (RS0 e UG S
2500 at et v F HEFEt FRpRaR iR 2B MPSLATHD sopepRcisy dorker mibers NFATH R NEARSIe
Wit hin tfe dabiews secye i deinghd atpligogaplpiltiunpige composition fanee S30AFigires Shakliss)itekk pristal st hat

It can intergl&brd Rpass ool Btk hyffestibBon §raY h%f%mgﬂmmﬂ%t%gg@h s

contents of the target area, GCenerally, the stroke can be intérpr

nor mal hand- HPERRES W?nwp%@?bﬁﬁf‘z%fl%gt“'}‘wn'fﬂé potagions, prefepbly gl apl e
command. Thewvithmoerhamiics for embling thelheer thrchapeathelsizirof phe tenssponding phaly orzhatidne By
effected by Wdz&@ﬂ@onﬁ‘a%ﬁiﬁ‘ahdleh&o?h&ﬁm&ﬂﬁﬁ%&ﬁ&eu&%é%&h@%iﬁ%fw i ne
each drgggabl e co d r object). dr, abl e hyperlink 506, (as

T st r Paq e 1B o tiaoty b st o8P Y0P aehd BY o Sl ko on o

ori gi nati ng tknard ogmeukes displpi SV hish the userdeaty(dzags with theymatking pif lof the netpege pén, the rageds wab| y
gct i vat e L h imltigdadely vpadted iistkad, Biick thel Gsed HACmAdR SEthdesield fositioi @@ Sizelchakes] habiGhd dae

rag stroke 354 -V n She on_i.n
interpreti ng'%%-kd[;rn _gg %%%k%‘?&tuﬁgdﬁ)nagg @%ﬁ v%% %?%‘f'gargatt‘)ﬁ% &%m@}l@% th the

PCT/ AUDO/ 01 18gmackingnib, Hi4 page s dmmpediately ppdptedt when thecpep v if Fified fipmylye rogs wlse- i nt o
coordi ngges rel ati t he e the target.field.  An.a I cal.ion
exanpl quf t he ‘dr%%&“%.raggwﬁeﬁgga |s'sﬁ1n€ei§sg?°|l £5° B EePh |°Hp%sé%t5§tlh°tion
of a user' sieprerosiien{iAd infigyterz)o Bay exanmuioy @ Photormny heselorirdiom gassrgpbetogaphidilerand on
(descri bed i #cessomgychiaGrangd ®p@ler H@th aRR by By bhm pheseivh pigtiedl] Gdinds tyisighghron 23
May 2000 and./ | il e Q). d to
serve on de(rjrnéér? aIL %ﬁﬁ%ﬁgﬁg%ﬁag' ?@gﬁ@%ﬁo@ﬁﬂ?yfﬁ%% (sﬁqviﬁr% 52
and 53) to bETPGEREERycolifetion(f e °ﬁ§@vmb§ﬂﬁasb5?ger ?J?W%FP?’WW"EH'FWF%& 794 thep

r epr eseR0at i dawidng fivine <patpodw/dhg doliel I©8 (526 BiFgndis3ign péeirgigsfaleommbitiun R age.
Each phot o O delifdd taig@t@6sitldR ¥h tRSoSBANE. mmﬁgﬁbm‘ ﬂﬁﬂﬂs,ﬁ&%ﬂ&iﬁ%ﬁ@& The

annot at i ons, grgff er abl ¥ alﬁa1 w th cor_nelr | es for_ enabli ngn user to
change the sPFJ2W5F PR e PROBBIIEPIPY SR Aa™ing or IRTRG ™D e, pripagspen mprking mib ing i g
on a non- harrlipsen placein thsfcompositinn: The page ia not dtreetdiately updatixds buy the next time theiTagrgeuptated,
posi ti on%of hstﬁmopbaiwswn v hR1ROs estiohb lajaﬁgé, Bllobvhg aealnmyﬁ,bm.créﬁmd lafifre( and
resizin p mouse-contr o .cursofr.on a .standard conputer
di spl ay'.g V\he%ut?ﬁéé %ser%' A gégﬁgegﬁ?ﬁ“ﬁe mngaf?f’n%eﬁ’%wgfn’?ﬁsem{n%t%ﬁ%@bypen,
the page is Povstmappd/dnecrymddat ed. | nstead, once the user has made all
the desired positi d.size ¢ es. .he or, she n_“clicgk' ,on.an
<updat e> button tolpﬁé%'tg%i_wﬁ&asn’ﬁﬁga§ ecftsni \Peﬁgglm(')'rt}m B %%eﬁ’?gs’e".'piy\/&ses% ’tt“ﬁ‘gaﬁ“g?r
draw drags VAftHs Remand Gopfimnefbe jstrake) thi fdeletehsonkalyboxiin thermpeei off the gomppritior &dmynhen
the pen tip Alemitivily,alit dppliostion ey fimf)e reSaghibers finglelontihisds WioRé FrithBORS<RIENBIO | N
the congesi tifdn DY pdd dr b pif) ifaki bl e AR YoH:2 B eit? thsd, BE Gyt Binibb Shndigured o L D€
act directly on such a stroke and print an updated composition form (e.g. if 8 non-marking nib is used), or,
altermatively, not to act immediately (e.g. if a marking nib is used), but to wait until the <update> box is
clicked to act to apply the command(s) to the sclected photo object(s). Once the user is satisfied with a page
composition, he/she clicks on a <print page> command box to instruct the printer to produce a final rendition
35  ofthe albumpage. '



desired position (524 in Figure 52). For exanple, a photo nmay be sel ected
froma user's photogaph folder, and access nay be granted to other system
users by wayomh20an aut hori zation protocol, such as by spgmatesosiio
recognition. Alternatively a user may select a photo by circunscription or
| asso on any page show ng a photo fromtheir photo collection (e.g. on a
t hunbnai | s page 522 or al bum page 523, shown in Fi gure 52), and then 20
draw drag froma <paste> draw drag conffol box (526 in Figure 53) in the
mar gi n of g.de corgueeNTSELECTIGNANDASSDCIATbRORIBEIECTSd t ar get position in the

corrposgléI i on.  Thernp 8 RgeCspueRpdvidbsd ek KAk ﬁﬁyowhﬁerd Ml atosjbexoimaem:pagthe
user adds a tat| n.to the caonpes qw,_n.g:g) | ting
with the ne?%‘g A qm 'l"ﬁﬁQo °c'fr‘%1)8‘as°m% ace H%t e C r‘Fp SI |on The
page is not Immﬂb@e kafe&mﬂé&xﬁdmbummecﬂammte&mds

the anpotation is ShOV\g ‘Ee&%esa rrentlon g? seaecleg% the
annot a?i orfRgeLon o ap SR i“sé'ﬁe UPBhGS AREY 8 Vgaraﬁwn

st roke begﬂpplsauombyamwmtwbmmh%@mmmemmmﬁﬂ it is not
interpreted by the systemas a draw drag co e user w shes to,
say, delete a er@dmw%%%f° g?acﬂpwp%vn T&ELEE™ \Qﬂt’pﬁ’th a
stroke ofinddne fomwhishntie sslectipn Ing been ade.SThis diseription ingluded dhic aost secenbdigialdtk skt i n t he
mar gi n of ey Wapstivhisiited sphild frontthd 5 Ridtive W the/backelREhd ARR b thePageOen ERYes ST M| Y
recog se a sin % Contha ous o troke frotggto t.he goel etr>m??ax. 304k9Lfrom
any p t oﬂ“‘f‘ﬁ'@gﬁ i 5 Tl fﬁ’émgorrpos?tlonbn?orm er case, the
Syst em carhybaclink atifation Whas the gser ‘skicks’ g ¢ seleqtipn hyprrlink, fie|7egs seryer als RppFs FUTERt o

~ updat ed cogamsxiidnaneégmmﬁmm&menmmwlabmmqufﬂemmm
alternati v h?H( ﬂ:g gstmia |“a‘;ogj%(e g. if a mrking nib is used), but
n e

to wait u at e> Icked to act to apply the command(s)
to the select ed wmtue aﬁhi:ﬁﬁﬁ fese)ves oaaeen&.h@peﬂiﬁxeacnmxsatm&bedewoampage -

conmpogitio e @gﬁ ¥ gg‘g‘?%gm t he
pri nt 3? tonlﬁcr"odé%e‘geap%#a na% ren I’a?g 3“ﬁe a umb’ma(lmxedg Mﬁ%ﬁ 207
PCT/ AUOQ/ (rtay flign retrisyp %S%WWSEL YRt iz deek E@*Fé ‘The
nel page syﬁgmnqnmﬂcada@aﬁmmmrsmwﬂuMNsuwmwdnwmm}tect on a

printed neLpaofe paitiGvestd Bitkgret it sefeRioR Reid i héadthdiPay. € . tO associate the
sel ected object wth another object In the netpage system In one

preferred enbodi Wi trequdsting ubfedneedidet, theespplivatios nnay specifyf edesied séwpe i assistifiscr i bi ng
the gbgphigal, ﬁen SUB%P&I@&E&L@&%;&%% . i SolsibiéSkdpek Mlﬁe 1&&&%961::8&%“ The

user nay t e selecfed ect to g cat| b‘};ﬁeagtlxatl ng a
sel ecti on HEERb apdFtcly; %mfn%?é%’saw r‘f’o‘f“ﬁB‘i’t 'ﬁl"rsielr”ﬁ‘i’:l

regi strat |mesmysﬁaﬂamh@umbmue&mrlhemntmdt@@m09mfor each pen, descr.i bi ng
a region of a page _.instance fromvx‘lplch t he s | ectign has, E%TH?I‘EB . This

description incl &cdection gonfrg e e ppyfepe iof} @2y S y way of
transm tterbpsallghmeer,ﬁrﬂxﬁﬂdtvaiempbchhmlbabm@mbsP*Fefhfa!mg‘mnuﬂmdedof t he

page. gen strokes 10 are |nter reted in an ags[) |cat|o peC|f|$cémma ner once
they &Pe subnmi t t2RFIHE ot dogymspt st Fflegfon of grigle by &fo 3% vat i on.
When t he Uigtemn argdlé géup 507oas@ovmebﬁmehlﬁmmcﬂmkspe@ﬁveamma&é}e\f@lﬁeetﬁal ns

the pen's CidlibERduest, HEhdCeiva Atteknpt® 1 fndl S aFtiE1E brSidprededd R thesBlEHB regiond transmits it
to the corresponding application as part of the selection. hyperlink

activation, thusThagsmgelad selpctich chyperlipk aftjveion 3nd Whsequenthsslection [cpntegt feisval ecei ves
a selecti oinusm%wﬁ@@iﬁmmgwﬁ“gﬁﬁﬁ_eves the content of the

30 - When page server A receives a selection hyperlink ‘click’, it retrieves 510 the current selection
associated with the pen from the registration server. The selection is described by a page ID 511 and a region
512. The page server then constructs a selection hypér!ink request 508 (i.e. a specialization of the hyperlink
request 934, shown in Figure 41). The selection hyperlink request contains the pen’s current selection as
shown in Figure 49. The page server then transmits its own server ID, the hyperlink request ID, and the link
35 ID to the application in the usual way. It also sends the pen’s current selection to the application, The



15 selection fromthe page server which manages the page from which the

sel ection was nade. The application nay then retrieve the selection as
formatted dayeoishéowi ng it to interpret the object in thepdmgidveniibhe
selected region in an applitation-specific manner .in relation to the
formatted data, or as unfornmatted data, allowing it to rely on the page
server to interpret the selection region in a nmeani ngful way. Wen
requesting unformatted data, the applicat$on may specify a desired scope to
assi sL | the #flidatidn@iep the bkt DR dRfcurkeffsels@ibo idestify thepagy berddt nalligin Qﬂl@ﬁgg@i’v\ﬂﬂ!h-l
Possi bl e sco ' t [ ' 7 .and article.
I f the page %g?e$g@g%%qﬁﬁé l‘;e“g{%“’l n 'gfrﬂﬁ’fget t %e%g%g%fﬁeg%rcﬁ%gsﬁ%sﬁ%éﬁf'ﬁg to
the desired '%edssird format Sifapd qoeopding to theflesisad sspre S PageserverBaiges dhe servepD apdlypeslinhit ent
of the sel ectequst.ID Fiipplied dly @ tapplicatiO0 tobtih the@tlettishoftbmDotigind] Pagd 3ger ACPALE kertePBL heE
appl i catigon gRMas! ' | Leld val ues
whi ch ha\% been ?Sgér‘#‘?"tﬁé't’dﬁ‘g%gﬁ?{y‘g a %@J‘mﬁs lﬁﬁiﬁgﬁd%?gg@nct%%ﬂg% An

author of a HesERpheHly thegrloctiontoobtain infompationsiqt igipndediby thepsers by groupi ng al | the
el enents of an article. into an arti,cle.qgro N s, sho i.n Ejgure 48. -
If the applicati on%%e%‘f#%eé"%ﬁsgﬁ f&ccf‘gmg ‘é‘ég“é’%%g“?ﬁ‘ei“m@““%“erﬁe@t“ﬁaﬁe
request, t heSaRte SHIXNSHEY Setthe felection sappliqd by the ¢pplication bes aotfeen medified) Qreendgaserverhe
sel ecti on r eBibssnhe sdiédonpit Ririe@Othe felted @it fatdbispi dtdiding deicdtitehi of the Seltttion
subsequapt S gk&ailg e GplaRRs dERtd fofidPind scopel Filkfi &@&?ﬁseﬂh%%m&&ﬂ N
Figure 51, operates as follows, 30 Wien page server A recelves a selection
hyper | ink ' cPdie epplicationfor spplication-speeificpacessifg: ot sel ection associated with

the pen fromthe rﬂ%&@,&rﬁg&s‘ﬁg chéf:ﬂonm?ﬁcﬁlvﬁ? Jn&ﬂ r%c g&%i% egF‘I}/aosﬁthaQage

I D 511 and a_,regi on i e page server then Const| s as X
hyperlink re g g selection lyperlinksjgivation; thon the application; hqg, disastyecress ythe pageyGesthe 934,
shown i n Fi gepplicatibhran refitieve the tntictpags firoin yie edldvannpage exjerdg vayod e pagh BD éflte piige)uns

TtS own "o vian diflaffare EaOWhetod dF fUsich einl ScRAUCRTEY SE, 0 Bfh HRRDY ©
appl i cation Mé“’ﬁ"ﬁ%ﬂ“@ﬁ%‘.”‘@?‘“ﬁ S ﬁ?ﬁgéﬁf”h‘é’mﬁﬁﬁ"g"“bﬂ? ™ selection to
the application. Tg%c%@op&/o%ggmyﬁm%}ﬂe%af&ﬁéMJJ\;%%M«:QME 4 he

page IDin the cyrrent selectjon to identify the page ser managl ng t he
page on whic "i“H‘@“‘é%l‘“e@?ﬁﬂ%%W’FFefﬂ'ébe(dF@gm prpalinpuystroke wherqyerthe sggke o st s
t he content isadeliEhe geet may theroforefselephantobjess wittagtdnadverteutyentering at input shek iite dfidld Asat

514 and20ccOogugh, Herlishish e 161 Qbtial shice GIRAPRsidd htirelF 3l SRI\EHtveR diSHS the server
| D and hyperlink request ID supplied by the application to obtain the

sel ecti on from or i Hienpplicafengney define/tbe seléctioRmopmand @ thedfsrmBf Hseloddbmpapsseivit@ommand

sel ection fr5y9) HaEen S50, Ank &6 plabdddda Sl 1hiEondR B defpdiel, W privide Oublfilne O -
ensure that the ?"E%"I catl o does nﬁlgtﬂ%q%f .the selectiQn_tqQ obtain

i nformati on WO AEad thatame rex Sppprtifor page dypliggions o yor A
coul d sign the selmimeaﬁmf,.gtqg&ehmm is GitvheQ Yoy %&g\gﬁ;ggaeg?g% torils il B

to easi verif hat the selection supplied by tthe appl] as no
been m)g#f i e‘ﬁfmgﬂé'%g ks do L pgiption W&?%W&“‘?@ et gt seletion {a¥ th peg Apart i
sel ect ed pagtis fliffesercs, the sel¢etiominechanismqppratie indhemdms @8y 4 heviengmdeeqibedof t he sel ecti on
10 according to t Finally the

application's desired format and scope.
page server return$‘t ﬁ‘g“’?@i%e&"?lfcaﬂ‘ CRREAEER TofERE 19 FDRVE Pravigst | 40 o txaRle fofrthe
appl i cat i on-siogiowqttiachkment mechanisindgscribed. A hweer gy dorerample) dick bih e <t [figwdsi dutonas
nmade was gengédadete &nokdYages aiRin@P R ikt @ frdnRavainbll BR FamibhROnbd YodddSica @428 G | ON
??/ pgr ! It Eg acltzéu\r/easai Qrgthes E:ab:, or e%%le?l:@ Q}l'nkhgt%to} gag beq:%s%d gnl pslgtgstof %t%gl%itsuretﬁgmésh Tehe Esgrg €
adds a frame to a photo in the composition by first selecting a desired frame on the frame list page, e.g. by
circumscription using the netpage pen, and then pasting it into the composition (525 in Figure 52), e.g. by
effecting a stroke from/to the <paste> box to/from the pertinent photo. The system inteprets this action as a
command to associate the selected frame with the designated photo. The frame list contains a blank frame
35 which the user can select and paste to remove any frame from the composition. The page composition form is
updated to show the pasted frame.



application can retrieve the entire page fromthe rel evant page server by

way of the page | of the page) and 15 may al ready have done so before the

sel ecti ongyye@iRtirnk is activated. In this case, the appbé¢ryatiomsiipr ef er ably
interprets the selection region without reference to the sel ection content
retrieval mechanism Selection of an object nmay of course alternatively be
performed using a draggable command. This has an advantage in that a

sel ection stroke can be distingui shed-f#om a nornmal input stroke wherever

the stroke is rmmomeﬂ'maranme&hﬂrﬁmen aligkify>dn af Rattadhp Bidtbn stk Batdin

50" abl o Y8 egaf el gl iy Spch s S R AR
rel ativel WW‘FW‘WMWF‘?"&'&P?%° ehisrts, jylich asecapable of seleciop, (MFHASIREESi n t he
formof a @QA musamnpagemﬂemeeaeeammdy s8&6ng texs (g [venVsentancelphrggrapl/artide) Thi s
may begpl agg gQQQQEQmLQQ bl ﬂ*&mﬂﬁhﬂﬁﬂ ﬁmnlﬁmﬁraﬁhﬂﬂ

support i

consi s ent sel'ectron in t. there Is
consi st ent The GOy thenbraergipted Vigh-fog Wf‘ﬁm%‘@ﬁ dﬁ’aé%“é’l?{?aﬁ'ﬁ Piog oty
comand i Sadéedid thesetnadl tolascommadate the atethmensage server forwards the 25
correspondi ng stroke to the registration server to be recorded as the
current selection for the pen. Apart from this difference, the selection

mechani sm SPEHHYs in the sane way as preV| ousl describ e phot ogr aph
col | ection appl |'B'&P‘i¢ﬁﬁ‘"?’@f“§‘rhi“é’d°"1“é°% %"fﬁﬁ’d ﬁ‘ﬁ‘r"ﬁ f"“gqﬁ’e"
“sel ecﬂOon/@écimeltmﬂvbmminmimmmmwmmmmwﬂﬁcmmmethatel ick on

a <list framgRs3r il fBbuidheRrs, o Lﬂaﬁz&&esp&rﬁcmpa&nmgmas@@ntmm&p dniist of

frames avail ab for framn 0 522 i.n e 52).
Franmes carf“°Ff 8% S’é%‘%l"ﬁ‘“ﬁeg‘?ﬁ?ﬂgt’ “”93? 'mg%g ase R lﬁ’o’t“os o#l’ act ual
picture frlimiedto m?hmc-ﬁswomgeswbﬂnawemmapeﬁ%m W@%W by
first sel egldoRGeffenddéss kppRpkiafel PRI RO théifvehtioniBuly linfited HYAG Qttacikd Paimby
circunscription using the netpage pen, and then pasting it into the
‘conpodbtion (525 in Figure 52), e.g. by effecting a stroke fromto the
<paste> box to/fromthe pertinent photo. The systeminteprets this action
as a command to associate the selected frane with the designated photo.

The frame |list contains a blank frame 35 which the user can select and
paste to renove any frane fromthe conposition. The page composition form
is updated to show the pasted frame. WO 01/22207 PCT/ AUO0O/ 01110 -59 As
anot her exanple, in a netpage e-mail application, clicking on an <attach>
button at the bottom of every e-nmmil conposition page effects attachnent
of the current selection at the current end of the body of the e-mail. The
attachnment can consi st of any object or objects, which are capabl e of

sel ection, on any netpage page. The user may have made this selection
from say, selecting text (eg. word/ sentence/ paragraph/article) 5 from

anot her net page page, or selecting a photograph (eg. by circtm-scription)
froma photo collection page. The entire e-mail may then be reprinted with
the attachnent included, additional pages being automatically added to the
e-mail to acconmpdate the attachnent. CONCLUSI ON The present invention has
been described with reference to a preferred enbodi nrent and nunber of 10
specific alternative enbodi nents. However, it wll be appreciated by those
skilled in the relevant fields that a nunber of other enbodi nents,
differing fromthose specifically described, will also fall within the
spirit and



scope of the present invention. Accordingly, it will be understood that the
invention is not intended to be Ilimted to the specific enbodi nents
described i Ryd bgrabgeSeNt specification, including documentgerifghes at ed

by cross-reference as appropriate. The scope of the invention is. only
limted by the attached clains. 15 WD 01/ 22207 PCT/ AU00O/ 01110 60 _ 11111111

112221 11LJ0 LLErE 1 11l €Ls CLAIMS 1. A nethod for enabling
instruction of a conputer to performtas®- the net hoiiullm“Iﬂlmmllﬂgmnlgeps
Of. 5 providing a user with at |east one form printabl

provi de one or nore first viewable infersmsi on zones rel atihg to %oné or

nmore avail abl e commands and one or nore second vi ewabl e |nfornat|on zones
relating to one or nore objects; receiving, in a conputer systens,
indicating data fraofededdarsblng itiimes o paipatadpdifym thks, the emethod itlpdinglihe Geps
nmovenent of fhe sensing device relative to the surface, said novenent

i ncluding a stroke of part of 10 the sensing device on or relative to said

sur f ace; 5det er ni mga@.dmgau;ehameamwhefomsmﬁmmmmohmne &dio&atstngmﬂat a,
if the strokgeSubst e Yo dnk BKSore éoaﬁ&e Fand g eso?}ngre Eﬁconﬁt VIbF%?rma%on

i nformation zones w ong or- hore o vl ewabl e i nformati on
zones, and tFrRYSEAIAlng tp one pTIRoE 9bjegss t he stroke as designating (i) a respective

one or nore of sald avallable connan nd i 2 resp Qtlve nor e
of said objects; and 1% a SR ”gnﬁrrpétg'e‘%” SVSY %gg’h%éﬁ'one
or nore of smaalm\mrq%lo @eltebﬂveﬁéhe st gm’em%n%ﬂ@hdm #ioke obpartofij

obj ect s102. Mﬂhﬁdoﬂimﬁﬁﬁm&anﬂ%;erel n said at |east one formincl udes
coded data indicative of at |east one reference point of the form and

sai d i ndi cating dafetgrminingaip S peppten susteorand Spm tha indicating: datagif the wtrokesubstantially linds t o
the 20 surfasermgamwmawmmwmfm&hws@asmge d&¥aid £6ond GBMGabIB GnfdR@ition € Of
its nmovenent I 8|§n %!ﬁﬁ Ugl ggl Qe of the. COQJSI

data. 3. Theml;'rreg’cﬁgil(}lyeﬁe}“t ﬁngstﬂer erein sal qgt 3%‘? ‘one Tor mpl nc &5
coded dat a ieEmands g i bFsP&‘i‘fV‘iWWFVf“GP"Jfﬁeﬂﬂorm and sai d |nd| cati ng dat a
fromthggsensing deui.ce incl udes r,egar theldetl 0

25 4. Tﬁ:e met hod of €rear m fm\‘/\”ﬁe el n&%gl %"mg Ertantah ik |l\éle p%?dgé"dg%y
way of the s@ﬁ%’l’%"“ﬂ@ﬂ"&é’f“@éh@#atl ng data regarding its own novenent

relative to the surface. 5. The nethod of claim11, including the step of
identifying, in the conputer systemand fromsaid 30 indicating data, if

the stroke hz'lS en%&ﬁiﬁﬂoﬂﬂﬁnP%h%ﬁ:dqle%@foﬁﬂ&:ﬁﬁgcé@e@&%ﬁ%a&?@%ﬁea@&h@t' ng
to one or obj ech?t1 her eby_desi %?gtl ng sai d one or nore. o

01/ 22207 | " fprmy 489 paiq ipdiqeting BT TEVGHPOPFEIS deyico refative 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.

3. The method of claim 2, wherein said at least one form 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

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 surface.

5. The method of claim 1, including the step of identifying, in the computer system and from said
30 indicating data, if the stroke has encircled one or more of said second viewable zones relating to one or more
objects, thereby designating said one or more objects.



-61 6. The nethod of claim1l, including the step of identifying, in the
conputer systemand fromsaid indicating data, if the stroke has

i nt er sect &b ep2209r nore of s ln e zones rptHAUMPIIO oOne or
nore objects, thereby desigﬂ Immlmmmm‘ nore objects. 5 7. The

nmet hod of claim®6, at |east orfe 6f Sai¥l second viewabl e zones having a

vi ewabl e boundary, and including the step of identifying, in the conputer
system and from said indicating data, "Ft-the stroke has crossed said
boundary nmre t The meh@ef claimd, including He\stem ofikidnfifping it thocvepuder sysem @ndfronsaidd

avai | abl elm‘%wm ogusab i b (R salicsedoftinkifid 758l rethhg ® ond G GofiE NO

of claim rein said part of the sensing device includes a marking nib
and said %"Pf%ﬂ’é"‘i’yé“%‘?"ég P oneopmys obiee-q marking nib to provide a visible
mar ki ng on said surface. 9. The nmethod of claim:1, including the step of
identifying, in the conputer systemand fromthe indicating data, if a
user Blss e‘ffeCtQﬂeﬁ:&il%dedaﬁlk@attlﬁstd&$§£ﬁ3€c@t[d9i3ﬁ;b!ﬁ&oxﬁﬂfaﬁngafweﬁﬁie®ommf_ t
vi ewabl e z0 n end Lo intersec one e, irs
vi ewabl e z%‘ﬁ'gmg%mq'ﬂad {"ﬂ%d“o rﬁ's?mf esﬂgI d'F'L"d;n L’flfﬁm fea garse of
sai d one oqrossed paid belyjdany mere shge prce, mdtto wtvd m@est cgmtrw of ppidd aytilable pommands ifh o

avai | abl e G@inBeERndes ikiitied.ed out with respect to that feature. 20 11. The

met hod of claim 10, wherein said designated feature is a color attribute of
sai d desi gnat ed one or nore objects, and the rret hod incI udes the step of

settl the val a |bu accor the e a.ted one
?g cotmands” hg‘"ﬁgtﬁﬁﬁm #ﬁ’fﬁm‘% ‘(':’Teu é t"ﬁ'%f“éﬁgw
prOV| di ng iﬁﬁeisuhlebywpﬁméﬂm&mwmkm'@sww 25 surface including

one or nore viewable information zones relating to said designated one or
nore of said objects, said one or nore. zones including representations of

the designated Ggengheg rt;%amqb tﬁe%&ﬁ%fﬁ&hfyﬁ&,%&ﬂb&&ﬁm&%ﬂ%ﬁwﬁmd the
color attribute. 13, The rret I.m t he Sl#] %ceta Yr‘t”ﬂ,provmged by a
| anunar s uipgingdaa, ‘ﬁ“ﬁ'é“ﬁ’éteﬁ?ﬁ W’Efd??f@‘gn‘gdmp‘?imﬂt‘l B 8§57 fe ne form
on t h85substendab iptexset withivaerpe mord of saidifiret viewsbleewhesof cl ai m 2, the surface being
provi ded by a | am nar substrate, the nmethod including WO 01/22207 | 1"1"I
e e "t e "1l PCT/ AU00/ 01110 L S -62- printing said at |east
one formojp the : the
1, rﬁygatu[gaotaam ﬂ#gaa%mw fepe, of 2 AAREnded et B B o

coded data on e substrate | ar m 14, " i ncl udi ng
printing td{seenatestrasorggresf thepvailablesq ?“EF‘P‘})“T"W'BT%’ ferfi-he visible 5
spectrum 16. The nmethod of claim 3 which includes retaining a retrievable
record of each formgenerated, the formbeing retrievable using its

i dent ppy af. CoNtrhé Mbd of tidich 50, mﬁdaldat@m&ﬂat&zmﬂmamtm&aes@mml in
whi ch the Sens'ﬂgcodeﬁthgm&%ﬁae £ dr AR L L2 ot obif Mot fciblng fIBET LS 2

uni que i den | € Ssensi ng eVI | dentl les It as associ at ed

with a parﬁ'@&F‘lﬁn et compppndsn whi ch

12, The method of claim 11, including the step of providing the user with a further form printable on a

25 surface including one or more viewable information zones relating to said designated one or more of said
objects, said one or more zones ix_xcluding representations of the designated one or more objects rendered
according to the value of the color attribute.

13. The method of claim 1, the surface being provided by a laminar substrate, the method including
30  printing said at least one form on the substrate on demand.

14, The method of claim 2, the surface being provided by a laminar substrate, the method including



the method includes nonitoring, in-the conputer system said identity. 18.
The nmethod of claim 1, which includes providing all required information
relating towgbfheee or 15 nore ag uiﬂﬂm'mum" on t hepcadoBagiio ONE
form to elimnate the need for a c bevi ce. 19. The net hod
of claim13 or 14, the |aninar substrate bei fg brovi dabl e as a paper page,
and in which the at least one formis printable on nultiple pages and the
met hod i ncl udes bi nding the pages. 20 20:62A system for enabling instruction
of a conput eprintitk sBift bif16AELThS Bsh thel sH3trate/oh ldGAnd, AL, b @ieTifihe thde, PriltRs the G038 daRlol)
printable on,a surface to provide one or nore first viewable information
zones rel at]hﬁﬁ'%m'one or nore avail abl e conmands and one or nore second
viewabl e informati on zones relating to one or nore objects; a conputer
systemfor receiving indicating data froma sensing device operated by a
user regardi i) 2SThenivikeionlainis, ildeditpeisting@e cbdsd dat to'be bubitintiatly tncisibléla t wkiblace,
sai d rmvgrren;peét%g_l uding a stroke of part of the sensing device on or
relative to sald surface, the conputer system adapted to determ ne, from
the indicating data received, if the sensing device stroke substantially

| inks one or nore of said first viewable information zones with one or nore
of said secodd viBweaished dfigkhioy Irelichanrlugdes misiningractettidyahlecoaprdche sdch) forn gepergted) the
respective Ofsfinbeing RRie®ble hishipdtk denfiy 8d dotithe@ GO EPBIWG. 30 and (ii) a respective
one or nore of said objects one or nore of said avail abl e conmands, the
conput er system adapted to apply the designated one or nore of said

avai |l abl,e co nds . to the designated one or nore of said objects. This
Sheet red gebh Repft5 & o of qaon {1 it e pqain dpyioscpmagos g idieston s which ipart
111111 1111714 dodqed identip@Tthe/veiEing Aevite ©0d iderBfies-itB8beii assoched wiflsd merticuddr uset and imwhioh
wher ei n sai dihgdnethod &:SkhdePRShithrk, 1 he Wolpitte Ssian Mitladad.a i ndi cative of at lent
one reference point of the form and said indicating data regarding
novenent of the sensing device relative to the surface is generated by way
of the sensing by the sensing device of its novenent relative to the
surface usinlfr 5 atte mefhedof il Which ipgindes prpxiding) alf sgquirsdinforption sejatipgsimsaid onejonj m
21, whelbi n mert dhailadle topmatds onrbe 4 lasnont ford, wElksingbkadeddaiaacpirmeldiphy devie. of an
identity of the form and said indicating data fromthe sensing device

i ncludes data regarding the identity of the form 10 23. The system of
claim 20, whgrein.the nsi.n eyjgce.is a dto erate data regardi ng
its own rmv?r’rent ]_trh‘é a o:?’\‘/’g‘:k't"(%l %y’%ﬁ}"?‘%’g,‘ a@#%g},%?ﬁﬁ °15F3W€M'&g’%"h

i ndi cating ot % leaspone foqrpis peingable apmul¥iplepigss gud thomethad éncluden pinding thepiges: em adapt ed t o
identify fromsaid indicating data if the stroke has encircled one or nore
of said second viewable zones relating to one or nore objects, thereby 15

desi gnapong Al d Qs fol BakbfingHAnREdnDe a computer to perform tasks, the system including:

at Jeast one form printable on a surface to provide one or more first viewable information zones
relating to one or more available commands and one or more second viewable information zones relating to

one or more objects;

a computer system for receiving indicating data from a sensing device operated by a user regarding
25 movement of the sensing device relative to the surface, said movement including a stroke of part of the sensing
device on or relative to said surface,

the computer system adapted to determine, from the indicating data reccived, if the sensing device stroke

substantially links one or more of said first viewable information zones with one or more of said second

viewable information zones and thereby designates (i) a respective ane or more of said available commands
30 and (ii) a respective one or more of said objects one or more of said available commands,

the computer system adapted to apply the designated one or more of said available commands to the
designated one or more of said objects.
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25. The system of claim 20, the conputer system adapted to identify from
said indicating data if the “stroke has intersected one or nore of said
second Vi gygéi@2020nes rel atin bj ects, pdmABO111desi gnati ng
said one or nore objects. 20 3mmmﬂﬂmu"mmrc| aim 25, at |east one of
sai d second vi ewabl e zones havi*ng®a Vi ehabl e *boundary, the conputer system
adapted to identify fromsaid indicating data if the stroke has crossed

sai d boundary nore than once, and to'ﬁ:g'ply a different one or nore of said
avai | abl e commands if such an occurrence is identified. 25 27. The system
of claim 20 including the sensing device. 28. The system of claim 20 in

whi ch sai d2lpart Tof systweof slaimp. whereimspid atdeast gpe forerdngludes padpd data ipdieatiye of stdeast qre
system of efericEpoitd of the furkh i sdid ifdicamia Fitiwggariiny o emead o thei sasingdevicedteliive bitleat i on

means to inpart ' | ggp ' % i E%,‘H"% ' | | ify it
as bel gngi sn%cf'osg%mmg%yﬁ@%% us S'lﬂ{f 'S eef&'ﬁ@%&gﬁ&é@éﬁgﬁ%ﬁk@%ﬂ% HEEN
1111 WD 019t Respome gt rodebBR01110 - 64 30. The system of 66iii120, the '
surface being provided by a | am nar substrate, the system adapted to print
~said at |least one formon the substrate on demand. 31. The system of claim
21, t5he supf ace Jﬂ%&@ﬂ&ﬂﬁ,&ﬂ;xgﬂsaﬁﬁwﬁﬂ%ﬁm&&ﬁe@&mgﬁﬂﬁaﬁé’wapt ed
to print, sai Least’ one.formon the suhstrate on to print
t he coded ?f&fgmﬁﬁ"a#s é“@ﬁ'%“sgt Fare éﬁmfsﬁé s Richudes dafareg F“‘ﬁ‘?‘%r'%gs’g e{gﬁ’%f claim
31, the coded data printed to be substantially invisible in the visible
spectrum 10 33. The systemof claim30 or 31, including a printer for
print 10g oz3. t he Thasystnass clino20f wigtein the3dnsingldeeicesy slamad to) fenepitedatm r@ardiog itsdvn

I ncl udi ng o bhediiiRe FBR ASdeGn Rl pRitihd shil Inicahibgtia®. Of said laminar
substrate, to cater for a formprinted on nmultiple pages. 1111111111111
(il 121212 11 111 * C

24, The system of claim 19, the computer system adapted to identify from said indicating data if the
stroke has encircled one or more of said second viewable zones relating to one or more objects, thereby
15  designating said one or mnre_'objects. '

25. The system of claim 20, the computer system adapted to identify from said indicating data if the
stroke has intersected one oi_’ more of said se_cond viewable zones relating to one or more objects, thereby
designating said one or more objects.

20
26. The system of claim 25, at least one of said sccond viewable zones having a viewable boundary, the
computer system adapted to identify from said indicating data if the stroke has crossed said boundary more
than once, and to apply a different one or more of said available commands if such an occurrence is identified.
25 27 The system of claim 20 including the sensing device.

28. The system of claim 20 in which said part of the sensing device includes a marking nib.

29. The system of claim 20 in which the sensing device contains an identification means to impart a
30  unique identity to the sensing device to identify it as belonging to a particular user.
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30. The system of 8laifii 20, the surface being provided by a lattifhar substrate, the system adapted to
print said at least one form on the substrate on demand.

3L The system of claim 21, the surface being provided by a laminar substrate, the system adapted to
print said at least one form on the substrate on demand and to print the coded data on the substrate at the same
time.

32. The system of claim 31, the coded data printed to be substantially invisible in the visible spectrum.
33.  The system of claim 30 or 31, incloding a printer for printing on the laminar substrate.

34, The system of claim 30 or 31, including a binding means to bind muitiple items of said laminar
substrate, to cater for a form printed on multiple pages.
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