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obj ect of the present invention to provide a neM/systen1anmwmﬁmmmﬂmmmm
printing photographs. The present invention provides t, a
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Recei ved 18 June 2001 NPAO35 - -2. (a) transmitting instructions for
printing the photograph in a printer; (h) printing the photograph onto a
surface using the printer: (o) also printing on the surface coded data
i ndi cati vgoQbmisgentity of the photograph and of at | eastpqig;goRés8E eNce
poi nt on the surface wherein the coded date is printed on the surface in a
formwhich can be read by as optical 5 sensing device. The identity of the
phot ograph nmay be determ ned by an idéhtification code issued by a server

whi ch i ssues photrgareaphn hdeNEAd, ctpr;@tf},hqrrs GROGS havﬁa@hweoqubatkg.frorrthp.t pogsrb@tth Lmy

be request b I n

surf ace, Wﬁ? tgl Q;’ havmg cogre tge pEOtcts PrBtet%l r?sent Ey mﬁug h(a‘g\fr thi é 15{e§trv§lé Hrgeeand l&ba Hena\gtlfdheon t he
surface an@™PFERsH By °'hé§‘§‘&b@mt“b 'tas pesitlitiefend PP R Apaihen Refs R gungib dlovdie
printer toprhsrershs ag ugdiyyclagfelytidee dapHiss. egntapiay ubdesirably fify nederedp@al's t-haltin-gox ehaggi t al
copy of & heurddhatisagessuiTor ihS seibrGdibnd ¥ &) 0BR¢A BRoR B helsdn@PNithkt @ shifelid th@ eeipa0tRgr aph

and the or%ghﬂghyg&ﬁk&abopgphﬂg&ﬁp According to a second aspect of the in
there is provided ing, storrng and printing a digita

phot ograph incl uding the follomnng step 15 (a) taking a digital

phot ogr aph using a digital camer&M %§§Yﬁj‘ﬁioﬂg an identification code to
t he digital phot dgpreaghst offiie preent @vesion tb proviliga rte¥n @1k agyd ricubd (@ otiggtopdbhan a di gi t al
phot ogrelph r epos iTheQheyenBiivehtisnt g3 On § 1@ aflicOh hathod BIRLAYE AR oeh@liRLERGR O

t he |dentrhmg@&hgp code; (dprinting the digital photograph onto a surface
using a printer; (e) also printing on the surface ended data indicative of
the identification code assigned to the photograph and of at |ast one
reference print on the surface, wherein the coded data is printed on the
surface in a formwhich can be read by as optical sensing device. in a
preferred enbodi nent, the digital canera and printer forman |Integrated
unit, the step-of transmtting the digital photograph is done by nobans of a
transmitter located In or proximate the integrated unit, the step of
assigning 25 art identification code is conducted on a conputer renote from
the integrated unit) cad the identification code is transmtted fromthe
renote conputer to the integrated unit before the digital photograph |a
printed. In another preferred enbodi nent, the digital canera and printer
forman integrated unit, identification coda emassigned to the intergrated
unit by a conputer renote fromthe integrated unit, signed in the
integrated unit and used for succesive photographs, and the step of
transmtting the digital photograph to a digital photograph repository is
done 30 after a nunmber of phot ographs have been taken, assigned an
identification code, and stored by the canera, the transmtting step
occuring either before a after the step printing the photograph. The

phot ograph identification-oode-nay al so be sent-to a digital camera which

t ook the photograph for future reference Data indicative of en action may
be forwarded froman optical sensing device to a printer when the optical
35 sensing device |Is used to designated a particular zone of the surface.
The surface nmay have printed on it one or mate options which a user may

sel ect, each associated with a designated zone on the surface, and the user
sel ects an option by noving an optical sensing device on the surface within
the associ ated zone the optical sensing device transmtting data indicative
of the user's selection to a printer. A user nay have the ability to
annotate the photograph with text by witing with an optical sensing device
40 on the surface, data indicative of the novenents of the optical sensing
device being transmtted to a printer and converted to conputer text A user
may have the ability to sign the photograph by witing the user's signature
on the surface with an AMENDED SHEET | PEA/ AU 14 31 FAX +Bl 2 1328b 3929
PCT(AU) ' ' i PCT/ AU00/ 00 005/007 - ~ Received 09 August 2001 NPA035
optical sensing device, data indicative of the novenents of the optical
sensing device being transmtted to a printer, the signature thereafter
being verified by the conparison with a known signature of the user. A user
may have the ability to draw on the photograph by drawi ng on the surface
with an optical sensing device,data indicative of the novenents of the
optical sensing device being transnmtted to a printer. 5 A user may request
one or nore other documents or photographs to be printed by directing an
optical sensing device to a zone on the surface. The coded data may be
visible, but it is preferabRgcsmitpSHEETI(RULBY)SI bl e to the human eye. The
coded data may be printed using an infrared i nk and/or an

i nfrared-absorptive ink. Sone or all of the coded data may thus be printed
on part of the photograph Apcordrng to a further aspect of the |nvent|on
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- ge), taking a digital photogr aph uqu’fé“B digital canera,; (b) assigni @oq7
i déntification code to the digital photograph. (c) transm tthAm/%Staq
Phot ograph to a digital photograph repository and stori nRecéieedligiinal2080
phot ograph by reference to the identification code; . (d) printing onto a
surface usigged Printer coded data indicative of the identification code
assigned to the photograph and at | east one reference point on the surface,
wherein the coded data is printed on ?he surface in a formwhich can he
read by an optical sensing device, alflow ng automatic retrieval ot the
phot ogr jraph. Accor & nmwuwmmummwnww ‘nvention there is

provi ded a syst enmf Orprifiiigihe piotgapichingi sivtre uipipdd poe:aph 35 i ncl udi ng t he

fol l ow ng conponegfs mmﬁ@mwm%t&ﬁdmwmw&wﬂumﬁImmm f or

printing thegnho Itogg,h dﬁ,{&o.{b%ﬂ Ld%xu.spgmummeww%en.u.@wwthﬁ

phot ogragh angd |ca Ive an identity of the photograph and
at |east oné r"é erence point onto a surface; (c) a surface onto which the
phot ograph is to f%"’ﬂ}"P’Pft"EH‘“W"(“d'f“@ﬂ““ﬁ‘ﬁ?f’ﬂ"&f"“@é’ﬁ?ﬁ‘r‘r’@"‘ﬂﬂﬂ?ﬁ@“‘F"B‘r“‘“?:bns| ng
the coded datwsriMeatificylemden nay further include on identification serve

whi ch issues an i de@iémﬁﬂmﬁmﬁﬁdamw&%gmﬂmbwlﬂh&mdewm sensi ng

devi ce may k.m:LWQ. de&'cﬂadﬁ.%m tui%tgb&fﬂw ng to a
recei verqgss, th the r| nt 5 AI\/ENDED SHEET | P
00/71353 -4 t he optical sensing device;

b
(b) data indicati éﬂ’tﬁ“"’fﬁ‘é' ‘6 mﬁﬁwmwﬁwwmﬂupwmtw
sensi ng devf"&%“ﬂ'""et’,‘?”(ﬂ'&?@ﬂ#ndl cative of the novenent of the optical sensing
devi ce. The syst ermnding tofsusdnih @poct nfue linwahidn tecdlEignRidd € el of fakifg, Sdi6g und/prifhy &

digital copy:amtm&bmnbﬂhgwrama@par ately from5 the printed photograph and

the origisal digi Epl REQLRAT B2 &E My further include a digital

canera, a digital Eh%ﬁﬂ\ﬁpﬁ#ﬂuﬁe&)o czbréxn d neans for transmtting digital
phot ogr aphs fromr e & Bt al phot ogr aph repository .
and stori ng t he df |t HHdto ‘ﬁd’?‘?‘“’ﬁ?“l“'e\‘@@‘é rpptivn i sering ithe Aligiebn code.

The syst em Mgty ‘Pmiﬂe"‘ewé%or nore of the follow ng: (a) means for.
converting data i ﬁdl Pdrtlagute dighl pRRy@R@E L Arhefusidg BRImaPt | cal  sensi ng deV| ce into

conput er2l ext ; (bl MR Sindubn GORRRS Loikg a&ain@wfv?&ﬁiwvt&qtmuuﬂwe%xg%

d t e
Sensing : exﬁ%&ﬁ%ﬂ%%ﬁ ﬁg‘g‘?‘taré P St B B bt e ve of
“d

novenents of the optica evice representing |ines drawn by the
user on the phot o§f WW%&&WWWWH&“&@W@MMWMM% a
system and ° Yisbe Mistdsmmiis ot byineds 2 wsmitrdocan In rprednafttic iBged pabaEOf sBter act i ng
Wth a GOmutismifeyietesknia ditickdin atdruB GMRb (B R e e SUB he Bl @add €SNt

i nvention m‘mwwmm&%hua@mwmm&&@% Mer system in a

parti cul arI y pref ;ngtﬁad | Sihd t erale over ut er

net wor k, m‘aﬁ’i‘dﬁ e Int R % Si caf’"gwoﬁg"l WW&?%@F?% form
is constructe Ao %WP'“&W'QWW%“@MM ucture.
Hovever 4 n 2 Pr &’thaﬁ‘@éfrmw‘wﬂﬁwmﬂ@mwlmtsm al such
as papef or“"["h’e‘“‘l“t”kE"l’!’tﬁ‘fﬂﬂfaﬁhs kxepshecn [yalscncaaibeed anl énuficgdon dadecmdd QuRedi ty uRneendine
allows it t'oumitingsen eduring gt ok or @IRAERHGET prfySicGRogrph € coded data |s -
det ect abl e pr of ermbioppi enf Rl SHF hisSho ko LHS Ll i ;gtrum
t her eby enagugw to be nachine-readabl e but” subst antl Iy | Wi'sible to .
the human eye. T ol g@%w‘gl so include visible material which provides
i nf or magon to a user g W%@WMMWW&W%@"@W@WE%Wm and
whi ch vi-ai bFERE 4ol e tpmppariona ppsgltesesiced or correl ate in 25 position
with the rel evantThiuthdermy kochddeddal are o e op@ans G GebrSidy ielad;, leddll RRxidedSBAST NQ

device to c@mmdmna\eﬁmﬁmh&émdw&mmmww&mgmm@,ﬂm.ﬁm@om

i nst ances, Wm@tﬁmﬁﬁwmm&t&wﬁﬂmoﬁn é’eV' ce nmay
take a variety ofAi@m,ybm,bmgbmng&e& d ggrt bI e. In a
parti cubar |y sRLEEES! duf e nsi.n €1S COo fed as a
pen whi ch iS5 985] &&edq'gj%ﬁ%e bﬁ%ﬂ‘)’ E)E gca’f’f"ﬁ’%ﬁgﬁﬁ"“ﬂ‘@“}‘“‘ﬂ’é‘thﬂ A8 orm-as
wel |l as to select ‘enabl e the coded data fromthe form 30 to be read
and transnitted toufﬁ'ébt"bﬁ’bﬂ‘t"&m’W%W’FH&"&WM@@MMWW@%
control information, configured such that designation thereof by a user
causes instructions to be applied to the software running on the conputer
system or network. The nat ur e of tﬂ%%% ct| on between the formand the
sensing device and the data that eac Fbutes to the conput er system
may vary. |In one arrangenent, the coded ta on the formis indicative of
the identity of the form35 and of at | east one reference point on that-
form 1In another enbodiment, the interactive formincludes coded data which
is indi catlve of a paramneter of the form V\hereas the sen5| ng devi ce |s
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framthe sensing device. As indi cared ébove) the system and net hod 084807
inventionh is ideally suited to operate aver a network. |n tRGHAHPP/AR nt
‘the printers are fully integrated into the network andReseivedh09 Augyst 2891 ng

~ of the intenggtd ve forms on demand and al so for distributing of the forns
using a mxture of nutli-cast and poi nt-cast conmunication protocols. 5
Accordingly, in a preferred form the present invention provides nethods
and systens whi ch use a paper and pensbased interface for a conputer

syst e Thi @“ﬁ’rw‘hﬂmmm@ugmwf' nt Rfen fits over traditional conputer
syst ens. Th¥saeaberbRGengdbisQRP S et S 3y t pl &g depige deing tamanitiedso ehirim) @y  and
record informati ORuselaldf G sl L E L P@Rwis " easi er to read than

i nfor mat i ondedéeSiRA ANGH, QI 2 co@ﬁﬁ‘f"é‘r"“%ﬂ"@@ﬂ?' "Wbmﬂ;uﬂaa\ﬁarmgmw,gt run on
batterie§, can be, [ead I'H brrGRiheprighmsigdnicrbeigumining aomart S cof fee spills

user

or the Iikemg,g]g, i S, pOrY EBFEaN o ot dombisex phbrighin 18 b ings b t,,;gg‘; stem 10
al l ows for han -vl' 'é{gi"?f Yeterfideand-writing to be captured Whi G éfnf"b"g]d"s"'

greater richness ‘0f @8y S athlebla iy promribl subdiaRllyFnvisi) rkeypoard and
mouse. The N ¥ ermmmmmmﬁ‘bwﬂﬂgm%.gﬁ?# dRiehite o
printing, p gyrarpiite predgiaptg Use of novel i nteractive s &8 mielinde The

i nventi W T néworligg G | £ eater d il by reference to the
attached dindvinagsibliohirg sieg. t O Ee 1%nunge'?h§'t°é8‘aﬁ "edioEpriing & digiiad brewgriply Of t he

enbodi ments il ugf r el raw ngs does not supersede the generality
of the foregoi nggfegasd "tﬁ%ﬁnﬁwg’f‘ﬁ@'ﬁ'gf@'@iﬂw@mpﬂMI EF DESCRI PTI ON OF '
(?RAW NﬁSdPrgferr@)d ?%fowﬁgﬁmtawm;?h‘?he inv.gnt‘ia;i)n wi Il now Ee
escri lsd, .hy, o) n- {14790 codeg detrybidicarivs1of o) foastivbet o @ WBRE Qurd e
accompanyi m,'ggwg%/f\n:;ﬁ“ﬁ“’s“ (31‘ firiaRffhecdipital phaosphythenedn th obd dia ﬁﬁhﬂmk\bﬁgﬂﬁxﬁ‘e

rel ati onshi p betweer ":ai"’“:'i“%fﬁ!l“ed%ﬂ-i nted netpage and its online page

descri ptiop:  Fi YRt jagthe wpectvethesitivertion\tia® W/ pifideh i i.on between a

net page perf™ BoPpsphisydingme iivag g NEt page page sdgéd\%@%&"éﬁﬂ “ﬁw‘ﬁdge
applicgfion ser\®r, g guisie: pidivdrdpk-idid el « collection of netpage servers
and prfnters i nt@r conneel @l oGl 5,’ tFi QW 4 is a schematic view of
a high-level st Kuctmhﬁgﬂidiﬁlﬁ&&ﬁ#h%ﬂo.r}% @ﬁ?ﬁﬂr‘]‘fﬁ '"§ online page
description; 2 %) Fi&blbefing od fe s3 v‘(%n VI ew" g a stwructure of a netpage:
tag; Fi gursify o Rasonlofk ik 3\%56'% Pl Inqlcatfve;of pt devolk aqip pstido avbinke@yboaans@bw OF ¢ he -
tags showaninenld G ERs 22N, 2 ?@IWWWWM%@W&'MW@MW ce in
the f@snof a n %H%%gr"ﬁme7iu;uaflomhart of a tag inmge f
processin é codi. | Pretiditeres BovBlcdia Sictibd RIS AL MGl of a

net page pgﬁg@%" “?’f’?‘fﬁ’é“%’élmﬂhﬂdgﬁmmi ng field-of vi ewl‘cone;ﬂu’%\é\{a Figure 9
is a perspecti vl edrasdisin nimmphofings il RBEPage pen shown in Figure 8; Figure
10 is a schenateg))c bﬁ"@i’@kﬂnmetaigqa(ammﬁommg@@m@gm;rol | er for the netpage pen
shown ,..n Fi gur 8 trewmweltiR; theFdiggtat I'pRocogrably 10Sa tive view of a wall-nounted
net paSQ reffingps B ideadifidaion Baes €CH | ona%“ﬁr ougE ﬁgtﬁﬁfye"ﬁgf'ﬁ'"bf’” R net page
printer of FiguMe fdhiingbdhdd S LS., & nl.arged portion of Figure 12

showi ng arhaesihiaai: @t ox,haeredéap&n%gg‘d .@gf%ﬁi&ﬁﬁﬂ‘@g’"gm“@'&myw s enbl y; 35
Fi gure 13vhlcBcathe ebRivdinlofith) ¥hsY o, whoi, 1.1 *C AT £PY s rrimpdien thedurfeeimelfogd ue pat hs,
and print engi me&raﬁém,t.ﬂﬁw ,,Fygfqg,p HRferbPief tirpbotoget 1 and 12; Figure 14 is
a sch3mtiidediiahi & low L,@g%_gm_o A prTeHELrdrtiied p e e grintiigleaiginbpagen pri nt er.
shown in Fi gures 1 &.Cﬁ; Figure 15 is a schematic bl ocK di agram of :
dupl exed pri nt‘gsnglppe 9"0'#{1"‘?'?5?"!8 ctionm & piingjthe pifthdoptree dYifl@ads associ ated with

the prin copntr ol SSTTES i phpiomialy el @dod dhin indhuivES £ @1 ety bine plotchag GG | C

bl ock di g‘g’?"é’ﬁ? FoiPrie ot sufceiengi ne control | er shown irtlyFi gur es %Q%and 15;
Figurg 17 is a‘qber"é'p’é@mwwiwemoﬁphmoEoipﬂﬁbh;qndl\/em etTMprinting elenent, as
used 1'n, for ecmféimphe\slwtsh&nsmfomgﬁ@mﬁ%of Figures 10 to 12; - WO

001 71353 -6 PCTEABGO/mE0B3%r mingd inCidetdical pective view of a small part
of an ar P9eg Menj et TM printing el eﬁg"?\tﬁ%’;"plﬁz‘ﬁ%ﬁ?@ "fggi‘“aﬂ“‘&ms‘@f’i‘%s"“of

per spective vi Baeptital dendBf dedde mblOng r.atl cycle of the MenmjetTM printing
el ement  ¥RewE winhepiingur € 13; %?g{#?%&iwg&dgmgé?cgpﬁﬁf%mvwwbf°°°5(°'short g
'segmﬁﬁt of a pagewidth MenjetTM printhead; 5 Figure 21 is a schematic view
of a user class diagram Figure 22 is a schematic view of a primter class
diagram Figure 23 is a schematic view of a pen class diagram Figure 24 is
a schematic view of an appli CAMENDEDH2ES di agram Figure 25 is a schematic
view of a docunent and page desdPEgApoOn class diagram 10 Figure 26 is a
schematic view of a docunent and page ownership class diagram Figure 27 is
a schematic view of a term nal elenent specialization class diagram Figure
28 is a schematic view of a static elenent specialization class diagram
Figure 29°is a schematic view of a hyperlink el enent class diagram Figure
30 is a schematic view of a hyperlink el enent specialization class diagram

A= - ”~ A - o - o



Figure 41 is a schematic view of a favorites list class diagram Figure 42
is a schematic view of a history list class diagram Figure 43 is a
schemati c vi ew of a subscription delivery protocol; Figure 44 is a

schemati € ywy a hyperlink request class diagram 30 Begidugudhsssi S @
schemati c VI ew a hyperlink activation protocol; Figure 46 is a schematic
view of a form subm ssion protocol; Figure 47 is a schematic view of a
conmi ssi on paynent protocol; Figure-48 is a schematic view of a set of user
interface flow gocympitedvi mllggng,térdg,cgw is a schematic view of a set of
user interface page |ayou con 1s a schematic view
of a photo col |§C?Id8?1m FHeY Egmr“ﬁnri‘]/mf—m h°"°ﬁg=fpt%smm§ hematic view of a
phot o cl ass di a@¥ aﬁmW‘@‘UFﬁu‘SWW‘df‘é@H‘éﬁﬁ?‘?“@d?ﬂ“?ew of a photo squirting
user interface The eswm iy Guikceindige 4 Bee@eraihvenkitinge digiabowpyof thephqrpmthoerirtadifomng user

i nt erfgcemgdngwph(ﬁggdﬂmﬂﬁan@adglmaml c view of a photo printing user
interface flow ’I‘h%s tF (Y, 55c111'd§ad?gﬁa§9a&?r%&mﬁl&)¥dto hQ osf?og' t@(grqealﬁ p&aﬂnﬁ% phot os

form Figure 56|syas IC View nager menu Flgure 57
is a sche%‘f‘ﬁ@wﬁ’t‘%ﬁ%‘fﬂ‘%ﬁlgﬁ%ﬁ"ﬁ“ bpithetdigita), photogzgph fepppijqry and WEG’OF‘?‘T@@%”W?‘ B gure
58 i s a sefyensb hcideptifeaiorabdea photo |ist form Figure 59 is a schematic view
of a photo fol dﬂ{es,tstj:,,s,tmymemchﬁ;(gw,aorﬁamieﬁ,lmmgchenati c view of a copy/nove

to phqpo fol derg Orftams% awe,%ng%t,e ca@w&& t&ex,;uay\seatgo@m@mt&pmmer form

5 Figure 62 is tIc Vicew and ure 63
is a schematic ®i evV“ﬂ‘f f°‘é1°°’8’i’}§‘tg8ﬁ‘i‘ ’iﬁﬁ’S‘tdcgp ?‘F ?Pt“ s&‘l‘"”ﬁ? ‘?wpﬂgcﬁ HHBRE BEFAI LED

DESCRI PTI oh@iEnsRREFERRED AND OTHER ENMBCODI MENTS Note: MemetTMis a trade
mar k of Silverb@pk niRas edmhGhrelk, stolidg dd rAtissihg @laiilicatibernf nbvemepts effti@roptiea] sensing

enbodi thmcégﬁwhﬂylﬁ.&td}a%yluéu&&ﬂﬁlbﬁb{&%&ﬁt to vvork w th the net page networ ked
conput %I’ 10 SYS &g%tfgﬁy,eve?resa& my t%\r'tg \{ule% : 8 a methonJ'hlc}Q Wﬁ es one n/ﬁl\lmldi fo % or

appreC| ated tha necessarl
even nost cagle phgerasting @i 4 @mﬂ‘ét ﬁ?‘%wﬁﬁﬁh"é‘k‘[ﬂe‘l‘%‘f’%"l‘}% syﬂ‘f"b‘lfﬂ‘ég‘és&“ B‘é"l‘“t?t)v‘“f‘y e
rel ati on tsed ihlo@juiBes iwith & yigte@mputidowen.cn ¢ patingarly preftredriomsit ddearel begerdtepvirts noSt

conpl ete f,oq,pl{gg,;egvo{keq,yg@etnhgmneed for external reference when attenpting to
under st and éhasslcal enti Y¥|\'h mterac].tveq%m grc?en];tr%gtgdeaga &H*c’eo.ﬂem(}ﬁ gntd?nnmc& nﬁ?&ﬁa"a{es of

the present i nven? erred Tormof the
net pad® sEEtEesT Sypere %G’Ffmﬁt‘%‘i’ the ﬁt"eP’t‘Pa\‘feShfeh‘“"E"ﬁﬂ s"F‘b”F RPEF e kel A ed
surface, thaekedids) printeqimyisind allich ipwé @ Geinteatet with th Gewtpetér mtem. dheqoded datags deisctalerap  of
the surf agRremtl Bl dbin@usivily, Jutb@RUIidle HHGnE MeretyN@abiiPit o bechRiM@RGdata Butbe

quer ied b ¥ub@ﬂuaﬁ}p19\£sgg (! Iﬂet tﬁm%%ﬂ:s'i‘h@ gangqu'laﬁoeinclu qﬂa@&l M@cﬁ? ro&tﬁ@mﬁ%ﬁ {o s C

i npl ement at'1 on, eren vi si b nvi.si bly, and
defined i fFsBEHS 3"‘ Wﬁv hy B °6§‘%115 gq‘ Vﬁlbfp{g" BB FE 5dc°é°°"d§7 ds an
unambi4fuo wmmwhih@?le’ﬁléhéd@cbfb%%mwthl n the map and am)ng di fferent maps. The
conput er syst emThatef @Iad ifdludes ia Rdngrig iEvice ®IRongely dat fromamtionmn estheapmptreysrappE

sur f ace., g&@ instkhER td SRRk R dﬁ@agahemé eﬁg BVRGhaP@E & uri of 2mI BN fr&drF €N ces
Su e a S n \Y e mat | on
PP c%lwg:tdanf eé y Eo%?p %f Wéa%fuyaﬁy rﬁrefeFed amtn ement m&%gsﬁg de%t%le 1! c%rﬁi?uredmgw d’l \@Jcﬁ)rs

thus retri

conput er Ssrigredigpeshle @kl mk the H’@f“B‘fﬂ"efP’Ht%“F“ Fsr\° Flersysly ﬁ“é’@e thegodedflata Bﬁe‘t‘%ﬁ"ar s

i nt er a3Q i arbewhd dnd tahritedip fha eapfeeaitan B cod¢daty then pyvidef eoptobinfbrpptioy, configaredradhpage
syst em r elyaefsighon th2ofBy PelbtClube®Rstrittions B Belaphlidd1iB ihe boltvd radikd & lhe \Wrpilr systed pages.
These are gﬁ%s of text) graphics and images printed on ordi nary paper) but
whi ch wor k e _interactive web F ?ﬂ 3 nfordmslt!“&}l !hs encg bent each
page using ink ViR§EHE pidhe SirpeipnieEen for ““iahwessf"ﬁ?geevt‘% g da03 2 HA RS eve.
The ink, Hewampesr systepnuiay vine etsyrmingement; Hiel eoded daiit o fhe farnis idicative pfdhe élenyty olibe 18Pt i cal | y
i magi ngs P &l ofidd Bast dhererErEhcd pbitGn tha fotrl) & aibertrpaAIGEmaY B igtrctivetbr Mdudpr@édeiny dchf or m

active butf ong:.and pt!rmer J)f'ﬂm‘fb?m Qmersaﬁbsehagsmeamphaws{o pfak,&dmmetamnt hi€owpeN tO
request information rk er, er}oceshtée a,net wor k

server. | r‘nog.ﬁtgn ée%va C‘ﬂ %K%xm tot %e Eomw er fyftem toggtger wnﬂ ao%ed tha ?ro R
aut omat i ¢ aringemend e fprml insides K EPd@G?"N‘é‘P{‘ st #“@Eh‘b“tf?"@rm‘t ‘é")@f"s'i‘grfe‘t';hé d¥grdlage
system alprogivd, 1a ghe Eomputes sybion, Bt bhsed dnahd fomncoded dhta] gnd dtohedataevhithodentfiesrtiesiser efitgnat ur es
recordggd aquu@a netpage are automatically verified, allow ng e-comrerce

transactions to be SfEC&J L %ngmeaut;te gicmzagﬂhcm&'salsh Ler#’!w?s s[ae@tglf?qesf d Erlnglg 'toq)nxtlt)the

printed net page Ean represent Interact]ve Tormwh can |led in
by the use’?"’“ﬁbvf femh Rrasr E’%ff pripters oSt &F 195p PR AR SR Ef‘d 8 Feé*E‘fdr‘?)ﬁ‘ie‘é%ﬁ“ﬁ”y ) via
comuni cati on between the pen and the netpage system The exanple shows a
"Request” form containing name and address fields and a submt button. The
net page 35 consists of graphic data 2 printed using visible ink) and coded
data 3 printed as a collection of tags 4 using invisible ink. The
correspondi ng page description 5, stored on the netpage network, describes
the |nd|V|duaI elenents of the netpage In partlcular |t descrlbes the type

o, . a o o oy Y




Net pages printed at their point of consunption conbine the ease-of use of
paper with the tineliness and interactivity of an interactive nmedium 0 As
shown in Figure 2, the netpage pen 101 interacts with the coded data on a
printed n and conmuni cates, via a short-range raE%H t he

i nteraction gﬁﬁ}netpage printer. The printer 601 sends eApﬁﬂéggctlon to
the rel evant netpage page server 10 for interpretation. In appropriate
circunstances) the page server send356.corresponding nmessage to application

conput e ' & Ihg um?sll;lede('lyenﬂ mqgatﬁ(a nbo@e d:m%d rr%&gcl of 8\9‘ :M(]m ﬁ%anl? smtegl%) oge-rr I{'e%ver f he

appllcatlon ser
ori gi nat |“ﬁ§°"bF‘|“Pﬁ”§?“g°m1‘5 “‘FH’E“‘H‘é{" ﬁﬁb’é“%‘%‘f“é’rﬁ |“§t“"ﬁ]hﬂ%"”(%ﬁé?”d‘§‘ﬁ &flﬁ*fey“%‘fvé
conveni erdms an dénasl apd @b @ digdbudngloOul forem tsinp y mixenrerp muth-eagt apdpoiperay eomptmicgion Wi t h
hi gh- speggoiiscr oel ect rorrechani cal system (I\/EI\/S) based i nkjet (MenmetTM
prim egs. |01 DGeoltlufi, Glulpfieda Ukl lprelclierdif gQS G &@Lyaé,asvvﬁthymm fifi; speed

and hi gh-qual i tey a ﬁ’% consynmg

preferred® %?Pf’l’dé’P e°f&é@%"ﬁﬁﬁl“ﬁﬁ'ét%ﬁmﬂgfé“‘f’ﬁé‘% o o &p &‘B‘E“e?&f“%"fefcs of a
traditi orﬁwemmemmgmimls%éhweﬂslyw@e@sp'evrmreqondeufor@fl%e“@%w‘yd ipforgetion pri nt ed
in full GOda¥ to@dad i titfornsatichQiSplayioud 1 Gordpid Sdrdae Mok @r, ;ﬁ]&ﬁt}besnﬂ\tﬁ:ga&hittaﬁs ain de

g?m;)?r t Sg&ﬁna Iﬂxl?gﬁt?%ﬂrt Eg’{’b“sngg"“p‘%’%%‘s ertl\enifceealﬁd ﬁﬂbﬁg@wfd&ﬁe Gl AWnRY &@l@ﬁbxﬂ ability
NN Lt PR A0 A e (RS TS R

°p'”‘%re”’?“fﬂ3? ["AG bt oadband
| nt er net cempaterkybirdandmpusndy avai l abl e to 20% of these. The netpage printer
can al so oper atTae psdntinvedtieniefefo@ PiideCi sjs@R Snd mitbiid fonprinting bieg@hs ndliBhgiuseef npvel | MES
and Iomermt;,mgeﬂgg@djaty Indeed) t he net page system can be enabl ed usi ng
exi sti ng Consu%wvemml e lnovfnlr %Cerl.? Eaer %)eg.l %y re@&cpglﬁgr;na%q@c?drsv){nSt ﬁés t\clyube

operaﬁﬁ nore slo consuner's
25 pof it %@W&W““Pﬁ“‘dﬂ‘ﬁé’f m?e‘i‘?‘B‘lS‘d’i"f‘r‘éWf“?‘e ‘E‘H‘éd‘h“@‘tgb?f@é°‘§'?§?%°ﬁtl°lg§‘°rﬁ’d§f B4 on a
privat e ifer¢episgrlestription pf tgtinvdntionot her enbodi ments, the netpage systemis hosted
on a single conputer or corrputeemsmmm(ﬁdoydmvmms such as a printer. Netpage
publication semPrturd afi4thermodigenn ef Upsgyatimetivow e dscabed dnfdy glneliitng edeylé ver
print- qua,hywh,g&g,lcdt@@;*@rmygpﬁm&pﬂg@mpr| nters. Peri odical pubI ications are
del 1V86 e g §mmﬁefm%[%t,ﬁm,e{egt.o?soa{.?a%w% sl RELPAAGE B m&@ﬁa Mefipli) Nt Casti ng

and tica sonalze atrons are filtered
and f or maft‘%“éa ‘sédﬁ‘d?“d‘i WY °f b““F'FFd?“\PF‘H‘iS%tT nefpage pen; Sﬂd‘etbﬁgb?“i“‘le’e%“"‘pﬂe P&t 93Ge"YH i nt er
can be cowthazgrurliedontsavesupport any nunber of pens, and a pen can work with
any nunbeigu@B i@ @ gectdh bfinéRfeSarveds hd bridGrs PrcftbnRdcedbh aindfdigmENt at i on, each

net page %tﬂ]: h‘ﬁ%sc@emuﬂklwcﬁah&%&L&Luﬁ!da&nm}%ﬁagmtlﬂ m(f,ﬁé/pa{éﬁe\&% p,COl 1 ection of

col or ens, one assi nber of Fam | y. This

al | owgg éq’f‘pggé}’laivﬁwﬂ‘ﬁ‘f‘?ﬁ"é‘f“ﬁwé PP REt profile with respect to a netpage
publ i cat i Bgre § dyanlsp vigy sheyys e reiatienphiprpergqer ¢ et of thg Gesahowe inlighre 5 prd it fpvd e visr 8 be
regi st er ecpagt &hingdevie infia @en of egpipiet peitt | ON server 11 and |inked to one or nore

pa%/hrrent G udmeﬁwarm&mmgrmg%pe&és@mﬁo&@mmﬁe payrretntstto be securely
aut hori z u a a ration server conpares

t he Sltignat rglsé rsPectwe\aewbdg:r?tﬁaéppenatndnsassocxntedtmogsg %ﬁelgofswewi:ox(l)eusl y regl stered

si gna reF‘g“ﬁPfsd\V\ﬁ“ﬁ“g“"Ff"Plf V&U?ﬂ@ﬁf‘?“&”&f“é"%’é“&%‘eﬁr s identity to an e-comrerce
server. igwei0ibs chemtic hglsdiagam ofa pe contpier (osthehetpage peeshowinyn Fiegresr§tandtdy . A ver si on of

t he net paggreDERa feRettivlRs ofaivaigRiiddindfagepiANi Ng, verified in a simlar way by
the net p%g&enf,gﬁé&,snaﬂuu&meﬁgm %ene@dgsm.;g&gamnet page printer may deliver

periodicals suc rhi ng newsp wi t hout user intervention, it can
be conf i gUPEd2E0 Blrerdgortra PiFipaT ﬁli?g‘dﬁs‘é‘ T‘éfdhe dﬂ’ﬁﬁdf’fﬁ‘ﬁ"gme’i”ﬁd g ghel Pyl T ed
form 3Pt Tswey3 delditajled viewotthg ighchrtriddesink wiramd @um@le,sr%w osinepefl e peweeserigr ehor | zed
sour ces. Higret hiatl 15,espect, the netpage printer is unlike a fax machi ne or

ren-a Imlaglr M&Q%Z&ﬁéﬁsc ﬁ’%ifééém%%@c‘émﬂn@%%m px\ﬁmsmnlm%lgv&ssmhe tg %\/ﬂ j unk
A TEenOpas A3 e e ST oot S B S P Ry ot 1| ecl
Model i ng %mgaa@@"(rdmmewéé diagram A class diagram consists of a set of
obj ectOcl| B;sxsa@@iscemmecbledda&wmbfdiearm@mhdnm§rslandnhy\ns Wiamds of rel ationships
are of i nﬁxﬁ&eﬂ%a ive ASSRPE liuRle MARG™IRMnIRRES, & vhed & foRBaple, M n@HRYRAb ON
representg sope ind of relationship between objects, I.e. between

i nstances of  cl asses. A generalization rel ates act ual cl asses, and can be
understood in the following way: if a class is thought of as the set of all
objects of that class, and class Ais a generalization of class B, then B
is sinply a subset of A The UML does not directly support second-order
nodelling - i.e. classes of classes. Each class is drawn as a rectangle

| abel led with the nanme of the class. It contains a list of the attributes
of the class separated fromthe name by a horlzontal Iine, and a list of

_____ e - . .



WO 00l 71353 -10 PCT/ AUO0/ 00535 The net page page server naintains a unique
page instance for each printed netpage, allowing it to naintain a distinct
set of user-supplied values for input fields in the page description for
each printRfhoRgispage. The relationship between the page ﬂ@ﬁﬁﬁ&) i@Nn, the
page |nstance? and the printed netpage is shown in Figure 4. e page
instance is associated with both the netpage printer which prlnted it and,
i f known, the netpage user who requeSted it. 1.2 NETPAGE TAGS 1.2.1 Tag
Dat a Contﬁg@}e14,papaﬁ]s&xuerﬁtv%ﬁMﬂmm%a&bfﬁeagﬂaﬁm@a&aﬂ@é the region in which

it appears, | ocat | on wthin the regi.o Ata may al so
contain FHEHGLY §aEe of ReeRsrtize ‘E‘%"St"ﬁsé“’"r“%ﬂf @%atggcyge ohifie Memigh %f‘?i"“iﬂ "2 ®ne or
nore fl acFidwiet nmay, for exanple) signal a tag sensing device to provide

f eedback HigldbEiod feRetiof vietk of aibR bdgdit BSRRGA MafletWiphidthedaNe | rmedi at e area of the

tag, wyt W‘?%'al}ezf@aeschm%&%fﬂﬁ LGSaddd¥i Ng to refer to a description of the
regi on. age p Wﬁ‘bﬂ”f‘or exanple, illumnate an "active area" LED

when in tigee2GhEshgpatiav PR 4%Bmi | | pe nore clearly explai ned bel ow,
in a pr efméﬂsmpnmapee@mw"ﬂug contains an easily recogni zed invari ant
structur algﬁhizclhasarieﬂ&chad(nnaﬁphdﬁhaﬁm@am and which assists in mnimzing the

ef fect of lé'm upq%@gdog;ﬁmgQ@pa;,‘%e%{m\;agsgm%mby the sensing process. The
t ags %ef s vi 3 ch re EP*‘?E mﬁ clare sufficiently small and
densel'y ar?8 ﬂsl{eﬂ%‘f 'i“hé é% POS9BETS at | east one tag even on a

singl e cI1?1%4@Zblﬂa%ﬂ?@auﬁ)ag@“*‘tnmﬂsmeﬂ‘ﬁm“t‘@ﬁ‘t“°‘Pﬂﬁ$ﬁg’“f“he pen recogni ze the page
>D and poOBgute2Difa CiRmiy dewof & sttiedaet ipahlizniot destdpgarpage, since the interaction
is State|ﬁ@&zglgp“mgﬁjﬂgﬁgﬂm%%magm{ he region to which a tag refers

coi nci des g 1”:lgllsasnhcma Ehgwﬁﬂlyﬁqﬁ&&zmgm%oﬁﬁhét%g%&&a&'& encoded in the tag s

t her ef re'%ure age on which the tag appears.
In otHar %ﬂ‘ﬁéh‘ﬁh’é‘ﬁf‘%“c"‘f"f’f’é“fy@{j‘i’”ﬁﬁg’T“bdﬁﬂ”érﬂﬂa tag refers can be an arbitrary
subr egi onFlnfe3a1spﬂlg@ﬂt0mewﬁh@mcwmime For exanple, it can coincide with the
zone of aRfgien’ Bk Aekniti Aeveds CHFRAGnk clhshdiaglah,Ch case the region )D can directly

identify 1;&33? %558%@%hx‘eof%eﬁqﬁl%tsﬂjggﬁ[u&cg“d%;@ag, data Fi el dPreci sion

(bits)Reglon s_sTot al Each tag contains 120 bits of
|nforrrat|8ﬁ"°3f?b1°12?81“1°§7e“é‘1r1’?95f§g’éf5 A48 4¥BMn in Table 1. Assuming a maxi mum
tag d@fsi Figuregh is Goghepatic viewpfmiet fifldtlapy diegmamd 6- bi t tag 1D supports a regi on size
of up to Ag2475auRmeic viecd eSgankeealss dighons can be nmapped continuously

wi t hout 'ﬂ%}%@ﬁhﬁ&cmtﬁ‘a&ﬂﬂtplo@ssﬂ&ﬁ%%ﬁh on sinply by using abutting regions

and maps 2100 1030 or a mllion trillion
trilli on) ?alsade fet}ﬂow&g{o(l)on{:steplgfaﬂleﬂovyc\ﬁm't lJF);u: %éntl fied. 1.2 2 Tag Data

Encodi ng *i’ﬁ’é”i?@)“hﬁ“t‘%‘“aﬁff%fySﬁ&f‘é’“‘%ﬁ“‘b“"i‘“@'&%‘rﬂ&m“ry encoded using a (15, 5)
Reed- 26| oRipre 4¢ is lghemdi view of p Riodts: d@GIPLor AsDib@an bi t S consi sting of 6 codewords

of 15 4- bi:lgu,&s;ygbgiwam@almfafm,gws(hasl}ss@gaﬁpde allows up to 5 synbol errors to
be correc{il Cegg h:;&ﬁ.ﬂﬁ@%%lﬂh%ﬁmmfa& tolerant of a symbol error rate of up

to 33% per is represented in a spatially
coherent WEyPiHe f°PF§‘“‘t°§@W°fé?‘l‘B‘°’tP}‘f’éd%(‘)fﬁ‘Bﬁﬁ°§’ of the six codewords are

i nt er| eav Eighresihiap pohembtip vig ¢f pyperlinkiequesteipss difgsims ensures that a burst error (an
error 3 f pigid 49§ a Rehbmbtic Pikveof § RidrlineuclivtioBpor@etj acent bi ts) damages a mi ni num
number  of F:MQL&};&M@E@J’(lfaﬁH:PLutﬁusHln@}oﬂédfn nunber of symbols in any one
codeword, Fi heugls m vwwﬁq he. llkaelelthooco that the burst error can be fully
correct ed®Y VSi ca "'I°a9 S PP B The physi cal representation of the
tag, shovvﬁ’g‘F"ri‘sFla@fbﬁ“'émB'e“’?fhtef%bféfé“teff?"%%’ad‘tc‘é‘ie@ét’“structures |5, 16, 17 and
vari abl e diedret9 &pebutkSiew Tt df isrgtirficapgdtovstemencitons es al | ow a sensing device
such a5t h@mm'gs[g@e%a@eﬂgw;fgp}g@gog&&mglgged,ag,a,g and infer its three-di nensional]
orientatian. lls%t ve, ctvgw(t)f\‘}@o gnssfg .The data areas contain representations
of the |nd’igw B BET7EES _11 of the encoded tag dat a.

PCT/ AUOO/ @’@‘5%%‘sTéfh"'&e‘l‘ﬂ"\%\"/@'“EJP‘BE%‘F"“&“&*Q“"F&&”G‘Huct| on, the tag is rendered at a
resol ut i ofigwd 53 BB ER@BE vidw tfe photg\brewsinguser ek flay, 1600 dots per inch this yields
a tag W t igde 5diisa 6RdnRitic viak ofd PHold brindng M8 intedhce IR S resol ution the tag i s designed

to be gyr &gypg%q@%a@cmgwmgdds@[&,@@photgsffmgadl us 16 dots. Since the quiet area
is also contr it only adds 16 5 dots to the

effective 1(51'“gr?ésaé°ge"3‘f°¥{eﬁgla§hm°mmﬁ'é’g?"é°g incl udes six target structures. A
det ect i on Figknyj ispsrhegiaticigg ofe pisto Bigenslisiimdevi ce to initially detect the tag.
The ring is easy to detect because it is rotationally invariant and because
a sinple correction of its aspect ratio renoves nost of the effects of
perspective distortion. An orientation axis 16 allows the sensing device to
determ ne the approxi mate planar orientation of the tag due to the yaw of
the sensor. The orientation axis is skewed to yield a unique 10

or| ent at| on. Four _per spectl ve tar gets 17 al l ow t he sen5| ng deV| ce to | nf er

. a Y Y - M



The overall tag shape is circular. This supports, anongst other things)
optimal tag packing on an irregular triangular grid. In conbination with
the circular detection ring) this nmakes a circul ar arrangenent of data bits
within th optimal. To maxim se its size, each da

r epr esent Sv(?l@gaggr adi al wedge in the formof an area bou{r’lg-'élgbé)(udo?’v\o radi al
| ines and two concentric circular arcs. Each wedge has a m ni num di nensi on
of 8 dots at 1600 dpi and is designed-so that its base (its inner arc), is
at | east di mensi on. The height of the wedge in the
radi al dlﬂr3 c?%%?\sgl}mm'f‘ewn}%phmrmmto the mi ni num di mension. Each 4-bit data
symbol i sPifEptissEhepeieieys %Hllm%lff’lf’eai}s‘@‘lm 2x2 wedges. The 15 4-bit data synbol s
of each oOffiguteli®is sschematiodennbs algy/maredo phdtd fodraformd t 0 t he four concentric symnbol
rings 18ariful 6ili@akclciatit Adwatk 4 e BMer foAghi on. Symbol s are allocated alternately

incirgulg eg{@g&mm&‘ﬂ&f{@“&nt anp(%eg%eThe interleaving is designed to
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A termnal element can be a static elenment 843) a hyperlink el enent 844) a
field el enent 845 or a page server command el enent 846, as shown in Figure
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reference to Figures 11 to 16. 1.5.1 MenjetTw Print heads The net page system
can operate using printers made with a wide range of digital printing
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upl e rint SRLLpter si e o ow,

X1Cp ﬁ% gmlel(tfg gd vice t V\%Tq@}eed%q( 1.9&"!:&1 y f Q d&é&&n assgoy f%np r@%ﬁ'ﬂ?xﬁé ar%%il

bl ack, I er condi tioner an I I xatjve. The
printi ng éh é%eﬂ‘twetfcfﬂwgs %tbﬁrhbw f?e[‘ff‘t’s‘l‘%/’ TOPUR €6 FE STGPBYP3BYPLPERE wi de.
Arrays of itumisaen feetiverrda’hED PBendrl termnef s hyasrlnkf or red on a silicon substrate 301
t hat i ncor por at &swiltberd cR@ly Gxplaifka beow! ik ApHerRE embbdint¥ht) vath tagdlaifdlad a4ty Réofnezell t S

(not showrt)v ol Qe HhicE PR M atecut,hed REilnMslsR & nﬁtnemrtte e@&fe mh&mﬁlwé e 302,
t he n0fgl erim 303, the nozz]l e cha the ink

channe 508 (Gi6bY et Ensing Rrecess. gf"’n‘i‘% 6’7‘%3’5&& gcf R e ag&c"t’ %ﬁ o) ‘“8@’5%“‘"% eS8t he
passi ve acryest it thhesa pep ridbly BE0) leagtfqus t48 SYeP Qs Sielq qligkon the eerelhis F‘“PSTE))‘“a‘t“ﬁéenp assi ve
act uat or asehigihe gEdID ardPitibrve evier Mtedadtinailith Bdfdge, sinke thelirgeragtion is MaelessCt uat or beam

Itoﬁl r 308 |3 i grrec mefeaédlembomﬂtnnedmg,& mt“he.hmsﬁféryctan?ﬁstmtn%mhﬁ@%mrsglo§%9 at

e join airs are anchor eir.re iV or
points 16™a ded méﬁelmg The' efgg PHAL | 81316‘18 P& e E) * nte 508 W%E.P%gf ea%?;%lo% and 319
F or m o2 arsmrorimesisy lecresioh o P ETHI U5 By SEPHR: PR o o3 o OB P Frranpils o
smal | par teanghincile withrthezgne offan pireiativd aiegrent inewhish tage B0 ¢jon MDved direlitnigentify the prmctiwect | on
315 of a pfn&ti ng el errent 300. The cross section 315 is shown w t hout ink)
to clearly showlt“Qel knl et 312 that passes through 20 the silicon wafer
301. Figures _19(a 1§?‘h and 19(c) show the operating cycle of a MenjetTM

printing _Prepiglop Bits)g lh) " shows t he qui escent position of the ink

meni scus 3 :’D,”S'Pi of ﬂa—prmt...g n ink droplet. Ink is retained in the
nozzl e chag T at the ink neniscus 316 and at the
fluidic s¢mdla he nozzl e chanber 304 and the i nk channel

rim306. 25 WailTe printing, the printhead CMOS circuitry distributes data

fromthg print @aawaeonﬁmtzt s Lﬁ,tfontaqont ma@%tae@ts shwh AThERG, @Jse,m@tatmmt ches
the data, ar} B tf6]:1ers ?gbaita rtsare ut}m eofu {ngs ua.reu%he ](.?a.rerre teons(%Ctl ve
act uat or mpa peéﬁﬁmmfhas cat p° EFEctTl cal current 1o pass through

t he beam d*arnfppeseﬂsmtwy \a‘tmu’ecreeﬁethﬁ%f? Hsce%tteply b E%‘Eﬁ"t“l"ﬁ &FEiPH ﬂns‘a'eﬁs éhﬂda"a i ng.

The t enperregonDalidwsz ea’er angifionltdlion gillibn) differedoesloss tdte atiquegdentiils es t he beam pai r
308 to expaid. Asgbh€eRadsing ve actuator beam pair 309 is not heated, it does

not expand, resuhé i20Qitd dn tagl deal afe@ Bl dn@iicd NG abestmﬂmastlhuQntddoThemp@i rs.

This str eseﬁco&ia fils eJnesla,tg%rt édepatstotel4lbysyn,€o§<etcye§t (WS)Q&@MIG\%FL b seydhiechag of the

el ectrot her (Q a& q g bb na oy\@gpl (he strate 301. The
edtperc ewor 1.€. 1tthnto erant O asgn ol e{ror {a { er ode or

| ever arm" € no anb er 304. The nozzle
chanber 304 noveecha‘*obatftmbelvtbwwfsefee)ﬁ‘sa iy Feherst St t"d‘ﬁ ‘i&h‘tﬁ‘é\n‘}‘e Ao fdieei*19( b) .
Thi s | ncr ea®esds trh @teilanied patiglly vitkiiethe tizoThGiewygesitate bBR brrq (ah erf affedtig multiple $paial®02, and
causi n@st hﬂjaderﬁkttsﬂﬁﬁﬂgéi@hlﬁnnah ﬁmBe@ofb}dtb@QveralTB}ﬂ ARG Zidh unibdr BN syBls ip En@ M Bblisvort,ne 1 Nk

meni scus 318 f S Jhensusiage of the nozzle chanber 304.
35 As the%elﬁ‘p%?%} %?ﬂek%gg)d&% gg%sg%trﬁal rféll%SOé and 309 equal i zes, the actuator

320 returns®*lo i UFUB o { S t.h T 9f jthe ink
dropl et 317 from%'f hhes’wﬁ?reﬁ% lhfh I;Lf’t‘(y:)nzm klglr ‘ mﬁ%lesrhx m?ge k'?ar 81 ?gure
19(c). The" 8% Aagregsdd thrdixed ‘%B“‘PE‘F?"FSI allqy “BV‘S"EgWé“c&ﬂ‘fhl “ﬁ)‘ﬁ" ‘Pagf 'P‘Fémg‘iﬁ“f“f“ﬁé"é adensi on
at t he 4fenhigdubredimnsiors gigtagorn2@righoivsensr. S grarrs cofaingeprritatitnne thelin@B@al bilsn 3

net page printer, the length of the printhead is the full wdth of the paper
(typically 210 mm) in the direction 351. The segnment shown is 0.4 nm | ong
(about 0.2% of a conplete printhead). Wen printing, the paper is noved
past the fixed printhead in the direction 352. The printhead has 6 rows of
interdigitated printing elenents 300) printing the six colors or types of
|nk supplled by the |nk |nI ets 312 To protect the fraglle surface of the

o o o NN T Y



-17 PCT/ AU0O0/ 00535 printhead substrate 301. For each nozzle 302 there is a
correspondi ng nozzl e guard hole 331 through which the ink droplets are
fired. To prevent the nozzl e guard holes 331 from becom ng bl ocked by paper
fibers or Eﬁ{s febris, filtered air is punped through they,gidoobgdsets 332
and out of tRER0zzI e guard hol es during printing. To prevent ink 321 from
drying, the nozzle guard is sealed while the printer is idle. 5 1.6 The

Net page Pen The active sensing devi cd of the netpage systemis typically a
pen 1 O 1 bl Gsdsing its enbedded controller 134, is able to capture and
decode 1R pos tgo %y?%g)ﬁégg\r?fogx a e Vllsaien ndlapaxgsglu 0{10 ?foSGEhseV)h 691\(:{‘&5 nsor

is a solid-stat Wt 11 an
sensi ng af60p ftayperips thig M*FI“F ar‘*’éd”%@&eéh@ft“l’%t ‘}!@ ‘ﬁé‘%desPlb‘@’dthF 8 frpteEsniddt 5 |
bel ow, t heurby&l B“quet @t o rali® 16 ERSEncavteiettafagis fdolonirisuted by adjgsadt sgd it wiytelils 1the

surface g&qm}lgtﬁecﬂ@amﬁe&r@mggto sense tags at a 10 suffi CI ent rate to
capture human h I% rﬂrtc:lucses %xtg.r et ﬁ%cturets Ad(:):tcctwnnn P an s %a%exexsélg to m.leal eteQ the

faster). Infor pen "8 “encr wrer %/
transm tt &g Thering fsesesh foi “Fffce?“"t“tﬁ it "’o’a‘%‘@“"gt ‘a‘t"t’”ﬁ‘rﬁ‘d ""E“Ffé |§‘F‘P‘ﬁf°€?°“°6r°f ‘Hé?é“ H%t i on
i Nt er pr et iemeved dva otieteMecwbiiplrspiothe distartiont An otidn@tio: kot ivallowy e eisiaet devire toldptemineTihee

pref er r ed 4gRRRMA fHBR bricRftiol 47 Bie B£41PE By B heQREK. ThRentith BxiASskwe O HiRk wnied Ki Ng
| nk pefy a“?m@u%n Mw ‘at tﬁu\d W sm;ttg%ett@tmgm a&m&tmb,gmm%pct@c not

necessary usin %gt em-as br owsi ngf ﬁt‘ 15 as
when it i &agfeg ‘%fé"gé'}‘}h‘f“fft‘”é?‘ tt‘i’eﬁ ?“F‘%t‘f:l@“‘“%“n"“ﬁ‘@tmﬁ d}g‘ﬁée Ty “Fée St ered
Wit h t he net pagell sgetistawtiresard reduadantly lagga fodmpeoveshely imfrOnig o noifej qur e 23 shows t he

net page pen cl agtfe okral @iz idpe if @fula Thid shor(S Aiftonk s biiiet Biclgs, opdn@r tigFphdkidgioniBingduai ned by
a registr %tnh%t gﬁaefn\éo%rbmun \9&1 b &%uapﬁatett@,% RGN AR kcucNMmgetetJaﬁu;m msbnut,stha n

contacf. W t net pa osi tion and tation

rel ati Ve t%°RRE E@@g“‘l‘ﬁ%“ fﬁgd%f"é’“ ﬁf"t”&&’ﬁeggy‘trﬁd“;weﬁ%t“cuee fogmm, pf &, rea boy ‘F‘plfyhe force
on the ni badtalslmtsmlfetr”moeqe@@ cireslapargs: Racht vsdsg hs 4 rmeiniipng) dimepsipn jobybidotscot BSOQM’?eP‘HéSr t he
pen i s " Upksightd so tthOibise (it Bhed arg) it @Wlst Gual Wiy igtdvim/dimeadioe Mbelcigb f thrnedgodites t 0 be
clicked Dy REERS Fys Whuhio thdManiRE dirtkhddn. Badl 48% E8synlo8) id (AR by o B of 2x2
|nformat|on froma network. Furthernore, the force is captured as a

conti nuous Val ue to allow, say, the full dynanmics of a signature to be
verifi€d. The pe"he‘dé‘P’é‘f’“Hf’ﬁ’é%“’{‘l‘i‘é°%§‘f‘f°Ffd’Pfd’&Ffd“°8‘Ff‘@HF§‘t“8‘FF“‘6Tsy‘i“tt"ls"“Fﬁ‘B“ on the
net page by it giengyed fahiod. Bygibilaafemioragd algmagabtin drrjar pagresirroeuig@epf t he page in

the vicinity of ﬁh&ﬁexﬁiv@g is heﬁgwﬂﬁ@%ﬁﬁe i \Werdd €A Astarkc@twaeh chy 610 SIS thd ke

position ofd toh 25 nib relative to the tag fromthe observed perspective

di storti o™ én the i mged tag and the known georretry of the pen optics.

Al t hough the podt i s“lplé"éoﬁmé‘f Flighn infsfectionith = Sg<highon 518 ° PORE 86T A ¥80E St ag
densi t #5 ormustiheabls sopes ai leastionpeatitsterl initsyfield pfoview poomatidr whegs int theeregiop o abWipteorientatina itéddj ust ed
POSi ti ON r3sEkell tThdrBquired dkldtdr 6f thei @R of GNCE Bl befkig tidMRe EIhEEMTE ATuh@SOK thE kiMand
required for, asguLate handwri ting recognition. Pen actions relative to a
net page are captured aS 12' of St Ole(terso mesensorﬁe?dko?wgwqpo {m%tswecr)tfﬂte
sequence of ti ne* Pkt °ér [‘“Bo P TTONS a(’)"net At Ared Ben- down
event and %‘d‘ﬂ?ﬁ?"éﬁ@d“‘@ymt“ﬁé"%’dbgséﬂﬂ@ﬁtg‘“b‘en up event A stroke is al so tagged
with tBe pemye 1DrapOnagé Plobesinedngdgedinbenever the page ) D changes) which,
under nornal ci r@ewsimegapresessing and deppding pesformes by MpsBpisHite swsh asits actragePesidieshomeiic h

net page pergudas WhileGldaghedd timsae Is deldgl aeqiired Ziom ate Srpgd @iserdtheviivhdmic inge ofl theombgads t he

user to pefrea‘emnm&%mmﬂermtﬁ eqsqet attgerpaaﬁle etat:, threlOR f0p Bl Bfede 20 el iSagd i HBSt anped

'[30 5 a!s Ll()\évct tFrE)sho?%tgagchﬁangeg mg;scvi'?nge%ted (_y ri(el rﬁgxons? ie. sha%es gﬁles{lgdshges ic agegc:)’]ogsiggslltt%ppg e(rztt;'l II:] ; ent
noSt 1 8 entes teietfirichtes Frafjscarded, T wee Eﬁfﬁ“ﬁ’f"ég‘“‘g AERs ifGHP TP *hen rel ative to the
background ar ea Hifarytshege pages 25 de theg comptter(p 2@t fgckach shagenand iede ipoede) tynbagplerci f i C
manner on Cﬁbs&qﬁenﬁyﬁocﬁ“?ﬂﬂg& tiRburds el @(@@Jﬂdﬂﬁxﬁ; AreDH) ik At iSRRGl poliibn NYP@K bd NK

activation, b 824. Th|5|sthe nib last notified
by the pen ?ﬂ‘ém%ﬁm morsca?e Bs‘fcgpa[“hagﬂémadsa% of the default netaﬁﬁg pen descri bed

above) either th@eﬁﬁr“ﬁeﬁﬁ“‘b‘{edﬁﬁu‘l’ PFR“%V@“EFF(“EWeAM?W VR Pilb i s
cur ren¥0 Betwved pban peripertiveldiatarted Matghing eratecds pylpspsit-gorrealigg Snd IWP@W@W‘MQCMIWBC sstyl e

| ast  assoCadedonst ﬁsbecctnhl&dcpﬂdihexbs}heaﬁhnﬂlﬁhp kh Gx@ isie@ytp re@gripe evierif thegBR@iISAtistoiont he
user sel eclj ngﬁmpﬂl e Qheof QN Bpel AaSdiakiG 27 BB RlRU! el iphoxilatdn B theSpedsgdivei D
style associated wth gthe current nib. Strokes captured through a pen are
tagged with the current nib style. Wen the strokes are subsequently
reproduced, they are WO 00/ 71353 -18 reproduced in the nib style with
whi ch they are tagged. PCT/ AU00/ 00535 Whenever the pen is within range of a
printer with which it can communicate, the pen slowy flashes its "online"
LED. Wien the pen fails to decode a stroke relative to the page, it

rmrrent arlly actlvat es |ts error LED V\hen the pen succeeds |n decodi ng a

. o b -, e o, 1 p—— —



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 data 3 of the tags 4 is read by the pen when it is used to
execute a such as a 20 stroke. The data all ows ity of
the parti @&D(Qﬁr%gge and associ ated interactive el enent t%éﬂgu@@?%%m ned and
an indication of the relative positioning of the pen relative to the page
to be obtai ned The indicating data-18-transnmtted to the printer, where it
resol ves, the DNS, the page ID 50 of the stroke into the network

addr ess of"mts A€ net page page server 10 which nmintains the correspondi ng
page i nstance 83t “‘Flg"‘gf‘ﬁ?é‘ﬁm‘fr‘%ﬁéhfrf“tx&‘°tbh’é“§1 fPof8l Matehing Rracerds Beepriyine\epring’y ¢ he
page was meagadirtiiny to] ey rshapd’s wahents) aginrotetgn-homgfizing t tregksaltingt ripeentst Aee Py perphdqrdenray

al ready haVgenk ke dealzQSE &fs drReislRPNARized NG thatlone $0Y U@ nloklent IsSe@irgRe. Each
net pages lebgvfat% tHe two%oéiﬁlm%x&u\xﬁ%% @EL@’%t haplgl Qéné‘ehﬂque%ré brd SN e Qs 2

net page page server out fers to objects such as
i mges, f 8Rue ?ﬁ’c?‘sbi“@éé“§“lb?°“tb\§%‘t'°‘““PW‘i'“&'&F 1h§/a’°§ pegrt alyr ibheshag fhering's Bmalifgieng ot page
net wor k. \ifpled, sinfeathepamspectiseaiistoetipn carelddeithe@gs tarpets sxisy Tk exisftargos origiml gotation prpvides a
retrieves ulefiRipfaiation a6 kb Plotat@ildut @ péMydwe9. t he stroke applies, and determ nes

whi ch el enent of etﬂﬁpeggegsoi%ﬁé%éu&ts'l delift u?l;e 1oQJ§e§ aH& 8£o§§sﬁxh§es ?fk}lglhflo§tlo‘l{]evan )

able t |nter }2 e cont ext pedo ere

el enen A'“ ¢ Rasedion thelr kaqom gl ’\?\W@’?Sgpst'%%" T @ a‘ﬁé"égeté r?% PEPVEBAEhe pen
down p05| tepdcsie roaten of Meaxis Miaichipg Reqeqeds e epplyips thraise's topmlizations tqrgehishapetsgromentioPpeess o e
smal | nmax it Stondideiymextstare\Wtindiled the ci@ldr parspdcdvel talgyts ae e@sly toGdcoghizepindthd thrget dl@GUI res a
click to %&%Mbﬁﬂm isuRkeh @&%ﬁdhméam certroiUP@Ebur Sekspe¢Btarl®s ale@HANEIETko vel NE

failure g]:.glg%a ecuve—%cior!ecp cofn ss J'IIC!}L shuarc 0 knqwn sé?eri)rﬁtng Gl CK ggxg%ﬁeéregoﬁrcegrnipbc\%elhng:jga;[)fed

by the onse Trom’

i nput b'il’ e FEHPE 3? H "‘éﬁ“ﬂé@tﬁagéedﬂawéswlr%sw cquptigns anlafine the doustpg ppope dimeges | (s |

| nput t hr emgeroimpdicor m fi el d can al so trigger the activation of an associ ated
hyperlink. 1.7. imd Rk lad-pheSto Mafhls eeraergpedsvausns@mnmmoﬁaajec@@ﬁmaagmamrm&ﬁtage to

arenote aq i.cation andt |caI eI| ted.res
net page s s'?le nl{l gi\spﬁce into u'[wigesE hérrqre n%(ealéﬂ Zf gorr]ltls e.d toq)ﬂm a.rlylgt aﬂ?g 3&) It]uz E‘m}rl whi

handl es acts&LHirsH p' “t"PFé“pHS?b"é"r rx]emgwou%y PR pEge @ﬁs%?ld’rl‘“‘idéf’etﬁfsl‘qdl%ées‘t“he
hyper | 2Ghk ttrepduchibe fagpk velvat7i on, an "alias required” flag which asks the
system to incl UudRcelin®o thfadiis 3sma41,pdnbmfed ifdthis Shy] 68k of 19 5ifd 0-tit Recki-Boridy PR Wdrds K

acti vati Onecoddfih 38 «IRRASE deRhea 3{3 3%‘150"&«'0& Méﬁq)ml/‘ﬁ%lhaﬁ tneecoJQ\VoPc?sHb'olpke dutiplea GCOT ded

as afavorlte or. ‘appears I.n or nk el enment cl ass
G agr am | <HETEVH B ORFHPE st pisdresh 5 Y e BETRALO0/ 00535 Ven
hyperlink is actThess et 15 inalysugiitin s tpagen pf thedppgswhose peleiipnshin fo thedmagaguaspisisithetat i on
sonmewh2b e tigrming, i feunt éxtpavodf Kcompldt@agaD{ebripl:atag B Mot fosnd i @uetesshullygictodad thermo pep pdsitieat 1 on

) D 64, ands £d@eaqd e bk kR, dideh adsquxt@ﬁ&aésmwenm& RE W o BhimM@Md ¥ vidw bt $€anDNS.

There are three t | i neral hyperlinks 863, form
hyper | i nksaIl s“at%lfgmvolvfssccpxgm{hﬁ' er wg' 4, as shown in Figure 30. A

general hyper I i ke Qbigpied; W‘%H@ﬁl‘s ‘F“‘éﬁh%félt“' riEigh conaiping heclag piBs ARRYOR Of thsrteergy

si npl y si grithih tharegion g acestapesition3s of te@ennidin thedegion asryelhas faeeviralivkientation A4 of Be Heh &

cor r esPoNdieh Pfefkea (aM4h EomitR PerPRMe tr&dinh 8T obseAedof he6d dn®the MaduRSFatial RAKtoShiPEesn t he
current S%e‘?)&.ts'pﬂglcaf&s ;ngnge ‘%pp(jpgmgl%g on. if the current selection contains a

si ngl e- vvord 5ol ece for exanple) the application may return a

singl e- pag dOClﬁz% ngﬂ remmgmarea nvi‘B aqaaﬁ%n%%uﬁ{e ive engansr}onnhiEfore {%eﬂﬁt | the whi ch

it appears, or. a atron | ere %ﬁg Shel%nk type
i s char act'8FEIEFeLraion s b5 WW&P%W“’F"&“ %‘ﬁ’ﬁ’fﬁ“ﬁ“‘t"é‘lﬂ FHw BppricR sfitheds. The
cor r esB@ndiithigthivgsine mpst belkndvn Shisingien BB 2e marofudion hithmans swlcted 1 v « BBeGEiopdviach can
be speci f i caretptndind 1tatdR JR: tdg MiSp cBR QiGgridis Wdvh Bigiré 02, A 6Mfille heifge pitiet GRAgraPPEar s.
The transaction 1) rﬁa%@eﬂkcg%ts&hgr% uHsﬁ ?Ju'lesd?ees(&,lfaté r@gnoQWm{s Qnd Jﬂ:@ caﬂ%’\l ISRk} ﬁam for

exanple a 'sho car In urchases \r

appl i cati os'ﬁaﬁer?gggﬁg "’Fm‘%?mgﬁﬂéeg‘ggg'?‘e th%’f‘g e HUDESFIZPR o Isﬂrﬁéqé "é‘“%sg‘ﬁ‘“s TP ent
sel ecti on B2Yat the samedagmgret | on hyperlink activation, The systemincludes the
cont en#0of the aRsBhapfotedion min tie RE{eANICE: BOGiod 1. nmfmmr&ypmrdﬁgmma@bénvati on,

al t hou g h i Jmsfoﬁﬁthnhlygl}ﬂ& l:a.h Meut&aeﬁ ﬂleQﬂ% D M m.nllalek ﬁntoq@:lbsoﬁte m@ta@a{ldn %ﬂhé&kﬂ arfd" l y
I nput s nCtE -1 atu!'eas H%au%rcmbi%?eﬁl %18 L: Bca on to nlgan a%SQC en locﬁwﬁ%&.m m 1.ncl udes an
ype

effective return 1 va FIRed group 866
is a group elenent 838 whi ch has an aSSOC|ated hyperllnk as shown in
Figure 31. Wen input occurs through any field element in the group, the
hyperlink 844 associated with the group is activated. A hyperlinked group
can be used to associate hyperlink behavior with a field such as a
checkbox. It can also be used, in conjunction with the "submt delta"
attribute of a forn1hyper|ink to prOV|de contlnuous |nput to an
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WO 00/ 71353 PCT/ AU0O0/ 00535 -20 which al so includes pen orientation and nib
force. The digital ink class diagramis shown in Figure 33. Afield el enent
845 can be a checkbox field 877, a text field 878, a drawing field 879, or
a signat ugg o § lﬁ&&d 880. The field el enent class di agram ipgraitonmesss) Fi gure
34. Any digital 1nk captured in a field s zone 58 is assigned to the field.
5 A checkbox field has an associ ated bool ean value 881, as shown in Figure
35. Any nark (a tick, a cross, a strdke, a fill zigzag, etc. ) captured in
a checkbox ofsi el §,5ig@ekenfestUses a true value to be assigned to the field's
val ue. A text fime dsmammoa@meaﬁﬁdmwmowahue uB B2 tag SSctBHMRMbed AriFrigur e
36. Any diyg chaJn h@b,efgﬁpsom%@lmmse Ao infiibaflg tafh of HARy kiSusS QAR GA bdag
converted % #} % online handwiting recognition) and the text is

assi gned TEHE Pickrde-e B8 e, Online handwriting recognition is

wel | - urRier st 0od Alesetianipdiseting epeins a i Bk, whep ranslptedyhrough fhajse gpapespeieaiikhifiar a, 10
"The St at eaggad refidapyichis & uriighe thgTechtion @ithiriatectepfon. (Therxgz-réReigeOlgpation pIOle pen i§ ddfel to this tag

Transact i Qigi0p yxﬁ@-{h; Blatibn AR Mhﬁun%degmmk ﬂﬁunl. RhRd ol i@nmethe Mation 32ne pdiD. B,

A t an a t al ue
8ggusas S Hg\%ﬁ ul; an q%e Hgnfnt in Lﬁc aﬁ escrfpaﬂn assosciateé:w@x thee reég gjott @L{y 15%%?&%8 ef :/E,‘| 3 s

zone is a&%‘tﬂf‘%‘éﬂwfw v mlﬁueum‘em the gisep, infetfacg Ei""i‘ﬁés ‘F"ﬂ%fﬁ? |I‘E’°9"° PAgE Wner of
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aut hori zati on as"ﬂ'felétﬂse lmwhlqheppsﬂsﬁm%mn“lﬁa'eisﬁswlws%ﬂﬁeépiﬂtﬂd“ﬁj@tenge%Fl!#!é to make
SET paynents i S whée apReinSdnefis diipfi@ted NG fiel Gvakids Praserved) fiald Wilued retphired MAked @ form,

regi stymat i 0N KA fappealdts § smmd%mpgﬁpm@qm{eglaLﬁﬁs gwsm&{r%m mmg@ msi‘ixarrpl e
a bank V\here t he hi can

user's i dERPTEYPIE R g‘rlﬁ ‘f"ig'gagfmrh‘% BbrgH ?@f F“"E‘pm“e'} ?Ya%)"tmﬂ‘pécfm o™ °ft8f’ é“&esis‘{ﬁl t he
registrat P‘Bﬂ““d‘éﬁ’%fb‘%e) | inked to the user's record. The user's photograph
i s al so opti onalAl dplicpbumetcommngld pioduéeed printgd tomeof tigcoreghondibd doouBert instanceciaial der
regi strat ko Qe S@uek §re§ﬂﬁpif%@dcmneﬂﬂﬁnt&ﬁ3%)r 85| then G dAPlicalePdoPumSrt gmmr e key

and c eid i tiﬁpﬁq@tgs%e%nﬁs 1§ &19 Jatgéjwagl E' du % Mdedoes mgsetl“h%c%ents co@ﬂlﬁ&ﬁ

information 1S al so e net page reglstra rvgr enough

i nf or mati 8WY P d“af?,‘f“"%{‘g‘“gc ‘f‘f&!"“ﬁf’é @F““‘%‘ "b‘P 8W°i’"ﬂ ﬁﬁhW“S’E’“l“‘*ﬁ'é‘ﬂl Helstdoppegtfenains pyn. 25
When t he desesythen thertelsaduingnt commnd tesels th¢ fhres ib thosme way @ resetformaemplamitdess. & gpdoyrmmnit , f or

exanpl e Dytatfl @Rhapradudd€h PRGE rPsrdQ thel DBRubbf thd1@rrdafohdit AbcurSRCibafk, Yindulidd o131 t S t he
order inf Qlybfmtt.dllt%bn 1‘\@%};{8@&1 fo) \Rorgln gas %ﬂ?d erd(algﬁjds o&nyq%gt cL QnmL he net page

regi styation server e server ve tric Wwth respect to the
user igentifi ed 0V PHSTPEFTHTS aRdFO HTHE # Sﬁhm%{‘c‘f"’sc‘”a‘?"? FREERB P85 oxy i n
conpl et i néfertifid bSEEIWpanlewqﬂamfd@t‘ Prothr, Pagg cataipipa OO0\ [ENSTRowF Iy memm of ppga g €

syst em i nedneckesmaads ieke lpguted. INhef t@get paEeGibes tBEAINRIPELS servirGontbahdOalemtnffr thiSdedigndtdd be

conveni entpLgyscp.had;,g@g utcpﬁ‘emm,g;g,gm& owcost docunents on demand and for
copyi ng copyright ,d al.so L& he user to be

rei nbugqued for ex ppgngnemém Flrmde apéfgfatpn P ec'ﬁc Jm%{dmﬁ? Y er@ lhesrf relvérnwf;rﬁ? B & Whe
|t t oroGie ST EHIHRE pepcihe Bhe Syb LR U *veiwssmmetr aEB b Vihen
t he user (agixesttiog e phag servercagmmamier ce, a networ k account i s established which
aggregat es m Cr o\ pade sepabifidelemehl IEhidd&Eits fHRGAT dBSite & s&1 i RABMmadRledent BGUI ar

basi s, anqotqaapm%s&twnﬁmqmge hyso%wwammg@myb auLe@m%s d;u&evaq,esct}&mﬂawg%r d

payment mechanism T wor K account can ext en

subscr gt PO Pawe Byiepp fETr a4l halppge E?ﬁ’“\ﬁﬂ’m"’lf haRitE g S(S'f“ffgr“\)ﬁ‘bgté“be present ed
to theSUsd® in tSraoareFesussof Nrfsessdual statements. 4.4 TRANSACTI ONS Wen a
user requests a "hBRRsges P cach BetmegejicRgte With B Roinaes et the ety fndicafeyhat it is a

appl i cat i afragesandthdreforethes imteristing prapextisscThe bgpalye §cfs @s & com e i nppt cdsd plesing the lbghe page.
Subs e queNtprolidd bl topyt dhORAGENIN thE) RisefdLeNBHm] the bitBYHHECkeM bl of thQntlrd RASAE InltRRasd 0 aNd
the appli GaLl Qb skilel &RY o AL mL &n&%ﬁc% Lxﬁlha@pm@erap{%@mﬁs g context for the

user' s A nput . nput occur I's NOt user - specific,
howev e‘;' t he a\é\g‘(ﬁ? d&‘lé‘t“ SRS &Y %‘é‘%m tsﬁe‘gf?s“é?‘gyg"g B TRPY"1 BTPyer BEsgserveg pecial copy

PCT/ AUOO/ 09335 aghhdad &y lindreie fogyputiopto ergprlitstiish a context. A typical exanple

i nvol ves addi ng Ustreiessksram a pre-printed catal og page to the user's virtual
"shoppi ng cart " .Inqrpfepedgmwdiment, fpeneipapeprinter hosrajsipghchjiton lrbpligd\/Balp”. Whireprased itpligts user 1D
60 known to the netpage systemis not divulged to applications. This is to
prevent different application providers fromeasily correlating

i ndependent |y accumul at ed behavi oral data. The netpage registration server
i nstead mai ntains an anonynous rel ati onshi p between a user and an
application via a unique alias ID 65, as shovvn in Figure 24. \Wenever the
user actlvates a hyperllnk tagged W|th the reg| stered attrlbute) t he
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Each application is associated with an application provider, and the system
mai nt ai ns an account on behal f of each application provider, to allowit to
credit and debit the provider for click-through fees etc. An application
provi der Cv%l"bo}?)ﬁ';sﬁ publ i sher of periodical subscribed congeEmiuoobbs3ssystem
records the user's willingness to receive the subscribed publication, as
wel | as the expected frequency of puggl cation. 4.5 RESOURCE DESCRI PTI ONS
AND COPYRIO I T A preferred enbodi nent”of a resource description class

di agr am i g siSlt@ipof inkmmigukcRdif). Each docunent and content object may be
descri bed, by ong, Qb iRk GnlefSPUr C€ descriptions 842. Resource descriptions
use the Dublln Core netadata el enment set, which is designed to facilitate
di scovery 'of el B PEATEPEEBYY ces. Dublin Core metadata conforms to the
World Wde Wb @phsdelpingmn (WBC) Resource Description Framework (RDF). A
resour e descri ghdmedfuidBdhnleslent i fy rights hol ders 920. The net page system

automatically t{lrgm n%@“g@o&gg éght fees fromusers to rights hol ders when
users print copﬁhﬁ%pt cont ent, QII] CA&’%%@ PROTOCOLS A commruni cati ons

prot ocol define 8?"8@?"@8“&‘2’6’% EWEHERN entities. In the
net page system MW@@@“S’E@%“&@“?@H@}MWW@FS and servers utilise a set
of defused prot aeolcspybfaseamper ati vel y handl e user interaction with the

net pagﬁ?]system WE%QMQ&QB&%% is illustrated by way of a sequence di agram
in wh the horiz nt al nmension is used to represent nessage flow and the
vertical di rrensP’B‘h ”Smﬁ%‘%’“f“ff“re resent time. Each entity is represented by
a rectangl e contAdipqrhenfunctionis ppisipted bb?““R‘YrPéc”@mhf putjon gpdhentoyghingiafy page of thg Kqgppent.

r epr esent iThgtatudx®a dotuinenk indi@teOfho publishe@ 1 bnd when, tdvhom 1 gastdéliverdd] anddo wim @ritwhdnyt vasxi St s,
the lifel |Sﬁg\eqde,§ly§,p,gmasqsfm§ dashed line. During the tinme an entity is

t t he | a._d
28 n IS :/ 3‘(‘9? ed € h e:, e q’g«! n@tﬁ%% networp gxfece orygr owy the the gslélr 0 n%v:ﬁa ri}}% luergg& Fll’f:?b?lfmt.lé;lgsgp %%%e?ér::hee call y

cut short ngi¥orks At alipmatiye ‘1‘3B;""re‘?i‘i‘tci‘"c‘9e “E‘é"é%’@ or (J?O‘bé.‘}‘"EbF’c'Y‘B%‘l‘tpé“e? ArdPeply it
SUBSCRI PT lofishdtofDBkel ohétakeiycat I @EDhsireA dpwneiit @rdrren itdprowdériyptinter. Hperding entshycdpdumgng on
delivery RpQunesiShsher & the erpys thdkmbli “Gil6vBpaghsd servite feddr ge number of users may

subscribe to a ggry eﬁga:fgglobvﬁggagasﬁxble%p{iﬁ&nm%m%@a&%nm g kg d out

dlfferggtly but ‘man t1ons w hare common content such as text
obj ect €” arftf ¢ ’6‘!51“68??""‘@??@%%\"‘1’ tion 40 delivery protocol therefore
delivers docurrerﬂERsswlzﬁerlelel!mnﬁmdl vidual printers via pointcast, but

del i vers shar ed BnPUopng dspsyintion aewyjs ueyiyp eorenige publioption e ’E&W‘P&ﬂ’f‘%‘f‘?’s‘(“?“"é‘m

publ i sher )mefharisg: in ¢ hegpga System. chiiiwughneews is>Mn Bsed if e limitxd bensel of eryraper anfl poypmageping) D
server 12.jeks mdili@ita $60Ashe fGlicotOCmRAL Structure, including its document )D

d d f ! nel G 3 -34
and pagg escripf i,Qn aegstM%e%gﬁal SR Gha &QBJV%QQ%M P »4\9&%&1&8

00535 for t docunent ' “}QA’¥ n@gg e |ts own
appl i cati cﬁ?swe%ﬂfmg?'ﬂeé‘m‘é’ﬁﬁ‘é‘?ﬁ“f 1b"@r‘e"“gn 18 °§§5pfrf3 a°°°r "“ erI see AT "€t of
mul ti cast ahimplivdy caprrdeeeresy mrofils] Bnagvertqies %@@@awma‘gf%“#?w HF T“?f’§tsé°°§‘fygﬁ’at ure
key. The paggrager ver uses the application ID and alias IDto obt ain from
the registyati orgpabiaY Brsdnl®atieR! F €spondi ng user 1D 60, the user's sel ected
printeB0l D 62 (whiubsribéray dhe oedpkihde betnkws sRdsambeanht detver deddeuigipping, @dttio@ihat Or nay

be the us ecrehvgr ngws g.giIn? Lu’lﬁle IQM p%h@a'{u)ns ar?zﬂgeg&éa %a@ﬂ{&l ﬂy@@kﬂbﬂ'ﬁh %e“g We&ﬂs E.rl: Eg@tgﬁed The

application s cert at e ge
si gnat ure. °‘"1‘h@’ R ) F’\?é‘i‘y “ss"e?’%’ﬁeﬂé'ests ’{%“ s °rh§ews é"ﬁ’{m Fa fc%lﬁ °°¥'CSF°\’}§P n%z'f’a]

the appl i cravsess andyepymepaziries. wiile pefs sﬁﬁﬁ*“t"“‘i"é‘g@?’l‘léﬂ“”‘} HE popyfeed f’%b@t‘fsrsF’H‘tﬁﬂon 808
The page Seouvisstrip talredinaviitaG adles, a desitsslain bauichr pengaeris pateamite | Ds and f or war ds

t Ee palgs descri pfhl: qap%ge gumfeéuuﬁaem Wthlz P& of QitddnRwPpublRit6rs -2s Wi bsngd udes
the rel evant ast n I n to.
It then r e%g%ﬁgeﬁl %f Hlultlple n\?\X/s 38 Chm{ad %u: a HF %Smrdggnce l{m}%ongerttlnP sf %gws EuQanls fse%&tgd

ication future
r ef er ence. dEHE the ﬁ@“a‘b‘ﬂf’f°&‘éfb?°&1’“ﬁé%"°'g‘i“‘§ PryPPas P e iy it I°‘h‘$6‘1ﬂse £ &° AR Rt
structures to t hbe suipster bulide  Jhily sensmist bychelgstiniag repeeqr gong fcqytributies news| Rukligations, paig e
servers, | dreatill ly tpi:rﬁﬂ&ﬁie@ vésRE oi\/e'ﬂclhi Tkl fesufiilP Gy &litios ade Pentd RA ©Ed QBYHOCIES a GiRglet he

previ oyg ymsvse; eerchgqmnkln}e;n&ﬁ clmm Rally m&ia uﬁ@qlﬁeﬁ@rﬂt\é@s{é@@m s BY defddufyf S
56 ticast an

nmonitor th ropriate nu nnel receive their required

cont ent obi’“&‘f‘@“lyﬂﬂ’i‘&W‘&FE“{“h%Wm&N °"\:o opul ate the previously pointcast
docunent st ruct uFoessch pRbjications h esgier @W'p&@@ pesifiG geptignst Y9me, pelionF IPRead iy, arvhide
docunent s éuershfpat weeithaTia laflg @&ions avithblk fromelthé XawSY otk Tneqxniinatf@ e:@milQ ingdudé Phge Dive
docunents. 5.2 HYPERLI NK ACTI VATI ON PROTOCOL A preferred enbodi ment of a
hyperlink activation protocol is show in Figure 45. \Wen a user clicks on
a netpage with a netpage pen, the pen communicates the click to the nearest
net page printer 601. The click identifies the page and a | ocation on the
page. The printer already knows the 1D 61 of the pen 20 fromthe pen
connectl on prot ocol The pr| nt er det erm nes, via the DNS, t he netvvork
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25 elenent's zone 58) if any, the click lies in. Assum ng the rel evant
input elenment is a hyperlink elenment 844, the page server then obtains the
associated application )D 64 and link 1D 54, and determ nes) via the DNS,

t he net wogk o@ldésess of the application server hosting therambosasi on 71.
The page server uses the pen >D 61 to obtain the corresponding user |ID 60
fromthe registration server 11, and then allocates a gl obally unique
hyper|ink request 1D 52 and builds a%hyperlink request 934. The hyperlink

request 3ﬂmcl=§§l§mﬁh mmms ‘SRR “Hubineh, Gl ivitg, “TebRoiddy PR |<spoke. I'1RE e St

records the stin S d printer) and i dentifies the
clicked h?}'f)ﬂé‘blimu "S“ x%éncg“%gélfn B%Ft'gec%ré“hes‘%server then sends its own server

I D 53, the hypeﬁererﬂerwaaewatwwsam Hﬁfé““FF“ﬁR“Tt‘ﬂ°‘t‘t?“f‘ﬂ’éd‘é‘HﬁI°PE‘éP‘F'Bﬁ° The
appl i cat i mms eand ¢oRe satinsgsghthe sieated doc emaiinnd fadsbmaprurgnento(“RappklDoafr romitesmeci f i ¢
| ogi c, 5angi,wp,bgdai,,r3§mﬁtggggmmtm thdpadnf roman I D server 12. It then sends the

d t toth W
a?fg(r;rg?ed iD) t(:aoog a cﬁ&%@%dc&%@m{]lz Qcﬂigss {s me extﬁep ua.l{mlt]%ly%%csﬂtg?ﬂédtuﬁ ?’I‘é 851%' y

uesti ng page server. s
hyper | i nk™PEHREE eapimitppgs %‘sz%aﬂsﬁh@é‘hgeﬁﬁ**?fé?f°§%w§ “dfﬂﬂmﬁﬁ'ﬁgrq}‘“f“ﬁ%el’f@&uest | D
and appl i bigt jomnal b¥ngne), o fmenerfcplly G €. agrepgresntagey ver t 0 obtain the correspondi ng
user 1D and pri tmteeeadellaisZopﬁa?mlyIﬂaﬁssa‘shﬁra&m&a@em@eﬁm&rofﬁrﬁjzee@ﬁc&sctrhenanaﬂmsa if

the hyper |hkah &G i} htn%&ed% t.ﬁouts%mw;tt trtn@{oetg,;meametﬂe@;l on. The

second page ser ver €s L a returns the
new y al | ocat ed®p W(?’ﬁ‘@“‘g qgré’g ‘irs5’ﬂs © %&@' gﬁ’e d" 2 cunent
to its omaddratoame)to mm‘e fhildyen/s| agd vé@tﬁdfsmerﬁémwgemeteseem ﬁtﬁtl'tstﬁ%actotﬂme e
request i Newader'slagtl TR readek e slagitp £ Trdadinpliger Witich AKS Srectrie dvan tkittghdgizal syeani ngf ul

transaction 1D mamtltt Wi rsatae @a%}esetut;tere stlscét m@egeump WSdditors, MPeB £AdledR3 - 35
PCL'/ A|lé)0/ 0!91?1%% E' fu uﬂ% y atrehd%wered tci ﬂ?l I¢| eva.nt su nBr FnoBtP'e ortrlT;ESsu Jeg% ssag’:: cgn tltaxgtst he

application &atTon 1o es transactionspecific
cont ext fB‘FS“PsH‘é?"’h?"p‘B?sl i nk activation. If the hyperlink requires a user
alias, i.e. it sh'seliimasheredissppreptilte, e repdetypdy eptiongllysadble cdllkbomtive Alerife; Thsstis hage
server fseaﬂﬁcd oktlled iRh BROA aBciendly ﬁﬂdxf&h@ ERY pedld whitk qGliRd dolaBdrdti@miltkdy 64 t O
the regi S%It%lv@mgem%ﬁtm tthm.J fm&tt}c%ﬂemts chriprbbiad §sytt§oﬁt @}%dl ROLGRIHONI ng

to the,pe I as corresponding to the application 1D
and t e’ uDeking it more likely that peaders will botheyiptatg heatlicle iy 13"t he message sent to the

appl i cation, al lAgiglesrwith higheriogifies brid ghatt Jifgtimes ace thersfors loffeptiytly cansidesed jessegtinbreqding by theont ext
for the hycpt&lihhﬂkde%%&t&ﬂ&stir@ﬁamﬁ:s&bdr%ND\ARl TI NG RECOGNI TI ON PROTCCOL When a

user draws a st %&a&&ua\alf}%seaﬁeg@semphy ﬁctott%tmmm@ep esl d38r mnsuﬁ,gma)ntrcat es

the stroke to t he nearest ent i |es th page
and a fat I’t‘“‘BWaltyh‘eh‘Ef‘aSQ’é“ p*?’lt@m BY‘?ﬁ%epﬂ“fsgﬁdv\'ﬁcrddé “’f‘ﬁgg gﬂg ‘f%‘g e e ‘fl & SWHEpr i nt er
| D 62)22 héacterangkes it more kel et ﬂetccrﬂeﬁkedltﬁatcwnf“@l be ided ﬁébeeeﬂgfef wrﬁedl‘epﬂfl% A PfErefisual
way. The pagépis aad en bd etk fof itrepagecfdesek.i ption 5 identified by the page )D
and determ nes W Gdder ialEhOdﬂ&omﬂl' sedad t'o&s 30 cuBSinterest wﬁﬁhya) sedtibte mﬂf[tlﬁsmﬁﬂiﬁes the

i ntersect ﬁon?s%gmeﬂg Q} rel evant input elenent is a text field 878) the
page server B L& YDﬁse stroke to the text field ital ink. After a
period of inacti SP‘S‘?“ Pl the roadsts, IppTRet Eopneqtipertliels R apafity pigvhich ﬂ‘ége%%ge EipefeTes ends

t he pe$ 1Madnadticndiiesperidiech prefyresst fookwrsimpees of iveller nglesdr bt If Gin nubar gresize of magey js

i nt er pret abtkedRed, teh BnageSiHy s&&latredanmﬁﬁjw@r(x el aCioWRt fedoiut®s orivilicgreater@émp@ioi) e spondi ng
to the pen, and Adp d%altlebe? ﬂﬁ?ng sﬁemﬂ&ﬁ%ﬁ&?ﬁ&e?%g\éﬁ’dlnkﬁeﬂg vmgﬁé locﬁg% ’It'hg

interpret the strokes as F’ Eas con eglte

strokes t ¢ PeCiling dhgbhEgpils o et BEP & cairtg'temerfg TR 2 £1TE c’f’@ uesti ng
page ser veynetheTheloglizetion wrsis\af i siifsasiatig ot dnpotaticnkhese preferéyees FE%’P"C\’/Q?"U@E Bfderthe t ext
field 35. docfilyGNARWRE VERI FI CATI ON PROTOCCL Assum ng the input el enment whose

zone the stroke T'Oﬂ!ﬁl@! éﬁﬁé (ﬁtﬁ&uﬁes‘%au&h W}ﬁ& {ﬁ&h{ lh@leﬂler&&gnall}t ifiéd @ YfebabpirdeYende 10
appends tt}e a?a.r T resenmuon E%tc%gg%teléjgre aledacc rdingly, tglletaom{a&n is aégngmodateg‘ rp rttl od of
inactivity™in gHe ot °t fie "SFghature T éldm fhe page server sends the
pen >D 61 P&&4d t he 25 pend| ng strokes to the registration server 11 for
verification. | tThahgegedongss: tkeputlipiin ispatishapng idcddpamding ¢t cecbding, ismiptoperty éfe f or m
of whi 40 tthQuihiail alaWbt@ phtkchxrased ite userBowdiy, the Rfpagh Benf @ tcdnfidulabio BBkt he
current daﬁtngtmaggmtlsem cestNEiof QL1 The registrati on server identifies the
user correspon to the pen,” and uses the user s dynam c signature

bi onetric 818 to verlfy the strokes as the user's signature. Once it has
verified the signature, the registration server uses the application )D 64
and user 1D 60 to identify the user's application-specific private
signature key. It then uses the key to generate a digital signature of the
formdata, and returns the digital signature to the requesting page server.
The page server assigns the digital signature to the signature field and

sets the associ at ed forms stat us to frozen The di gital 5| gnature |ncI udes
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In the case of a form hyperlink, the hyperlink activation nmessage sent by
the page server 10 to the application 71 also contains the form 1D 56 and
the current data content of the form If the formcontains any signature
fields, tQefoolisapplication verifies each one by extracpéfdusdigss! i as m 65
associated wth the corresponding digital signature and obtaining the
corresponding certificate fromthe rﬁgl stration server 11. 5.6 COW SSI ON
PAYMENT PROTOCCL A preferred enbodi t of a comm ssion paynent protocol is

shown in Kigur e sdiermsne YaQBhdvkirRreenis PC T/ AUO0/ 00535 I n an e-conmer ce
envi ronnment, f eafe RiSGlalGAG G §S bS] Ryt dety uyCa e Qdvertisth bonidat, RRsd ﬁ&&is@ﬁs

provider E;‘Bxcﬁry BMQJ ) &Bﬁi{ nditafidl 'co?r!éxt b WS exaIn{Sl@'&é &6k i) %1 ai{éﬂ ] segt

Conmi ssi o comm ons on.conm from
Che pub] § SRRV el 507 SRALPE R MAPEHHLp Opr iR o eqtﬁévgtv n52 i
used t 0P r @yectlage nfuphers pfireadery ith Beyigkdemograplitst from t he target application

provider 5 70a (BfecGue advitistif placed dnGhe i3 ofI@hlityafd Riqtaphal Locklily doErMesPREImGAD (1 . e

publ i sher ématrdmt,teg Medild® eéokhﬁ q,gmapfntttrggtatmnm@agtogﬁrd J,%e aaltctrﬁmn g er
provi der 72, The_target |ca on recei ves est ID from
Phe page SEPRI DRy Cnt ol Pr SH Foyories ot R A o | bed | 1
Section 5. 2. V\V]é‘rt‘e‘t’st?é’lltharﬁg’@{‘l’f YDl predugt is erertifing (gepcet’ em@tdeamwr@lnelt@em@ by

appl i ctQ i ate ppilioniinG eeograghtc coverpe Sthet dire ofiBkaeeshib,| iG Meaflrsiy Hal@grapiiéseil fthe tpage falde
original pagMedLdavakind 0get her with the hyperlink request ID. The page
server 10 USE,‘S enetg%p?slifm, ekner ecl)l({chaimnsc[x?ve%coompu e<= ! I f(%itmgheulégq}f{r ('ioenal

application, regl s 1 on- server 11
t oget her \R/I“’t“f‘i‘“?‘ﬁé“‘?ﬂ% F"(Y?é“s&bﬁt“?ec?&t"l PETFectien Yo, "’t“l‘gsm‘&\itﬁ‘i°“§te‘Pe\/E’r""°f"B‘ Seroeraphiy t he
hyper | i nk ceverepa@iwtsectid's reddaship, the) sigtof cachir@der setioneditiay @dirdader’s fertisioy prepstrowed ng

appl i ct8 i eith Ric\a&REaphic.account 827. It al so notifies the application
provider. If the &B@LJO%EL B REOYL ﬂ:ﬁ)ggf %&ﬂﬁno&s%e%v%%{u& sfald%o RabdllaS! RLOV! der,

it sends the printe rovi er credit or | e server ?oget her
with the h’f}ﬁ‘e‘?"f PRt S‘P@E{tﬁ@ﬁ of it {5 e s¢if) EePapisty t‘é‘&t"f?é‘r““’ifé‘é‘é”?"ﬁ"é 9557 {94 e e r equest
ID to identify tForesxanileghej sppreaadvertising isletecproles selhin veryingcbroportions to ssveraheivertisdres withnt
regi strat iQRidGeRAQE pigQRildidy reddivihg thd da@rtifbintn biehe ddldrtisel BreandtiRe) oill préstrifly B Ver
creditgpt r}e,p(ctgggfepgoggﬁmgma@g,{‘s@,t er provider account 814. The source
application pro S 0 0 i.denti of the target
appl i cation pr O%taerpage ) stgpf.ll]ws a veruy gq Lepllt_n%e\q}::lt t§ fle%%l%igrodu t mf G tlon %1? °'t"he
source appPrFiesieliisreie sipssdhs ptrings V“NE“I‘!"AQ‘:’E“%“‘EFR“‘BESCRI PTI ON 2o B 1 PEN
MECHANI CS Ref er rHeqage pasorfeiizgtion @8l 1@alizatich %, habdived ay@naticaliy by edtrade| pyvlichdai sepesst @d by
reference a@démgaégre L can gﬁéeuﬂ%rﬁﬁ@%@&rwg&g&pﬂyhﬁd dedRpRE TRe RMs@Bdd CS

| di hav th
rprgﬁ CIO%'% ondg Qggtmﬁ_ﬁs eﬂ‘l%xen:l' cause 1&5 gutnngu al?hxo (] 1{ Qre 28 ective g)r §ub10s¥1ers tf) 3%# mtrt}tgonee

eration
end 106 ofad‘F’H%“gﬁéﬂi@‘it‘t‘Fg“‘TGQ d"eﬁtlwatﬁe tdreaﬁggpéree (housh iy efvertigiygapareealan iy taking % o t he
opposi t e exrrgortibf) & advertisiny @evinga, pibksprs h@P find Teahagay \pefit-nduldl becguseal e grexfer efiirichegl eftd
plastics, aagrgatibnSThé Bivér@ngRgheghtbrQfd o5 BVThtenhddia) Sed@Eniterti@R bifl fpibidherd, thd GiyCifke theO
enabl e thwg&gmsg,genylﬁmpteg‘gmggogst us of the LED nounted withi n the housi ng
102. ng cover 1Q7 | h subs ant| surrounds

cl.u
the end 108 of the" 't‘f%“l‘g%'"t ai@%ﬁ%‘ i aﬁed’%bglcat'°“ﬁa"%° Ort g ?“tf 01 ects
back fr om Pitkieationgsupditiongt «tounmgt Beppese r'\eeeh%mt htdrfmanwwe@mnmlﬁgwelr grorigglte f or ned
i n the walfilkcorl3ities bf redatntidnObesiedn gdvéDils, addertistrglagepaiort s pdlisels2thd peferrailionh efdhebehi nd

the proj e%wggsymrptdw@aa sotnd Qutom¥tkd dipbht fthaseh@gaahng indifihg su§&)f't 8 arh bt B ond &3
sur roundi nagve%mga erture.113A . 0on .t he govel. recei

r 0
met al gﬁ 4% AN PTG R SRE S S5 ofjgrlcf"’meat °§5$’ee“\£/\s/e rglé{é'sge’ﬁ‘ﬁ sm he
met al d FPee e infoms, src&aseatﬁv%rlecatzaaeﬁaﬁremr nk cartridge replacenent. Also
nmount ed wi t hi n tdnee poment had9eh neggtiatad, the desragadr capturestamitedits the ddfortiteingnt i reqordf ft @e PCB

117. The aidhddé¥d@ervhr] CorespondtheBOthd PaBIELE: @ or@ fhe bd Whcdnkre 3 tRGE R vahilnbipagd PiSlicstbderiks LED
116 is ”Dumer? ge agL &@mstﬁrpsergefr la&s Qﬁ ean?v.Per }Qetls&nalggd pgoq)%gonau ;chksath élwzgnt a\éve&tlscglentsl ty.

The pen can qperate as a non- nar ki ng
styl us. ATPHR P ST 1 i dge 118 with nib 119 and a stylus 120 with stylus
rub 1240arzs nnuri-tsg"d’:%'ﬂlde“ bl SI de within the housing 102. Either the ink 35
Ca 90 b Lo Bt -yl 80 5 0V 9 BLL Lo oper
RespectlvémgwﬂﬁewmﬁPbcks 123 and 124 are nmounted to the ink cartridge 118
and stylus 120, respectively. A rotatable cambarrel 125 is secured to the
pen top 105 in operation and arrange to rotate therewith. The cam barrel
125 includes a cam 126 in the formof a slot within the walls 181 of the
cam barrel. Camfollowers 127 and 128 projecting fromslider blocks 123 and
124 fit within the camslot 126. On rotation of the cambarrel 125, the
slider bIocks I23 or 124 nove relatlve to each other to prolect elther the

A A N o N A ~NA o, o A NN " .




Rubber grip pads 141 and 142 are provided towards the end 108 of the
housing 102 to assist gripping the pen 101, and top 105 al so includes a
clip 142 for clipping the pen 101 to a pocket. 8.2 PEN CONTROLLER The pen
1D1 is aryaneedsi 0 determine the position of its nib (stpdpgudordbssd2l or ink
cartridge nib 119) by ineging) in the infrared spectrum an area of the
surface in the vicinity of the nib. It records the |location data fromthe
nearest | ocation tag, and is arrangeas'to cal cul ate the distance of the nib
121 or 119 fromubiRficd QAR tab utilising optics 135 and controller chip
134. The control | er .chip 134 calculates the orientation of the pen and the
ni b-to-tag di stance fromihe | perspective distortion observed on the inaged
tag. 2 5 Utilis{Mteril RF chip 133 and antenna 112 the pen |01 can transmit
t he digital i nkpreetatdonprefereeds i s encrypted for security and packaged for

ef fici @t transmesSiofiztionoPa fublRatieraipithily PEbliGlichisRéMNc, MG fhe tUGMIAGH irfofimatidd i ange

of a receiv i gmlstransn‘itted as it isforrred When
t he pen 181" qﬂ Ed%’%mﬂb& %&Fe i tal ink data is buffered within the pen

|
101 (the pen | 0f “pljehopatiyefijtering ﬁﬁ?‘dﬂ‘égs of the ey LiRungs f & Ry of Be""éftﬂ‘}se“ Bi*gf tal i nk
data for apgeosifaat eby itt@estyifon i egrpoés of mekingaerommsndetions. @lthogh dhers aref bogeft t°and can
be transmuhiit@ngla ifiglcallabbiaive GIRfHg védlod iflepesabhipof ing fartictlar PEDLKAIOR thed Are td BassiR@RNd | €X

PCB 12%) i piihe pRE b Qhimtaikr b QLG L | h,aaﬁ, Jgth@a% ﬂaagmawbunus bvesdbh beded i NTOT €

detai|l the architecture oltageyecontr pé ]"g al so shows

r epr esent SFPBRSTHIFHE “ﬁ#"%‘*rﬂ“ﬁ""‘f@‘s““ Ff&eei‘ H‘&sﬁé wheat t°ldg]u2'mt"h “ops 243 or

st at us LEPrblicxt@y is fikly tojwant fo|preggptiithisery’ epHabpretivy fiteripg veptpias pant of thiy velle o s sty no) e 143,
and the f @uelsaBRSCIlabpinst ehing theort detherchir@lseinapany hotitver neplye pbikdidn eme| udes a
control ling pr Oeeeaqsmll; %uméuénelsﬁlét RBAD P Bode NBte, RXERANGRnOfumbtA] 2 BB HEt Ween
conmpongnt s o of Ehe c ntroller chip 134 ~Fl ash nemory 147 and a 512 KB DRAM
148 aré al'S6" her Ah a”f% 'f “Ej. gital converter 149 is arranged to
convert the analpfﬁi‘j“‘“é‘P@‘F&FmFﬁf B"rﬁ‘id‘f‘h‘@“ffeiﬂ‘é‘é““ése‘?‘i@iﬁ‘d BibUBIFEY gotlend Ragtagiedyi gi t al
signal . Amntkermageaysensor interface 152 interfaces with the i mage sensor 132.

Atr a][lscei ver hcemlscalzmr ofxwua@dellaaomwh&m@ Bdidated lin tthe higefts SRt aJmag wiuﬂinUdEd to
i nterface V\A t L |
Prepes °'El) ﬁ‘,&‘\@mﬁ gpggagﬁguﬂg%grﬁﬁ%‘ﬁ&g& ‘“rﬂ"% ont roI l'ing

resongécgrs Sna e connect e
pr ocessor °T“$B°“c°éﬂi‘ﬂtﬁ“&§“§??d“ﬂ’é‘ta€)ﬁé’§“gfQﬁ‘&{&‘ﬂ“’(’)’iﬁ"gﬂat a fromtags fromthe surface
via the i mage sd&mdimse We@who gipest togeveal persenalf infermetions fonasiysrtisipghrytpesel el informgtipn is
control s trataihetbyaheteldant ntigebe repiblatidebever. Bittd s@R@! 0 infohdtidn,-athvarig) can bdMke@dn71353

-38 PCT/ A %Q%ﬁm&% Qs SRR 6 At O oyinaut:gg radl o transcei ver 153 It is
a nmedi um perfornmance (--40MHz ener a C& processor
N

processor 145, &Y PPuHSwEr évaé(S’rf'B‘g ﬁit'%“ ’HSSI’% 42 BB et o dlug 153
and bad®barietecaisaiipr sery Appintaifs Figcelatignsis Gptvieh ek potien i Beures Pl dh zwmsfr yor 47 and
512KB DRAMgikté:8onplugosds, i fagisirt @@ spetial &ind binaggli@tiaroviden | ahdes publSitias) is Anypebie drindRBt
conmponent SpdifonCi rcui t 155 and RF resonat ors and inductors 156) are

provi ded in the ES%Escr 8@)t é%ﬁb o to gsa ?L%nggg%nﬁeﬁrg&o&d La%g%te%$§)§l%&§n FRL:%S‘?'

(such a sensor ti1on

descri bed e ‘ﬁ"a‘b h o) hﬁs ¢ %ﬂ%ig F“'&)‘“ Jeintgr (mlﬁ%@ﬂ%"mﬂcwgﬁ'ﬁv d*?"’ﬁ%@éﬁf%hl ) and
M Ozak8) "whilstpagrrpriB@ion Rimeefare Five@ODE privgrabhr@et sk thef ugsr is ifersiting: Te eer@ekprpytack
Systen', |oRkch fubiifa Gded 19 IGhARd Th@Ch hOReG ddbRNY priaerSA puvi@het dods Aot réddid dReaD of hny

January 20, F,ﬁ ﬂymggtgml ead RGRERQ ARG, if\efulan DY reference) with an 1R filter.
er

TRt ivi Ly vien T BRrargte A8 fapbicsion 5 apotie fe o LBty 9o o
i ncor por atautborized ekt toasrediied prinpr the HETY dafpulf Eﬁ‘efnﬁwl ﬂf"(‘?f‘@“% Fr@ b reokedat ey HEHRY
phot odBSdeahelhéd Ean GherwakiRge sevpraitpkne 800 Chiat arperl ik ekcifit B4 singlausériea povenhazhager: 151 on

a pen- dommgéﬁgm,mrmm{t%{egecgé;lgg;&g@m\gﬁ\sg, sq,ggmum cates in the unlicensed

900MHz band nor C ess, tele E‘ r alt tlvel in the
unlicensed 2.4 ?lt%t?(cate g?:“"élgﬂmdfnf ¢ “ e ya() f‘gﬁ@' it d?fdegl%ﬁﬁ uses

frequency SFR?E);B‘FFTQDWWC’GY | i sion detection to pI’OVI de interference-&ee
conmuni cati on. |AWebreraind 809 natbi weorgatitoplinmme r artichliyeetprearpriptercalove Wab eeges and

Infrargd DRbe BRRQEkiduht@8 dlrnf Wh)brobis @bE @fhichi printd G the néaRil Gipage piEHINI Cat i ON
with a base stat 'llhe netpg)g]g sngnli E&Q gﬁectp n br}\tal?cl;f a glur'er f’::)&'ov]:d&%l'r }EQ Gild cmsg Sus IJ;PIQLIOH‘IC Jmntﬁ pen

101 includes a pair ogonal accel éroneters mounted in.the nornal

pl ane of t'eehw ‘°"E6‘1P“&$‘Z‘i"§“h°?'ﬂ‘e““efé’8'é‘1' SR 151 o 10} “%F‘%“% F?‘Efvx?r‘i"k “ﬁ°“&.f°gw es 9
and 10 in ghost outline. The provision of the accel eroneters enables this
enbodi mrent of the pen 101 to sense notion wthout reference to surface

| ocation tags, allowing the location tags to be sanpled at a | ower rate.
Each location tag ID can then identify an object of interest rather than a
position on the surface. For exanple, if the object is a user interface

i nput elenment (e.g. a command button), then the tag 1D of each |ocation tag



30 7. NETPACE PRI NTER DESCRI PTI ON 7.1 PRI NTER MECHANI CS The

verticall y-nounted netpage wal lprinter 601 is shown fully assenbled in
Figure 11. It prints netpages on Letter/A4 sized nedia using dupl exed 8%
Menj et TM Ry gi nes 602 and 603) as shown in Figures It uses
a straighsh%g%ggﬂpath wi th the paper 604 passing through¥€ﬁ§%@ &%exed print
engi nes 602 and b03 which print both 35 sides of a sheet S|nultaneously in
full color and with full bleed. An it&egral binding assenbly 605 applies a

strip of Iue aI ong. one h. pr.int heet | owi.n adhere
to the pr%w OUS mﬁ'gmf's’ "mggimc}ees E%‘ Agal ns 9‘%3'& ien NS“ 53‘59‘5‘ |na bound

docunent 618 whikef "&eaﬂmrheﬁgevasw&om %_,28 Wé‘@’s‘s ‘PSFdd?ﬁ‘cBﬁ‘é"“% H‘é‘@‘t‘ebt‘scf“"s‘éi?é“r(&‘l’h #undr ed
sheets. Thipsedepribaidetbdrkeeeding Haragaplf corntackg@laild 213, inclodtinpwmane] addrdss agdielephdhSnumbrspdladd Wi t h
the dupl exggreRted 314, inQitEH Privecy, bRy dad 1IBEIEHOS scfifigs; GR/RRT 6F bibrRtric febordh hlngcorfms@t ive,
adhesi vg, ANg-CYARa s 9&1&?&, e%éx% ln@‘éYc %@&@%&: é1§‘£utoﬂ£fsﬁ ylnﬂrlﬁm bl t ridge
al so contains_a mcr i d

ase no ter
i nt er f aces™ W AVATH AF fPip' ‘B@B’h‘fhﬁ§?“35‘°‘i%€“°ﬁ’r°f“}'ffé’f‘d°V| a a hose 639. Th| s
provi des {332 er dvetites LUsh t he printheads to prevent ingress of micro
particles into thEMENEETRRE flith&RdE" fS’B‘B“V\N“Ehmh‘f“@‘hg ocHENesiiPshe BEIPRE t he
pri nt head na@ak |Teslist iByaintaed byor Stemivg the loer’ liehalff 1 i brpanizediad in higyarthin of felderstoe4, dge,
the Y@ Q%Z&Sé?eo of itk iNHBR/ R3S diogneriatiguenl | ife of the filter is
ef fectively. éEISIhe life of the cartridge. The ink cartridge is a

fully r ecyC:1 abI emPEy el £ sty 1&@%9%&@&9%}1@“ gm]@'ﬂﬁdo&ﬂn&ﬂls@lﬂ a9 pages

(1500 sheet ef rr|n to Figqure.1l g i.CK-U roIIer
assenbly gbﬁg)‘mr%ﬁ “%ﬂfeﬁet F”t sﬁgse"fgméfldrza;ecéﬂpﬁd@th pﬁgﬂedn'gb(’hlm P°r hmh splf a paper
sensor on 't‘ﬁ“e‘""“ﬁﬁdf"gt‘“‘ﬂF‘F‘Fﬁ“engl ne 602 into the dupl exed Menj et TM pri nt head
assenbll§. Zhe 5 WwockzfpastAMTri Nt engi nes 602 and 603 are nounted in an
opposi ng i n-1 i ne™heretpees pibiication e pompetically lay Aut B poerg oftetsuse s peiorylived pyblicption opait h.

The paper sedh-by-gctichk s Sinca tnost ddivaisenentsite irpthd frtn obmgbrateGR@ngley, thepiregicalop thpower ed
pi ck-up rogageegf,se,ﬁ,?e@mm]hgmposi tion and size of the paper 604 is sensed and

full bleed print i | d
crying pn the srBPEER el s e e B S AR B gl

print EHgife: B2 “Fﬁ?%?&dﬁ‘ the “%@t"“‘d@"%ﬁﬁ*é’o‘méﬁ etalgerigymdpcopfjgacd) tesattpmpt ‘i"@ﬂ’\‘@ﬂe aI ong
t he strai gdivselypisdrditorig) artd ndvertisingi¢onént, sucit as plegimg wis for repfingmipional speifichlly within éhe publichties e
spi ke \/\/neetle&ussalﬁpacﬁife&\mndMﬁ/Bmelp;Bmegtr@drssur face and continue to feed the

sheet 604 into tﬁeemmmm'\@meﬂm o 30 Rk 3! G5 R, § BT oo

12 and 12e, the 604 passes rom. exed print engdines

603 intg tHee %@%IWSGOS The prl nted page passes between a powered
spi ke ¥Reel axl e“S?l@re\Mt’EeFf igeluflipg thepselestion efdo ard the elebtion of gidriahepnitrh anust proiteratsd € ax| e
W t h spi keontetiedlydmt s rohvagelybiiRdiipers yorxbbely@thiegH tht@serd 5@l sectidisize preruatel The adtioe/ gl ue

assenbl y 6s?z§prbf§m§e5mmm&%gm;t&ed@n Hﬁ&é&v«%}w%&ﬁm DiAGH Syt drarlafiond S transported
forward to nteréace he powered axle 67%) via gears by action of a

OCUMEN
camshaf t. Pabyal i aazaﬂ i’,s RRYESS: i oF AR KAl 18 pldls: SMES! gD Y
673 co%l sts ?f a partla y hol'low axl e 67 a rotating coupling for
t he gl ue subp y hose 641 fromthe ink cartrl dge 627. This axle 679 connects
to a glue wheel , Thpmireery cEipieneyymschanisptisthe sgraratipy of dngpatpnapegifice @ piegls vieriy ditiefrand adi al
hol es. A nipfrheidn hotiskiagn H8Elesierst @itimsl The sheeifigihforeatish@sls ofthetphye RyputoTe stiatey  at
the front. ikl dokdts ewea;,ml, kiR SR pubd 1ol maucwmges gﬂfm&ssan@-ﬁxées@itt&ac hed to

the metal br aCke}c\ite%%ect congag% fnlpltloméa)ﬁ(ed(?ext r?x.ieﬁm qu EIxtens1 le ﬁTrEuF | t h YTR| y 673

|sthr%t forwar dn ront of
t he nol dE"I‘FbstP§|SﬁﬁshB‘B‘z*“g““FeWé‘r)o’ﬁL§‘ﬁY“‘i°hRj‘§‘s%fP’8 avet ﬁ’é f°&§§%‘?““&ﬂﬂ°@?1’¢é‘&‘t ively
cap t he gl ine vhithaleltextdsieinggt, Wesh inQlgkerase fs baing potided bytthe layds Theltwst abje @htais @bepias S€S

into the gli@esbieal a@&sﬁmcymﬁztgn maslkbe@éd\nﬁmémimaﬂ.&ltd aRlick ,samgﬂﬁfommgi cal edge

on the front sid I nt

transported dovvng} wﬁ?e}tﬁt °n°5£ a% mas s e ?’U&‘gﬂgegpbaﬁwg&%%gewgﬁ &ﬁﬂffa_LER
ARCHI TECTURE fies 3 &P ﬁ’b‘émﬁ‘i‘ﬂi‘“}‘letvé?“ Gt YD F“abon5| sts of a controlling
proces@dr 750) aTie dyigisicpopigyofh feded ofpplacefl imagectnd erppiticabectsollinked teBevicobleqtst taquita c
nodul e 625whid tektal)écd Nldw; BRI and@iput {idds HRSE BRI, QOWcm@lkIrions. /ThAs laydd eibdand
circuit 75¢mmiRFedGihuib fhe %{y'éé use Rl torn@ SAMR P LiffieR RStribuide Wi k@tigs. 756)) dual
raster image processor | P) DSPs 757, dupl exed print engine controllers
760a and 760b, flash nmenory 658, and 64MB of DRAM 657, as illustrated in
Figure 14. The controlling processor handl es conmuni cation with the network
19 and with |l ocal wreless netpage pens 101, senses the help button 617,
controls the user interface LEDs 613-616) and feeds and synchroni zes the
RI P DSPs 757 and print engine controllers 7b0. It consists of a

medi um per f or mance general - purpose nicroprocessor. The controlling
processor 750 cormunl cates W|th the pri nt engl ne control I ers 760 VI a a

[T ~ N —— I PN NSNS . o




WO 00/ 71353 -40 PCTI AUOO/ 00535 and inductors 756) are provided in a
separate RF chip 762. The network interface nodule 625 is separate, since
net page printers allow the network connection to be factory-sel ected or
field-sel Qe @dissk! ash nmenory 658 and the 2x256Moit (64NVBpcEROd RS | S al so
of f-chip. The print engine controllers 760 are provided in separate ASICs.
A variety of network interface nodul es 625 are provi ded, each providing a
net page network interface 751 5 and 3ﬁt|onally a |l ocal conputer or network
i nt er f ace vabX - diph utieBjed®r K | nternet interfaces include POTS nodens,
Hybri d Fi pertagaaax |( HFC) Awibute nodefs, FbrSDI\bferOII'errs DSL nodens, satel I|te
transcei versebleeurrlent and next gene atllhmcbjetrtlt | ar tel ephone transceivers,

and wirel 888 | ocal Pl (W 1) trang cal interfaces include |EEE
1284 (par o BRIR o T ardiEotR%e—F£t her net, USB and USB 2. 0)
| EEE 1394 (BIEI rewi I‘gga h“'oUB ctYD:ll TouS grgrmgtome networking interfaces. |f
an Intern T aditw DS aval | a on € 1roclal network, then the | ocal

network 1D interfag@ecan be used ag the netpage network interface. The
radi o trapscei ver [9p@natteabjest Bat os XMXBhe unlijcensed 900MHz band normal |y
used by cpyriliess t , Fornatively—in the unlicensed 2. 4Gz
industrial, SCi,entAg;;c‘atuoﬁTﬁede' _t,a} H+S—band] and uses frequency hopping
and col | i Fggm det ek 0T t 0 provideinterferencie-free comuni cation. The
printer cpntroll erMefingOnally 1 NCOEpPOr at €S an |Infrared Data Associ ation
(IrDA) ingerface fiamereceiving 15 data "squirtled" from devices such as

net page chifptermeek | iFonan alter nativerenbodi nent)l the printer uses the |rDA
interface for short-range comunication with sui t abl y confi gured net page
pens. 7.22% 1\V\BPERMENADEBREVTEND PRI NTI NG Once the mai n processor 750 has
recei ved and ver fepcabrd tave. feyappsss plieisienh digrbutjon snd parsistent sorass ghtie nspieeret™rk. 4 ¢ r uns
the ap@ Opsei-sadeife fajeRy@OS Emaediropithe thaed dIBRso WY itreflise DSPs 757 rasterize each

p?g e descriptio martdubscem pikaiof B Rady At étbaRCnPRGAe § ﬁuﬂiﬁ?]ien serve BllofkRY, RitAkeOCESSOr
ores ea 0
S S %Qp o? ﬁu nr’[%%ag? @%erﬁgggaﬁugu% eac?pa%c prr% 1% ﬂﬁm&'t qu d&ﬁent%cg

| oad- bal ance rasterl Ze a separate page.
The DSPs can al \KHV%" EPmRYLES  sehy?f SRpimized futsets pf, the, shpgpd cpnigptyand Cretes e muipast chapnelfpri 7 o
pages can gach sbsejandthen tags eqohouserspogifis dhyquiwiththepmgs of telyjulticasi tharmelesgich wiltl kapry thedide t o
pot ent 1@l lcyhtefd 0ad by G Rhyddi. Tileiserad thef PoinehdB Back B& s Bfiolit? o hg} u W pkiditer 50 GubliPFOYkiSte pageD

Wt er mar k an‘:e‘xgﬁnﬁ) Qﬁen hquthEmB@sQﬁnpﬁé%ﬁdc&E {hpgﬂar@ &tern%§ &?Jpécﬁi%h&t&ls%er recewmg

cont one- resolut 0ss| ess ress

negl 1 g1 bl & RS ST G AP EOBY B ™ R PELELH S R RIS U
infrared (MREpst sgh@pee esfverpapringy Pcmce&%‘&g@%@ﬁ@&%@“@m%&feﬁ@tﬁag@%mts at a
densi ty OfThephye seiverS persistily ardhinctie recér@C hagell@@us edciatlesndnthe page 1D, tag I D, and
controjsbits, arget lﬂﬁttegﬁag éce@grm B0 bujelf to SANs b3layors @ NG AL Ge-cEbhitbsi tfd G-

rasterizatj the conpressed page inmage. The main processor
750 passegpqqedgay?mm%'g I'(”med‘mlprrages to the dupl exed print engine

controllers 760 U“‘E’a‘&’ﬁ‘“’ﬁi"i“ﬁ‘t‘““‘éh@f RTBer R FPE5T fpstet thap ey can b Aiteref HesipipppspaEE s ed
page i magef eah pigt is covarrd Hith inneasothaaverapa@igedibsasizeof edy Gan A a@E8. Bix prastestarthereforecholpini Nt i ng
pi peline. eRage 10Xt s iRae 4 RtnofGildving Pt Biiorar) Gbfer MBCALSRted phintd 664 rate of

' ”Pf aCiO C%ch pLEﬁ% 5258 R0 isG Jm&@m léoﬁb/% dbui BN GH pafe K ek Eécﬁ@%cﬂ {TRGSr lohe TENOT Y.

7. (:gJ\IT xpansi on and printing pipeline
of the pri ﬁt“té’ﬁgiF?E’“ t?‘%r’t"éefy °‘f6?)b'°6%’ﬁ‘§?°§”f° of a high speed | EEE 1394
serial interfac&vesgler appompplyirymyapres) RE@s Hhep Sel printerags out of paneta i ddikely 4Bt baper4 Fax
decoder 7 6vi}be sbleGarsilcish iR ipkrisppEtefor ARREGT 100 padd iketnal AGkge capacigikeioited ag encoder
766, a line | oadgkd: qm@,tttters attnlmtmd@,?doesmp ale{;tlaﬁtra@? \hlmteetﬁtibﬁ%emazgﬁe iq the
(I;/g[:]blet {%’I flrfldu&gtgv%en it I?rst occurwq%i xpc{ptlgg 8ub§cat%}1 gexeverc ere o%g WS ﬁximo 9 eg%@%ﬁ flér}f he hi gh
speed ser |“%H““f‘ht"@‘F’f aé@cesmbet Hereqyrevs tﬁﬁg’?‘*yml“o%@&i o5ty dhei v areiteasie fie DRAM
769 and passeddidshadgircts. he print engine controller pipeline. Once the page
hasI fi gi ghe%npridateiarteumaheprmageﬁwstm Lrsml Qﬂexh@duﬂ{jcit@t%@rg ut%ugg,l) enﬁﬂgtswe page

i s | oade pi pel i ne expands (at t he

JPEG Eﬁ@prlaeyosse °‘!é‘{8'?f£&8§§’f pTSgaﬁ‘g"r' expands (at WD 001 71353 - 41

Il’:)grll-{j:\l’ s (357532 6%\%{& :11:%&%::‘:' Ub:lﬂu.!;lfl is re%utes%)é on do 1{%& (:I‘Fa% %e per?olnahzeg\a{ngldeh C’“k"f“lﬁ‘%y?;g fa(r)]:’jn’&t
defined i ﬁ”“”s@ét"F‘Bﬁ”& Hz"eveaﬁtwelﬂﬁmﬁaPaW%f°nte"trﬁ‘e*V%*earFa d%?‘ad‘e“‘ﬂ{"ﬂ“ﬁé‘?gs!’m(“at 765)
t he contone CWK | ayer and conposites (at 765) the bi-level black |ayer
over the resulting bi-level CWK |ayer. The resultant bi-level CWMK+l R dot
data is buffered and formatted (at 767) for printing on the MemetTM
printhead 350 via a set of line buffers. Mst of 5 these Iine buffers are
stored in the off-chip DRAM The final stage prints the six channels of

bi -1 ev_el dot data (| ncI udi ng f| xat| ve) to the I\/En] etTM pr| nt head 350 via
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25 A photo user can add photos to their netpage photo collection in several
ways. They can take photos using a normal digital canmera and "squirt" the
photos to a receptive device which has access to the netpage network. The
squi rti ngwgoetissace can be a radio interface (such as Bl pef/aobdupsasr an
infrared interface (such as IrDA). The receptive device can be a nobile
phone, a fixed or nobile netpage pri 25 etc. They can al so take and print
phot os using a netpage canera) i.e di gr tal canera contai ning a netpage
printer anghoa tFadebiinus@one i nt erface such as the netpage microprinter. A

net page canera gl £allofudt LRABRA SuBOLORR iy gtetmgem@%tlmm&e@aat hey

are taken. an d fer tran i on. unt orage fi or
it 1t o e Rt Promliay PRLE Bt A b4 Rioei B iens p B an
pre-alloc erts'ewmigeetnaw"thetmem@he retaase forngtting peryep b e vipdee of varioysdwpmetdestmenb pri nt
net pageb pHabapsinchting Aglobe’ts PorthblerDecumét fohv@t (BDR)L aeYHygaest MarapiLangigh @ITMUSBILS cafestiCh  as
fugm ly ”emsiOMnarﬁﬁ%%fﬁe%gﬂ@&JohﬁHLﬂe ltneh Bhed tSprisiht WidGhgks u'pﬂpﬂ%qul%?t ﬁ&m lwﬁrgt' on.
ers can are S hau Y Q er _and swap
negatives t(t)“?]u [rr'cm{;1 wafa“'mump mgl“d% B"W!f 'I"mpalmléeg%vmecﬁerqeelfdpvﬁtg[ﬁe The™ %’h‘oto
user is tr“&”\Pé‘t“‘f“i’HbaP’Wé“ﬁ if using a net page canera, the photo user may
choose t o def er Tpretpige fognattifig serivep n@igs sreindafdenetbageabelalvibri ingdndinginradtivis taslapersistaater | eve
an_dt p lr3 r Ot alaidBle phialt QEmE RochrRhtl Ko Hallg whid mng@ arld- bfonhan 1t Hkues la‘narFl)dageqt m&t&r&&ﬂe\?\r’) %% es
suitabl e o hORwID no
NOTATY O g P bl A28 BBt Bl e Pl b b
col l ecti oﬁ”ebfe“’ﬂbcurrents | i nked by conmand arrows. A conmand arrow i ndi cates
that the '(t;ra1rget Sd%lmment |s prr nted as a result of the user pressing the
correspondi'’ng c n the squr e.. So omyan
R A o e AR A il
t hat any O/E PR rnpehon Bhepciar P@d‘“&"b?fﬁ'ﬁt‘f’e@’%’aﬂ?@%‘“ﬁ g s"f’é.‘r“gféﬂ'*"%ﬁ‘étﬁ@ﬁ‘t“‘%@ be
printed. AlybtégophgThanetbdgd retverk uses\Bith PEsespip@erspy? conmends may | abel the sane

fo mranld arrow) ES@c’?«:Yke& Yithog@ny, ¥isd VeMfRa eut B Isﬁ\?ﬂ?ﬂ& ct@rog@nyetstsaet sBme 1B /e,tétuQQAQOSBS
n a I C ion er 0 L NQUl S net page
d ocu ﬁg adE ﬁ'&l a messa en‘%\zo pf.\'EleS wxshmg % Flﬂnn%ae ssagtg Slrl.l]S{l lzr?t Fiﬂ lo ?Clmgy exéﬁ?%éerlhe t& as V\Bl |
as confan d but t d’r‘\ o gﬁh FEtPEBRY alppdefipird 8 STt %w%‘@/r usgs Groreagnion t‘ey"t &"Ftt‘f‘Per

i nf or mat i deys ge mathematicali réletad ingech & 'y thatlesymesage aneypadiing anchy dasponly dddatripladusing thee

nor mal  doGtherEl Gne offthefekeys te@publishel] Mlfe teloftérGhkept/privatt) The Haskt kdp & ubelt kol eeqmlaﬁy by the
user. They, BEg%leQd%q &Jﬁrﬁ%ﬁ)ééto?ﬁﬂ ik Sata dp{gtﬁ%g 08 GRS M melslee bt oft) 5O

useful to ‘{/\‘)H? et ween docunents neri.c |nforrrat| on
userul Lo S o oL ge, doctEnls Eistate Prssges PAof Gy g o rebanie
i nt er aé® i orrreper Tasasre thefehe privete keyimetcuzerit isdpial fer dhe halsler of tmpriwsteikey tteneipiiritespainmy  be
pre-printed publhugiakey Oypersthcdn @ SseB Gaiia Aigil syt it halie\WStheHRRAS cAdlereate a

acri\e/er t [ f, 't NGowR B &% eeseg@amsnerceﬂ iHe rtaespr.tht i€ gntt@;e@ s«nvaanrmn gea;]rscr @l uteg?cgaed ]
i S | |
P P gtashcon {: !esql% htu.re oﬁ!ﬁ%‘%m lh er?eq( %e P‘nat 8&\16:55 messaéé)b mapu% t he- f | y

pre-print

10 by a ne%“ﬁ@‘@"e"“ﬁr“?‘t‘?t‘@rp“‘il‘hker’ é‘&‘p’!ﬁﬂ%‘é“‘ﬁb“s‘u@&‘s‘ ‘P“e‘Efﬁéﬂs‘t‘g““’ SEE‘@F" %ﬁ@‘t‘}i"af‘ focthe
docunef®@s rerebe fitor thegecipien offthe messakd cyn veridteth dibtdhd momsctispenuiné ad thay it Bes mebepratyesd pr i Nt er
in responsfnsko user requests. Figure 48 shows a generic docurrent 990, a

generic form 99]% opustif &9%&%},&;’% 9&9%&?9& togb%%)wa)atmlstﬁb F%ﬁ‘b’ilc el % vent orm

993. Net pages whi arti ci eln user | nterface Qw are

descri bed BRFURL rTH ??&”ﬂédq‘ea‘ﬁ%‘t"%‘ﬁmﬁ e ‘ﬁ“téfl“('f’ﬁ?““rrﬁﬁ"“tﬁﬁh"t a&?"f‘i“y\}sa“r‘f“ﬁffs ki nds
of el errentﬂsrd perti hichcpithepipitesithe [qeanectian bepijeeniaepublie Xey end sameqr¢’§ iflentite Ahe) certifisatd quihdrityom t he
ot her s 35 Asverfis trlpasshis iddntitf by @taiRingientitf do@mets| ainflehl @ted ahdsits ol dipftaDécrtBdate RaiDR4 ,

vari abl e i{f QLRI 1@89and bu'ﬂli%‘ily I\dy&.L Qﬁc u%s%ﬁhe cemmamtm@ttt.t@mc p%?x?kev %ﬂe
draggabl € & mg\ﬁ@am d% ev}h t at s ne ust avetoveV)lchat ece h%lg? cP

mul tiple dfayr B i Jﬁ%ﬁfh \}\hgﬁ"l"t’ ’Hup Ry f’i‘Wﬁ % ¥9shed
outlines i P>rthetsetﬁcwehwwhsat“ﬂgream“wnheﬁ defines it. 8.2 PHOTO COLLECTI ON
OBJECT MODEL W tinmesefagspogemGavirtnmentshmbliokep trgptapaghy 8 ortly 16¢d tacdreats Sigidli sizaprugimng hown i n
Fi gur e 480) seduldi® exitiaft ecrmaa,gers S@c@e@kemﬁgﬁﬁy lmae@topauca@trbeﬁtes ons on behal f of a

number of users. Eafﬂowgt 1sctlsston W] en re ence is maade B%tede% etrallr'!sts esgl?n o mfm%nFI orgy een2al )

and the details o ser ‘derive, details of

t he corr esFBHEHFHRE “Ff’e‘tsﬁéegé"h‘t& aplly harpeip B%‘rd\i. PRIERP R st"r’?;’t"v & ceRifiSperfRpARtisHes éif

camer as 404ith refeends tothe saitificath adtiasty, ass hépublie keyrekabdngei key in the mdrififdteats excltage b fecrtto t he
net page systemin nuch the sane way that a netpage pen does. A canera) |ike
a pen, is associated with only one 25 netpage user, allowi ng the systemto
uni quely associate any input froma canera with a single user. Each photo
user has a collection 407 of photos, optionally organized 404 into a set of
named fol ders 405. Each folder has an optional access |ist 403) indicating
whi ch ot her photo users are grant ed access to vr ew the phot 0s |n t he
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WO 00/ 71353 -43 PCT/ AU00/ 00535 adds the photo to the user's photo
collection As described earlier, the canera may transmt the photo to the
net page systemas soon as it is taken, or it may defer transm ssion until a
nmore oppowbYnPiakd me. 8.3.2 Photo Squirting Wien a user sigiLdedofsssol | ection
of photos to a netpage printer, the printer sends the photos to the photo
manager. If the canera is known to the netpage system then the canera
manager adds the photos to the correg(bondl ng user's photo collection. If

t he caner @essto§ keslcatm HROQWE, anll BENustsNR SR REsR REFNAGETpt e QLS Satadl sARS kSO 't ed

Phot os form ure h allows the user to provide their identity
by pressi n% n'ca“(hm%mh"?os>wgel"§ton The page shows the first and | ast
e sq %F’F‘FE

photo in 4 . option |res t he user
L ™ et SRl eoude PRty AR § Bt e PtsR g Ao A S0

Squi 1t iSngreadsnaly memopy dy thecpriter fuid dnyhg ntpagt Tegisationrerey dqtﬂhﬂsqc“gdir%ﬂ)é? is P@lleanemmbt 0
Browsi ng Tkhafidhodriatedvhhengpige Motk ThaseamddD G sdofei aglis @edShin tiprponer theisst registepihot 0

hi st ory> Qelidwam gi Vi ng the user access to their photo collection presented

by date, and a hoto.fol ders>. button h ce S photo
y %e printer comcctsﬁo l%te nlél#a&f x(\:ft“grk\f(or ﬁﬁr&ttﬁ alfé msmﬁlngon 1§ gfea;es a s%na I p

collection via their ‘naned manager opt|

requi res PREPHSEKYPE" §|"§i‘|’f“’t’ﬁt§ sqorgty T gheppilip, by t“i“l‘l%‘i‘yrto f‘hﬂé"r‘ﬁaﬁet"iﬂ“‘fawnﬁg"eig]‘e

veri fitl. sever@omparesithe gloetdld mesinst theepripgbrls Sagrety i reepefied in itsatebase, apd dedamts theatgitajen ilther ect or y
Or a previre ity G hd BR6 K bRifikate cohtAfindrifter TRIBAJD bnd FRUNEIsighnGOKkef) brd VibréleS  a

<phot o al thféﬁfca@%ttﬁe?’ el ggmgag the user access to their photo al buns. Wen
present ed e photo Col lection is organlzed into a hierarchy of

squirt gr oups) ar%f;}ﬁ‘p“gi/\fé?ésﬂ%‘m BT 1 AP RA O HREe AR PP é‘é‘@rf‘fcfsﬁéf a
strict hi escrginddmeationfaipying/ibto yerifypenter idgptity.evel history list al so includes recent
squi rt1820 gr oup Shenthalyed subdi@RIiE « QuUbLLativh, A rit6rd islcfeat@l i thObbfpegdddisteltion QétieDdatabea@n| Y ONE

subor di nat,g gk Emppumtstte@p,amgﬁum&‘m%Q% { SR bERERE epdmﬁef ,emyrmcem keft @
partl cul ar wee | e squi rt I’OulR]l

to_a printer via a eserverl ? es%d tga Satin uSser ar 1ss er smg & uF‘ltshe i§1va%e
present ed A& PPy e AR R PR R PSS EShY tRE RS ES F‘% & <phot o
hi st ory> Beetekeyore ?W“ﬁ%dt"&“n‘ﬂfﬁh’g‘e&“"%@tﬂﬂm?ﬁeo%&eg“b PRFEeripgd L Blver tei st
form 421 (lbligton @ t frcifieb@ea Thirpage sgvey vetifies the dignatuna wSileahugputdisherf spiblioifey, lgdined fom dat e
range zgt mteeﬁhsh@mtmﬁa@ttoraamre’gstaﬁonaﬁab@e hyperlink to a nore detailed 25

hi st or y list or T]?hngtt a(gJe reI atto server acuﬁtts fe u%slgstto ad9 ﬁ'l.n[{ngr;uﬂg Fm? gs tgﬁlg Eagb ]&@%I r

sel ection checkbOxé seque er via

sel ect ed>”Bt‘jf"'ﬂ‘tii‘r“"ecb‘}‘““‘ﬁdr‘i‘“r‘?tp@deg‘é‘gredé°'§’e’t‘m6f thunbnal s via the <pr| nt

sel ect ed> 3But t onevwde@enBEquRlry dat e hyperl i nk produces a Photo List form 419
(Fi gure 58). Ea&pfhpeiseeoret is spigfedyp paiqsm idontfior pime R{Fwasture vich s gened BABtoi n t he
list, 2Dgethueyin e peh adtisthomipdet OistratioBptver desbeia Tz par D 61 imigesly idanifieCthyennehe

| ocati on. Mabenbtide entries can be selected via their selection checkboxes

and subsequent |y, ¢ Q&B‘]ﬂ% { Rno Jn%hgrofneiéi 9;,;“}? ﬂ“ﬁ%g'lﬂt °”%‘?‘lk§g’r‘ %ﬂmbe%?péﬂé‘fx&ggi et ed

printed as a set bnal |
via the <dEIBp@esyihdemgye hitfie GrencEsed Wé%t"f”y‘ ‘ﬁ%g‘“éa“ﬁ"ﬁf F‘ﬁB’“B’uP‘t“bhpe&HH a
<cust onp |poster expieeistreed ftheyl eegpdarly dxchenesreshiendeys Phenewentharemtrafispktyibinita) snk o fhetpater.dis t he
phot 0 3N algied inkRdNAysRfipteiREf; U@ afpffia® seksvh Kbe DRt K ifedPDindnitteditihectead) . The phot o
fol ders forms h%’\ﬁn é?orels h §£sxorpltey itoh:eer}qﬁﬁé 1t§noQ§EReQedfb rﬂt@rﬂ) QR d i’nﬁé)stor@s'ldesﬁtﬁ(:h

fol der na act s Ider u 1).
The phot o ‘37" §& ?“6‘rk%w%%‘§?/’\‘fsd o B2 mt %’ﬂ%ﬁaa?afge 8 “é‘at:‘ﬁ““ ?15"?13[}" o chs o? gr

t oget her \Kﬁfﬁett’585°"lkty§“ft:‘%tﬂtf1°‘t§‘|‘¥“%@ﬂt‘&’t‘@ssﬁhte and ti rre) and capture | ocat i on.
Mul ti pl e entri eSVerapertemes @itténGingeohf asirigter] teeinrandysihte disdoenwhethee thbylkawesh eird I

subs eqstﬁ ntuleyaonwedeatxpou@,n@tnmerpmt@ héd:ﬁﬁmey{vlﬁth& hes SpavEo &etve@tedms%ttb@ Mer COpi ed
t o anot her sel e

f9 t t Of
t hunbnai | Sxamf) (I;%c?_luse the S?nltbﬂ%ngs Stoe ecivho as regBltere{to usphlt érml% Ilfae pna er 1sm %?H%no%ﬁ. e te
sel ect ed> BupEgrihen figtigesdhspyiqmatsae ffalst@mnww@eﬂﬁttpaﬁﬂeﬁmw QéﬂPgtﬂﬁﬁ?ﬂ %ttt on)
bot h descrarreditiabd ewve ighihreit aeipthd remis plreed id 8 cloming dup sphah Omd it itiatgnid reeitete f ol der
forns are godle. entry fields which allow the user to provide captions where

none ajg presenty, Qdﬁm&% N9, %@%'c&ﬂ Qs%crgﬁe?'c{cﬁﬁge xéf h@ﬁccy%ﬁaﬁgc'ké}qs fonunber
of captl ons, .the [ esses on to update the

O e e Pl Ao BULLOT, S, LpCRe the
and any f oEti@riathq mintgyng e printeriysysmissrths pendD factheontpesd Tggistuapior W&t&c@%%ﬂ%lg@ﬂ%ﬁsa t he
phot 0 manaepsien.keyl fir ths prinlel and geie bsa SndaeeraGhditahe sksgukyar the piitd. IaRywaneigaee pri nt
of the photo. WO 00/ 71353 -44 PGI/ AU0O0/ 00535 The <copy sel ected> (or
<nmove sel ected) button on the photo history list, photo list and photo

fol der pages produces a Copy (or Myve) to Photo Fol der form 424 (Figure
60), containing a |list of the user's named photo folders) each with a <copy
to> (or <nove to>) button. The form al so contains a <copy to nevv> (or
<move to new>) button together W|th a text fleld aIIOW| ng the user to name

o " o . o P E——




The custom print form shows the thunbnail, caption, capture date and ti ne,
and capture location of the selected photo. The user can specify the nunber
of copies of the photo to be printed, and the size of the photo. Sizes 15

i ncl ude 6 12x8" (i.e. full page), and various nmulti- e oster si zes.
The <pri n?‘%dgﬂﬁsﬁn produces the requested printed copi esp%'fg AP oto The
photo printing user interface flowis illustrated in Figure 54. CONCLUSI ON
The present invention has been descridted with reference to a preferred
Wil be ol e=9“'°“t*”b R AR K RN
of other BB A HEETIS the ferped Foaion kep inthe prgsTbe Eb%‘tf‘isfhr‘* tesion Ky Epiemelly: jndeer by the | |
also fall rust¢ i n the spirit and scope of the present invention.

Accordingly, it AthoighalB®e pei\EEiper0aed a bed il thelpktiepisiti @i Hrotob) orllyba rhOfen L bBMHl@E t O be

limtedgtq, &Jﬂ?ey%&%hmbﬁheﬁﬁpe?d' nments described in the present specification,
i ncl udi ng docunen I ncor porated by cross-reference as appropriate. The

scope of the i nVEfft1BHOFY “H?rrsg?eq F{‘dstﬁé‘H"B%‘F"‘P s eftlimiitd et ity Ypked to 2 51430 FAX
+61 2 6283esBegaiputEi@id) pePEMmlyAlRE] 10 BESE todQBAEEI/ill infRetpagd we ehd p@ ristrton 2OG1
HPAO35 45 tdkeftelmevluser A wiiket thGielw gh is Pltdmadcalip Gnka, @ o@ddtaatw galein@gitiagier.i Ncl udi ng t he
fol | ovi ng St epS:mud @ uldu IS fubd: Bh il ke Wb Readubr i) ik iR POT 2PN
a p{(?nter (b) printing the photograph onto a su ace using the printer;
(c) al sSep nting on the surface coded date indicative of an identity of
t he phot o@r“a h SFYREFoCEMENISeast one reference point on the surface, wherein
the coded data aPiEPHE SUTLTIPPPrH dhe Selivansgl seoyrs fosuments syeh gacfickets snd spppeas Thegtppety an
optical sendringluddey fagility toprint vatgmniatyp dut AL entycie ey ort toquest fimprpublishdrscyhe jan stifatey
identity aithotie TR@bIGIGF R@dated & adRMrGEPrinCohtedyarka i iis A@tiTkdtef WGAThePANE GOBle s SUEd
by a s%veﬁmmtgh issues phot ot graph identification codes. 10 3. A nethod

according to cI erei.n a co hot ra be re ed by
directing an opti cafi Wn]h P&éﬁﬁ“@%"&%ﬁﬁé’r‘"&ﬁ%“‘i‘ﬂ “FF"?%‘%F e ¥° '\ii\?m ch
causes t hé’agér?ﬁ‘ikc%ﬁaC“?@Ffs‘P"r‘Fg‘ TR megs velgmark Fraiens (‘,"bﬁ‘é&mﬁ‘at"hfn ateg e dither pateiees and
transmt ascaddayeevtopagrs’ Matermire regionvvire Gdsigriedto piddure a8 dnteg@@cetelieet yhed the regiond (e pri Nt

a copy of &h@t?@@ggggvmpbokﬁgthﬁ,gm;mgd@&pord| ng to claim 1 V\/nerel n a

di gi t th ted
phot 0gtaph and (RSPl EAL) Al tef R SRALEE et g " ©

storing aH‘H“YB‘F“i“ﬁtP?Bﬁ’g“&Fdd’P/PWWt ogr aph i ncI ud| ng the foll owing steps: (a)
taki ng a di gi t alPagghdts@oye dqoimentsiamg t@ cobied) udirg |the ailviar ratpagé Bpy BSBhigm desrgbed
identifi cakdtin.9GMGEETHEs Gutdndd@ cBhyifll reipdges B HOtbARGHwaP Phiotodogfiaks, t r ansmi t t i hg the digi tal

phot ogr aph to a gigi Jtarmohqrptear ARl ggharagmem@aguss hgmth mm @' 20
phot og f'den

refer
di git ?gp T %Eh"t&gb“ﬁh ‘5*?#6”” °“‘§‘ﬁﬁdfw5?f'éhed‘§? FRgjsteed biometric iptonngti 'arﬂ%%re ’Fﬁ"r“ﬁ?j‘ on the
surface cdtiengdeseibidifiedian? ve of the identification code assigned to the
phot ograph and O¥hegjiresdnedsith aGdaee fe@ize doaumen®, ta @dcifitnt A vetif) @s AllénfiE &, reqidtmg @i N t he

coded dat auiusin ik rsmeg 3 RSp St Jcage%curn&tﬁmﬁﬂmmrarfrrt ﬁthmg A heirurhei@la RN
opti cal senS| ngmdew im5 wherein the

di gl ta n# carrer s ﬁe a.llocated non-cor%uéurotﬁ‘ly to npr(iv?ﬁ %eérrpre pd%'a}iortm&slﬁ orgg:[s ébse%rie document
transmPet |Vﬁ&°ﬂf*r?é’°fbﬁmg‘retdarlopﬁ%hc9§w Bpitsdbpck °'€it‘fﬁ@a‘l§‘yf“ﬁ’§aﬁ SUPPPFt eay PopiOhRIpRPationy
| ocat ed i nlowmenprrdidtinat e the integrated unit, the step of assigning an
identification cod® nkiber@RReliHaiEMAd: B usds Wlﬁ 8¢ seduf® mtce,pttgraam st THey i r at ed

uni t, and E'ot}@e J s(i:Lﬁx &Jlt oiosﬁ !o?a@uapggﬁy 'O%ms Eo %rmv%x]'l uggm r&%{iﬂ I Sepgra vefrlI cégxonc %gp Ut7€l' A

to the inter ted unit ore ot ograp

net hod acc"if?r‘"g”s JUEY R LIS YRR B agede 5“&5 gir*t"alym&’arré? ¥EHHd printer formart
i nt egrﬁ@ec?-’hnlt N°N~GE'NMTf°Fcat| on codes ace assi glned to the integrated unit
by a conputer r hBtIsPaEs VYm PrEs Surted bypssr agidefivsied religblyyp fapns hapdlors ypd eReEHPlt ed
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12- A method according to claim1 wherein a user signs the photographs by
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When input occurs through a page which is not user-specific, however, the application must use the user’s



28. A nethod according to claim19 wherein a user draws on the phototgraph
by drawi ng on the surface with an optical sensing device, data indicative
of the novenents of the optical sensing device being transmtted to a
printer. oot hod according to claim19 wherein a uspe/Aeeiessiss one or
nore ot her docunments or photographs . to be printed by directing an optical
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strokes as the user’s signature. Once it has verified the signature, the registration server uses the application ID 64 and
user ID 60 to identify the user’s application-specific private signature key. It then uses the key to generate a digital
30 signature of the form data, and returns the digital signature to the requesting page server. The page server assigns the
digital signature to the signature field and sets the associated form’s status to frozen.
The digital signature includes the alias ID 65 of the corresponding user. This allows a single form to capture
multiple users’ signatures.

5.5 Form SusMISSION PROTOCOL
35 A preferred embodiment of a form submission protocol is shown in Figure 46.

Form submission occurs via a form hyperlink activation. It thus follows the protocol defined in Section 5.2,
with some form-specific additions.
In the case of a form hyperlink, the hyperlink activation message sent by the page server 10 to the
application 71 also contains the form ID 56 and the current data content of the form. If the form contains any signature
40  fields, then the application verifies each one by extracting the alias ID 65 associated with the corresponding digital
signature and obtaining the corresponding certificate from the registration server 11.

5.6 COMMISSION PAYMENT PROTOGOL
A preferred embodiment of a commission payment protocol is shown in Figure 47.
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credlts the corresponding printer provider account 814,

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

6. NETPAGE PEN DESCRIFTION
20 6.1 PEN MECHANICS
Referring to Figures 8 and 9, the pen, generally designated by reference numeral 101, includes a housing

102 in the form of a plastics moulding having walls 103 defining an interior space 104 for mounting the pen
components. The pen top 105 is in operation rotatably mounted at one end 106 of the housing 102. A semi-transparent
cover 107 is secured to the opposite end 108 of the housing 102. The cover 107 is also of moulded plastics, and is
25  formed from semi-transparent material in order to enable the user to view the status of the LED mounted within the
housing 102. The cover 107 includes a main part 109 which substantially surrounds the end 108 of the housing 102 and
a projecting portion 110 which projects back from the main part 109 and fits within a corresponding slot 111 formed in
the walls 103 of the housing 102. A radio antenna 112 is mounted behind the projecting portion 110, within the housing
102. Screw threads 113 surrounding an aperture 113A on the cover 107 are arranged to receive a metal end piece 114,
30  including corresponding screw threads 115. The metal end piece 114 is removable to enable ink cartridge replacement.
Also mounted within the cover 107 is a tri-color status LED 116 on a flex PCB 117. The antenna 112 is also
mounted on the flex PCB 117. The status LED 116 is mounted at the top of the pen 101 for good all-around visibility.
The pen can operate both as a normal marking ink pen and as a non-marking stylus. An ink pen cartridge
118 with nib 119 and a stylus 120 with stylus nib 121 are mounted side by side within the housing 102. Either the ink
35 cartridge nib 119 or the stylus nib 121 can be brought forward through open end 122 of the metal end piece 114, by
rotation of the pen top 105. Respective slider blocks 123 and 124 are mounted to the ink cartridge 118 and stylus 120,
respectively. A rotatable cam barrel 125 is secured to the pen top 105 in operation and arranged to rotate therewith. The
cam barrel 125 includes a cam 126 in the form of a slot within the walls 181 of the cam barrel. Cam followers 127 and
128 projecting from slider blocks 123 and 124 fit within the cam slot 126. On rotation of the cam barrel 125, the slider
40  blocks 123 or 124 move relative to each other to project either the pen nib 119 or stylus nib 121 out through the hole
122 in the metal end piecc 114. The pen 101 has three states of operation. By turning the top 105 through 90° steps, the
three states are:
Stylus 120 nib 121 out;
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20 The pen 101 is arranged to determine the position of its nib (stylus nib 121 or ink cartridge nib 119) by
imaging, in the infrared spectrum, an area of the surface in the vicinity of the nib. It records the location data from the

nearest location tag, and is arranged to calculate the distance of the nib 121 or 119 from the location tab utilising optics
135 and controller chip 134. The controller chip 134 calculates the orientation of the pen and the nib-to-tag distance
from the perspective distortion observed on the imaged tag.

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

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

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

The pen controller chip 134 includes a controlling processor 145. Bus 146 enables the exchange of data

35  between components of the controller chip 134. Flash memory 147 and a 512 KB DRAM 148 are also included. An
analog-to-digital converter 149 is arranged to convert the analog signal from the force sensor photodiode 144 to a digital
signal.

An image sensor interface 152 interfaces with the image sensor 132. A transceiver controller 153 and base
band circuit 154 are also included to interface with the RF chip 133 which includes an RF circuit 155 and RF resonators

40  and inductors 156 connected to the antenna 112.

The controlling processor 145 captures and decodes location data from tags from the surface via the image
sensor 132, monitors the force sensor photodiode 144, controls the LEDs 116, 131 and 143, and handles short-range
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up the control er 134 via the power manager 151 on a pen-down event.

The radio transceiver communicates in the unlicensed 900MHz band normally used by cordless telephones,
or alternatively in the unlicensed 2.4GHz industrial, scientific and medical (ISM) band, and uses frequency hopping and

15 collision detection to provide interference-free communication.

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

In a further embodiment, the pen 101 includes a pair of orthogonal accelerometers mounted in the normal
plane of the pen 101 axis. The accelerometers 190 are shown in Figures 9 and 10 in ghost outline.

20 The provision of the accelerometers enables this embodiment of the pen 101 to sense motion without
reference to surface location tags, allowing the location tags to be sampled at a lower rate. Each location tag ID can then
identify an object of interest rather than a position on the surface. For example, if the object is a user interface input
element (e.g. a command button), then the tag ID of each location tag within the area of the input element can directly
identify the input element.

25 The acceleration measured by the accelerometers in each of the x and y directions is integrated with respect
to time to produce an instantaneous velocity and position.

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

30 7 NETPAGE PRINTER DESCRIPTION
7.4 PRINTER MECHANICS
The vertically-mounted netpage wallprinter 601 is shown fully assembled in Figure 11. It prints netpages on

Letter/A4 sized media using duplexed 8% Memjet™ print engines 602 and 603, as shown in Figures 12 and 12a. It
uses a straight paper path with the paper 604 passing through the duplexed print engines 602 and 603 which print both
35  sides of a sheet simultaneously, in full color and with full bleed.

An integral binding assembly 605 applies a strip of glue along one edge of each printed sheet, 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

40  vladders 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 inside the printer
via a hose 639. This provides filtered air to the printheads to prevent ingress of micro particles into the Memjet™
printheads 350 which might otherwise clog the printhead nozzles. By incorporating the air filter within the cartridge, the
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The con ollmg processor handles mmumcatnon with the network 19 and with local wireless netpage pens
101, senses the help button 617, controls the user interface LEDs 613-616, and feeds and synchronizes the RIP DSPs
757 and print engine controliers 760. It consists of a medium-performance gencral-purpose microprocessor. The
controlling processor 750 communicates with the print engine controllers 760 via a high-speed serial bus 659.
The RIP DSPs rasterize and compress page descriptions to the netpage printer’s compressed page format.
35 Each print engine controller expands, dithers and prints page images to its associated Memjet™ printhead 350 in real
time (i.e. at over 30 pages per minute). The duplexed print engine controllers print both sides of a sheet simultaneously.
The master print engine controller 760a controls the paper transport and monitors ink usage in conjunction
with the master QA chip 665 and the ink cartridge QA chip 761.
The printer controller’s flash memory 658 holds the software for both the processor 750 and the DSPs 757,
40  aswell as configuration data, This is copied to main memory 657 at boot time.
The processor 750, DSPs 757, and digital transceiver components (transceiver controller 753 and baseband
circuit 754) are integrated in a single controller ASIC 656. Analog RF components (RF circuit 755 and RF resonators
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rasterize a separate page. The DSPs can aiways be kept busy since an arbitrary number of rasterized pages can, in

general, be stored in memory. This strategy only leads to potentially poor DSP utilization when rasterizing short
documents.

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

The infrared (IR) layer of the printed page contains coded netpage tags at a density of about six per inch.

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

30 The main processor 750 passes back-to-back page images to the duplexed print engine controllers 760. Each
print engine controller 760 stores the compressed page image in its local memory, and starts the page expansion and

printing pipeline. Page expansion and printing is pipelined because it is impractical to store an entire 114MB bi-level

CMYK+IR page image in memory.
7.2.2 PRINT ENGINE CONTROLLER
35 The page expansion and printing pipeline of the print engine controller 760 consists of a high speed IEEE

1394 serial interface 659, a standard JPEG decoder 763, a standard Group 4 Fax decoder 764, a custom
halftoner/compositor unit 765, a custom tag enceder 766, a line loader/formatter unit 767, and a custom interface 768 to
the Memjet™ printhead 350.
The print engine controller 360 cperates in a double buffered manner. While one page is loaded into DRAM
40 769 via the high speed serial interface 659, the previously loaded page is read from DRAM 769 and passed through the
print engine controller pipeline. Once the page has finished printing, the page just loaded is printed while another page
18 loaded.

The first stage of the pipeline expands (at 763) the JPEG-compressed contone CMYK layer, expands (at
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dot data is buffered and formatted (at 767) for printing on the Memjet™ printhead 350 via a set of line buffers, Most of
5 these line buffers are stored in the off-chip DRAM. The final stage prints the six channels of bi-level dot data (including
fixative) to the Memjet™ printhead 350 via the printhead interface 768.
When several print engine controllers 760 are used in unison, such as in a duplexed configuration, they are
synchronized via a shared line sync signal 770. Only one print engine 760, selected via the external master/slave pin
771, generates the line sync signal 770 onto the shared line.
10 The print engine controller 760 contains a low-speed processor 772 for synchronizing the page expansion
and rendering pipeline, configuring the printhead 350 via a low-speed serial bus 773, end controlling the stepper motors
675, 676.
In the 8%” versions of the netpage printer, the two print engines each prints 30 Letter pages per minute
along the long dimension of the page (11”), giving & line rate of 8.8 kHz at 1600 dpi. In the 12” versions of the netpage
15 printer, the two print engines each prints 45 Letter pages per minute along the short dimension of the page (8!4”), giving
a line rate of 10.2 kHz. These line rates are well within the operating frequency of the Memjet™ printhead, which in the
current design exceeds 30 kHz.

8 NETPAGE PHOTOGRAPHS
Photographs taken with a digital camera can be printed as netpages. A user can then obtain a pristine copy

20  of a photo via the original print, even if the original print is severely degraded. The photo's digital image is persistently
stored on the netpage network, and the printed photo is a netpage linked to the digital image.

A user can archive and organize a collection of photos via a netpage photo manager application. They can
organize their photo collection into a set of folders, delete unwanted photos from the collection, and search for photos in
the collection.

25 A photo user can add photos to their netpage photo collection in several ways. They can take photos using a
normal digital camera and "squirt" the photos to a receptive device which has access to the netpage network. The
squirting interface can be a radio interface (such as Bluetooth) or an infrared interface (such as IrDA). The receptive
device can be a mobile phone, a fixed or mobile netpage printer, etc.

They can also take and print photos using a netpage camera, i.c. a digital camera containing a netpage

30  printer and a mobile phone interface, such as the netpage microprinter. A netpage camera typically transmits photos to
the netpage network as they are taken. It can defer transmission until its local storage fills up, or until the user explicitly
requests transmission. The netpage system can pre-allocate page IDs to netpage cameras on request, to allow them to
print netpage photos while off-line.

A photo user can grant other users (such as family members) access to particular folders in their photo

35  collection. Users can thus easily share photos without having to get together and swap negatives or prints. This may be
particularly convenient when the photo user is travelling. Even if using a netpage camera, the photo user may choose to
defer printing of photos while travelling, and instead retrieve and print the photos on returning home, e.g. in the form of
printed pages suitable for inclusion in a normal photo album,

8.1 APPLICATION DRAWING NOTATION
40 Each application user interface flow is illustrated as a collection of documents linked by command arrows,

A command arrow indicates that the target document is printed as a result of the user pressing the corresponding
command button on the source page. Some command arrows are labelled with multiple commands separated by slashes

(‘/’s), indicating that any one of the specified commands causes the target document to be printed. Although muitiple
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c’uon b een the user and an application. Generic documents may be pre-printed publications such as magazines
sold at news stands or advertising posters encountered in public places. Forms may also be pre-printed, including, for
example, subscription forms encountered in pre-printed publications. They may, of course, also be generated on-the-fly
10 by a netpage printer in response to user requests. User-specific documents and forms are normally generated on the fly
by a netpage printer in response to user requests. Figure 48 shows a generic document 990, a generic form 991, a user-
specific document 992, and a user-specific form 993,
Netpages which participate in a user interface flow are further described by abstract page layouts. A page
layout may contain various kinds of elements, each of which has a unique style to differentiate it from the others. As
15 shownin Figure 49, these include fixed information 994, variable information 995, input fields 996, command buttons
997, and draggable commands 998.
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.

8.2 PHoTo CoLLECTION OBJECT MODEL
20 With reference to the photo collection class diagram shown in Figure 50, the photo manager 400 manages

photo collections on behalf of a number of users. Each photo user 402 is a netpage user 800 (Figure 21), and the details
of the photo user derive, by default, from the details of the corresponding netpage user.
A netpage user may have any number of cameras 401, each of which has an ID by which it identifies itself
to the netpage system in much the same way that a netpage pen does. A camera, like a pen, is associated with only one
25 netpage user, allowing the system to uniquely associate any input from a camera with a single user.
Each photo user has a collection 407 of photos, optionally organized 404 into a set of named folders 405.
Each folder has an optional access list 403, indicating which other photo users are granted access to view the photos in
the folder.
With reference to the photo class diagram shown in Figure 51, each photo 408 in the photo collection has a
30  caption, a capture date and time, and a capture location (e.g. if available from a GPS receiver in the camera). Each photo
has a photographer 415. Each photo has a full-size image 417,413 and a comresponding thumbnail image 416,413. Each
photo records a set of camera settings 414, including focus, zoom, exposure, whether the flash was used, and the type
and model of the camera. Actual camera settings are camera-specific. A photo may have an associated audio annotation
411, if captured by the camera, and a text annotation 410. If the photo was captured and printed by a camera which
35  applied an artistic effect to the photo, then the artistic effect 409 is recorded so that the photo can be reproduced with or
without the effect.
If the photo was squirted from a camera, then it is associated with a squirt group 412 which contains all the

photos which were squirted as a group. This provides a useful unit of organization when presenting the photo collection

to the user.
40 83 PHOTO COLLECTION USER INTERFACE
8.3.1 Netpage Camera Photo Capture

When a user takes a photo using a netpage camera, the camera automatically transmits the photo to the

netpage system. Since the camera is uniquely associated with a particular netpage user, the photo manager automatically
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Z The Photo Manager Menu form 420 (Figure 56) provides a <photo history> button giving the user access to

=

their photo collection presented by date, and a <photo folders> button giving the user access to their photo collection via
their named photo folders. The photo manager optionally requires the user to sign the form to allow their identity to be
15 verified. The user obtains the photo manager menu via the netpage directory or a previously created bookmark.

The photo manager menu also provides a <photo albums> button, giving the user access to their photo
albums.

When presented by date, the photo collection is organized into a hierarchy of squirt groups, days, weeks,
months and years. Rather than presenting a strict hierarchy, however, the top-level history list also includes recent squirt

20  groups, days, weeks and months. If a group would contain only one subordinate group,then only one group is presented.
For example, if a particular week contains only & single squirt group, then the week is presented as directly containing
the corresponding photo list.

The <photo history> button on the photo manager menu preduces a Photo History List form 421 (Figure 57).
Each history list form shows a list of date or date range entries, and each date acts as a hyperlink to a more detailed

25 history list or photo list. Multiple entries can be selected via their selection checkboxes and subsequently copied to a
folder via the <copy selected> button, or printed as a set of thumbnails via the <print selected> button.

A terminal date hyperlink produces a Photo List form 419 (Figure 58). Each photo list form shows the
thumbnail of each photo in the list, together with its caption, capture date and time, and capture location. Multiple
entries can be selected via their selection checkboxes and subsequently copied to a folder via the <copy selected>

30  button, printed as a set of thumbnails via the <print selected> button, or deleted via the <delete selected> button, Each
entry has a <print> button and a <custom> button, both described below.

The <photo folders> button on the photo manager menu produces a Photo Folders form 422 (Figure 59).
The photo folders form shows a list of the user's named folder entries, and each folder name acts as a hyperlink to a
Photo Folder form 423 (Figure 61). The photo folder form shows the thumbnail of each photo in the folder, together with

35 its caption, capture date and time, and capture location. Multiple entries can be selected via their selection checkboxes
and subsequently moved to another folder via the <move selected> button, copied to another folder via the <copy
selected> button, printed as a set of thumbnails via the <print selected> button, or deleted via the <delete selected>
button. Each entry has a <print> button and a <custom> button, both described below.

The caption fields on the photo list and photo folder forms are text entry fields which allow the user to

40 provide captions where none are present or to change captions as desired. After entering a number of captions, the user
presses the <update captions> button to update the photos' captions.

A photo must be deleted from both the photo history list and any folders in which it appears to become fully

inaccessible via the photo manager. It still remains accessible, however, via any netpage print of the photo.
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109" && {&.1)327@ igk 64Ky ‘)/s the ek dd Becibudoln; &;L&Qpé&' && (

e photo

YlO%&" && , WL‘ 41010 #10Y&" 9 F 10%&" && Q’ -
C@10% ", & ()- @f npru&f shmr_s 0% ngz& s(pjl date and time, and caphire location of the
" 109% & () selestd, photqPhe Bief wmmolle@mhbsrﬁbimpf {BRehety to Ve printedand ths size @ fhy phyto. Sizes
T S#109%5" : &'clﬁd) 64", 128" (i.e. full page), and various multi-page poster sizes. The <print> button produces the requested
printed copies of the photo.
The photo printing user interface flow is illustrated in Figure 54.

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

20  alternative embodiments. However, it will be appreciated by those skilled in the relevant fields that a number of other
embodiments, differing from those specifically described, will also fall within the spirit and scope of the present
invention. Accordingly, it will be understood that the invention is not intended to be limited to the specific embodiments
described in the present specification, including documents incorporated by cross-reference as appropriate. The scope of

the invention is only limited by the attached claims.
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(®) lmnsmilﬂng_the d!ghl- photognph to a digital photograph repository and storing the digital

20  photograph by reference o the identification code; N
(d) priating the digital photograph onto a surface using a printer;
(c) also printing on the surface coded dsta indicative of the identification code assigned to the photograph

and of at least one reference point on the surface, wherein the coded data is printcd on the surfacc in & form z
which can be read by an optical seasing device. .
25 6. A method according to olaim 5 wherein the digital camera and printer $orm an integrated uni,
the step of transmitting the digiial photograph Is dono by means of & tranamister located in or proximate the
integratcd ualt, the step of assigning an identification code is conducted on a computer remote from the
integtated unit, and the Kentification code Is transmitted from the remote computer o the integrated unit before
the digital photograph is printed. _
30 © 7. A method according 1o clalm 5 wherein the digital canters and printer form an integrated unit,
identification codes are assigned to the integrated unit by a computer remoto from the Integratod unit, stored in
the integrated unit and used for successive photagraphs, and the step of trapsmitiing the hlgitnl photograph to 2
digital photograph repository is done afler a number of photography have been taken, assigned an Identification
code, and stored by the camera, the unnsmhhug step occurring either before or after the step of printing the .
35  photograph.
8. A method according o claim 2 wheroin the phologruph identification code i3 also sent to a
digital camera which took the photograph for firture refercace.
9. A method according to clalm 1 whereln data indicative of an sction is forwarded from an
oplical scnsing devioe 10 a printer when the aptical sensing devioe is used to designate a particular zone of the
40  surface. -
10. A method according to claim | wherein the sutface has printed on it one-or mors optlons
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6. A method according (o claim 15 Wherein the coded daty Is printed using an infraved Ink and/or un
lnﬁ-nred-absorprlve ink,

17 A method tocording to clalm IS whereln some or all of the codod deta is printed on part of the
20 photograph, N

1B A method according to claim | whercln the photogtaph Is part of 4 multl-page docrment and the
printer automnticully binds the pages (ogether.
19, Amecthod of printing a digltal photograph Including the tollowlng steps:
(2) tunsmitting Instructiony for printing the phiotograph to a printer;
25 @) printing the phiotograph onto  surfacs using the printer;
© 2ls0 printing on the surfice coded dara Indicatve of al least onc action which may be carrled out utilising ar
lcast some of Lhe data of the dfgital photograph, whcreln the codod data Is printed on the surface in & form which can be
read by un optlcal sensing devico.
20. A method socoeding ta claim 19 whercin a copy of the pholograph may be requested by directing an
30 opticad sensing device towards a Zonc on the surface, Which causcs the optical scasing device t senso coded data on the
surfiice and transmit a message tn a printer, which in tum causes the printer to print a copy of the photomph
2l. A mcthad ccording to cluim 19 wherein s digital <opy of the photograph is amh!wd in a digiat
phatograph ropositary.
22. A metbod wecording to claim 21 whercin the digital copy is archived on a scrvor remote ftorn the
35 priuter and remote frogm u camera which (ook tho original dighal photogragh,
23, Amethod of (eking, storing and printing & digital photograph including the followfxlg steps:

(u) taking a digitul photograph using & digital camera;
® transmiiting the digital photograph to x digltal photograph repository:
(c) printing the digital photogranh anta g surfuce using & printer;
0 .
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(d) an optical sensing device for scusing the coded data.
32. A system according to clalm 31 further including o xdenuﬁcmon sarver which issues mn
ideatification code for the photogmph.

33. A system according to claim 3] wherin the optical sensing device Includes mesms for tammitting
40  one or more of the following to & receiver associated with the printer:
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() data sensed by the optical sensing devico;
®) data Indicative of the locatlon and/or orlentation of the optical sensing device;
@© data Indicative of tho movement of the opticul sensing device.

34. A system acoording (o claim 31 further including a page server for archiving a digital copy of
the photograph separately from the printed photograph and the otlginul digital photograph.

35, A sysiem according to olalm 31 further inoluding a digital camera, a digital photograph -

repository, and means for transmitting digital photographs from the digital camera to the digital photograph
repository and storlng the digital photograph by reference to the identification code;

36. A system accotding to claim 35 whereln the digital camera sad printer form an integrated unit,
a tranamitter i$ Jocated In or proximate the integrated unlt for uansmitting the digital photograph, a computer
cemote from the integmted unit performs the step of assigalng an identification code, and the identification code
is transmitted from the remots computer to the Integrated unit before the digital phatogeaph is printed.

37. A method according to clalm 35 wherein the digital camera and printer form an infegrated unit,
and whereln a computer remote from (he integrated unit assigns identification cades to the integrated unit, the
identification codes being stored in the inlegrated unit and used for successivo photographs, wherein further the
step of transmitting the digital photograph to a digital photograph repository is done afler a number of
photographs have been taken, assigned an identification code, and stored by the vamers, the transmitting step
accurring either before or after the step of printing the photograph.

38, A system according to olalm 31 wherein the surface hias prlntn{ on it one or more options
which a user may select, each associated with a designated zone on the surface, and the user solects an option by
moving an optical sensing devics on the surface within the assooiated zone, the optical sensing devioe
tansroirting data indicative of the user’s selection to a printer.

39. A gysiem wocording to claim 3J further including means for converting data indicative of
movements of the optical sensing device into computer text.

40. A system according to clalm 31 further including means for comparing data recelved from the
optical seasing device indicative of a signature with a known signature of the user,

41. A system scoording to clim 31 further Includlug means for tnterpreting, storing and retrieving

data indicative of movements of the optical sensing device representing lines drawn by the user on the .

photograph.

42. A gystem sccording to claim 31 whereln tho coded data is subgtantially invisible to the human
eye. v

43. A system according to olaim 42 whereln the coded data s printed using an infrared ink and/or
an infrared-absorptive iok.

44. A system aceording to claim 42 wherein some or all of the coded dats is prinied on part of the
photograph.
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