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| NTERFACE SURFACE FI ELD OF | NVENTI ON The present invention rel qt[.eﬁ?]v ik
generally to a method and system for enabling user interaction wt

conput er@@ﬁ?’Wd% running in a conputer system The inventpeamabeGodzeen
devel oped primarily to provide the basis for a surface-based interface
which allows a user to input hand-drawn data into a conputer network and to
obtain interactive H&NQTPB&MMQ CAPTHREMAINTERE ACEBURBACE net wor ked col or
printers. Although the invention will largely be describcd herein with
reference to this use it will be appreciated that the invention is not
limted to use in this field. 1CFIELOJPENEEN®MPPLI CATI ONS Vari ous net hods,

systems and appeapretuiveneh bicfi@ncky b B MedddQSE R em P GH: G- .@xE.JacuSL' SG Qgsed in

computer
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PC@/ AUO0/ 0CFSTaU0qmOgIs PEHAUM®As A OBTAL00/00520. PCT/AL00S2). PCTIALOO
. Pa/nemobmazacnﬁ’mo&@@ F AL00/ 00373,
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PCT/ AU00O/ 00581. P %féﬁ‘/ OR10%58 - BETA PV ETI TN O03B 7
PCTI AU00/ 0035&AV W@??’A@@W‘ém@w PEXAYONOIDAY. BOZER00BETHOTLAMOABS0 3,
PCT/ AUOO/ 00 3STAURGTTABODAWOBS20. PEGT0bbESk). mo/oo?ma&%%@ 4.

PQI/AU00/ 00P8FAudHeddsd %
PCT/ AU0O! 00315 A 9;{45%9[&%& 051 ; % % qé(g?oé‘g&lcﬁg 8?’0‘15f14ese co- pendi ng
appl i cati ons arc | néor '?L\@?g%”h'é%w 58 PCTLAL100/Q05 391 RET AL 00/BEOK GROUND
Presently, EEEPQOOW%H Q‘qusﬁﬁpw/mwmmrmuomomrmmmmlmteo a conput er

system tyF-lLMMWGBWOW@SRMW/&BwW&%MSﬁ%WA%é?b% jablet. . Wilst ..
such i nt erfacm@dméﬁﬁﬁm%ﬁwbb?ﬂfM‘rmuh&@o‘éui{cﬁ"muﬁ o%%‘)rsl P§Ty ug%qgs% and they | ack

3oh tactilepfp f paper with a
pen. I\/breover B& pér?%%?ﬁscﬁg"wﬂ%‘i?ép RCI/AK0 ?%Pswypwuw confortabl e
and conveni EW(A‘JPP’M%EFH@GQ/@W ROTAUDQ005E8PCT/AB00Z00588. IPET/ACDGRJ0b®L | cS and its
por t abi | i n~PCTsAteereses, ltoJ/Aubdeswoqﬂ@mUb@dosdxWc%ﬁélﬁo@wd%hﬁﬁ@woomv‘ever 1t

Far - exanp! or g e R o B T HAlfobise R LAV staand hen star ch

For exanpl e a{g@ a conpu hen starch
V\/gél e paper |sA G to archive and inconvenient to search. r-. RFCT(FI~

ET ( RULEhgdisclouggof theskf-peridin/applicatiotdate GrrorioROH A As cross-Rferbh-AU00/ 00574 Recei v ed
1~1 June 2001 NPX008 ~ G NOV 2003 SUMMARY OF | NVENTI ON According to a first
aspect of the invention, there Iéﬁfﬁ{ﬁ(ﬁ? g‘ed a method to enable a user to
interact wit corrputer sof t war e cj' Ph a conputer systemutilizing a
form pri nt ed GRS UsErashipee dnputthand-diswe informtidn iné ngmpund Qusembyipally 46 kalsingg t 0 t he
C ONP U EBRPUSTHNQueGeor diitizinig eablgtLWiBIcsech adrfadd GyseRORusclal ifey b GUaaG@cw b‘dﬁy Qe &‘("' ng
f 381 d wkwid ﬁ&dbd&ﬂpr&vﬂcdtb@us&mkkta%'& écQB cpel @thapeneMoniohcb m%' ncludi n he steps ol:

pr ovi user vin SRpttapns @fﬁﬁf““‘
i ndi cg"ty?%"} atfog‘%c '"a‘} c‘"“"' 'r‘?é’ﬁf”"ﬁi fdét'“‘f f"r”l'ﬁ’b’l Viguah haragieristrs widcie portabilisy Famubaretabi ng

dat a P‘hﬂf?f‘ﬁ‘t‘?'\l'é""é‘i‘ d't"h"é Hraef- 1 ek imerdydf thé dd@anuges/c oiewig diteetiRinion bnpdiet é-(ﬁ‘cm -

of oV Earenimplf daacin X RapRer stk i€ Casy Rl dchive/ Endfeldn Sd3n, TR ersebuﬁ(? Si| @ﬂ‘ Xl ce,

when pboavediedR8LaLI Vel y relative to the drawing fie 55) genefa |ng

i ndi cati ng data based at |east partially on sensing at |east sone of t he

codod data and substantially sinmultaneously generating the

and identifying) in the conputer systemand fromthe indi cmmﬂmmm’m"mm he

drawing field, and operating the conputer software at |east papf Ele in

reliance on the movenent data and on instructions association WI

drawi ng field. The form nmaybe printed in response to recei V|“mmm"m|mmﬂmm

conput er systerm a requestREmFlg{ij‘E?r(mLEg" l“l
L [SA/EP *G00002*




. The formand the coded data may be printed substantially simltagnep
Preferably) the method further including the steps of in theRgggpgf,g/é{%dmeSm
- system) associating the novenent data with the drawing field. Pre erat’ﬂ%ﬁzom
the nethod includes performng witten gesture recognition on at |east sone
of the noy, t data. Preferably also,.the-drawi ng associ at ed '#h @

vi sible draw ng zone defined on the _. interface surface. The th 4003
gesture may be a selection gesture. In2referred enbodi ments, the sel ection
gesture includes circunscribi ngupmaARYISE INvENT@Nt | east sone of the

I nformati on. According to another aspect of the inventio there is

provi ded a syst‘é‘?ﬂd"’fg&aééﬁﬁ%fﬁﬂ?{&"gvﬂg mf"b”l”ﬂ’f‘%"ﬁéﬂ‘f‘}’/%t? W‘@%’H’ﬁﬁ?é‘?“%ftware
runni ng i withconpmiensbiaresymming imagémpuiensystem fitiziopafyon ptiveal oon b eurfacesherffrace, -t he .
form i ncl yliugge ﬂ\ﬂﬂﬂﬁm&&uﬂé‘m%%ht@&om AEuARIRVRSLodiQhth WaERve Jee sur face
havi ng. coded géa Lndc;,fga Ive of a draw n %I?‘ relating to the conputer:
sof t war ) IPHES 8 telaife i Epyigsoftware, the methodncluding he tepS 9kt em whi ch recei ves

i ndi cati ng dat arozidids troentetheutdat a from a sensing devi ce, the indicating

. data indicati Y&eifie, @ tilostifuldEsystdnSin@icaify difa hitGnobGneh¥Ba FONPIthsEE dSRE luwar e and

t he rmverreu{lt da a.l‘ﬁcha ve of gﬁvrrent of dt he .senstn device relative to
the for m FEKERESHRITamA SUbadmying fe e ioeiets SHPBIRRC LTS Pt oie see, | e
drawi ng f idedicd relagjeriethaoinn the scheingidemitie.oben plapediptrativiinrslative s thd deping figdr t i al |y on
sensi Ng  aledeRARlithe ZRAMRing Hatd YR R RALFAEIRH G sGFER: & 1RBLANSfHRIchd @laid T aneously
gener at i ng the,mgoyew_a;; |gent I fl T fromthe indicating data, the
drawi ng f Feitalysipe erdtipg .‘.'“°."°'(‘°P'82:‘“€_AL. ~ PCT/ AU00/ 00574

Recei ved 14 JuidentBi@lin PXEOBerBystem sl fropalyIndivpting dite the ddneingfiridpati € sof t war e at

lleast partial | Yool BRphé SIaRRE & 16 pdrtlfly iTRUMEER the RV emtash dnfied r UCt i ONS
associ ated with the. drgmb{ﬁ? fl.el%‘d Preferably the systemincludes a
i

printer. BPEFEPABRENR fredps nts the formand coded data
substanti al |'y Jheforn reasescpeiatid)in refrowst orreckivipe, intthegorapytepivetent. a srqusstéanthic fogm.
gon; i gu[)led;mmﬁeémsao_ama&R@mmm_@iﬁam&uﬂﬁe dr awt ng LI el d.
referably) t rawing fi i.s gssqciated with a visible drawing none
defined on the%"g’f’gﬂy‘fﬂgg%cthg‘ﬁé“%ﬁ%‘%‘flﬁwgfét?péﬁﬁ}wf REPECSYE M P ERER  gured to
per f or m wmovqment dgfewith thedrawingdidldinf i cat i on on at | east sone of the

Preferably the method includes performing written gesture recognition on at least some of the

movement data. A
Preferably also, the drawing field is associated with a visible drawing zone defined on the
interface surface. )

The written gesture m&_y be a selection gesture.

In preferred embodiments, the selection gesture includes circumscribing or underlining at least
some of the information.

Acoording to another aspect of the invention, there is provided a system for enabling a user to
interact with computer software running in a computer system utilizing a form printed onto a surface, the
form including information relating to the computer software, the surface havmg coded data indicaﬁv:c of a
drawing field relating to the comﬁutc_r software, the system including: ..

a computer system which: . . .

receives indicaing data and movement data from a sensing device, the indicating data'
- indicative of a drawing field relating to the computer sofiware and the moi{éfﬁénf data indicative of
movement of the sensing devics relative to the form, thie sensing device, whqﬁ placed operatively relative
to the drawing field, generating the indicating data based at least partially on sensmg at least some of the
coded data and substantially simultaneously generating the movgmuit data; .
identifies, from the indicating data, the drawing field, and
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novenment data. The witten gesture may include a selection %stPlQHAUOO/oosu
Preferably, the selection gesture includes circunscribing o eQmMMRIn@QQ?I
| east some of the information. In a particularly preferred germof each o
the asepects the coded data takes the formof tags printed onto a surface
in the fopxpsof a piece of paper, the tags being configured to be read by a
xasing device in the fern of an opti ca‘,‘l sensing stylus. The tagsZ @W\/
preferably printed using an ink that absorbs near infrared |ight 7003
subst anti al |y i nvi sictaieathe omputérigefivarewnt leagipprtiaiin brsed op shianed onlitie glavemeqy dgondi t i ons.
When a USﬂﬂ'insbudlj)dag;‘Socﬂtc&Qﬂﬁilm“%&qieﬂf the stylus close to the surface, one
or nore of thgchmg‘s 9?(?“ % Jnterpret ed and decoded to provide an

i ndi cation of t ?3 |"fm° W@"T’egl on firmwhich the tag was i naged. The
nmovement dat a*’@&ﬁ“b@cg@mtmsefwfqmmdedﬂa@uwm&rsmmmyls In one form the
coded data |nekadamewmfewednﬂamaw&mem&a&dma.um.eml@ts within

t he reglg and the novenent data is based on code data sensed by the
sensing device it is noved relative to the relative to the surface

Al t er nat i vel yPreferbly, the dewing ficldfatssociatahwide visibledrawing ebne definodign e intotface el at ed t o

t he codegirl@t a, such as by use of acceleroneters .within the sensing device
or by physica ollerballs o eel s associated wi th the sensi devi ce.
Furt her aspec%rsel:eol ﬁM’é&?ﬁ%%"fﬁfmﬂg‘ BEESHETRENE o3 ¥ 57t PREYMEg t he

fol | ow ngmtfe‘wid%d'hm:ﬂmmmhqsnmmd ot her enbodi ments of the

i nvent i on. BRp&kbl;Blekiddin g&m@ﬂnﬁa@mm@mmodl ments of
the i nventfo o]0 w || now be descri bed by way of non-Timting exanple only,

“with referrence to the acconpanying drawings) in which: Figure 1 is a
“schematic of ntpagiaselyprefereeh fopm ofsachwitbersprcts thepdded dote takes 8 e oftegge and its

_online. Fagaeddeeewmamoﬁmefpzp& &eags%eh@mgh&dwbewa&niurgt ecaction

bet ween and a
ot page Seve AR BAN ofbcll ch RNt ey Podkipl A 4R iR bt 1 0
servers Bfintrasdilight bytés spbstpatiallydnyisibirdela hugiagyvieyer idas poemal lighting Opditionse Whek s g
schenat i ausét &Mgsafsenangﬁlgbfﬂlcetjﬁi cldst bt buda, At ordmoRIof e B aR BhapaURteBRId I T S

on! i 1 PRlIAEAGY ol UaasEhAYEFe Bl oPuh ¥ SHLERON M3 UCULT e f 2

net page tag; "bet ween a set
of the tags s "?“i‘?“ﬁa‘gw@@“%mﬁmalypfaehwfwwﬁ%mwgénsenS| ng
devi ce i Inclideginfomiaioniidicative 6fposi@Rs ¢TPbints mmm%ﬁ&%,&&%mammmd on

—PCILAOOLORRAA B S ESheb oHOS 00N B e B0, bl e 7 15 2

fl owmchart of g g rocessing a TTLINT AT gur e 8—ts—&
per spect FRAFYRERGd & vrerpUtediete e e such axby e afserdlepmgeswifi thyy Gel d- of
Vi ew. conaps:@cgﬂaerlaphﬁxdrqu&bﬂpﬁaﬂulﬁsﬁwmdegehsewdaiﬁoei he net page pen shown

|0 Fiigure 8 FeilaeclohSuatRIAMRLE oBlyimd LAMHD oo BERLFOT T Ll T o

t he net page chn hown I n Figures |s a perspective view
of a wal B g@ﬁ@?ﬂ%°ﬁ'@m@@2 is asectlonthroughthe
l.ength of the netpage pri BREEF DESCRIBWION GRDREWING® 122 is an enlar ged

por1on Of | kol by bt o B R e

gl ue wheel gss
cartri dgBfmpHRal: W”%’HH‘\S WWGW%HWengl nes of the net page

printer : Bigurkl gus&cnaﬁdpf&ﬂdlaﬁ&shlﬂmﬂrﬂplcprﬁwncﬁﬁbﬁmkbﬂmbbagek di agram of a
pr| nter ggaﬁ,{,&ller for the netpage printer shown in Figures 11 and 12;

" Figure2 is a schiematic view ofa mtcracuon betwéen a fictpage pen, a netpage printer, a netpage page
server, and u netpage applmtxon server; : .

. Figure 3 illustrates a oollecuon of netpage servers and prmtets mtcmonnectcd viaa network
Fi lgure 4 is a scheniatic view ofa hxgh-lcvel structure of & prmted nctpage and its online page dwcnpuon, .
Figure 5 is'a plan v:ew showing a structure of a netpage tag; -
Figure 6 isaplan view showing a relationship between a sct of the tags shown in Flgurc S5 and a field of

view of a netpage seasing device in the form ofa netpage pen;
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Figure 15 is a schematic block di agram of duplexed print engi ne ROIAAG/EY sS4
and Menj et T"~ printheads associated with the printer control ReceiséPM\ i 2001
~Figure 14; Figure 16 is a schematic bl ock diagram of the print engine
controller shown in Figures 14 and 15; z |~MENDED SHEET ~ ~ | PEA/ AU _,
oonZ2i 33 - 4pigsel/ AUOO/ 00574 2 ~a NQU ?.003 Figure 17 is a perspegﬁg%ﬁé%'eM/of
a single MenjctT"' printing elenment, as used in) for exanple, age
printer of Figures 10 to 12; Figure 183es a perspective view of a small

part of amigaﬁn&yﬂe&ihhw%aﬁﬁih'geﬂ@&iﬁahgﬂed&bcﬁhﬁa@&mmlx;ﬁ g]thre 19 is a series of
perspecti Vi il lust.rating the operating .cycle the Menm et T~~

printing gﬁ‘émn%ﬁs}t%s Si\lt\%‘l;lﬁwff‘a%’r%°pfﬁ?’8‘éfﬁslff@ e 9%%-?@538 Ve view of a
shoe segmEistre 8fs agerpagiucxpioded Nipwphe retpagp pinishoa inisuri8yure 21 is a schematic -
v: ew 01; _ aFigeeno E_hﬁ:ﬁ&laﬁﬁbﬂ@lﬁ&Egmﬁfgwn%oq&gll&ﬁrﬁcr&?@w&x&m?ﬂﬂgﬁrg_ﬁa@ﬂ?ri nt1 er
class dia 23.1.S che i C Vi of a pen class di agram ~

Fi gure 249{@%1[ géﬁegs_rﬁ%?%c%w\k}'féﬁ"%fm% d‘ﬁ‘Bﬁ"Bg\‘y’Fon class diagram Figure 25 is
a schemat Figus 1 252 rtion thipygh thedeneth afthe nstpegs peeef | pti on cl ass di agram Figure

26 is a seigawwt;i c view of a docunent and page ownership class diagram

Fi gure 274i:s ' . .mi_nal. i al i L,on cl ass
di agram ---Eilggr-ﬁ?@%‘%%ﬁég%&éﬁg’\fn%?%cﬁ#ﬁvﬂg aong)'% ‘gﬁgfe’g’? gﬁ%h‘?"éé@%ﬁ“ﬁl i zation
cl ass di ayPehssemPlfure 29 is a schematic view of a hyperlink el enent class
di agran Figgdl®is 3@uilal viewDERETBIaltidgy, iirk)dirQhd glucphtixCint pi e in&FPHE netpage
specializ -tg-gf%g?ﬁﬁh?ﬂr am Figure 31 is a schematic view of a
hyper | i nk group class diagram Figure 32 is a schematic view of a form
cl ass di afiserl4 Ep ghamatichipck diagzameof i pringer pontraflerRyy thepetpazemripter shown imRigurésdd s
diagram mdguye 34 is a schematic view of a field el ement specialization
class dia @ | : | i i ew: gnﬁ?ﬂ@ f.ield class
di agram gl gyr%ggg%n?'c}%g%ﬁgﬁoﬁgﬁ\% éé’&%‘g}/“!'gg‘wﬁ g%@?l e ﬁ?tggrsmtﬁl asgr am

- . FI grcisted vith the printeropuinolier phowy indguisleia si gnature field class diagram -.
an input processing algorithm 25 Figure 38a is a detailed flowhart of one
step of the flowhart of Figure 38; Figure 39 is a schematic view of a page
server command el enent class diagram Figure 40 is a schematic view of a
resource description class diagram Figure 41 is a schematic view of a
favorites list class diagram Figure 42 is a schematic view of a history
list class diagram 30 Figure 43 is a schematic view of a subscription
del'ivery protocol: Figure 44 s a schemat+ec—view of—a—hypert+ik-+request
class diagram Figure 45 is a schematic view of a hyperlink activation
protocol: Figure 46 is a schematic view of a form subm ssion protocol; and
Figure 47 is a schematic view of a conm ssion paynent protocol. 35 DETAILED
DESCRI PTI ON OF PREFERRED AND OTHER EMBODI MENTS Note: MenmjetT~ is a trade
mark of Silverbrook Research Pty Ltd, Australia. In the preferred :
enbodi nent) the invention is configured to work with the netpage networked
conputer system a detailed overview of which follows. It wll be
appreci ated that not every inplenentation will necessarily enbody all or
even nost of the specific details and extensions discussed below in ,
relation to the basic systerr>_ However) the systemis described inits
nost conplete formto reduce the need for extenmal,rcference when attenpting
to understand the context in which the preferred enbodi nents and aspects of
the present. i nvention operate. In brief sumary, the pieferrcd form of -the
net pagc system enpl oys-a conputer interface in the formof a 'surface) that
is) a physical surface which contains references to a map of the surface.
mai ntai ned in a conputer ' '
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wo 0an2133 -5 PCT/ AUOO/ 00574 2 ~ NOU 7p3 system The map references can be
queried by an appropriate sensing device. Dependi ng upon the specific

i npl enent_aj i he map references may be encoded visibly or _invisibly, and
def i ned i‘ﬁbé’@gﬂsé way that a local query on the napped sur PGTAUIPEIES an
unanbi guous trap reference both within the map and anong di fferent maps.
The conputer system can contain infargmation about features on t e [ﬂp@@ed
surface, and such information can be retrieved based on nap ref E\

suppl i ediiglyy 15is s et vitewi Cengld MLajcWi pridtidgRRmint. ARG, Sod EXaRBIE . the TaBagh RHnRF SFBL T ON
t hus ret;:{gi,,esviemgan take the formof actions which are initiated by the
corrputeg__ r¥§8t X behal f of the operator in response to the operator's

i nteract 9 's?“ﬁrs'f"ﬁw”é% Qf%t@é"qa‘é&‘taﬂf"@§°“‘ﬁ°ﬂ’°‘lntp§“‘k9¥€%’i‘”r‘ed form the netpage

- system Fetlrr @%is @neriehe pppetiveovieivoillusofiting din opelatingRytlei on the MajetPOgfinivgteRmenn SbRAG ES .
Thesg ap@mpmes of text) gr aphi cs and imges printed on ordinary paper, but
whi ch wg d'ik ot e actlf es. Information is encoded on each page
using in p° SUBSt%hH ?"afgf‘VPf’ pegYig)p Memit™ pEthetdnai ded hurman eye. The

i nk) hoW@‘tfe?‘ 'saaﬁumv'hef%yuserh@sem data) can be sensed by an optically

I magi ngFigen22dswdciemain 6w df b giled csstdlgrattet page system !'n the.preferred form
active b;gﬁ,gm,sasa{ggm,pyg,e{f“epggsg%uch page can be clicked with the pen to
regygst gln rrratlon or to signal preferences to a network

server. 4'"“”%“ V'°w°mf')app‘t?%a§?“° s"t’?ﬂ’h by hand on a netpage is
aut omat F’é‘aT?595%‘%Eﬁ'ﬁl"i"é‘&aW%mﬂwwﬂwpmmcletﬂmﬁmer text it the netpage
Syst em Figirt 2844 aschehait Vidv df @dobumerit arldlpayd ovmdrshiplchassldiagrad; her enbodi nent's, si gnatures

eCOr defhgiys ABIRA0RY AUl ORI S2lbliof ! bl 21 | owi ng e- comrer ce

transact_l onzcg cur.el hori ze ustrated in Figure 1, a
pri Pa’tsgaesc maé'caﬂewr‘)é t’"é %ﬂ’f“‘é?‘?'ﬂfaé?“a'é’tsf"é%‘mf orm whi ch can be fi | ed in
by e ﬁig‘éf 9b%i‘t5FP°'m‘\‘9§$“t§%§?Wm""bﬁcwcwel%ﬂlpmed page, and "electronically", via

commnl Eigiré 39ns d3demmieview d ehydink @srdnilsRQalinBénzAG@iasast em The exanpl e shows a

Requeshgurtarxmsa@mamdaghy&amﬁdgﬂ&cagd. fields and a submt button. The

net pagep.?2 onsi. st ta 2 prlnted using visible ink, and coded
data 3 %lscf“hcma%'cv'“mg“%}fj"coﬁd’Sm ags 4 using invisible ink. The

correspgﬁ‘ﬁtﬁgs“ﬁ%?g%“"ﬂe@tﬂf?%‘ﬂmﬁd&“*w ed on the netpage network. descri bes
t he2Q ndFigireiidad a seheremieydvwanf ofcldiclaeentspécpman cldssuiggant i cul ar it describes the type

and Spahkxﬁé35@9&&&%&%WQch&ibo?ﬁeﬁlla&s%&L@Ct' ve el ement (i.e. text field or
button w t he hetpage systemto correctly interpret

anpl e
lnput_vfﬁi%'sas‘% mcv'”)w%”ﬂ%&ﬂ%fs "“Hti¥'t on 6, for_exanple, has a _._. -zone 7.
whi ch cB‘W%&b’dﬁﬂ‘Sm‘t’b“W?é&w*%ﬂcldeRtSémmof t he
co I‘ r es pEigalé 38ds-aglowgbi of Brinput.processing algorithm;

F.gm38«?@aa&ahéastwcﬂ&t%ﬂoné&pﬁtz&lﬂoﬁch&otﬁQfe399t page pe” 101 ) a prefe”ed
d d described in nore detail

for m of ou-~

bel ow, wg{p iﬁlsaﬁ&énéaﬂcﬂeﬁvc" apﬁ”"“?cl’tmﬁf“"ﬂgf %y é’sfi?gf“ﬁ‘t er 601, an

| nt et nef‘%ﬁ‘t‘?r‘fé@t"é‘ﬁl‘"f)‘f‘ﬁ“’rﬂt’Pfg““’aﬁﬁtfipme'e“t"aﬁmhorre office or nobile use. The
pen is Feuretldsschamtc ¢ommmonatiesiasaegmnel y With the netpage printer via a
short-raagﬁzﬁﬁdth%tm&am&%a@sgsﬁm printer 601 ) a preferred form of

Whigg |§ié‘§{t@mséhgmlfc‘geu(rfeaw ke tlcmgﬂwﬁyp(ﬁnéolg%pédescr| bed in nore detail below) is

able to ind, personalized newspapers,
magazi n Bgure a‘taaTh&%”'%ﬂ’P{)ﬂﬁ?ﬁ"é“s’“ﬁPfﬂd‘ﬁ’tW 'publ i cations, alt-printed at high
qual i t yFigise 45iistageheroatic wee ofiypdigiosuvatidn priotsedl: 2 per sonal conputer, the netpage

pri nt erﬁmanawam&mfmhmmgmpgmlfmm exanpl e, wall - rmunt ed adj acent to
an ar ea Meeh(i:’samg rn'opztgtox{umﬁnlon;'mym?\ pﬁo .consuned, such as in a user's

near a " the househol d's point of departure
fo he day. It :H?&“—EBHE§°Q'W?'&9F€F5TFRR§B§NP%HE%WQ%MENE%d i ni at ure
ver si onlote: Bsmet ipeugpdesmapkiof SilletitboR RestahB Py Lit @bsiiliaOf consunpti on conbi ne the
ease- of Use Ofn @.@Bﬁiﬁ%&ﬂl@&hﬂ@ ﬂk'xﬂ@dubﬁ@%ﬁ&ﬂﬁe vlr:]gékte\nt@t(iﬁe n\élb{fx ilg%oréeg computer

i nt erac t Fi Int eract s
with th reﬁg‘"' e of W oty il e e ot e e i sy
short-r ‘ii‘t'i’@@ YD Mot ﬁfléhcgp"c’ﬁ"d’e“"ls edeaignsiprs gispusses belownio refatiagao the basit eystem. Avevepr i Nt er
60 #0s e ntissystdmes despritzd indts inarrotdetetfire 1o redu@\iid Rded ok Riefdie) @heh BifclhPiing bolindeRland

i nter pl’tﬂiogﬁtb@iﬂ wh:t:lﬂhéiﬂ:ﬂﬁ&ﬂﬁtﬁo&h@ns%d' 5Pk A PréSe invErdAGn > server sends a
correspondi ng SAGE b Qe uter software running on a

net page_appl | "é‘t"ﬁﬁ ser \l/hge? :%DP °‘tt19’t‘*‘°“gt"ﬁ“é <M SRPIYE # REPUEFAReriacs lﬁ‘?ﬁ’"%%‘r?d a
response it 1 S 1 R e hien E?P‘P‘Q‘l’ﬁ’a‘t“?ehg 3 §Rp ¢{the surfack Raingsingdyin g compyiert em i s
made consi derably nore convenient in the preferred enbodi nent by being used
in conjunction with high speed m croel ectronechani cal system (MEMS) based
inkjet (MenmjetTM printers. In the preferred r. wo 00n2133 -s

PCT/ AUOO/ 00574 2 ~ NClJ 2003 form of th| S technol ogy, reI at| veI y hi gh- speed

Y Y o P T B




Each object nodel in the systemis described using a Unified Mdeling
Language“(qml-’él ass diagram A class diagram consists of @5QH00fbssqbl ect
cl asses connected by rel ationships, and two ki nds of relationships are of
i nterest here: associati.ons and generalizations. An association rhegd\/e?ent S
sonme kind of relationship between olf-ects, i.e. between instancgs 003
cl assessysteth. JROQEA kekeZeAded 20 deCl AL actual classes) and can be understood in
the f ol iuoWheRGion ‘ﬁ@?éa 11 a cIcaés:gﬁelﬁ:Dyt_aﬁoaﬁﬁrﬁ'f"_a_%fs'"ﬁi'gg ffyise- SReperngine pan Bhjredifics of
that class, and class AT 5o a°GUPET diblyos invighly-gd definedsio sugh a winatm Bodasuay sipl Y a
subset so‘f"“ﬂ?‘ TS Xnlds 2eiesersbicree meli rfererbd bpthSUHNPD O inaSBCHDOE QIR mADHR Slrlply it I -
e CIFSRCY ofuivhummies soaalied bsmpi AN WASPubBEIANG £ aDSkled wth
t he5r atnkab @feftficed shIicIbFAS Snsink ECVEQELE@%%H%H' st Of the attributes of tHe 3 'rJ
cl ass) fgﬁ%;‘?&gqhizhr om the” name by ‘a SPEPSORTASE- TP ipfermation ghugreyripved caypke thig e
operations. of the ¢l algaedby he compugr fyiespn brbalfaf tthejopurtce it esronsbyo the dpeiérzont al
i ne. YR8 Wi beswtagrifestyeans whi ch fol | ow, however, operations are never _
nodel | ed. An lagsmddnead fomiithé Setpbiie 3)40m fefiesdn thk PSaukidh B DI ndnlQ 1S 2sses, optionally
| abel | qhesre Qs Ot GRAhidatd b 2ol &1 DL C) &a%/ﬂ‘_ob? _Lhe a"éagl_(‘)"c‘iméi'ﬂ S ne?%és.
def@ul fnefidlit d Qlc:lcgd'cc}%' ';% one.. An"ast erTSRen( paer btk prark like infsrativiyvibphgesy  of
"many", |.e. zero of ROrrae ERTifk yicigs pubsantiglly inyisiblp toj tmarlaidsd Huminadyd. ek i th its
T cponc gt ok e M e ot e RO bR LoD L1
; p b libks o . .

("1 S- pikoimafidn’ fobm th Bilyohicor Q';igﬁﬂ,,&,t qucbg,g%]‘grﬂggatroragﬁnd oﬁ'cgﬁté" ’%g’%B‘&‘%’f‘?"ﬁfh li ne.
A gene;@aée;saah&'%uﬁ el at | onshi IS AN IS oA SEbodimensy tpxy whittemby hindomd ng t WO
ol@ss~ n-’oEIWiet ar PSR GoNEReA dptepmRuterspxt innthe ppspee syRemanligiving forts totbh Blled in.
aa ?:! a@?“grlagmmd S b_rolaen upé‘lpnto W}[J: tiple di ?lgrgmts,tﬁny cl asz_ whi ¢ :Ms] ]

uplicated i osmben ikijd 12 Qutline in all bu e main di agram whic
def i NESerivhn ph sicahsoéé.o":’%u én t‘ﬂ'qat %&?%E_Fae"s“’r’gﬁ‘r‘gﬁ iRFTSHvS fqrp which esa bq fleddn byjthe]
NETPAGES Net p:élgeyé are PP Pﬂf&&ﬁﬂékfl@ﬁ%ﬁ Vihtommunicaive bpaere tramm khe indpapUi | t .
_T%By plysé'}Zl a Waﬁm b R oeest Ugr coaingrbaC d dadreksOriefat ki aS gl MO Rl aN and
i fel’ et taef_ M@CE?nn}cAusﬂSUlﬂﬂﬂk,%@&iﬁ&&&ﬁﬁ%ﬁintgj % éoﬁlctcgogl oP& leiu%x%nla% |2§,,r( .
sur f acme Ecaghal el lshith ¥ HADGSH LN LN eces Lo ad OF 1] pti on
of the.aue sif.Qnl [ e paagie escr ??l SR 6srhat Prriodiviug] clsmenisiokthearipageyinpy o
net pa%e page server. YPTRY SpRgerxiqn &80 pf 2eiinterectivrr dlevers (itehexoieRlicbbuod @yieut and
cont erft*"8I> PARev fha gipascisriieh tactprreglytiesttre ingiht GDIRE :5pagd Ve SubROSiSon 6 for RS nigscr i bes
(281 e A neARRBRCELr T e R S YD en on s
sur f aggaios iPe, élc&'ﬂleﬁza”&? s Xnﬂgaé'_g?eﬁ_r et %{%’eﬁf"ﬂ’t‘&"gi@'ﬂis BRPWP frcFigyeet Sragjandy st em

. W, n . i . ]

iI\/unl t ![ Pq[rﬁ? "?ﬁﬁt ﬁggﬁ'ég;ﬁq gc neg;é r;tl‘ﬁ‘lﬁ‘ 'i‘fﬁé ﬁ@g’d’nagsﬁélr Wntflmrcqnhbmng agplancal | ow
i nput T AT ! SRe ienlisrvirtlesednd pagescaleoselalythi it RbdkePRREHvia 8 36AEt PAGE
i s as&dighiskP- a uni que page identifier. This page |D has sufficient precision
to . distingmt sbagdghieon I e nunber of netpages. Each reference to
t hge pgg@w'ggﬁgtgide%tcirgéln. i.sauggré%gég nl“?\'r“gmﬁ)'rs Pt Flewes 11 epHa 23d dgscribadip mpre deiaib ¢ he
uni que gg%g% on_whi 'é’f“l"_"ﬁ:"f .’,°éﬁb&m-,waqnﬂafqmwm magagiics. c@tlbay, brddernat ind ows t he
page B o ThEl Biied rhish puttiyy af ieradivkompighs Uliké i PerOMNcoRidr ! hORMpRR plidkEisRATE.
o i e okt BRSO Mo s S L AL L s i 1
s T 1, ' i
i nf ragcggkpytg%@%g%%r:msvuch as orai r?éercr'}d f)%%‘é?fl.d""ﬁé'&rf‘!’i‘"ﬁf’Wa*‘ AP coftiakabieiept hs ar e
igkvi si bl e t?“étage _utnanméfi?E but are easily sensed by a solid-state inmage
sensor with & ! %h?ﬂj‘fj‘pﬁ theift Roint pfl compmptigh domljnel Be GRRERE o PhpA NitR e BmdiiRTRAEs SENSOr
i n t ha*Ryyviyat insamive addiimt he tag data is transnmitted to the netpage system

vi a the neamneshowt il RARS, Bk .pen is Wwreless and communi cates with
the NghR@AEePli ﬁr;;m%[ %eiga_ gﬂ%?{ b T&g'" A “'%' ‘Wi fpRed deta 9a a-priptedsneipaee djapdnt | y

_ L -Tange Tadr
smal |, and densel y art a"r'ldﬁZ'Bk T g nteragtion to g ppageminieraThic aiitey 60 Irsergiethe igéraci@ast  one
tag even Oh"ePEPigicecrdl Priktemmtation & spmasiate tidcuristincks B Hakedler ARG cdnb\onf)
ARCOgHPsAEE 12 dpplcipergemidr aRreRaing dndhcie HHEkYn LALSS 361 LGN Lertoasia RE0€)
sinc Be'tdhj&SPOnS_c which is printed on the originating printer.

interactionylSestatel ess. - Ta0s: Are: error - eorr ect abl yencodedt o- nake-t hem

a
partiallytol era it 3o EHYLME <t c12y) nore convenient in the preferred emba@fneifiibe barguzdge page

nct

ser ver el ht i re-sesed misreslieropeshanicdl et RMS) Bascda@ @ MBIjet™, QRnEE IAGRendl | OW NQ
it to maintain a distinct set of user-supplied values for input fields in

t he page description for each printed netpage. The rel ationship between the
page description) the page instance, and the printed netpage is shown in
Figure 4. The page instance is associated with both the nctpage printer
which printed it and, if known, the netpage user who requested it. SO 12
NEr PAGE TAGS 1.2.1 Tag Data Content In a preferred form each tag

Y b1 b

o " o o



-8 PCT' / AUOO/ 00574 2 4 NOV 2003 the region to which a tag refers can be an
arbitrary subregion of a page or other surface. For exanple, it can

coi nci dewgigopz2izhe zone of an interactive elenment, in whic regi on
1D can directly identify the interactive elenent. Table 1hiz ia‘g‘"’%?g%é‘

Fi el dPreci sion (bits)Region I D100ag | D16FI agsotal 120 5 Each tg% cont ai ns

| 20 bits of information, typically allocated as shown in Table 1+ NWs Yl ng
a maxi num density of 64 per square inch) a 16-bit tag 1D supports a
regi onn}é?nz"terﬁ%flecﬁnﬁﬁfyo%fﬂ‘fﬁ hégali%f“ba"g fitghiguality prigfingdlp made Jrogspfordable tofrenstryeaplp el

cont i nURSHETY for; 4 N4tBee Publication hasithe ghyisicab chiaragtpridtiBs ob # exditisiabrawssiagieysuda s a4& bilGier-

abH ti ndpe gl;slgj pagRSpriatedin fwor ot} #b;a} sﬂcQdeQlildttogEt_ﬁbgfopﬁsyanig@lliJh%on%fnal(lih%ﬂﬁ’,igp; 2
mllion trill iQRebded drind loi ent regions to be unique I dent’i fi ed.
1.2 Ta (gg]t a ﬁ;réggd% tggpéi%)m%hé g{%%ﬁp %ﬁ'[“@g%@%f?é‘lé’”ag‘?%“%‘g“r% LTSt #gilaklfcoded
usi ng. a ?‘1 oF hayseholdy . e it tateso st cable, madery iseayicg OffeTing beopdbane] dnetropyi access dsoarsddst | ng
of 6 cotiEililred0%d Uts. The bitnagesyintooiasal@aptue withslod Bnndojons; B RittAbg® Wivedlinted 5
synbol @4 lo®dr SmapOqublity. Gridéet, QRel iRéag Gystefn CARNRaSled dsinEexislidg chriynle lLlngt Qﬂt]m(r)f inters Y nbol

error raafdeen@ie sikm . SWPES. e Hagh, 4- bi ho I'S représented in
a spati ||SZ$O gr t“?\{ gb\%/gyg'?'ggg’ﬂggﬁa\é\ﬂ'gﬁ%%ﬁfés 57 t’gﬁ é‘%‘cﬁ”’lﬂﬁ'ﬁ' geiRtof YersWor ds

arg i nter] eaes™y g’éﬁ“’éﬁ Systefi it BAstre qnfeprivag dptranpty Incstilbetiacy prebadimeniatthe actigersgstemas 1 Or
ﬁ ;
(a Ocr rhgsted g% £ siele Famguiert compteeensiedidevide |sych ssaljparceent bits) '~ 5 damages a
mi ni mum nunbeRey@ge pabiidiod Srvay Aoa ke gk natwdtk B HERLARSBRER er Do NP iRacbid (21
one. COURYR fime Hita B KIadiols: BAGasSLEDROL, LSS, he BUTSE. ot of '8AH be
fully corr e%.%ﬁ‘d. 12,3 Physi cal 1ag. Stracture™IRe sneeLRap P eprosswtineatd on of
the tad) s e PRejogily ersenalized, publiatioas afeifilicsed apdfermatted acpqrding toindevisual Ser prbfies. 17 and
vari abl e dat a* BatRageprint® canPh eonfigured th sbawrgds nuliber Uiichil 28 a fn k@ Work wRiSHSIuRGE: GEVi Ce
T ce bt e aGh, dh debBR 0B sd8hob it eyt oy

- GhITR i . nsor. I0 ea:
cont ai r}ﬁstrin%l rf;flsent(:at ipogﬁs of %é_'g%n?lc\aﬁ u'é'Fc Bi lF':sis”(')"fy ' %1%”'8‘?1‘0‘6‘8&1" Pdyrtadtia. To
achi eve “propar “UNEPrEp? e Priyirpion sprer orgeplicalonseststier ed at a resol ution of
256>(66 dot s.A VR8s Pesrchlse b redisteicd O0h dhob@e paisration edvet iasi liylic@lo @ oPmdraA@ymidiet N
di det Gn:;é zﬁczaumbdl]ﬁs atl]?\fr’ﬂ;’:-coﬁﬁnr'i'chgmd’nea@ w&;%dgdg\%nzrcggsdgsthf%ﬁ:kgg %gtﬂeoncp Sze.
sugoou idiertr o the QA 6 dots. Since the quiet area i
al so cont Eli’ttl)u% §a° bff ) gd{;acentc ki aué{éi,%gwégrﬁ?e "6‘1"6‘%%pri%°"§]¥)i°§5‘°f°8%§'ﬁ‘é'°{_é@é’&‘§ f've 25
di anet er OF T he® g A BeFoPRTaitgs ObfrRiometticy eap alaq beyeed 19 vesiéy. idepiityl veasishi on
ring 157AFeAsPer ndudsingsmmiyt selaniisoerified iniasiimtiar adylby helatpa@tegkRfonsd@r. .. . . The
fi-Ag—-i-5—easy—AlBoudied Rige Ak SAelivir pbrﬁm&ggﬁﬁﬁ%adoh.}ﬁtgh&g@%hmg?@%mpv%@gse_ a
pesgpect i ve glrloz‘t ort I"ﬁ’&f n orréntatlion axi s 16 allo h _§'éﬁ§"P‘f‘Fg‘ &e%ice to
defer mi'he the REDRkTRETze Bt 4 this Fsregh s nreser REPerihnlikeAdax chahing o e mitacspany Of
t he serf&igis visiirdo say juakmatier whrknows Us tilphopdaemiedoreeilpiddsd a uni que ori entati on.
Four pdr spectNewvact swstraiARcHirécwhde Ow t he sensing device to infer an accurate

{wo- di oS Oyl el SRR i i LI BRSLPLI OlnbNS1obd% %g?ggﬁﬂge an accurate

_Ug*

t hree- digensi onal é)fosi t’lsﬂg'n and orientatron o . 1) gass diggram. A

t he sensor - A T A §&F OPIrd ElsHhs Snesedby relatonshiptring (rolkiafsgbreiptignshipyareatiateredne r

it ani"‘t'?”fﬁa‘ﬁb‘-i agcpgencralizpligns. dwp @sseriationt repeyscgt some kindsof Cdldiarstipietweeh I0bj&ts,S bl BRMeh S)

?rmngrsrg:_smt?fcl*@- ;ﬁsneranmoh i@lkes taaandaf&sk bidGard uBdbrslobd. ﬁ%'r&\iwiw&ri&%@{is grid.
n conboialel L | detection ving, this makes a circul ar

andngerl.%gpﬁhﬁ_ of c%ﬂ&gtfal | '?%&v‘daf#sﬁ%dhés _ 855 RESGBAY ?‘r”rtafaﬁ“ Brgen RS mRYagubset of Ag 7

each data pites PUapegly suraqsitcans-oplsr medellina it clajexp§elasieh the form of an area

bounded by t kerhrlasisdiawi és p ectangln dbeliedowithithe 021 fof therlass] It Girdai a lidtlofifie ansdbaedbr ME A gE

~ ha¥b a plisn sopasted driow e 8in@ By DhoriBonEADnS, afd a sEP Me SRSt ule 3128 S5 ARGTm SO attnlg% Its

e

base ( lik# ahéHaGikal Ghe. ' ok l | to this mninumd]mension.

hei ght o?’ th we'gIE g') b da%he r,a?_iﬂ%f’ f°§‘|wr'1€°é" ForPone "6‘6‘?1'2‘1'31%‘ 9

PCT/ AUQ0O/ 005 “‘2“%‘3‘1%&53%33 lipegioiging fwo classety ppiipnaliyJabelird atsithes end withefic melpmtiviief  Each
4-bi t &&FQ‘"W default mulsiplicissie pricoth daiyrisiaty) idicatesya n@iftip@sit ofBHGESe. zerd BiGnoke. Bl - DI t
d gél S z:{&-i@ios is?;gg?an habélfed WAUR it$ haneC 2@ @s\/\@s!b(itﬁuoﬁalmﬁ la@éda@ fﬁza&%ij eddQuith G rrt;&? B the

c €Niokréspond I Femdntd .interlegye shi on. ols are

al | oc agngng:%Ias%o%r agloa?l‘:glpi} in c?nrdg:c%fs;arﬁ %;?lr' %Iéor"eassf%clmc'f)r'\'%ésr"bﬂ'ﬁd PR q{‘ﬁ'? thefggregator
interleaving 1's de% gned to maxi m x the average spatial distance between
any two synbélegrcgizaiongelationship (5s-£'did dworasia solid line joining two classes. with an arrow (in the form

of an open triangle) at the generalization end.

gt

{\.



In order to support "single-click"” interaction with a tagged region via a
xnsi ng dNQ8¥7218he sensi ng devi ce nust be able to see at IagiudmesaNtire
tag inits field of viewno matter where in the region or at what
orientation it is positioned. The reﬁui red dianeter of the field of view of
the sensing device is therefore a furction of the size and spadinifVofii} he

tags. Assum ngWﬁnQ'clra&U’aéim m%@keﬁ'i]ﬁﬁ@mﬁ.ﬂ? L T sw%rch lS%EfUOf tne sensor
e

field et fafed §s shoyp with 2
r .eangﬁf"é%hgt“.‘"a%aﬁ) B B o gt i ot aon R B 5oty and

Decodi n The t"é@"“F'FFage processing and decodi ng performed by a sensi ng
devi ce such asNetpitges DehRAGEGHDRA whith S@REnciwdrkii B Fheyprovidl J)ascrgas&%%; H[ex? ' mage

is i n@paﬁareamﬁmiiomm.&d?ﬁmtm% sensor. the dynamc range of
determ-ned 15 (at 2 center of the range is then chosen as the b| nary

threshol d for 4 &% r‘rét‘déf’ % 1 Printad page (s giber pogace Freipp) invisibly aestdovit refordces gmemine d

i nt o cofffEeiRal B Rk The gilivrmer desciptios hk apiegindPprsiftantly B2) nepHB RS Serith) |11;Jtpagg e too -

smal |t desatipyon mbestragxsruaramtm&éomu@tf% ﬁlf:l@du@'tcipa-ﬁ:ﬂg d .I%gs ?Ial%ogigsa sthe |
ar C en

cent I 01 #Hlpud bie n it C Bi n
oyt ed. %latlﬁ‘ﬁGla ﬁ,b ?&ga%ﬁd i)ghb%'g Q,% dnkf Rk '8""]5??5%1 'ﬁé""’f‘qﬁ Sligyy Sprkingsgpade with a
subsequeﬁ’ §egBEELTH P‘aﬂ"l'j@‘t‘”gsﬂyrcﬂ’t‘,"fﬂrlﬁw&mdrba!hcMmperstm)rrent s are by their
nature invari a'ﬁ‘!"P’&f'ellpers Fan e the aanel pgadeschimione S wdvay, tamo\nﬁﬂem}oﬂghambram dficascal e,
aspect  mages itobeatbtnglichic & teich Rotpagbll€askibnbtta dnRicdfate iShdrdC Y e 1B nlsS Ff‘ 8% frlclsi3h L0 D€
| ocat edsigifduisiiweend v vantage of being very we Pehaved Vihen
i ) 08 e gl !

perspectl vedi %FR e ceeds by aspect-normalizing and
tcl%t i on- nor mar T 3953 °°é%18'h P@h%b‘@”‘g’“ frrreded 1 2 roftedotag. Ty g ddensifids by whisne pipnaaNt S

nor'Yhighjitagesars. H'é’ 'quitgm#-scﬂem-ynﬁtsoherpm o«gmpmxe B @ alfofideditifies iR QWS PRI 04 Ghe

di st or tragenCharacterisV@Sof this tapstaie Wés&riBéilin mokd ail HelQ' 5 '

origi nal _aspegjg toget her - usof ul

appr oxi frat | n: E;[L]gmjégd% gﬁéﬁgeb’?'?‘lvf- on ‘"ég’ bﬂ%&'ﬁ Bifrigd-reflqetives gycl astosdingpyt

struct ff'8 "" &G ﬁ‘i@?(’t"‘t“‘d‘“h‘é to| thschirpap ey eatarezeyy serild b olidstaprinae eaksr iy

apEI yi r?g’RPF?é"#erﬁhtj s normalizations to each shape's nonents, and

8t i on- nor maluigas saged ByQn Er&Skigh | kelddr lmgﬁcmaé pclpgrﬁ%)c ﬁaté'?ﬁ&gghcg I’“g lgc nelboes rent s

. . t e tfird
o der ropanrt I 8 e b, ol € 3 koo W Bl vt R TS of

the axi s m%lﬁlt G sﬁ'é grp‘i'?‘?’o‘éﬂ Bd F‘?’i‘f‘@'l “V“S‘R@Wébf RER) cap rréizblyjimphge #t deastmieaagtehdinn a
possi bls&sle fligk e “HP%SE) lititimportint thit the pen Fegogyluo $16 pdaé 1D ahdpotindh Rlek Y intEtiisBith Bepdelle aXi S

ot otk ot S 7 BB S

pep_spectrved de Xi.s ta e axis arget s
origin iR ndal ergélr %‘Q mm“"f'"“t"e %?fff?g FhFAr I renagr allonige iktomgipip k on  due

to pen%'fz'invcrf s?é’““f’h"(ﬁf‘&ﬂ““d%ﬂ"@ﬁ@&'ﬁ‘w%F‘g‘@t’""sﬁu@tmm@sctm?e are the last to be
| ocated (at 30 reladmeiip twatdn thapas desdipiioh @ pagdiainici G FARE e@EEPI LRGN REREE ON
thei r WriBwmags patbricais ass@laBd WitboMitRSetba@e ke which o[ t.he aspect
and r otegdse@tite. Of the ring. 35 and tfte Jrnot ati ognn%?qtmﬁ)e&%‘rowugl\}éfaéh"m“m
pregeeqds by a|peprp g the ring's nornmalizations to each shape's nonents.

Once their secon Ber noments are normalized the circul ar per spective

tar get§ dr e cHgPatafontanbgni ze, and the target closest to each est| mat ed

position is tiakgefera foam FRh ﬁb:denibe%m@&b&'.ﬁ‘@d-m%ﬂk&?hﬁﬁm REaiblf in the

1 t
pers pefebbxv a &gﬂﬁag ngscoﬂuu?ﬂa%%g Vlﬁt!]a%l;t? %nee nqtoH ai aa Eﬁé@ 3\[: lsaéﬁ)gc : \rgn%glﬂghl[us a@gfoe.e of

cor ner gm:!%% éfa uar e

\Aﬁdom per 4148 SSRGS fopoNMifeferdback lrdnwerqfe@neemasse@yd Widgedmodiag atasf g t he
ufigeritaqu Ubf(fc'lé'q&m'mgma’c&tw adgsciitien of el fegibra § n@RAGE: . doric RAIE SIRAMRSe POI Nt

pai'rs éusmvm%mer“nm)m?mezofelé npt.al s of Texture Mapping and | nmage War pi ng,

Mast ers Thesi g, ni a at Berkel ey, Techni cal

Repor t, No. UC%/%%%’QCIC lé Ju ugniebg%é’b’p °H%1 °8‘g?ﬂ“E?tt°§° h 58 copint Y casitureseenizad n

i ncor pOr at e By ¥pighads e pnd Wh&“tlﬁf'eme@@dgc@pmgrytmrnmgeb)sqaace

per spetiacy er bvﬂlaws#lwmmesssﬂugesd:rdrmbrpmeple@hn padt, asdiGaye saﬁehrylsmm &!&Er?umgtd WwWo -

odHZi 3@at stk PenRiFAIMLLh T bhe g DieNRY sifR Uk DA Jatqu +“P° HRAGE, LN O, | Mage -

| near

ace MBeDand faGioh Ble nterpor At e (at
gg) t he fourérilf Eﬁntry ggggnen@%ﬁ? f"é“'iﬂ"‘f'f’f8°"i'h‘ﬁﬁt‘“r nage. Tlhe previ ousl§/

conput ed i na J2 el W‘t "‘?'§g‘ﬂ§%tﬂh“t*‘6‘aﬁﬁf°é§ﬂeﬁdeb\tlthelm@smalgt artdghepagoallice t he
final PBfEedinheee 'S't‘erefmwnmohs V316 Ehe dagt IR obrhet pBge 37 whiah\aR tabﬁﬂﬂrszBtﬁdr Bddilméest Ni s
way, each of the six 60-bit Reed-Sol onbn codewords is decoded (at 38) to
yield 20 decoded bits 39, or 120 decoded bits in total. Note that the
codeword synbols are sanpled in codeword order, so that codewords are
inplicitly de- |nterl eaved during the sanpling process. The ring target 15
is only sought’in a subarea of the i mage whose relationship to the inage
guarantees that the rrng, |f found) |s part of a corrpl ete tag If a

o, v . o o -, o= -




Two di stinct surface coding schemes are of interest, both of which use the
tag swture described earlier in this section. The preferred codi ng schene
uses "l owatpom3dndi cati ng” tags as al ready discussed. An pttRauoateste codi ng
schenme uses obj-ect-indicating tags. 30 A location-indicating tag contains a
| ag | D which) when translated through the tag map associ ated. wi El'al'tNW 2003
tagged region, yields a unique tag t®cation within the regi on.

t | h dded to this t tjon t Id th
20 R d AR LR\ Bl LA A S R LSRR el 4.

the | od%ZPHAf ‘lﬂi‘“‘cfaﬁ‘é" b'é‘?f’“‘r'ér"%ﬁhl%"é‘hi fsion 1D eap direpty idgtify she intepptivenglomenti n t he page
description a§‘s‘l§cli-a'llaedhtwth the region. Not only is the user interface

el ement R e a | ocation relative to the user interface
el enent s J-i ndicating tags therofore trivially 35
suppor t apt Ul & of an absol ute pen path in the zone of a particular
user i rlﬁaél"? ace elfrent. An objdct-indicating tag contains a tag | D which
di rect [Jagsdent i Tijes a user tntgrface elenent in the page description
associ W#(%F,o—#eg#eﬁ—ﬂ-h the tags in the zone of the user interface
el emen dentify ihe user interiface el ement making themall identical and
therefore indistinguishable. Object-indicating tags do not, therefore,

supPort the Cafh g Gnaihs RObIGBSMriiion, gﬁmnpamm ol B8V iflBable I hQ\A@)ﬁﬁF 2 mIMRRQLL the
capt Ur Qefhy dted ﬁlr & Aré/ﬁchpaef%-bl?glz b su rs aqe 9%: o thilo, Fbg?'?t.aire%hé crﬁgg,mf J e@uency

exceeds tvmdn encﬁ{tdnt er t ag acenen

sanpl ed" Pen “Pt 'g'mt’ly o b‘“‘i‘ﬁ‘é"gl‘fﬁﬁ 'W"F‘f‘ﬁ'% "él’P'stb’f 'ﬁil?é"{‘,‘%lﬁ Tpions tnd RS The L ATHb)

det er niteeof ID Afipys2 i-19 eor a milligniilliap tilicn exiffsentirdgionstieebg wniduekyidaniifed | N cooper at i on
Wi th agsaxi at tah DatsBadodiagenent s on t he net page as user interactive el ement

LntQhat 2 U5 it & 3l aneluashd) iy Wifich 02 APRUELIMR gl DR ORI S,

sensi ng_devit ~a ~

t ag datg'.'1 & @é b'bs °°'?'s'é'é{'8 g€°°9ﬁ‘8'd%‘éﬁ§f “hityabelsicech TS PW&PP“’&b‘pE"éW‘P t o dashsonse
to be @eFrerdreiadererdtind isidutafesymiobirorme of uto BIBGAvERord\ND PAGE DESCRI PTI ONS A
~ preferred enbBah sbindyme is fpreleited mnmap%&&gﬁyﬂ%%laﬁﬁtﬁe@ﬂn&k 86k stlicalias 1 s

Shown i flGER5uidf AR 28y T LrhACwRELRRLE, &Y SLAR I IOTHIENL ) 2y JESCrI bed

éhre&e | evel s. ﬁﬂv tract e e do
hi 19 ar Siveey® '“‘f"r"h’&t'ﬂ?"ef HoRls iovet Hd e “H'%%W’ 8B gmbgisein 28% eei cadeaerdyiish
cont entmaypjsieghalikgibooddhatthe burst enoesap bedfljyeatesyd. t ext styl e obj ects, image
obj ect 9%t c. Piysizal Tab8trdd@inent is printed on a pri nter with a particul ar

“pagesizean I Ran L I'Hr—useg—s? actor-pref nce, " the—
docunent 4’1 éﬁ;gﬁsn@tcgcﬁgﬁﬁﬁ_?ﬁerw ssgm?n R ade E ?’F"‘édm'f%? é?ril"@rrents
835 wi 1% a 56 Sxod dregt sespies,plioy 2 gipsing devisn sughy s the PytRagstpan tajdptech the fag and

di 49 er dvi ity prserdinaneianal orieptationirelativdlo the seiport Theidna wray comabreprsintapnd of tEiindaddu bisnent s,
partl C of the dngodediegida. t he cont ent Obj ects are style-related. Each printed

i nstance of a LS 9 Sescri par tel tq _all ow
i nput 5 tur Ta]a?hﬁérigu h a gartl cu mﬁ‘mﬁl S a{'ﬁ“(’:"é’ §g’8§fo“t¥§‘°?ﬁ%‘6?‘&é8’°
separ af &1 5" i 7 ‘Hl‘ ﬁff‘@ﬁ"?%h‘b‘ﬁmdﬂ Phis Fesqlugionthe tag isglesigned e supomadedinge
descri p!“i'-'bﬁea ﬁFPé'“pkﬁe's'eﬁ@e thy fuidt iyen ismiss tontEilet byoudjbcers RELINBY ddel Bisdoss tofilic efitiv@an t he
padfe sdiamadromhd@NS a user to request a copy of a docunent without being

ey o R AR B GERE TL5 P S o LGB (0GRl L

request %sa cogoy t hr 1 nter w eren v'“'m"a'z"ed““f‘

exanpl fetget it R é'"&?mvﬂebmsm%m%mmﬁemm¢w¢son 15
on t hempﬁg% ﬂseﬂ%rofa#cm disnatiop aAye oric@utive mxit 15 Abisi d emsing \devidatie [dRErine Wi Er

act i onsppaRinate Plariat érizathiod offie kap URGo RAGR of e £rb L $rﬁﬂm9rpﬁis! WRRwed3 $ic@QRRhRt S Of

a 3ot g,ﬁmggynnpgu;gg,pga‘gqug@slgrdgg“‘t%ﬁg) czgq{{n V\a/@clugp co(ﬁsmts of a. set of

forrrat;mgtermna ﬁenen Cenen

ext ent TSP T Ge Bgand fengean acratc three-gipensi W’%@W!&E?ﬁ"\?@gEi}‘e‘ti“ﬁl‘“i“ﬁ?iut
el ement s suchAlbarBd syesyrsian kedundandy lirge tuitnprde heisimmiiitko oaiseent i NSt ance 831

COrresponds t The avetall g Alkabeiflcihde. IR Rlppdas dmonksk othed MipgsSdplimd® fag Packifil onldh i
| nst ang.gﬁuﬁagi ,ggmggg;gu Qith Mr&@&%uﬂﬁs@g@ds £o.a lgmgg‘eens {%LJ on of t he

%g document . @g&&b nstance eSCri

pr| nt e ne"fm'age""t‘l sﬁﬁﬂ"’fé " i TeProra by 2Bl et inthrdormef ﬁa“g’e b°“P$’°ﬁavgt§’°

i nst anféial; "§°‘ ARsktwoReRceRific ciiculitacas Fach tvedgeit amigieun fimdntionro§dos 311600IpEand B asigfl
page reqtrestted (is mnirse). 8 bil@n cquaoidginindS diddG . ThOREhS de Wigedn uﬁ@&dlﬁﬁu&&ﬁm nal
el-ement- i nstances 832.-An el enent instance only exists it it .-

records-i nst anee- speci fi ~i nformation. - Thus~a- hyper| i nk-i nst ance- exi sts-for-
a-hyperlink- elfenent--because -it-records-a - - - 25 transaction iD 55
which is speciific to the page instance, and a field instance exists for a
field el ement because it records input specific to the page instance. An

el ement instance does not exi st however for stat| c el errents such as

T Y i T A 2 L g o - o o, 4 " ~ AN o




The net pag,e regi stration server 11 is a server which records rel ationships
bet ween u (9'03’,7. l;9éns, printers) applications and publicati orer/Aundiobsar eby
aut hori zes various network activities. It authenticates users and acts as a
signing proxy on behalf .of authenticated users in application transactions.
It al so provides handwiting recognition r: _i WD 00/ 72133 Pct+-AWdIIBo574
2 4 NOU 2Q0Fs G 9 @nimupintRios Eich €6 A0 ¥8ol i & 239G, seryer 10

mai nt ai ns persi,ﬁt@g.tbitszolrbo L OF @]tg:).ut g}ia%iﬁ%%&‘r'ﬁ?ﬁ%n’?é%df% e

i nstances. . The net%ag_e NELWoT KT AT S eedevais araliamies o g fogragecenssissymbobringeiass h
handl i ng®A344UNEistedfrshign Sumbols pev sl pratedalten@iln pairlapragessopiraed ek O MRI Nt i NS
user input val Tesnidriesving addsigaa Ganakifisd RiGRage @Ldaﬁ@&aﬁcc%&&&n%%es%ﬁﬁg%f!% Laters
_se?d 5netqaa:gt 6rd.i nputlhld! recily ][O t he ?pp{ (ﬁprldate _pa?_e ser:c/e{h e page sg_rver
interprets any i.nput, .r jve to the description o e correspondi ng
page. A netpa lé'%% S &Y 8°étr s".fg'cgﬁs‘l BEBLIEME 3 lagprd TRgion Tig @ Sasing devike rtiersehsing deglice
provi des™F'PA 8 Y s Al e ttingfagyia its Geldobriew noi mpattirivderd B U IndgdE o de What SSRGREE it i

net page Petitioned dhe required didmeer bMKedield 6f vieWiofithe! skrsibl &0 ce AN fosd St S lspaci

Si i | ar ot hewgeesol ve a net page page I1D 50 into the netmr@n%%%%?%é?m?ghe
net ggge page s handl i ng the correspondi ng page i nstance. A netpage
appl i cat i QP' se'r?s\gl%ﬁ'{gffml"s" shaps- e miny digmetes of e senserdield of viewds ebwinpdigien the tags

appl i catf*s %?“aAqfﬂﬁi!ﬂé{@B“'fsEM#embbﬁim ver 14 is an application server

whi ght pd:@ﬁ shea'f;gtaﬂr?q%zg:em@mm&uhg net pagebprl ntterz. They are ?ESC:;I bed
in detail in Sect i oF=Y rvers can be hosted on a variety of

net wor k gs&L ?{%il 104 at L(g)dr. s { % 0 m%%aﬁﬁ%fpgrgofnﬁ i g’? Seegie R’”ﬁ%’“?"gM“‘ PSIRRECRER IS Bigwkiar d,
and1§un. Mil'ti pl € met page” ¥iBg §apied togheingge scasat e fyoamid ryngoef tx isigaig Heerhioat |
and '3 s htfP dhesepep efitheangr ighen chosen g e bisdry thristidleir basRige 21. THAHRGS is Abn IRTLGd nFONE

or al | ekmenheinfoLrawdapakisicbnd .0 \hafte d3) 3 200 SRBIASLLY B ShatBd Yeph BnPll Ll SU! ar
he funehbaia okl MU kol el ResRLYEL,gR] the page ‘serVer.” Eattal so
be provided dIBl;ngr(e:rtsL in a netpage appllance &uch as a netpage printer, in a
conput er : wor kst ati On. "Or o> A¢|M5E S1mpiedt Giotdk for Fack stppeE arEIHRABEvi®RhA\TER foT he
net g@g e”B?‘?“ﬁTféP“B@P’?%‘WaﬁmﬁhlahmenMsm by Bieif GeSdvaiaRAf pbkikidd, dnl&an BELAGRTE
sys tmaﬁdmmmmf.gcahmmg&ﬁdﬂalufémégts 03 demand an;:l \él? S;JF])SCFI Ftl on. ?ch y
printer has aThVing&Reeldrhddlqs ; | npected to the netpage networ
via a n@hm_r\ﬁms&%_;e cg\vs:. o Dce Lpternet ) b?(i}éaécfj??/g‘gi g_"% Bt Batftenier o« Srivecteivoh.
Apart from ideneity ang sedMiehips precesds by fepsctinprmelising gnd retation-mormaliziner aach hipe's

2 et pag em‘ﬁ?fl;;z)fé‘f f‘tiﬁ?ﬂ“&?’ﬁl’f{:lmmpﬁ wimgtizedithe ring\y aﬁg x@dagr@_él_ ever® tik BerspRSVEMRRILL S
oncxr nway significant. iThe NigWFifinal sSpebt Ahd @R B oS her RuShl! don interacuvly -
acr2fbs mpag® and tithe with the help ofgct he di %t?‘i%lu#e ‘Jﬂae “&Hé't‘e‘ VEGERS
servers |10) iglhocleag‘)i(sandetntl of particular netpage printers. 25 The netpage
printer recejves SUBSCTTBEJS refiyde brdedaind ft 238)1 Matnhing ergedg by prplying e tringn
server s“°T3{'m‘E%deaﬂUb@ﬁﬁmﬁ“sand rogtionintymdlieiol theveshly nRAES Onct RQedBRRdel AARMS S)

PO SO bR 08 b UL PEePh LSO L SR ¢
SULBECT | o bos@ilo RSB0 tc;’ié%ﬁ;l ég)rtlgé‘;s:ﬂf).s(_’é"ﬁl":é?“_‘@: ﬁPif?ffiB'F'_N?F‘é"? P i s
approprjat e %?ge server .. Text ed T iviay e dhsiriag t rormalipationsrpplisd. liece Ureaprrshectiarr ©
typi cal Ty "ShAT BLF W 2 eserls avis- Tatsyowridseoriginal aniospoviies: usasli bipfomishtioh f & the's
subscr iTttewdue gpinyave?9s and t he appropri ate page servers. .The net page

publ i cation SBweF dvblag® tion aof docunment content into
poi nt cq,%ggmpg!ma%y [?B%st SRZ‘E’%‘G% l?ggg?i\%sﬁ_ﬁ)gbe?ﬁée%&?%éé%fwﬁ“ of BrirPatifienst ' s
pagg | ayout's, the p(?’ﬂ?‘%"ﬁ’" WE"%‘HP&H the{ing ang pisarests. thef aspeetyand rbtarioh ioSthexing,. .
OnE& t AL U5r9aiprcef theaxds- Misching pyasebds tiv epplyingi ring'e nqdaafieuibnais @4th a3 chombitsO6 leSimd, Nat
def i ne seeond-ode oommntarcinamiie:d NE Eiftbig Gerspbclive Gagits B b3 1o teEnitlOGH D [arggt'clog’c?t o
pri nt ekstima&t pBdidod BSakdg 2Nl trie %ﬂmgﬁq%a@vp& pages si mul t aneously on Bot h
si des ghspt iR aRDES omkd 5,C00E Al NS “dUp exed print g hEEEbTT e Riep b0 bra and
print enal neg_ utl o zin FUat oL knows, sizf, infag, space. 3mb) arf qight-debrresof frerdgyo sa@speciivae
pripting @1 salvips thd eelbungdredd sdungBelatihBithé Rbd Zgkhic® fhdQfa0a0e
BP0 Eduerted 6 323 pased 2
d

e8Cr i frsedRin, paitt(ste BxBRNSH. Gondarreialp b TeoirdYafng BRURagk mﬁg-mi&? s L& imege -
pr oces 8BTS, (. RIM)itomARBhaEIS, Rl rd 57 runni ig 1 n

par al | Ghorporktay, ARl x4 %ri nt eﬁaﬁ%&@%ﬁﬁg@% ?}g‘?}é““f;gﬁgﬁgﬁ"m‘s A yBiehyig herein
processors whi'c expan&) dither and print page inmages in real tine.

synchr oni zed 106 P A8-s3fs et impge sprocaersiedies tpnstant baad o praject BE36PEET iino B EilaBES
Printers not enabled for 1R printing have the option to print tags using
1R-absorptive black ink, although this restricts tags to otherw se enpty
areas of the page. Al though such pages have nore linmited functionality than
1R-printed pages. they are still classed as netpages. r. . WO 001 72133
PCT/ AUOO/ 00574 -13 2 4 NOV 2003 A normal netpage printer prints netpages on
sheets of paper. Mre specialised netpage printers may print onto nore

o o I o o o o . g, o o



to Figures 11 to 16. 1.5.1 MemetTr" Prlntheads The net page system can
operate using printers nade with a wide range of digital printing

technol o cluding thermal .inkjet, piezoelectric inkjet, |aser

el ectropwcf@grzg%h and others. However, for wide consumgfCHAE Woatce, it
i s desirable that a net page printer have the follow ng characteri stl CS:

phot ographic quality color printing 4shigh quality text printi ngh NG
reliability lowprinter cost . |owink cost |ow paper cost si rrpl e

oper at | easitiomip 2pg [spaceith @me spacd witeienlg realvalykd kitidntis e 6 piEiakly istkridikel (RBOQRSILHAOUDI €

si ded pl‘-elcl?etnl aB,@:ent 61@63]@-&3 infuOmiRe. f’lﬂ@ﬁr@fously cmnpul;ed_lmage threshold 21 is used to threshold the result to

conmer craWy_q}‘gﬁ mdé’a B BT HETe b P@ﬂ&%wmﬁ of4hq siX$-Bit Resd-Bolomon codewords is
charct eacpded @38).to Tiekd 29rderbredbits 39, prrieTd@bisddns i6 forafp Notaliha it colbviord 3 Gre sampled in

char act egdivikd offer, soma&od@méer@hpﬁdmhé ﬁ%vc@@xﬁ%tﬁk\éﬁm S‘gq:d@espew print technol ogy)

referred to a nol on-demand i nkj et

t echnol ogy t hai?‘lvlenlar etTM” y“"“ﬁa" g%ﬁ%ﬁ“ﬁﬂ%‘éﬁ?“?‘%ﬁ&ﬂ%8‘13@?‘??@‘““ e

ni cr oel B if GRYCHRIA |°E%q°m§“§e§%8e% compIEINB} is et Edynrind gyeess Wilplaroded Ifen s pposisiorsi Ngl e
printi ngeasdeéfrent 860 fohe. Siviiea@itT proce@ing PivRLDE idedHQ PRMAMIERNRYVRY 19, §f

| NCTO POBBAe sarﬁ&%mmmsgmmamaﬁu% [0 30 forma 1600 dpi pagew dt h

dupl ex printerg I8 taneo rints cyan genta, yellow,
bl ack) and i nf r%f;rl;g' d‘%"““ it ‘H]}é é‘F‘%‘i&ﬁﬂ?'ﬁ By feendfprpo ?“f?k°ff“i°>@at“’i%"e The

printi ntje EpiemAKTecugEsPosition %?p?ﬁ fe R nﬁﬂréhyesioroas I¥¥itas 81 gveral ntrnigon 33 ofrtfieperota shen
Wi de. ' Ainfersddat 34) fioi die @erpciive friamgrmed3@b@védSonakieQagfafd ﬂedmo:nspana&uhloﬁsﬁa béMBSHS at e
301 t hapenis pyQdansic @k 8 pebigical RQI €, data transfer, tining, and drive circuits
(nofg shpym) . .TS‘, A\/El] or elements of the printing el enent 300 are the nozzle
302, the nozzle rim303, the nozzle chanber 304, the fluidic seal 305, the
i nk channel r {D§To%PEs tagrerults inga fggion 4D mta O, and: 4yieg-relesivé oo rasfonra Bejore beagMDpai ke 308,
t he passi-ebtivaphivediorcatie amipaiiito 23 @Roluté iGN Be Aggbdradion rmea&&ia%f th LQu.uInhe
passi vemag ,b&amrbea(n&mius i L, ! Ive actuat or
beam paj I %Q‘ ) nq.E ca% e;b@!‘ggk{.}, mgﬁh Qngls“sml%%é&ha%— b mgf) ampsitr 309
at the jorh gd 8t 'ﬁeapnéas ﬁéf}g‘f“‘é‘sﬂ‘f’g“'aﬁ'éﬁ‘(’)?e’dp“a't“'f‘mip?g‘P'é‘é"p%’é‘tdiaﬁé‘“ anchor
poiTits 310 and '3 mep reficppthesehent yiedttd athosurfast regiqnryits taS0Bd thid 68 varB dcbbrdind lolsprfaeend 319
form a weenWheh evlénteaazzdlirgions sitale e saRt tillAg Bfleni Gidu s Ore 128 Aédnbering GHENR, 11 caf AQWRard
smal | pfé faméthg v array\of pri nting el enents 300, including a cross section
315 of . .a.-printj The cross sect 315 is.shown_without ink, .. .
to clearly showq%hmap E’Fﬁ("%’ I"Eft b%’i‘?“’ 5%21 a thetegion ID. Thiys #iygha Te8in 10j e dB Ardiatrer 301
~.  SAPSeTy thrseg 39 et raioRady RO AR can be translatg info fatysolato ¢A8 loFatigruwithin thk Sfg@d. and19( b)
and5 Ohetre-relativvpet letimpaibeddied @ teysg lotatio to Geldabsallied pen lopdiibrithAGhe REiGITENT  300.
Figure {26a) smgchg,,d;w escent position of the ink nmeniscus 316 prior to
printing an |qwo§iu“éo g LNk is retained in the nozzle chanber by surface
tension at the | MRS LHLE srRes 315 4T dierest hath pf yich pes the dag pirugigne desgsibedisatlioniat ween
t he nouffié s"é‘l'f’arﬁ‘él’"fm °°&ﬁ¥j“t‘°me uieh Rocesieprindiedting” tagy 80Bad/Wiichserd phri aitriariyy, codidge
pri nt hewmOMESbjet-indieitgrags. di st ri butes data fromthe prl nt engi ne controller

t 0 30he Corr ecla ighominkifing ®s SSTRRAL a tad B R Sunkd andl2h Broudd %agg;éo%a Gndgta to
e

drive t t es 5 f theatlve tuator eam |s causes
an el ec%g?ffrgﬁ%c%?d? ""f'q"f "‘z’amsmsn PHP 86 %O B%‘ﬁ'ﬁ‘f"b%’r“ geipah i adde ip s

ni cr os 0B o Helddhg lacgtipppf F“H"S Withtinghesegiqp. i Thigjin tPhigusedderdetermineufic doctiqref hapm rdageul t i Ng
f r om Joak esctiaertaic nigmepeinbemgetdeseripdamasvgniel witdBiSredion. MX i iShhe B& iddiRe PaRfdivd
act uat Qﬂcnm Butddébchtion Qﬂm‘c §> Mer Iﬂﬁ?ﬂc@ glemJnI is Mﬁcd Ewﬁ&&?&?ﬂﬁhsg %? Fl#]rlfgré &giallyn a

st rgess ﬂq ‘flﬁg l(l:réa0 b V\f f“ ? alrs. Is stres erence’i s
parti al fesotved 'ﬁ%eng HP e 20esf & ﬁ“%‘f'““l’ﬁ%‘ﬁ‘l’"@btrot her mal bend
actuat or 320 Béﬁ‘m"'n‘ icpting g eaptainh e tag I whishoditect]® BigntifieF acusdr dnjeefiace alewanG@ ThetppnS i t S
t hi s nDdesripion asfogatddivdth hotegien. Alh aelagrin (BOone difiie u&ﬂlﬂleﬂac@h&ﬁhﬁden@pﬂc &EENﬁéfaébOUt

tWo M Cdicaid, tﬁaﬂngttﬁlﬁx i) Qfedutal S8 dérbﬂ%dn!;tﬂgm’: éxglér@bjc;ll%(d%ng |43 nl)tnlggn: oar‘e}i seu%port Q’le I nk

pressur r i nk he nozzl e causi n
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The active sensing device of the netpage systemis typically a pen 101,

whi ch. usVe@o73133 enbedded controller 134, is able to capt urcr/avebscode | R
position tags. froma page via an i nage sensor. The inmage sensor is a
solid-state 30 device provided with an appropriate filter to permt sensmg
at only near-infrared wavel engths. Ad'tescribed in nore detail Hel ¥,
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al | owi ngjed B3, Uﬁﬁﬁowteﬂzmgﬁﬁk%mgwmaﬂg’lep éﬁtbg cﬁﬁ?r&# Image < 2Rmé Eio que 381, eCt hon
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rel ati 83 vith ab isecilmaickripr abjenr 8600d &dwoih Fighte2spage. |t is interpreted in an

application-sp | n t 1 | ca | Qn via a

seI ect | @Qg: ma?ﬂ%@vgﬁ%ﬂg&@ﬁcldgsiﬁm& J%?ugggrdgu rgﬁf‘ R BePRESs s
? ni b ast af ¥ d’“ﬂ))?"?ﬁé”ﬂ'eh to the system In the case of the default
lf-ﬁage pen d@é‘&r"f‘f%ﬂ form of Ake) inventiom @ fag a8 1 rdsiciagd Withaack paga lostamieho Dlow tapscon

non- W&ﬂ‘i@lmw@tydndsedlmddodatBnibuﬂéﬁe@E Each pen also has a current nib style

825. TRiss is fﬁ@eﬂk&mgﬁe | ast associated with the pen by an application,

e.g. in respopse ser selecting a color froma palette. The default

nib st yI eis hep° “béé‘B&%Fé"d’q\/ﬁ"'tSﬁ‘s Phdigibpted it of ficpree B erkiess 10.

capt ur SHPEHFERYRn s&“’b‘éh‘ ?ﬂmc iDgyessl1 2vietpiee tohlisationisevent3. maipize pibljduin seilve v, brlde

st Bk e vetpaeepriner6e cuaasated wa A PSR (LEGAGS thd IR, &rs&wﬁﬁmgﬁdyced in the nib style -

wi th whi ch thay naga range of a rlnter
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succeeds in decod| ng a stroke relative to the page, it nonentarily
activates its "ok" LED. A sequence of captured strokes is referred to as
digital ink. Dlgltal ink fornms the basis for the digital exchange of
drawi ngs and handwriti ng, for online recognition of handwiting) and for
online verification of si gnatures. The pen is wireless and transmts

d| gital ink to the netpage pr| nter V|a a short-range radlo I|nk The
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applies, and det erm nes which el enment of the page description the stroke

i ntersects. is then able to interpret the stroke in the context of the
type of t‘p oBFI#]l yant elenment. A "click" is a stroke where the distance and
tine betvve & pen down position and the subsequent pen GFTPSOPEIBH are

both I ess than some small maxi num An object which is activated by a click
typically requires a click to be 1 ~4activated, and accordi nglyy Layoyonoer
stroke is ignored. The failure of a pen action, such as a "sloppy" click,
Lo regi FepesiAg ddqibRd etrerinclyyee pire sonaci maihtainsperpgasislofmrgumatiolerags @dacripionsakid paED.
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i NTcs: gener al Ndppggesriciswan He bosred loy p @4riety Bf-ne@brk scvetlpl@Bint Groh @EnulMREY dihNs §Ht. as
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appl i cattison rramgnat:wgpmamsl ngl e- page docunent giving the word's neaning

vmthln the cong, it appears, .or a trapnslation into a different
n%?lage Each E sy ﬁnn l;ﬁea" PR YRR IrRiSed YY) RHIEPES WRDH WA PIGPetPege

s ubfY t t 8P f’h@mﬁtﬂm‘t ‘ii"a‘t"?sﬂ’ﬁm"Tﬁ’éh Priftekep & Biu Brinkey R 62, ind lis dommedted tocthe 181G Re

records netwqﬂrmemrkgmat@:Etﬁnmcdhveahoda&neqaﬁeausn c to the page 3~ instance

on which the hagaefidn lmﬁm‘!mtsémseﬁpé?%ﬂﬁﬁ vola-lm%c“rﬁ%ﬂ&ﬁakc%ﬂml:r@onmnd pggl,l;“nltf y

user-s L
ot o St 5 1 Aok & bl R Qe e R e BB S P (T

user. THE ¥hdiebelp of e disphuted nemege b’éﬁ’ee'ﬂ‘t’@r idapspdensly pigetitulsnne@26 pinpss.a. sel ect i on
hyp%5| i nk act i Thandtrags. prifttraresiys t seiribaiCicpabe Socuhidts o/t rRpige @lblitali@ saaeioni Bied

f or m i nQécanmes Bfdbukdin awofpﬂ'fsrﬂlmaelﬁ)’oﬁlp Knda@lﬁtahm:!t %um&l: Lm&' gmchl pt)pufan?: ?%F\ perlink

has its te s S|nce
submi SS|B$,“§|‘1M|p g‘ plrerrsfg mlu}zla' Pa%srh S m rﬁEl Mo 'B%I}é/’sa "éﬁ‘cu al’t"ﬁ’ﬁ’?"{/@‘d rRfEPAEREhYT n 35

a1l hyp&PrEks BRE Vt?élt‘i‘t?ﬁg"mmaqﬁy%r Texhi0d émaggraBierys. BEEF dthsr handgproomicallyl sared with 838
whi ch  hader suscabsrs.aed so arenjultivgspie pll subskeberst prigdnouthe apprdprigitipage savers. Vhen i nput occurs

t hr3igh any f it deiccpBiRtion @cﬁch@ptﬁﬁﬂﬂm s@gh&tmmﬁp&r dokudiKnt &él‘ﬂcnaﬁl&%ln@;s@ Qi th

t he gr Om ¢ cumcn age layou Can er w. c ciate
hyper | i nkn&t;ish’gf\'}lt‘loéréiai\ti/]\,igt‘i’upolb\"%1 suc stfgr’ff e RKIOX Em’ 1@"35‘5‘"%“ g’"ffié“i"ﬁ'ed, in

conjunction with the "submt deI ta" attribute of a formhyperlink, to
provi de cont i riteessks piintbes reteiyedthe cappié naatla'ym.andlobjemm dchrente daufenliebepaied, it O
Suppor t ca pridbihadidiedr d* i nteraction rmdel i.e. where i nput is captur ed and
th fore shar L m def | nes

coﬂsectl on of ﬁg %&%s a%?p |e‘19ds ﬁ%’%a‘ g?sé"“ﬁlgﬂ?ﬂfgzma\”‘{’ Ef"ét’fé'?f shegly It 8’1""‘1"?1put s
t hr ough SR P‘H‘t 'é&l“‘r‘m‘“&""s ﬁﬂe'ﬂbwmwumzﬂmmm@ewmmm@003 net page.
A form al | ows The prigtieg pro@ssSenkisrs df naidzcobled¥lage€ raR @HzABR biphgs dbsQipddis, A RAphrsiod an@N

sof t war Mﬁg&@ﬁa@dﬂn{g&k%b Bgcrmg?pr&es.%f Q{IP) CASIIBQ# tHe %16!201'4 s?amﬂrd?:fs?éej@hﬁ*ﬁgt?ﬂ%mﬁss in

t he docqged@];ex h brs Lok W5 ai.n

el ggpnt § 839 ) m,&%l%gﬁ' dehﬁ mgggc : 'X‘r’“éc"sé ‘“§“°§ °’f:5’|a’idh% 0 a7d POt 2P &2 e or m
It Ctons PR ¥rpnizgd ‘é"g‘t‘h°6!’°”f"?"é’f'ﬂ°R“ﬁ@t’é‘ﬂt’é@"&?ﬂ"‘eﬁm ch correspond to the field
el enents 845 d¥inurinet chabledrior IRpTiving hagd thk optivs toph @g1AiRg BAbDHEA Gladk ink itnbadhlags 871,

whose t wpictsdgpe Bﬂﬁwnﬁﬁmﬁlﬁﬂc&t offaR p&fe ﬁtlth&glr sudhl; ?gSsQQﬂdﬁo%mMﬁ&nguo%S WI'R nlt:t?tp h

field V%H%QQQQEQ;E“bQRH&a & hrough a parti cuI ar printed forminst ance i.e.
t hrough one or nore print &d net pages. The formclass diagramis shown in

Figure 32. Eachforminstance has a status 872 which indicates whether the
formis acti ve,*'frozen. submtted) void or expired. Aformis active when
first printed.” A formbecones frozen once it is signed. A form becones

submtted once one of |ts subm SSI on hyperl | nks has been actlvat ed. unl ess
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1 ~ void when the user invokes a void form reset formor duplicate form
page cot MRAKRI3N f orm expires when the tine the form has HEreAU00/00574
aciive' exceeds the forms specified |ifetime. Wiile the formis active,
forminput is allowed. I.nput through a formwhich is not active is instead
captured in the background field 83397 the rel evant page i nstancgl NMa00)
the fOrm 1S ch bl ipakd i dipifhs SHIALL: S Mo slidifQd it Hers el GlIPdrce ©
submi t qmt.equajmqu%cgesu;hormblessﬁa%)tmgct| ve or froz&n Is rejected,” and
instead eliCits an form st atus 1 eport: ppersfileast ong,suass e 16 FEpRIptjleast one tag
associ atidtp g B hengs tagman,for each syrface e Hiedae Saritld iwbighHesferibonthé tag tilingwalemp peowllydi ng
a ver si @pedoipgat @ fopumeiitbemeslads@iagd dithl thatikidumdnt ve thhratte @& timeniB g @Mbe@medly inffpkel.n @
partScul ar ti nRguRer inows & nddRgeCofifterihe ok Mo Detad iheod hetincadgtur ed
as di gi'tre%ls i eﬂl%&a%hctiar’:ﬂﬁ%? consi sts ofﬁgﬁgnﬁg%mﬁ 'Lr‘r%}g‘tglglr%‘g tige?r Ke
groups 874, each of |Qpngcon5|'sts of a set of styled strokes 875. Each
stroke consi stAPEffredcrabadimeyt of the petpage Rnreisdepraibed ingeshteridesilan BROD 6 brlpw it fefornéec h

al so i ned Hgrees1lpels. ori entation and nib force. The digital ink class diagram
i's showasin Figemj@nSitintialid €/ d el enent 845 can be a checkbox field 877, a
texjofield 878, a drcasvvltcr)‘g field 879, or a si.lgnat,ure field 880. The field
clement class drfagrania ohSUHi IErGER Bads i Apde spggiof dieitd prodingdpshaslosies- i n a
field sinFlyfies Bemal dnkiss piegpaleatrict ipkiat.Heserf dlegtiophotoghaphii ek lothots. fHowéver, foa wvidartonsumer
associ at@ebtaheilisiasirableathaenePst prinkShasdIR\dlowidd claka@bHs®s:35. Any nmark (a tick, a
Cross, a ---- hdidpkphic qRalifylchibr pfdulg@9; etr~-captured in-a-checkbox-fields zone
causes-a-truesv Q- be~ssignad-to-thefield s value. - - w25 A text

field has an assOEI el 't val ue 882, as shown in Figure 36." Any di gi eal

i nk'taptured Mghlisbiliet field s zone is automatically converted to text via
onl i ne handwr itawiprigeredcogni ti on, and the text.is assigned to the field's
value. Onlinehapdwfiting recognition is well-understood (see, for exanple,
Tappert, C.. C. Y. Suen and T. Wakahara. "The State of the Art in On-Line
Handwri ti ng RECEFRI®Y on", 1 EEE Transactions on Pattern Analysis and Machine

I ntelliYyence, siwgi¢opertionNo. B. August 1990, the contents of which arc herein

i n@f por at ed bunyGnacHniRf erence). A signature field has an associ ated

di gi tal, si gnat; 883, as shown in Figure 37. Any digital ink

captured in as,lgfpgﬁ'}é?%f%g field s zone is automatically verified with respect
to the Tdenti fiful@eous Aublssifcdpringte t he pen, and a digital signature of the

cont ent® of t heompmrfoomdictonhi ch the field is part is generated and assigned to
the-field s vakyeverbhemsioi t-al. si.gnature. is geneeated using the pen user's. __

priggat e si gnatyr YnoRsgific to the application which owns the form
Onla?%e si gnat J}rd e(g"\'/'glr%%'fyiaggq’l' ﬁ““l"%“‘\’;\‘%‘ﬂp"ﬂ’ﬁ‘pﬁg8gr"§f°dk?d’°‘t’§‘§é) for exanpl e,

Pl anondon. R. T8FfbiRdo Plogction ofprinterayithgheseichapaciaisigs alte present 3liogashisfiiventet i oew mind
Witer tFehagiey. frifamed ioam MemiFite eGinclige MdnjetPh 8 aAldp-on-ddiaddlikien eERAG16 Mat in@hporad0 1. 22,
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Setgy A DI den Tl é)f)a. el ententP008s Aot PRaVEPHIT IMHFIEe PRS0 BFpize frag WRe does
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comands, SUChedindwg Elkrsee Jobfs QpptAnarkii o Gmohsr\gngq)? b EikrOHd wide a0 {ResP Brinting

recogni ntd 'i stris sclancghe J Lting recognition algorithm
Wor ko o . Gt b bl ot 0 S oo AR e o o iringent S i o

"onlin
ratsger ‘Sﬁ‘ﬂ‘h "offiine" (i.e. with access only to a bitmap of pen markings).
i t 9@an r ecognMaier cementseofi thel prindngetedény 00 irk theviozz2 1360, MEhoRAeTinVB0B, Rhemkiathamt 304 i gh
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3.2 NETPAGE PRI NTER SECUrt 1 TY Each netpage printer is assigned a pair of
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consi dewdsatising keprehtor Raes @ @Rt beoePioicRlr SHES and el Bk S Bn 2L LISEY 21 Y
cut short as soon as an entity ceases to participate in a protoco g~
SUBSCRI PTI ON DELI VERY PROTOCOL A preferred enbodi ment of a subscription
delivery protocol is shown in Figure 43. A large ~ nunber of users may
subscribe to a periodical publication. Each user's edition my be laid out
differently, but many users' editions will share commopn content such as
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objects via nulticast. The application (i.e. publisher) first obtains a
document WBT28}r each docunent froman 1D server 12. |t RGTAUUMNEY each
docunent structure, including its docunent |ID and page descriptions) to the
page server |0 responsible for the dgcunent's newy allocated ID. It
includes its own application ID 64, the subscriber's alias |ID 65 dndi00he

r el evantin mdiplephblicmidnt.i cast channel nanes. It signs the nmessage using its

private signat WisQokG¥ing hSd PRSHRASEL MGlge P\ﬁﬁcﬁuohbﬁb@ﬂ@é dofried A ol Baéﬂ%tﬂ'uteas I D
to obtal fro dnji[%nar]e Istration server  the corres ond |ng user

user's SeTSEPEAA nf° PP DS W UM RGeS PS8 3P Ty cmiles While dggorjog fhe fufl o
appl i catcP’B’t‘F’“"ﬁPf'ﬁ&&ya"ﬁ'éb‘t“H@ adygrtiperseadyentigingfagarpgatorypnd myblisheds, thespmedertd formappibé iepagei on' s
certdfi omtem.provilies somp phdmaeitsipport Br B egolidimliftiuaing DpSr tohﬁmaatgeau&ﬁﬁs\b@ Bdvér@singer i fy

the nes sﬁgtemmmts%mm&,mgs} uﬁ%ﬁc\éﬂméa&m& whi® ghddGire's 3@@%} idmS Er ver

fails if t|on|DandaI|as | D don"t together i
subscri p'fcl;'onsmgﬁgh'ghﬁ ocalized advertisements. T o hage server then a_ IIocat es

d_o_cum ent an‘él"“m'?é’-"mgﬂé brat ese0tmed. theyagert gatonpantus ardingits fhe glyertie®a dnd-tekapdyst,on a
i ncl udi In€jpage ad.server. Correspondingly, the putlishgGechridthedd pladefent hﬂheﬁélbdﬂﬁt%&pagé ﬁubl'icﬂtﬁ)h yges the
rel Y antwnehe ﬂfpag@wbhéaﬁoﬂﬁ‘vcnclm Bm%lch &@r%&%cg H)J;lﬁcaptfn |p§18(l; thc?clcvan gdgcn sE i nts It

t hen returns t f’CE | ocat ed page Ication uture .
ref erencer bﬁ‘&’é“ se"“"élppl | cation has distributed aII of the docurrent
struct uRds to YsERPROEFSCri bers' selected printers via the rel evant page
server s3itt Nuhfotnation Eitdnhg vari ous subsets of the shared objects on the
preV|oust sel i e th serve nte
o ol el 8b SIAB a3’ B W AELHSHS o BT bl

ent‘“%’]""’éﬁfg fiey are then able to popul ate the prrcviously pointcast
docurrent st r uethliratos cusPivizaiona| | ows t he page servers to add conpl ete docunents
to thei s dat ahaswsuive Bdngivicoptl | OWS the printers to print the docunments. 5Z
HYPERLI NK ACTI YATLEN, PROTOCOL A prefett~ed enbodi ment of a hyperlink
activation prot ocol 1s shown in Fi gtue 45. Wien it user clicks on a netpage
with a het pag@®i¥tion refEngen conrtttnicates the click to the nearest netpage
353% i nter 60 IThe Giheniziion ofe puidieatibi i iypllyt fublicpiagPectin.dndso 2 GaskdmRiod Mfd@omaJe
The pri ﬂhﬁx&neabﬂﬁbadeyankﬂ@@@pumhaml,gnﬁl of the pen from the pen connection

protocol . Tg« %un%lxgc%rltennf ﬁgorr&ngetss of thf user s raméf QNS Blbgd?nc:\vhgmngaéf %gdgg eS§S} Of the

page server £7cu
al r eadySIFEe0 yery fnicregtsfer HE PyrRosef é“atfggét‘“'ﬁ‘&gdai“@% éHPFﬂp therp ere begefitste maitaitingtatsiogles U np
page.— TtoHaboraiiva fileringtviv@ninde@ndastlydSany faaicylee publidalion.itieR a0 Wi rgacns NG it id hdrdpacticaii®._page _
1D28nd fahiiviika Je,sas.awc@norta, sutnemmmm RELNbe nI.b SR IRBEhY R .m,L §an4&% nage

descrip ntifie eterm ne

el enent ' ialng E.lbﬁcauoggn bctrrcen lgose é’f S 1:!:oscr: i %Eﬁ'efcm 8%Pfaﬂons Kgi 2 ﬂ?ﬁhﬁaortlﬁlékcly 8|w€8 GRS put
eletrt et‘&“‘ﬁ'% °°ét"’Pr3:‘t¥%’?'1°'i"ﬁ k°°‘e'15 é‘lﬁhtf tg Aalue of ity rangdgngito bedpupdelsewhpen Coihoative iltaring
associ aveetdrs arpibéréfarcelsd maindingl tydheadtrlant iepdge publichibn seerd det er mi nes, vi a t he DNS)
the network adgifekuffindulfe ﬁﬂ@kh&@h&:&ﬁzﬁ%&é%@&&&& flerhE nRBL lafe @b By 71

WO 300N 21323 a3 are fonld: AM’EZ 4 NOV 2Y03 The page server uses the pen ID
61 to obtalar?t e corr %% grer“s LTI D 60 from the ,registration server ! 1,

and then all o@ﬁ‘é’%“%\"’ﬁf"&ﬁéI"l‘&}'gﬂﬁw‘f‘ﬁfé' QapfiFist g R“dr“é‘ﬁfu@%l'kcﬂﬂ gopal apiomangpinedis
hyper | i nhesamgoeyst 934. The hyperlinh request class diagramis shown in
Fi gure 44. Thﬂ'hh&ﬂﬂiubd cﬂ'kdvéhﬁﬁh'ﬁ:ﬁés oﬁ tﬁé]&ild}sm&u}a@d ih E}@usg'fs c&xﬂ@t Jc@iﬁmz G edtine and

printer cI| i,nk i.nstance e server
(hap senl g e 3 ol e o o A o o e o |

o “ﬁ'ﬁb‘l‘t“’é‘ﬁfﬁ"ﬂ?h“ agFI’i’égﬁé‘b‘b‘P@t‘,‘mbn produces a response docunent
accor d| ng to dpphdscatrs BiR-chb@eCiofriveal pamsgal infofathn Gt adverliSingdpuiibeas M ihforkdatida Jis f r om

an | D sagipse ¢ rdidvant {3BRe n of Suth i t vc ed on
T

requesting pa%FF server's 'K request ID. The second page
seryer sends é“ﬁ‘&/b’éfﬂ"f“ﬁk’"?’&f\%gft’“*‘l}" Fralicatiop siagiaret SnowDiniae iddfier.jandsthe page
seffPer newpegsisezisinationt sermer HGinGwY the efaiandhips betwesethen, B shineh jrHigates 121, 128) B2and BheFof i 1 St
page s ekgishtioh @hirfdsds,Se ﬁuhﬁhef RQUBEdal kikd drREpIBMRASHdidBK an Q%ﬁlﬁsuon%sa %@J.I kGl P! 1S
for a diffglgnt applicaa' bti. The second page server allocates docunent
instance and page |Ds 50, returns the newy allocated page 1Ds to the

appl i cati on, g%‘“tsﬂ‘e‘“’é Brrfpipesized tejeseammber plpripters 802\ apd cadkpEinsergnsy allaw enyimpbst | v
sends the page descriptions to the requesting printer. 15 The hyperlink
instance may include a neaningful transaction 1D 55, in which case the
first page server i ncludes the transaction IDin the nessage sent to the
application. This allows the application to establish a transactionspecific
context for the hyperl ink activation. If the hyperlink requires a user
alias, i.e. |ts allas reqw red" attr| bute |s set) then the f| rst _page
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The printer forwards the pen ID 61, its own printer ID 62. the page ID 50
and strok&, éyl %o the page server 10 in the usual way. The page server

| oads the 8{3’8 FRscri ption 5 identified by the page | D andrdetaanoneses whi ch
input elenent's zone 58, if any, the stroke interaocts. Assum ng the

rel evant input elenent is a text field 878, the page server appends the 30
stroke to the text field s digital ifk. After a period of inacti\ziLtNﬂVimihe
zone of eflyesrstoasetit. Béclebset hastalsiglpRGEN phifér\£66) SERISH pk 3 i nd. e, pendi ng
strokes wkisiple phidios bk OB RRE ¥ S o 'rqu?rthi'}Lpt%r T alt'c'!ngﬁ@ﬁ“rﬁ'té“'fdebgid?ﬂ"ati on
server i\glﬁcgtp;biijh§§a tdhe user. cor r.espgn ing 10t °“E°éﬁ!“‘°&ﬂagﬂ§%§wmrmpsm.r,r s
accumnul at ed "han wrlf ing - NOgE° By [h't‘)“sfrrftdéf?“ﬂirpé!‘“{heﬂbéimdmgmaswh&admiaﬁ)x en
textl.5 OneBicylsf Prfigrsbup ifsingdreseliry te Hwhetiripkemiisedt 0 t ext) the registration server
retuPns the t eWhentaoustrhvabsdritey 868 tol N YFbIRAMBE 8ETEMY Sdblisher K86 B2 rver appends the
text to ok R a MG of St Eakhl iﬁgterTfJSﬁ4 .SI_GQIA%E{EQ\‘}EIP{W—‘?%%OPP EN
Pmmﬁs@?ﬁcﬂ%ﬂ% Bhlg igput el ement whdse zoRE" PHE LTI &vohad Brydime by thes a
signature fie é FITE 52 58! Ribp vrnjs speqificappringly yser Ha usstis whberizzaro ik @ paicg@at ur e
field s RIPEenthatpriper repnizayanyof theuserisglenof i nactivity in the zone of the

si gnature fi el The pénlB isnSeg @ 1562 W CorrsBeAdSe dsb} i nd.the 40 pending

st r dBes s&;@;jﬂh‘l@ﬂb@},ﬁ,{,gs@a]h?_n server 11§gf or%{72?%k%ﬁ%%&%?mfcf’maqﬂgﬁ': Bt he
application 1%@,@"%3500' ed with the formof which the signature field is
pan, as well as EhE™NEL 9 o) be utharizgd o 1pEnt o p prstirslargmtpeee ot flawingf Wdblpaged £ M
The r egi"SPRLOTBIMSSRePYpisted Jugez¥eb bioesing tohecon@iénig inle @SR MekieR Gethade Jithe:. PEN, and

uses the user'Te oiyagnysemSingBRtUsnbeiif OF NGinfed Sov ify the strokes as
the userﬂh@gﬁuﬂigﬁsﬁ biinted ormpﬁm}.idgr'sgﬁ!ﬁcrsv E fontegﬁ% hgr's,%j;gqﬁ&a/-%&pesyonf ﬁnemfog@ fﬁcf ation
serysr ‘émfcz'gﬁ“"%%&' jcation D G4 and Bl S ysitoing foesyhik Jgmpisfees. €33 - 2
4 NOV 2043 user 50" U821 1 e PrRits isqursd bisheawnn thewthe tsa is-Umpeeir piogdepr | vat e
signature key Faqhtser 3he s pictpaze mdqeniBed whichis g @M@ adlimulatt nddr@iiebia landhBRALMLERQ] T he
f or m dausgriba@rivlthe eteesdingSpatafifphy] cddiatt Abtails igg;nﬁ,g,wi,g e, gj&ﬁssraggpeﬁg."'mn% rrﬁgﬁagel server.
The pagereficsé fs, ﬁé@in?'ﬂ.%aéy,fh‘é‘uvg&gidt@ izzﬁi“gsrelt{;}t ure tobct e sI gnatur .“elgab"‘bnd
sets thﬁeﬁ’ﬁﬁs%%igﬁ ed 051g1 S SLATUS T 01T 07w 2 HEbeE plcomeific spayds &1 fisomaining | udes
the,alias 1D 65 of et e EdPraapdtificyhaiyating mpid 819 attbrovisllyemavitingd & deagsi@int O
cafﬁ r e THIFL Aeyem cardasqounts 83§ wjth avhiciy esmmeie PayinoRbn B IRME. SSI ON PROTOCOL A

pr ef er r @82enb&akorieatisof a f orm subm ssion protocol is shown in Figure 46.
Form subm ssSi QRepeld: A awperlipk activation. It thus foll ows the
pr ot ocolmcq:?fi;' I{:‘a‘ﬁ”ﬁfﬁb Sgag%g‘ﬁﬁ lgs%zmv&h%ﬁ’m?oh@"kf ‘B PHRgeuments;ctc. opdtingtpagamstworkn t he
case of —a-formnype

server W’G“‘Ph‘é“‘ggﬁ*PW&E#dnstMEmremt ains the formID 56 and the
curdfent 238t a Bewhauét of the form |f the form contains any signature

fields, then nheyRRRkkGAL) . fies egch one by extracting the alias ID
65 assogj at ed f?}‘ysh t he colrm(rgte }ésgél f’mﬁ'

jated wit edpondi hg° dfgt il corgioglintsé depmmnemstrcaicrrssritpyt he

correspondi NG Cer T PFTRs | i gtz ¢ dagionierediisi. oprefgret wabndithdor ofenth AWM $SI ON

PAYNEI\H"‘%M"E@M@# erred enbodi nent of a conm ssion paynent protocol is

shown 134 Fi guwewdeént RABe BWoe- COMMer ce envi ronnent, fees and comm ssi ons may

be3payabl e frgm, i ' rovi der to a publisher on click-throughs,

transacii.ons an gf@%‘ﬁ“g@g‘%gwg'ﬁ%"%‘? gai‘f Op e pazsy Ry ek PoeristPrrogtliged pubdipstion on a

conmi sSTONS” Ay ar &6 Be™ P SBirments s it b brmefipteifehaed eamplseihgra jiakaion 6k t he

pri nt erP&ePHEe brsdiorgl Fakntr equest 1D 52 is used to route a fee or conmm ssion

credit from tTeeadvausthe taicralsdcGon dn BElackiLvEli n% .. mer.chant). to the

S0 oo bk b, 88 TR s @gﬂ?f’.‘"%e.r o Bl o e

apgki C%u&ﬂ)ﬁﬂr gvider 70b to the printerpFd nfigyred (1 piemptgp eoeecaigglgsly cat i on
i the NypertT RO Ridat Placng 35 forrpafingmaraig epesiealiyorithih Ghe\pitittisn because

hyper | i°FePscidl fepdire an dotypirsplfitoefalg repuiss. descri bed in Section 5.2. Wien the target

appl i cati on riedBorii@orichRelicled foh\R uSR ik Lon _provider, it sends the
appl i Cadobrifg WVl Bieric (mLEdI t tO the lg‘rﬁ'igg?%a{l&%%!'gmé“s ?s\?'édrm(pé' el fhggylaid out
S with_t he_hypeﬂ‘cl i {i]k reguest glé@ ' ~~~age~er~cer~ses.the -_. .. 25 hyperlink
reguest [ D to 1 QentPes. tehidinedhs seiecion aiods apdthe selention of pitorizbuamlant, rla@ beiteRRE dncON t O
t hE" r efE{At by pyFmedr taageopt (cmmre@elyldhite B sarsialbd Scbtioh B8 pRARhGETIBRRkLGaL | on 1D
64, it Brefernge ceretiowever, belthabiRd orcidagh V8r Y, Aol H&if{cﬁﬂlﬁ%@t a1 registration
server 26r edi bacUuB@ FolMar €Spondi ng application pro |Z§leyrms account 827. It
al so notifi e%nger&leed?ce | ication provider. If the application provider needs
to credit the printerpt 8Yiethetis encqdedfonetiisient Histrigyrionandpersisero wiotlron ¢ @date t 0 t he
original page server together with the hyperlink ctquest ID. The page
server uses theghyperlink request IDto identify the printer, and sends the
credit on to the relevant registration server together with the printer ID.
The registration server credits the corresponding printer provider account
814. The source application provider is optionally notified of the identity
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Z 4 NV S56%0 3surroundi ng an aperture 113A on the cover_107_ are arranged
to receive a netal end piece 114, including corresponding BCHAROMSE4ds |

15. The nmetal end piece 114 is renovable to enable ink cartridge

repl acenent. Al so nounted within thesgover 107 is a tri-color status LED
116 on a flex PCB 117. 'ITte antenna 112 is also nounted on the?fIN§¥ 2603B |
17. The "&¥etkus LED | 16 is nounted at the top of the pen 101 for good

al | -around vi siTHeiptimniry efficidn& lﬁb@tﬂmﬁlﬁﬁ e R@hraiof oh%:lﬁmﬁﬁ Er@cnﬂ%% Methele d3@% Khifdd adank
pen and 1@‘&1&105‘%&@[&&%1%&3{&! idnuo s, jl‘hcksl)jeg Fp 13&) Gpn c%x SIS Ojfé'lé pvﬁeﬁqq?uﬂ I'IJhensi?l9 and

astylus 120 with 't

hous]. ng "TYZoEfps P ‘%/ﬁf’g'“i‘sﬁﬁ“"ﬁ“&r“FP’fgﬂ'g’é’“‘rﬁfﬁs i‘gi“lS F“’aﬁehé"“%‘tcy pndgices ¢ftext21 can be

br oué ht forwar § trdebiet erntainpialiy-fermalted @R repEsetivicin e ExtensitierMhrkop Eagiagh béwubyng the

r ot atl gmgzﬁs:b; h@lepzm.ingﬁgcl(ﬂﬁ.) fklspl&ﬂﬁ&slp%ascséoﬁudﬁgerbéxpﬁ%&m&a&e tl 3141h?r'ég?t o

mount €d idw, e rovi a eexoccn Liglabl e
fichGhe!tdhtSis Gglst:! vqlg:ﬁ nlzﬁgcaﬁngeﬁgé %%g%Y gélo ST feke ob r\é’ iains. cmbedded "

cambarrel i s secure eration

rotate CHER %\Xﬁ’dfsﬁ" °"1"E°ea“‘ima"° E’éfﬂ?"ﬂ'hf’\dé’f‘bcidz hyphepapiondung toid withparagrgphifosmattiae. f or m oC
a sl ot within 4himaggabifet ent@les apfimiphin tedPEDI000 wiveleGam cagrdsedvrag fdrmat. & pephit 28
prof@ct iolsjg:ufnmﬁhs:bkrhdheimdahdbﬁlvsctolaﬁpt@em%vb?fﬂrn&i t wthin the camslot 126. On

rotation of thg, der blocks 723 o mpve rel ative
to eachwg%her htﬁ‘lo%EJ—],):{El gglg% ﬁie'si‘s]lﬁ?m%s O?Naceé RO lé'(c)?b%'f W"ﬁg mﬁ'ﬁ Pisets Giggeh

t hr ough “PREH ghiegts m‘*%kh@dh@ftéfldSéhersqﬂPfée@vqmwarqrmsk sogions. Tse Iy obityis ere
st at es &fmmarized inTibls3. ThBlayopyuses k crgppdctiemit eyiatilXor etfiitaighduBand @prsge. t he t hree
states are: 15 Stylus 120 nib 12| out; Ink cartridge 118 nib | 19 out;
andys Nel,-;,hgg o<1 118 nib 119 out nor stylus 120 nib 12l out. A
second Q(@%g %Lﬁ?gﬁwﬁﬂ ted on an electronics chassis 130 which sits
wi thin he""r‘!B‘ﬂmE 102 . Atftesecond) f 1 EQMREY | 29 nounts an infrared LED 131

(&)

for propi detiepti n{rared radi ati on fior ligkedjoBjetti on onto the surface. An inage
sensor fiege! S_PI {PeswEgad NToUNtEd—OoNjthe—second—H ex PCB 129 for recei ving

reflected radi at"u.;. fo’. ﬂfhn °--rfa®£_lbe;.em.1d flex PCB 129 al so nounts a
radi o fLequency CALD PSSO whi ch i AP an RE|transmitter and RE recei ver,
and a c[GfPRiB| | er [Pesitigy 134 for contfrol i ng oper ati on of the pen 101. An

optics jplock 135 C{riﬁhfclafﬁjﬂcﬂ[)’ om noul ; astics) ~i~~in
t he_~oVEoamb 7 oM oftiow s STEe—ntrgred—beam—on{ 0~ |te_surface~rtd
recei vels~ mages- . eRiot hn Lnpge-sen lor-132. - -- . Power suppl Yy wres 136

connect| the conp@fi%hts on t he secdnd flex PCB [L129 to battery contacts 137
whi-ch-alre--moun pRdmaext bhiset iIDhe camimesr.ol 1 25] _A term nal. 138 connects to.
t he bat [Ag@deyinic ON 37 and the ganmrartet—12p. A three volt rechargeabl e
batteryl 139 sitsppth-r—the—eambgrrel 125 in-rontact with the battery
contactjs. An ind{iction charging cgdil 140 is nounted about the second flex
PCB 129 to_enabl APRIEYRAIYPRG of tHe battery 13P via induction. The second
fl ex PQBeld29 al sfiyseounts an i nfrarfed _LED 145 apd i nfrared photodi ode 144
for detlecting di MehmigETETt Tt canrarret—ip5 when either the stylus 120
or the fink cartrdge—318—+s—+sed-Hor witing In order to enable a

det er milnation of e force 30 beidg applied to]the surface by the pen nib
119 or [YPIPMAK ni Bo21. The 1R photfodi ode 144 dptects |ight fromthe IR LED
143 via reflectors (not shown) nounted on the slider blocks 123 and 124.
Rubber ggip p@g&mggrjb,%wz are provided towards the end 108 of the
housing 102 t SSI S I ppi the pen 101, and top 105 al so includes a
clip 142 for g‘ls gﬁmd"‘?’ égﬁérﬁ‘%f(ﬁ“?"c‘f“‘d"%t‘l%fmd Peysistopicstoragapriberngtpase RRvosdg2 The
pen 10| Usfrepegifigragrdiuent & erpaiuad domihn dhartdrbjepos imkichamefed. its nib (stylus nib 121 or
i nkkQcar t ri dge Whkrba shbstrib}d faplichioh @irdag)io bcrunstrﬁsﬁicd mt Ec@&&é%@ubﬁ&%%ﬁcr §M£ Gi@d the

sur f ac eneipids thd Wipabk o seHod: Y: [ [&CO ation data fromthe
nearest locat H;(Sjé G, ar QEqub%rfé}é%h% a5°'"s pee ‘1°°““°""f'ﬁ CUPEHERRE of the nib

121 or 119 fr omsfrh°é9‘1"’8‘5‘§tai‘°6?f°f‘é{‘5"ﬁ’t“|’*‘? %ﬁ“ﬁgjhaﬁﬁ)fq“'é’ﬁ and grEptes p ppulticath eharstl|fes pacle hj p
134. Thubsgiomd then tagsreach typepspectiit layaut cvith the @Bnet bfgheomiliest dinnawiadh witharrpen shaddl t he

Ni b- t O-dome Gkdty ARy ot I THE VA PR dathMerdliafohi@ lolthaDiRer O PRt MEE. ?proﬁngg{nkmged
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t he di

ef fici gmi e:lmr' éaﬁhs %efvgrf)’ P'B“Cf f‘i’zs"'ébéﬁw‘ﬂd'ﬁ%'caé%f"é"rh SPW? "f‘h@%@VP“PSD‘I"PE thange
of a receiver, the digital ink data is transmtted as it is formed. Wen
the pen 101 noves out of range, digital ink data is buffered within the pen
| 01 (the pen 101 circuitry includes a buffer arranged to ., wWo 00n2><33

- 35 PGT/ AUOO/ 00574 2 4 NOV ~~~3 store digital ink data for approximately 12
m nutes of the pen notion on the surface) and can be transmitted later. The
controller chip 134 is nounted on the second flex PCB 129 in the pen |01.

Fi gure 10 is a bI ock d| agram | I I ustratl ng [ n more detal | the archl tecture
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contact with a surface. It incorporates a dedicated circuit |1SO which
nonitors the. force. sen_s o _r.photodi ode 144 and wakes . . .. _ .
2~J up tROMRIDBI 1 er 134 via the power manager 151 on a PPOT/AONA0EXEN! -
The radi o transcei ver conmmuni cates in the unlicensed 900MHz band normal |y
used by cordl ess tel ephones, or alternatively in the unlicensed 2. 4G+
industrial, scientific and nedi cal ('f§M band, and uses frequencyhlmppzinmg
and_col miiézen calebeeienaind nbicRlki fon il RhASE ERGEaLL B8-S ORMI GALLON, L1 an
al t er naimheReSRARLAIRM DS RER RSO ROr ates an I nfrare ? & "ABEHBIUE i on
(1rDA) interface for s’hortrange COmTIM C&P BRI a base station or

net page printer. 1 RHT PR reeevesd dlharbisriirerithich itragegarpnis g thainucheseas pafuly- Of
or t hogoPrerlateieyeyt @idsken rasterices moprtssd i n t he nornal pl ane of the pen 101 axis.

The Saccel er onBEinGt SorkQQird@m@ine ) WrinkePpdi 10 in ghost outline: The
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¢ netpage registration server enough information to sct as the

When the user eventually supplies the biometric to complete a payment, for example by signing a netpage

order form, the printer securely transmits the order information, the
registration server. The server verifies the biometric with respect to the

pen ID and the biometric data to the netpage
user identified by the pen ID, and from then on
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sel @ i oerupydatadpehavioralda®. 42. The system of claim 4l wherein the sel ection
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usi ng t He 6frtyethernith thelpen 3D 61 3n@andlias IDIAITheaisstIR (¥xhed brlitddrodd hypadifl' sQpphicdtibe
com@5t er sSyst emhe |aﬁ:li&mflﬁaﬂwﬁs&dwtiﬂorﬂxﬁ9@ih&geddahﬂs iﬂ]mdqastbic\((egcgtvz Q'Qr-.l-pgc%ﬂtstatcy s
Of the Uthmion winodt Bow$3 L ARARGRIMAKNG.,1 0 any one of “dains, 3~ b743

wherein the oofnputer systemis conttgured to receive . identity data from
a menory of th&®|EEE; 3G TG indreendeqy Ferifipe aad orivpie isERguIe Y ontepol cof Bf useriy

i dent i t \EPRijfatiqnp do aflaysit to sighApplicatiol transastionston behlf of hiewser@sing ool applicatioFipe@hic-infbridaridh.,
wherei n the corgusisfic skmmlitfihgpridetital GabOBL) tpeBR Gacil@ioRd. hyddteSRAIPHIRL

50t 3012 Goibalif bt POl ¥ wl G3B ofpliclpli N SUCI . 48, The 'System'of nay
one of clains 34 tﬁ' 47, wherern the dr wng field is associated. with a

vi si bl e dr awi ntf“/BRIENER Hedted gk ’c"ﬁ@"‘?‘tﬁ“?‘aﬁ&' anglghe system maipiainsay accquphop behalfisf one
of cl ai rech Splicptign argvidgl fo@Rpwiititacstegitime debir e prozisier fongicidtbnoughdees e0. ~ The syst em of
clai m 49, wher&i dpplicilion E&tkricihbe d BY0liha of RAAILE GbscRbed SRR TH RRLATREK AR
TeASUT | NG eelvlte iR A ALEhEI AL Whouly S RGSEAS! NG deVi CE as 1
is g ed 2 t he Esurf e, novenment data bei ﬁ‘b gen_@ra‘fnéa by periodically
sanBPi nd"™t he atCRIFETUEFUTONSAND CEYAME Sy g device as it 's used on the
surface. r: AM preferpdiempodiBhd@iofia respurcd deddription class diagram is shown in Figure 40.

Each document and content object may be described by one or more resource descriptions 842. Resource
descriptions use the Dublin Core metadata element set, which is designed to facilitate discovery of electronic resources.
Dublin Core metadata conforms to the World Wide Web Consortium (W3C) Resource Description Framework (RDF).

40 A resource description may identify rights holders 920. The netpage system automatically transfers copyright
fees from users to rights holders when users print copyright content.
5 CoMMUNICATIONS PROTOCOLS

A communications protocol defines an ordered exchange of messages between entities. In the nctpage system,

Fad
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printer 601. The click identifies the page and a location on the page. The printer already knows the ID 61 of the pen from
the pen connection protoco!.

The printer determines, via the DNS, the network address of the page server 10a handling the particular page
ID 50. The address may already be in its cache if the user has recently interacted with the same page. The printer then
forwards the pen ID, its own printer ID 62, the page ID and click location to the page server.

The page server loads the page description 5 identified by the page ID and determines which input element’s
zone 58, if any, the click lies in. Assuming the relevant input element is a hyperlink element 844, the page server then

obtains the associated application ID 64 and link ID 54, and determines, via the DNS, the network address of the
application server hosting the application 71.

40



AVEI WE~ SHEE?' t~~A/r~ 11 . . ~ . PCT/ AUO0/ 00574 = ~ Received 14 June

2001 NPXO\C’)“S? 2 4 NOU 7a03 43 69. The system of claim49 or any one of clains

50 to 68 é’ﬂ"a’e’ﬁendent on claim49 wherein the sensing dewcraaueeibsh NS

identity information whi-ch inparts a unique identity to the sensing device.

70. The system of claim & whey dependent on claim46, wherein the i-d%‘ntady
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After a period of inactivity in the zone of the text field, the page server sends the pen ID-and the pending
strokes to the registration server 11 for interpretation. The registration server identifies the user co;v;sponding to the pen
and uses the user's accumulated handwriting model 822 10 interpret the strokes as handwritten text. Once it has converted

the strokes to text, the tegistraiion server returns th i
¢ text to the requesting page server. The page server nds th
35 the text value of the text field. o T

54 SIGNATURE VERIFICATION PROTOCOL

Assuming the input element whose zone the stroke intersects is a signature field 880, the page server 10
appends the stroke to the signature field’s digital ink.

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

4 . . "
0 pending strokes to the registration server 11 for verification. It also sends the application 1D 64 associated with the form

of which the signature field js part, as well as the form ID 56 and the current data content of the form. The registration
cr identifies the user comresponding to the pen, and uses the user's dynamic signature biometric 818 to verify the

stro. - . .
kes as the user’s signature. Once it has verified the signature. the registration server uses the application ID 64 and
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the application providfr credit to the original page server together with the hyperlink request ID. The page server uses.the ...
25 _l;yperlink request ID 1o identify the source application, and sends the credit on to the relevant registration server 11
together with the source application ID 64, its own server ID 53, and the hyperlink request ID. The registration server
credits the corresponding application provider’s account 827. It also notifies the application provider.

If the application provider needs to credit the printer provider, it sends the printer provider credit to the
original page server together with the hyperlink request lb. The page server uses the hyperlink request ID to identify the
printer, and sends the credit on to the relevant registration server together with the printer ID. The registration server
credits the corresponding printer provider account 814.

30

The source application provider is optionally notified of the identity of the target &pp[jcation provider, and
the printer provider of the identity of the source application provider.
6. NETPAGE PEN DESCRIPTION
35 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-transbarcnt cover 107 is secured
to the opposite end 108 of the housing 102. The cover 107 is also of moulded plastics, and is formed from semi-

40 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
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U] c™a] c adtdtiereof the pen top 105. Respective slider blocks 123 and 124 are mounted to thc ink can;ndge 118 t?r.
cajcal ca
Ul chaUy C@ﬂc@tﬁ&g K3l sl makhpldh cGa 89&9 %Ho%anl opétation hd arvaaged o tatc 2 0] ]
U C‘ﬂ) U camabarrél 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
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 picce 114. The pen 101 has three states of operation. By turning the top 105 through 90° steps, the three

states are:
15 . Stylus 120 nib 121 ou;
. Ink cartridge 118 nib 119 out; and
. Neither ink cartridge 118 nib 119 out nor stylus 120 nib 121 out.

A second flex PCB 129, is mounted on an electronics chassis 130 which sits within the housing 102, The
second flex PCB 129 mounts an infrared LED 131 for providing infrared radiation for projection onto the surface. An
20  image sensor 132 is provided mounted on the second flex PCB 129 for receiving reflected radiation from the surface. The
second flex PCB 129 also mounts a radio frequency chip 133, which includes an RF transmitter and RF receiver, and a
controller chip 134 for controlling operation of the pen 101. An optics block 135 (formed from moulded clear plastics)
_______ _sits within the cover 107 and projects an infrared beam onto_the surface_and receives images._onto_the image sensor132.
Power supply wires 136 connect the components on the second flex PCB 129 to battery contacts 137 which are mounted
25 within the cam barrel 125. A terminal 138 connects to the battery contacts 137 and the cam barrel 125. A three volt
rechargeable battery 139 sits within the cam barrel 125 in contact with the battery contacts. An induction charging coil
140 is mounted about the second flex PCB 129 10 enable recharging of the battery 139 via induction. The second flex
PCB 129 also mounts an infrared LED 143 and infrared photodiode 144 for detecting displacement in the cam barrel 125
when either the stylus 120 or the ink cartridge 118 is used for writing, in order to enable a determination of the force
30 being applied to the surface by the pen nib 119 or stylus nib 121. The IR photodiode 144 detects light from the IR LED
143 via reflectors (not shown) mounted on the slider blocks 123 and 124.
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 also includes a clip 142 for clipping the pen 101 10 a pocket.
62 PEN CONTROLLER
35 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.
40 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
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a] ] CandlubabadH SRl EASAR Y Mlbusada N Okusenya. R Nagayoshi, and M Ozaki, “A 1mm S0K-Pixel IT

CCD Image Sensor for Miniature Camera System”, IEEE Transactions on Electronic Dev:ccs Volt 47, number 1, January
2000, which is incorporated herein by reference) with an IR filter.

Thc controller ASIC 134 enters a quiescent state after a period of inactivity when the pen 101 is not in
contact with a surface. lt incorporates a dedlcated circuit 150 which monitors the force sensor photodiode 144 and wakes
25 up the controlier 134 via thc 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
collision detection to provide interference-free communication.

In an alternative embodiment, the pen mcorporates an Infrared Data Association (IrDA) interface for short-

30 range communication with a base station or netpage printer.

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

The provision of the accelerometers enables this cmbodiment of the pen 10! to s;ensc motion without
reference to surface location tags, allowing the location tags to be sampled at a lower rate. Each Jocation tag ID can then

35 ldcnufy an object of interest rather than a position on the surface. For example, if the object is a user interface input
element (e.g. a command button), then the tag ID of each location tag within the area of the input element can directly
identify the input element.

The acceleration measured by the accelerometers in cach of the x and y directions is integrated with respect to
time to produce an instantaneous velocity and posmon

40 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.
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Us/ ( ) B Fmg% old*gw{sé Elc:»IgQI%)pnn I eir} nozzles. By incorporating the air filter within the cartridge. the operational life of the
15 filter is effectively linked to the life of the cartridge. The ink cartridge is a fully recyclable product with a capacity for
printing and gluing 3000 pages (1500 sheets).
Referring to Figure 12, the motorized media pick-up roller assembly 626 pushes the top sheet direcily from
the media tray past a paper sensor on the first print engine 602 into the duplexed Memjet™ printhead assembly. The two
Memjet™ print engines 602 and 603 are mounted in an opposing in-line sequential configuration along the straight paper
20 path. The paper 604 is drawn into the first print engine 602 by integral, powered pick- -up rollers 626. The position and
size of the paper 604 is sensed and full bleed printing commences. Fixative is printed simultaneously to aid drying in the
shortest possible time. N

- . The paper exits the first- Memjet™ print-engine 602-through-a- set-of-powered-exitspike wheels(aligned alorig" =~ =
c p: I4

the straight paper path), which act against a rubberized roller. These spike wheels contact the *wet’ pnmcd surface and
25  continue to feed the sheet 604 into the second Memjet™ print engine 603.

Referring to Figures 12 and 122, the paper 604 passes from the duplexed print engines 602 and 603 into the
binder assembly 605. The printed page passes between a powered spike wheel axle 670 with a fibrous support roller and
another movable axle with spike wheels and a momentary action glue wheel. The movable axle/glue assembly 673 is
mounted to a metal support bracket and it is transported forward to interface with the powered axle 670 via gears by

30 action of a camshaft. A separate motor powers this camshaft,

The glue wheel assembly 673 consists of a partially hollow axle 679 with a rotating cotipling for the glue
supply hose 641 from the ink cartridge 627. This axle 679 connects to a glue wheel, which absorbs adhesive by capillary
action through radial holes. A molded housing 682 surrounds the glue wheel, with an opening at the front. Pivoting side
moldings and sprung outer doors are attached to the metal bracket and hinge out sideways when the rest of the assembly

35 673 is thrust forward. This action exposes the glue wheel through the front of the molded housmg 682. Tension springs
close the assembly and effectively cap the glue wheel during periods of inactivity.

As the sheet 604 passes into the glue wheel assembly 673, adhesive is applied to one vertical edge on the
front side (apart from the first sheet of a document) as it is transported down into the binding assembly 605.

7.2 PRINTER CONTROLLER ARCHITECTURE

40 The netpage printer controller consists of a controlling processor 750. a factory-installed or field-installed
network interface module 625, a radio transceiver (transceiver controller 753, baseband circuit 754, RF circuit 755, and
RF resonators and inductors 756), dual raster image processor (RIP) DSPs 757, duplexed print engine congollers 760a
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with the master QA chip 665 and the ink cartridge QA chip 761.

Thg,pr‘imcr controller's flash memory 658 holds the software for both the processor 750 and the DSPs 757, as
well as configuration data. This is copied to main memory 657 at boot time.

The processor 750, DSPs 757, and digital transceiver components (transceiver controller 753 and baseband
circuit 754) are integrated in a single controller ASIC 656. Analog RF components (RF circuit 755 and RF resonators and
inductors 756) are provided in a separate RF chip 762. The network interface module 625 is scparate, since netpage
printers aliow the network connection to be factory-selected or field-selected. Flash memory 658 and the 2x256Mbit
(64MB) DRAM 657 is also off-chip. The print engine controllers 760 are provided in separate ASICs.

A variety of network interface modules 625 are provided, cach providing a netpage network interface 751 and
optionally a local computer or network interface 752. Netpage network Intemet interfaces include POTS modems, Hybrid
Fiber-Coax (HFC) cable modems, ISDN modems, DSL modems, satellite transceivers, current and next-generation
cellular telephone transceivers, and wireless local loop (WLL) transceivers. Local interfaces include IEEE 1284 (parallel
port), 10Base-T and 100Base-T Ethernet, USB and USB 2.0, IEEE 1394 (Firewire), and various emerging home

networking interfaces. If an Intemnet connection is available on the local network, then the local network interface can be

-.Msed as_the netpage network interface. - - s e i

The radio transceiver 753 communicates in the unlicensed 900MHz band normally used by cordiess
telephones. or alternatively in the unlicensed 2.4GHz industrial, scientific and medical (ISM) band, and uses frequency
hopping and collision detection to provide interference-free communication.

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

7.2.1 RASTERIZATION AND PRINTING .

Once the main processor 750 has received and verified the document’s page layout.s ;nd page objects, it runs
the appropriate RIP software on the DSPs 757.

The DSPs 757 rasterize each page description and compress the rasterized page image. The main processor
stores each compressed pagé image in memory. The simplest way to load-balance multiple DSPs is to let each DSP
rasterize a separate page. The DSPs can always be kept busy since an arbitrary number of rasterized pages can, in general,
be stored in memory. This strategy only leads to polcntially poor DSP utilization when rasterizing short documents.

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

The infrared (IR) layer of the printed page contains coded netpage tags at a density of about six per inch.
Each tag encodes the page ID, tag ID, and control bits, and the data content of each tag is generated during rasterization
and stored in the compressed page image.

The main processor 750 passes back-to-back page images to the duplexed print engine controllers 760. Each
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’f 1006 &769?v‘ia the %@ ﬂééd‘%cngl)mtcrface 65911913 prcv{ousi& Io(aAed page is regzﬁfrom(l;RAM 769 and passed throug t-hc
4 1O%r( Ingr‘u ine co llér plpclmc Once the page has finished printing, the page just loaded is printed while another page is
loaded. _
The first stage of the pipeline expands (at 763) the JPEG-compressed contone CMYK layer, expands (at 764)
the Group 4 Fax-compressed bi-level black layer, and renders (at 766) the bi-level netpage tag layer according to the 1ag
15 format defined in section 1.2, all in parallel. The second stage dithers (at 765) the contone CMYK layer and composites
(at 765) the bi-level black layer over the resulting bi-level CMYK layer. The resultant bi-level CMYK+IR dot data is
buffered and formatted (at 767) for printing on the Memjet™ printhead 350 via a set of line buffers. Most of these line
buffers are stored in the off-chip DRAM. The final stage prints the six channels of bi-level dot data (including fixative) to
the Memjet™ printhead 350 via the printhead interface 768. o
20 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/siave pin 771,
generates the line sync signal 770 onto the shared line.

... The print engine controller 760 contains a low-speed processor 772 for synchronizing the page expansionand --.-— - . . .- -

rcndcnng plpelme configuring the printhead 350 via a low-speed serial bus 773, and controlling the stepper motors 675,
25 6. _

In the 8%4” versions of the netpage printer, the two print engines each prints 30 Letter pages per minute along
the long dimension of the page (11), giving a line rate of 8.8 kHz at 1600 dpi. In the 12” versions of the netpage 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

30 design exceeds 30 kHz.
CONCLUSION .

The present invention has been described with reference to a preferred embodimcn—t.ajmd number of specific
alternative embodiments. However, it will be appreciated by those skilled in the relevant fields that a number of other
embodiments, differing from those specifically described, will also fall within the spirit and scope of the present

35 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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45, The system of claim 43, wherein the computer system is configured to receive data indicative of an identity
of the user. _ -7 '
46. A system according to any one of dams.uuto 43, wherein the computer system is configured to receive .

identity data from a memory of the seasing devne, the lduntny data being indicative of an ldcnuty of the user.
- 47. . Thesystem oflnyoneofdanns 34 to 46, whmm the computer system IS oonﬁguted tosend datatothe -
35 computer software indicative of at least the drawing field.
48.  Thesystem of any oné of claims 34 to 47, wherein the drawing ficld is ass_ociated_with a visible drawing

zone defmed on the surfsoe.
49. - The system of any one of claims 34 to 47 which includes the seasing dev:ce.
50. The system of claim 49, wherein the seasing device includes at least one acceleration measuring device for

40  measuring acceleration of the sensing device as it is used on the surface, the movement data being generated by periodically

sampling the acceleration of the sensing devioe as it is used on the surface.
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56. The system of claim 54, wherein the elements are disposed on the surface stochastically.
57. The system of claim 54 wherein the coded data includes the elements.

15 58. The system of claim 49, wherein the movement data is generated by ascertaining relative movement of one
or more motion sensing elements rotatably mounted to the sensing device for contact with the surface while the sensing device
is used thereon.

59. The system of claim 58, wherein the motion sensing elements include one or more rollerballs mounted for
rotation within a constraining housing disposed substantially within the sensing device.

20 60. The system of claim 59, wherein componeats of rotation of the rollerball, due to movement of the sensing
device when used on the surface, are periodically measured.

61. The system of claim 60, wherein the components of rotation of the rollerball due to movement of the

" scasing device by the user whea used on the surface are measured by means of:
rollers disposed within the constraming housing for rotation, the rollers being configured to be driven by contact with
25  the rotating rolletball; or
optiqel sensing of rotation of the rollesball with respect to the constraining housing. -
62. the system of any one of clams 34 to 6 1, wherein the coded data is indicative of a plurality of positions in
or associated with drawing ficld.
63. The system of any one of claims 34 to 61, wherein the coded data includes a plurality of tags, each of
30 which includes tag data. .
64.  The system of claim:63, wherein the computer system is configured to derive the relative position of at
least one tag using a:bastsomeoflhetag data of the at least one tag.
65. _The system of claim 64, whmm the relative position is'defined in relauou to one of the following group: a
plurality of other ugs, t.he sur&ce. the drawing ficld, and a zone associated with the drawmg field.
35 66. The system of any oiie of claims 62 to 65, where the computer system is configured to derive ani identity of
' the drawmg field using at feast some of the tag data of at least one tag. :
67. The system of claim 66, wherein the data from which the identity of the drawing field is derived is the
same in all the tags of the same drawmg field.

68. The system of claim 49 or any one of claims 50 to 67 whea dependent on claim 49 wherein the seusmg
40  device includes a marking nib.
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