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approach couI d a d f.or thsom lon tribut esﬂ\l/e\n th

obj ect s. Aﬂ“‘&‘i%"@“ﬁ&‘t‘?%%’ %?) A fretpe TEEFR T BEPYErm t he
task of deleti NgrRRaQfiinGfin arépgméﬁtegt htch%mt@&bu&@twrm&e n of

the object and to _nove the o

15 obj ect, Pﬁfwmwﬁ'ﬁﬂpﬁf?ﬁ‘{)& %8%’? lg{hxl’refg's’éﬁgﬁei‘ ‘bf‘g‘rﬁ'%g%?%gandt e

that 6ul dthesoapumtrevbich in somssysteans cwh@kefﬂmgﬂwﬂ@m#wmmwﬂ@hf%em t he
use of a gfoapbémalmar&p @3 a tapliadal refiresihtaGon oD Rl Edmdind] ThASprdiditollfalso

r epr esent Iete on SEMTRRS d h oS users coul d renove objects fromthe
conput er sys grtﬁrg'em {)ng “an‘cvl' o;;58"%‘agg| ng" the object into the vicinity

of the garbage CMwM%r&cthem&hgu&wwmwmﬁaw&mﬁmatlon
r?resen tlo

of the co user.s _cou ate Opan n ect
onto the %g" generm‘f'fy TEFeY mrmé%"i%} 1’gd‘;“d;ﬁ""@fq " the
obj ect1® Thebiegk HQW%S@WW'@EW@%@ aﬁ@&%ﬂ'&‘r@%%ﬁ%& ‘E‘M?&‘b i ate =
attri but espmcmheﬁhpteeitﬁswailm&smugﬁbmwepleﬂmﬁiﬁdghyagsahemsmtbtqamgmaphu cal- .
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obj ect, or ofahet comipantl,eisersacvold detinge thit commband byt ydecing the nbjecy omd the iepresented ghrivgand,
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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 association

of objects in a computer system.
The invention provides in one aspect a method for enabling association of objects in a computer
35  system, the method including the steps of:



providing a user with at |east one first formprintable on a first surface
to provide to a user viewable information associated with one or nore

obj ects; preyh@imshsd user with at | east one second form prciyakbgien a
second surface to provide to:a user viewable informtion associated with
one or nore comuands; 5 receiving, in a conputer ‘system indicating data
froma sensing device operated by the used- regardi ng novenent of the

sensi ng devi ce r el providing a werswithcat fepst one first formauintebls e § Swstesurficn teeprpyidetth agser i N
the conput ervisusit Sfomish afsbia Wtionk Bdhdrddbjerty data, if the novenent of the
sensing device relative to the first surface is in relation to selection
of one or nore of meovidingalmsee itlat tehst simi sebomt foinamisthblooma second ssifacé wpmyvidatod usek t he

nmovenment of $eyis aRsha0sh a6l6Hed itk &b B hotEcoiardadi® Second surface is in
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one or nore commuands; 20 a corrpuJ[ er systemfor recelving indicating data
froma sensing devirewiingnee @beaithin inkaded Semkion bEGAN 411A8 P @b omd inchdig a
sensi ng devi 8 ds 1946 Ste Gr hd r second surface, the conputer
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ciated with one of tore gbjects; . .
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of the porms may iNgdifle GRdCHr Aedivhe! RGB! datd Grofila Rbsink WBile opaiQled®Bihe user
reference point,. of the fogam by neans of which the 1 ndicating dat'a can be
gener at ed. W@ﬁ??“f??ﬂq’ﬁ@m%’m&ﬂﬁﬁ%%tﬁé“?%m%ﬁive of the forms
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accel er onet PFeTHE SPBHFANER eﬁf‘&“&%“”s‘ﬂﬂ?ﬁ@“ﬂ%ﬂc"@?“@“ﬂ?}“’éﬁ igstof eidpt
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of a viewable ) n% %’srewrf'é?’faésﬁm%%gsa%%dfnﬁé’b%afo%r e?"ﬁﬁseﬁﬁcté’?%nég @(ﬁia'fgf a. viewabl e
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representation of szid selected one or more objects.

In applying the invention, at least one of the forms may include coded data indicative of at least
30 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 indicating data independently of any form, by use of, for example, accelerometers incorporated into the
sensing device, or by an optical mouse technique. A suitable manner of a stroke of part of the sensing device
on or relative to the first surface may be prescribed for designating an object or objects on that form, such as
35 circumscription of a viewable information zone, or image border intersection of a viewable information zone.



In a preferred form the step of associating said selected one or nore
objects with said selected one or nore commands i nvol ves application of
sai d one Qo Fisesavai |l abl e commands to said one or norepeBigfdiiir such that
the representation of said selected one or nore objects on the anended
version of said at |east one second formis dependent on said sel ected one
or nore commands. 5 Clearly an object iy signify any data set storable by
the conputer syshepeferalforasibsep afpssofiating said xednated @ oramrd ohjegyewity saigrelededofe an

i mage, a t Gthord dofAndsAnvoRElR: Eﬁ,%ddfmm@«mmemwsﬂmeﬂm tsel f

signify a corrmand to be, ef n the C@&F#%F%%M?@%?ég%ﬁ ute of
€

a conmand. S &Y
conput er sm@éMFéﬂpenémhéselemdonmymmedm@Sto pasting an object, such as

a piece of text or. an jmage, tg said second formlIt may relate to 10
searchPng the s eEl =p pbjort mw&ww%mm‘z‘&ﬁxmrmmg P2 ZPESRBeAPhl yi ng

an attri bu‘e:emﬁle) apiniage dr fpat of0 dmege, faoextritenss & cdmpater file, ¢ @lewage,, etct Ax bhiecemaysitsdftli ng,
border, et g 0, kI RS e the cobputét siHieror adafibiute oflciuiiana.ef f €Ct, etc to a

t ext Obj ec Pref erably, the neans for providing the user with the amended
ver si on of sal d Abtonn@ftihay 66y SnmamiChvailitte torbectiepd bysthd vgmgutepsystat. Eor cxamble,litt ast

one of the surfag %P;;nrw,e&rsqw eqhea\/ofax.l&m ﬁ%&&é&h%mtlhm gm 15

adapted to prlnt at | east one sald formns on strat mand,
wher eil w&n&ﬁ%%@é%&ﬁmeﬁfdfe%&ﬁ'mﬂ%“&%ea u'ﬁ’ ﬁ'@’ﬁS‘H‘ggmﬁ’t t he
sane ti rre aush dsheolbuo terure shadingn baedr, of treanduate chiett e dizs, font.afvisr efllodteto to a text
subst anti abgjees, i nvisible to the user. In one formof the invention, then,
t he respectlve formare printed on paper pages, each page including both
t he vi ewabl e i nf Preferstily, the meepsforpreviding themsehwithisheaumendedoversnmefdaid atdeast onelseporgloded

dAata InV: ML&W&? tﬂaﬁmut ﬁtqsm o’i:@m“&ct &m;wﬁoe&asygmm@&e sy
ccor gigngl erero resen vent i A n a
systerin ‘Tﬁt??qn&aé&“f)??é gﬁﬁﬂf%%"f‘ﬁﬁpcagmﬁ%%’fm ac“t'nﬁg o

conput er sylstmdahprl%Qwsmﬁﬁmhmﬂ%m&yﬂﬁmm@y%éwﬁtﬁw&wam

i nventi ;)n fﬁ&ﬁblbﬁﬂd&ﬁdm&emeﬁvéﬂmwﬁeﬁp&hﬁg&r&WWpaﬁyWI n a
particul ar h%&, QhRE"
net wor k, ﬂ%ﬁﬂwhﬁe&n{‘%@eﬁ SI ca Qﬁ‘q’ @%&f %dgl\ésposeg ie
surf ace rrem“!fl‘f'i%ﬁi'@ﬂe s‘tﬁ‘@“ﬂ”‘&ny sui tabl e structure. 25 However |n a
pref eryned enbodi.pen r4m SHSE qﬁ;élgg paper
or thée™like whi cﬁ‘ '?i"é%y’k]‘ﬁngmg Jgﬁﬁmﬁg&ﬁ% on |%nd whi %:hn“%%g b

i nt er act i omemforms capalde of E¥prACHng Vit 3 coppEr syTtera Vehile) the nqye)imathpdand gystqm.of BF@“" '
pref er abl y jnvdatitn ni2@ be WdCih ueimeioyw:ﬂouiusglecbmmhesymm iibd particlalyt prefineed fotaeit 8bY
enabling i ngfﬁﬁd?%pe%%bérg&mpﬁt?rQngucp&%em{ antially invisible to the .

human eye. ormmay al So include visible material which provides
information to ariysaly the #a iOdispbsad omp piface adedianm whith payrbe of eychitable gruétae.m  and

whi Chtz}‘])' si H},ﬁevm 9&% Oibodinehe Hor2Ss &sﬁamm%mm 5sShidt & dielikdPRdnt | ON

wth e rel evant en, code e syst al so i ncl uges ensi ng
devi ce to basths&gied data printpdgm it "’g‘ﬁ‘} d“'F‘?f&X"c‘B {CRPPUET W, e ?ﬁ’& 9BHES ome
i nst ances, ddtm&lmtfmbbuble ngt gahlusiively qutsidg diie visibsgpeictrm, tbhebymmgngw de machine-may
take a valr &eﬁ'&mel B stginBaf gb.utsmdts tlﬁfhﬁfxﬁreﬁbh'hé fora i Caiso ARBIdELAGHI parii Widal ed I'n
a particul ar eferred arran nen he 9% QRfLer ed as
a pen whi cf® Y"g ﬁé’ﬂ‘&ned"fsﬁ sﬁ)‘%’g@f y' ical lg;jnl’é{d%{i:imﬁ;‘%ﬂtlé(;ract|\l'/{e form
as wel30 asmexﬁewfgel%m%iny”@ﬂ’aw f“ﬁ‘ i rom t he formto be read
and transmtted othe 0 S mThe co a [ OV]
control infornat 5™ 1%8 ?X’E HRgRS ggmf'lg‘o% ereo %E%'ﬁser
causes i nseadirsomainstances, ecwmpmdiveml% Aenip, thesgusingevice gy fkefyatisty of fy@s B8 put er
system or Rejeféibly .compact and easily portable. In a particularly preferred arrangement, the sensing device is

configured as a pen which is designed to be able to physically mark the interactive form as well as to

35 selectively enable the coded data from the form to be read and transmitted to the computer system. The coded
data then provides control information, configured such that designation thereof by a user causes instructions
to be applied to the software running on the computer system or network.



WD 01122208 PCT/ AU00101111 -5 The nature of the interaction between the
formand the sensing device and the data that each contributes to the
conput er sysy§W/sm8os vary. I n one arrangenent, the coded dajcyQiebi@iformis
i ndicative o t he |dent|ty of the formand of at | east one reference point
on that form In another enbodinent, the interactive formincludes coded
data which is indicative of a pararreter ob6-the form whereas the sensing
device is 5 oper at Theonatue of the \intaletiohtictvesncibrafonn ang thet ssnsingudevive wwinthe datar thit aichv e
to that for md@udiG GOdRbeekys éﬁ%ﬁmytﬂgﬁéaﬂﬂmﬂ&@c&moﬁﬂéﬁmiﬁﬁmb&b&f

form In yet another arr

theform| de thec dat awhlch at
| east i dent ?bﬂdg‘gwﬁﬁ%e?ﬁﬂ?‘?“éﬂffs?ﬁ%‘e@mP%%m?ﬁ ﬁ‘@ﬂ’
to the conpufoen imlyds etnipd dmundbasmic@w oftpeparafetemof dhedfereh, etbstras ﬁlamsm dmceon

data whi gh i Lv}efté ﬂoﬁﬂéﬁhﬁﬁhve't@tbﬁf&ﬁn@éﬁééoﬁﬂu@rsfsﬁﬂ Behért »

IREAE kR e o el

of the comuﬁ@%ﬁsﬁmmﬁ&m%n@n@eﬂemmmwwwenﬂlpng
device. As i Rihsaddsta, AHAKE on datd FhidhiddnSits BPslertBRORUcO! the invention s

ideally suited to operate over a network. In this arrangenent, the printers
are fully integrat Bk prefensd bimagemens tiwosybtennang naxthbdbalsof cgplopsrspatiailyndysigied prinesrs to
i nteracyupve pik @ lﬂaacﬁtsmdpmé tRbeSinfeR lcomdlinth bf foHA bdACorQife Joaaméws&ﬁ HPhPY @

m xt ure of It|- ast. a oi,nt - cast .co t oc

Acoor di gl y. ek SR ERR S i ice PR G e e 2 s
and systens igtideelly suited toyoperaig oear agpiyorkcln thinarrangeingrf, dhef nuinters faxg fully integrated tinsg the
system Thi Snwdndﬂﬁwmmnﬁg@mbimm foers bR dénkafid QN Slfo forfdatibktindé¥atle forBOERt €T

systens. The g.%gg} &me ﬁnteE\ .n'%";““’"a wi dely used to display and

record |nforrra|on ormation is easier to read than
i nf ormatigon di spl aX&drdﬁﬁy,&Wﬁfm&ﬁbﬁﬁﬂvaﬁﬁ%m@ﬁMﬂ%whﬁﬂseﬁ un

on batteries, can ber a nbr| [ bustl C

oM LTS or ! T hteo oSk i e 3 it oD} T BB} SR B ofed il
syst em al | oweemPesr sysisris Thrradantegs Wﬁﬂ&%@WP@?m%ﬁ@ﬂﬁmmﬂ’
affords gr eﬁﬁn&ﬂ inlfdnBdEEIS asiexfto AXIh Siffbrfifitioh BispThyddv W tomphier sere@OMREHva pafiee kRO ar d

and nouse. Fﬁm! wu% i s of
the inventi on w |l now EI cccimscrl - ﬁ%ﬁ%ﬁeeﬁﬁ%&%%%xaﬁﬁwﬁal Yy,
with ref8r entipotable- Firthermore fhe syt dflgavingjapd Rapd-wafting tohe eapyred whish afigrdy
schematic ofmtﬁmmmmmhmmbeﬁmmmwwpnwt ed netpage and its
online page description; Figure 2 is a schematic view of a interaction

bet ween ‘a net e net pa e rinter, a netpage page server, and a
net page appl PEE?DESSQ'BF@&"F s3 i1 ust rates a collection of net page

servers and pri nt direenehind of e iaveptiop ik new brAgaibed. by yay ofmosdimiing:t i ¢

view of a hlqhnﬁleunblm&tdfmtmﬁﬁeﬁcnmhgdﬁv&ts methplge and its online page
30 Figure 5a is a plan view showi ng a structure of a netpage

d
t g;?r I pélér e %5“? Lis a,schematis of4 thafelationship hﬁweamrseMt mﬁgmewmwm@qmmt he

tags shown | re,ba and V|e of an S|n device in
the form of a ?paggm_mc aﬂ{fre““@!agﬁt%e m?é\’/agﬁpe“f ew %’5% W ng a efnati ve
structure of‘“’& &&&é“‘l"@fg“"ﬁ gure 6b is a plan view showing a reI ationship

bet ween a se{,ﬁgfs u@gmtsagﬁecﬁ?] ?ega%r:]seli# 4 rfmflfgrsapd ac;ehghllad 9W°k;35 view of a

net page sensi evi ce page pe
Figure 4 is a schematic view of a high-level structure of a printed netpage and its online page description;

30  Figure 5a is a plan view showing a structure of a netpage tag;

Figure 5b is a plan view showing a relationship between 2 set of the tags shown in Figure Sa and a field of
view of a netpage sensing device in the form of a netpage pen;

Figure 6a is a plan view showing an altemative structure of a netpage tag;

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



WO 01/ 22208 PCT/ AU0O0O/ 01111 -6 Figure 6¢c is a plan view show ng an
arrangenent of nine of the tags shown in Figure 6a where targets are

shared bekygeihaa acent tags; Figure 6d is a plan view papusmhiite
interleaving and rotation of the synbols of the four codewords of the tag

shown in Figure 6a; 5 Figure 7 is a flowhart of a tag inage processing and
decoding algorithm Figure 8 is a persyfective view of a netpage pen and its
associ at edFigugécsienplannipwf shenting-ap rrapgement obHning; of thitags shewnOin Figure, aywhers sagrisiaree

expl oded Vingh RefwedniGaclifRlagnge pen shown in Figure 8, Figure 10 is a
schematic block diagramof a pen controller for the netpage pen shown in

Fi gures 8 Eigak d;is a phab gicw thowing the isteriraving amiyaation ofdhe\syndels ofthefouneodéworts ofilicas
net page 'pr;hwi.-lg&& Figure 12 is a section through the Iength of the
net page printer of F’ Igure 11; Figure 12a is an enlarged portion of Figure

12 sho8i ngrxgnéﬁeiﬂm&awwmmmag@ms and gl ue wheel
assenbly; Figure 13 is a detailed view of the ink cartridge, ink, air and

gI ue pat hstﬁsmmwwmﬁem:emd#eﬁspw@mzmmﬁeﬁoe‘rwmres | 1 and
15 Figure 14 iS a,sc e tlcaﬁFOCk di a ramﬁm‘% printer controller for
the net pag% ‘H%T’P‘% Egpaﬁp gure 15 is a schematic
bl ock di 205k tﬁtsa%m,ﬁm&kmwofemmﬂdmw&w A dYPigl-&is I pr i nt heads
W

~associ ate h the printer controller shown in Figure 147 Figure 16 is a
schemati ¢ FgueClt isdipérgpediive vith of dvealloiuitdd nexpage pristercont r ol | er shown in Figures 14

and 15; 20 Figure 17 is a ective view of a single MenjetTm printing
el eneft, a%s%lééﬁalwnﬁ@m‘égéwggef‘hﬁwghﬂﬁm‘ﬁ@'ﬁ%H nter of Fi gures 10 to 12;

Figure 18 ers ctlv W O a rra tT"-
printing e#%'ﬁ"vasll%? 'ﬁedrp E" %Izs’%rl §s°o ﬁpéée%%“f&fm F]ﬁ use?r ating
- the oper atﬂsﬁgblt»ycl e of the I\/En] etT"' pr| nt| ng el ement shown in Figure 13;

25 Figure %ﬁfﬂh@ B‘%rﬂfdpecu ;}Iuw % NOf Line Segs’n”emgtpn%fe anepg‘%g‘\gs’g‘(ﬁeagram

Mem et m pr I's d C natlcwewo
Figure 22 mteepfg’slh@ﬁhw&lw ew of a printer class diagram Figure 23 is a -

sche n..class diagr.am 24 is a schemalic of an

app! :TE tio g“{ﬁ ééss“ fg?ﬁh‘g'ﬂm ET'@'ufr&’ cnﬁ%%?l '@"\%?vénv% a\‘ OCunent
and page dBscription class di agram Fl gure 26 is a schematic view of a .

- docunent and page ownership ass djagram, WD, 01122208 P )00/ 01111 -7

 Fi gur e 27 Y1k gamhemte %5&‘ @é%??ﬁ%“ﬁ'"ém ?p@ﬁ%f“l PR ass

. di agram @W&Mc@h@ﬁ&Mmme, of a static elenent specialization

cl ass di agram
Figure 16 is a schematic block diagram of the print engine controller shown in Figures 14 and 15;

20  Figure 17 is a perspective view of a single Memjet™ printing elemem, as used in, for example, the netpage
printer of Figures 10 to 12;

Figure 18 is a perspective view of a small part of an array of Memjet™ printing elements;

Figure 19 is a series of perspective views illustrating the operating cycle of the Memjet™ printing element
shown in Figure 13;

25  Figure 20 is a perspective view of a short segment of a pagewidth Memjet™ printhead;
Figure 21 is a schematic view of a user class diagram;
Figure 22 is a schematic view of a printer class diagram;
Figure 23 is a schematic view of a pen class diagram;
Figure 24 is a schematic view of an application class diagram;
30 Figure 25 is a schematic view of 2 document and page description class diagram;

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



Figure 29 is a schematic view of a hyperlink el enment class diagram Figure
30 is a schematic view of a hyperlink el enent specialization class diagram
5 Figure 3lyg§ea@hemnatic view of a byperlinked group cl agsydicggi@m
Figure 32 is a schematic view of a formclass diagram Figure 33 is a
schematic view of a digital -ink class diagram Figure 34 is a schematic
view of a field el enent specialization ct@ss diagram Figure 35is a
schemati ¢ Vi Pigr©17 ia schamaric Diow of d teriniilal ekneptspatialivgtioniiass d@dgrkm;gure 36 1s a
schematic view of a text field class diagrami Figure 37 is a schematic

vi ew of a si §igere 2riea sthemptig view sastatic eleent ppecialiption plags dipgrams 5 | owchart of an

i nput processj ng.algorithm Fiqure 38a is a.detailed flowhart of one step
of the fIomﬁ%?zgﬁgﬁwyﬂg%a%ﬁqﬂggﬂghﬁsgﬂ%chemati c view of a page
server COMBRghElfiiRlembile 429 of AR iomerk Sobhighif il SChEmRLi ¢ Vi ew of
a subscription delivery protocol; Figure 41 is a schematic view of a
hyper | i nl6 r egigasi1 i€d stffatid ivid§ b Byperlinked o clad diafra®, SChematic view of a
hyperlink activation protocol; Figure 43 is a schematic view of a form

submni ssi on pFigweds 2 scheingyig view afp form classdiagramat i ¢ vi ew of a set of user

interface flgw docunment jcons; 20 Figure 45 is a schemati c view of a set
of user int e?ﬂ%@’ﬁ‘é&?‘"ﬁ‘“ﬁ%ﬁ#%g"* “ Figure 46 is an illustration

of various SPW%MﬂBcWoﬂ%eig%ﬁﬂe&stMMcﬂs%wt es or commands from a

palette or menu to one or nore objects or object features; Figure 47 is a
schemati c Vi Bigire3s ica schemalig Siew of altliqokbok fieldclagsldRgram;di agram Figure 48 is a
schematic view of an article group class diagram 25 Figure 49 is a

schemat i10 vi Eigne)l6 ixa schematic view pf clagsidiagiipiss di agram Figure 50 is a
schematic vigw of .a selection page server command cl ass diagram Figure 51
is a schemat ?’5"?/%7é§ﬂs§q’m§‘°§'ﬁ§%ﬂggﬂﬁmr§{df?s§mr otocol; Figure 52 is a
schematic vi ﬁ‘ﬁﬁrpjﬁ@afﬂmoﬂmm% sition user interface flow and
Figure 53 is a schematic view of a photo al bum page conposition form WO
01/ 22209 PCTFighdxBh 3 2 dckailed floBcHalt dFuing dick of e Sohihhid dfElgureBs; PREFERRED AND OTHER

EMBODI MENTS Note: Menjefn" is a trade mark of Silverbrook Research Pty
Ltd,  Aust ral Figure 39is asphsmasic sipw pfagpage snpsergmpppnd elemant clasy dingmt | on i s configured to
wor kK wi t he. net pa net wor ked . co er system a detailed overview of
whi ch ftéllgl O\Ag’.s""f %%W@%“ﬁﬁ@&%%ﬁﬂ”ﬁ?ﬁfl every inplementation 5 will
necessarily ggRodYs Aldemfi view 572 nRs %es{%(ﬁa?ﬁﬂ fic details and extensions
~discussed below in relation to the basic system However, the systemis
descri bed i nFigirs42iansthendinpkedfa hipeink dctvation pivbé;t he need for external

reference when attenpting to understand the context in which the preferred
enbodi ment s Eifge Kdyraehematip viey pis forpsubmissiqn profpedint | on oper at e.

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

Figure 46 is an illustration of various strokes which can be used to apply attributes or commands from a
palette or menu to one or more objects or object features;

Figure 47 is a schematic view of a draggable hyperlink class diagram;
Figure 48 is a schematic view of an article group class diagram;
2_5 Figure 49 is a schematic view of a selection hyperlink class diagram;
Figure 50 is 2 schematic view of a selection page server command class diagram;
Figure 51 is a schematic view of a selection retrieval protocol;
Figure 52 is a schematic view of a photo album page composition user interface flow; and

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



In brief summary, the preferred formof the netpage system enploys a
conputer interface in the 10 formof a napped surface, that is, a physical
surface WRigsh, Lot ai ns references to a map of the surfap@r,Am,‘mﬁl ned in a
conputer system The map references can be queried by, an appropriate

sensi ng device. Depending upon the specific inplenentation, the map
references may be encoded visibly or i4q®&isibly, and defined in such a way
t hat a | oCBETAJLUED PESCRIPTION DR PREEERRED ANI:OYHER EMBODIMENTS DI guous nap
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These are grsglggmn{' t ex graphi cs and i nages printed on ordinary paper, but

whi ch wor k ROEF ct|ve web pages. Information is encoded on each page
USIk ng ink which ié.?b{, i Ifamgﬁmh&ageqys%mmptumlc&gﬁehum% ﬁ)ﬂﬁl | The
In r, n er e an e nsed y an al ly
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printed netpage can re i nteractive formwhich can e

P Byt he s Sy SF R S e e PR B e RS M°“°@|“@f§ﬁr5'ﬁ4=%at Iy,

Vi a comranfeMSI on between the pen and the netpage system The exanpl e

shows a RequestI form ont ai ni ng name_and_ addfe | ds and a s bm t
button. The net p% 'tj? pelicy qp the Bro °ﬂf’éﬂ’§ i nk,
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(i.e. textmmﬁﬁ@m@hmt?mt he exarrpl e), to all ow t he net page systemto-
correctly i nter r et Vi h The ,subm t. b for
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Figure 2, tfn ch‘ﬁaﬁﬁ@ﬁa Wageilig htonanqan;etfeﬁgnﬂ:ﬁdi arfdQoirer@ll W\bumﬁtherltat e/ vetphgR

Figures 8 B effdaiedts ction
with a net%gg’é pr ?feo'(rlsﬁgfk 1nnternet connect r| nti n‘g’;d g;’)’p agr?:e for
hore, offlﬁ'@mﬁF’IWﬂﬂiﬁFde“"ﬂg’ég”FﬁE‘“fféﬁm muni cat es securely
with the netpa age

PaOg, iRlstalh &1 Orm@ﬁ%&%ﬁc rettt&.t.tm&mamimeb@ﬁtea age

printsr 601, apr own . I n Figures
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demand, peind aizaktpage shystane Vb epspls showny (Reied’S form Gasiahpyey st gddea fidds avhd ot her

publ i cat i offi Ghbrdn, e ndbfagicboblsts Bf SHRnicliR) J gridtediRing ALY BE bid \¢6ued GtNARIRE s YN T ke a
personal collection of tags 4 using invisible ink, The corresponding page description 5, stored on the netpage network,
describes the individual elements of the netpage. In particular it describes the type and spatial extent (zone) of
35 each interactive element (i.e. text field or button in the example), to allow the netpage system to correctly
interpret input via the netpage. The submit button 6, for example, has a zone 7 which corresponds to the
spatial extent of the corresponding graphic 8. '



conputer, the netpage printer is an appliance which can be, for exanple,
wal | -mount ed adj acent to an area where the norning news is first consuned,
such as in ydafsndm Kitchen, near a breakfast table, or negipidvot@
househol d' s poi nt of departure for the day. It also cones in tabletop,
desktop, portable and m ni.ature versions. Netpages printed at their point
of consunption conbine the €ase-of-use of9paper with the tineliness and
interactivity of ansilstr@edicRiguee, thetipagrpen/i91, shmfmmdifmﬁf\gmhss@wninrmmes:page
pen 101 i nt e galasciled {1 nofd QetiiUIH, vstatsa; éaﬁ)uanaw.ﬂtﬂaba , 4n Féeflet-connected

comuni cates, .via a shart-range radio li'pk 9, th |nteract10ntoanetpage
printer. ThePsfseApeljancg dor hemey office of, mobilg use; ﬂ'teé’r'at% ﬁ%“&%‘ﬁ@m’r‘ﬁrétf%?%fhﬁage
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confortabl e handling. The "nel page printer exploits the growing availability
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househol ds i aamauelvteqhoﬁtateém ﬂm 52 BheRicdth A6 Redbve Wikt RE bither B61 L0 @d Pand
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Netpage publication servers 14 on the netpage petwork are configured to deliver print-quality
publications to netpage printers. Periodical publications are delivered al.'ttomalically to subscribing netpage
printers via pointcasting and multicasting Infernet protocols. Personalized publications are filtered and

35  formatted according to individual user profiles.

A netpage printer can be configured to support any number of pens, and a pen can work with any



pen. The netpage registration server conpares the signature captured by the
net page pen with a previously registered signature, allowing it to

aut henti c3}Sodiidsnguser’' s identity to an c-conmerce serveperibhffhihi OMetrics
can also be used to verify identity. A version of the netpage pen includes
fingerprint scanning, verified. in a 10 simlar way by the netpage
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its nane, diigdml&cﬁis&ﬁgﬁﬂtcbx@mbﬂa)/sedo'ibﬁb& asksoatcmﬁuﬁahay:enﬁbdmm Wb &indodre of -

the corr esRRfithBYut bf e %%go@,ﬂmargﬂ&aa% of
association part - o ator en t he
assoc |2§t i ofslatopstip be‘ﬂ“@é%?di‘%"i”éfﬁ‘&ﬁ“‘f’"é P%ﬁ‘ﬂ"ﬁhéﬁ "PE‘ g 3"“?1§13§3756FM“85 a

sol i d | i nebejuiderstosilin thevbllorig3@p i a clads isithoaght of asrtipaset(of all objedtsaf e class,afd dass Adjsen

triangle) | BA i By W oubsed X\Vﬁ@umqhaaadﬁuama%mse&n&w&en up
into mul ti “&%Sﬁ%f;?n%m ass V\/mschfi S duplicated is s ovvn with a

dashed out e main diagram which defines it. i s shown

1 1 NETPAGES Nt Bt Arain s Ha el e e hasn) i s e e
b |1 Z5Thetpig o s Fe A 98 o 0 BorepL R g BP0 on
and i nt er asperated frome thy ptyibute lisGby/a baxizotal diwe. bd}qslastdym%foﬂmwmgww ot her
surface regésitmbdeiedsi bl y tagged with references to an

An association is drawn as a line joining two classes, optionally labelled at cither end with the

multiplicity of the association. The default multiplicity is one. An asterisk (*) indicates a multiplicity of

30  “many”, i.c. zero or more. Each association is optionally labelled with its name, and is also optionally labelled

at either end with the role of the corresponding class. An open diamond indicates an aggregation association
(“is-part-of™), and is drawn at the aggregator end of the association line.

A generalization relationship (“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.

35 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



online description of the page. The online page description is naintained
persistently by a netpage page server. The page description describes the

vi si bl e | ayquh opnagescont ent” of the page, including text, graiwsodRs
imges. It also describes the input elenents on the page, including

buttons, hyperlinks, and input fields. A netpage allows markings made with
a netpage pen on its surface to be simul-tfdneously captured and processed by
the 10 net pdeffleedsystem Ml tipl e netpages can share the sane page

descri ption. However to allow input through otherwi se identical pages to
be dlstanU| gach netpage i s assigned a unique page identifier.. This
page I D has uffl preC| sion to distinguish between a very Iarge
number of net pagesNetegE e thefoupdationon which aistpags Brtwagieds byilt. They providea Raperfasedysery o
printed tag. inttifee bptplishdinbinktihand iin@activiseiees. 15 page on which it appears,

and thereby indirectly identifies the pagle description. The tag al so

identifi@s its ownADngeegspsist ofapriptedpage{erothensprfacesesion) nyeibly tageer withiseferqnees 9 an e
descri bedbl nodliWcEscﬂﬁiBﬁdfhhele:Q%miﬁ@ﬁgeﬂ&&npﬁﬁﬂnﬂﬁﬁﬁdeﬂpdsﬂfcﬁt&bﬁdmﬁa@i@igﬁﬁeﬂéﬁ i nk
on any subst \ﬁ?lﬁ IR 1A =Tk

Near -i nfrar eg&&/a%/ E?nhdgscggrge | nv?s‘%@%‘ﬁ&hﬁ“ﬂﬁk}%ﬁ %ﬂtﬁg&e easﬁ y
sensed by a ¥aF9 dpscaibesithe inputsleanents on fhc page, jnclnding b “%W‘P‘&t’édf"l"!‘ ds. Axgfpage t ag

i's sensed byallamna’rhﬁgs hﬁ&g&thsemgfpehmishaﬁaﬂbpagﬂﬂmmlyaﬁdmahﬁﬂmgsedw&el S
transm t1bed neI page systemvia the nearest netpage printer. The pen
Is wireless an cormunl cates with the netpage printer via a short-range

radi o |ink. Tags aMeltifleliicipages € Shaiy 8 Srelpaga BEcripEsASHIweves o Ao Bt thivagh otha®vispen
can reliably R ai3ned o sdm{a% & |abdfike pPRe. It
is inportant E at thetopLen rec'%aﬁr;zcielgt gee%age I'D pos#tlorﬁoﬂ’gnﬁ%very

i nteraction Pﬁeswa‘g%meeh%a"wawm pumberofPFtPRBES-st at el ess. Tags are
error-correct abI y gg;ggx?-;- Wty g! Y] e

damage. Ehe net pa E%%%g‘g?té?\%@nm n a‘%‘ﬁ a unIHE %e Hﬁ%?%ﬁ%ﬁgségﬁ ach
pri nt ed WRet peageon “&ich oRprre: T“F“'P'Gby‘?FHWH’('S?“ﬁﬁ‘a‘hGWH"FE‘P““Qe‘Eh 5% alygddeptifies 15 9% ed

val ues for i psititn ohthe pags Chamactetigticspéihetagies descrped inmork dataildelo pri nt ed net page.

The rel ationship between the page description, the page instance, and the
printed netpage i sTh&WATH "H“Sﬁ?débm‘"FH@‘%?raPN“@&‘th th'g@ﬁ?fﬁgfeﬂféﬂva@ @®f a
printed net pérgifaryape e linfrdiod wahblengREGEinvisilad (6 he Runiafs eye Bt a $AihCserBiddgl a Wilild-Rath OF N

t he net page g&g&%&w&,gp it and, if known, the netpage user who
request ed |t NETPA! AGS 1.2.1 Tag Data Content In a preferred form

eﬁch_ t a@0i denti fi estakfiﬁeﬂ%&giy@ﬂubﬂnﬂkbkﬁhﬁntthe&maﬁﬁ,mdlﬁdmkMxlsQﬁnﬁﬁﬂtdlaﬁoﬁé
that tag wi : f rel at
the region a"gsJH'L‘é1 \7\#3’? "{’g‘r%%%“t ﬁ%’tﬁ%@&ﬁ?ﬁ%ﬂ%@ﬁ%ﬁ%@ '%@‘i’? 1111
-12 flag bit¥gigrragegpada %sgmeﬁ%mw We@"%"d“”ﬁ?’bw&fé‘
f eedback i ndiestint tagevef ona sihglmn:kcmm:emamap&dmmmdpuhemda@mmﬂpemomf
the tag, W t 40k bRGcREVh & &evsmeembﬁaehaﬂn fs Qafefeds OFagd £e amaﬂs‘a@cubﬁtew&aqé the
region. 2? ?%Egg lebé{; or e Ie Il lumnate an "active area’
when i n“t'he %'ﬁlf)%'i’f iSffface dx¢ be nore clearly expl ai ned beI ow,
in a preferred enbagiip a%&ammgeaamwewm b€ BhoRiad it to
i nvari ant structurtgii whi ct} aids_initi nd . whi ch ssl sts in
mini m zi ng t &8 W’”\Rﬁ&b“ﬁs ‘?ﬂ’?@“@ﬁﬁ‘?"&&’ef“cﬁ‘ BYHEP8E nsi ng
process. The tags ﬁe%&@ﬁ%&eﬁdtﬁeﬂa&%&as@lﬂ;ﬂ&i&epﬁgﬁsm@?gﬂ%gnnﬁeugiﬁagemshown
in Figure 4. The printed netpage may be part of a printed netpage document 45, The page instance is
30  associated with both the netpage printer which printed it and, if known, the netpage user who requested it.

1.2 NETPAGE TAGS

121 Tag Data Content
In a preferred form, each tag identifies the region in which it appears, and the location of that tag

within the region. A tag may also contain flags which relate to the region as a whole or to the tag. One or more



ciently small and densely arranged that the pen can reliably inmage at | east
one tag even on a single click on the page. It is inportant that the pen
recogni ze ¢ hgyR3@e | D and position on every interacti onpdphbedidigiiPage.
since the interaction is stateless. 10 In a preferred enbodi nent, the
region to which a tag refers coincides with an entire page, and the region
I D encoded in the tag is therefore syrd@ynous with the page |ID of the page
on whi ch t s bitcegayofeiresiple, signila tag ks devide octiravide feadback indicatieypf @ Andtion askocisttd a t ag
refers caniindfimisll e ol i ool R Bl o Bt B/ ol desciihfoll 498 vegioh

exanple, it can coincid the zone of an Interactive elenent, 1 n which

case the réﬂ?’gﬁ?‘q'ﬁyﬁgﬁmkmm‘Vd‘é‘ﬁ’tﬂ?@n‘@‘qiﬂfh&ﬂ’c‘f"i‘ wetlitka nent . 15 Tabl e
L L kB A i

Each tag contains 1. Its of 1ntormation, tyﬁl cal own in
Tabl e P Aweeqgnized dpvariant seerure hick aids igjiial detectipn, nd which pssists in minimizing the gffectiof pay. 1y ¢

tag | D suppap iducal Hy @ isefacei Byethdxknstup prodss 1The thgsyiefaubly tilenizleatie pagd, aidgersufiegi ons
can be mp%gn?{%lﬁgﬂd%mtﬁah%mkaﬂ%ml%gmﬁﬂﬁoﬁe%gekg%ﬂsﬁﬁkﬁc?&tﬂ mpl y

by using a ‘ng 20 re%ons and % s. _TIh 00-bit region I D allows 2100
(1030 or aPsf-[Iyis Epprayt thetthe pen fegognize E*)FH? BYsPR oY tign i dhe pags;sitfe| v

I dent i f i edthe ibte@ctidn FstgeldSat a Encodi ng The 120 bits of tag data are
redundﬁntly encoded using_ a_ (15, 5) Reed-Sol onmon code. This yields 360
encodd® bits con®iaPreferg Ehbodineat theigion e wiith atagrefers poincideryyith en catfe page, tildbe( 15 1)
code al | owegiompiDteacoded $n/thdxag is thétEfore syn@yrsous withizhe regr/ID ef thegeizepa whiclotlemgappkarsi . e. it
i's tolerang ¢dfr efboalidhie) the RbiboPo whittl fag@éfertdan beln ABUErP RibregrA LY AECbr othe fubact- DI

synbol is represented jn,a.spatially.coherent way.in the tag,.and. the
Symbol 5. of FERERE R g 82 spd ot of RS Strad B opliore % ek m S S,

" Thi s ensur identifyithgtintespciyg plementer ror (an error affecting nultiple spatially

adj ace‘%t bits) d,gr{;feaei a, m ni mum nunber. of synbols overall and a m ni num
nunber'Yof synbol $*1%1° %‘gf“bne codeword, thus maxi m sing the |ikelihood that
t he bur st W"'ﬁr&t&io‘&{bt&)" ected. 30 Any suitable error-correcting
code code [kgfondB US@@oT T prace Ul a (15, 5) Reed-Sol onon code, for exanple
-a ‘Reed- Sol pagp codepgith nore or |l ess redundancy, with the sane or '
di fferent [Epgdol codeword sfzes; another block code; or a different
ki nd of coffetal such & onal code (see, for exanple, Stephen WO
01/ 22208 PCT/ AUOCO 01111 -13 B. Wcker, Error Control Systens for Digital
Communi cation and Storage, Prentice-Hall 1995 the contents of which a
her ei n i ncor por aask g gom %é@-bf'%?fé?fm.wf?“l.“g“ﬁ%F@&P intlgble L AssEing e The
physi cal r sydimeasptdaisikye 64fer e iich,g,16-bittag WD sippors ik inesizd of up ko024 sgiee irfchex.ed
target stryugllfeBshs L be hbpped contthioud Nelini inkBRinEh g 1B pRd:fiosinkly by Wiy dbhakigd

tar g e G et 2 YocRhi s I hoi 3 £ 5024 i el oD A R e

uniquely identified.

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

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 mummber 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.

30 Any suitable error-correcting code code can be used in place of a (15, 5) Reed-Solomon code, for
example a Reed-Solomon code with more or less redundancy, with the same or different symbol and codeword
sizes; another block code; or a different kind of code, such as a convolutional code (see, for example, Stephen



detect the tag and infer its three-dinensional orientation relative to the
sensor. The data areas contain representations of the individual bits of
t he encoded g@gy/Aaiga. To achieve proper tag reproduction, gciadoddihf
rendered at a resolution of 256x256 dots. When printed at 1600 dots per
inch this yields a tag with a dianeter of about 4 mm At this resolution
the tag is 10 designed to be surrounded 13+ a "quiet area" of radius 16
dots. Since BlWiclgt) Esdr CamekSyitGnsdir Digitdl Cothuminizetioe ehd!Storags Bieticedll 1995gths contentsuff| y
adds 16 dot Syf:§ JhliEin GidRhlh Wi @RRig. Of the tag. The tag includes six
target structures. A detection ring 15 allows the sensing device to
initially detect the tag. The ring is easy to detect because it is

rot ati onal | y1.2.8var Plysicatiag Sbactarese a sinple correction of its aspect ratio
renoves nost of thm@ﬁjsmt@meﬁm@%amﬂmnﬁmmuinamdumdﬁfgétemicaiekum@xis

16 al | owg thﬁ&?%@&a&%&ﬁ‘é' rhd iR SRS 2 R O U & i B0 pen

orientation of sensor . or I ent

i s skewed t odejertethe)tag aphinfsy, its @FF‘@H’F’&W’E)H“"P?R&r“‘b‘E’F éﬂ)@&t“‘r% s dgfa asas cputgip | ow
t he sensi ng tipvseaionsof the ihdividusl bits ofith€ themibdtag dad- di mensi onal perspecti ve
transformof the tag and hence an accurate three-di mensional position and
orientation of theTe ajevecroperitscrepredustine ths daggorenderadl pt & regolytian of 256256 dpteWhan e
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shape igqgCir ord o {. cki ng
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det ecti on rlﬁ’g‘““wﬁs’émﬁ’ﬁk‘@gl °Ef°r"é91§ff ivediamelorOEHEAE of data bits V\Athl n the
tag optinmal. To maxl Nl se S each d bi.t |s reRLesent d. by .a.radi al
- wedge in the formo1[E anmg?ses’é‘%%%?shamﬁmny ‘%&V\% rm&l al ?l%'ees a &t“ i t'aEl
concentric cideghftcare- T gag is eayih dofpeichgeens dds retatienally mepment eiid Becprss LRl copeclinog at
1600 dpi anditsaspeel extio Bmewds it of tha tifetts sfphaﬁawé hit&udnnﬂﬁhenwh&)ams L Gallaivs theesacrshg

equal tqgt hi g.nd g;d%dmugtﬁa Egtl.ggﬁﬁ; y\ﬁq%
di.rection |s§evﬁ y equal "to t m n| rrum Fﬂn‘g‘rﬁgsl on, ‘I‘::la @u%&t data syrrbol

i s representﬁ‘&“b’g'f"ﬁ t°a"r‘ ojda puigpe opisusatifn. Fops perspactjye tarests 47 pllaw the-sensing devise o dnfespn o4 c h
of the six cadwmd&mmsnaabdmaﬁteeﬂmfmbmmmdmmmmwmﬁmlmsm 18a

to 18d in ini3hdidadnet O detsphiiftle o MY RRLS are allocated alternately in
circular progression around the tag. 30 The interleaving is designed to

maxi m se the aver agietag atuctires att redundamly labe to/improve ey imimbitysomoBal s of t he sane
codeword. In order to support "single-click" interaction with a tagged

regi on #Pa a sensi Ty owellitgahape fsei Jhim gprpote winengst athes thingy optiylabiag packingen an
| east one enjmeguRr kigigulirigrid. hﬁcoﬁ:bxﬂhﬁhwﬁﬁthékﬁéﬂa%te&ﬁiﬁfﬁ&nﬂ’ﬂﬂfeﬁa ¢ikulirRRangR@iten O

at. what origpt @gg o|9ﬂ@g CealiS ra | d
of vi ew of tﬁgb?ék@’?ln“%de |cesi|‘s t eret? ore éhrﬁ%gft qr“"ch%ﬁ"o %Jeﬁklgi{a&e:nd
spaci ng of tfqEn pfzparea gdialdings and g/ corpeniric circuley, arges Baghverge hps @ jminigyjy ¢
tag shape, t dimensipnnf B dasent tﬁo@.mtné is designédize thardrntnepr (itsf inexd agk), dsfat ddseequal 1© thisldidrinme d
when thg ta.ﬂae,@&eﬂahL@dm Wrﬁﬁa@m&&fs%ﬁ%@%ﬂ%@émﬂmﬁmﬁiﬂ@adﬂ-

Ing The tag i mage processing

Fi gure 5b. nage roceSS| and
and decodi ng ‘gé?f’ﬁgﬁé’ % %’éﬁ?f‘ﬁ@ngéwdé"é such as the netpage penis 5
shown in Figure 7. Th\é%shatamgﬁﬁwsﬁ%'mﬁao&ewpfﬁw&na’&m&@w&&mm;mﬂoﬁage

sensor, the d nmcr nge
: m}és ?Sa to 18d ¢ Lgterleaved }aslnon. Symbols are allocated alternately in circular progression around the
tag.
30 The interleaving is designed to maximise the average spatial distance between any two symbols of
the same codeword.

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 diamster of the ficld of view of the sensing device is therefore a

35 function of the size and spacing of the tags.



image is determned (at 20). The center of the range is then chosen as the
binary threshold for the image 21. The image I's then threshol ded and
segment ed yghHns@nnect ed pi xel regions (i.e. shapes 23) peplaudoirrrzShapes
which are too snall to represent tag target structures are discarded. The
size and centroid of each shape is also conputed. 10 Binary shape nonents
25 are then conputed (at 24) for each-4Mape, and these provide the basis
for subsequentl Wwﬁmmmmmmmmmwmiwmmre by
their nat Uggwbsidfel &lMe @g,qwnﬁ _easily made invariant of
scal e, aspect ratio an rotatlon e ring target structure 15 is the first
to be located (at 26). A ring has the advantage of being very well behaved
when per speesi veTay imhge RrockssivgrodPenydipgoceeds by aspect-normali zi ng and
rotation-nor mal i TheRd imehbprocRGing sid dfredisy peifiddbg a sehlingdevide Such iR MetpaRE Sk lis
MOMent § 21 GoOh Bt 7 Sfhud { Gotickd hnge B s oG HHeE Endoe! B dyfudumid Bge of the

: perspectlve Ion was Si gnl ering. s ori I nal g#)GC'[ and

rotation ZW%W @)l%&%@l‘ﬂ‘f‘g" oS mozamitals shold fop,thy mmge 2l ve
t r ansf or m Thelimaga isi ten fitewsiplied sﬂrscgmbmud@td_ﬁmneaectﬂmﬂ mgiont (iechipes 13peopdhpat  28) .
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nmonents, and rotation-normalizing the resulting nonents. Once its 20
second- or d#™P¥¥nents are nornalized the axis target |s easily recogni zed.

Note tygat one thj tﬂ,ﬁxﬂma?ﬂtmmm&l {ﬁfifoxtegch i Bofiad dbadistt
possi bI e orientatlions of the axlis. ‘E‘B" arg beratel skewed to one
I T‘ﬁ%{’g

side to nERETERy locatingarey stmcturcy, Contral e“o'm“V"B’ PEIEPH A0t At i on
normal i ze tanbe casily wade fvagient ofzfalocospertratio aml rtatidn- t he r| ng S nor rral i zati ons
applled since the perspective distorti #ﬁe axis target's axis.

The axis target ' S riggtprgst soeturp L3 is the fi5 19 ‘?‘8‘(??‘?5’2?29 the 2043996% PIREPE BT of t he

tag' s r ot atvelidnhagedvhénpergmeetiverdistore@ MaftBingliaereedohyraspect-nerpaliging and ratatiorepotmalizinguct ur es
17 ar qst he, &@éspetml@&a&&%né&hamm%a&maﬁwmﬁf e@,ttotea@ueevamtlons
S

are conput ed based aon thelr kno atial. rel at i [ t he SN and .
axi s t ar gePEPoR Ssionign, wgs %ﬁ"?tﬁ’%"f“ﬂ%“ kil mngpg’gft%é ’h%‘r‘{ of the
axis. Mat cwmm@emwveapmng the ring's nornmalizations to each '
shape's nonents._Once their 0 r nor mal, i zed th

circul ar per specWW?‘éfﬁngé‘%@é’gg’e\%ﬁ Wde(?) g}l%&mér%" SR tﬁ’ry'“ét%"cl osest
to each estiigiseonlizations meemshanetmmasdwhnmwm&em@m%mwds 30

_ of theof 0U§ec@@&§@ﬁﬁﬁ1&n¥&eB&Eﬂﬂd%e&fnﬁh&hﬁﬂasﬂﬁk&@u&d)Nh&thﬁth&ﬂnrdordermomentls
perspectlv% di tgrtg ;aw os%%le?rtem?u q’&lag 5& gﬂl@z lJﬂ;)?itma‘,ge%Qace,
ranstor m

~and an eig eq ree-or-1reedom perspec |ve erre (at 32)
based on ssmﬂm'gspotsﬁb s afso thpfdtdt ly peREblE i dottipRyppEmatize the arip, Aratt alter h&g- space
and i nage- m&a&mmmamw Mmmmmmpn&wewmnmnmmmsure

MBpPi Ng " angl L onas N ivikdi%s Rlniof U4t s oRBlone Ohen SR, U of Cal i fornia
at Berkel ey, Technl cal Report No. UCB/ CSD 891516, June 1989, the contents

of whi26h are her'ﬂterﬁ:utmﬁzrcqneme&dumﬁﬁl'bgemmsbebéaeu&nmﬁoodr&mmmafeke&ed
tag-space Lwngﬁy‘éo S asel tﬁﬁ%&v&n "ré?a%é:fsl@;[s §£a¢xx’& , Qe @pbet f@t  36)

each known 8 PCT/ A 111 a bt @'ESIU%FW*W t ag space
into i mage™ERRebtg e wd thy piatiengh g 2y, yi’@’ﬂ‘é oy on Py

i nt er pol at achm mm&mwmdmwmﬁpaemm#@#WWlweml mage.
The previ owgl etiehfﬁ&t}ﬁsetthcram&tee sitidn is tike©4 alnfrck. Theigindl ebnkdi® 1 esul t

obt bi %@”Ce#@ﬁ? : i’a%‘%y,v%%ﬁa' i 0 6 p gt B i ¥ ol ok "
size in tag space, and an eight-degree-of-fréedom perspective transform 33 is inferred (at 32) based on solving
the well-understood equations relating the four tag-space and image-space point pairs (see Heckbert, P,
Fundamentals of Texture Mapping and Image Warping, Masters Thesis, Dept. of EECS, U. of California at
Berkeley, Technical Report No. UCB/CSD 89/516, June 1989, the contents of which are herein incorporated

35 by cross-reference).

The inferred tag-space to image-space perspective transform is used to project (at 36) each known



5 codewords is decoded (at 38) to yield 20 decoded bits 39, or 120 decoded
bits in total. Note that the codeword synbols are sanpled in codeword
order, so tRgéefRd@mords are;inplicitly de-interleaved durgcdigaddemsfne! i ng
process. The ring target 15 is only sought in a subarea of the i mge whose
relationship to the i mage guarantees that the ring, if found, is part of a
conplete tag. If a conplete tag is not f-olfnd and successfully 10 decoded,
then no pen gapshittposition ingagrspcointhdiohagé spacetwhere thel realoyaliedfppsitive is uféd vochilingatlle iptegriolste
processi ng p@{/\% th@% fefdGad diceft pRAD mrﬁxeqhd%ée! Pie Yre@busiy conifutb? BnagPebireshold 21 is
alternative st I nvol Vesfﬁéﬁgcﬂgﬁ an gfr tag in the current inmage. The
obt ai ned tag™ 14 the Zgsudto pr pit Y‘@' the region containing the tag
and t he pOS'tlon Obock 1 360 ] o 71t ool i i) BEGHB2 1€ GRATRIS Sty O

t he pen Blblnthe regl on overal | ’orientation

pen, is Phencqdsyronds Féﬁf”{‘&i"@l)" yield g ftacofled b A% B’e’&??ﬁ?‘é’e‘{h’%ﬁ%W%‘%@Wﬁ)’éd on
the tag and symbolkar©smpledia tadesord ckder, sethaticodowards ap itbplicitle deqinttdveved during the banpling a
axis and theypan's optical axis. 1.2.5 Alternative Tag Structures The tag
structure descri bed above is designed to support the taggi ng of non-pl anar
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designed to not overlap their neighbors, so that groups of tags cannot
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tar gets are SSI n roceeds as descri

section 12. 4%589@3%?‘?5 ?ﬁ&gmﬁﬁf Taglh 'gé% "gﬁ?P Biby fhecrbisnge of @EI 35
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PCT/ AUOO/Oll%i &c&mg anpihf%ngf%o? 3? gF E\st %n be rrang é?
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shown in Figure 6 l.Led w
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Tag decodi ngmf‘?‘?&qq it-ofhe |f%lt @dwr%eemhgebwmmwms to maximize resilience to burst
30 errors. Assuming a 16-bit tag ID as before, this allows a region ID of up to 92 bits.

The data-bearing dots 48 of the tag are designed to not overlap their neighbors, so that groups of
tags cannot produce structures which resemble targets, This also saves ink. The perspective targets therefore
allow detection of the tag, so further targets are not required. Tag image processing proceeds as described in
section 1.2.4 above, with the exception that steps 26 and 28 are omitted.

35 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
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nunbe | aJgey can al so share the sanme tag map. The tag map for a
reglon rrus Ie via_the glxgg %gi n oD, a'
tag ID 30 and a %'Pmmg‘tmﬁe fgﬁﬁpandamﬁ lﬂ'ﬁ‘é retri evZB(f Qa nl)
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surface type on X"Qgﬁlk}, %ﬁmﬂbﬁk&m&ae Jgﬂmwgywmhméa laged by

and known to the t g. | Ds associ a fferent tag maps

may thereﬂ”d?’@“rl%ﬁfeg’m“f“f“g’?’ér‘ﬁggegﬁgﬁﬁﬁ?'ééh‘ SR e sshme and -17-
1. 2. 7 Taggickegpe,Seheanes siachedanettagmep. surf ace codi ng schenes are of interest,

both of which use the tag structure descri bed
The tag map for a region must be retrievable via the region ID. Thus, gwenareglonID atagID

30 and a pen transform, the tag map can be retrieved, the tag ID can be translated into an absolute tag location
within the region, and the tag-relative pen location can be added to the tag location to yield an absolute pen

. location within the region.

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

35  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.
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can be unambi guoushyowmaﬁngadcon%hmgmmwgidaﬁﬁaahmm&haeﬂeagsme
function in 9 Qdociled B omamﬂe&%s%ﬁ'alazo%&%m Bﬁ»&ﬁe p?l 3 as
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t he sendbng ni:ewete&reasnpboﬁm caalmapqnmmaen@ammmn,&emm: sb@on@eﬁmbﬁdelatﬁet he
netpage SySt gilud & R mr;ueﬁs?ﬁn&s 2L O, e Ricofics o4 RRAY

of. a docurrengspF e desc tion |a ramis showy in ures 25

and 26. 25 | &‘55’“?{7% H?“ﬁmﬂﬁ SERkE PP PBgoiprovply, fekeamipedy | s

At -the nost abstra@:ﬁmé.a&sg%&gz&mgam e%%pqoﬂﬁﬁmﬁw}ﬁﬁﬁgo mﬁﬁLlerﬁ%.ﬁgE&é”e

whose term nal el enents are assocl at content objects such

as text obj e¥ipage ap psey interachive.eleppents i that a;uze qan ipgesact withsthe printed Pﬁﬁeﬂngtaﬁépm&tﬁrent
i's prin@0d ovmsingdevica fncardepviot fag data tp&cteathylt&rse:pagéevkcaﬂﬁamlammmhndesp@settoba
particul ar Usgdaed isthteBaet bR Preference, the document is pagi nated and
otherwi se formatted. Formatted term nal elenments 835 will in some cases be
associated with content objects 30 which are different fromthose

associ at ed wi-3h t hRPqUMENTANRBASSRESERIPTIONS i nal el enents, particularly where
the content obj eca grefanrdd embogdimentvfd dobvarént abdyefe descriptibredhss digtamiiscBowdfin Biguebe 25INENt
and page is ghs described separately, to allow input captured through a
particul ar page instance 830 to be recorded separately frominput captured
t hr ough28t her i nsthanizestpak sisha asdomenejiois) GeschbedC4t ithpdei lomls. Athle pisedanadevel thd he

nost abst racaocmﬁlsam& %a{aﬂ.eapmane Qbsd R PGEneREE9 a@umtﬂ objeSs
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content objects are style-related. Each printed instance of a document and page is also described separately, to
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
35  acopy 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
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30 The netpage regisiration server 11 is a server which records relationships between users, pens,

printers, applications and publications, and thereby anthorizes various network activities. It authenticates users

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

handwriting recognition services. As described above, a netpage page server 10 maintains persistent

infoﬁmtion about page descriptions and page instances. The netpage network includes any number of page
35 servers, each handling a subset of page instances. Since a page server also maintains user input values for cach

page instance, clients such as netpage printers send netpage input directly to the appropriate page server. The
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other hand, are typically shared with other subscribers, and so are multicast to all subscribers’ printers and the
appropriate page servers. :

to

The netpage publication server optimizes the segmentation of document content into pointcasts and
30 multicasts. After receiving the pointcast of a document’s page layouts, the printer knows which multicasts, if
' any, to listen to.

Once the printer has received the complete page layouts and objects that define the document to be
printed, it can print the document. '

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



pur pose. The printing process consists of two decoupl ed stages:
rasterization of page descriptions, and expansion and printing of page
imges. T r i mage processor (RIP) consists of on standard
DSPs 757 runél'?z%%‘ﬁi n parallel. The dupl exed print engi ne%@%?@g'lﬁ érs consi st
of custom processors which 5 expand, dither and print page inmages in real
time, synchronized with the .operation20f the printheads in the print

engi nes. Ppigatecr s not enabled for IR pri nting have.the option to print tags
using IR absorptive black ink although this restricts tags to otherw se
enpty areas of tThe ppa@eproﬁsam@gwfm% coplerh 9agpss fasterizpfiop of pag deseriptions, and
functi onal ixbahsibn @i plicng étiphfe GiclagROTIR Sastef Kige pad’casosmmlcoﬁis@smd ofxford @dngidpes. 10

A nor mal |nte it Do n ! \Wolg

speci aI i seﬁgp.r% ?fo'é‘g%" PiPA egélﬂené?&w%gl nt%ﬁ%n(rglto rme?se speC| al'l's surrgfmges
such a® glmsdxﬂza@ﬁprprm-@ese@am‘m Synghronjzed pith the peration,of the pringhea

supports afngih@@ast one tag tiling schene, and hence tag map, for each
surface type. The tag map 811 which describes the tag tiling schene
actual |y used t oPristeismmpt egebitd dog MR printitgchavs thesoptionde) print agschsipg IR-aborpiive Bldeinent 'so

that the dggss &k:&m&@ﬁgseamwwhwm&moe&wmﬁvgmm@hom
the net paggmﬁy gygmlﬁl a§e§ age é’wmfcgg%@ printer-related information

mai nt ai ned regl erver e netpage network. A preferred
- grrbodimegt bor thgn&shﬁa,ﬁgofmwpasﬂmgssamumdr More Ge€iilisdd netph@d pinters imky
ection glow with.r ence,t lygg]elg

Pr | nt heads™2b°® pageg Sls“i%/s en%hcagﬁropera us&ﬁ’ prﬂ%%tgnr% mad

wi de rangesumontatgqaqtame tag tiling pohe, W&ﬁwpefgr ) llw’aeflbt

pi ezoel ect&eheﬁbdsﬂie@dgﬁhng sbmemﬂlyaﬁadmhodagmmm@mmmhﬂhsmdbhmw for

wi de consu ﬂﬂ?&nbé& bI e that a netpage printer have the
fol |l ow ng %ﬁar acteri stlcs: ITJhot ogr aphi c quality color printing hi gh

qual i 4§ t ext pr|ngmmh&ﬁublngﬁgfﬁhuﬂmmmﬂmmﬁmdemmmk cost
| ow paper Jearly silent printing hi gh printing
speed  si ni‘j“t‘%fﬁ'é’g‘ﬁ“s@'hg g i%“gpd’“’mu hting WO 01/22208 PCT/ AU00101111 - 21-

conpact form faCAgfefadmmwofﬂeaaptmﬂnm Bksmarmgmaéﬁmammnlsamoe o

printing teﬁm}o ngpﬂgalﬂolwof these char act er| stics.

15.1 Meomjet™ Printheads

20 'I'henetpagesystemcanoperateusmgpnntersmadevnﬂ:awxderangeofdxgmlpnnung
'technologles, 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
. high quality text printing
25 . high reliability
. low printer cost
. low ink cost
P low paper cost
. simple operation
30 . nearly silent printing
- high pnntmg speed

. simultaneous double sided printing



To enable to production of printers with these characteristics, the present
applicant has invented a 5 new print technology, referred to as MenjetTM

t echnol ogy. WMk IS a drop-on-demand inkjet technol ogycrAdetii
i ncor porates pagew dth printheads fabricated using m croel ectronechani cal

systens (HEMS) technol ogy. Figure 17 shows a single printing el enent 300
of a MenrjetTm printhead. The net page welddprinter incorporates 168960
printing el ement s @8grctfomffastorn a 1600 dpi pagewi dt h dupl ex printer. This
printer sinmul taneouslé/ rints, cyan, magenta, yellow, black, and infrared

i nks as wel | " as paf%p FPR%%her and ink fixative. 10 The printing el enent

300 is approximateyy, or@é’%{"gﬂ’%ﬁ'@‘.ﬂ‘?”%‘g% laff bOLS: gy rays of these

printing elenents are ~on a I'con Substrate that incorporates
CMOS | ogic, data tte&amiérb probuchiindBprinterWth thede ¥iRrabtkrishidd, theSpresdAOdpp1fchtio Wd3 dnvenbd@ln OF

el ementsgof the printin | e;rent, 30 r he.nozzl e 302. .the .NnQz rLim
505, 1 he Bz X e e P aveteiniaclo? MIGEAL § o fiof ondepSad M e Frciody
306, the | evtsptingermarate pagewidifh printheqdy fabricated psingyicioglertiorpseliapical systens@IEME) tectmslogys | ve
act uat or bearigéi 7shotd @ singld PintidG Elericit 30 bL NI Rjet M DEIRED. DleQietpdzh) Rallpiiiéd inddporates
actuat or anc %P‘&i - i agl r m pai r
308 is rrecha%?fgl y %Jl&%'é%%tggo#f% 1?@8@#@%@&%&@%&3‘% pal F%og'f?ﬁn?ﬁe
join 319. Bofyﬁn’my‘fy&?’r"!&“’l‘a‘?’é’“&ﬂé‘ﬁ‘&?éﬁ'&#ﬂ’%@ﬂd‘\“@gﬁ@dﬁﬁf@"&nchor poi nt's
310 and4311. The caqumbi.nati.on . el enen 8 309 .310. 311 nd 3 form
a canti I1§vere<_1| el e@ferpg'f%%?hr?n’fft LR EPAT u% 3?‘9’5' '?sq‘? RS %‘?%?W‘:ﬁ%%‘%%ﬁgmll
part of an aPfusisg demensyarefpimed onst silispmistrater3pl thatipqorparater,CMOT logie dlats Bnsfhrotimin] 5 of

a printing einddBveicircdi®@notshbvm).cr 0ss section 315 is shown without ink, to
clearly show the ink inlet 312 that passes through the silicon wafer 301.

Figures 19(a), 19(Mporslrmentoefthe psinting clement 9cerethe nogelec3pe) the nopzlorin A0 the Wopele
printing el ecister 830he ﬂuﬁ'icgemsos;Lﬂ(akc}ﬁhmmﬁnzob,ehawmmmp&metaawueémtga@hi nk
meni scugg316,4ar 4 | Rt na. | . 2 Kk _J | 5N e
ozt o aRamb b el 3, bl Bk b S, b ord f Rk PUri oty o
fluidic seal B80Tk 2ed bet ween the nozzl e chanber 304 and the ink channel
rim306. Wiile prigti e.print d lLLCu]t distributes data. from
the print ,engi ne cghﬁt ro F‘é’%“tbgm?qﬁgs%%?‘%%}l%ﬁmﬁﬁor%%&%emn u,’rltl’faéﬁpc ¥4 he
data, and buthtieind1% Beth beamspaipsgregnohored at fheir respestive arshier goims 0 grid 31 1 Ehegembination of

act uat or beasknjes 308,304} 310] 311, SndH B obf 2 Giftilétreddderollidtmaldfid abtidtor B, pass t hr ough
the beam pair 308 for about one 30 m-crosecond, resulting in joule heating.
The tenP@rature i nkigueeni8showss smafl payeef fnagny of priting diemants 308, iechidingascroshsction 3ef pai r
308 t o expanslprinfy dekhent POUS FhekPossettida BIN is BoRdwilidit fink3 Lehrfy shéw thé BR inRel312idat dOES

not expand, %gs?%&g‘%pgemon%ﬁg%dl.ess di fference between the two beam pairs.
ITferen

This stress ce 1s partrally resolved by the cantilevered end of

t he el ect r ot her mal pijeds th@ DB (9(c} HowltR Bptratig chh/¥RE Memttheporinkhy Skt 20301. The

| ever arm 307 transmts this novement to the nozzle chanber 304. The
nozzl e chanber 304Figren186) dhimoithe auipgentipositionref the ipk mindscys G Rripiom p8§ngsn dnlvdroplet.
Fi gure 28(b) ik Ehétfineldl ROKeABERThdnidE by Refadd/té@h5ior it e ink MeitcB16 B4 2884 MAMS seRf304 e

(712 10, s R BT T s
spreadi ng across tWhile phisting, dePrifthead OO GiZGitrP LSHRARD Bt Fffkhe Hidt dnfifie JoRAG AL UT €
8‘; i 5 ihﬁalbe am Ral ¥ St 38 ithet dotctEAH R bah? S5 buther he it LERL 4 Aortbdes 5180 b Qerd S
actuator beam pair 308. This causes an electrical current to pass through the beam pair 308 for about one
30  microsecond, resulting in Joule heating. The temperature increase resulting from Joule heating causes the
beam pair 308 to expand. As the passive actuator beam pair 309 is not heated, it does not expand, resulting in
8 stress difference between the two beam pairs. This stress difference is partially resolved by the cantilevered
end of the electrothermal bend actuator 320 bending towards the substrate 301. The lever arm 307 transmits
this movement to the nozzle chamber 304. The nozzle chamber 304 moves about two microns to the position
35 shown in Figure 19(b). This increases the ink pressure, forcing ink 321 out of the nozzle 302, and causing the



position. This aids in the break off of the ink droplet 317 fromthe ink
321 in the nozzle chanber, as shown in 5 Figure 19(c). The nozzl e chanber
is refill Wp,yzﬁdge action of the surface tension at thep&BRUGH#FH1316.
Figure 20 shows a segnent of a printhead 350. In a netpage printer, the

| ength of the printhead is the full width of the paper (typically 210 mm
in the direction 351. The segnent showB2+s 0.4 nun |ong (about 0.2%of a
conpl et e pink mtdisea3)6 to\bihlesy The noatls rirg 303 neyentsctheoink nenispus \3&Gi froyn spreadiigacrbis e d
printhead jifack binedbAie hdiRf304352. The printhead has 6 rows of interdigitated
printing elements 300, printing the six colors or types of ink 10 supplied
by the ink inl etsstkénperdtare pfthixitegi paird 398 dnd A¢Pi chwalizes) the acxtatod20 tetums o iits erighalad

Gubst Pate %ﬁ%*“oﬁﬁr“ﬁéﬂﬁ“ﬁ%ﬁ*gwmw“ﬁ%“'“'égir‘?‘ée“s el Blnili s Mol 100
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guard hol e@eﬁ“lﬁl %Wﬁ‘t {p mmn e s fAmmigne B nozzl e

guard is semmmhplaeprmhadpmmmmshap#eeunﬂweﬁpﬁhae Mpﬁg&aﬂsﬂwnnemact ive

sensi ng deys Giie fiin b Suteiiphbe R Pribtig Lidithte 3do] phin &gmmxm&so £dtinkUSi NY
decode IR position

its eghedded 134, is abl'e to capture an _
tags f om?ip"b‘&dgbé(r']\?f“g“ﬁli 31zrrage sensor. The image sensor is a solid-state
devi ce provided 4y caaew@sqm@mmfm&a&m Wa%ﬁ'%ﬂd o023 s

near-infrared 20 wavel engt As descr n nore detail t he system
is able to“é"@?‘i%'%ﬁ‘ﬁ\ﬁ’ﬁ}!'ﬂ’“l‘l 0. JFoy gge ﬁ@& T EA T'ﬁﬂ”“dé“ﬁr“?zél& \ga\'ﬁlas%lhe pen
i s abl e t othweghsich the ik dioplets meifiked. Tp eratentrtizetnozzie guardiieg B3 fromrkaevmina bideked by, ng.
(i.e. at 200 @l%opsmgmaﬁﬁfeaamp.m&mugemmemmdat&rmwgmﬁ&awred by
t he pgﬁ S encr tF'Fi 351 es mtted twh'ﬁ%aaf' nher (or base
station), B%/ F'evor ase St on| rprelng e B avmthrespect to
t he (knommspagerheﬁ,{#dg;pgne 25 The preferred enbodi nent of the netpage pen
operates both as_a nornal | nk S a rKi lLus. The
mar ki ng aspect, HoNEVRSFEmS fr&‘ge g’r a'#'“ﬁf’sﬁpr?ﬁl@he E ggm%d{flem as a
br owsi ng @9@!1%!#?4 §uhlht°w%m dF°Pd°|1§P?fsje'dm§§°ar#PP$?tvér%ﬁelPag$’m‘9€'i‘T‘&eeﬂgeEach ,
net page peghssr ik @ Fbils@ie QevicdiptoRidéd wWith A tappehiats filtck ®perriit1Stndiig St Gulylithrafrepen | D
0L FofUl CodBendllONCacdclita AGRUIE RN, did PR iR QB e b ﬁﬁ&h@&m&%&gl at ed

I nfor I'TB.'[IOI’] y a regl stratfon server e net Eqage net wor k. _

30 When ei mrfse and the peajis phie 0 grmte4agF atjsyfficient ratetogapiee b BT t 5
posi ti on agiéhteDdnt @O0 HEior faster). mmmwmppagmypmmmmwmmﬁeto a

force senslgj{;l (qu%f o shon Q{e%n%%&@s&ﬂobmbeﬁmh&tﬁa&%ﬁ%ﬁ‘am‘m”‘;“?f’ov\,s a

t hreshol d cat e whet her the pen is down This a
mteractwﬁ“‘@i“‘enent on the page to be ' cI i cked by pressing with the pen
nib, by order t%@&gmmmmwé J@sm&mwmm g Etpld W34 4R €, the
force 1s captured as_a continuqus va o al_l ow, X! the fuI dynam cs

of a si gnatonmarkipgtys %W‘F?ﬁeaam‘shs“rﬂe’s 'ﬂ?é?f%yé‘?’ i ik i
ori ent at i osystepf, such a5 whenlit igrediahia Im#epag@cﬁbm wetpggeIReR, is fegistertdevith the fetpagegybtem

spectrum ﬁah@maqu; 1981. Fifife BIMAs inbnolph pibl claksdiajrim, flediiiifpeidielited hfomi@modes
t he nearest .ta d. COmpUL es V\D 1/ 2“5%0 CT/ AU00/01111 -23 the position
o B e oM

of the nib™ e ?' served perspective distortion on
the igpged tag anstnslh&mbkmmaawmwe,%pmmaa i pYsiti6iand diedtdfir rtbtive he
position r e%:gl al{t[al nmbonzatttacri'x t;[)ggrcn%or,andﬂm eog&aﬁémmkpp%md?‘e%nvetoathreshold

to indicate whether the pen is “up™ or “down”. This allows a interactive element on the page to be ‘clicked’ by

pressing with the pen nib, in order to request, say, information from a network. Fu_rthermore, the force is

captured as a continuous value to allow, say, the full dynamics of a signature to be verified.

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



density on the page is inversely proportional to the tag size, the adjusted
position resolution is quite high, exceeding the m ninmmresolution
required fokyggisat € handwiting recognition. 5 Pen acti GegAtbeihve to a
net page are captured as a.series of strokes. A stiroke consists of a
sequence of tinme-stanped pen positions on the page, initiated by a
pen-down event and conpl eted by the subséftent pen-up event. A stroke is
al so tagged we pdsitivihes g aacldtiir ©Cheads fohahervbieryedperspektive digtortion dudherimaged tagnnd the
changes,  Wniln gddRElS of RO peNBptics.] Alhishgh the Psfisn redoftichlof 1o Gig GRAPHEIDE, BeRBE Mo gt e
stroke. Each _netpage pen has Qo curre ttoﬁelngctlgn fu%éd ao%%gncges%tugoql M ttphil t,

al | owi ng t hedQag n P%@ﬁ‘r‘&‘f‘ﬁ?%ﬁ‘ﬁgf’m 2 Bep E% B FIErLPTERLeRIEen e high,

sel ection i sexceerdinstheminipurlresobition requixed: foracoymic handwritiog ndgognitiond it after a defi ned
time period. The current selection describes a region of a page.instance.
It consi®ts of thel’??ﬂ%"t"mr“é‘&‘éﬁ‘[’“ﬁ‘@?ﬁaﬁc’?mﬁ‘“.gﬁﬁﬁggﬂk&bm%ﬁbﬁqw& pen
relative to bftimesaoped ponpodtions @cthadagd, nitiatpdigyen peb-townsventrné rqmplsted by thersubsequent
application paREChdd & sfaRE RGlso AREE with te Pags 153b b henelpSyeherdR the pae IO Bhadgedd 2
sel ection hyae,r Ig% acti vation. ,Eaép en has 2 curieent nib 824. This 1s the
nib last not MEFeIBYoEHSrgETEReey 4 “s"g‘é’f'&’?ﬂ“"ﬁ" thy fmkecase of 15 the defaul t
net page pen descr | BRadReNen nah Lk sdddbon 8P ddolfled i tlonbibly e ¥ pelnfs copy
non- mar ki.ng stylus nib 1S _current. Each pen_also has a_ current nib style
825. Thil® i sadipastafpgationsyroeThe seletiond's timesiapaey ta4liew, FYé“‘b@rF"Bvdﬁﬁ&‘ AR EEE on,
e. g. in resppaiod Thocutrineselegtion de@ibecireging ofia pagk Dstante: Bigonsistpef] thet rhost recéit digitdinkul t
nib style i sgloRCeaptittdihrdiell e mmaﬁsﬂkg#um.&hm&ﬂa o 13 tinteyir&ed inin'appfiSufion-

. captured througg a_pen ar.e pa S”d vvitl.h t he cgrﬁer?‘t- £3‘Jmpm:§tw§llL e. V\heaﬁlﬁt he
strokes are & °é?fﬂ‘§m°f°y ”F?%ﬂ"g% B P R P TS Lt Ea T h the nib style
Wi t ht whi C'ht L hey ar ﬁgc{.aamdmmwm?ﬁ@fsa{ﬁm maﬁﬂleéww ﬂaﬂilaﬂ{eﬁﬁﬂﬁ_ltﬁfhe g;&seolf_ )
printer ich it can co i cat, e pe 0 ashes. i nl i ne
P WndB e HRiitpsineRp SR st e Pt e o i B s by b
monent ari |y ewstent\Eathepen also; kas 4 eyrpenmib spyfe[325.\Ihis fis themib gde lasy gsseciated avith the gendyding a
stroke rel ?t hppicatica, Ji\m B o ik usmfemh@% doloy fréif 4 g‘aa_xea;. The cie_ﬁﬁlt( nib &e is bbb _stﬁﬁ
sequence of captured strokes is.referred to as digital .nk. |

forms the ba?]s‘gm#ovr" %M'%‘l’oﬁ?stc_ eé‘)%‘é??ﬁhngd’ém%?m ?Ja%lhrﬁhﬁmt%b%yﬁ%?@fng,
for online r &lkryae subssarenly repeedngcds theyiaregeprodrrad in dhe nibsiyle wigh which thexaretagesdon of
signatur,®as. The peg.is W reless and transmts.digital ink to t net e
printer “ia a short- e per i W%ﬁﬂgefgép“?t?é’ﬂg R 1 &0 FOgPET, ekpe?%lgw
encrypt ed f oflashes jits/ tonline”JFD. When theipeny/failgrteldasede k strokerelative tortheage; it nempntarily activates
transni ssi onits fekdr LED. WaktnAik)pen fubddéih Rilic@inga JR6H3 Tdlifivedd BB pagt, @ nREAMHE abtivitR ity
handling in the,gginter. 30 Wien the pen is out-of-range of a printer it
buffers digital Tnk in internal nenory, which has a capacity of over ten
m nutes of conti NUAWSquiledehiigidddkEoked/ Vs Qdferled & 40 Qigitdl Tik MBI R Rkrtis 1 Bakid f3r heNQE

of a prigater. .. .it flan rs any. butfered digital ink en can .
regi ster-zg’d W F_ﬁ any .eu‘r’srijbtg? i a%drlg’h" ‘E"ﬁ'é’?’ Bu? ee(r:eﬁoﬁ’s"g‘.maﬁ B‘s"‘?aé % a‘g‘ffé" P2 des
i n net pages vesStationsfsiggaigesr and on the network, it is largely imuateri al

which printer a per is €0 ni cating .w a 35 particular tinoe.. A
preferred enbodi_nen_e.Pa“f%ggspa@%ﬁ 5" %‘W&’Er?%%&".‘“ ﬁerpéfﬁ'?gvfaaﬁi’e‘_’ftﬁ“la.n‘f%g&f on 6
bel ow, with Fesmiteddigital (foisrasrypied 6 prETy mdewyrity apd packetized for effcipnt fapsmaission, butgs 10.

' always flushed on a pen-up event to ensure timely handling in the printer.

30 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.

A pen can be registered with any number of printers, but because all state data resides in netpages
both on paper and on the network, it is largely immaterial which printer a pen is communicating with at any

35  particular time.

A preferred embodiment of the pen is described in greater detail in Section 6 below, with reference



1. 7 NETPAGE | NTERACTI ON The netpage printer 601 receives data relating to a
stroke fromthe pen 101 when the pen is used to interact with a netpage 1.
The coded Wghpa3egof the tags 4 is read by the pen when pppiatadmeHd tO
execute a 5 novenent, such as a stroke. The data all ows tﬁe Identity of
the particul ar page and associated interactive el enent to be determ ned and
an indication of the relative positior2d4g of the pen relative to the page
to be obtwiFipees8tdloe i ndicating data is transnmitted to the printer, where
it resolves, via the DNS, the page ID 50 of the stroke into the network
address of . the netpage page server 10 which maintains the correspondi ng
page instfce 8§Hg‘q%ﬂ"¥?ﬂ%ﬁ°l'ransmts the stroke to the page server. If the
page was recent | Jreingfess? qrinteriQ! reppivatlata zlating o a sjrokeflomge pen 10}, whiin thegen fused oo  npy
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net page page Server (see be c_)vxbﬂ._ e page layout refers to objects such as
i nages, f ofifmenti be Jstermined angsan indicgtion ?W'E‘%W?“’g?%gé’ﬁth%??ém%‘bﬁﬁ‘&eﬂbb‘net page
net wor k. \\teained. The iptinging 984 is einsinieaiad the printel) 9hed it elolved, vigtie DNS, dpgage ID 150 of
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i gnored. TH&kgj | ure of a pen 20 action, such as a "sloppy" click, to
register is indigated by the |ack. of respanse fromthe pen's. "ok" LED.
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t he act i vaintefpit thd stréki indliz SenkeiidE Belype\opmhe televamt elertent/. 1 Hyper | i nks A hyperlink is -
a nmeans of sending a nessage to a renote application, and typically elicits
a printed 25 reApdiiSeis jartrokecvhem ttheoditancs,aad dipe botwaey the nep dwnanogitin and the
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When a hyperlink is activated, the page server sends a request to an application somewhere on the
network. The application is identified by an application ID 64, and the application ID is resolved in the normat
way via the DNS. There are three types of hyperlinks: general hyperlinks 863, form hyperlinks 865, and -
selection hyperlinks 864, as shown in Figure 30. A general hyperlink can implement a request for a linked

35  document, or may simply signal a preference to a server. A form hyperlink submits the corresponding form to
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30  void or expired. A form is active when first printed. A form becomes frozen once it is signed or once its freeze
time is reached. A form becomes submitted once one of its submission hyperlinks has been activated, unless
the hyperlink has its “submit delta” attribute set. A form becomes void when the user invokes a void form,
reset form or duplicate form page command. A form expires when its specified expiry time is reached, i.e.
when the time the form has been active exceeds the form’s specified lifetime. While the form is active, form

35 input is allowed. Input through a form which is not active is instead captured in the background ficld 833 of
the relevant page instance. When the form is active or frozen, form submission is allowed. Any attempt to
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_ A field element is hidden if its “hidden” attribute is set. A hidden field element does not have an
30 input zone on a page and does not accept input. It can have an associated ficld value which is included in the
form data when the form containing the field is submitted.

“Editing” commands, such as strike-throughs indicating deletion, can also be recognized in form
- fields.

Because the handwriting recognition algorithm works “online” (i.e. with access to the dynamics of
35  the pen movement), rather than “offline” (i.e. with access only to a bitmap of pen markings), it can recognize
run-on discretely-written characters with relatively high accuracy, without a writer-dependent training phase.
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16  predictable behavior.
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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

20 application-specific consistency checks. As an extension to this, the entire background area of a form can be
designated as a drawing field. The application can then decide, on the basis of the presence of digital ink
outside the explicit fields of the form, to route the form to a human operator, on the assumption that the user
may have indicated amendments to the filled-in fields outside of those fields.

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

25 consists of receiving (at 884) a stroke from the pen; identifying (at 885) the page instance 830 to which the
page ID 50 in the stroke refers; retrieving (at 886) the page description 5; identifying (at 887) a formatted
element 839 whose zone 58 the stroke intersects; determining (at 388) whether the formatted element
corresponds to a field element, and if so appending (at 892) the received stroke to the digital ink of the field
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producing a new form instance. A button requesting a new form instance is therefore typically implemented as
a hyperlink.

35 A duplicate page command produces a printed copy of the comresponding page instance with the
background field value preserved. If the page contains a form or is part of a form, then the duplicate page
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rather than wodteHaugefigefoogitcaitaisng t he command. This allows a menu of page
server rrmands toﬁgﬁ rinted. If the target page doesn t contain a page
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server commﬂmmwm#emwpa@enmﬂ t hat page server command
has its "on 30 se‘Lect ed" attribuyte sehddmlfm%l'ﬂ;ln@ARD FEATURES . OF NETPAGES

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

get

1.8 STANDARD FEATURES OF NETPAGES
In the preferred form, each netpage is printed with the netpage logo at the bottom to indicate that it
is a netpage and therefore has interactive properties. The logo also acts as a copy button. In most cases
pressing the logo produces a copy of the page. In the case of a form, the button produces a copy of the entire
35  form. And in the case of a secure document, such as a ticket or coupon, the button clicits an explanatory note
or advertising page.



In the preferred form each netpage is printed wwth the netpage |ogo at the
bottomto indicate that it 1is a netpage and therefore has interactive
properti e¥vo ;ﬂ?ﬁzds()go al so acts as a copy button. In nospofR8Rp111R" €SSI N

t he | ogo prod‘uces a copy of the page. In the case of a torm the button
produces a copy of the entire 35 farmAnd in the case of a secure docunent,
such as a ticket or coupon the buttongglicits an explanatory note or
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connecki on status ter Consy es top-1evel help nenu ocunent
functi8n nBHiEAGTE %'BIPIP%\?"{' pag'é %rk directory The hel p menu provi des
a hierarchjcal rgRy M&,o use the netpage system The docunent
function nmenu i ncl udes the follow ng functions: print a copy of a docunent
print a clean copys e prifer boasummbled5 print the status of a docunent A docunent
function is initiated by selecting the docunent and then pressing the
button. Thet st attepleveldelpmeyocunent indi cates who published it and when, to
whomit was delivere nd to whom and when it was subsequently submtted
as a form"® The T‘ﬂ’“’g%‘g 18bbvi ously unavailable if the printer is unable
eve

~to priqpt 1n thiseh 43EnerRfiddctory 1 Nt 20 is it and the user can request
renot e di agnosi s over the network. 2 PERSONALI ZED PUBLI CATI ON MODEL I n the

fol | owi ng descr i THehdpmennpoddes Shigaeditalzsual on bowoewsctt nejpegolsysemt i on exanpl e to
illustrate personalization mechanisns in the netpage system Although news
is often used i nTheMesupenifpncting memyiucludesfhe DUORIEAREAPS and newsmagazi ne news, the
i ntended scope in the ent .cont ext is wider. 25 In the netpage system
the editorial c SRty 35 advertl sing content of a news publication are
personal i zed usipggadkjnfc%emfoﬁecham sms The editorial content is
personal i zed according to the reader’ explicitly stated and |an|C|tIy
capt unéd int eresﬁrmqﬂteslitildoéadomntadverti si ng cont ent is personal i zed

according to the reader's Iocallty and deno ra ORIl AL

PERSONAL | ZATI ON 4 docymest finction jisijpitiated “d’ﬁ"‘g'ﬁ% .%vgesms S«m’ s:

t hose t hat oﬂiﬁbduﬁﬂntmﬁem;wwlmumm amdomnwasdehvered,andtowhomandwhenltwas
subsequently submitted as a form.

The help page is obviously unavailable if the printer is unable to print. In this case the “error” light
20 s lit and the user can request remote diagnosis over the network.

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

personalization mechanisms in the netpage system. Although news is often used in the limited sense of
newspaper and newsmagazine news, the intended scope in the present context is wider.

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

the reader’s locality and demographic.
21 EDITORIAL PERSONALIZATION
30 A subscriber can draw on two kinds of news sources: those that deliver news publications, and

those that deliver news streams. While news publications are aggregated and edited by the publisher, news
streams are aggregated either by a news publisher or by a specialized news aggregator. News publications



those that deliver news streans. While news publications are aggregated and
edited by the publisher, news streans are aggregated either by a news
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The articles which make up each section are selected and prioritized by the editors, and each is
30 assigned a useful lifetime. By default they are delivered to all relevant subscribers, in priority order, subject to
space canstraints in the subscribers® editions.

In sections where it is appropriate, the reader may optionally enable collaborative filtering. This is
then applied to articles which have a sufficiently long lifetime. Each article which qualifies for collaborative
filtering is printed with rating buttons at the end of the article. The buttons can provide an easy choice (e.g.
35  “liked” and “disliked’), making it more likely that readers will bother to rate the article.



filtering is printed wwth rating buttons at the end of the article. The
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Ef fective advertising is placed on the basis of |ocality and denographics.
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Effective advertising is placed on the basis of locality and demographics. Locality determines

proximity to particular services, retailers etc., and particular interests and concems associated with the local
30  community and environment. Demographics determine general interests and preoccupations as well as likely
spending patterns.

A news publisher’s most profitable product is advertising “space”, a multi-dimensional entity
determined by the publication’s geographic coverage, the size of its readership, its readership demographics,
and the page area available for ndvcrﬁsihg.

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



and the page area avail able for advertising. 35 In the netpage system the
net page publication server conputes the-approximate mul ti-di nensi onal WO
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USER PRSP LE%‘“?“.‘S‘.“T“’I nformation Filtering The personalization of news and
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' ntormation, rel:orr]d% ituonlar}xgtimge ad server. Correspondingly, the publisher records the ad placement on the relevant
netpage publication server. When the netpage publication server lays out each user’s personalized publication,

it picks the relevant advertisements from the netpage ad server.

30 23 USER PROFILES

231 Information Filtering
The personalization of news and other publications relies on an assortment of user-specific profile

information, including:
. publication customizations

3 . collaborative filtering vectors
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Fi gures 21*6@%“@5%@%2&?@@1@@@%\&% ofbirthygendes; marital $taRys incomer | s &
speci al  Ki paélessién, cdfgationfod fialtitivPdefivatietSduch a84pd ragefabdihdodiaign i1 S a speci al ki nd

of apgl lcation. Each user 800 may be authorized to use any nunber of
printéPs 802, ankr diweshusers who cchooprtp eaverlongrsorsh jofomuation: ffor pivegtisiog gurpasesy e | t .
Ea(tz)lh_ user ,haﬁuﬁmsé fihtened 6F @bl kelevidt hefphlregis@itiod Sever. NDthy\Ebscabe F@uich @ifftinGaiibn, g
publicatio q!wg emand are
delivered to tﬁé prin ermﬁer%gcgﬂm%%%ﬂp%‘%wlﬁ%dr&a% {in]?é{%&g??\% The
Sﬁrver keeps t 1 agakn Wér, mbﬂhmwalwvmemawcma&aauﬁdammﬁﬂmﬁdmeﬂt to
t he user's C lg]g ny
particul ar 9&% a’%em%%m%%‘é’f "ﬁg reso veog@ﬁwgoéﬁ%%&vﬂﬁ ec?ldgé é% The
user fray Bes registestiof putpeses. & Bublisher s gpesiah Find iofappligation provider, gnd) @Q@?"B‘Q‘s &n t he

printer, aabécm/luﬂdgfapisuaanomser to authorize other users to use the printer.

Thi s onIy has neaning if the printer requrres adm ni stratrve
Each user 800 may be authorized to use any number of printers 802, and each printer may allow

any number of users to use it. Each user has a single default printer (at 66), to which periodical publications
are delivered by default, whilst pages printed on demand are delivered to the printer through which the user is

30  interacting. The server keeps track of which publishers a user has authorized to print to the user’s default
printer. A publisher does not record the ID of any particular printer, but instead resolves the ID when it is
required. The user may also be designated as having administrative privileges 69 on the printer, allowing the
user to authorize other users to use the printer. This only has meaning if the printer requires administrative
privileges 84 for such operations. | .

35 When a user subscribes 808 to a publication 807, the publisher 806 (i.c. application provider 803)



privileges 84 for such operations. 35 Wien a user subscribes 808 to a
publication 807, the publisher 806 (i.e. application provider 803) WO

01/ 22208 PCWWQ&MM -35 is authorized to print to a Sigagidebedipri nter
or the user's default printer. This authorization can be revoked at any
time by the user. Each user may have several pens 801, but a pen is
specific to a single user. If a user is-38uthorized to use a particular
printer, thesaftiotited prpriatteh specified Griiter ecthauss’s @ favlt peinters This agthqyization cad herepakad dtD | S
used to | 06%9@@&%%&9@&%%@%@1 sdn%meﬂkaﬁeaﬁamnxmaenarmw@r

netpage 5 registration server, via usual way.

term nal 809* W?J'@“‘&ﬂ?ﬁ?)‘?‘]“zpé’ﬂ‘e‘tW?Werd?f%’"g%fﬂ?f&ﬁf‘ﬁ’rs%t page pr| nter,
I 1 ow Wb
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. to be copveniently p e near es page printer.
system can CTsismatan serysy, vig e BNP indfe ugpalyay. nt or provider, fees and comm ssi ons

on income 10 earn ray licati nt o)

Brinters. Such’ | e Faaisfsbe P biflsafp g'?a*g ?ﬁﬂ%gn‘?%%w%&#‘“ﬁegﬁw
e- commer ce CHARiESEY dopumenty prgovpierad dusieg WebProwsiag 1o be Fonparisutly printedop the deapesinagrspy
the user, thgiatethe wuser is the printer prow der. Each user also has a
‘net page account 820 which is used to accunulate m.cro-debits and credits
(such as those desEieinkpage sypfem paa colieqson btbalf of p-printef PRYIHEr; feqs avek campissinny eff inoomg ] 5

i nc: ugi M0 Nagked mdgheﬁmmmds prﬂ:éd B:E{helﬁnbﬂdh?sﬁmm igbmDah inpladef adveRismE foes3 16,
i nclu I ng pr @ﬁ;& ! ik t ﬂyrm
bi onetric re%:hor ?% cont a| ni ng t ghuser&gnéﬁc%%pgﬁgigﬁ%t ure g%gqenthe

fingerprint 'STQ"EﬁPE“Ma"%‘SﬁdWH ting nodel 819 automatically maintained by

the system and S C s Yol

paynents can be E']G;P in aglﬁsl a‘[e%rfg %Eieﬁtﬁél}is%\égéﬁcl C ngt'%aod% accogrgdfm
each .user al @h g5 tosg qﬁi?’f‘"‘i?&g'é“‘a@{fffﬂﬁﬁ PUREEPY eqmtagt details 835, ipsluding: pams, addvessrand o
user i s1aut helbphmdmmtsm@alpwamepsnsnhwdmgmyf delivety@dlddalizatioh sétin@<l aryGumber

accumul at e 1mGE Qede Rl b slaruin l§er seehahe% 5R, ﬁh'z&ﬁmﬁs@%l Y bdnlivafin® "

that printer. The user s regul ar ba5| s for an utstandl ng
debi t bal anc'(!}‘é‘lel 2 puprpati EfB{'P’G‘ﬁ'a‘Fﬂ g‘“?drISEt THReYRFat B a0 dfiteeeich sy
823, allow n@mrhﬁ:amembtmdbocate and direct e-mail (etc. ) to t he user.
25 2.4 | NTEWGENT PACGE _LAYQUT The netpage publication server autonatically
| ays out the pages“’d‘l‘d“é’a&fh‘t}g‘é‘n”“’gﬁ 36 PESPunty eAgh useF 3P hag 2 Retpags afqunk 936 specific
secti on20y- steedchpnmdomsnsus&thoﬁxedwmstBmmmmmmmtamdmncchﬂ:&ténmdﬂﬂts
pre-formatteg; AR 6ne &Q@%mﬁ{nﬁ‘sma&%ﬂnﬁnmhﬁuﬁﬁﬂﬁedhﬁfa d&h} &l'a!g;?“ al
content. The advert.i si ratio for a section can be achieve th wi |

varyi ng advePERLfng °br‘3pgﬁ? on 30 individual pages wthin the section, and
the ad Tayout al goﬂ'u&eh%ﬁ%ﬁ}%&aﬁaﬁﬂk Serpogd Ber iRy 23 Wil AR b il Bnd
attenpt to cgQ ocaﬁ g osel I e edltorl al and advertising content, such
as placing aUEPOP! EEIPM I Fraterial specifically within the publlcation
because of a special feature on do-it-yourself roofing repairs. The

editori gb congent RftaciNPadelavddre user, including text and associ ated
i mages and graphi Cfye ﬂel%age publication server automatically lays out the pages of each user’s personalized

publication on a section-by-section basis. Since most advertisements are in the form of pre-formatted
rectangles, they are placed on the page before the editorial content.

The advertising ratio for a section can be achieved with wildly varying advertising ratios on

30  individual pages within the section, and the ad layout algorithm exploits this. The algorithm is configured to

attempt to co-locate closely tied editorial and advertising content, such as placing ads for roofing material
specifically within the publication because of a special feature on do-it-yourself roofing repairs,

The editorial content selected for the user, including text and associated images and graphics, is
then laid out according to various aesthetic rules.

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



then laid out according to various aesthetic rules. 35 The entire process,

i ncl udi ng the selection of ads and the selection of editorial content, nust
be VWO 01/ ¢z fRigT/ AUOCO 01111 -36 iterated once the Iaygﬂpmmﬁ‘ﬁonverged
to attenpt to nore closely achieve the user's stated section size
preference. The section size preference can, however, be matched on average
over time, allowi ng significant day-t86day variations. 2.5 DOCUMENT FORVAT
5 Once t heitgitedwonertbe laywut] ins chrevepied, to dttems te more clogklyf okieve file iuger'e sitedChegibi sigaUt | ON
and persi Sﬁr@f&km@‘lﬂis@&@n&é& Rﬂm@ﬂ*ﬁ%@%} Gk%a‘&ﬂéd‘%nal%e%dmraﬁovﬁ@sig&h&ﬂrcy
mechani sm | ‘?’ separation of information specific to a single user
edition anffyl on shared between nultiple users' editions. The
specific information consists of the page |ayout The shared information
consi sts opsthe ghiuRedtFokmarihi Ch the page Iayout refers, including inmages,

10 graghics, andgpige ﬁsgn% 3%& ﬁqﬁted

t ext rgpresent edO'lﬂnﬁlt ttlgeﬁiéi Bi'e” War &dup anguage ?ﬁ%ﬂ l%%ﬁége{

Ext ensi bl e“SE‘%?I“@g‘H’éet Language (XSL) XSL prow des precise control over
text formatting pi gggg SRrVin h bei ng
set, which in thi sq’cas [ Sg%%l ng prow de ﬁ ay ou%ciﬁcﬁg g'E'g(tlax'ft""’robj ect

cont ai ns efffsiorrd f %“’E‘Bﬁf@g“"f‘ﬂe%BP@“&G?W@‘W&%P‘E‘P‘F@@eP%d
enbedded nﬁuhmhmmmﬁonmm of thei chjeess tohwhiichrtsegpagepliayofitarefers tincludisg iméges,i mage
obj ecygenc £ pibddP&Ead N t he JPEG 2000 wavel et based conpressed inage
format A graphic Obj ect encodes a 2D graphic in Scal abl e Vector G aphics
(SVG format. Th&teinaymmhsﬁnyifomﬂMmﬂtr@maﬁtemmse ExmueMmpﬁpaﬂtyiagb(mgg and

graphi ¢ ObjREtay, Ehdnfiie diyleditet ThdiisO BhRS Bsr. brbVidlk! PRRcidEofittba tofek Liexf flow,
hyper | i nks nd.in fiel ds descr ed above, .and, wat rk reg ons.
These 20 PEOIERPerve iyl e e i s oy oy i .
conpact fowmmmnsr erpbediEd ﬂwtcm@rmmmncamslmraagsmbﬂ@bl e 3 -

net pags | apiphéhatidNinRGd 43d Witk p@hprapiioiniakiibptit € Format of  obj ect |inked object
| mage osition Inmage object 1D PEG 2000 raphlc osition ra hic object ID 3VG

extflow extfl ow AdImage@bject engedesl an ingrgd in Gip JREGH 20000 vakAlgKBiscd chiggpescd image formateA
graphic object encodes a 2D graphic in Scalable Vector Graphics (SVG) format. .

The layout itself consists of a series of placed image and graplnc objects, linked textflow objects

through which text objects flow, hyperlinks and input fields as described =a'.bove, and watermark regions. These

20  1ayout objects are summarized in Table 3. The layout uses a compact fomﬁf suitable for efficient distribution
and storage. '

Table 3 - netpage layout objects

Layout - Aftribute Format of
object linked object
Image Position -
{image object ID JPEG 2000
Graphic Position -
Graphic object 1D SVG
iTextflow Textflow ID -
Zone ﬁ_ -
Optional text object ID XML/XSL
Hyperiink Type — k
Zone -
Application ID, etc. -
Field ype -
eaning -
Zone -
Watermark PZone 5




lication ID, etc. Field e eanin one Waternmark one WO 01/ 22208
PCT/ AUOO/ 01111 -37- 2.6 DOCUMENT DI STRI BUTI ON As descri bed abti , for

purposes of wff filksdegnt distributi on and persistent storageceAvolfinet page
network, a user-specific page |ayout is separated fromthe shared objects

to whrch It refers. When a subscribed publication is ready to be

di stributed, the netpage publication ser®&~ allocates, 5 with the help of
t he net page 2. serpozuménNtDistriswmoyue | D for each page, page instance,
docunent, and dOCmecﬁﬁﬁ&@,ﬂﬁ@mp&bﬁof%ﬂ%ﬂxﬂﬂmﬁ&ﬁwm$eﬁst&§mrﬁg‘e of i inétpage d
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" mul ticast channel@%i"?’?"éﬁsg &'?/86'5‘%%?‘?‘%‘ T“h@'%laﬂ“%“é?fs,

each page smammwbmmemmmgMmmmmmmgpmmametsm
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re-creates tﬁe@eﬁﬁsﬂ%mmmﬂa WW&#@WWW@“H
gndgr | nor rraljchmne' wsgmcmcmpagetmum niumgare nﬁfhbﬁ,&aﬁ@&esﬁweﬁﬁﬂeﬁm&mﬁ iy the aR

e delivere r [ Ll t he
aver age pagemhas a s| ze orpﬂ%'% rgﬂe bﬁ%Mﬁ% 13‘?9 ¥er caﬁrglh gr e?ge?ﬂew hol d
in excess of *Eiye! ragsdayoysaptbared s °’I“T"§ |nternal 64MVB rrermry, al | owi ng for

t enpor a buffers C The lgﬁ g 298

second. rl'vfhl S is eqﬁ'fm\:/aﬁ’mgf {% {agﬁslg tﬁgﬁf& Qse&'e
second, whi cﬁ“&%ﬁ#ﬂ%@@%%ﬁ%é@&”‘bxpect ed rate of page data deI ivery
over a broadband tvvork Even un artgral i r ncge V%B&E as. V\hen
the printer runs o NS p’ﬁtaﬂt’tt zLped Mapte to

repl eni sh t hevaysngfeachgage plcyvetiémﬂ? '@a&eh the Wmmsehss 1578 0%166@;@3'1 4905 Thd PﬂBﬁch?Flage
capacity is th&éfli}ahtﬁd i8 Gxcesd of lbb!ﬁﬂb/lﬁﬁes inl iis iiteFYR GAMBIHeRibry,SallbwihiigRor tethpokidy IVBHeys eOE€'S

fill up the Linte un > for o en

it firs occﬁhre %ef né?page p Pﬂa%%gﬁm}ssgsreg@ﬁtnﬂi ore&aw &gé‘g%rs

to submit rmeWSWW%&NMMP%WWW%P PEquest s

is received or a t% ‘mgt‘ ocr%%{ the senver, nglcgrrrlijnl t}ugiaosapspagﬁhels%gmtﬂw
pri

correspondi ng shar & ocunen rcan
produce an e¥ercrill by teatpéema‘t tha ngve't W Yprey the printsy/s rﬂg-praegnwret) S'ﬂeajéﬂnaa‘ydm s
and cont ent sexhduséié@l t he rel evant page server.
25 However, if the printer’s internal memory does fill up, then the printer will be unable to make use
. of a multicast when it first occurs. The netpage publication server therefore allows printers to submit requests
for re-multicasts. When a critical number of requests is received or a timeout occurs, the server re-multicasts
the corresponding shared objects.

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

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

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

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



2.7 ON- DEMAND DOCUMENTS When a net page docunent is requested on demand, it
can be personalized and delivered in much the sane way as a periodical.
However, sggefabfiere is no shared content, delivery is ppgautigGat!Yy to the
requestl ng printer wthout the use of rrultlcast 35 When a non-net page
docunent is requested on demand, it is not personalized, and it is
delivered WO 01/22208 PCT/ AU00/01111 -388. via a designated netpage
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format, with of contents. |t can auto |caIIy|nc ude a
pages di reE‘tgfsé T?YH?E"&%%"?W"?@&%MW Prefesencs: une this
behavior via a p f staﬁu&WFeE]fa lﬁﬁﬁ ﬁ?l?
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t he nqbpaggeﬂ%g@sﬁﬁ,gmw Bddfed)l des knowl edge of 10 the netpage system from
Wb servers SECURITY 3.1 CRYPTOGRAPHY Cryptography is used to protect
sensitive information, both in storage and in transit, and to authenticate
parties toda traPReU®™ on. There are two cl asses of crypt ography.in

wi despread use: secret key 15 cryptography and public-key cryptography.

The net pag®!net vBRYRTOSB&MY ot h cl asses of cryptography. Secret key

crypt ography, al Guwptegmbleris @std tto pratsct sepsitive tinforguation,\ tpthoig rstappiey/qnd Uis eansit, hed ®ane key.
to encrypt auﬂﬁdi!&latedﬁﬁnssv@ta tﬁns&ﬁdﬁ% areTwB cﬁﬁ&tdfeﬁpdﬂm%ﬁy ﬁgn&@,ﬁ&qukgessages :

must feer st _arra ureI Publ. i c- k

crypt (;gr apﬁ{f“’g’ﬁﬁ’q‘g é'a"‘ ? ﬁéé’g’%ﬁe E“*@“f“f%t%ﬁt’gg mg'ﬂ@ &'s t

encryption keys. Semé’:(leﬂ?ﬁmwy,&ﬁyﬁfeééd@oﬁ@}nﬁﬁﬁﬁ@ t x d a way
ec

t hat any e _encr ed | US| Qne can onl ed, using the
ot her key. “é)rﬁt”gﬁ éé wﬁéys f@g'fgﬁ" t%f“f%‘ﬁ‘éd‘“’"ﬁtﬁ"é" gic‘jh“f‘gf YRept
~private. THeetheyblic key is used to encrypt any nessage |ntended for the -
hol der of the prjyate key. ce encrypted usin ublic . nmessage
can only be decr%ﬁ%ﬂyﬂg’%ﬁa&;ﬁ%ﬁﬂt&sﬁmmw ésr‘f"f’é"éf A*%curel y
exchadfe nEsswdes mmmmauwmtstmmmgm@nmwm@umwomm ensure
t hat thek%hﬁd&&%ﬁﬁﬁw&mekhykﬁmbml Lv@neﬁmuz&pmw&tm <hbik he 4
private n ey, crypt o can he use

to create %%ﬁ?ﬁﬁz’%}aﬁ &{gseaﬁe °"h° &"’ﬁﬁ“tﬁig r| vat gfy&ey n- create a
known has hkebt“ messige ¢an a@:ebemteﬁws @mvytptevt% tHuReFeS (88 spprabtrachaner pestages k ey .
Anyone canwithbe firss\Mavihg tg exchdbe 2 tebi@ ke Té sopirettat e phivaedeysi sdckté, GiSis fidiveal foB kgnat ur e”

of t heghol gak: Oke fridfic 1) bo Y@k Gee hEYey Muf h respect to that particular nessage
by decrypting the encrypted hash using the public key and verifying the

hash agai nst t hePublizsksyfyptogrifihy i) bd tsed tdrege a Higitabsignsiure ThatpldaGf hoprivickep@B Sage,
then the rgGiRibh i ofh BissdfPsma efenGidtme Bin vhide dRPribatd KA Wndohbtal BRI A ihdr S
the encrypted hash constitutes the “signature™ of the holder of the private key with respect to that particular
message by decrypting the encrypted hash using the public key and venfymg the hash against the message. If
30 the signature is appended to the message, then the recipient of the message can verify both that the message is
genuine and that it has not been altered in transit.

To make public-key cryptography work, there has to be a way to distribute public keys which
prevents impersonation. This is normally done using certificates and certificate authorities. A certificate
authority is a trusted third party which authenticates the connection between a public key and someone’s

35  identity. The certificate authority verifies the person’s identity by examining identity documents, and then
creates and signs a digital certificate containing the person’s identity details and public key. Anyone who trusts




genuine and that it has not been altered in transit. To make public-key
crypt ography work, there has to be a way to distribute public keys which
prevents i r’r%@lgﬁ%i on. Thisiis normally done using certi frce@vasonnd
certificate authorities. A certificate authority is a trusted third party
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30 The netpage registration server accepts requests to add printing authorizations to the database, so
long as those requests are initiated via a pen registered to the printer.

33 NETPAGE PEN SECURITY
Each netpage pen is assigned a unique identifier at time of manufacture which is stored in read-
only memory in the pen and in the netpage registration server database. The pen ID 61 uniquely identifies the
35  penon the netpage network.
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30 34 SECURE DOCUMENTS
The netpage system supports the delivery of secure documents such as tickets and coupons. The

netpage printer includes a facility to print watermarks, but will only do so on request from publishers who are
suitably authorized. The publisher indicates its authority to print watermarks in its certificate, which the printer
is able to authenticate.

35 The “watermark” printing piecess uses an alternative dither matrix in specified “watermark”
regions of the page. Back-to-back pages contain mirror-image watermark regions which coincide when
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25 a1 SECURE ELECTRONIC TRANSACTION (SET)
The netpage system uses the Secure Electronic 'Ihnsact:on (SET) system as one of its payment

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

In SET, cardholders and merchants register with a certificate authority and are issued with

30 certificates containing their public signature keys. The certificate authority verifies a cardholder’s registration

details with the card issuer as appropriate, and verifies a merchant’s registration details with the acquirer as

appropriate. Cardholders and merchants store their respective private signature keys securely on their

computers. During the payment process, these certificates are used to mmutually authenticate a merchant and
cardholder, and to authenticate them both to the payment gateway. |
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30 the standard payment mechanism.

The network account can be extended to aggregate subscription fees for periodicals, which would
also otherwise be presented to the user in the form of individual statements.

44 TRANSACTIONS
When a user requests a netpage in a particulax application context, the application is able to embed
35 a user-specific transaction ID 55 in the page. Subsequent input through the page is tagged with the transaction
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Each protocol is illustrated by way of a sequence diagram in which the horizontal dimension is
used to represent message flow and the vertical dimension is used to represent time. Each entity is represented
by a rectangle containing the name of the entity and a vertical column representing the lifeline of the entity.

30  During the time an entity exists, the lifeline is shown as a dashed line. During the time an entity is active, the
lifeline is shown as a double line. Because the protocols considered here do not create or destroy entities,

lifelines are generally cut short as soon as an entity ceases to participate in a protocol.

5.1 SUBSCRIPTION DELIVERY PROTOCOL
A preferred embodiment of a subscription delivery protocol is shown in Figure 40.
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A preferred embodiment of a hyperlink activation protocol is shown in Figure 42.

When a user clicks on a netpage with a netpage pen, the pen commmnicates the click to the nearest
netpage printer 601. The click identifies the page and a location on the page. The printer already knows the ID
30 61 of the pen from the pen connection protocol.
The printer determines, via the DNS, the network address of the page server 10a handling the
particular page ID SO. The address may already be in its cache if the user has recently interacted with the same
page. The printer then forwards the pen ID, its own printer ID 62, the page ID and click location to the page

Server.

35 The page server loads the page description 5 identified by the page ID and determines which input
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the nearest netpage printer. The stroke identifies the page and a path on the page.
. The printer forwards the pen ID 61, its own printer ID 62, the page ID 50 and stroke path to the
30  page server 10 in the usual way.
The page server loads the page description 5 identified by the page ID and determines which input
element’s zone 58, if any, the stroke intersects. Assuming the relevant input element is a text field 878, the
page server appends the stroke to the text field’s digital ink.

After a period of inactivity in the zone of the text field, the page server sends the pen ID and the
35 pending strokes to the registration server 11 for interpretation. The registration server identifies the user
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submi ssi.on protocol is shovvn in Figure 43. 20 Form subm ssion occurs via a

form hyperg i nk al-‘an m s follows the protocol defined in Section
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t he pen conponents. The pen.top 105 is in operation rotatably nounted at

one end 106 of the housing 102. A
NETPAGE PEN DESCRIPTION

61 PEN MECHANICS
Referring to Figures 8 and 9, the pen, generally designated by reference numeral 101, includes a
housing 102 in the form of a plastics moulding having walls 103 defining an interior space 104 for mounting
30  the pen components. The pen.-top 105 is in operation rotatably mounted at one end 106 of the housing 102. A
semi-transparent cover 107 is secured to the opposite end 108 of the housing 102. The cover 107 is also of
moulded plastics, and is formed from semi-transparent material in order to enable the user to view the status of
the LED mounted within the housing 102. The cover 107 includes a main part 109 which substantially
surrounds the end 108 of the housing 102 and a projecnng portion 110 which projects back from the main part
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PCB 129 also mounts an infrared LED 143 and infrared photodiode 144 for detecting displacement in the cam

barrel 125 when either the stylus 120 or the ink cartridge 118 is used for writing, in order to enable a

determination of the force being applied to the surface by the pen nib 119 or stylus nib 121. The IR

35 photodiode 144 detects light from the IR LED 143 via reflectors (not shown) mounted on the slider blocks 123

and 124.



PCB 129 al so nmounts an infrared LED 143 and infrared photodi ode 144 for
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30 The processor 145, digital transceiver components (transceiver controller 153 and baseband circuit
154), image sensor interface 152, flash memory 147 and 512KB DRAM 148 are integrated in a single
controller ASIC. Analog RF components (RF circuit 155 and RF resonators and inductors 156) are provided
in the separate RF chip.

The image sensor is a 215x215 pixel CCD (such a sensor is produced by Matsushita Electronic
35 Corporation, and is described in a paper by Itakura, K T Nobusada, N Okusenya, R Nagayoshi, and M Ozaki,
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An integral binding assembly 60S applies a strip of glue along one edge of each printed sheet,

30  allowing it to adhere to the previous sheet when pressed against it. This creates a final bound document 618
which can range in thickness from one sheet to several hundred sheets.

The replaceable ink cartridge 627, shown in Figure 13 coupled with the duplexed print engines, has
bladders or chambers for storing fixative, adhesive, and cyan, magenta, yellow, black and infrared inks. The
cartridge also contains a micro air filter in a base molding. The micro air filter interfaces with an air pump 638
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ARCHI TECTUBB. The net page printer controller consists of a controlling
processor 750, a factory-installed or field-
30 72 PRINTER CONTROLLER ARCHITECTURE
The netpage printer controller consists of a controlling processor 750, a factory-instatled or field-
installed network interface module 625, a radio u'ansoelver (transceiver controller 753, baseband circuit 754,
RF circuit 755, and RF resonators and inductors 756), dual raster image processor (RIP) DSPs 757, duplexed
print engine controllers 760a and 760b, flash memory 658, and 64MB of DRAM 657, as illustrated in Figure
35 1 '

The controlling processor handles commmmication with the network 19 and with local wireless



Install ed network interface nodul e 625, a radio transceiver (transceiver
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30 The printer controller optionally incorporates an Infrared Data Association (IrDA) interface for
receiving data “squirted” from devices such as netpage cameras. In an alternative embodiment, the printer uses
the IrDA interface for short-range communication with suitably configured netpage pens.

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

35 objects, it runs the appropriate RIP software on the DSPs 757.
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fixative) L. tRe ok Bl ENrviHR 96t Wntfered and formarted (at 767) for printing on the
Memjet™ printhead 350 via a set of line buffers. Most of these line buffers are stored in the off-chip DRAM.
30  The final stage prints the six channels of bi-level dot data (including fixative) to the Memjet™ printhead 350

via the printhead interface 768.

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

35 The print engine controller 760 contains a low-speed processor 772 for synchronizing the page
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When a user interface flow is broken up into multiple diagrams, any document which is duplicated
is shown with dashed outlines in all but the main diagram which defines it.
8 COMMANDS AND OBJECTS

81 DRAGGING AND DROPPING
35 The netpage system allows commands and objects to be "dragged and dropped’. This enables a
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of the obf’é‘tﬁ as is detailed by stroke 503 in Figure 46. Addrtronally,
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0opj ect s a, Close aSSO e end o oKe e use
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Additionally, when a user wishes to execute a comnmand with respect to one or more objects, a
closed loop or lasso at the end of the drag stroke may be used to simulatancously designate multiple objects, as
30 is detailed by stroke 504 in Figure 46.

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

35 attribute of the hyperlink associated with the hyperlinked group.
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sized. So long as every drawn stroke begins in an interstitial area of the composition, it is not interpreted by
35  the systemas a draw/drag command.

If the user wishes to, say, delete a drawing from the page, he/she may simply ‘lasso’ it with a stroke
of the pen and continue the stroke to a <delete> control box in the margin of the composition form.
Alternatively, the application may simply recognise a single contimious stroke from/to the <delete> box
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An author of 2 document can assist selection of articles by grouping all the elements of an article
into an article group 507, as shown in Figure 48. If the application specifics an article as the scope in its
selection request, the page server attempts to find an article group related to the selection region.

The protocol for selection hyperlink activation and subsequent selection content retrieval,
35  illustrated diagrammatically in Figure 51, operates as follows.
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page server Commnﬂle photograph collection application referred to above provides an example of the

selection/attachment mechanism described. A user may, for example, click on a <list frames> button to
35 produce one or more pages containing a list of frames available for framing the photo composition (522 in
Figure 52). Frames can, for example, be synthetic or can be based on photos of actual picture frames. The user
adds a frame to a photo in the composition by first selecting a desired frame on the frame list page, ¢.g. by



509, as shown in Figure 50. This may be placed in a standard | ocation on
all netpages, to provide consistent support for selection in nuch the sane
way that t(§hfambey CONSi stent support for page duplicati pgpagsheffgn 2

sel ection page server command is activated by a user, the page server
forwards the corresponding stroke to the regrstratron server to be
recorded as the current selection for-68e pen. Apart from this difference,
t he sel ect tidiimseiptdnaising G ffegedies 2nd thentphstingSining thearymsitiqp($23 i0Eigdre/52)egClyl bed.
The phot ngiﬁm £ Qloke fle 3ARL 1R Ll efithdufifloth, AmALAUR inREOY il GSioR 1) 2EXANPI €

of the selectron/attac mechani sm descry i bed A user tor exarrpl e,
click on acoumpdto pssogigie the sﬂiﬂ‘?S‘H“" ity the-designpted phose The, 'P'ﬂx‘

cont ai ni ngwlachltheanterahsdmnmsmmabhﬁﬁmmmmam@mhé’hqﬂamcmmmw on
(522 i g Fi Q&) wadw adfetiiBamean, for exanple, be synthetic or can be based
on photos of actual picture frames. The user adds a frane to a photo in
the conposition bs/mém&&huqﬂehmﬂpag&mﬂ@ﬂicﬂbdcﬁmaomﬁéﬁebﬁmmm&m page,
e 9. by VOQn/ 2l odpaion e %%Jt&cmé&ﬁ L I L S

pen, and t hen pastin e conposition, (525 | ure 52 by
ef fecting e sPiloke = tf"‘B"i’“ﬁé”%‘&%bé %“T“@Fﬁ%ﬁ?ﬁbﬁé ‘ﬁ‘gﬁnﬁﬂeﬁ?{’%t 0. The
system i nt ppe. e‘h&nstrhraxhzae:mdarth:sassluaon m;rmndleqhug mm@wmmmmmed fianme
with ype dﬁ&l&@ﬁ& rs:ﬂlﬁng arpﬁ(;ﬁ'gﬂph ﬁ&h@ﬁlﬁm&fﬂﬁ%&%' ch the

user can s ect an e to repoyve, a I conposition.. The
page conpoSrtf¥h |ﬂ‘§"b Vﬂh“i%@ﬁ%‘?%ﬁ‘?‘%ﬁ%? Rty her
exanpl e, iaﬂd@tﬁbﬁmeoﬂecmﬂmtmwm on, clicking on an <attach> button at
the bottom of every e-mmil conposition page effects attachnent of the
current se&&&u‘ at the current end of the body of the e-mail. The

" attachnent Can c nsrst .of .a ect r, ob ect V\Q q re Ga bIe
°°3'és reltzcace e rraéim]Ig "f‘mbef

|
From 5oy, sp;gicggwnﬂng mm%w%pmmmm@wmw&%%ﬁ&m om
anot her ne&ﬁaaefmgammm&&ﬁfeﬁigmwwa@&bé@mawmm@mmr on) .
froma photo, Plh' glgre,gq.gm%grgg "‘.‘%9 lmhuﬁm Ielat AP MovendihE s .fa?mresag%g ed with

the attachnent pages beilng autonmatica . to the
e-mail to ‘&E‘%mdﬂfﬁé ivedingnts desprivedip the pregeptsegcf WW&F‘MWr on has
been descrbyaﬁérurerédaesrsquepmc'ﬂaetoopeafpeﬁeﬁonedmeu@dtmmmmaamrrber of 15
specific alternative enbodi nents. However, it will be appreciated by those
skill @8 in the relevant fields that a nunber of ot her 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 I|imted to the

speci fic enbodi nents described in the present specification, including
docunents incorporated by cross-reference as appropriate. The scope of the
invention is only limted by the attached clains. 20 WO 01/ 22208

PCT/ AUCO' 01111 -59 CLAIMS 111112121 2122222 tevet veere re el 1. A method
for enabling association of objects in a conputer system the nethod
including the steps .



5 providing a user with at least one first formprintable on a first
surface to provide to a user viewable information associated with one or
nmor e obj ect syo piAYisdi Ng a user with at | east one second f agwAuemisabl e on a
second surface to provide to a user viewable information associated with
one or nore conmands; receiving, in a conputer system indi catl ng data from
a sensing device operated. by, the user red@-ding .10 si ng
device relative to said first or second surface, |nter
comput er system and fromthe indicati ng®eM¥& if the
sensing device relative to the first surface is in relati on to seI ectl on

of one or nore of said objects of said at .| east one first form and |f t he
novenent of he seﬁmfﬁéW%WPE%W%w%“ﬁfé%Wﬂﬁﬂ‘m

relation to eelection of one or nore of said commands of said at Ieast one
second form thereby signifying in the conputer s stemthe _15 associ ation
of sel ecPed one orprovising apisf wtbmtleagtione first form pringagle G'Ma&ﬁ TR 1P YEFE viewable
provi di ng t hiaforifatién awodidledith sdBrabacbbjéas; Si on of said at Ieast one second form
including a representation of said selected one or nore objects. 2. The
met hod of cl ai m 1,previdingajuser with 4t lepst ene Sesend formpsinteble erarpecond farfageitoprovideiod uekat a

i ndi cati ve Ofievable InfoRfdtion adddcisiddavith G G ncdmpaidsit of the form and said

i ndi cating data regardi ng novenent of the sensing device relative to the
respective swuesivingeiniascogpyies rsgstea inflipating, datagfrons | csensing) dqviee) opswated by thecuserireggrdidevi ce
of its MOVeRfeménPbftlelsshbngldevide Rftivet&RAGEE dr¥Romichace using at |east some of
the coded data. 3. The nmethod of claim2, wherein at |east one of said
forms includes codeterpuitigan fhe dinputeri sysemoind from the Hidicatiegdaja i the fnovement dfghesensing d

sai d i ndi cat ieiide [dRve td theiRt buce KGN Riatita a&iﬁm&@oﬂmrus@s,fmtoejemmm&&be

oIty OF ot 98 e oo USRS 2L by o ISLELL 5 e DL CEL O

data is provi 5'e evice generating a regar

its own nove?nsmmqrmfa@ sppangs qu@*byweméf%#awm@@s@ﬁW%m%f
cl.ai m 115sai sisddmeion BFselbcted Bkl obhEldrélghjects @ikl selkcfed Gie opibrt cotinaidlj@ndsensi ng devi ce on
or relative to said first surface, including the step of interpreting, in
t he conput er syst enmqviding the yserewidhy anhametnded ryprsion of) faidsatrlephtconh geconsleforn @klhdivg ®d i n
relation to fpksehuifodradid SledtddbmiobBirt Sects.n Order to identify selection of
said one or nore objects. W 01/22208 | I1l11111111!' 111111111111111
PCT/ AUCO' 01111 ro s - 60 6. The nethod of claim5, said viewable
i nformati on associ ated with one or, nore objects being rovi ded as _one or
nor e vi ewabl & i nf orefrEethedef ?B‘ﬁé’s”hﬂﬂ"gé‘iaﬁ°‘\‘°l°if§‘{df%‘ﬁ??‘é‘@é““‘f’ﬂé"’rfé‘?ﬁ%“ﬁ°f%@?’hdi ng
t he st e@0of orechmdnielppintg the form, tnisaid indiputitgsiata segattiegmaversbnt of tersesshigclevica chlatwité NQ
data, if a Sl RleciRAsrRE bintihy YRfor Bt selfdig®y Bt se%ﬁdg‘iewcﬁof’:{s%@ehxhﬁrdaﬂ%% fation
zones t hereb seI ectin i d one, or e Ogj ects.” 7. The nmethod of claim
5, said vi evﬁ%’ﬁé‘ﬂs ﬁ%?%?ﬁg&ﬁ@%th one or nore objects being
provi ded as one or nore viewable information zones on said first surface,
the method including the step of identifying, in the conputer system and
from sai d i nali cat i The methddoof claifn 22 wherdirOdt dealt afic GfRAiE foRmCiicixles @oiRd Odta WMAIaGveqlf an

25 identity of the form, and said indicating data from the sensing device includes data regarding the identity of the
form.

4, The method of claim 1, wherein said indicating data is provided by way of the sensing device
generating data regarding its own movement relative to the respective surface.

30

5. The method of claim 1, said movement including a stroke of part of the sensing device on or
relative to said first surface, including the step of interpreting, in the computer system, if a prescribed manner
of stroke has been effected in relation to said viewable information in order to identify selection of said one or
more objects.



10 sai d vi ewabl e infornati omzones;—thereby—sel ecting said one or nore

obj ects. 8. The nethod of cl ﬂm rein the sensing device includes a
mar ki Ng Nighm o nment of the ‘ ,Hmt herefore gapRbddg:dhe

provi si on@o@g‘?si bl e mar ki ! ,!! e surface. ?Q gmﬂe met hod of

claim1l1, wherein the step of associati ng sai d sel ected one or nore obj ect s
with said selected one or nore commuang@-i nvol ves application of said one
or nore avail able commands to said one or nore objects, such that the
representation of said selected one or nore objects on the anended version
of said af | eashhe oxthodsd clinus,fsaid riewabledefprmptivon associsped vith dnesqs jmetet abidcto baingor nor e

commands. gidh®as ohbl6 mmtmomamn%&s onV¥aig Rt gmf;cb%esﬁeam aétudagewadwg t he

user with e.amended version sai.d secq orm
aut omati c é‘ﬁ‘ rl% ?‘%‘?’fs r%‘“.”ﬁg{i% said Inds %‘Ihgs "g%%‘éﬁ eiiing @%‘5%@3&“. on of
sai d ofte onmﬂm@m@mm@erebmkmwm%mmewa aim1, wherein the step of

providing the user with the anended version of said at 25 | east one second
formis carried out on receipt in the conputer systemof a further

instructiopn. 12.gJ Ragh Qfml&MWaQMWe%%ﬂ‘mﬁgébMd udi ng

a paste conmand, erein_the  anended version of said l east” one Second

form i ncl (Rigyided;as,one or o yiesphle jpforpption 2gngs,gn sgif first urfpog the & BF ster g e
obj ects. 3ienfif$ing, Tithe cumprite &)sterh argl| fipinivaid Pdifating deta)| ibadtrpkerhasgiitergectédoont orneoreadf sai d

ONe ORQ MO Gid YHeldbfe inforfdkbr bohel MereByAbickisRhi®6de SFmordUBRctdr NDre of the avail able
commands is carried out wwth respect to that feature. WD 01122208 11111111

112222 "t veeer ot 1l PCTIAUO0/ 01111 CL Ms -61- 14. The net hod of
claim1l, wherein selection of said one or nore commands causes or pernmts

activatiorf-of orfée BFthdf geimc), sberrin) fhe jsepsug deyic iaclydes & prckipe i, popsmentoEthe, 15
The met hocseming ddvias tharctore aablihgaetovisineof @ Visiblmarkivg ok a sgactivesnfige. pr ovi ded by a
| am nar substrate, the 5 nmethod including printing at |east one of said
forns on the substrate on derrand 16. The met hod of cI ai m 2 t he surface

bei ng 48T 0 Srded nPi:'iam? gﬁpa %ﬁerran htg&,%mnsgidat

| east One of sai rms on sane ting,

printing tﬂ@%emmwm%wﬂ@smb%t%f%ﬂwwa ﬁmubﬂ“‘ CPF m 16,
i ncl udi Ng fidré sblebes) Gnch thet the EgieEntslioh 6f stidsclo@eddudXs indra bbjels loy the samehded {ksivn bfsaill he

visible  SPREdombm, donaén%.ghtﬁmma%atcﬁwommﬁ ncludes retaining a

retrievabl e recor formgenerated, the 15. formbeing retrievable
using its identity as contained in its coded data. 19. The nethod of claim
1, in which the sensing device contains an identification means which

i mpar 88 alouni qUFbe wefod pf dlajm § wherdisthessten of Regyiding (e aeer withdheiamended vepipnsofpaid a5 bei ng
associ at edieaéd ohd seddnd il it futsinatic ohl BRfpre@id i the dsliputhsysténhGpnitynighéaidtindedaid fesor :
nonitoring, in the computer system said identity. 20

11. The method of claim 1, wherein the step of providing the user with the amended version of said at
25 least one second form is carried out on receipt in the computer system of a further instruction.

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

30

13, The method of claim 12 for selection of a feature of said one or more objects such that said selected
one or more of the available commands is carried out with respect to that feature.



20. The nethod of claim 1, which inclrudes pr oviding all required
information relating to said one on at |east one of said
forms, to elkjghabm the need for !"H:Hﬂ mm y devi ceeréluoodiig: met hod
of cIa|m15 or 16, wherein at |east one.o sornms is printable on
multiple itens of 25 said |am nar substrate and the nethod incl udes
binding the multiple itens. 22. A systermBfler enabling association of

obj ects in aldconpUihe mebydséfeninim thehesinskletivn piCdaidcing gr mare chraeends cawses dripesdits f or m
printabl e ONycgvafidnlofidne SridotedBibtibthyfthiiintkie dopuier s45t8h. Vi ewabl e information
associated wth one or nore objects; 30 at | east one second form printable
on a second surface to provide to a user vi ewabl e informati on associated
wi th one or nore commands; a conputer stem for receiving indicating data
froma sensiHg dexﬂiheeewgfatﬂwl yleqsh@ea tbe suplgyep being Proyided by\p lpmingr sybptrate) the | | | 1
LT 118" | mdafod inéshdi3/pfidkihg 2k leastorle of ¢hid fofst-on the §hbstrélte BigdeniEndeneNt of t he sensing
device relative to said first or second surface, the conputer system
adapted to determne, fromthe indicating data received, if the novenent of
t he sensing evrc relative to_the fir surf is in relaronto

sel ection of one o ofrlaimt. &’JB?@%??‘MWWF’Q&’?F FRethod inchuding, - 1,
and i f the nmiptingetitastohe ¢fised Hamon fhyg sustate owdemaidaand,\apthe sme time, pingupthk codedflatee | s
in relation ¢aQreaubsteecti on of one or nore of said commands of said at | east
one second form thereby signifying in the conputer systemthe association
of sel ed®ed one or nore objects with selected one or nore commands; and
nmeans for provr ding the user with an anended version of said at Ieast one
second form ¥ncl u&%ﬁ'@"’ﬁ’d wrlpding priing he coded datata bequbstaptially javisihle ip e visible

obj ects. 10 @&tmunthe system of claim 22, wherein at | east one of said forns
i ncl udes coded data indicative of at | east one reference point of the
form and said indicating data regardi ng m)verrent of the sensing devi ce

relative to qthe ES.: at of .th Sk n t he sensi ng
devi ce 3{3 |ts rmvzﬂﬂrr’?[s reréﬂq %’% m?‘ﬁ ammms’ﬁnecorg g’atg%/n t he
coded d Q@W“WW&”'%‘?@%M@WEIW@Z‘B“WMn at | east one of sai d

forms incl udes coded data indicative of an identity of the form and said
indicating data fromthe sensing device includes data regarding the

identity of fghe fmmmaéfclﬁhe&mmai %@de%n%ﬁsdtﬁeﬁﬁﬁhd%nhthﬁsm

device is adapted,t nerate data re enment ive
to said first %%‘é‘%ﬁ cSrpedegee apdidy éf“st g‘"ﬁ?“&‘\?t‘%“%?&“‘f“ﬁa‘ﬁ‘ét‘l'ﬁ L‘a‘a

26. The systmdmlwmmsmtﬁcmmﬂmw ng a stroke of part of the
sensi ngZGevi ce on or relative to said first surface, the conputer system

adapted®to identify fromsaid indicating data if a prescribed manner of

stroke has bgen ef’l‘fl@ﬁétﬁ:dof&m&ql%%h&&péﬁ&%ﬂl‘rﬁ&‘@glﬁmh%gkﬂﬁﬁé@&d&e lrder

to identify selection of sald one Qf nore opj ects e system of
CFal m 26, | N TR oD R T BT oo ge S e obj cct o

being provided as one or nore viewable information zones on said first
surface, the conputer system adapted to - identify if a stroke has encircled
one or nore f saiTie mdtddaidlain | dr 06, Wit 1caD O Bf sald Terine B yrirble O nilfyde ifedls 6 ONe

or 25  5aid laminar substrate, and the method includes binding the multiple items.

22, A system for enabling association of objects in a computer system, the system including:

at Jeast one first form printable on a first surface to provide to a user viewable information
associated with one or more objects;

30 at least one second form printable on a second surface to provide to a user viewable information
associated with one or more commands;

a computer system for receiving indicating data from a sensing device operated by the user



30 nore objects. 28. The syst rd viewabl e information
associated with one or nore objects being provided as one or nore viewabl e

i nf or mat i q{ip g@ReRk on said fi rsﬂmuuﬂmmullﬁ nmput er syetAtddaat ed to
identify if a stroke has inter We of said viewable zones,
thereby selecting said one or nbre® WO of/ 23208 PcT/ AWOO/ 01111 -63 obj ect s.
I 1116111111 11112111111111 C L a s-629. The system of claim 22 including
t he sensi ngsadinginoeme of3§ senfipgdevisea¢lativg to faidfirshiorisecOd syrfacenhi ch sai d part of the
sensing device includes a marking nib, 31. The system of claim 22 in which
the sensing devi®eaCORpF SyPFR adapied t detqraping, from the, indicating datay repeived, if the mavemept ofy

Il dentity tthe deining 8evivsicladye chahei fitsesutf@e is dhgelitio ¢ sdlection of doeormgreatwid objaxts efhaidatt h a

parti cul arUSRE firstliOm3dnd if 2 Gnoverit S enstnly Advidd Riftive WEY Sdohd dulbRe HRANS A R
provi d§ng t he, ugter w th the e[sion of 'sai second

.amended at. | east.. qne,

F or m cBmpr FieEon af e o ke of i gogmmands of a3 oy, ame seond foms, ey Bpsitein 8 by o
| ami nar s udvsipite system the ipepcigtivn plistlerted sneot 1oo1e chitetpvithdeltctsd prejormoredomingds endone  of
said formon the substrate on demand. 33. The system of claim 23, the neans
for providing t e proyifingthe yser with go, smenged yersian of saidt least pug seqend fomm inphudingg oo
second f or wpreengtion of saillgelecte oric ot s objztts. | east one of the surfaces being
provided by a |l am nar substrate, the system adapted to print at |east one
of said fornms on the substrate on denand, wherein the printer is adapted to

print ;phe goded h P f. ' ri.nted.
o TR oy Bt om ol B ok Rl ek S oF R iR oo R Bl

i nvi si bl e omeferraceppiatofthe.forn, and4id idicating dagare moveaent A€ thpysensipgdeyipegdlatiyp o33t he
Syst em ar r i yefdte is@edarated by vy lof thé seasini ty thé scheing dévice Biits fntovesent fraative to thelsutfacat .
| east one gecAnGk: {0k Ba.Aasal d amended version of said at |east one second
- form 36. The systemof claim32 or 33, including a binding nmeans to bind

multiple itens of said lamnar 25 substrate, to cater for a formprinted

on nultiple pages. 37. The system of claim 36, the bindi ng nmeans bei ng
pr ovi d8d 2% 2 p e s;@pmpﬁ-@ﬁb; , fyheaqin at least one of said forms includes coded data indicative of an
identity of the form, and said indicating data from the sensing device includes data regarding the identity of the

form.

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

26. The system of claim 22, said movement including a stroke of part of the sensing device on or

relative to said first surface, the cornputer system adapted to identify from said indicating data if a prescribed

manner of stroke has been effected in relation to said viewable information in order to identify sclection of
25  said one or more objects.

27. The system of claim 26, said viewable information associated with one or more objects being

provided as one or more viewable information zones on said first surface, the computer system adapted to

identify if a stroke has encircled one or more of said viewable information zones, thereby selecting said one or
30  more objects.

28. The system of claim 26, said viewable information associated with one or more objects being
provided as one or more viewable information zones on said first surface, the computer system adapted to
identify if a stroke has intersected one or more of said viewable zones, thereby selecting said onc or more
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29, The system of claim 22 including the sensing device.
30. The system of claim 22 in which said part of the sensing device includes a marking nib.
31 The system of claim 22 in which the sensing device contains an identification means to impart a

- unique identity to the sensing device to identify it as being associated with a particular user.

32. The system of claim 22, wherein the means for providing the user with the amended version of said
at least one second form comprises a printer, at least one of the surfaces being provided by a laminar substrate,
the computer system adapted to print at least one of said forms on the substrate on demand. '

33. The system of claim 23, the means for providing the user with the amended version of said at least
one second form comprising a printer, af least one of the surfaces being provided by a laminar substrate, the
system adapted to print at least one of said forms on the substrate on demand, wherein the printer is adapted fo
print the coded data on the page at the same time as the form is printed.

34. The system of claim 33, the coded data printed to be substantially invisible in the visible spectrum.

35. The system of claim 32 or 33, the system arranged to print-all of said at least one first form, said at

least one second form, and said amended version of said at least one second form.

36. The system of claim 32 or 33, including 2 binding means to bind multiple items of said laminar
substrate, to cater for a form printed on multiple pages.

37. The system of claim 36, the binding means being provided as a part of the printer.



