NPA112 1 METHOD AND SYSTEM FOR | NSTRUCTI ON OF A COVPUTER USI NG PROCESSI NG
SENSOR FI ELD OF I NVENTI ON The present invention relates generally to
conputing systenms and, nore particularly, to a nmethod and system for
enabling instruction of a conputer to performtasks. It has specific
application to the operation of a conputer systeminvolving a form based
user integdgpe. CO PENDI NG APPLI CATI ONS Various nethods, systems and
apparatus relating to the present invehtion are disclosed in the follow ng
co-pendi ng applications filed by the applicant or assignee of the present
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systens and apparatus relating to the present invention are disclosed in

the foll EfAdNNg applications filed by the applicant or assignee
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PCT/ AUOO/%%?@O/O?%AUOOIOOMQ, PCT/ AUO0O/ 00520, PCT/ AU00O/ 00521,

PCT/ AUOO/ : / AUOO/ 00523, PCT/ AUO0O/ 00524, PCT/ AUOQ 00525,

PCT/ AUOQ' 00526, TiRpdiRtiaueo s fiigsXp-pendRCHrlitd0 0% 60 528 porGhtrinb o 10653 Gence.

PCT/ AU0O/ 0053Qiang)1gﬂeﬁ'a@0é and aﬁﬂ&é ﬁ%reself) mﬂﬁm glgéégd in the
PCT/ AUOO/ 00534, PCTI AU0Q/ 00535 CT/ A PCT/ AUOCO 0053

PCT/ AU0O/ DB copEtrammalypes S bb%ﬂrfmlﬁef/%e%weo f%ﬂe?vmsmn 30 June
PCT/ AUCQ/00542,  PCT/ AUOQ) 00543, PCT/ AUOQ 00544, PCT/ AUOQ 00545,

T Ay oot R o T8 BT,

PCT/ AUOO/ 005 EﬂCT/ AR T G”Q@Q/ OOWEGWCZRUGJ@O@%@Q’ CTEATI00/A0T06,/ B0 B8 H0/00767,
PCT/ AU00/ 005 6T/ ARS58/06460, 0¢ 0BG R00 T8, TPARGIRRPA ! pcPaTibhddd R 1aR8 Ho/00776,

PCT/ AUCTY 005@’%T/AUOO/00777 PCT/AU00/00770, PCT/AU00/00769, PCT/AU00/00771, PCT/AU00/00772,
PCT/AU00/00754, PCT/AU00/00755, PCT/AU00/00756 and PCT/AU00/00757
The disclosures of these co-pending applications are incorporated herein by cross-reference.
Various methods, systems and apparatus relating to the present invention are disclosed in the
following co-pending applications filed by the applicant or assignee of the present invention on 24 May
2000:
PCT/AU00/00518, PCT/AU00/00519, PCT/AU00/00520, PCT/AU00/00521, PCT/AU00/00522,
PCT/AU00/00523, PCT/AU00/00524, PCT/AU00/00525, PCT/AU00/00526, PCT/AUQ0/00527,
PCT/AU00/00528, PCT/AU00/00529, PCT/AU00/00530, PCT/AU00/00531, PCT/AU00/00532,
PCT/AU00/00533, PCT/AUQ0/00534, PCT/AU00/00535, PCT/AU00/00536, PCT/AU00/00537,
PCT/AUG0/00538, PCT/AU00/00539, PCT/AU00/00540, PCT/AU00/00541, PCT/AUQ0/00542,
PCT/AU00/00543, PCT/AU00/00544, PCT/AU00/00545, PCT/AUQ0/00547, PCT/AUG0/00546,
PCT/AU00/00554, PCT/AU00/00556, PCT/AU00/00557, PCT/AU00/00558, PCT/AU00/00559,
PCT/AU00/06560, PCT/AU00/00561, PCT/AU00/00562, PCT/AU00/00563, PCT/AUG0/00564,
PCT/AU00/00565, PCT/AU00/00566, PCT/AU00/00567, PCT/AU00/00568, PCT/AUG0/00569,
PCT/AU00/00570, PCT/AUQ0/00571, PCT/AU00/00572, PCT/AU00/00573, PCT/AU00/00574,



PCT/ AUOCQ 00570, PCT/ AUO0O/ 00571, PCT/ AUOCO 00572, PCT/ AUOCO 00573,

PCT/ AUCO' 00574, NPA112 2 PCT/ AU00/ 00575, PCT/ AUOCO 00576, PCT/ AUOO 00577,
PCT/ AUCQ 00578, PCT/ AUO0O/ 00579, PCT/ AU00O/ 00581, PCT/ AUOQ 00580,

PCT/ AUOCQ 00582, PCT/ AUOCQO 00587, PCT/ AU0O0/ 00588, PCT/ AUOO/ 00589,

PCT/ AUO0/ 00583, PCT/ AUOCO' 00593, PCT/ AUOCO' 00590, PCT/ AUO0O/ 00591,

PCT/ AUCO Q9392, PCT/ AUOCO 00594, PCT/ AUQ0/ 00595, PCT/ AUO0/ 00596,

PCT/ AUCQ' 00597, PCT/ AUO0/ 00598, PCT/ 00516, PCT/ AU0O/ 00517 and
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object, or in the vicinit ereof ; and activating utton or ot

sel ection neaffs/dPo0Es é@IOOfPHQ%PéJTé‘EﬂO@Pﬁléﬁndd’éiré‘é{og/o@%bresent ed in a
graphical format enabled a user to instruct a conputer to performtasks

W th respRRCKGROUNBL obj ect. An exanple of this approach is the deletion of
a docunent fr ofhd AEnCAIRHLIGN userWbrE:Pes el é% @l’t%seggﬁera?eg% %ﬁeglgtl\%f er%%} ed by
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obj ect ansdle‘ft’ﬁnwwf’e"ﬂtt}*?enﬂmﬁ ect, generally referred to as "dragging" the
object, into the vicinity of a graphical representation of a command t hat
woul d execute t ¥ Se&é‘%’?r%d’“ﬁﬁ%ﬁpmﬁmﬁ%ﬂ P @Phfel Smrpndldfa vl ® Wdmctithe use
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command, dBeARA. TbbstoRR Eduli@lsebd AL AV IRALiRY: RlES Bih Jues 0b) ect onto  the
represented command, generally referred to as "dropping” the object. The

gr aphi cal user Aﬁlhl&ﬁaﬁt&iﬁﬁp;ﬂ&ﬁh fof eehuua@ rascompuseh oY@ rfbron tﬁeﬁtﬁ&%‘f aélé%mg?lsx{ dbfebut es
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object, or ,attribute drag it into the vicini gr aphi cal
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The graphical user interface assisted users wishing to associate attributes with objects. This

could be effected by selecting the graphical representation of an attribute and then selecting the graphical
representation of the object to which the attribute should apply. Alternatively, the user could select the
graphical representation of the object, or attribute, and drag it into the vicinity of the graphical
representation of the attribute or object and drop it, thus forming the desired association between the

object and the atiribute.

Additionally, the use of such a graphical user interface enabled users to relatively easily
associate objects with one another. For example, when sending an electronic mail message, users often
wish to attach an object to that message generally in the form of a document or picture that is relevant to
the content of the mail message. In such a circumstance, the user is effectively associating two objects

with one another, namely, the document or picture and the electronic mail message.




wi sh to attach an object to that nessage generally in the formof a
docunent or picture that is relevant to the content of the mail nessage.
In such a circunstance, the user is effectively associating two objects
wi th one another, nanely, the docunment or picture and the electronic mail
message. NPA112 3 SUMVARY OF INVENTION It is an objective of the present
i nventi onypQqprovi de a net hod and systemfor enabling instruction of a
conputer to performtasks. The invention provides in one aspect a nethod
for enabl sugMARYtORIGIVERTION a conputer to performtasks, the nethod

including the steRs,Qbecidt O¥indpR%nAin an Wp&@u@t &Rata stte qrmgri nt abl e
on a surface to gq,OVI e one or nore Vi eV\ﬂb ein Orrra?ll on zones

rel ating {¥TER8 ot comBYE teRFEPmdtske cormands and one or nore second viewable
informati on zones relating.to.one or nore objects; receiving, in a conputer
system indi cat iRy dEFY PP & LS i8erd Betndder Sptipg istclip of Reoprir to

regar di ngpmﬂthe@iethbmlmmemgpsdéw ce relative to the surface, said
novenent including a stroke of part of the sensing device on or relative
to sai d surfaceprovifingp pscewith g, leastpng from poridlt @ra syise enpravidk doe onnbd dirst
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i nf or mat i BR 2 6 HEEmatgnEPnes ?IE‘BV"FWI@P&PBFF%Q the stroke as designating (i) a

respective one qr re o id _available conmands apd (ii respective
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desi gnat e@e%sting wverpat @,f tlsf semstni dewaﬂ*tabtoethq:mm ntogemetthiecldiag iz gtk tl one or

mor e of Sﬁhdfﬁbde&@{g%evw-gla@oﬂrﬂé’tﬁ@%o'sﬁﬁ'su%&v' des in a further aspect a system
for enabling instruction of a conputer to performtasks, the system

i ncluding: at | E!&S;ﬁ'ctlﬁg‘len fhe eotippied s@&tagbhlﬂ R tBe RBIEHACGud 7 HRIOMe AR @RQ,PT NDre

first V|e1 es .rel atln one or re. avail abl e
commands ﬁ%%&%ne o% oﬁaru&egrsSte‘(’:nZ’)“Ffl11 © IERAsP &° ?ﬂ"’%} RS B’Hrerir’gf*f"é%swi“gl"ﬁf"i’% to one

or nore obfometier zosesapdiherchyrinteprstiog thefsweke lased;sgnatnmgl) ia elpectak iompr dateaf faldom a

Sensi Ng Oe¥iable cARRNALEM PV rePeddSthe o iRAAT id i PRYUEITENt of the sensing device
relative to the surface, said novenent iIncluding a stroke of part of the

sensi ng device ijlymg nfmé aﬁﬂpwer syenB At BesBbbididaCor AREGRATRMEST SHheMAdapt ed
to deter ‘% {é&) LLhe | ngalg ecpsg data received, if the sensing device
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t hereby designates (i) a respectlve sal c?%‘feét commands
and (ii) P& ?’E‘éﬁ@c‘?‘?if@“ﬁﬁ@“‘b@g nore of sal d Obj ects one or rmre of said

avai |l abl e connaq : :
at least’one form printable on a surface to provide one or more first viewable information

zones relating to one or more available commands and one or more second viewable information zones

relating to one or more objects;

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

part of the sensing device on or relative to said surface,

the computer system adapted to determine, from the indicating data received, if the sensing
device stroke substantially links one or more of said first viewable information zones with one or more of
said second viewable information zones and thereby designates (i) a respective one or more of said

available commands and (ii} a respective one or more of said objects one or more of said available

commands,

the computer system adapted to apply the designated one or more of said available commands

to the designated one or more of said objects.

In applying the invention, the at least one form may include coded data indicative of at least




the conputer system adapted to apply the designated one or nore of said
avai |l abl e commands to the designated one or nore of said objects. In
applying the invention, the at |east one formmay include coded data
indicative of at |east NPAl112 4 one reference point of the form by neans
of which the indicating data can be generated. Additionally, the coded
data may Reaihndicative of the forms igentity. In an alternative form the
sensing device may generate the indicating data independently of the form
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A sui tabl e manner of sttoke may

devi ce, n ech

be prescrl Q&/ K ma’p‘t’e"s%“‘g‘%aé‘ gLE ]“%f&t‘ %ﬁ?rﬁ‘h?f?magvﬁéﬂma?eé?‘?%%ﬁ%’éfﬁ iM3¥i on, or
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conmand th dlﬂfefa‘f'eﬁ darinad adsbriaties grag tobjedt with@ colemi gt ﬁéjla@et?lré%gsmtegjase @e[yl y an

obj ect ma n t e torable by the c uter system
r epr esent %()Ip]%rl té/n o@an g?inﬁes%r lt(e 631 atmg o %bé%Eangfxteaﬁm Eéthe gonrpan iib"]ttf']ém a

conput er 97 F&, OIaV%mgéﬂﬂ @, Orme@mnﬁmrﬁ@teﬂmpminmdanwc ctennrifl rapal bfabd € t 0 be
ef fected dyigdaheogaaput er system For exanple, it may relate to cutting,
copying, deleting or pasting an object. It may relate to applying an

attribute to anchhbjyesiobjes uﬁ&ns@ﬁfyalycz@da@wsmmex} tHE EompBAGidAd repRYLAR! iy €T C. TO
ect, etc, to a text object.

an i mage a_sj
Accor di ng y,pqg%idmg%eor am’%laﬂrll\?’e%'?t%%xﬁ“?)'? %v?“ﬁ’é? ‘i{ ©&JEPEhnd a met hod which
utilizes one or AMBfBand AR LERARLE nt er.ac Wi uter. system
Wi | st the novel method and sgstem %?‘f/aﬂ%ble%besegﬁteq biynt%‘/eecr‘\) n%&'l B& used in
conj unct | BRI (e r%‘i‘tﬁfﬁ %‘“@%ﬁﬁﬁﬂ”éfdew ‘ér?ﬁstlilmmaobm'r ﬂtlwlrdm 1p qpplwflganr ed form
it is destibimed ah Objﬁpeﬁcataea VRS, teRtufeDIHMHE Forfhe WOl on inBUCEL RS of 1\ feﬁter net.
Physi cal Isyy, &ﬂgt Jtc?%at ob §posed on a surface medi um whi ch nmay be of any
suitabl e Structure.  Ho , in a preferred enbodinent, the formis
di sposed on shegt J&Bl rd, u has the coded
data printed on it a%? e%esﬁl ﬁ%ﬂﬁﬁ\%@pﬁ%ﬁ%{ears Smll%lﬁa\lfinﬂF V\/ﬂ“tﬁgﬁﬁﬂ?%ﬁmoﬁlstem
The coded™5tPabls o ifetoiing HHl aopmpusy sysim| Yhilshige nﬂdtmeéwt#udsystpmwme outesi de t he
vi si bl e Sﬁl@ﬁﬂoﬁﬂﬁ}bdxﬁéﬂhﬁkb}huﬁdﬁ&bﬂﬂﬂ&zﬂgk c&rﬁbu@?systém%m ﬁlﬁncﬁl%%e@én%d P—L é i Si bl
e visible

subst anti 44,V | e e The formmy al'so 1 nc
mat eri al & Lo erl"alofil‘:iweasc'mln CBP%‘{rjlf S‘Hh %hea{"tﬁ"é“ér such as the application or

pur pose of the . ol f.or tion regi stered or
correlate in poltsh?{‘fmc%%qmﬁm ﬁ% \é& evanfmlﬁn éf nﬁi&%ﬂ@’dﬁeﬁg‘l’l S“”‘Tﬁ%“%‘ﬁf%rfem al so
i ncl udes FY™EEh 4T PrelE %Oé%e%éhﬂfel}n iddiseesddraprshaehmatéripl ekt & pfve mcthmmt er

system amith b (ReERd Hﬂ:S}Erﬁ{Eﬁ 8t arfdthféQ E!to% B%Fa@hcﬁ% b QJﬁﬂabteF@% 93k t the g
Corrpac an

sensi ng devic a vari et is prefer
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information may be registered or correlate in position with the relevant hidden coded data.

The system also includes a sensing device to convey data from the form to the computer
system, and in some instances, to contribute additional data. Again, the sensing device may take a variety
of forms but is preferably compact and easily portable. In a particularly preferred arrangement, the
sensing device is configured as a pen which is designed to be able to physically mark the interactive form
as well as to selectively enable the coded data from the form to be read and transmitted to the computer
system. The coded data then provides control information, configured such that designation thereof by a

user causes instructions to be applied to the software running on the computer system or network.

The nature of the interaction between the form and the sensing device and the data that cach

contributes to the computer system may vary. In one arrangement, the coded data on the form is




as well as to selectively enable the coded data fromthe formto be read
and transmtted to the conputer system The coded data then provides
control information, configured such that designation thereof by a user
causes instructions to be applied to the software running on the conputer
system or network. The nature of the interaction between the formand the
sensi ng dgyi.ge and the data that each _contributes to the conputer system
may vary. In one arrangenent, the coded data on the formis NPAL12 5
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conput er system and: é*a“%g%’a‘ i th%y T ?meigléﬂ&v‘gﬁsaeeﬁl %O]fsrs%eﬁ’laq f?rém@é‘ﬁ%mf‘?ﬁ“ﬂew ce.
As i ndi catr@tthe Bispetiveipra. E‘y@%rélmean@teﬁvmwe of fotnnpart of fhe @orhguEn system iagticead | y

suited todegpRiad ﬂc@s)é%ta@i‘oﬂl%é’@:ﬁ&&g deicd R $ndREARPETRAL tetnhagld B{e{hm & e A ©
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Further, 'Bff %aé’%rc?“‘% l}f‘fl(??sﬁim‘“ e’éf?fe fog @ é%l’%ﬁ“@? Syftﬁn r@‘éamf"ﬁ%?r‘inaf“hﬁl%’ffﬁﬂ bafitevepl ayed
on a corrputilepnal sopatensysidinr @tmvaiwamagamafapdoseﬁatnofs wHidehy &é’d da&ﬁsbley bf@iSrecofi@N  be

read in QrdQRk.q k I the |like and is
portable and dis Lg{sﬁgbf]%ted lgi?t&%telé%r%%%gp 6's %‘f?\n% \REP %aaﬁoﬁ’pﬂtf awi ng
and hand<st MPIﬁgV% BarBRdogsast we@ba\nmwmaﬁefr@ﬂdsbrghtéameqr rqucln Resss offee

expr essi apilll bafe liMRUd is\bbRabR 260 BEH4tBlk. Fuktﬁﬁ\/'rﬁ&@rtﬂ s9dich IRWS &r hARuEKin I PTION

OF DRAW Pr ef ed an nmbodi nents of the invention wlT now be
descri bezl'%%o u\ﬂé% éef R g“f?’l‘& Ef? Ty SERA MFIESS S SPresiipn e WP Vi Empdes he

accorrpan;lqewgardmd\mongs, in which: Figure 1 is a schematic of a the
rel ati onship between a sanple printed netpage and its online page
description is a schemnatic view of a interaction between a

net page ﬁ'ﬂEFBEgﬁ?'ﬂ@“BFPﬁﬁMNG% net page page server, and a netpage

app| ication serﬁyﬁqrred and other embodiments of the invention will now be described, by way of non-

limiting example only, with reference to the accompanying drawings, in which:

Figure | is a schematic of a the relationship between a sample printed netpage and its online page

description;

Figure 2 is a schematic view of a interaction between a netpage pen, a netpage printer, a netpage page

server, and a netpage application server;

Figure 3 illustrates a collection of netpage servers and printers interconnected via a network;

Figure 4 is a schematic view of a high-level structure of a printed netpage and its online page description;
Figure 5a is a plan view showing a structure of a netpage tag;

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

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




Figure 3 illustrates a collection of netpage servers and printers

i nterconnected via a network; Figure 4 is a schematic view of a high-Ievel
structure of a printed netpage and its online page description; Figure 5a
is a plan view showing a structure of a netpage tag; Figure 5b is a plan
view showi ng a rel ati onship between a set of the tags shown in Figure 5a
and a fielgh¢f Vview of a netpage sensing device in the formof a netpage
pen; NPAi 12 6 Figure 6a is a plan vi ewfshowi ng an alternative structure of
a net pageriagsa ikh P Eenbowiss @ aRtlnfive\ir @S OWiyRE: @, €l at i onshi p between a
set of the tags shown in Figure 6a and a field of  view of a netpage

Sﬁnsi ng deigire éb is mplihdevf shﬁvmgﬁrelaio?ﬁtppﬁ@&nﬁ@ﬂ btl:]tEé 4B watn fiigiweaéala&da%rhemioew

showi ng a . of .ni.n the tags shown in Figure 6a where targets
are sharggl‘%%t \%g%ggegid?ga%‘élﬁetm?"oé{g%gr;w%natﬂa gpeé‘d is a plan view showing the

i nt er| eaviipge &y | ; t odewords, of the tag
shown in F?Lgur e%fg%%&%ﬁ.ﬁ%ﬁ%&;&ﬁ{%& %ﬁﬂleot{kg%&%% P?gﬁrﬁgéwpef 0eEetT g and
decodi ng ﬂ'F’g‘UF*‘i“Y"FHﬁdJaF‘?n 8 8 is a perspective view of a netpage pen and its
associ at e | ta -sen%i%ni% field-of-vjew cone%a_ Fi %gre 9 is a perspective

expl oded VFEW of *PRE VREFIRGE HSeHerShRRimS Fotakenf s sgnbofsiofthe Eoun gpdgveordg of
schenmat i cthblapdkvain&gnatz,of a pen controller for the netpage pen shown in
Figures 8 and 9; Figure 11 is a perspective view of a wall-nounted netpage
printer; Pguteaiovehat of atng imagoprodesing enghledoties dlgmigith  of t he net page printer
of Figure_ 11, Figure |2a is an enlarged portion of Figure 12 showi ng a
section of EFHE! APFHPERIRT ST 9t A peReggRcn 8% itg Avociited trs-soppiagticldafgiomistng; Fi gure 13

engi nes. oFeire REFBRGY HBrRTEr ok Pt S H guro 14 1s A |
honn i n R eo s R ¢ BB o Bk R e Bt b VR AR A 481 him of
dupl exed mgddt iﬁf}gﬁﬁb@ﬁ»‘é@ﬁ%fbﬂi\!vﬁ[n%uﬁ%emﬁﬁt;!w printheads associated with
'([j_he pri n'zifgrur;ngnt rol Ler shown i anJﬁégrre 1?}; Fi gurf:_ 16 is i4SCh§mitS| cF_bI ock

i agr am dfi i skdiibn BRGEHIE IGQMA f B¢ Ne@hgePRAWDS FilBuré 1 IGUTr €S an , rlhgure
17 is a perspective view of a single MenjetTM printing el enent, as used in,
for exa{’r}ﬂi@,re Zhé an ?léztrgragtetlti{mthfrﬂ%re lgﬁhoﬁilgwrs@ﬁoﬂ:?ﬂiewgu@fqr ﬂngémgiﬁf{s?a&j gl&l a t
per spect i Mg wiseof a small part of an array o nj e printing el enments;
Figure 19 |es as se)?i es of perspective views illustrating the operating cycle
of 'the Nerguel (E0 Nclaldd Vi of Gl GIRAI SN OWkirla SLHBE adllrinfch @i St EOncrfecd

m e ad,

perspect|p\r/].§ter\/0|ﬂe_i\/gvurgsf11%ndsﬂ?rt segnent of a pagew dt M prin

Figure 14 is a schematic block diagram of a printer controller for the netpage printer shown in Figures 11
and 12;

Figure 15 is a schematic block diagram of duplexed print engine controllers and Memjet™ printheads

associated with the printer controller shown in Figure 14;
Figure 16 is a schematic block diagram of the print engine controller shown in Figures 14 and 15;

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

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

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

element shown in Figure 13;
Figure 20 is a perspective view of a short segment of a pagewidth Memjet™ printhead;
Figure 21 is a schematic view of a user class diagram,

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




Figure 21 is a schematic view of a user class diagram Figure 22 is a
schematic view of a printer class diagram NPAl112 7 Figure 23 is a
schematic view of a pen class diagram Figure 24 is a schenmatic view of an
application class diagram Figure 25 is a schematic view of a docunent and
page description class diagram Figure 26 is a schematic view of a
docunent apdipage ownership class diagram Figure 27 is a schematic view
of a termnal elenent specialization cfass diagram Figure 28 is a
schemat i CFigireys 0 sclenfitidibkora b@IBRRS aiszRACT al | zation class diagram Figure 29
is a schematic view of a hyperlink elenment class diagram Figure 30 is a
schenat i cFigire¥ iof schenyipaedt ifakarpli@a@mrtzsssipgaingl i zation cl ass diagram Figure
31 is a schematic view of a hyperlinked group class diagram Figure 32 is a
schemat i cligireif ind schenfaty vigvcdfa decunénnand ange desbriipgfon @as8Bagiam; @ schematic vi ew of a
digital ink class diagram Figure 34 is a schematic view of a field el enent
speci al | ZH48¥oH &4 sshanaty iRyt of Adocumpngand pagg Swhesship chssidiserami ¢ vi ew of a checkbox
field clal§.s dj.agra Figure 36 is a schematic view of a text field class

di agr am Iﬁff’egjtﬁ a%@“ia‘éc Ve A EFREa! Eemynbipeifizaonglastidiaetime fiel d cl ass di agram

Fi gure B%i%uoeﬁ igellstocl\{\égn}q 1cr\;iewocff€gt&iciegggl{%gpeéigi%&fgﬁgg digqlr orithm Figure 38ais a

detail ed wchar one step o figure 38; Figure 39 is
a schenmat g, V106V RfentiddEors flLYA g{g};{g ent class diagram Figure 40
is a scher;gautri c view of a suggipr%kteﬁeon ggid\%rr%g?pr otocol; Figure 41 is a
schemat i CFiptireEW i scRemBYARSH df DKypErBAUSSent GheBitiSaitbn @83 bram 1 QUre 42 is a

schematic view of a hyperlink activation protocol; "Figure 43 is a

schemat i cFigtired iOf sclembinrviowsl D igp&EnledgrPpip@la@Gieramfi gure 44 is a schematic view
of a set of user interface flow docunent icons; Figure 45 is a schematic
vi ew of aFiget32dfa sglwaptici viewef § fooeclpadiegringayout el enent icons; Figure 46 is an
illustration of various strokes which can be used to apply attributes or
comands FREME 2 sphematicrviswsf @ digiplink daspdieerast nore obj ects or object features;
Figure 47_.is a.schematic view of a draggable hyperlink class diagram

Figure 4d 1%332 ISASHISTRRTC ™ PF 2P bTemer serelfizatian clypsifea®l ass di agram NPAI 12 8

Figure 49Fié.u§e B isSaCs&eemn‘aat;(civg:f:w\aE ae c\:ll\llecgcgoxqieﬁ%lases%gaigrgrg; hyperlink class diagram
Figure 36 is a schematic view of a text field class diagram;
Figure 37 is a schematic view of a signature field class diagram;
Figure 38 is a flowchart of an input processing algorithm:;
Figure 38a is a detailed flowchart of one step of the flowchart of Figure 38;
Figure 39 is a schematic view of a page server command element class diagram;
Figure 40 is a schematic view of a subscription delivery protocol;
Figure 41 is a schematic view of a hyperlink request class diagram;
Figure 42 is a schematic view of a hyperlink activation protocol;
Figure 43 is a schematic view of a form submission protocol;
Figure 44 is a schematic view of a set of user interface flow document icons;

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

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

palette or menu to one or more objects or object features;
Figure 47 is a schematic view of a draggable hyperlink class diagram;

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




Figure 50 is a schematic view of a selection page server command cl ass
diagram Figure 51 is a schematic view of a selection retrieval protocol;
Figure 52 is a schematic view of a photo al bum page conposition user
interface flow, and Figure 53 is a schematic view of a photo al bum page
conposition form DETAILED DESCRI PTI ON OF PREFERRED AND OTHER EMBODI MENTS
Note: Menyed;gmis a trade mark of Silverbrook Research Pty Ltd, Australia.
In the preferred enbodi ment, the invention is configured to work with the
net page NEEWOIIEEschGREPUERS 2SS LG BypRink 6hBlikgdn.0ver vi ew of which fol | ows.
It will be appreciated that not every inplenentation will necessarily
enbody al Figwe 5y ehamsd viof oft beecS@Qagelskrter 0@inRind SasaligkrAxt ensi ons di scussed
below in relation to the basic system However, the systemis described in
its nost EBenpflds eschatis tiov ofpedete réthiealpesdolf or ext ernal ref erence when
attenpting to understand the context in which the preferred enbodinents
and aspect8Woi? i hshgyaticdsyt ofip phataraltivgmpagssempesidon usey intrafflowianirar y, t he
preferredF.for .0f the netpage system enploys a conputer interface in the
form of a FEpPEt® SHTPETE™ of fghotq Abumpagsioragopition farr f ace whi ch cont ai ns
references to a map of the surface nmintained in a conputer system The

map refer } I i devi ce. Dependi ng
upon t he %?@ﬂél;lf259%1?@p@ﬁ%ﬁsﬁgﬁgﬁﬁ@gﬁ%@%@%&; be encoded visibly
or i nvi si By, mUhd SFSPIRES PN TETREIk Besiash Rt A¥stelieal  query on the mapped

surface yields Ungnbiguous mep reference. bath wthin the map and anmong
di fferent maps. ﬁ{}h %ﬁgg?golrémsyts LI RAT L BRIRTH 9 Wy 15 stp2eedisierked eat ur es
on the nejypedersypiface,de@id weoiwi off ridmfolows. damilbée npfreciagd abht bas eednon Map

r ef er encempRuHRkib I (R)ssRilP GRSyl of 8k 565 Uﬁtﬁﬁsp%&dc%eéiﬂ%nm%i’s?&ﬁ&gcﬁéeséace- The

t
informati,o t.huz retrjieved can take the formof _actions whic

initiated by P a“B‘bf‘Pp‘l}‘t Rpic syleme Hpvgerpbn S5Em 3t dessribedoip dtf sno¥ commiety Bspomse t o
t he oper atdwes e ndedifoe r:agtal Gferentetwhed iempring icutBerdi@a tHd lc@fiext thvhich e PleRhf I €d

form theerﬂ%@&hﬁ&%%n@éé&&@gftﬁeg;lrésgn§m9”ﬁtnhoe Qproduction of, and human interaction
wi th, netpages. These are pages o ?e}g?, ‘graphi cs and i mages printed on

ordi nary paper, mits Winsh dberrelt 18 oF i N fgrmation is
encoded 0 I?Pcog;g%gjes us?ﬁgﬂgi}{lk v?/hi choi @L gﬁ%g%%gr/ltfg?a yyplg%%?pg}e{ﬁtegcfbn t he

unai ded Peheripgsihat i A RbvisaL susyoeiwhighepripigs refrencedeleantitha sureen be

sensed bymamiepin ca@imbyter sjsprg MRgnipesferaiies i BI@BdH beeh dpProphi@ BRlhpPadee.syst em

In the pr i tive b tosandep erlinks on each page can be

clicked w ﬁ‘ﬁ%ggpofggl%%?cg&r%égesté&?nhﬁgfn ﬁ%fefo%pef rm8¥ng? ﬁ’é"cﬁ%f’ﬁ@?’ I?PB‘P“S‘PIESP si gnal

pr ef er enc@$dqfiaeddn vyeh ey khaswlosabquery jon tho meppediiydiatic tields an undugiguouatiap teferendy  hand

on a net pogeiihs BdHaQBia6Bkd UIHGE BGR ZRAR lrlt‘sggg%%ll %%tatirpi{-%m&ﬁ ngofout ext in
ed in, In other enbo

the net Rage s%ﬁ]tem %I low ng forps to be Til] , _cfi nment s,

si gnat ur e€ T & &R BFPPEHh et g inforpationyeap Bevstriped basgd qpavap refesences aynpbisdi ng

e- conmer & atsensing doice 0% witlothb eaped stefadey Tha witbrmtitioa @ds rebdRANL2n QkeAe folnl St I at ed
i n Fi gur g¢ibns @hiddlake t ainteractive formwhich can
be filled in by ateheg%sd gr%%g‘tgﬁ’“%ﬁ%?’é aetf%;{}‘?fs"gﬁ“ PREDHRPEY tﬁ%‘é@?"”é‘?{d

" el ect r orf*Eagfipnvith thy;surfacq,fafeips cat i on

In its preferred form, the netpage system relies on the production of, and human interaction

with, netpages. These are pages of text, graphics and images printed on ordinary paper, but which work
like interactive web pages. Information is encoded on each page using ink which is substantially invisible
to the unaided human eye. The ink, however, and thereby the coded data, can be sensed by an optically

imaging pen and transmitted to the netpage system.

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

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




bet ween the pen and the netpage system The exanple shows a "Request" form
contai ning nane and address fields and a submt button. The netpage
consists of graphic data 2 printed using visible ink, and coded data 3
printed as a collection of tags 4 using invisible ink. The correspondi ng
page description 5  stored on the netpage network, describes the

i ndi vi dua|p.8l,.ements of the netpage. In particular it describes the type
and spatial extent (zone) of each intefactive el ement (i.e. text field or

button in the exgiRiRikd mtIqureai lag}%ttt:(h&tpgﬁtlm%Fé%ﬁtta%lggwggﬁﬁ Gkl o bt erpret
i nput via, the netpage. subm t or exa , . has a zone 7

whi ch cor@&éd’bﬁaé}‘et‘ﬁﬂtbﬁ&l %%ﬁalhawné% whted greey (,eB’FtFOé@%]éfnd‘i‘%ifj’W%P% 8. As
i |1 ustr ati@tveemnthEipguang t, netplpe ys&trpageexmeme dods a ardaticRd e‘csme:dntilﬁﬁma&i‘e aphich is
shown in r nd i N. e beow woy ks in
conj unct i %Hg%ftﬁﬁs gnﬁr?g&qné%élgopr?%tng 8?[?913“ A ERES efi%ae% p“n(t:egr‘l’?\"égc‘fl e '“% "M i ng
appl i ancecoﬂ?ﬁrdaﬁémﬁﬂtc%#sfalcelécw ofiaesi 4 using wisibIE fres. B@wormpomﬂmﬂaefs@caln@n 5,

COMUNI CadiR& onIIRGUHEE YerWbrk, hleshh&s M 1nRR L Qéﬂléﬂfs%f fhé/ﬁeﬁ)a& Btk RAged.adi 0
link 9. Tgenet&%ﬂgi gxrt é 601,ha ref rred formof which is shown in
Fi gures | 99 203 G AL} péerh Mk m&’&t(‘aﬁ fextfisld gpputtpyin dhsjcxanipls). dre| i ver
peri odi cadllby tlemeipize siermnasorpely Srmgbtizpe i the\BRAGE Ik, subEgRAbTE Sor exapled| 09S,
br ochur esha?‘QQmQ& Qﬁéh CBHQ n Blhggl:ﬁtxal @)lttl,nt &Eﬂe@gr?e ogémg@rfgﬁ gual ity as

i nteractive net pages. e a  personal uter € netpage printer is

an appl i ance whignugamd Q@lgmfegrth@a%aﬂgblp%n 1Madgreﬁmumqf@mh4§&%m%%m@@ area
where t he rn cg e%ﬁ/s s first consumed, such as in a user's kitchen, near
$90 2] e

a breakf as s e baloR TPk fyo R tigfoithe ogpacei BT EQhr @ lpEPelt he day.

It al so comested pnnh@doip@hamp:, fodbaiet office @afidbidhse. BRthen i WiteREslne® cHRMGcHBS .

Net pages sQJu!reﬂh%ﬁlﬂ%tnetF epglla hogfr georg(ﬁgmtgl on conbi ne the ease-of -use of
te

paper with the ss an I'n activity of an interactive nmedium As

shown in Figur en%,nem@pﬂﬁgr@@g@prp@&dlf% ok BAiEH i8Gbon Wirlghred 119 Ps%g@&lesé?i@é@ on a
printed ne conmuni cates, via a short-range radio link 9, the

t and
i nt er act |”Bﬁ1|8 © e‘ﬁfl [?fé"t i g 5rdelivere Periodialy prgndpmagad. Bﬁriona]géﬁwsﬂa?f‘és PAgegiResct i on to
t he rel evanbgnbbgage ardager gblioatdns, b0 plifted it migh ryaliet A tirit@adtivel ﬂatpaga@ Rl At €
ci rcunst RRGE 5 &SR ondi na a I i cation
conput er aﬂsg%@v\é)%g& runni ﬁ’g Xﬁgréﬁq?%?%gwglpp |cei T 6n lreT"ravagrn% Tﬁe a‘fﬂ'hé%g
appl i cat i '®#P ¥E<here hyapming nevrifird emreimed.sechpbin g esevihiiichen,nsar p biesifdabloer t he
ori gi nat lﬂag R hobdeRd1d’s fdiR oR QEpRAGE fo YR IRYNH SsolBAE; i AdRtoHEdeddtpY pdHREIE and
convenient. in the preferred enbodi nent by being used in conjunction with
hi gh- spedd AT EEPEct r onechani cal syst em (I\/EI\/S) based i nkj et (Menj et TM
printers. Int r&f r m echn at i hi gh- speed
and hi gh- qual i Pls ohd rlp‘rln‘#n%(?gt by e Of Eons"mpttl daﬁoﬁgezfs%'o cGheUt : rs“.”t'hglff its
preferr edﬂqeb‘}f’?ﬁaﬂ%mﬁq@ftﬁélg@a’p@@TﬂF@atﬂF‘b‘Hﬂ has the physi cal characteristics of
a traditional newsnagazine, such as a set of l|letter-size gl ossy pages
printed in fulfs BB FgHe Bobrrewpasesn 10b iiprstsrol de reed dasyong gaigie gfat i on
and conf drdnébdnendniane] vingshort gd vedip Bk, ME inftkRfionaX P hdiafSprinkRe TS SHidtePEh1

avai | abi ls.Erde tﬁ)ef in?eq'a%f’f)b%b%nﬂe lrggv%tnn aga‘eC %aeg% Sservet lPd For mfA\ rpre?atlon In appropriate

circumstances, the page server sends a corresponding message to application computer software running

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

on the originating printer.

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

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

The netpage printer exploits the growing availability of broadband Internet access. Cable



service is available to 95% of households in the United States, and cable
nodem service offering broadband Internet access is already available to
20% of these. The netpage printer can also operate with sl ower
connections, but with longer delivery tinmes and | ower image quality.

| ndeed, the netpage system can be enabl ed using existing consuner inkjet
and | aser ypj.nters, al though the systeﬁr wll operate nore slowy and wll
therefore be | ess acceptable froma cafsuner’ s poi nt of view. |n other

enbodi nMengesiicetiflvailibe! BABE, mﬁ@mcrssn RRSGAE ORed R bR Bode LS bererihd St T
ot her enbpdi E‘%géi t he net]%a%e stem is_hosted on a single computer or

conput er - 8R% R s '%F’ IorPfroEihese-Nbe prgee 15T 28 8q B ityer s 14
on the netlpagennstios bkt withdongenikligtyrtiees 4nd ichet imd@f qupllty. MddeagLidd hdiphge system

publicatiggg. Lxﬁbl&?ﬁs %@gﬁstiﬂé E&Euﬁfelsmk E %d Qg{ i erspkl&ougﬁ %te Isﬁ em W 1 g}'ﬁaga el nllo(\gee red

automatical |y ubscri bl ng age %t ers vi
nul ti cast{ ?’@Y ?ﬂﬁt“élr ﬁ%‘FfOfﬁ P%’feﬁf@éqeﬁablq:fé?n‘s%)‘r?a%urﬂz@cpo%@]Vlé@fa%lr@&lﬂselr&p@nenfsr th¢ er ed

and f or medetpagh s?dﬁe@ﬁﬁ Risi@od dbrivﬂdinhfdnéuﬁ lstillSHRE enfHo@fnkAt fhe nethaRELRAOE nRh B € can
be configure pens, and a pen can work with any

nunber of ® N eﬁom “erglﬁ’ﬁ “ter"e'}g]’lﬁ&lﬁl © E)"rpéfsérpf”etﬁ i mpl ement atr on, each net page
pen has a uni qug ehal d have C act i an, of . col ored
net page pens, ongtp{aggg&ﬁl&aﬂl%%me@é{ﬁ“ﬁe ng) ?”ertaﬁ Corffaﬁur fipad LYRPET s each
user to nR¥Phetqh thnaPagr PRRgrS. ﬁreerqlqabpwlrahoqs easepé@verqdoa@meqamagneswmmg: ation
server Q{etpa@p;luﬂuféﬁt ¥i® Boibtedsifp and Anuﬂlﬁ&sﬂﬁé)ﬁﬂe%ﬂp@t%&lsa|P§1@onlﬂﬁed' Elgu'll&rtlgffsedge with a

net page r tration. server a Irnk d to one or nore paynent card
account s. ﬁ%hrﬁgndgf aﬂeda%orgﬁﬁf?élr]aévépgé{?ﬁﬁrﬂ 'S t0 be securel y authori zed usi ng

t he netpage pe ratLon, Ser v npar es t he sr ature
capt ur ed by th eﬁﬁgﬁ?&@ ﬂﬁéf@%&% cSﬁguréittogl}éy | Ougrmm er of xiserc(gadpeglcﬁjn%ctr Jéh
al | owi ng ¥ npmbeg of H@Pﬂgf’ earteStInéhmreﬁemsi mbmﬁqt@tﬂyn teechalwtpegecwmmsr gaumiger ver .

Q her bi G@ﬁﬁdr Q@hﬁéhﬂol&ln&ﬁhab@a bb‘ﬂ@dﬁoﬁ & c\ﬂ@fe& f:lé(pagéj&m bﬂeYasmgﬁ\eth@ '::a%h ngm&fr of he
net page pen. i anning, verified in a simlar way by

rint
the netpage: r gr s lg‘fvs%%q?eeg t""%ar ﬁ’BﬂﬁWgrﬁwﬁﬁfeﬁ’ﬁﬁé"‘H’r"fp?ﬁe@?bhf‘?&?n%ﬁ@FH ver
peri odi cadrepricstdn sagert he nor ni ng newspaper w thout wuser intervention, it
can be configured never to deliver unsolicited junk mail. In its preferred
form it only ¢&¢iPagepes ciicisp betiegisidred Withametpagbseistiabiethever 1btrfddinkxid semaart hor i zed
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subset of A he UML does not
unlike a fax machine or e-mail account which is visible to any junk mailer who knows the telephone

mumber or e-mail address.

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

class diagram. A class diagram consists of a set of object classes connected by relationships, and two
kinds of relationships are of interest here: associations and generalizations. An association represents
some kind of relationship between objects, i.e. between instances of classes. A generalization relates
actual classes, and can be understood in the following way: if a class is thought of as the set of all objects

of that class, and class A is a generalization of class B, then B is simply a subset of A. The UML does not




11 directly support second-order nodelling - i.e. classes of classes. Each
class is drawn as a rectangle |labelled with the nane of the class. It
contains a list of the attributes of the class, separated fromthe nanme by
a horizontal line, and a |list of the operations of the class, separated
fromthe attribute list by a horizontal line. In the class diagranms which
fol l ow, hgweper, operations are never nodelled. An association is drawn as
a line joining two classes, optionaIIQ | abel l ed at either end with the

nul tipli cal;eyuygﬁp bllas%c@aa%%madu&{g iLResdefaukd, mul tiplicity is one. An
asterisk (%) glcates a multiplicity of "many", i.e. zero or nore. Each

associ at i on i s Gpdhicsasd drywd aabeécia@lis Mbellddl vith ShemaAEof tRNMAsd B cttadP 2 QRbLE@NOAl | Yy

| abel | ed elther he, rol e of the rres ondi cl ass. An open

di armond i ndi castogs eacﬁssaseﬁam& o TAPELDY @ |h3rtm°’(")hq’(‘“’ ‘PT)QSF f’{]tg? OPFTations 4t e g aun
at t he agtrsegweerd Bem thepitrbhte ha@zemramtfdhnd Fortles clads Gjeprrens ahiclz followhowever,

rel ati onskefridns bré nRermoliSiedr awn as a solid line joining two classes, with an
arrow (in the formof an open triangle) at the generalization end. Wen a

g | als_s di agr am i 8n bys@ke@ith 1ﬁ&adwgisﬁ élmbﬁljngtv@ cﬁhs_afgslal:ar%uy R ledd: Sidher eﬁm{éﬁﬂhé S
upl i cat ed Wi t tline in all, t he mai n di_agram
whi ch defTH&: %cuy Oq(aﬂe asslocslat“s) owh 93? Fﬁm@{’ulfcw &?Peeg“é‘ﬁffrﬂi&) g&/\k‘?g‘?aées iAo tipl lﬁfégf ned.
1.1 NETPA@@’ Ne% pagersnay. Eathivesofigion diatptianllyolbelidli with ia nived, peige alsedpienity | S

buil't. Th%éllﬂraﬁ)éﬂhg%n@wiﬁptﬁ)@l%reQ@ﬁ@gﬂegﬂéﬂ&g l:leIs eﬁ[nfo?gnedlatugmpﬂa 3 Ql?%g[' %LQ]{ mation
and interactive services. A netpage consists rint e pag f r ot her

surface rByrigy( ‘W?’f‘é’fbﬁ‘ﬂ‘i%f@@%ﬂ‘wg(gﬁgﬂ‘%ﬂé‘r‘é%é%“‘aﬂ@@ﬁ online description

of the page. The onli.n nis maintained persjstently by a
net page page sgrg\‘?nerahza%hlp %3‘6’8 éscar ﬁ(t‘)jfaﬁ’h aﬂgg%‘g 5 Pimingdwo clepsey i ﬁ’yout and
cont ent cfrowKie tho &rge of dnppdnurdbingle) at thxgeperatigatiapénidcs and i mages. It al so

descri bes the input elenents on the page, including buttons, hyperlinks,

and input fiel Y qclaedipsiee isdrikenp inamiltinlgsliomamns any dldss whisheit gaestedén on it s

surface tshohewihiakidhtPdranelal butGRRa @PraARGich 1FReSS 86 sBywnlvhE afLRAGE System
Mul tiple r]leeltlgéaﬁ]héan share the sane page description. However, to allow

I nput through rwi se identical pages to be distinguished, each net page
is assigned a unique page identifier. This page |ID has suf fi ci ent

preci sion fo digifpRgis sh between a very |arge nunber of netpages. Each
reference to th e i tlon i.§ encoded i rinted tag. The tag
identifies the ﬁ qd”e"dt%a d% 13% AR B g“%{‘ﬁd“ﬁ%?"é F PRRFEPPECt |y

i dentifi esertwavatgmlbhbégbnfmpiaﬁ@mdﬁﬂmecttvagrvaglmo identifies its own position
on the page. Characteristics of the tags are described in nore detail

bel ow. Tags ar e”piPagt easisiyrip pfitedirage-(ersdor prficy weionknvisivlydregedswithseleraices whi ch

i s infrarnesk éhd @gchpm of ﬁugﬁlge moﬁw&g@aeycna%e;mauhlsﬁa ermténamda,ya@ %%I engt hs
are invisible t e&és bb are. ense B at e

i mge serl$or Semr hheé’ﬁg appf‘B“ol’lldastc’é F &Ft"gwﬁé}ﬁﬁ’ﬂﬂ Camientof 6 page, ‘HCI“dlng text,

graphlcs and images. It also describes the input clements on the page, including buttons, hyperlinks, and
input fields. A netpage allows markings made with a netpage pen on its surface to be simultaneously

captured and processed by the netpage system.

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

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

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

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

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

solid-state image sensor with an appropriate filter.




12 Atag is sensed by an area i mage sensor in the netpage pen, and the tag
data is transmtted to the netpage systemvia the nearest netpage printer.
The pen is wirel ess and conmuni cates with the netpage printer via a
short-range radio link. Tags are sufficiently small and densely arranged
that the pen can reliably inage at | east one tag even on a single click on
the page.,dd,i s inportant that the pen_ recognize the page ID and position
on every interaction with the page, sildce the interaction is stateless.

Tags are error - QQkd € Ghalby aPRGOHEH sdifr HBKELRS NP Md dedhd HialiOk LA 1§ ©

surface d The net page page server maintains a unique page Instance
for each 'S? i“%]faé‘d SHEP pifg e D pioliPagy Printer- {18 Reli Wrarkss a0y FW%F‘*SS‘@@ g
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Iant ance, &gtngi‘afﬁﬁ él‘ Igtnféagsga'}ﬁé? §ven Q?Q pck ad the]p:?age It 8 4 thF S PEY pag
net page nspete (rapege BY and P?ﬁitionpéaveh’e@tﬁragen ﬂtﬂc‘bm@, S, thETlhteraglage slapbkgsance is
associ at ethgWiré &&mctamnm&&a&&emem% Sy Wi ldioRE kB Bfladet @nd, i known,

t he net page user who requested it 2 NETPAGE TAGS 1.2.1 Tag Data Content

In a preferred fmenmpa@@a@ sbrfed maflQit b ili@s pigdd @ista@g ifd Bach armtéalnetbagle,tau&ﬁﬂgear S,
and the | t hi. n |0n | sQ contain
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flag bits*wedf; for exanple, signal a tag sensing device to provide feedback
indicative of a_function associated with the immediate area of the tag,
wi t hout the sen&heigiaathipceriien hnppet desirigtion e greg nstares.cipd e Pomedokipedads r egi on.

A netp ?g &hﬁ.ﬂﬁn Figyre 41108 pﬁf&ﬁﬂﬁb@ﬂ mhy Belphik &atpﬁnta‘fhetpaél'étdbdﬁ@lelﬁ b&ahe ﬂaEQnéM%&‘eﬂ in the
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struct ur é-whi ch ai ds i n| tial detectl on, and whi ch assists in mnimzing the
effect of any warp induced by the surface or by the sensing process. The
tags preferably tlle_}he entire page, and are sufficiently small and
densel y at% ange¥EPA® TAS%e pen can reliably inmage at |east one tag even on
a single click on the page. It is inportant that the pen recognize the page
| D and pok#1i onTahP&3EPYtent nteraction with the page, since the interaction
i s statel ess. |nagrqfred frm eehayliddifrenht ;eglbthwhegneppcir@amm}mhcaaontoaglatr efers
coi nci des, Wil @ehdl A b gmgﬁgs%,comﬂagg Qﬁ(flfr@lﬂt!e e L2id ¢ P {atﬁeﬁ ag 'S
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As will be more clearly explained below, in a preferred embodiment, each tag contains an
easily recognized invariant structure which aids initial detection, and which assists in minimizing the
effect of any warp induced by the surface or by the sensing process. The tags preferably tile the entire
page, and are sufficiently small and densely arranged that the pen can reliably image at least one tag even
on a single click on the page. It is important that the pen recognize the page ID and position on every

interaction with the page, since the interaction is stateless.

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

region ID can directly identify the interactive element.




Tabl e 1- Tag data FieldPrecision (bits) Region I1D100 Tag | D16 Fl ags 14
Total 1120 Each tag contains 120 bits of information, typically allocated
as shown in Table 1. Assunming a nmaximumtag density of 64 per square inch,
a 16-bit tag I D supports a region size of up to 1024 square inches. Larger
regi ons can be mapped continuously w thout increasing the tag ID precision
sinmply by,psing abutting regions and nmaps. The 100-bit region ID allows
2E00 (103 or a mllion trillion triIIilén) different regions to be uniquely
identified. 1.2.2 Tag Data Encodi ng fhg 12Q.Qiks of tag data are
redundantly encoded using a (15, 5) Reed- SoFormn code. This vyields 360
encoded bits consisting of [6 cagaWor {IS picision hitd) ] synmbol s each. The (15,
5) code allows up to 5 syilglon@ror §o60 be corrected per codeword, i.e. it
is tolerant of a synmbol erimgipate ofisup to 33% per codeword. Each 4-bit
synbol is represented in alfkgeati all yi4coherent way fin the tag, and the
synbols of the six codewofdsl are | nhesl eaved spaifially within the tag.
This ensures that a burst error (an error affecting nultiple spatially

adj acent bits) damages a m ni mum nunber of synbols overall and a m ni mum
number of synbBch tagorgaing 12riéts eiitfewation, tytidalisalloane B séwgn THe 1l Adsahibdwood t hat
t he bur st . £ L tabhl e error- recting code
code can %%Enaﬁtag ?eﬁs}tgﬁg%d‘eﬂeg quaarg?lil{i,gqéﬁgﬁi@g%{@%ﬁ%%ﬁéﬁm%%mcf&fw Pg§£4es>%‘éaﬁ%l e a
Reed- Sol oRDA: Lefas wgiomhcatbe @apred cagaiopiiovithguiriecyeasing thitag F prscivien sompldbyf f er ent
synbol angding eQeBWIEBnSing @fps. TROMODSH rddlo OK 21606 €% ©10*Br dinfilied &bn kinkd) of

code, suc 1ﬂ.ez%sntaic():ortlovbtgl ut i P@l .chde (see, for exanple, Stephen B. Wcker,
Error Control Syetent "FeFHGita comunication and Storage, Prentice- Hall
1995, the contents of which a herein incorporated by cross-reference).

1.2.3 Phygjgal ?g#gnaﬁggHgngéa The physical representation of the tag, shown
in Figure b5a, i [

fidxed target, structures 1 6, and vari abl e
data areas 18. eellé i%%e‘gmtgara B &F SR e %’33‘{31‘131“%\%%%?’ @é}‘fgc}'%%‘mﬁ’&\‘i?dfeng%ch as
the net pagrds 3fmeeded titsteensisting o6 tadgwadia! | 1-iF symbds dabir Ble-(@lf. Tereé Diosd up _
ori entat B sfnbPiroM & BeQokddiRd S BN ord, [ D&t i9@%AnRF £&%bol CRRLAL &ty gggﬁ%grnt ations
of the individual bits of the encoded tag data. To achi eve proper ‘tag
reproduct‘ﬁ"ﬁeﬁ’,‘)rdt he tag is rendered at a resolution of 256x256 dots. Wen
T AL hi s r esBIBi PP T R ooy, oo BB e

six codewords are interleaved spatially within the tag. This ensures that a burst error (an error affecting

multiple spatially adjacent bits) damages a minimum number of symbols overall and a minimum number
of symbols in any one codeword, thus maximising the likelihood that the burst error can be fully

corrected.

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

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

1.2.3 Physical Tag Structure
The physical representation of the tag, shown in Figure 5a, includes fixed target structures 15,

16, 17 and variable data areas 18. The fixed target structures allow a sensing device such as the netpage
pen to detect the tag and infer its three-dimensional orientation relative to the sensor, The data areas

contain representations of the individual bits of the encoded tag data,

To achieve proper tag reproduction, the tag is rendered at a resolution of 256x256 dots. When
printed at 1600 dots per inch this yiclds a tag with a diameter of about 4 mm. At this resolution the tag is



designed to be surrounded by a "quiet area" of radius 16 dots. Since the
quiet area is also contributed by adjacent tags, it only adds 16 dots to
the effective dianeter of the tag. The tag includes six target structures.
A detection ring 15 allows the sensing device to initially detect the tag.
The ring is easy to detect because it is rotationally invariant and because
a sinple y&qifection of its aspect ratlo renoves nost of the effects of
perspective distortion. An orientati otaxis 16 allows the sensi ng devi ce

to det er miedignddiebcanpiaieh bR Quil AReps rstﬁdsqah@g 'SﬁlEE o qutehﬁea i@soWfrRabhe yaw
of the sepsor., The orientatio @eé: is i.s skewed to yield a unique

orientati oﬁace“ﬁ%%fr‘tf)‘g’f'aé!ﬂe PG gavediametenpiitha et ne” sensing device to infer
an accurate two- nal rspecti ve t r ansf of the t .and _hence an
accurate three- J [E%@‘iﬁ%‘fr)lammgg tf“%télrrles &n&te%?oP 1§t [P% ﬂ}ffsenflﬁ% Yol i ve to
t he sensotetecinfhy tagg Fperingsip rem:tt‘m desest fycause ddisl muaiotally lﬂVaTagteanﬂdJettatmraosﬁﬁplé hei r
munity $oeredtioh &Qts as-EEt@raQé/ %fn@\lfe.ls mgﬁ-gf tﬁé@@&s 6f§ergﬂe£tﬁryh1§t5mon-r?h §ne§{'&‘19091%1g i}

a

anongst %]?er th % opt i mal ngl an irregular triangular grid.
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by tuo o e aee et WA alBE Gt ibe Dot T 12 mEhGE Mo

m ni mum dﬂcﬁ%arﬁ%%%dl@ﬁnsﬂﬂﬂm%%@dﬂ!@@@wmf the el refaivedethe gned so that its base
(its inner arc), is at |east equal to this mnimum di mension. The hei ght
of the wedge i n™ ﬁ‘ége?sgﬁ‘i“ﬁ‘fs afirpdapdently fergedo igpigss hetidgmanity fonoise-he  ni ni num

di mensi on. Each bi t epresented by an array of 2x2 wedges.
The 15 4-bit daf eoverr%a e elyce‘%{'g?f tbf’s ?@“%F‘Q"“é%&‘@%@“&?é’ ORfirga! }éﬁ PEKEE®H to the
f our concanireguier ﬂ@ywbiolgnd i Ingemili@gion wit &d qunularrtteactioeamgdthi% askésoncircybol s
are all 0%’&@@111@* Bﬁfaﬁfiﬁt@{vﬂflnﬂ e &b %ﬁth‘ﬂaﬁﬁ"o Iﬂ{aﬁgﬁs§§§§1£neac]9&a s ;eEﬂ%seBtg The

i nterl eavi %BV‘? t?nl to maxi mse e _average spa | a tance ybet ween
any two §‘£ 5188 e "H%"%"‘&r?éea@&‘lﬂ‘@%d’mwo Ppfaldinereand i conspses diromtagiarsg|Feche| i ck”
i nt er act i vergatia¢ hmainvagiietsioneg wsau@oaplama@gnddeymaasb&m inSeRg) g devi ce

must be Abhe on nt Inits of view no matter
wher e |nqt tgeq‘%agt&ﬁgﬁ ULI d%e%%o %(lisﬁjf r{tog Fonef ﬂl‘e§adba§)§’feftf°8rlfé'3mysl‘}‘i§a Pequi r ed
di amet er tbﬁmlﬂlh’emﬁin@m@no&aclw -biydapfsymiiobis sprshtadbyde virayef 1>@ weddaer ef ore a
function of the size and spacing of the tags. Assum ng a circular tag
shape, the m ni Fi§nh® dibifrfate aymbg o ? prgh %féhfss(?frcofi‘i’“@rdé aggfallecpteditoithe folytcericredt  when
t he tags sahl tings @8k 16 M8Bin @pdbdvad Bihash. §yﬁlb@dqagé«|:!llﬁl§ategrélté§nate@5in §R91Wﬂbr$g¥lasf Jngure Sb.
1.2.4 Tag | ege Processing and Decoding The tag image processing and
decodi ng per or fred by a sensing device such as the netpage pen is shown in
Figure 7. Wil j hein ui re | mage sensor,

t he dynanic r:%%e'&%% egldﬁa e(?ltds%gf“?léerrgnwr?éeagf at’ ?0%‘5% Eet%eé’h 8 t he
range |ssi"‘1‘f?é’ﬁ°€ﬁ?)%a@ﬁ°°£§w‘tfﬁe binary threshold for the image 21. The i mage

is then thresholl dd and segnmented into connected pixel regions (i.e. shapes
NPA112 15 n order {o support smgle-chc ” interaction with a tagged region via a sensing device, the

sensing device must be able to see at least one entire tag in its field of view no matter where in the region
or at what orientation it is positioned. The required diameter of the field of view of the sensing device is

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

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

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

1.2.4 Tag Image Processing and Decoding
The tag image processing and decoding performed by a sensing device such as the netpage

pen is shown in Figure 7. While a captured image is being acquired from the image sensor, the dynamic
range of the image is determined (at 20). The center of the range is then chosen as the binary threshold

for the image 21. The image is then thresholded and segmented into connected pixel regions (i.c. shapes




23) (at 22). Shapes which are too small to represent tag target structures
are di scarded. The size and centroid of each shape is al so conputed.

Bi nary shape nonents 25 are then conputed (at 24) for each shape, and these
provi de the basis for subsequently locating target structures. Central
shape nonents are by their nature invariant of position, and can be easily
made i nvaglant of scale, aspect ratio and rotation. The ring target
structure is the first to be |ocatdd (at 26). A ring has the advantage

of b ein g 23V %{t 322)%&)35%‘5@40% Y %§E€ﬁ§t§% &Fge%&lﬂgsta?edﬁsc%édc li‘flensgze 91[1(9 ceeds

by aspect-normalizing and rotation- normaliZl ng each shape's moments. Once
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if the perspective djstortio was . SI nificant. The ring' S i nal aspect
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taken to tttféettt"h?e% Pl gt S/@ngdlalsbt@trmedmdesc&rmeéwl9pp301&mmiloraofslqumrseotatfon Kmown si ze
in tag spag&y.atd an ei ght-degree-of -freedom perspective transform 33 is
inferred (at 32) based on solving the well-understood equations rel ating

tF hedf our tiag S Pﬂ_i?&‘o?ﬂdspeétﬂ@-ﬁ%et%ﬂﬁﬁﬁesQ@h.r@ttheﬂ‘-@i th Be LSRR I\(/Ag@?k@@’dggﬁurftes of oot
undanent S Q exture n m sters esl| S P

of | EECS, (5 TS POIHIES R B Rareyt PHEL AR HORTE 1) S LeBreds 5o 516,
June 19891Spe'ethed ootivresitte: rofs, anklittehrotatioe ofi the @i Manbiog poteadsebg afplying the ring’s
cross-r ef,gheRE8s 1o 6 dhile&ohbnd. %gce%i?&%@coh@ xldél%ﬁl P&é«‘ onﬂﬁifzédﬂﬁecédcbﬁ%

transformis used to project (at 36) each Known dat a position in tag
space i ntPEPAEGEEh At RHe FEoe e sty Lieg dset poaherignied Eosﬁlg’e&t%k@“lﬁlal i nearly
i nt er pol atiageh (T oddial ctehl:ﬁmfseﬂthc fo pervitive Bichie 6@ fHen RkeX @ 1 thciperkfRBivk Bitdhedl NMBJE.

The previ |na e hreshol d 2 to threshold the result
to pPoducch? 4 %%E%a} %%.S Pags & o Fight-g %%ced’agﬁd?ﬂl PPV Been

obt ai ned 3@ns {nf?rrsd (wa32) b@a@: hn ér-ﬂviltgﬁbe wilkun@@stépidteqiRterd +Suihg the rour Gedpmonds | S

decoded Gﬁ&ge-@&le bt Yaf Bec?fecliRROPE GullhhedaB Dt 10%urd %pﬂfgc %%a&' @Vﬁrping total.

Note that th
Masters Thesis, Dept. of EECS, U. of California at Berkeley, Technical Report No. UCB/CSD 89/516,

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

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

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

Once all 360 data bits 37 have been obtained in this way, each of the six 60-bit Reed-Solomon
codewords is decoded (at 38) to yield 20 decoded bits 39, or 120 decoded bits in total. Note that the



NPA112 16 codeword synbols are sanpled in codeword order, so that codewords
are inplicitly de-interleaved during the sanpling process. The ring target
15 is only sought in a subarea of the inmage whose relationship to the inmge
guarantees that the ring, if found, is part of a conplete tag. If a
conplete tag is not found and successfully decoded, then no pen position
is recordgghfor the current franme. G ven adequate processing power and
ideally a non-nmininmal field of view _19@, an alternative strategy involves
seeki Ng agtnRY synBls drflsalnfiSd & USO8 ordir B AR codMBr@ Bt ﬂﬁpﬂﬁﬁiy d-agcAakLE 111'19?' cat es
t he |dent|t%/ o{. the region containing the tag and the position o? he tag
wi t hi n t hB°PE5IMeR™ %Y accurate position 35 of the pen nib in the region, as
wel |l as the overall .orientatjon 35 of the n, is. then jnferred (at 34)
from the per spodt 1 TFATEIGH Ssmdn auatorale ores s e pife Ok e

spati al rgheaetrohsthqringaf fnedris paet pemipbtepizy K n caripletexagss mniiuidred pessstillopt i cal
axi s. 1. 2adoodbhuth A plsidAds Shdi i iR SutlehROGRLT HERHE FioflE6/doRGdnpDOVE 15

desi gned Ido sup ort the taggi ng of non-planar surfaces € 'a regul ar
tiling of9fa4y8 Q%ﬁvmﬁe}tﬁeﬂéf POE P 50 atternativespiesy sy edvey segling apefhes tag in thy| camrat
surfaces iagre a regular tiling of tags is possible, i.e. surfaces such as

sheets of paper and the like, nore efficient tag structures can be used
whi ch expl oit t fke obtaiped tag dappcidipetes e idédiey of thé tepign cokiaigiing e Baakhi@Wssit@nSHUAr €
tag 4 Wi tfe f2pWiniR SRR hY Gechett 96En 39 of thl pdnSba Tl Blion ryGLULEfO tags
descri bed T)agBénnetct&gctgl al . c_i n %S Paf ent 58%‘174_ CThe t %gé‘%neag?hgsoé’eﬁ?ﬁs Si xty
4-bit ReeWEH1oB i A Ry then fprred (g 34 Lfrqnythe perspectipesignifirng3 ofgared eaghertagyr esent s
each one il the asowa sEhadl redBionsEp Ben@RE the B@r@hBicil afiyant B8 perdRP@ACRIsOf t he
correspondi ng dot. The perspective targets are designed to be shared
between adj acent tags, as shown in Figures 6b and 6¢c. Figure 6b shows a
square til#fAg ofltarpativedagStryctures corresponding mninumfield of view 193,
whi ch nust spanThehey divege dabmbediibotans désg&l to Ripgsit Be BEzEN P \Won-RansALces ti 11 ng
of nine 1ags, L Ltsfar illustrati urposes. Using a
(15, 7) AR S0 om@gggg%f %iy_lléog)g?efxgs%gl?gﬁm éet‘g“atéfaese?epgaﬁ APy doded to
produce rombr Eliresd s i rossibleThre sirfeps sech deshortelsf apwe aidithe likep ave dtfsipattizal | y
Wit hin t heudad@ chihe B Wik &plof b teb @B GRut O mdMih St errors. Assuning a 16-bit
tag I D as before, this allows a region ID of up to 92 bits. The

dat a- bear i ng doFigurd8a dbwi h@uiragg armeth GRS papetivd @eao17, QUL LR if A8k to

nei ghbor : r of roduce structure i.ch resenbl e
argers, i acaisy 3PS o 0h Uiy CInRt R BR E R e Bt ow

det ect i orfyBloltHefot nigtal § @44 hitst The tag rapregrats sachore ok a detcflli anéehch Fagbid byaige
processi N@sefde F @8 UsreBfonditlL®E 'ihb §lspedlive Bk AR Aillm ectoBD MaRd bW Bt

exception that St?rgl*s' 26 ?nd 28 are omtted. 1 ouggh the tag nmay contain an
ori ent at i & ¥ SPDIEIEES P PhcaFigun B Bo%t ¢ Wb tliog RETE Begrand e suteprionding
ori ent at ingrigumeficld hividwalg3,rlchiis epat the dilgenaail S@Itags.iFiguieSe bSor ISRl & t 0

embed Orir&@&a@é E&’lﬂlm taﬁ‘oxle%itsttlaﬁllusﬁﬁgn o@és For exanple, the four codewords
can be arranged so that each tag orientation contains one

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

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

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

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

Although the tag may contain an orientation feature to allow disambiguation of the four
possible orientations of the tag relative to the sensor, it is also possible to embed orientation data in the
tag data. For example, the four codewords can be arranged so that each tag orientation contains one

codeword placed at that orientation, as shown in Figure 6d, where each symbol is labelled with the




codeword placed at that orientation, as shown in Figure 6d, where each
synbol is labelled with the NI'A112 17 nunber of its codeword (1-4) and the
position of the synbol within the codeword (A-O . Tag decoding then

consi sts of decoding one codeword at each orientation. Each codeword can
either contain a single bit indicating whether it is the first codeword,

or two bi s.indi cating which codeword it is. The latter approach has t he
advantage that if, say, the data cont dft of onl y one codeword is required,

then at nRasdber df Y’@cdﬁ@ﬁ@d"@ r4ﬂ %dn&%sgl&ﬁ (J? Ehe Qﬁ%fiﬁi%mt the Q}Q&)@l‘c{b&t &%a%%%éoﬁxﬁ d at g

This may be the cgg?# e region IDis not expected hange w

stroke and™ € HIE™S rﬁﬁoﬁee"(%ed"é aé‘fac}i?ﬁ‘én‘%‘toﬁlfﬁchdf)d"W@tCWF C‘Watnﬁlsﬁglablét roke

only theindictiegvphahec dirit dierfira godelverd! agtwb Bité Sadichidy wHRE icbd@ord UKL TRIERF €,

since the, tel OR. o 2t oCAANgES 4819 and predi ctably
: SpEnQLc% hhsqg ffat/ant gcethiqin%&qﬂe tg% coxgtg t Pfon% g c(:fde ciM 16¥eq181écgotgeg

within a stroke, deword typlca & pet
frane. It“"’P§°dﬁ‘6‘§§§fﬁ? P?)deéﬂdsfb‘eﬁ%f@ﬂwwﬁlf@éﬁtsﬁé@mwhe ttltmaqeftbe ragnmﬂgeatﬂqer and

i nstead r&pyte@d dhltRe Fatlifa suloRPME KOKE 341} QodRE LD HR |0f a duSfl, §iekih b Qe bl t DS

case each,bit va bhit valu represented by an
explicit §f§onwr coma&ﬁ%thg}‘!"?hblﬁlﬂlfﬁd?sgedr g‘%ﬁbgglgrﬁ’tsg‘ﬁe V%H@ o He emsine Gicon” gl yph.
Thi s ensuthenges ﬂlcrvést ardl fpeedidablp wighin d sircke vlyl onp oqplenkad eficallpmetds s dadolidawi: t he
grid to bgyeliably identified and its perspective distortion detected and
subsequently corrected during data sanpling. To allow tag boundaries to be

detected, each tiagpsasia tcf@l&fens@Qs%%kr@beawg%é%%raltpﬁﬁag%@ ’mségﬂjrefy%stﬁe gist be
redundantl resen%m%d to i abl e detection he over head of such

mar ker patt erhs i s° o ﬁ?lﬁaﬁ‘?mt?“&gtﬁe&“ﬁ\fé‘?ﬁh‘“é’élﬂ ’(Sf"aI@?;S‘I’rl Blti-bib plagd g ttypically
targets. r@neeneddiv ag etpbicreelypb.as. whditsalpois kdpfeganed byathy skdnOid a@@plntrsls eshad i ve to

grid vertjges o [ Y, e erent multi-bit
val ues (see Aggt?gﬁﬁlg%ﬁlﬁg&ggty&j%@sﬁsﬁﬂ%% gQQOb%qgl ﬂfﬁ?%ﬁ% Spefpﬁf“%e Tag Map

Decodi ng Uy detseied ¢ sphseqyently Gorerpied dyring dﬁtagan}PBﬂg dactlley tﬂﬁd’ﬂwé#raz& fo/es pen
t r ansf or mcteBef, eack tak li8a mh@Gonkad PG kdr PRtetndln iRk isMR r&ﬁﬁﬂaﬁt@%ﬂ&ﬂéﬁno QiR be

transl at bso ati.on V\nthln.heta |on t he
| ocat i onergl’fﬂ big E&C b T Wit Al e Hﬁ‘éc(ﬁr DT L \R/g‘ghe‘f‘f'u‘?f? GURFPEH Dy a t ag

map, a f Ueds &ne Sl%f\‘h |S@memms dtemphmbrag a|virigum peintt aﬂ@geﬁtor@glvmﬁcets @ ﬂ:present
COr I eSpongkng: élﬁ@@-gﬂdq{ance-Eﬁﬁrehtaxgmmpva@de§§§e g&o@cgfe@moiogy Dé}gﬁ:\ﬁ% ? I‘ e 22,
ec s

as part of the netpage printer class diagram A tag map e schene
used to t7% the surface region with tags, and this can vary accordl ng to
surface type. When nultiple tagged regions share the same tiling schene and
the sane jtag ng schene, they can also share the sane tag map. The
tag map for ar gq?:@ nust be retrievable via the region ID. Thus, given a
region ID, at e thia regionrf prHD. ern easletvpor wshie. Belpreiteved, t he
tag | D casz IDeant tigngd-rakhpe pbmtooanancaatbsmhutaedﬁr&gan dbehad lotdlioaMyidti the td3gear €gi on,

and the tuagg) r &l f%&{u&? AN, ‘%ﬁh can be addec} to the tag |ocation to yield

0 hi

an absol Ute pen locat Oné PR 1ﬂnmus e $ is given byaglg map, a function
whmh maps each tag ID in a tagged region to a correspondmg location. The tag map class diagram is

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

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

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

The tag map for a region must be retrievable via the region ID. Thus, given a region ID, a tag
ID and a pen transform, the tag map can be retrieved, the tag ID can be translated into an absolute tag
location within the region, and the tag-relative pen location can be added to the tag location to yield an

absolute pen location within the region.

The tag ID may have a structure which assists translation through the tag map. It may, for

example, encoded cartesian coordinates or polar coordinates, depending on the surface type on which it




The tag I D may have a structure which assists translation through the tag
map. It may, for exanple, encoded cartesian coordi nates or pol ar

coordi nates, depending on the surface type on which it NPAl112 18 appears.
The tag ID structure is dictated by and known to the tag map, and tag |Ds
associated wwth different tag maps may therefore have different

struct uregea,d- 2. 7 Taggi ng Schenes Two distinct surface coding schenes are
of |nterest bot h of which use the tadgstructure descrlbed earller inthis

section. @arsplTﬁef &f 18 dni AL 15‘910!51@&19)'%dq§t§\§n eﬁ%ln%p ahcpg G L0 ata& agp as

al r eady iscussed. An alternative coding uses o ject-1n i ng
tags. A | g%[?‘itBﬁmf‘ﬂﬁéﬁaﬁﬁ‘fﬂﬁﬁﬁhfvﬁdlf%ﬁts‘ﬁi"hlé‘“‘sa tag | D whi ch, when transl at ed

t hrough the tag map assom ated with the tagged region, yields a unique tag
| ocati on hi n The tag-relative |location of the pen is added
to this tﬁ%yl oca%%b'ﬁgg& 181 d the Iocation of the pen within the region.
This in turn is “fdsdect E}“%‘"ét"éihﬁﬁ Fraempep @re| of dnferpsh rpotyf of twvhish yemthe e ptrivpse t 0 a
user i nt edefioel cedliene mis sbdﬁoﬁ Tee ﬁ&@&ddeﬁﬁgrsbmtnb 0fds “1aSEAGhRL@P” Wid 1) al-digy r egi on.

Not only (il&usggief\ﬁlﬁtg&latlv Eo% % emcus so AL Endlczﬁmg %%I dentified, but a location

relative to the user TNterface e ht i fi ed. Locatlonlndlcatlng

tags therefore wlbaéh@ﬂL,Jlafcamptggwmam 6285 Wis Bln {8 SlLe RS0, pALD | 1

the zone of a particular user interface el ement a |ng t ag
cont ai ns SCFAE Vi hireeet aeione ey 2 vniges g lpratien withindherogiont e fageedatist loetiert | n
t he page desgei ﬁhddamtoaﬁsagloaétaeﬁitowleﬂmmé ReutibegiuQpen Mitlin ﬂa@%glbﬁ%s ik e zone

of the usg £l |de the us inter e el enent, making
themall | dieﬁ{hfg tglgr Ctﬁe O%aﬁcénr @%er%“lr% V819 hiyt 2R %‘BT’ gem?%]netget page ASFPEMS ng t ags

do not, td¥epidedbyih th@@mmNpt mhyds bapeLinterfaé elamentibeldidertifedpiam a pradtion relaheay do,

hOWever, to ’tHalaQ:f' Interfhdd RlemaPls UdeBiifRl. 13cakib- ﬁﬁléa tgﬁ'ﬁlefe?otrgltnwﬁ@s P9 8 s
pOSl tion equenC exceeds tw ce encount ere t ag Pequency

ing fr
the di spl® 3&%"% Rep BHE B s Hﬁ‘@ﬂ‘cﬂﬁﬂseﬁlﬁ@ﬁ?‘ieﬁlﬁmﬁub the next within a stroke

can be unanbi gu ) rmoned  Wtheither ta schene, the tags
function in coo%%?bétf%ﬁca\?\ngttﬁg SR AN i) CFIY g?@ﬁ%r’i‘t“éer nHeRs s fhage as

user i nt ehursgs Jescriptiersseristed witlt theareginn ybthe Bgminithvtzoneadf tthewisér hint¢rhe: gmiend ed page
Usi Ng an ideaiy sérahtS 3 ENShedd ntlENd B6n Ll idRhdS and &grefoé%xg%[k&mfm%leb Sbg ad by

t he sensi.ng device and fqr an appropriate response t e generate in the
net page JYEPEIREe¢ %n%&?ﬁ%ﬁﬂ’i“pﬁ PREEre BESERIOPT NG A Thy dp-devever. eitesdi nent
of a doc ulmecaptuansd PRPevedes pathpid D)Iﬁg at &ﬁﬁjodilcﬁgd&ﬂlﬁﬂng FreGlARM ExdcBds thice WES 25
and 26. t unment escri three | evel s.

t he nost Ots“?%%dgtté ?%/&lcfﬁ% iy o%lﬁn(rgr%n ‘BB %ecgpen p%s‘“é?g @%ﬁeéta"f“&g’tarsﬁﬁlfeur e
whose tercmkr?awmévrge%lmi@exeegd are associated with content objects 840 such
as text objects, text style objects, inmage objects, etc. Once the docunent

is printed on a ‘%?’F“Fftt@gmg\f"thﬁ“eathﬁ&‘ﬁ% fupqipryin Cﬂ%?@fé“oél“z‘é agpripted visen! elepegtst 0 a
parti cul an thesepags as ot Ricfaaie Glempitei @l 8 @&r cdnliBteract with the printed page using an

appropriate sensing device in order for tag data to be read by the sensing device and for an appropriate

response to be generated in the netpage system.

1.3 DOCUMENT AND PAGE DESCRIPTIONS
A preferred embodiment of a document and page description class diagram is shown in
Figures 25 and 26.

In the netpage system a document is described at three levels. At the most abstract level the
document 836 has a hierarchical structure whose terminal clements 839 are associated with content
objects 840 such as text objects, text style objects, image objects, ete. Once the document is printed on a
printer with a particular page size and according to a particular user’s scale factor preference, the
document is paginated and otherwise formatted. Formatted terminal elements 835 will in some cases be

associated with content objects which are different from those associated with their corresponding




docunent is paginated and otherwi se formatted. Formatted term nal el enents
835 will in sone cases be associated with content objects which are
different fromthose associated with their correspondi ng NPA112 19 term nal
el enents, particularly where the content objects are style-related. Each
printed instance of a docunent and page is al so described separately, to
al l ow i np\,,captured through a partlcular page instance 830 to be recorded
separately’¥r0n1|nput capt ured t hrougH%t her instances of the sane page
descri pt i e&mam@marseﬁaareﬁ@rlyo&hemge DRk ARSE Eu@%{y quggﬂ%% dfef Lkl g, on the
page server al l ows a user request a cop ment Wit hout %elng
forced todogupeahtadimee Elsp é@sca‘&e JFRSTtelYs t%ﬁlém lmub capBFegebrouglr fepartigelar pagmy  be
request i nigstéce &R0 bl FedrtdHad sdpafatelyitdat inpt tehpnBedtirbigB ottt inRAGR o8 ke Qamd ke
exanpl e. Conversely, the presence of the formatted docunent description on
t he page ser@er all ows the page server to efficiently interpret user

actions on a paﬂ“ﬂédﬁéélaﬁ%é oiptﬁé B&s?g)slpa%ggomgén{ fLd E;BI 0%1%9 m@%ﬁg‘ér@@& a§(§w% aCOh%I sts of
a set of formatte descri ptlons eac consists of a set of
f or mat t ed &R Aepx|of %110@\%‘1% withgw heing-fgropfl tp @pcmrt the sepros deqyeent's prseificforh Thel

ext ent Orus&Gi@ be &&Jeﬁtﬁlg b b@y[ﬂﬂ@@h a _ﬂ-rliﬁteﬁ wilefh Hl'ﬁ@”%ntbkg@ s@& fdr Vﬁrn@l_feﬁﬁm%eiyﬂ@é"t

el ements such nd i.nput fields. nent i nstance 831
correspords 1o aisthff %’gnr?%?dlt (p’?fmﬁ %cdg o1 gihe pigp Secf‘f?ﬁ% °§’ £ & giee SR e Fenhage
|nstance9m®®@ﬂm€aéhmvmamhn@ﬁum@mﬂegponds to a page description 5 of the
formatted docunent. Each e instance 830 describes a single unique
printed netpag eA formatied dP%@ﬂ‘ 8%4 opEstsPA g et pifommittgstf pagedescriptionnfy each oAwiieg e

i nst ance doﬁszsf.i;@if a PG fordhtted t4hQBAl RRAENtS 835 t@ﬁﬁ@miaied'efemé@ Bds ‘ﬁ%ﬁaﬂﬁl%xtéht 60RY. of a

G omont i et Eheud SRR Banaht S nERe Bty MradhS ol e ik, Qcorae
I nstance- SpeCI fhcﬁ U.E'AEIQGIEEBL(!G%@I c&%%rais?o Dyoplge{tted QO%HA]E%\.S%%nge 3\%&‘5 %{]& set Ofr

hyper | i nk el enent ecause rec a transaction I's specific
to the pdge ipypages Atdecach pigvhichcpressrendsia ¢ pge desesiptian Sofftligformpttef dedugiens [Eashe nt

because Iﬁagd’ 1ﬁ£aﬂcfed§80 He3pts a%ﬂ@l@bﬁl@r.ﬁ pﬁr@edtn%agﬁ@-g@d iem&s@fé(bﬁ‘ge 1130 @ﬂt@nﬁ@@& el Nstance
does not les or static lgltements such_ as textfl ows, K t er m nal

el ement ca%ag%mtance 3 ;\c??ar{df SOFERTT @aface LI PRSP 7 ¢ARY i A@pgs g g n isglating | g

fETEn
tatic el enent P aaind SRl CRER G SERGL TR AT BB e T v 0
obj ect 85FAists { ittrecyds 1“?5%“@4Pe3m%‘miy %@nﬁf'alﬁ a fypegigisiptting exiits &t y hypdrlitlestamentobj ect
855, an inAge ieteeitanSdidn W s wiadh 1@@&%&@&@&@ AREAE, £l18 FBB InsBrPexidh 4 aphic
el enent 8 associ at ed %“%BTIC object 857, a video clip el enent

51wt ¢ h 3RSl Bt G I8E e tpans, (n leet FEIE (POBT BRI 552

with an dssoe fit gdic aeding sehppreafijwect 859, or a script element 853 with an
associ ated script object 860, as shown in Figure 28. A page instance has a
background fi el‘gte&@{’,ﬂlﬂﬁp@hcaﬂ@e HEl clement Eor pertigk dimgitiSad, aifivld clemgt $45ed  on

the page onhipedd 08 SoMRindRRPLN sk aash%aﬁ% Fibife bNPUSaie |eﬁﬁaﬁlts43 dR vt BeRreferred

formof t nt.ion, t 1 is associated with each aelnstance
to epement r§>(7ewmh an assoclatedel sgylen%?ect 54, a textflow element 848 with an associated Etylgd text

object 855, an image element 849 with an associated image element 856, a graphic element 850 with an
associated graphic object 857, a video clip element 851 with an associated video clip object 858, an
audio clip element 852 with an associated audio clip object 859, or a script element 853 with an

associated script object 860, as shown in Figure 28.

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

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

In the preferred form of the invention, a tag map 811 is associated with each page instance to

aliow tags on the page to be translated into locations on the page.



allow tags on the page to be translated into |ocations on the page. NPA11l2
20 1.4 THE NETPAGE NETWORK I n a preferred enbodi nent, a netpage network
consists of a distributed set of netpage page servers 10, netpage

regi stration servers 11, netpage ID servers 12, netpage application servers
13, netpage publication servers 14, and netpage printers 601 connected via
a network, 19 such as the Internet, as shown in Figure 3. The netpage
registration server 11 is a server whiZ2éh records rel ati onshi ps bet ween
users, peqs, p&h@ﬁ§ﬁ§GE@ngh§atlons and publications, and thereby

aut hori zes vari vities aut hen tes rs and acts as
a signing pr oxy?onprﬁ]fe égoefn fo a%jtaﬁle F(I:]%t?mﬂfi Conglg‘? gft ?ﬁ‘%ébb'ﬁ?fi S?fﬁ? Pegee page
transact i $gs 104 netglageoregipiraun gesrs Hdnthweid ITheprieeciig nétpago Appietion gests 185

descri bedyghQ\RblicRiod SIrRAAS, RO SEHHES sdiocoﬁm&tai@d DReowolk80 Sicf hERE mdeALOT MRt i on
about page descrl tlons and page instances. The netpage network I ncludes
any nunmbBFh 8?‘5: B %ervers, each handling a subset of page instances.

Since a page seryer al so. u yal ues each

i nstance, clients SHE;TES gaé?“aﬁﬂﬁp%ﬂ¥ﬁ%§“@mggﬁafﬁ@?ﬁ&&@ £ 8¥P%®tly to

t he apprmwﬁma@éwyageMQeNmemmmﬁhéﬂpa@em@amwemnmmmewmkam$nanymmumhmnnput
relative g altaeacg%grsigm[l)ésaexpén Beltfir ofCORERSRANEtY apﬁlg fon ﬁsmg&f.&@%al D server

12 aIIocates docunent on denand, d provid anci ng of

page ser YIS, iapditde regogqition SeyipesnAy éfﬁ@ﬁ’@i am%étrﬁta@eé pagea WoeT 19 9eigkinh e

| nt er net foisiietit ittt tonNBbE pig,esibﬁﬂpt(oa\ﬁ)i pagelinsGahd¥h. Ilaé netha@e h@SOk Wludes aet page
page 1D 5¢ t wor ddr es f th e nhet age server handllng t he
corr espon%m Q%P gwfrﬁse%r}l%néiﬁ %A °h % g%aéems Fescacl o%a%sefv\‘?rearsof’:?m}ag‘ S¥%erver
whi ch hosippt Vﬁlﬁeé &tch pege mé@pfag@erawph @alpiﬂ’@n printes sené byagreinpny Wirdctatiten ser ver
14 i's an ppppriaGdabRre€ MUL paghirfed ifdaRle HSSNBIP 2GRV RCHIERL B dCorNRt Page
printers. Thqy are descrlbeg in detail in Section 2. Netpage servers can be
host ed orf°&°¥ é@?%?? ‘of netmork server platforms from manufacturers such as
| BM Hew ett - Pagkar n age servers.

concurrently onga Fhal s ﬁ§9ameH u&mﬁp%ﬁﬁg %%rﬁgymggwmﬁ‘mﬁ$§?F Ptk ed over
a nunberI@ﬁ”ﬁﬁgigamSBﬁ@wawnaﬁﬁmbf t he functlonallty provi ded by netpage
servers, and in partlcular the functionality provided by the ID server and
t he page server™ PEEAS® B usep the fiyieamet H@‘B‘b‘d?dr}é"&elsys‘fi%(%sh &t pals tappilieance such
as a net pagayepligeld 60 intol the natweAKIiPd#ésS5f tNelpSpk phde Qdiver RIndIAB tha corteQfoddingPREMOT K.

1.5 THE NLIPAGE PRINTER The netpage printer 601 is an appliance which is
regi stere Wth the net page system and prints netpage docunents on demand
and via subscript GhRoPLhAL B is D35 ved Wik BUE ;R e and ,i s
connected to the Hg%eg§§ network via aehetm09§ SUCCG&”E?%B %ﬁ%@?ﬁ%

i deal |y \etgags pBl‘f\hﬁ%ﬁ é_qu:r b ﬁﬁé@?qhﬁ?ﬁlon server which publishes netpage documents to netpage

printers. They are described in detail in Section 2.

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

local network.

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

netpage documents on demand and via subscription. Each printer has a unique printer ID 62, and is

connected to the netpage network via a network such as the Internet, ideally via a broadband connection.

Apart from identity and security settings in non-volatile memory, the netpage printer contains

no persistent storage. As far as a user is concerned, “the network is the computer”. Netpages function




Apart fromidentity and security settings in non-volatile nmenory, the
net page printer contains no persistent storage. As far as a user is
concerned, "the network is the conmputer”. Netpages function NPAlI 12 21
interactively across space and tinme with the help of the distributed
net page page servers 10, independently of particul ar netpage printers. The
net page pyd.pjer receives subscribed netpage docunents from netpage
publication servers 14. Each docunent?lis distributed in two parts: the
page | ayomleetivalp thofoble satt Al tih&dith 3R ARSI Y Ris@6lSs né%}iﬁgrﬂ %QOQ}Uer@tﬁ the
pages. Because of personalization, page |ayouts are typi cal y specific to a
parti cul aPePEUHdY phPpEFlas AdPagHPraicE- noi nt cast to the subscriber's printer via
t he appropri ateTQeaI%%aseer.vter. Text aq}d i ma e ob{*egts, on the ot her hand,
are typically sharSauPrRdrREs iBLet 1pasloousys by iyreerriPipliasevit g |
subscr i belsEachdpqument & dstributethé tap priopthé adee lqpaunpe aslehev@usl. texT brel ingde paigas
publ i cat i QRhSRENAS hOPlbIB&ERe b MRrsSRHIRM A Bﬁmgfm%%w&i 0% Etcutalt O

Al ep 1Ea 0

poi ntcasts, and multicasts. After receiving t oi nteast o cunment's
page | ayolPeribet 47d soare PRIBGASt B/ bSCRST £RTinieL e the apatogriaty megeparyer. Teat 40d istagm t o.
(?In?e t he quebtﬁlt(ﬁll’thé’laﬁerrlﬁﬁ%iaxeeﬂpitdﬂﬁéwmdﬁt &heB@@%ﬁB&%QH% $o &anlﬂféjlsi?ﬁ)t g1 t hat
efine t t e printed, it can print the docunent. The printer
rasteri z&gbsg%ggW%fsgno%fpgrﬁ age\?%%?sg‘éeéses si mul t aneously on both sides of
the sheet. It ' ! rint. engl old er 6 nd. print
engines utilizi ﬁ?nbégﬁr%gi %pét%%(i?%?ﬁe%_ S %‘5%IE Eggf%gttgtiﬂylséfpﬁorc%%%tegm% temg‘:’ri nting
process dWivEpetad pultipsse Afisestrbiagdhegrotses of & dpsumspisrags lpiquip fhepaipter knows

descri pt i whixdmuBiagdts, iapasBseo. and printing of page i mages. The raster inage
processor (RIP) consists of one or nore standard DSPs 757 running in
paral |l el . The dOpkdredntprbantceanbhane@mpbapigplldyensind ojissiat definCthSdodinent
processorg,Hnel it SXRAN dbidefier and print page images in real tine,
synchroni zed with the operation of the printheads in the print engines.

Printers not enaklpgftedriieritdRafphiftt AR AYEpabdd Sim@hé Ry $Bolsiailor @GS USi Ng 1R
absorptivIe bl ac 1ig\|§" al though this restricts tags to otherw se enpty
areas of 't FEPLGR xAPHH SRR c¥lrelrryat el rrghraeip piizing Mapie@arrindierds 33rfen i ty

t han | R- phis pinesk. pages, they are still classed as netpages. A normal netpage
printer prints netpages on sheets of paper. Mre specialised netpage
printers may pFhierptintpapocarprogsisypd tiederepled gaged asieration vt prgadesgipodeand Each

printer SRS ntagd ﬁ‘intullg%ﬁgge GesSH ;agﬁﬁmgéégﬁ}cessog RURRR bf 5 %Im(Jrees@a?lIlaré) ne tag
r h cety The t

tiling schene, and hence tag map, for each surface type. ag nap 811
whi ch deSt¥T BsuRofs 1t papllel; Theyplecd Bips cngiop Gotrplprs repsist ¢f Gusiam piecessorg whighrent
becones as®od ditieedhd piidt Pagk idzes iflRA IR, AYncBOnitd akth thh 6pefQsHbTBR brishch@BGSHE AN be
correctlﬁﬁkgg%&?reted. Figure 2 shows the netpage printer class diagram
reflecting pr%n'er-related information maintained by a registration server

11 on the net palgﬁtcﬁ%mgzﬁed for IR printing have the option to print tags using IR-absorptive black
ink, although this restricts tags to otherwise empty areas of the page. Although such pages have more
limited functionality than IR-printed pages, they are still classed as netpages.

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

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

Figure 2 shows the netpage printer class diagram, reflecting printer-related information

maintained by a registration server 11 on the netpage network.

A preferred embodiment of the netpage printer is described in greater detail in Section 6

below, with reference to Figures 11 to 16.




A preferred enbodi nent of the netpage printer is described in greater
detail in Section 6 below, with reference to Figures 11 to 16. NPAll12 22
1.5.1 Menj et TM Pri nt heads The net page system can operate using printers
made with a wide range of digital printing technologies, including thernal
i nkj et, piezoelectric inkjet, |aser electrophotographic, and others.

However , ... de consuner acceptance, it is desirable that a netpage
printer have the follow ng charact eri%tics: phot ographic quality col or

printing 4sRi ghnEude™ pridefedasPrinting high reliability low printer cost

| ow i nk cost | er_cost sinple operatiaon .nearly silent printing

hi gh printing sg}é\éege%ggﬁ Srﬁjqfnf anet ﬁrégtg doth nélgeési Iaag‘ 5 f‘ﬁ‘f"ikerf@“ge © Slﬁﬂbagﬁ’fmt’fl%r m
factor | edmpeniss inclodiny thotmiabinkib nieseaietric | ialidty lagew alektadphatogpphint and gptieeschnol ogy
has all offoWel&S fr GRRT AhSE! Rldpfafte, 195 BRI RERW ik Radl mP Fubbigd S W th
t hese characteri stics, the present applicant has 1T1nvented a new print

t echnol og§" ™ ™F¥&PEPr ed to as Menj et TM technol ogy. MenjetTMis a
drop-on-demand _inkjet technolo t hat i ncorporates pagew dth printheads
fabricated usi npgho{r%‘?ljép?]g %@%cr‘)g’ﬁ%"% ical systens (MEMS) technol ogy. Figure
17 shows a singjl. L ement 300 of a Mem etnm printhead. The

net page wal | prigﬂﬁ eqlraglitﬂ%%Epéfrgéat es 168960 printing elenments 300 to forma
1600 dpi pagew @ihadtinlyex printer. This printer sinultaneously prints
cyan, magenta, yellow, black, and infrared inks as well as paper

condi ti oner andowphndricosit i ve. The printing el ement 300 is approximately 110
mcrons long by 32 mcrons wide. Arrays of these printing elenents are
formed orr a silbedokcstubstrate 301 that incorporates CMOS | ogic, data
transfer, timng, and drive circuits (not shown). Major elenments of the
printing el emenpve®ercatte t he nozzle 302, the nozzle rim303, the nozzle
chanber 304, the fluidic seal 305, the ink channel rim 306, the |ever arm
307, the ‘acti ve"BRRWIPYHR beam pair 308, the passive actuator beam pair

309, the acti venez?rﬁztm at iBNC hor 310, the passive actuator anchor
. high printing speed
. simultaneous double sided printing
. compact form factor
. low power consumption

No commercially available printing technology has all of these characteristics.

To enable to production of printers with these characteristics, the present applicant has
invented a new print technology, referred to as Memjet™ technology. Memjet™ is a drop-on-demand
inkjet technology that incorporates pagewidth printheads fabricated using microeleétmmechanical
systems (MEMS) technology. Figure 17 shows a single printing element 300 of a Memjet™ printhead.

& The netpage wallprinter incorporates 168960 printing elements 300 to form a 1600 dpi pagewidth duplex
printer. This printer simultaneously prints cyan, magenta, yellow, black, and infrared inks as well as paper

conditioner and ink fixative.

The printing element 300 is approximately 110 microns long by 32 microns wide. Arrays of
these printing elements are formed on a silicon substrate 301 that incorporates CMQS logic, data transfer,

timing, and drive circuits (not shown).

Major elements of the printing element 300 are the nozzle 302, the nozzle rim 303, the nozzle
chamber 304, the fluidic seal 305, the ink channel rim 306, the lever arm 307, the active actuator beam

pair 308, the passive actuator beam pair 309, the active actuator anchor 310, the passive actuator anchor




NPA112 311, and the ink inlet 312. 23 The active actuator beampair 308 is
mechanically joined to the passive actuator beampair 309 at the join 319.
Bot h beans pairs are anchored at their respective anchor points 310 and
311. The conbination of elements 308, 309, 310, 311, and 319 forma

cantil evered el ectrothermal bend actuator 320. Figure 18 shows a snall
part of agqfray of printing elements 300, including a cross section 315
of a printing el ement 300. The cross d8ction 315 is shown wit hout ink, to
clearly shQwnliheinkieispl €t 312 that passes through the silicon wafer 301.
Figures 19(a), 19(b) and 19(c) show the operating cycle of a MenjetTM
printing el enentrhé’:&ﬁve actuht@efin 32 R lsslh&ﬁﬁlcﬁll}%oﬂéd' t@&@%&%xv@&&%} 19:5}119% the ink
meni scus 3%1)%8 31501?%|n“n an i kdr(t)[1p Ink is retained in th

nozzl e chanBer” by ReaPLRTET R 2achored ﬁlr(esl?f"étﬁ’ie%%‘ Peis 3hepd 4 1- tTh‘“e |
fluidic @@ainat@%f flarente d0%) 84We N3 tihad 30¥ olne a chdlrked «BOkthamd] Keh®achualsr channel
rim306. Mhile printing, the printhead CMOS circuitry distributes data from
the print engine controller to the correct printing elenent, |atches the

data, and buffergut heudal s pak b8 atheorelifil LRHGE 36(1%10%111% Q@rossggttu{) ¥ ough

act uat or am pai causes an_electrical current

t he beam %S E%&gngri maq’ggﬁ‘ © GRS TS Bhave vithest ik tp ﬁ‘@aflp’ﬁho\‘l"dgfllékﬁjéhtl ng.
The t enpetlatharressesniopehgessifi@swhi 30y from Joul e heating causes the beam pair
308 to expand. As the passive actuator beampair 309 is not heated, it does
not expand, reB@resilAg) iNblandiXesyvdicobarionoel bbt Megn™ retitzwbmiyeaid pai r s.
This stress difference is partially resolved by the cantil evered end of
the el ectr ot her g pERSh et ey 2osiEna g e gt ek 314 prior sumsigtingeandnk 301

The ] everdraplemid0Fretainadis i hé&zzIt HiabbdiBy QPR tentith ot ReinkBZELR ¢haahar. R The

nozzle chalbey fo%@é‘bmﬂ%%’% nuzn?(éﬁmbe‘r"‘éM mftﬁt?%l?chitan%alt rr'x}esrgEOSi tion shown in Figure

19(b). This I ncreases pressure 321 out of the nozzle

302, and causi NGl OR SRS Gl BUAR: dNor WS e hMAOF P event s

the ink nmeniscus 316 from spreadi ng across the surtface e Nnozz
chanber 3P4 corEect ratingsiggEItfithes the flaty, jged y&armibe dptp & ‘13’08*8%“3@9 3Eefdle zes,
t he act uabtde adRfbr betnlipa08. orhistcSusescmlegm@l cprestitd pdadﬂth:olghltﬁe &buﬁl§ad mstihe break

off of t dropl et 317 f.r k 321 in.the nozzle c as
Shown i n s D8 s ERGRA el O b, S bl s R TSR BRI o € he
surface tegsi thinbeam ppiha08 tnwrriant és ﬂ@lﬁ@SSMFaogutoeb@@ psin B%sis actsegripinlos fota

print hea@xﬁg@ reshifingdin Q%&&@gﬁeﬁﬁch BLi&len thefo Ib&lﬂxgﬁags Qs tstpegs Jﬂfférghtcpg%gm hs the

full width of the ica e direction
segment SHEVH liy§hedpaﬂfp‘?¥f’t‘f4 ?ﬂ%gf the QIB%IYGEhe‘E‘aIgp%‘lﬁmatmb@PrﬁF”é{“é toypidhthe gt Waen

printing,30t.1ke paperm Bay tfmsmeimaﬁdvemdaetofmaeﬁ@klmmﬁﬁehwdmemoizl&echarﬂhef |ation

352. The WS...0f |nte di ri nting.el enents.300,
printing t HB%S%%L)%R‘%({‘F] %?%s Q%t?gposmon oG ﬁ:r%k"g ?E' CTBeS (YK BRI #Oé“fné 312. To

protect tMHe2f i@l fhe nergle f¥e éndcYPUStﬂh the H&lmvmlwaéll 6d®bu13¢ng@pezzmmm3 pavanszz| e
guar d waftelinkh#istu§ 316 from spreading across the surface of the nozzle chamber 304.

As the temperature of the beam pairs 308 and 309 equalizes, the actuator 320 returns to its
original position. This aids in the break-off of the ink droplet 317 from the ink 321 in the nozzle chamber,

as shown in Figure 19(c). The nozzle chamber is refilled by the action of the surface tension at the

meniscus 316.

Figure 20 shows a segment of a printhead 350. In a netpage printer, the length of the printhead
is the full width of the paper (typically 210 mm) in the direction 351. The segment shown is 0.4 mm long
(about 0.2% of a complete printhead). When printing, the paper is moved past the fixed printhead in the
direction 352. The printhead has 6 rows of interdigitated printing elements 300, printing the six colors or
types of ink supplied by the ink inlets 312,

To protect the fragile surface of the printhead during operation, a nozzle guard wafer 330 is
attached to the printhead substrate 301. For each nozzle 302 there is a corresponding nozzle guard hole




attached to the printhead substrate 301. For each nozzle 302 there is a
correspondi ng nozzl e guard hol e NPA112 24 331 through which the ink
droplets are fired. To prevent the nozzle guard holes 331 from beconi ng

bl ocked by paper fibers or other debris, filtered air is punped through the
air inlets 332 and out of the nozzle guard holes during printing. To

pr event iq}x%Zl fromdrying, the nozzle guard is sealed while the printer
is ide T6“The Net page Pen The acti¥é sensing device of the netpage
systemis i cal i gh i NG ntroll er 134,
is able tggtl %:{%!f)‘fggr‘%% Ié?ihé Hglggé@és lﬂfrg?&eg'sﬁ F%Jﬁm?%{%éo%?l? %“%‘gﬁj"geggéf;\%’% bgcr?m?lﬁage
sensor. DiprEed Gyepgesr Sbgss@rothesdelyriss fltdred-airtinpumperbipiongh ther ain/iplgie 33 Aing lqutapf the
appropri ateezld gukd@bled QiriREprAtitg. SEPSIeMInid2 1 GO Yiryd@ Ahe nokM fdddetken@v@liengt hs. As
described in nore detail below, the systemis able to sense when the nib is
in cont dWIH the surface, and the pen is able to sense tags at a
sufficie rate human handwiting (i.e. at 200 dpi or greater
and 100 '60r fgé%)helg@géﬁ%ornati on captured by the pen is encrypted and
wirel essly tran$ks activegsensingtdadcepefi tht eefpageotysitm ssetymitally p e 10U Wbiclprusing @ or
base st atdnpBadeddopkdMbElk, bl Acaplale AndMeldde IR BSRGGLes EOm b PBe G ROWR). sRAQE
structur The preferr odi nent of the net en operates both as a

qd e t page p
nor mal mat Ki'T§® vAKT HEF 'ﬁ‘ﬂtgg%i’é"e Broﬁﬁ?‘?-“ﬂ‘ﬁ?‘k?pﬁ'@p‘?%ﬁtﬁfé‘? PerpibSeRsineRt 9l "Epect |
however , infarqctavelegibs sadyscibod inunsirddptall helomaberagan B8 yblé @Meds when tidr @S i g
syst em S&E&t@?ﬁhrﬂ@ﬁﬁ‘ Je,tan& fRe M?Qb@% s@lﬂe!a ta?l {l‘i\ﬁitcieﬁt@:}teetm:%ﬁl%hu%%?h é@%&‘?age pen
is registered wth the netpage System and has a uni que pen RoR sc= gure
23 shows Ehet A¥: (phgespra aad d¥sHepralgvaininfereption sertmes byptas renclh srcegtted! pfdor mat i on
mai nt ai negdreRyslyarah@iied id B¢ prakr @EbNEHatidd), B prinkEorBek RAGR RBiWRE e 3G, €i t her
nibis in(_:scgcm0 ct V\n;wtlh a {;I%é‘page, the pen determnes its position and
ori ent at i SR PECAOTY PRgs sF ¥ age. The nib is attached to a force sensor,
and the force o EDoads. ot ' 0 tQ
"l cate it hore el Bulodil L PHOhAE Rk Soi S b ook BESROR fen s
el ement o 2 0pfengkipgstylys ol s @arkie pwpRG A WEHF 15 PRiIerey fir beinetihrancipesq sysfelas i n or der
to [equgﬁowsﬁgyysteh]'ﬁcuﬂf AABhEnaDis (10 @ ebdekace. Habll dechp@fePor B reelsBRd MM &€ 1S
captured a

a continuous val ue 1o ay,. the full dynam cs of a
o hat ur depu sE R PR ot i sb 1 Famlrt REY e 5 1% CaTE SYRERR at | on
of its nidon-ohtet indformgiopagataibyd by aesgistegion servert Il en the g retvogpect rum an ar ea
193 of the page in the vicinity of the nib. It decodes the nearest tag and
conmput es t he po¥hes wher gt it Meomdchwithed retrageethe pentdatermtingg)itf position ane oxidytieny e d
per spect iMgive lohePad DR s dibked tb FBGRenk R Und@iRéHolcl 6n MOANR iBBRNRELivOlo t he pen
optics. Alth‘hﬁ%f h .tcge p Scht' on r,eﬁl{c;,l,ut‘; on_ of .the tag,% may be |ow, because
the tag dehs Li3“’01}:\ ‘faf‘?é”q‘ﬁ G&eipgn F niPe PS IPY pHE P TS g Refpotiv g elemeat gy Pages e t he
adj ust ed tposidicled’ by gesihgitvitotheipgn gt herdet ghreqexcegdhfingnatideefrdi f inerarerk.
resol uti ' t fot r fatal.on. : LONs
ol at | ve R e o g Wil D RE R el i 8
consi st s WFefed-sequence of tine-stanped pen positions on the page,

initiated by a pen-down event and c | et ed t he
y 'Phe pen t?etermines the pogtion am? (rJTrIi)entatgon of RQ/ nib on the netpage by imaging, in the

infrared spectrum, an area 193 of the page in the vicinity of the nib. It decodes the nearest tag and
computes the position of the nib relative to the tag from the observed perspective distortion on the
imaged tag and the known geometry of the pen optics. Although the position resolution of the tag may be
low, because the tag density on the page is inversely proportional to the tag size, the adjusted position

resolution is quite high, exceeding the minimum resolution required for accurate handwriting recognition,

Pen actions relative to a netpage are captured as a series of strokes. A stroke consists of a
sequence of time-stamped pen positions on the page, initiated by a pen-down event and completed by the
subsequent pen-up event. A stroke is also tagged with the page ID 50 of the netpage whenever the page

ID changes, which, under normal circumstances, is at the commencement of the stroke.



subsequent pen-up event. A stroke is also tagged with the page ID 50 of the
net page whenever the page |D changes, which, under normal circunstances,
is at the comrencenent of the stroke. NPAlI 12 25 Each netpage pen has a
current selection 826 associated with it, allowing the user to perform
copy and paste operations etc. The selection is tinmestanped to allow the
systemtoyngiigcard it after a defined {inme period. The current sel ection
describes a region of a page instance.“1t consists of the nbst recent
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Di gi tal iwknfuRy e wtde basis for the digital exchange of draw ngs and
handwiting, for online recognition of handwiting, and for online

verification of w&e@mmap@ssmﬁmﬂa@eefamv&&@iﬁﬁ& 1Pl eIl RARSA, 1S Ql's%'wlya' i nk
to the nef{%ages “%%mrél;f D Wﬁ a, s ort-rag%e radio Ijink. The transm tted

di gi tal TS SACFy pERd" FBrhGReR ks o dokere s lgthva e the Raseet mowentarilyy

ef fi ci entactivelghdpigsrohED. Bitn the peh waysds Inudda@ithg 0N steok @dlatikp 1L We Nagd, & ensur e

timely handlehdidy dobvddIgs BEiTHer - Wien the pen is out-of-range of a printer
it buffers digital ink in internal nenory, which has a capacity of over

ten m nutes of E%ﬁdnEWU@ﬂM@Md it feRred t%@ﬂg]fahiﬁk w}alhxﬁ( t?rﬂlkﬁeg\gﬁlf& ﬂ‘l@ t hl n

range of BitalPs hnter,f it trarblshfers an buffered digtal pen can

regi steréd W th any SEsET =1 fiRge {5 onlgg reopeition OF hapryritivg.cand fefambiner esi des
in  net pagdsatiorfsigrupaper and on the network, it is largely imuateri al
which printer a pen is communicating wth at any particular tine. A
preferred embodhs@itis Hitelestrad pensmitsslistel gty e oktriage mineatiar shetefaekadioninSect i on 6

bel ow, Wlﬁlhtranﬁlﬁftéﬁrd%ﬁtﬂ%ktlpenﬁhgéﬂrf&%naac& Qldst:unt} ardl pNi;(ItBé%r il Eﬁégsy]s ton,

but is always flushed on a pen-up event to ensure timely handling in the printer,

When the pen is out-of-range of a printer it buffers digital ink in internal memory, which has a
capacity of over ten minutes of continuous handwriting. When the pen is once again within range of a

printer, it transfers any buffered digital ink.

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

with at any particular time.
A preferred embodiment of the pen is described in greater detail in Section 6 below, with

reference to Figures 8 to 10.

1.7 NETPAGE INTERACTION
The netpage printer 601 receives data relating to a stroke from the pen 101 when the pen is




The netpage printer 601 receives data relating to a stroke fromthe pen 101
when the pen is NPA112 26 used to interact with a netpage 1. The coded data
3 of the tags 4 is read by the pen when it is used to execute a novenent,
such as a stroke. The data allows the identity of the particul ar page and
associated interactive elenent to be determ ned and an indication of the
relative 9§}tioning of the pen relative to the page to be obtained. The

i ndi cating dAta is transmitted to the2frinter, where it resolves, via the
DNS, the h ke. i 0t he. net-wor dress_of.the netpage
page ser vERTAgER: il Bherkf) 2k Bl b Lot R SRS PELR R 50T |
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identifi egtelablivBlerB@f b bSdetebhindkBd anti@AidnREMPFelaMeSbsidbadg & SR IMRYENd he

addr ess of thiereLev t°3%%§$ erver in its cache. Each netpage consists of
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t he stroke i'}”l‘ael c)othtlext 1of ttgfe tt%@e of the relevant elenment. A"click" is
a stroke WRErE° PRV S BE ' RHECT BV BE SR AP RS FRg BIRS Exg(;t‘%’it’tt?’p(’)% Yand t he
subsequentorglehewhorepo Sk tétee ®verhot h | ess than sone small maxi mum An obj ect
which is activated by a click typically requires a click to be activated,
and accor di ngl y Whan the) fage serer esRes iths sirga dewdhe PRt Yeiictes the pegde desgrigiion tact i on,
such as awhidliRRpYke afplics; kod dbOmERGWEERSene® of 166 AdERiptn HeRBok Bfidseq] THHESPONSE
fromthe tgeniﬂs ".otk" t{TEﬁ.kTh re are.two k%nds of input elenents in a

net page pagé  as<CrPBtToH® eﬁ@%ee?ofll’ﬁﬁfs SORF Of BF oV A% | nput through a form
field can also hid@gels { ARl kiflho@lngdhe 500G AL £Y dBUPEILibN i s 7- 1
Hyperlinks A hyperlink is a means of sending a nessage to renote

appl i cat i BpFeduai @en Yaorosign aje ot less then gpmesmplhnadmyme &g obise Whigh s etiveted ipage

s ytSF e mt _ Aclim/t]?@dtiaﬁjr ﬂ:&uﬁ@é QHFI_SIO @%ﬁ@@fﬂ ifégblgiagltjmor%&mr&l@ ?sj[i. rgaféd?rtlaﬁ m?]re be hi'i_nd |keS
activation of the erlink, a link. 1D, ch identifies e hyperlin

o o et et St S Soap T it e el et ot B g B 1 o

i nclude tlH®.user's application alias ID 65 in the hyperlink activation, and
a description which is used when the hyperlink is recorded as a favorite
or appears in t Herameroskitgs of wpy cleiens inypgetpige phee dejcdptionthyedriipks andiforgy am i s
shown i n feldg Wkt BBugh WASA fitld BYRRS lighk thk: Soiidfiibh 3k Scheial-hRpRBME SErver sends a
request to an application sonewhere on the network. The application is
identified by an application ID 64, and the application IDis resolved in

t he nor mel.7.hay Hymerlitkes DNS. There are three types of hyperlinks: general
hyperlinks 863, AftQfeinksRahdahstf Sendi@ ® mesdddd tSLle@EE E@HcahMi?%{dltjrﬂiﬂﬁﬁy 8bitk,a as

shown in plfilngyrre%o%(gmén%tepanggg)%tlem.hyperI i nk can inplenment a request

A hyperlink element 844 identifies the application 71 which handles activation of the
hyperlink, a link ID 54 which identifies the hyperlink to the application, an “alias required” flag which
asks the system to include the user’s application alias ID 65 in the hyperlink activation, and a description
which is used when the hyperlink is recorded as a favorite or appears in the user’s history. The hyperlink

element class diagram is shown in Figure 29,

When a hyperlink is activated, the page server sends a request to an application somewhere on
the network. The application is identified by an application ID 64, and the application ID is resolved in
the normal way via the DNS. There are three types of hyperlinks: general hyperlinks 863, form hyperlinks
865, and selection hyperlinks 864, as shown in Figure 30. A general hyperlink can implement a request
for a linked document, or may simply signal a preference to a server. A form hyperlink submits the

corresponding form to the application. A selection hyperlink submits the current selection to the



for a |linked docunent, or may sinply signal a preference to a server. A
form hyperlink submts the corresponding formto the application. A

sel ection hyperlink submits the current selection to the NPA112 27
application. If the current selection contains a single-wrd piece of text,
for exanple, the application may return a single-page docunent giving the
word' s neani ng within the context in which it appears, or a translation
into a diYf&fent | anguage. Each hyperI27nk type is characterized by what

i nformati t cation corre ondi.ng. hyper| i nk
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cart" of end| n ur chases mai ntained by a purchasing application on
behal f of 'f‘ﬁ‘ edd‘g@?appﬁﬂff&f’ system includes the pen's current selection 826 in
Y P ek aehy KAl ey SUSLEMA LSS L1 GRRL Bt Of 1 he
associ ated formins i'n a rorm ert actlvatlon T’?pﬁ
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last for r@F&;Harﬂaﬁ% 88 abphicdiBE A8 Hnple o Qﬁop'ﬁmg hﬁd‘nok pabig pRcais RhhGLd p& return
path in a erl|ink activations. hyper|i nked group 866 is a group

el enent 38 ;\‘ﬁﬁﬁéﬂ?l‘ﬁﬁ@l“&ﬁe@gg%"l"ﬁ?ed hyperl ink, as shown in Figure 31. Wen

i nput occurs through an | d el enent qrou erl.ink 844
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associ at evitgpiatlidenike @eﬂm&vf the asyoripthd farmf ingtdnck 868 mtfoxa@mﬂmh etikdtion althobghafan al so

be used, hdnyBRRHURSH] Qb doth taliSouie SUDSHE infl@ LihR thedlst fobd WbRisQdn i inkRded
hyperllnk to prOV|de continuous i nput to an appllcatlon It can therefore

be used t'd°8tisHdictudsy an offsptiye pefgenathn A wRerlipk e5t8HoWodel , i.e. where input is
captured and th ref shared.as soo form
defines a coll egt oﬁmlg 8 ?5? ed I hpd em?n%S%S hwggaesénfsts)ocggdF’G’Frﬁe)mkaasrs "4t ed set
of i nput gn Fighte dlgihea igppi wtledthweghp@géeldﬁlemm im thd grmmsthahxps@nk $4d asubaidt one or

nore par amtpgs. g$ou£§§ BR8P Bl Sk Qrou ?Qiutb\é@£e§to&§§38£téﬁ9p5rthﬂ{ﬂeﬁbglo%ﬂ?a REFver. A
form867 is a rouE element 838 in docunent hierarchy. It ultimtely

cont ai ns SAhsast? Prckbaxe fifphalpo by wpdy i pafpatior Wi die “wbpf dplfay ﬁ@"tb&ﬁdjé adgm
r epr esentigpslinRy tonfneddd astianaennft ta ailoippncatioh [ Qs itlsteforeO be asedsxetsu@f)rt fa el d
i nst ances. orrespond to t he form Each
field i ns'EJ %ﬂ(gceamcllﬁl Hﬁeracgcr’]n %ogglblc? i ‘gtferedn Bar G h@%?[nd%h\/\hgg%sth?‘re‘ﬁas Soc? 2 as i endson t he type
of the corresponding field elenent. Each field value records i nput through
a particupas pregiad formii nstance i.e. through one or nore pri nt ed
net pages. The m | gur 2 i nstance
has a status 87‘5% &h%% hec \Aﬂa?dfsllg‘?’%?ﬁd odr%qcia%ggtrlelggﬁe% opmlms
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becones f@%ebrREBuidinglo8a &haNed or once its freeze time is reached. A
form beconmes submtted once one of its subm ssion hyperlinks has

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

terminal field elements 839. A form instance 868 represents a printed instance of a form, It consists of a
set of field instances 870 which correspond to the field elements 845 of the form. Each field instance has
an associated value 871, whose type depends on the type of the corresponding field element. Each field
value records input through a particular printed form instance, i.e. through one or more printed netpages.

The form class diagram is shown in Figure 32,

Each form instance has a status 872 which indicates whether the form is active, frozen,
submitted, void or expired. A form is active when first printed. A form becomes frozen once it is signed
or once its freeze time is reached. A form becomes submitted once one of its submission hyperlinks has
been activated, unless the hyperlink has its “submit delta” attribute set. A form becomes void when the
user invokes a void form, reset form or duplicate form page command. A form expires when its specified

expiry time is reached, i.e. when the time the form has been active exceeds the form’s specified lifetime.



been activated, unless the hyperlink has its "submt delta" attribute set.
A form becones void when the wuser invokes a void form reset formor
duplicate form page cormmand. A formexpires when its specified expiry tinme
is reached, i.e. when the tinme the formhas been active exceeds the forms
specified lifetime. NPA112 28 Wile the formis active, forminput is

al | owed. IL‘;}\Q%'[ through a formwhich is not active is instead captured in

t he background field 833 of the rel eva8t page instance. Wen the formis
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field 879, or aAllSipgnatapiue:dfas elgihl 8RODigild enkfsi7e Ldhsid 6TRRE of GlddSnped aGkaM i S

shown in Fj 34, Any. digital_ink tured i field' s .zone 58 s
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882, as shown i A fkid@lement 365 cal\By a eHeglibbraficld ST, £LBAHUE B, aldAwRg HOAB7S bal d' s

zone i s aut.omat.l verted tao.text via.oplin andwr i ting recognition,
and t he '(} Eé’%urlﬂ %elggéds%ﬁ%@eeém %ﬁléss?j T B A VTS E)?ﬁl n%gﬁlgL‘ﬂ%\ﬁgHeﬁ&a
recogni t i st szenad8liqassipneflip e 608l (see, for exanple, Tappert, C., C Y. Suen
and T. Wakahara, "The State of the Art in On-Line Handwiting Recognition”,
| EEE Tr ansact i off$hgFpopgeld dtsrin Aseriajdibeolep qalngatShi a8 shopn freffigurgythn day magsfa 12,

No. 8, Augiskta dQ9Q,strélae fICAghE RIS cipbursitth 6 Bheitbx RAX ShdAe ta&Oh B AL Ry
cross-ref Sriegtptgﬁ].eﬁéd,giv nature field has an associated digital signature

val ue 883, @as shown in Figure 37. Any digital ink captured in a signature
field s zone is Falnesh i . 1.1 i : o) .L,dentity of the
owner of the peﬁ?&gnd aL ﬁ@él%ﬁ%’%ﬁ%ﬁ% l?%\f_eag (IS;Hp 5"1?%@? g%%)er?t%'eﬁig'ta%}fmtl%éapft%%m of

whi ch t he f fegl figldjsgonsds qutomaticglbirapvatiesido teatrvep calingibendurting secogyision. jaed the textisal ue.
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A signature field has an associated digital signature value 883, as shown in Figure 37. Any

digital ink captured in a signature field’s zone is automatically verified with respect to the identity of the
owner of the pen, and a digital signature of the content of the form of which the field is part is generated
and assigned to the field’s value. The digital signature is generated using the pen user’s private signature
key specific to the application which owns the form. Online signature verification is well-understood (see,
for example, Plamondon, R. and G. Lorette, “Automatic Signature Verification and Writer Identification
— The State of the Art”, Pattern Recognition, Vol.22, No.2, 1989, the contents of which are herein

incorporated by cross-reference).

A field element is hidden if its “hidden” attribute is set. A hidden field element does not have
an input zone on a page and does not accept input. It can have an associated field value which is included

in the form data when the form containing the field is submitted.



i ncorporated by cross-reference). Afield elenent is hidden if its "hidden"
attribute is set. A hidden field el enent does not have an input zone on a
page and does not accept input. It can have an associated field val ue which
is included in the formdata when the formcontaining the field is

subm tted. NPAl 12 29 "Editing" conmmands, such as strike-throughs

i ndi cating deletion, can also be recognized in formfl el ds. Because the
handwri ti é‘ 1tzecognl tion algorithmwork8 "onli ne" (i.e. with access to the
dynam cs of t he“ rrpoé-&qugts)uch as%&&g{hmh 1nd109[ dela%n élgd betedo 1zc38Gess onl'y
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is interpreted as a selection gesture. Circunscription of one or nore
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Summary ofroksaet appendedalo tap elme:t ovligital gk neqapag@p@@fdete tHE beqkenuudrﬁe@tsmcmtnloﬂc

Hyperli nk&eperal dickSubmit action to application FornClickSubmt formto
application electionCickSubmt selection to application Form

fiel dCheckboxnyD{gaﬂkﬁssdagﬁred ridl @het eackgrelnd mnd-lambw:dt ia.ng%nvwlt gedl@j tal ink
t 0 t eXt SCSI %H tltoe)é)} .Ol’tle or more gb_]g)ll’s 18 1%13%11%& tednaléASSfecg Oon 0 t al SCI1 Jl<) dt 0 f I el d
Verify di gl jitar ink s gnat ur e, enefa Hat ureSi i'gnature ?uml Signature
of form @sastﬁagwomhgh@taamalmtwﬁimneaml}catlple%tpdﬂfhoneo rcunscri pt| on _Assign
digital ink to current selection The systemmaintains a current selection
for each pen. Th¥bleJer@ririseieecyrdqusred iariimy wista 1mase nost recent stroke
captured in the background field. The selection is cleared after an
inactivity timeout to

Table 2 - Summary of pen interactions with a netpage

Object Type Pen input Action
Hyperlink General Click Submit action to application
Form Click Submit form to application
Selection Click Submit selection to application
Form field  |[Checkbox  [Any mark Assign true to field
Text Handwriting Convert digital ink to text; assign text to
field
Drawing Digital ink Assign digital ink to field
Signature  {Signature Verify digital ink signature; generate
digital signature of form; assign digital
signature to field
None - Circumscription Assign digital ink to current selection

The system maintains a current selection for each pen. The selection consists simply of the
most recent stroke captured in the background field. The selection is cleared after an inactivity timeout to

ensure predictable behavior.

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

for forms which fail certain application-specific consistency checks. As an extension to this, the entire



ensure predictable behavior. The raw digital ink captured in every field is
retained on the netpage page server and is optionally transmtted with the
formdata when the formis subnitted to the application. This allows the
application to interrogate the raw digital ink should it suspect the
original conversion, such as the conversion of handwitten text. This can,
for exanp|&,,l Nvol ve human interventiqn at the application level for forns
which fail certain application-speci fi39 consi stency checks. As an extension
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Figure 38 shows a flowhart of the process of handling pen input relative
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the backdielimdyrrsiak. argmiing (at $pQ) ﬂt?csfyynvwgmel@tto milylta! %O?t@t‘@rﬂ@@dﬂ%ﬁddﬂéé to the

current sad &@pmg)qat B2HhOkcelvBestokY th 88 turRfReleciSn §78 b theduR 8 pddYas nlaldBined by

regi stratd1 erver. Figure 38a shows a detailed flowhart of step 893 in
ation server.

t he processegssnovm in'Figure 38, where the accunulated digital ink of a
field is interpg r f e L sl e process
consists of det gkfn%ﬁl%%&& %ﬁ%g?ﬁ?wé\?%??fts}ég%ﬁmﬁﬁ ce”gmém-cl;h ﬁ%bx X and (at
897) \AhetﬂPFe‘Fc“E‘H%‘célihgﬁla#‘Ofarﬁgldﬁsebtﬂw@mcs“étﬂgfeﬁ@mmﬂv@ fielirithe pfocgsecoasissi gni ng

(at 898) o@.dété’rhiﬂm\g@ﬂt Bﬁﬁi) tvﬂetﬂeh@e fiti@lsd cHRkHSR andBhielsT)Iedbthet @le ViHR LR PG (at
i f so converting (at 900) the

899 wh t fi

gl tal RS SR BT o7 e e B i oS e st 59

regi st r atwhetherdeifividiis a temn Geld@g ifgn cangertinai(at 90 Jhe tiipien! o Rveinjuda temonmimeﬂrelpt ext to
the fieldy th\é%kﬁfgpnaélrég%wgﬁ 'sé{@ek' yamggsts@ilﬂ% @{ ﬁﬁ ﬁlgg?_lll%%a C ngpufer 2kt t;[) I;.he f{iﬁlel dis a

S|gnature field so verlf I nk~as
si gnat ur &3¢ akgatiyslyfeerminipedpt 90%"@1 ¢ fhs f'ﬁ‘é Ilsﬁ‘ signatyep) ﬁel@mérﬁép véridting (OPst r at i on

server, tl?l‘ cE@E]I ifillg) as(ted sx@&dr)e ofithel @ st cﬂdner§hrﬂﬂlﬂ$ BEorafe Jpﬁ@prﬁ@ RéeRhtdn Qfivet,he
corres p onal

n Q. Wth t he strati Ny server ‘and
using the atmg (at%ﬁ]ra dlsgltarsﬁg{l/aa eoét?egcﬁgfmﬁsfoef ?Ters%of"i{?qg gﬁf}“ £8° Ve Y ondi ng
appl i cat |1"f€£FFffat@n dperaies sAnd) wpipg) the gten 9GBS s t nigatel isigiatuad keyi glatigUtp ebet cortedpendingel d
val ue. application, and assigning (at 905) the digital signature to the field vatue.

1.7.3 Page Server Commands
A page server command is a command which is handled locally by the page server. It operates

directly on form, page and document instances.

A page server command 907 can be a void form command 908, a duplicate form command
909, a reset form command 910, a get form status command 911, a duplicate page command 912, a reset
page command 913, a get page status command 914, a duplicate document command 915, a reset

document command 916, or a get document status command 917, as shown in Figure 39.




1.7.3 Page Server Conmmands A page server command is a command which is
handl ed | ocally by the page server. It operates directly on form page and
docunent instances. A page server conmand 907 can be a void form command
908, a duplicate formcomand 909, a reset form conmand 910, a get form
status command 911, a duplicate page command 912, a reset page command
913, a get page status conmand 914, a duplicate docunent comrand 915, a
reset do@f@%@nt command 916, or a get 3§ocunent status conmand 917, as shown
in Figure 39, NRALMG Sl flids OLTGONIRRM O Lk N GALIERRONGLAG: T Or m

i nstance. A duplicate form command Vol ds the correspondin orm 1 nstance
and t hen Yoide checresespanding fong dusigpde rppd thei pgfucesf antapEe erinteeesrpy POMPruiepsPEnce with
field valp@scdws GEY Qblues }i,beaercegpyhec&m Abribns [thCsa@ MHpel P Ghrdshdibn IBBRSACT 1 ON

| Ds as the,_o]rl |nal_,d_ an s@ﬁ#éfﬁl ndi.stin wst]able fro?the OI‘I%_H%L to an
appl i cat | BiFnlaof &E 8 APERTE e GRS orh &PPIREYY 24U AATTETRBE K918 ance
and t hen proegudes famn iaehd\wad ed producks @o pytive pritdd eofyosf nhei forst ianames witlt field | el d

val ues di SRaY dletca/h Bford QLD cgmsr@mﬁ&@?mﬂte@&?&%%ﬁagﬁg‘%@% SRQL L O

the status of the respondi ng forminstance, 1ncl ublished it,
when it g Brguae dgldipsFbagybiisned it whee Hrasrrised, faridom fileva griglsd, sddhe oo t he
f or m i nstsanE et thaFoRti@staacd OFr M hyperli nk i nstance contains a transaction |ID,
the application has to be involved in producing a new forminstance. A
butt on request i Bigeea revitybaiinhinsasde aocensiaSratsheivelD) the appfigdticahds Yo beiitwplveirent ed
as a hyperl | . | a %E r i nt . t he
correspon iphdgaﬁcﬁnégheg%&g?’%gﬁ%gm\% tgﬁnughﬁle gggé?%ﬁﬁfgd&f ﬁg%é \E}atﬁ%%fgrgr écglfrlyved. | f
t he page Epraiedas Hypslivh or is part of a form then the duplicate page
command is interpreted as a duplicate formconmand. A reset page conmand
produces a pri nt*@PICUDPAC BIMAPEPRBFT @ PHYR IR e rretisgRage f° Vife
backgr ounte facletotnd/fedrelue pseard @tihe dage dolreinprafymn @didaaioNsfoan, tHed medqilicates par t
of a for e ! [.S. 4 nt . m
”B&get &.Enﬁla%igg IenEegp’t%&éd B39 hﬁé?én'?gﬁﬂ'gaonléénu Cde. 2‘ rgsfeg;{agé &913]% Foduft3 g%n{t o

conmand. ge st at us conma [g nted report on the status
of the coePedPsneremyndizegess ppenead the backerpund field vahis disprerise.it 29 Entaigren jt
was pri Nt gh orfiPpartdi @ Mrinf thiiee Rfet Pel Bomndlistifi@preteBisthSresef foYomkr@EdTR et
contains or is part 0:{’ i‘he net page | o OthWhi ch fﬂgears on every netpage is
usual |y d88oE &t G/ Aed dubPies tfswgs‘a%e eIMENR AL I WETP A WalbfE® i"iE%nce i s
dupl i cat edchwing lwhé published/ | vhesit prsgsiery; dat, whbm @l vas prddtadeand ghe etatpy offatyermsit  t hei r
native focroﬁgjngm%pm@ofphecknark appears as a standard checkmark graphic, and
text appears as typeset text. Only drawi ngs and signhatures appear in their
original form ¥ctipshe Mgl RRtMEPaRGR QUIPARIEH iDMuMy aSicRitd il a BipRRE fage
i ndi cating successful signature verification. A duplicate docunent comrand
produces ¥"FMi nted copy of the correspondi ng document instance with
Pﬁg knglui“gaI 'ee' ¥l 188 i8S & HEfued hidl BSa HRGVIRAL.E AH LS A Wik LTS, then
their native form, i.e. a checkmark appears as a standard checkmark graphic, and text appears as typeset

text. Only drawings and signatures appear in their original form, with a signature accompanied by a

standard graphic indicating successful signature verification.

A duplicate document command produces a printed copy of the corresponding document
instance with background field values preserved. If the document contains any forms, then the duplicate
document command duplicates the forms in the same way a duplicate form command does. A reset
document command produces a printed copy of the corresponding document instance with background
field values discarded. If the document contains any forms, then the reset document command resets the
forms in the same way a reset form command does. A get document status command produces a printed
report on the status of the corresponding document instance, including who published it, when it was

printed, for whom it was printed, and the status of any forms it contains.

Sq b6

If the page server command’s “on selected” attribute is set, then the command operates on the

page identified by the pen’s current selection rather than on the page containing the command. This



docunent conmand duplicates the fornms in the sanme way a duplicate form
command does. A reset docunent conmand produces a printed copy of the
correspondi ng docunent instance with background field values discarded. If
t he docunent contains any forns, then the reset docunent conmand resets the
forms in the sane way a reset form command does. A get docunent status
comand pgLgyces a printed report on the status of the corresponding
docunent instance, including who publlghed it, when it was printed, for

whom it WaswPs k@ pagd Bvel Runsh@tib§e %-Inte@rwthg Qifégﬁpahé do@éﬂmc@dtzﬂﬁa palgé sohde page
server conmand! Zeﬂ‘ﬁtgfifsa ected" attribute is set, then the conmand operates

on the pRGEaRLs L Wﬂ?‘ﬁlé’a%?éﬁ“’?c%’i‘afl%ﬁb(en@%F‘E‘H*‘P‘i’)lﬁlgf‘%{f%er than on the
page containlng the ¢ NPA112 nu of e server
conmands to be prﬁﬁ%w%mnf?lm%(gfgpmmpm ] 8%%“%“@‘%%%@8%&“5?5 *&%er ver
conmmand e$@ﬁénmmﬂdﬁkmﬁéHﬁéywymﬁw@umpé@QPQQ&werm@ﬁMﬂﬂmdmmmMEmm$MMdwmnnand is
i gnored. f¥n mkb@g?&dp%epﬁﬂle%cgt‘ﬁfgqﬁpﬁgggéﬁe?%%Spec'f'C handl i ng by
enbeddi ng the rel evant page server conmand enment in a hyperlinked group.
The page ﬁer ver Aﬁbﬁgclsﬁaére&nﬁdﬂ@ﬁléydﬂﬁl& hidand 1ﬂﬁsﬂﬁde@ia@tdtalw it B, At iRehdpRBRAd Nked g
group rather t ecuting the pa rver command.. A page server conman
el enent i S %Snm? B T 10 = P%%et i B?Jfaém‘?tg © 84y ?ted@ﬁ‘%ﬂ%éﬁ UG thEdtd

el enent d@@gmnémaﬁaﬂeiamammpu@wgonemuﬂwmmpﬁgbmanwﬁgmtmamﬁﬁﬂm&mgaﬁhkwated
directly B¥ménddsSl<on bleG@ParivhiOVEVEr, be activated via a page server
command enbedded in a different page, if that page server command has its
"on selected" attribute set. 1.8 STANDARD FEATURES OF NETPACES In the

pref erred.s or m SeapARDIFERRGEOR BETPAGERt €d Wit h the netpage | ogo at the bottom

to indicate thatmdgrefird ?onﬂ%@@gﬁag@%th@@m S %@Qeioéorﬁ &é @cﬁ&)rla\(c?m&lfa%per ties.
utton. In nost cases pressing t 0go

The Iogotglso acts as a co %

produces ‘%t &5 BrecAE B&fg‘g as ‘?fe‘"f‘“rﬁl(‘ée RoRsRiey frhelogoqplspacts 3 cpRyt - Brsdiuces a
copy of chkepressing thelof@priducdladopynf thiigage asthe @fe cﬁamunes)ud:ﬁqwm& a co‘;sylsfh as a
ticket oryg t n Lory note t|S|ng
page. The J% auﬁ?'é?ﬁaggc%gggg%gﬁé&%ﬁ%%{ﬁ%ﬁgls anare ndlret?Temb V"t he

rel evant atpRgac aupdvedingesec  Speci al copy functions are handled by
linking the logg button to an appllcatlon 9 USER HELP SYSTEM I n a
preferred embod! Pl $O8EPRRE PRy GEnctim;t edﬁ&?ﬂ&b%ﬁhﬁ@le@ﬂﬁﬁﬁ’% Rage s ed
"Hel p". \Shetnl cqpy Basiesh ardthalled by lirfking ths toag biltol® lapappe@eond6 of i nformati on,

i ncluding: status of printer connection status of printer consunables
top-level help nenu docunment function nenu top-level netpage network

di rector )ﬁ'g UserR HELP SYSTEM

In a preferred embodiment, the netpage printer has a single button labelled “Help”. When

pressed it elicits a single help page 46 of information, including:

. status of printer connection

. status of printer consumables

. top-level help menu

. document function menu

. top-level netpage network directory

The help menu provides a hierarchical manual on how to use the netpage system.
The document function menu includes the following functions:

. print a copy of a document

. print a clean copy of a form

. print the status of a document




The hel p nmenu provides a hierarchical manual on how to use the netpage
system The docunent function nmenu includes the follow ng functions:
print a copy of a docunent print a clean copy of a form print the status
of a docunment NPA112 33 A docunment function is initiated by selecting the
docunent and then pressing the button. The status of a docunent indicates
who published it and when, to whomit was delivered, and to whom and when
it was sUbé%Guent|y submitted as a foPfh The hel p page i s obviously
unavail able if e printer is t IS . case. t ror"”
light is it an%rzl “%ei‘}?“e“"“"é‘ésn‘mr Q"%b"é le"gnegﬁn‘? ‘E""&““’%‘ aﬁ%ts'}ens""“sm g ?%‘gm nEE‘wor k. 2
PERSONAL | s#EB OPQBI_CP@NT@@@W@EEHWW‘:@ t endf wdieh, dovivimen @E@dehp{ed a@nd torvdipm apds used
as a canopeg AlvaftRbdueAl WARRXAMH to il lustrate personalization

mechani snms in the netpage system Although news is often used in the
limted sense Offhe mmwmmmn&m&mw&gﬁ@m i@l tolph@. Th HiseRded “grope 1 n

the pr eseln tlS tanc?tﬁeuserc Tequ stre otedla 081SOVC que S‘X(St em the edl tOI’I al Cont ent
and the a i'sing gofit (h? or°a publication are personalized using

di fferent mschanl sns. The editori aI cont ent is personalized according to
the readgr's epggsbghngxpggL%AegNmEﬂ mplicitly captured interest profile.
The advert|S|ng C .sonal I.zed accordln 0.t he de Iocallty
2nd demogr aphi o 5 PIRHTS TR pERSATT SATTERIA DU BEP R S on t v
ki nds of meswslizteyreekmisphipdes netrage sphtin hlifoughengms §9 @fidn) veitip & dimitghpdnse phose

that del i NGEaRENR nStshB@HBe neWll ke S1tdAMS copbHR ltle GREN QBRI idROIr €gat ed and
edited by the publisher, news streans are aggregated either by a news

publ i sher or bYIn&heSrﬁﬁaﬁgeaifsteZﬁﬁe &ﬁMﬁal a@@h&gaﬂﬂadvemOntaﬁbfd lcéazﬁ pdR&tisnypi cal |y

correspond to traditio ews gu news azines \gn e.news, streans
ersona ZE usm erent,, mec editorid conte 15 personglize accordmg to the
can be man§ vari nevvs “feed from a News service, &art oon

strip, a rﬁqrdeésl ﬂaﬂ@@yww Gld uspleﬁv eaptyred imgerdst prefiiel The dsiudriisgizicontdnbia pﬁsonoazedt he

reader's a@mu%tm@,}eade}ﬁgc&n@aﬁﬁgﬁoég%plu cation server supports the
publication edited news publications as well as the aggregation of

mul ti pl e news streans. By handling the aggregation and hence the formatting
of news x1reanEorsgdiePERsbnizaren y by the reader, the server is able to

pl ace advertisi ﬁgu‘tﬁtfhb%gﬂﬁavpoh%o WhHs P nelwd soux@&s%&s‘é‘&h%elh@ﬁw@@pu@ﬁﬂaﬁd% [
control. The subscriber builds a daily newspaper ¥ sel ecting one, or nore
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their er ent rests an ectin erent al
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opt i onal | YrisRls8@lefin SBRACH ke Gcade's biDdSail. SONME sections appear

The netpage publication server supports the publication of edited news publications as well as
the aggregation of multiple news streams, By handling the aggregation and hence the formatting of news
streams selected directly by the reader, the server is able to place advertising on pages over which it

otherwise has no editorial control.

The subscriber builds a daily newspaper by selecting one or more contributing news
publications, and creating a personalized version of each, The resulting daily editions are printed and
bound together into a single newspaper. The various members of a household typically express their

different interests and tastes by selecting different daily publications and then customizing them.

For each publication, the reader optionally selects specific sections. Some sections appear
daily, while others appear weekly. The daily sections available from The New York Times online, for
example, include “Page One Plus”, “National”, “International”, “Opinion”, “Business”, “Arts/Living”,
“Technology”, and “Sports”. The set of available sections is specific to a publication, as is the default

subset.



daily, while others appear weekly. The daily sections avail able from The
New York Times online, for exanple, include "Page One Plus", "National",
"International™, "Qpinion", "Business", "Arts/Living", "Technology", and
"Sports". The set of available sections is specific to a publication, as is
the default subset. NPA112 34 The reader can extend the daily newspaper by
creating custom sections, each one drawing on any nunber of news streans.
Cust om seti'8ns i ght be created for &mail and friends' announcements
("Personal "), o or ng..news for specific tgp "Ale ts" or
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The reader optionally specifies a serendlplty factor, either qualitatively (e.g. do or don’t

surprise me), or numerically. A high serendipity factor lowers the threshold used for matching during
collaborative filtering. A high factor makes it more likely that the corresponding section will be filled to
the reader’s specified capacity. A different serendipity factor can be specified for different days of the

week.

The reader also optionally specifies topics of particular interest within a section, and this

modifies the priorities assigned by the editors.

The speed of the reader’s Internet connection affects the quality at which images can be
delivered. The reader optionally specifies a preference for fewer images or smaller images or both. If the
number or size of images is not reduced, then images may be delivered at lower quality (i.e. at lower

resolution or with greater compression).



delivered. The reader optionally specifies a preference for fewer inages or
smal l er images or both. If the nunber or size of imges is not reduced,
then i mages nmay be delivered at |ower quality (i.e. at lower resolution or
with greater conpression). NPA112 35 At a global |evel, the reader
specifies how quantities, dates, tinmes and nonetary values are |ocalized.
Thi s inVOLMﬁ& speci fying whether units are inperial or netric, a |loca

ti mezone and time format, and a | ocaP3currency, and whether the
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| ocal communi t y TEErRE=SeRFRESHidisteditopalronpul gicts affsess Be aivadisipgensient) becayeer est s
and preo ]Emuqﬁgltng Q;I’iﬁ)iogl‘l;y pAkd to expfoitlthele@ikoyialSpRBE ITRG1RA toef;da@maﬁfer;ﬁ,y@ikgylpjl i sher's
nmost prof)table product i|s.advertising. space”, a nulti-dinmension entity
deterninéﬁ&%ymﬁﬁgmﬁﬁq??%%F%%%“?’%ES%%%%HF@3%%%8P§aé?mvﬂ&“&%§%38Fm§F@
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In the netpage system, the netpage publication server computes the approximate multi-
dimensional size of a publication’s saleable advertising space on a per-section basis, taking into account
the publication’s geographic coverage, the section’s readership, the size of each reader’s section edition,

each reader’s advertising proportion, and each reader’s demographic.

In comparison with other media, the netpage system allows the advertising space to be defined
in greater detail, and allows smailer pieces of it to be sold separately. It therefore allows it to be sold at

closer to its true value.

For example, the same advertising “slot” can be sold in varying proportions to several
advertisers, with individual readers’ pages randomly receiving the advertisement of one advertiser or

another, overall preserving the proportion of space sold to each advertiser.

The netpage system allows advertising to be linked directly to detailed product information




anot her, overall preserving the proportion of space sold to each
advertiser. The netpage systemall ows advertising to be linked directly to
detail ed product information NPA112 36 and online purchasing. It therefore
raises the intrinsic value of the advertising space. Because
personal i zation and | ocalization are handl ed automatically by netpage
publlcatlon servers, an advertising aggregator can provide arbitrarily

br oad coveféée of both geogr aphy and 36enograph|cs The subsequent

di saggr egahi,gn. @chgsfur | FInEfbee PRGOS R ity QTRLL G LU S makes 11 more

cost-effective ers to dea ver g aggregators than to
directly captur gecaﬁiy%srsdnﬁizmn and MR- AiO MY RadilRE aﬁgﬂa%aatuy 4 ﬂgpagggﬁbﬂ%%rpr S
taking a proportion of advertising revenue, publishers m e change

prof i £ - nclTPal ThENEE SR g GRYdr BRI By ouIES g6 el Py THe
adverti sidegogghice Jat %seﬂ%ﬁdxsa@@egaﬁbnl méfﬁﬁmmcarsylt hedvwaeit. aply ekl Sakdse and
publ i sher : vertise in . multiple l.ications.
't is vvorct%ﬁ eﬁ%g}re%y]?ﬁ)g%%r FQ) ala\cmgl n%dH% smr% aégre aor au to dg?ctl a%%kurenadgan 2 nor e
conpl ex tﬁvaﬁthwhﬂph@e@ﬁmgmmr hdakisg bpnomqn@ﬁadser@mmvmugmebhslmmw éndart

because tth@chmgblumaaemanbesau&d)\rﬁle bilesdrREicRRY 6 aghrSeali the aGRARLENoredW: h&s
ignoring the fu | exi.ties of P@’Fei ot| a i on%cbet ween_adverti sers,

adverti si g mﬁﬁ’&fi‘éﬂgf P ad¥THisR At 2P fae aPEITrE i PH#F et page
syst em prmblicdé@ss.sonme aut omat ed support for t hese negotiations, including
support for automated auctions of advertising space. Automation is
particul arly deBiiy sdsthanofingrthat pbpipdement ineavictpade rablizetion icachvarnrscopblex iaigeher at e

smal | a”QﬂH&Erﬁenﬂfm tte BRSEBRIon StHonaB&u SR, bedusd heibibadcRS AvkAiGR: LY Glcksement s.
Once pl acerrent ng?e been n ot| ated, . the gggregat or captures and edits the
*a

adverti sefRERE 1E8¥BE d |f1‘ SPmRlexitie (95 JEEOLpORE Praren A88TESy B AR y, the
publ i sheraggremaorsded puvshae, (e mefersd ifdmo tht hepage kyswa ptovidaabpagenpad ipsat i on

server.  VHEfet Ny RRERCARLRHP LR OGEY Seck P oMb BPG I3 EmSion &

personal i zed B cation evant advertisenents fromthe
net page adrtisdi(ydesiratie for fySpmcpROR alyedisgments Fhirhgcaertiniial amminisogingomg, site
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2.3 USER PROFILES

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

profile information, including:

. publication customizations

. collaborative filtering vectors
* contact details

. presentation preferences

The customization of a publication is typically publication-specific, and so the customization

information is maintained by the relevant netpage publication server.

A collaborative filtering vector consists of the user’s ratings of a number of news items. It is

used to correlate different users’ interests for the purposes of making recommendations. Although there




used to correlate different users' interests for the purposes of naking
recomrendati ons. Al though there NPAl112 37 are benefits to maintaining a
single collaborative filtering vector independently of any particul ar
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Thi s onl Xnmblﬁﬁﬁ%iiﬂgﬁfalﬁﬂ%f%rghﬁﬁc?r requires admnistrative privileges 84

for such operations. en a user subscribes 808 to a publication 807, the

publi sher 806 (facuseP§dPlnlas B8 hddriRGQY LHGhy mBB)or ipﬁntéy&dap?[nid%%qpmer%knt to a
speci fi eg{lé)ri nter. or_the user's default printer. This authorization can be

revoked AHOYaTY "FPRE OB 1957t drch yegdis ¢ single dpylt prnjs (@ EQetoathichapriodisd1, but a
pen is spedicdtions ateGiclves: hydegault, whilst pages printed on demand are delivered to the printer through

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

requires administrative privileges 84 for such operations.

When a user subscribes 808 to a publication 807, the publisher 806 (i.e. application provider
803) is authorized to print to a specified printer or the user’s default printer. This authorization can be
revoked at any time by the user. Each user may have several pens 801, but a pen is specific to a single

user. If a user is authorized to use a particular printer, then that printer recognizes any of the user’s pens.

The pen ID is used to iocate the corresponding user profile maintained by a particular netpage




user. If a user is authorized to use a particular printer, then that
printer recognizes any of the user's pens. The pen IDis used to |locate the
correspondi ng user profile nmaintained by a particul ar netpage NPA 112 38
registration server, via the DNS in the usual way. A Wb term nal 809 can
be authorized to print on a particular netpage printer, allow ng Wb pages
and net page docunents encountered during Web browsing to be conveniently
printed on near est netpage printé8. The net page system can collect, on

behal f of | %ﬂB&h@&%&JM&%%&?%ﬂmu§§§m9”d commi ssions on incone earned
0

t hrough pu Ications printe n the provider's printers. Such incone can
include advert hﬁv&gerﬁlﬁgi%m Gan'bQ kuﬂxoméawﬁmt GESpan I QERRE mté;odmlﬁgswgps and

transaction fees. pri nt er owned by the use hen the user is
the pri nt@ﬁespfrlw?t&ﬁé? dm@&&“ﬁ ?fé‘élfﬂeﬁﬁ §Umﬁa‘¥eb briysing gy de é%‘li’ﬁ%ﬁ‘ﬁly gntedvsi B i s
used to aeewtudiabeprimiecr 0- debits and credits (such as those described in

t he precedi ng paragraph); contact details 815, including nane, address and
t el ephone nunbeiks neiphgsiraitenp rapfeelicet) o beh8lf 6f 2 putddr pobividg. foesi mdcymmichdhs mery and

| ocal i zathQfe SEtntd BkSih aﬁbvlcau&&g%{ed%fn 4 ?fs%ér stI{n{%&%&aa %Zle &AL NG the

user's encoded signature 818, fingerprin ting nodel 819
aut omat i cAYIYFgEr BFREEreey fotsh ercumperes rpmagisiPnsErd FaRoR foesa Fifhnpdtuing s 821,

W t h whi cdwned aleeds:,aken fha YEeR ths paidd pReidirde. I n addition to the
user-specific netpage account, each user also has a netpage account 936
specific to eachacprpanteles histreneygr ack@ntaizd hich Zethed ® atsmmulafcatibro-debits and

pr inter- Scﬁ)ﬁﬁé (fsdcﬁ asatﬁ&QHE%nbédsm Hns. sgcehﬁg ?ﬁ%ﬁ%l (%Ltgct déallg EB- gﬁ@du{gﬁlzsug% qu%lésedl ts

related to the user's activities on ed on
regul ar b4 fe?l’h"f“b‘i‘“maﬁ? glsba! §F§W6?eﬁ§16d‘é‘6‘ﬂdﬂngl?&1’aéh é@gfery pdecalizating sstings iy
appears nmmbaefaemaag&mm&an7dmmﬁﬁm@myu&QBmmahh@@mmgaﬂmhﬁ@a@&ﬂm$9a@zJOcate

and dir e-.maj | to . th 18use

net page gﬁ%T““m |6ﬁ£§%r3%?m%ﬂ ona |c% ﬂm§% %%#E?Eémﬁmégganggqéﬂ user’
personalﬂ@@dmwb&BMM@ﬁFP@ﬂw@mwab%@%w|on by section basis. Since nost
advertisenments are in the formof pre-formatted rectangles, they are

pl aced on the pRJddities e the erEPesis pRaEHRcCREh FishBser Fipohag @ petpask giepRyt Pt i o for
a 3 ect :j ONp&Ei tdo@clalﬁmeemeﬁlsem EudPhoyiteld 6 ke \Eaéh}ﬂnﬂﬁr BELVIRMabdodt Esglserda& AcOEnuQR: |

i ndi vi du n,t ection. .an out orit nlexp oits
this. Thgn arF 4G 1ts credlis rel%t)%]ﬁcl) Eua ?sgr ac vmes 8 on th Tntir O"llh?:%sexi %E@e[dg) nafe gl g,slst i ed
ed|t0r|aﬂb%mﬁmmﬁm@mbk@tmgn@@ntent such as placing ads for roofing
material specifically within the publication because of a special feature
on do-i t - your sef Fsef epbpiaiyprpepds he netrpgrase dirtctory %3P, alomineather userk wdacetd afdor  t he
user, i ncdibb-Rgil R to tRderassoci at ed i mages and graphics, is then laid out
according to various aesthetic rules. The entire process, including the
sel ection of ads and the selection of editorial content, nust be iterated
once t he 34youtINFRREIGENTIRAGE axpuTt 0 attenpt to nore cl osely achieve the
user's stated SE@inktPige puldi€ation server automatically lays out the pages of each user’s personalized

publication on a section-by-section basis. Since most advertisements are in the form of pre-formatted

rectangles, they are placed on the page before the editorial content.

The advertising ratio for a section can be achieved with wildly varying advertising ratios on
individual pages within the section, and the ad layout algorithm exploits this. The algorithm is configured
to attempt to co-locate closely tied editorial and advertising content, such as placing ads for roofing

material specifically within the publication because of a special feature on do-it-yourself roofing repairs.

The editorial content selected for the user, including text and associated images and graphics,

is then laid out according to various aesthetic rules.

The entire process, including the selection of ads and the selection of editorial content, must
be iterated once the layout has converged, to attempt to more closely achieve the user’s stated section size

preference. The section size preference can, however, be matched on average over time, allowing




preference. The section size preference can, however, be matched on average
over time, allow ng NPA112 significant day-to-day variations. 39 2.5
DOCUMENT FORMAT Once the document is laid out, it is encoded for efficient
di stribution and persistent storage on the netpage network. The primary
effi ci ency nmechanismis the separation of information specifi c to a single
user's edition and information shared between nultiple users' editions.
The specif"*¢'?i nf or mat i on consi sts of BAe page |ayout. The shared

i nfor rratlsgn f%antga 3189 aghe objects to which the page |ayout refers,

i ncl udi ng’ o1 nages, graphics, and pieces of text. A text object contains
fully- formatted text represented in the Extensible Markup Language (XM.)
usi ng thezgxtengbg{}w%"&&"%heet Language (XSL). XSL provides precise
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text obj etbftne@m?tﬂem% enbedded | anguage codes to enabl e automatl C
transl ati on, and enbedded hyphenation hints to aid with paragraph
formatting. An FireRg@episfisierey asehaniesis s sepamtina of formtion weRiicto o Grglayel et - based
conpr ess &dmbﬁra@alfoxfn@ﬁoﬁaﬁaredﬁetgéeaMw@le Qb:kseé‘(ﬁtloﬁd’l crmb@éclfa idbmehod Pdisiets bltheSCal abl e

Vect or \/ The nsi s f_.a s es of
o aeou i AR (iR heed SRR (oo BUBESnicol SO iR Bl B epehy BRI
t ext obj ewbgss, Etaphgs, dwpeqewfmzss and i nput fi eI ds as descri bed above and

wat ermark regions. These | ayout objects are summarized in Table 3. The
| ayout uses a cHriphetet emipge Mdliferaied triorepresgted; ip jthe ffxtegiitda Mptsin 1 8#ragend
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Hyperl i nl@T@vpigd (bmghe layout. The text ob_]ect contains embedded language codes to enable automatlc
translation, and embedded hyphenation hints to aid with paragraph formatting.

An image object encodes an image in the JPEG 2000 wavelet-based compressed image

format. A graphic object encodes a 2D graphic in Scalable Vector Graphics (SVG) format.

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

efficient distribution and storage.

Table 3 - netpage layout objects

Layout Attribute Format of
object linked object
Image Position -
Image object ID JPEG 2000
Graphic Position -
Graphic object ID SVG
Textilow Textflow ID -
Zone

Optional text object ID IXML/XSL
Hyperlink Type -

. Zone -
Application ID, etc. -
Field Type -
Meaning -
7one -
\Watermark |[Zone =




Application ID, etc. Fielde Meaning Zone \Water markone NPA112 40 2.6
DOCUVENT DI STRI BUTI ON As descri bed above, for purposes of efficient

di stribution and persistent storage on the netpage network, a
user-specific page layout is separated fromthe shared objects to which it
refers. When a subscribed publication is ready to be distributed, the

net page p bI | cation server allocates, with the help of the netpage ID
server A %uni que I D for each page, 4Bage instance, docunent, and
docurrent igstanﬁgc M‘EngDégFg,é/Lﬁ[ONcorrput es a set of optimzed subsets of the
shared cont ent gj s a nmulti cast f(:harmel for each subset, apd then
tags each user- Escrl’l?e é’yoﬁﬂf PYPER ¢ Haioipanaientytion pnd Wlsfe?tcsé‘s‘fgeé’ﬁ els

whi ch wi Iﬂetp@amptyforkhelmhiamﬁdpaeomoens seplaadiftwylthehmredloayom whifhercger ver t hen
poi ntcasts each user's layouts to that user's printer via the appropriate
page server, an¥hhesbshibcdpiblietastirmgy losbecnpiuisd.che ntagd pkbeaton fyerer shar ed
cont ent oano&a{%e wHR a6 bl &dh&ia%ma@ﬂ) Servefl 4, 8 linidu@ B8 koY bdBpdat, Sadd MsiBic AR dume@ACh page
server and rlnter subscribes to the multicast channels specified in the
page Iayo"lﬁ‘flg gt he rrultl casts, each page server and printer extracts
from the mul ti cast, sLISATR., | NO3EQRLERLS GSLSLLES LRI Lo RRaG Ay U <.
The page servers persi St el f'f archive € recelve a ou and shar ed
cont ent . dpreed for epphisybisesrand den trl@@mh\v@dsmﬁﬁc lapput \titbjtl@@@lseswéthmwltmstlct@nqﬁage

| ayout s r@ﬁi&rwm th$ tuarsﬁa&h%mgneuse&gﬁ@at ﬁfaut e deritd then POIRYsRERA udeAYBihes @Nd t hen

rasterlzetF Igrﬁllnts it. Under normal circuynstances, the printer prints
pages fas ”éf‘sef hRFHE Ha e GRRoPHile mge Frwsh gbft wheptbe ARG g “tﬁ%.‘?lf’t&rm‘ﬂﬁcasg page

i s cover etlar toneptnmglsspedifivd changdla gdtepagtvingas pain®hsg eadfpabessret mdpridEOKB.

The printgy g@}ﬂ, o SLEL Rl Sadigl % ﬂﬁﬂ S, I nt ernal
64NMB rrermsr 7y oW n % 9 5%3?(&%%? ? 195‘;0111:} lﬁt%%%n%ag} paﬁé S%rﬁr?rs at a
rate of ORePHEGExEF Q’é&?rfﬁlm’ﬁﬁ istseamsthesq lsrPJvcaﬁ réﬁtredtte bmm@e ByoutsgBspeee3Mbi t  of
page dat aePes pesdeatchivhing Rcdid pigilabdts abdihirliohtb@hest expected rate of page
data delivery over a broadband network. Even under abnormal circunstances,
such as when t héndpraimiser has unsivelug] thf opieer whitl itd migd lak@tsyrefer hatpnﬁthaeuser

W De, B honlRRL AL ARG NS pY BRI bRT ore the printer s 100-page

internal storage pacity i s exhauste wever, if the printer's internal

nmenory does fil tmddP porfullEdredniiinddt, it Ffnteplihts B BAR Badt fﬂey]%%e MEReRf a
mul ticast when it first occurs. The netpa e publ i cation server therefore

al | ows prASTEnes degteeqfispnh pase iseqrerd pdth frpees, Be ¥EPESPREs RS SIZORFTS Band0PKB.c o)
nunber OfThe @G hiSthérsfork @618 i/ SeesO6f 1A0 bichPREd in GE Mt} 64MBem&RIW @llowing for

temporary buffers etc. The printer prints at a rate of one page per second. This is equivalent to 400KB or

about 3Mbit of page data per s'econd, which is similar to the highest expected rate of page data delivery

over a broadband network.

Even under abnormal circurnstances, such as when the printer runs out of paper, it is likely
that the user will be able to replenish the paper supply before the printer’s 100-page internal storage

capacity is exhausted.

However, if the printer’s internal memory does fill up, then the printer will be unable to make
use of a multicast when it first occurs. The netpage publication server therefore allows printers to submit
requests for re-multicasts. When a critical number of requests is received or a timeout oceurs, the server

re-multicasts the corresponding shared objects.

Once a document is printed, a printer can produce an exact duplicate at any time by retrieving

its page layouts and contents from the relevant page server,

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



re-nulticasts the correspondi ng shared objects. Once a docunent is printed,
a printer can produce an exact duplicate at any tine by retrieving its
page | ayouts and contents fromthe rel evant page server. 2.7 ON DEMAND
DOCUMENTS When a net page docunent is requested on demand, it can be
personal i zed and delivered in NPA112 41 nuch the sane way as a periodical.
However , @ nce there is no shared content, delivery is nade directly to

t he requestl Ag printer wthout the usdlof nulticast. Wen a non- net page
docunent ﬁll?chrﬂ%q%des\k 9qs QFengtﬁ&?‘@ﬂWex’eIt 1hc§: ﬂpzpe is 8 s'ﬁ%gcﬂ% ten% lﬁvear}sd mldte du-ec .
delivered via a des ormatting server IC Tornats it as
a net page“’(%éﬁﬁ%ﬁtgP“ﬁern’é@%@éusef)g"ﬁww| ng server is a speci aI |nstance of a
net page publ i catl on server. The netpage fornmatting server has know edge of
various | nter net¥ighe GAETHPEGIITHRSt i FRpYsdi T femedn R i PapripoRplized: pat fient

For mat ( RBFjered vandesidppet de@xde fd\?hﬁtiﬁlgperhﬂﬁ.ﬁrglﬁlﬂlgﬁm(aﬁﬂ‘dk) netfage dolinemras Qet@fe HTM,,

IV\té bcgggggﬁé}%ﬁluﬁgsegferﬁgg Fl!ﬂ%% ce 0?? Ig)eltp%%a p?lﬂlcatm{l Sf{)rThe rllle(rti)gg l‘gl[atggg ﬁte]i(%e resent
aut omat i cEP¥ydee pEvagiens lefprpet Mmm@egatad fnelading Adob¢ nRastgble Bocuinent Fméglt)l@d page.

The user fafyicHaeMalkinSLRARBAHOIL). W the c@seﬁ»fﬁfﬁiq{&@mak-gklﬁ 0Pt ﬂ@ﬂﬁreioﬁﬁlsmt ting
server ?éﬁ St andarc{ net a,%e behavi or ncl u teractl Vi %ﬁls
per si st entd™® EPET P25 'R PGP Pasts ‘Pﬁé’f‘“taf?(lfﬁ’r?ef Ft"%" origin

and f or medutompficaltyi ichdsle KNGt gy direco lirdted th the e:qﬁestdmmlﬁetusefr eernmmte shisfbet@mobot h t he
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net page systemfrom Wb servers. 3 SECUR TY 3.1 CRYPTOGRAPHY Cryptography

is used to prot gt neHBRIbrihMEy deREORIBS d:Rild R dehavil WRAH ﬁarfe@acﬁ&yfaﬁﬁns't
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Secret - kq&mglgaéggggerr@g@éSysghl%gmrv@gbgg&egsd to as synmmetric cryptography, uses
the sane key to encrypt” and decrypt a nessage. Two parties wi shing to

exchange nmessages nmust first arrange to securely exchange the secret key.
Publ i c- key crypsegraphy, also referred to as asynmmetric cryptography, uses
two encryption keys. The two keys are nmathematically related in such a way
t hat any ;massag@R@Q@éMp;ned usi ng one key can only be decrypt ed using the

gf, Ih\?;t léeyll'heo‘lg gli)?tggrﬂ)e{} is, 1t éé%o gr(sgte%thseenrs]m euigl'o > tlgnd botﬁ\'t'n stofagé Qx? Ot her & arui}ok,?ﬁte
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can only dggas i Bsicusy aﬁnagnshyme\ﬁ@cg@e k&¥ork KAUBHIMRNRESMESphean securely

exchange nmessages W thout first having to exchange a secret key. To ensure
that the privat Secret-key cryptography, also referred to as symmetric cryptography, uses the same key to

encrypt and decrypt a message. Two parties wishing to exchange messages must first arrange to securely

exchange the secret key.,

Public-key cryptography, also referred to as asymmetric cryptography, uses two encryption
keys. The two keys are mathematically related in such a way that any message encrypted using one key
can only be decrypted using the other key. One of these keys is then published, while the other is kept
private. The public key is used to encrypt any message intended for the holder of the private key. Once
encrypted using the public key, a message can only be decrypted using the private key. Thus two parties
can securely exchange messages without first having to exchange a secret key. To ensure that the private

key is secure, it is normal for the holder of the private key to generate the key pair.

Public-key cryptography can be used to create a digital signature. The holder of the private
key can create & known hash of a message and then encrypt the hash using the private key. Anyone can
then verify that the encrypted hash constitutes the “signature” of the holder of the private key with respect
to that particular message by decrypting the encrypted hash using the public key and verifying the hash



key is secure, it is normal for the holder of the private key to generate
the key pair. Public-key cryptography can be used to create a digital
signature. The holder of the private key can create a known hash of a
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verify that the encrypted hash constitutes the "signature" of the hol der of
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read-only ﬁm}r ' LJ.n [N realistration server

dat abase. THe T %ngs%e?%eg‘%&]ﬂf’;sﬁ l}gp%lglng?iggﬁﬁ‘%%gﬁ%%%gﬁ?|ﬁ {mges' the printer on
t he net page network. The second IDis secret and is used when the printer
is first 329 st REcOrPriBRRsEGIRWOr K. Wien the printer connects to the

net page networ kEJcﬁ) Eﬁlﬁageepr&lglfe i}%/ t:issgile:’a'% p?i% Bfﬁl:iugherﬁénﬁl!iérsaﬁt% i;il%pd)f n'lagng[fgc e%h?% afeﬁe

signature public/private p ) nsmts the secre an
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and si gns" 5" CePIT P LBt & B AR ™ t he printer's public 1D and public

signature key, @ig ! Rh&SohilEs &Hokbhdef Alefork Br hD Sl SRR LALLM, dakabase.

a signature public/private key pair. It transmits the secret ID and the public key securely to the netpage

registration server. The server compares the secret ID against the printer’s secret ID recorded in its
database, and accepts the registration if the IDs match. It then creates and signs a certificate containing

the printer’s public ID and public signature key, and stores the certificate in the registration database.

The netpage registration server acts as a certificate authority for netpage printers, since it has

access to secret information aliowing it to verify printer identity.

When a user subscribes to a publication, a record is created in the netpage registration server
database authorizing the publisher to print the publication to the user’s default printer or a specified
printer. Every document sent to a printer via a page server is addressed to a particular user and is signed

by the publisher using the publisher’s private signature key. The page server verifies, via the registration
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In addition to its public ID, the pen contains a secret key-exchange key. The key-exchange
key is also recorded in the netpage registration server database at time of manufacture, During
registration, the pen transmits its pen ID to the printer, and the printer transmits the pen ID to the netpage
registration server. The server generates a session key for the printer and pen to use, and securely
transmits the session key to the printer. It also transmits a copy of the session key encrypted with the
pen’s key-exchange key. The printer stores the session key internally, indexed by the pen ID, and
transmits the encrypted session key to the pen. The pen stores the session key internally, indexed by the

printer ID,

Although a fake pen can impersonate a pen in the pen registration protocol, only a real pen

can decrypt the session key transmitted by the printer.




transmts the session key to the printer. It also transmts a copy of the
session key encrypted with the pen's key-exchange key. The printer stores
the session key internally, indexed by the pen ID, and transnmts the
encrypted session key to the pen. The pen stores the session key
internally, indexed by the printer ID. A though a fake pen can inpersonate
a pen in ﬁgﬁzpen regi stration protocol, only a real pen can decrypt the
sessi on key ¥ransnitted by the printed4 NPA112 44 \Wen a previously
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part of eaterfammerfiect wvhanlgagiononsviewkd exyeteanchidvitihyddobingiiong thdeinkdhshetsser ' s
phot ograph whi ch was captured when the user registered bionetric
i nformation w t Rheteffect femplagie a pretgimatk in thaoihis getrvistote, whas logldect pidecheiside Sect i on
2. \When phESENLARG M itn e RS W cBpiitl RaEH ftaguMent , the reci pient can verify
its authenticity by requesting its status in the usual way. The unique ID
of a secure docPagenéf seweOdtcymed|chbidofl @f cobib® udirgf t8d buileinOdetpadeNBpylRCHMRAL , and
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support easy point-of-presentati on” docunent verification.
theréfore include the user’s photograph which was captured when the user registered biometric

information with the netpage registration server, as described in Section 2.

When presented with a secure netpage document, the recipient can verify its authenticity by
requesting its status in the usual way. The unique ID of a secure document is only valid for the lifetime of
the document, and secure document IDs arc allocated non-contiguously to prevent their prediction by
opportunistic forgers. A secure document verification pen can be developed with built-in feedback on

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

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

immune to forgeries.



Clearly neither the watermark nor the user's photograph are secure in a
crypt ographic sense. They sinply provide a significant obstacle to casual
forgery. Online docunent verification, particularly wusing a verification
pen, provides an added | evel of security where it is needed, but is still
not entirely inmmune to forgeries. NPA912 45 3.5 NON REPUDI ATION In the
net page syst hﬁm forms submtted by users are delivered reliably to forns
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| nt eri m sBPUET W€ i ch nai nt al n cardhol der keys and certificat es on a
server and give %ﬁ car.dhol d access via célW_?vvord have nmet with sone

success. 4.2 SEF T A ‘ﬁeéc A 5eYE T SroaiPe et aers Bl dYitat i on
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the user and authorize aynen ecause the sy sed t he
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certificates is considered burdensome. Interim solutions which maintain cardholder keys and certificates

on a server and give the cardholder access via a password have met with some success.

4.2 SET PAYMENTS
In the netpage system the netpage registration server acts as a proxy for the netpage user (i.e.

the cardholder) in SET payment transactions.

The netpage system uses biometrics to authenticate the user and authorize SET payments.
Because the system is pen-based, the biometric used is the user’s on-line signature, consisting of time-
varying pen position and pressure. A fingerprint biometric can also be used by designing a fingerprint
sensor into the pen, although at a higher cost. The type of biometric used only affects the capture of the

biometric, not the authorization aspects of the system.

The first step to being able to make SET payments is to register the user’s biometric with the
netpage registration server. This is done in a controlled environment, for example a bank, where the
biometric can be captured at the same time as the user’s identity is verified. The biometric is captured and

stored in the registration database, linked to the user’s record. The user’s photograph is also optionally




The first step to being able to nmake SET paynents is to register the user's
bionmetric with the netpage registration server. This is done in a
controlled environnment, for exanple a bank, where the bionetric can be
captured at the same tine as the user's identity is verified. The bionetric
is captured and stored in the registration database, linked to the user's
record. Tm§1gser's phot ograph is also optionally NPA112 46 captured and
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an appropria ntext for the user's Input. When iInput occurs through a
page whi cfilapcs uiiggthe poadardpgupnt phanisgever , t he application must use the
user's unique identity to estaplish a context. A _typical exanple involves
addi ng itenms fr O EMEIEoBiHY Boe*Eatea b ales b5 R feersiar pegiodqals; Whih
"shoppi ngvavBiratss othéhaisqire@teadted tohlg usks @rtheSorprdf ind®idyal hoswwer , t he uni que user

I D 60 known to the netpage systemis not divulged to applications. This is
to prevent different application providers fromeasily correlating

i ndependeft | y aERWAMTINEd behavi oral data. The netpage registration server
i nst ead nai nt ai Waenausarneangsroustpigelimd paoivslal rizaioneerncxa thd sglication is able to

embed a user-specific transaction ID 55 in the page. Subsequent input through the page is tagged with the

transaction ID, and the application is thereby able to establish an appropriate context for the user’s input.

‘When input occurs through a page which is not user-specific, however, the application must
use the user’s unique identity to establish a context. A typical example involves adding items from a pre-
printed catalog page to the user’s virtual “shopping cart”. To protect the wser’s privacy, however, the
unique user ID 60 known to the netpage system is not divulged to applications, This is to prevent

different application providers from easily correlating independently accurmlated behavioral data.

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



and an application via a unique alias ID 65, as shown in Figure 24.
Whenever the user activates a hyperlink tagged with the "registered"
attribute, the netpage page server asks the netpage registration server to
transl ate the associ ated application ID 64, together with the pen ID 61,
into an alias ID 65. The alias IDis then submtted to the hyperlink's
applicatl&% ,NPA112 47 The application maintains state information indexed
by alias | and is able to retrieve der- specific state information
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lifeline of the entity. During the time an entity exists, the lifeline is shown as a dashed line. During the

time an entity is active, the lifeline is shown as a double line. Because the protocols considered here do

not create or destroy entities, lifelines are generally cut short as soon as an entity ceases to participate in a

protocol.

51 SUBSCRIPTION DELIVERY PROTOCOL
A preferred embodiment of a subscription delivery protocol is shown in Figure 40.

A large number of users may subscribe to a perfodical publication. Each user’s edition may be
laid out differently, but many users’ editions will share common content such as text objects and image
objects. The subscription delivery protocol therefore delivers document structures to individual printers

via pointcast, but delivers shared content objects via multicast.

The application (i.e. publisher) first obtains a document ID 51 for each document from an ID

server 12, Tt then sends each document structure, including its document ID and page descriptions, to the




The application (i.e, publisher) first obtains a docunment |ID 51 for each
docunent froman ID server 12. It then sends each document structure,
including its docunent |ID and page descriptions, to the NPA112 48 page
server 10 responsible for the docunent's newly allocated ID. It includes
its own application ID 64, the subscriber's alias ID 65, and the relevant
set of rruIFI gast channel nanes. It signs the nessage using its private

Si gnature key The page server uses tH8 application ID and alias ID to

obt a| n fr I the
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I D 62, the page ID and click locationto e page server. e page server
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A preferred embodiment of a hyperlink activation protocol is shown in Figure 42.

When a user clicks on a netpage with a netpage pen, the pen communicates the click to the
nearest netpage printer 601. The click identifies the page and a location on the page. The printer already

knows the ID 61 of the pen from the pen connection protocol.

The printer determines, via the DNS, the network address of the page server 10a handling the
particular page ID 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.

The page server uses the pen ID 61 to obtain the corresponding user ID 60 from the




determ nes, via the DNS, the network address of the application server
hosting the application 71. The page server uses the pen ID 61 to obtain
the corresponding user ID 60 fromthe NPAl112 49 registration server 11, and
then all ocates a globally unique hyperlink request 1D 52 and builds a
hyperlink request 934. The hyperlink request class diagramis shown in
Figure 41,.,Jhe hyperlink request records the IDs of the requesting user
and printer, and identifies the cli ckéd hyperlink i nstance 862. The page
server {Nagsaaadsii?, (B BENRI a, %@lalﬁﬁmqw@pépmgéqhésnb s EEHHERk ahigeu B0 ¢ e
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53 HANDWRITING RECOGNITION PROTOCOL
When a user draws a stroke on a netpage with a netpage pen, the pen communicates the stroke

to the nearest netpage printer. The stroke identifies the page and a path on the page.

The printer forwards the pen ID 61, its own printer ID 62, the page ID 50 and stroke path to

the page server 10 in the usual way.

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

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

After a period of inactivity in the zone of the text field, the page server sends the pen ID and
the pending strokes to the registration server 11 for interpretation. The registration server identifies the

user corresponding to the pen, and uses the user’s accumulated handwriting model 822 to interpret the




the pending strokes to the registration server 11 for interpretation. The
regi stration server identifies the user corresponding to the pen, and uses
the user's accunul ated handwiting nodel 822 to interpret the NPA112 50
strokes as handwitten text. Once it has converted the strokes to text, the
regi stration server returns the text to the requesting page server. The
page ser\é&r %ppends the text to the text value of the text field. 5.4
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server 10 to the application 71 also contains the formID 56 and the
current data cofteahitalgignitive infladesthe hfias {65 $i0heporrcpmntiag mer. Ayalbivgnetaly e

fields, tdah,tRe-ARRRE QgL fies each one by extracting the alias ID
65 associated wth the corresponding digital signature and obtaining the

corresponding certificate fromthe registration server 11. 6 NETPAGE PEN
DESCRI PTISIN 6. 1FdiasudmissvdNIPRSTdgef erring to Figures 8 and 9, the pen,

general |y desi gR@lffleddmbb&h&h §AGGmITRLBh pro@cbi is WRGh HdGSre 48 NOUSi ng 102 in
the formof a plastics noul ding having vva?l s 103 defining an interior space
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cover 107°P€ ¥ TREPGEYLE end 108 of the housing 102. The
In the case of a form hyperlink, the hyperlink activation message sent by the page server 10 to
the application 71 also contains the form ID 56 and the current data content of the form. If the form
contains any signature fields, then the application verifies each one by extracting the alias ID 65
associated with the corresponding digital signature and obtaining the corresponding certificate from the

registration server 11.

6 NETPAGE PEN DESCRIPTION

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

a housing 102 in the form of a plastics moulding having walls 103 defining an interior space 104 for
mounting the pen components. The pen top 105 is in operation rotatably mounted at one end 106 of the
housing 102, A semi-transparent cover 107 is secured to the opposite end 108 of the housing 102. The

cover 107 is also of moulded plastics, and is formed from semi-transparent material in order to enable the



cover 107 is also of noulded plastics, and is formed from sem -transparent
material in order to enable the NPA112 51 user to view the status of the
LED nounted within the housing 102. The cover 107 includes a main part 109
whi ch substantially surrounds the end 108 of the housing 102 and a
projecting portion 110 which projects back fromthe main part 109 and fits
within a garresponding slot | 11 formed in the walls 103 of the housing
102. A radi o antenna 112 is nounted beflind the projecting portion |10,
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and 128 pro fro

bl ng 124 fit hin the cam sl ot
126. On r'ot atrmo% ?W’t wod m 5?715 8§ St{’ﬁsem%’sﬁlldgrm"ﬂ‘?t by ferigin o, nove
rel ati ve hovsingd€h Eghdn ée inkgarpidej wect 19er thhetvlusxhlelmem Riboughl Sreard Stoyghipeni b 121
out t hr ough 1328 the b Fend Fidce 1 1y, ‘)Pl%ta%toqlhle Stglq ﬁo?%s&&% shgg%lo%rfﬁlglﬂf' lﬁlas three

states of oper ation. By turning t hr ee
states ariemougged o fae T?‘E?rtﬂ‘i‘gﬁlhgzafdé‘ﬁlt‘s 1201 rﬁ%’?“&“&ﬁl}t Airefgeblor P bard) 1515119336‘H'Ed and
Nei t her itnkhcpartby lajgleopkfhﬂonmhbmﬂaﬁ@d wbtateﬂfere&wirhb&aﬁzﬁhemjs ik BillesQUbm 14 second
fl ex PCB nt. tronic 0 ch.si.ts. within
t he housl%ﬁlgfoflb%fmﬂe @g(t:hgnﬁﬁlsfn]lg te'%(fﬁmr% il aﬁ%%%w naflwséjé‘”‘i_% P for
provi di ng“lliiqthr’%ﬁ &8 and 44t e hoeam spat Hj6eln noenon@ﬁﬂl@cmrréuiﬁ the dider/ocksnage

sensor 1333 blslzmawrame Mtoﬁfér@;am}ea%l&%em afol ﬁ%rP%s 3189211‘&{ thmﬁgﬁﬁ‘e' ving
ace he second al'so mounts a

reflecte [?32% Jon fro t he sur

radio fr O caipicee i L Hmh&?lwa%@reaﬁawfw%gwwmgdw@ws
receiver thxawgtl%fs@mwlem}ebwtescaku p 134 for controlling operation of the pen
101. An optics block 135 (formed from noul ded clear plastics) sits within
the cover 107 i 1ptwh Bdrss an i nfrared beamonto the surface and receives
i mges onto the i mage sensor 132. Power supply wires 136 connect the
conponent’s on tiAeradEige hi§ ot ld%ouw@r! 129 to battery contacts 137

. 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 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 sensor 132.
Power supply wires 136 connect the components on the second flex PCB 129 to battery contacts 137
which are mounted within the cam barrel 125. A terminal 138 connects to the battery contacts 137 and
the cam barrel 125. A three volt rechargeable battery 139 sits within the cam barrel 125 in contact with




whi ch are mounted within the cambarrel 125. A term nal 138 connects to the
battery contacts 137 and the cambarrel 125. A three volt rechargeabl e
battery 139 sits within the cambarrel 125 in contact with NPA112 52 the
battery contacts. An induction charging coil 140 is nounted about the
second flex PCB 129 to enable recharging of the battery 139 via induction.
The second flex PCB 129 also nounts an infrared LED 143 and infrared
phot odi od&™1'34 for detecti ng di spl aced@nt in the cambarrel 125 when either
the styl el;ag co%[actg.l}&iﬂdp iorﬁ&%l%g{nl g‘g 48‘ %Is%mlmﬁedu aﬁ&g%ﬂ; QLonil )H’qugu hde rleder to
enabl e a determ nation of the Force bel ng applie to the sur?ace y the
pen nib I1edagng gty hitern 11y vizpnductioneThy Fecpriddien B¢ B 8RS alsg oy an dnfigrefl LERH4¥ r om t he
I12R4LEER>ub l1;5413 in¥rhr@d ﬁk(%fogieﬂ‘etllgﬂi for Gﬂ&tﬁggda@m)nem_ % e Uta@eltxtbgw}ﬁltl ieidl@rrthdgsk)% L&Y f12E°>hand
: er._ gri a 42 are provided towards e en e e
nousi ng. 1095t SeBBE D prEt Wb ol T« ERPR Sk PSR T AR e o
clip 142 t 6k sefapgqdpiteget dilel PPensuli@hitt 181. &hpRathetbdiods 124 defebds IGBNTIROht RREThe pen
101 I's ary{3pgeg.s9 &@%ﬁo&ﬂ)&&m&&‘&t@@s‘ﬁh&b@ﬁ??ﬁsahéﬁm.”' b (stylus nib 121 or ink
1193 y ein

cartridge ni Imaging, Int rared spectrum an area of the

surface in the WiyblbibYad@fi4it nE 14Y 4 prividell AL Be eddNB3 brACAAD 168 Asslst oM t he
nearest location tag, and_is arr N ed to_cal cul ate the distance of the nib
121 or 1gf’§p1?gr‘g?ﬁeilﬁ@’ﬁfngéoﬁtlp%ﬂs"tl E‘%taiq“? Y2 iy clopiog thepopdBl QRE°%Snt rol 1 er chip
134. The controller chip 134 calculates the orientation of the pen and the
ni b-to-t di st he perspective distortion observed on the inaged
t ag. Utila?%i ng ﬁ%g@%ﬁgﬁtﬁ 133 and .anghenna 11 tt%e en 101 can transmt the
g tal i nk dac TRRRINH et FiBpRE BPoebEl iy ey A ek Gh g R

e; ficientnif rlah%ﬁpm)h;gfa;etheg;?mérﬂg:fsxysirgaiinﬁheinin@tm_tq@m. Itgcgm {Aﬁnge

Of & 1 eC&¥blation ddfi O t BEiGHARE dﬁ&x{aﬁ%%& 1t:ft distancd of tHe Qb8 en

t he pen 10é1/gr$%(\)/nes out of .r%?nge,u dig;i'ﬂit alin _acta |esﬁiulﬁnér_e e\(l%ﬁfthl h the pen
101 (the Péfomthe lecptiop b piiliping ppfics Lidaed entilipsedip 1at Targaepliershist &t Sldlpei t al i nk
data for wpsicatdiaE @l penl Zdthd Wwib-Sag0distinBeirGe he FREjetive ABotbBe obs&Mdf AGR) and
can be tr.ansmatted | ater. The controller chip 134 is nounted on the second
flex PCB ¥ *H the pen 101. Figure 10 is a block diagramillustrating in
nore detail the i e l, & i Q134 .Fi. al so
Shons. 1 opr eson? T s E b Pl bdfhacPDbE e Bl Bl LG HlyE
tri-col oris eaptekion sepyrity pal pagkaged fReffipient gipRshistanote Heppmppgae syfede | R f or ce sensor
o s oo KA BB, Sefeb et BN b on

i ncludes a cont : of data
bet ween Ohﬁmﬂﬂehﬁlsxieﬂf)uttohﬁngepmgitabhﬂc éata B iferdi3AthinFheah 10E@B YN 104 Zirautey a 512
KB DRAM. r i . - 1.0- o g C ter. IS
arranged ‘%bgiﬁg%nb\?g%ta %ﬁééir}g%a?glgmé@gﬁ%{]@ %?3%1 ?tg‘gg% %n?d(l:tgs Ogg%gél rn%%%%céghcﬁ ode 144
to a di gist@ice)sndsanbe trapphitteddegie sensor interface 152 interfaces with the

i mge sensor 132. A transcejver controller 153 and base band circuit 154
are al so i ncl udE Pl eiup fifdemgprd,on fesewred AqiPHB1gsm firirehl O fdrdd& 2an RF

block diagram illustrating in more detail the architecture of the controller chip 134. Figure 10 also shows

representations of the RF chip 133, the image sensor 132, the tri-color status LED 116, the IR
illumination LED 131, the IR force sensor LED 143, and the force sensor photodiode 144.

The pen controller chip 134 includes a controlling processor 145. Bus 146 enables the
exchange of data between components of the controlier chip 134. Flash memory 147 and a 512 KB
DRAM 148 are also included. An analog-to-digital converter 149 is arranged to convert the analog signal
from the force sensor photodiode 144 to a digital signal.

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

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

The controlling processor 145 captures and decodes location data from tags from the surface



circuit 155 and RF resonators and inductors 156 connected to the antenna
112. The controlling processor 145 captures and decodes | ocation data from
tags fromthe surface NPA112 53 via the inage sensor 132, nonitors the
force sensor photodi ode 144, controls the LEDs 116, 131 and 143, and
handl es short-range radi o communi cation via the radio transceiver 153. It
is a nmedium performance (--40MHz) general - purpose Rl SC processor. The
processorN%ﬁg, digital transceiver cofponents (transceiver controller 153

and baseb .Clreul 4) .. | nsor. | rface 2 S mory 147
and 512KB%%%N%&J‘C?’(1'4galﬂ%{};r é§2|5 ﬁ%o %ltg?fsat e rc? ?\eu%? pléolto%)ﬁ%hg‘bﬁo %‘gﬁ Th%; ]g\ssﬂénﬁ,&r{?ré og RF
conponent §3( fR hehdles phert-mE radiel cREynEsalion dothe rafivdirdnprdivert 158 st 158 ymedip-

provi ded ﬂeﬁoﬁrﬁ&e@@@ﬂﬁ?tggne}gl; eidkdRrIsd P@ccksdpge sensor is a 215x215 pixel CCD
(such a sensor is produced %y Mat sushita Electronic Corporation, and is
described in a papescedyr U5, aliditiiarandeiver MNodpusead @randieitdt WsRONER 1 53Rnd bagaydshi ,
and M Ozak| ... & L 50k-Pi xel LT | ma S iature ner a
Systent . Cupyicked il 2 bl 17 i ReiB S80I DERyGHE iRt Y
January 206 conielle hSIG Apaleeditsomprnents (RE eieshin1551ayd Ricfsopasprea)l indictdns 10) areR

filter. Theiken#atlal riShE: 134 enters a quiescent state after a period of
inactivity when the pen 10 is not in contact wwth a surface. It
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frequency. h%grgl ngﬂgnd collision detection to provide interference-free
comuni catirgHeePaAr BHer nati ve enbodi nent, the pen incorporates an

| nfrared Dat a oci.at,i r. DA interface.for short-ra communj.cati on
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and 10 in ghost outline. The provision of the accel eroneters enables this

enbodi ment of tine PGB whikleited cERARMRaEDM BN unidénkddostiiMEIe fratdefEBally QusiUlf ace

| ocati on tags |l owi ng,.the location ta be sanpled at.a J.o rate.
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posi ti on tend, tidases GreduensphopPiog and xellpindetectifn to plowidoibdrdncd-fiee gommmicationt er f ace

i nput elenent (e.g. a conmmand button), then the tag ID of each |ocation tag
W t hin the arealtoi 3E@ativegubodmeaihgtrer nsorpiratescanl irdreloHaty Aysotistion i(Ipdx
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ouiline.

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

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

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

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

Since the starting position of the stroke is not known, only relative positions within a stroke
are calculated. Although position integration accummlates errors in the sensed acceleration,

accelerometers typically have high resolution, and the time duration of a stroke, over which errors



are cal cul ated. Although position integration accunulates errors in the
sensed accel eration, acceleroneters typically have high resolution, and
the tinme duration of a stroke, over which errors NPA112 accunul ate, is
short. 7 NETPAGE PRI NTER DESCRI PTI ON 54 7.1 PRI NTER MECHANI CS The
vertically nmounted netpage wall printer 601 is shown fully assenbled in

Fi gure 11NPA1{f prints netpages on Letter/A4 sized nmedia using dupl exed

8 /Z" Menj et TM print engines 602 and 683, as shown in Figures 12 and 12a.
It uses aper path with the paper 604 passing through the

dupl exedaaﬁgﬁ??kegﬁéﬁoﬁes 602 and 603 which print both sides of a sheet

simul taneously, in full color and wth full bleed. An integral binding
assenbl y $05 apREirR&e PrifffekiDEséipTnue al ong one edge of each printed sheet,
allowing it to adhere to the previous sheet when pressed against it. This
creates ayfinal pRptAGdasteEnt 618 which can range in thickness from one
sheet to severa e | acea k cartridge , shomn
in Figure 13 colllilfﬁ glcalgf"%ou{&ﬁfn%u%ﬁ 81(11’1%%6?{;1%5 39 MI?P’ gee bfe 95‘5 %F It
chanber s frofs ngtbages md.eftériddtsizedemedadisies nplxedafiid h@ymnm ma@egimea 602yt I6@3Nps bI ack
and i nf 18 Geal il 17060 SAT WAL LRGAOBLE VAR oR 604 aasgmgf&.ﬂoﬁgg.rme n a

base nol di nlg mcro air lter "interfaces wth an air 38 inside
the print®p WQ“%{ cpgise 0gxgd 6%’1”’%"%“6\/‘?"&@@"‘? of] a shyebHimyltapeopsly, t“i'fé“ cqiriapgt heads
to prevenyithfilgpl@ss of mcro particles into the Menjet TM pri nt heads 350

whi ch m ght otherwise clog the printhead nozzles. By incorporating the air
filter wthin thAeinzarlbindihgesseritiyes06 pepliesta soipaf glhd doag ode ctigeef cath prined sted,

ef fecti Vezhl){wﬁ:%ft] Ifoeﬂhéré)totanqnéviotsesh&t whdlGrefidd %fnggemsﬂ?&teg tha?ﬁ{ 4Gyl S 2
fully recycl able product wth a capacit printing and U|ng§

pages (1508v& @P?}‘gcIR@‘FE}efslﬁﬁﬁ‘OP%ShFF*QG?Vémll@”d“idﬁ@eﬁDt ori zed rredl a pi ck up

roll er assenbly_626 pushes th to eet ro tray past
a paper sensor Off ’ieﬁlg Sl?’lrl] o8 gzéngPWé“lag‘ﬁ“‘Fﬁ (SX‘{PI?Q "’g‘hﬁFe nE‘WéWj“‘et ™
pri nt heackngisseb blyddedd hecliamhrrsl\ibmtceing Kikqtivd, adhestnegand @ ganG0&2eran) olelio® 3blak endrount ed
in an opmgag,mtsnﬂa Dfia Ogéeaﬂy%sﬁtm' ﬁf&%f dideP Qﬂas%%&ﬁtﬂ% ﬁ%& %%&r paper

pat h. The paper rawn into the first print engi | ntegral ,

power ed aptewﬁa%fpw‘ﬂ]ow %rr@ﬂmzﬁés inpide the eiptes Ui 2 dpvg 639 z@‘sd%m“t‘dﬁ%f%ﬁfs‘eﬂr“ 8o i s
sensed angindhebdd 1o pRb@eglp% bnh;bregmﬁam&@lwemﬁmxmws B wich Mig@€lotherwise

si mul t aneqQus id dr |nth le tinme. The er eX|ts
Tho T 1 £ ot PR T D AT RETES e A Bl i i DS P ot ol b
wheel s ( diliegp efttctakiytigket tvehestfe; i ﬂghartqdaep Ehe qﬂeaaim)dge ishifil reafclablagadmsm&a

rubberi zed,r.al4d, Bl Shecipntact the "wet' printed surface
and conti nuaewt ol%%g%ngr;&ﬁ%m%hedgfpa%% el)nsteéeJ he second MenjetTM print engine

603. Referring f{éferFukggU ER%e 12 13N toliged meliih Ficia6tier @S@Aﬂb%@ﬁﬁh@g e F%ts =
e

dupl exed print engi nes 602 and 603 into the binder assenb

‘printed fély a8 S dnetia frenast 2 A2RSOTRRSP Y ek Brhensioe %vat%ths?wlexed Memjet™

printhead assembly. The two Memjet™ print engines 602 and 603 are mounted in an opposing in-line

sequential configuration along the straight paper path. The paper 604 is drawn into the first print engine
602 by integral, powered pick-up rollers 626. The position and size of the paper 604 is sensed and full

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

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

engine 603.

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

wheel. The movable axle/glue assembly 673 is mounted to a metal support bracket and it is transported



with a fibrous support roller and another novable axle with spi ke wheels
and a nonentary action glue wheel. The novabl e axl e/ gl ue assenbly 673 is
nounted to a netal support bracket and it is transported NPA112 55 forward
to interface with the powered axle 670 via gears by action of a canshaft. A
separate notor powers this canshaft. The gl ue wheel assenbly 673 consists
of a partlally hol | ow axl e 679 with a rotating coupling for the glue

suppl y hof&'841 fromthe ink cartri dg@3627. This axl e 679 connects to a

gl ue wheej r | n radi al

hol es. A rml b‘} %r%%??\l% %% %%?%%%%@M?%% 4y Bhoh %g‘ Had %gﬁ%ﬁr}%pgﬁl ng at

t he frontPOWFlF@GtcPlﬁséafél de nol di ngs and sprung out er doors are attached to
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e.ne contr nsjists of a _controllin
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nodul e 62d effectivaliticap therghrsbel deing fetivdandiogtivigr control |l er 753, baseband

circuit 754, RF circuit 755, and RF resonators and inductors 756), dual

raster inmage protdsgost 60Rnapys inhApPeluy Shcel gepmbly 0@l ahedivetis appligd treone patticabol | er s

760a and <R theffoaskie t?&pﬁam 086 Bret s8RrA 4DBm) LPRAManBREd af ided bSihdi@t ed in

Fi gure 14. TIe control ling processor handl es conmunication with the network
19 and witH™PEER wirel ess net page pens 101, senses the help button 617,
controls the user interface LEDs 613-616, and feeds and synchroni zes the

Rl P DSPs 77?7 angleEk%Nmi_&%%gHé&gég ers 760 It consists of a

medi um pert or nmance ener.a ose. m essor controllj
processor 750 C@W’rﬂﬁﬁ?gc?é’?g RRF'TOMQ" cﬂfglsﬁl"fﬁf grPé""eSé‘Hr?lS&&Ifi’cé"r”é dgfi a a
hi gh- speéldsetalled nebregk BTace TioduldP25, DD traasdier (trescard cawoifpr 255 bpehgel
descri pt i Qng (= ﬁﬂﬂam@ﬁ%ag,ﬁ b ﬁ&m&s %3%9&&5@%@%1%@5 uLa%é gmessolfaﬁisb print

engi ne controller ex ers an rints page 1 nm Its associ at ed
Menj et TMIBYE At éupdex tfr‘?g%%ﬂn“?ﬂe’fﬁﬁ‘?% ané 760k ﬂﬂeh/@?m&oﬁéa@é#%rofm e). The
dupl exed ¢rapfllueagd Beigwe@Ntrol l ers print both sides of a sheet

si mul t aneously. The master print engine controller 760a controls the paper
transport and nbieichorling mkcesss]agmﬂeis RomnO@itation eith mﬂned\iroﬁ"liﬂ%ah@mlﬂﬂsdabﬁne@k chi p

665 and tggﬁoggﬂéq@{]g‘g&gg@ o 53177§Jnﬁollﬁ.eu§%¥ bRk L%Bgélg_%h% gﬁd 1%?3'1‘:;' A

menory 65 e SO processor
as wel | a¥nckigprss darat PoPs Faeed priphtuging eongrellsisdd0- dioropsistsof pendipyp@Bmmaste hoot

tinme. general-purpose microprocessor. The controlling processor 750 communicates with the print engine

controllers 760 via a high-speed serial bus 659,

The RIP DSPs rasterize and compress page descriptions to the netpage printer’s compressed
page format. Each print engine controller expands, dithers and prints page images to its associated
Memjet™ printhead 350 in real time (i.e. at over 30 pages per minute). The duplexed print engine

controllers print both sides of a sheet simultaneously.

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

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

The printer controller’s flash memory 658 holds the software for both the processor 750 and
the DSPs 757, 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 6356. Analog RF components (RF



The processor 750, DSPs 757, and digital transceiver conponents
(transceiver controller 753 and baseband circuit 754) are integrated in a
single controller ASIC 656. Anal og RF conponents (RF NPA112 56 circuit 755
and RF resonators and inductors 756) are provided in a separate RF chip
762. The network interface nodule 625 is separate, since netpage printers
all ow t he netmnrk connection to be factory- selected or field-selected.
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t r anscei VBems; satlifie itansgetvers. currgnpand jpext-genpration celivlpr ttsphoRe A9EReh dRhwirds® used by
cordl ess bat ephqwas) trifsceBrbrk. LAl mwﬁicgs indSludehEEE rllZ%MC@:ElSl&:d p&i)4@%sd—'ﬂdlhlﬁt rial,

scientifi I pUsSes fre uency.

col i si onﬁdﬁ{; ?ﬁgrﬁ&%sﬁp?ng\lﬂsgeztl?ﬁ% rence ree Ouse H@megetw%eg printer
cont r ol | epterfgesi 16 pruliotespeticopmentipois a\taé%ﬂean the frfopl apteerk, m@pdlemgl@etwai{ iingemfaqe lcanDA)

i nt er f acepe ufc@ks th&ehdbinBgod dh@mcesqui rted” from _devi ces such as net page
caneras. In an alternative enbodinment, the printer uses the IrDA interface
f or short - r angeTieoBdidl tans@iveror3 an&méstlalﬂieymmméd gored baatnpagey ens: 7. 2. 1
RASTER! ZATMEN ANROER NG Q1S o8 TBLD, REOSSRZON, L0033 ek g 2N
appr opr i ded, RidPses Gquopsy korping 30 eolibBRGetFHTM t0 m@dDSB#réﬂ@?ﬁqea@t@mczt@n each page
description and conpress the rasterized page |nag The main processor
stores each conpiee¥aistroplier erriomgly mepmeets Ay nfarbDer Appaaion (TRA) igerface

| oad- bal anlclecewmgldam Piq@irtdSHem dvited sicRts RaaEe dabllad BShafidavaeniopatdir page.
BQSGESEZ rPC'at@r us es\ﬁnanr%) mterEacg }éJ{ Sl(i))l:’éllz- %Selcgm(@:nelun?égt)llon wltﬁsmtabqr%m?%rnggerot%g{))eﬁsgzggr It ged
potentially poor DSP utilization when rasterizing short docunents.

Vit er mar kg 4 g0 omTtﬁngmAp@gﬁNﬁ,@crl pt| on are rasterized to a

cont one-resol ut S§l ess npressed to
negl igible si zeban lg W%m é:ﬁoc?ssor%o has Efewen? m{a veri ed% ?oecgnsxengy % elayouts and d:age The

i nfrared gbicky. ltlﬂayéﬂpamopvﬁ%RIBWﬁW@@nﬁ)aﬁéP@éﬁt a| ns coded net page tags at a
density of about six % inch. Each tag encodes the page ID, tag ID, and
control bits, aht RRedpdreomtierres dpcrgdRnid sgpress the rasterized page image. The

main processor stores each compressed page image in memory. The simplest way to load-balance
multiple DSPs is to let each DSP rasterize a separate page. The DSPs can always be kept busy since an
arbitrary number of rasterized pages can, in general, be stored in memory. This strategy only leads to

potentially poor DSP utilization when rasterizing short documents.

Watermark regicns 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



generated during rasterization and stored in the conpressed page i mge. The
mai N processor 750 passes back-to-back page inages to the dupl exed print
engi ne NPA112 57 controllers 760. Each print engine controller 760 stores

t he conpressed page inage in its local nenory, and starts the page
expansion and printing pipeline. Page expansion and printing is pipelined
because i{piip inpractical to store an_entire 114MB bi-|evel CWK+l R page

image in nmenory. 7.2.2 PRINT ENG NE ROLLER The page expansion and
printing ginpakisnNe. thchtphﬁ eﬁ%ﬂe%%nﬁ%ﬂ&'?@(ﬁst&%rmer (QJn!n@srsedgpé iSRS %tl&a%enﬁrwl gh
ecoder

speed | EEE 1394 serial interface a standard
st andard &8 %HE%%?XW@%%@‘EPMWAPIPG P8t BRIFIS ?“fiB’Fﬂé‘F? i Binglped Regselitis t 765,
a cust om impgcteplcodes ankbiis 1 BMB hidevél CYOBTHE ppaiditageat meirg. 767, and a custom
interface 768 to the Menjet TM printhead 350. The print engi ne controller
360 operates in_a double buffered manner. Wiile one page is |oaded into
DRAM 769 {#& t hBRINT EN¥SINGfe®dRAEER al interface 659, the previously | oaded
page is read fr &hapaBRAMGnd pdhtipeisprtioe df e ptig kndideeomoila vs0angisRes sapd r ol | er
D e, peaeet 19 RARPDAR: bl SRt BEAD AR, 76s{ DEBAIBLu rol G20EA | ©
prlntedwﬁle anot her page Is oad |rs¥ the pip
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t he GfOupanéaEﬁﬁémﬁx@éﬂ%eeﬁ§%dhcb~ﬂenhﬁmsjhmﬁﬂa@ﬁ0.|ayer and renders (at 766) the
bi -1 evel netpage tag |ayer according to the tag format defined in section
1.2, all in pardtd @int en'ghlec@:aﬁmdécsb;ﬂgesudaiadmellés)uifeadd nldaf}. Wﬂﬁdﬁ@ﬂig@rilse CMYK

Iayer an | eve a er the esul ting
bi -1 evel qoé&QJ'}H ?ﬂéﬁ;?'ié?ﬂ‘éa trzeglgl‘%h antmt%lIm %@%Fgﬁﬁf{ww\éﬁd’t& *J&ees 1 db%’f'"f ered
and for rrd?lif’é\é 7§9a3fﬂd PG Yhrqugh the pring eriging caurolichpipelibarDade Tivl ppgei bat finishal 18B@1zYi a a
set of | |m@aga;ﬁjtag&dlslyaﬁgdmlegda@l%aéellﬂgadpyffers are stored in the off-chip
DRAM The final stage prints the six channels of bi-level dot data
(including fix@lifir@piagewf thha @ipbae-@haibap 763p thi erd- &Elﬁreééé@coﬁtb@ Qrviihead
interfac ral- print engine ontrolle

uni son, geucaﬁgsa(gmﬁp? u&1 2xFe [COmPESET glt]lP3 A ?%Crl\( 5Fh rend«?“é %ﬁr%%ﬁg%"a‘ via a
shared | ins@2esyaeclasi gﬁfaﬂmgzrpohe @n foymay ﬁe;ﬁnm lnnspctlerngﬂ,n@l u?ﬁ@allel déd gcdnddtagel a t he

external dmsd @f hesh aéeoRbi REK 198NRE %ﬁ‘p%sx{ebga t 1765 @he Y. RGel %la&?l%ber% egﬂ%“t o the
controller contains a | owspeed processor

shared |ine, n e

775 for dyntine BB vt e BE gubsiiest G Gat feitih Prdapb st 1
config :.I:’ i769) foreinghizion the @dthjsd™ Qrimthead 350l x@w s‘éﬂﬂ‘ﬂidehlﬁﬁéz’s Mostdf ek IRe b@%&fé are
control |i t. tQr Inte‘V I ons o
net page p&lgsgt'%‘rﬁw Ohe%%wrﬁnfﬁ n&gnggc AT Bt%af“}‘f? ﬁbleY_L?Yt 2 findlading ey
m nut e alf@ﬂge)tth@eMewgt“ﬂmmn@lmwaﬂleprh@eqﬂagefa@emﬁ) giving a line rate of
8.8 kHz at 1600 dpi. In the 12" versions of the netpage printer, the two
print engines ¥ iﬁl’fif%t%m%@g@étct’@@“%%@@s arp esedryinripisen, ghchray in Feduplker t
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The print engine controller 760 contains a low-speed processor 772 for synchronizing the
page expansion and rendering pipeline, configuring the printhead 350 via a low-speed serial bus 773, and

controlling the stepper motors 675, 676.

In the 8)2” versions of the netpage printer, the two print engines each prints 30 Letter pages
per minute along the long dimension of the page (117"), giving a line rate of 8.8 kHz at 1600 dpi. In the
127 versions of the netpage printer, the two print engines each prints 45 Letter pages per minute along the
short dimension of the page (8147, giving a line rate of 10.2 kHz. These line rates are well within the

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

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




8 USER | NTERFACE DI AGCRAM NOTATI ON Each application user interface flowis
illustrated as a collection of docunents |inked by NPA112 58 command
arrows. A conmand arrow i ndicates that the target docunent is printed as a
result of the user pressing the corresponding command button on the source
page. Sone connand arrows are labelled with nultiple commands separated by
sl ashes (' s) i ndi cating that any one of the specified conmands causes

t he targéf aﬁcunent to be prlnted Al tBough nmul tiple connands nay Iabel t he
same CO (& Qws C%Ibll?lynd aX'Q 1c t¥s tpa?‘gxg dl f og{n%nttl S| geg as a res 0§ the u
appllcatlon erns, ﬁt ant I'S n ui'sh betweén ne page 3Bcunents
and net paryessing thy wsesp@é@a mmasd Mm o the spwerpmedsqmqfcwmd prenws arg debelled witha s
command buligANSmMME RpSabi ﬁ}%laﬂk@@/%? GhaR¥int Bt anylé&rof 10 spe &A@ SthmdnHd dabrey

informati on or some other action in addition to behaving |ike

nor el IO HHFER PO 8 5 B hoP GO STt o i S K by t he
user. Thedeypypilydevddiferedysgleefewi th a data i nput nechanism It is al so
useful to distinguish between docunents which contain generic information
and docunents whi apblicetipntteion itj in frgporiant foakistingyisk bftvesn ndpage fawpmdntsshdipetpage

i nteract i GihDSIWRER obidben prm&%f@ﬂﬂmﬁtqs @apislc&ﬁﬁaneauﬁomwc&l @9&&&@@6}1@ may be
pre-printed publications such azi nes _sol news stand

adverti si'ig Postet Wrihen SQimetiop é?f:l Sci‘Iﬁ Hicfign. P e‘§ adq*—*é?i“ﬁ% b%‘?ngalf@ (S‘OIB’él
pr e- pri ntdeyments,rsb dehtairginpul OG¢ldsestieiipirehe fitdia by ithe tubea Fl'hé}erdSKﬁdeemw.tHﬂi ‘elﬂﬁd in

pre-printgg BH}?'nhe‘&?aLl's;Q”ﬁ is I3 &aﬂﬂo dRfing G & Feen Bl GnIENGIA! Geric

on-the-fly by a netpage pr|n In response to user requests. er-specific
documnent sinforstonf apd ¥gcuppnts ﬁlmhn@rﬂmy inferpation tseadifip e ¢ pstiqulay infsgaction etwpragke pri nt er

in responge ah@ad@ﬁﬁcaﬁcﬂ%@ﬁ&docﬂeﬂﬂ rney Mpreﬁrh&ﬂ@u@caﬂi@ﬁk%ﬁéh(hs dagHIRRbI 390, a
generic form 991, user-specific }qblic?ﬁ%?sf gnd a user-speci fi form

993. Net PXYE &R r‘i‘d‘ﬁﬁﬁs‘ﬁ AL 8”“?‘}‘?‘? d’éé’ s 1% U ey
descr i bedndindinalfet exanlic. phgeptioh &yosinsountéepage-Hriapdpiblicrtgns. (et meynof vatse O US

ki nds of a@o%g@a,tsam mbﬂpﬂy mlltzlﬁge mér HPIHS uSt yeh&sé QJserClb ﬂ@ﬁgcqﬁmt e it

fromthe others. hown i n ure 45, these I ncl'ude |xe ornmati on
994, var j%afogms alrwroaﬁ%lmg?newe@ %the ﬂh‘mﬁ nefppge| PHE{CIGY PO ithipfdedyeRtst Hgrse 497,

dr aggabl eneam@ngs d3QBent @90 algeiétic WP b BdeBspedific ddVRRAL®X tand b BieBspBOR. Wien a
user inte faggg flow is broken up into nultiple diagranms, any document which
i's dupllcmfed is shown with dashed outlines in all but the main diagram

whi ch defines i (@}M#@@ E]&E! Qg%ﬁj N& ‘?%éff The

net page system fé]?tf g co §85ﬂ\|§na($gb4qe%0§ﬂ%\g r asa%lt\% ugétgl

Thi s enabiseyts & Pigs dgvoyt gnay rertain gariophkings of plageniss sash efrivhi l@ﬁécmqee %fld?rf?ands at
speci fi ¢ difegatidon FroMlthetlel. ASSHRAE tin 1@@@@@%&6 ﬁcludeb;k@immgﬁo@maaﬂameor to
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or hypertext links 999.

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

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

8 COMMANDS AND OBJECTS

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

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

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

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

introduction of modality into the user interface, since a dragging action is a single user action.

The dragging action may be performed using the non-marking nib or the marking nib of the



introduction of nodality into the user interface, since a dragging action
is a single user action. The draggi ng action may be perforned using the
non-marking nib or the marking nib of the NPA112 59 pen. If the marking nib
is used, the user gets imedi ate feedback in the formof the drawn stroke
on the page wth respect to the user's command, and printing of the result
of the dr&gglng action may be deferred. If the non-marking nib is used the
user does Mot get i medi ate feedback WPth respect to the conmmand, and the
resul tofpdiiPudhagsl i Al ﬁaguteytas%tt% Y ks%hel%aml Mol QR CQITRL et i O
of the raggl ng ed an attribute to an
obj ect, fRge éfstlarﬁmeet t?éhealﬁgrrswoeme@t @ﬂd Hring %t thecretutsrof ;ﬂnalcbqggxeg pasion ey bbj ect .

(EjJr aggi ng cﬂ%ﬁecﬁhﬁtﬁe Re-rhisedd rﬁt?t[s(ilﬁeﬁtﬂtetaaﬁer(albés%tt geaﬁnnﬁdlbt@@@aﬂa%ﬂlfr%trceml e tg
rop an o0pjec a e a e |0 1 ONn al SO, pe use
Lo P opry @bt and ST SuPR B8 e i eRS S THAC ansh SBPRTRd o) oot

at the | ob&gingartiod.t may be used to apply a conmand to an object, for
exanple to delete the object. The starting point of the drag stroke is
typically the cBreegivedmadnescd sapply asatbiatoan plgecs ljr example tarpdly o lvelordiveh poi nt - of
the drag &fof QJ@G to%&daectdﬁﬁggtne ehai, 06k b QA to dIdpRn b&RStla WatiIR YorRRundp R & | Ve of
a desired ve a neaning in its own right. The graphical
represent%fﬁ%% apﬁgw t%g%%ﬁWe command or object is preferably such t hat
it can be recog ed b user as bein a

dlstanU|shabIeB¥§%ﬁﬁs ne? hats %M%p acmmﬁ%da{ @%ﬁo FemT%?Wa?%wa eticpng ,
such as eacbitelratit lotpjipre Ftinianke usqﬂ| teepply a4@nq14nti t@gtl p'atce &r ehampld ro&glgte thy ob.:tct
attributes froma color palette 501 and sonme of the preferred nethods by
whi ch the drag Sherssriepeilt of the Arg Fipka i oBispldhe ommendjzanet suphods o ppleste ofsst,

exanpl e, k@R e poits Sﬁthélur@‘\ﬂﬁkeh@thb SirddUshtion  TEhe mma.ut.:ey bd idi@KRCII b @es@edc ONMTEIN

with respget " ‘trotnzlaanhave ect rti g_;nlcjl ar qol or zpne of

1%5)‘3 '%%.Hgé(ea fh{cglrtrel: ?é na on
t he palett I NS ( he e% ha?‘be uged™t db Hat obj ect,
as is der athP‘éels Hjsfefsftllr wletheotzcap he Frqpoired byghe 'Ht—')‘web@?g dr%ﬂa@h? ashseelluas beisg Wi shes
t 0 execut@sigouGRNFaRe sWhdifnevEi%R RGbrmialy sthee&yt‘éhutt@ Qfch &% nodl §pdrink@ dr ag
stroke doubling back so that it crosses the outline twice nay be used to
designate t he Pigiiré nmatutte&t ufeetraggmg hﬁatlﬁb.jtﬁ(ﬂom ASoléralded 01l a4 stb:)é &tieoke 503
in Figure er..w s with
respect to %“r?d metgoc{s'b hthéedé ssg&“3 ma’(’:t%entlg'cfn Plﬂe‘:?or O%e‘ﬁ%%ns”g 1:3» mﬂl %f the
drag stroke “mgs tfblestmgelt# c?@u@r Ingkdoein @ ogmiagd \délsrpsgwafp @n ghifct, & frhgstrolptfjosct s, as
i s detai |l gdich¥ csibf 2k€ofiMpalee Eﬂdgg iRidé e obiRE mby R LIED bAlh RN obikd s s
dr ag- and- dr gop faC|I|ty can be effected entirely by an appl 1 cat’l on.
Typi cal | Y2990y skt 12 §iB¥F ©r eat es a drawing field | arge enough to cont a| n
any draggable c qﬁggﬂ“mm]d%n%eorsgbhects as mell as the t qﬁﬁ ar a (1.
500 in Figure 46} K™t K& ComTinds f%tmnéf'IDO|Wl SByECY 2&) T ©
dr agged. obivet, appt ﬁ@étt d@hhrmrbbefdw thah @ cehsay\ibn guititegivige imas bd@ecamh%ppmatelthwked
group 866y i@ \aturs SR bfIS, a as Wbl bel@bieAos AliddeEt € of the hyperlink
associated with the hyperlinked group.

Additionally, when a user wishes to execute a command with respect to one or more objects, a

closed loop or lasso at the end of the drag siroke may be used to simultaneously designate multiple

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

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

Whenever the user draws a stroke within the drawing field, the application is immediately
notified so that it can interpret the stroke relative to the draggable commands and the contents of the

target area. Generally, the stroke can be interpreted as normal hand-drawn input if it does not start in the



Whenever the user draws a stroke within the drawing field, the application
is imediately notified so that it can interpret the stroke relative to

t he draggabl e coomands and the contents of the target area. Generally, the
stroke can be interpreted as normal hand-drawn input if it does not start
in the NPA112 zone of a draggable comrand. 60 The inplenmentation of the

dr ag- and- drog facility may al so be effected by the page server. In this

i nst ance, appl i cation may define &8ch draggabl e conmand (or object) as

a dr aggabﬁoﬁa&!@ﬁégah@ P (as illustrated in Figure 47). Wen the page
server detects a“stroke originating within the zone of a draggable

hyperlink, it wijd lmaelﬁén%amﬂme%tglae{c%@p HOfy PS olb'e @ﬂfecé&ldy 0 Gdetdevel &}e name

of thetarget field drag stroke itself he activation.
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pr ef er abl 306 ¢ ikeraed it Figurcon. r\Mheﬂ&te@sgecsf:rvetr Iﬁ&ecﬁkraﬁkgol&toh@lkﬂng Riton Beeond bt es
relative f..th el 4t catlo e | e of the
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co- pendi NgrverAribHAlohRAS hYYookddBte PSRRI, sAEKR lidiS @Bidinkikd Ehivehb B32d¥BY¥r OO0 and
identified b}(1 icjiocket nunbers NPA0O20 and NPAO35) is able to serve on denmand
a phot ogr gf-bum page conposition form520 (Figures 52 and 53) to be
printed at the ser'.s .net ri.nter., which contai resentation of
the | ayout of tﬁ"apphcoa}l?neeé nged0 I?\llg % FogrR nﬁe@h rﬁfiﬁsﬁ%edegbo\? P‘r’fmﬁ%tﬂg "on t hat
page may de l@?ﬁ@\mhotoaﬂpbﬁ@mwp@aq ﬁanﬁmagdmmwgqrtamcfamﬁkwnbedn@ co-pendificer abl y

all with aggrcmas RanRdhesnt bficANAB ¢ blm NS 0B 8K ideRife D 8N BRI heureisA®apfo the
correspondi ﬁﬁﬁ%ﬁoto or annotati on raw draggi ng on a non-handl e area of

a photo g hEi2blR o sevRan frempd %&tﬁ%éﬁﬁh"d'ﬁmtﬂ‘i (BRSO B P24 g hitt 0 or
annot at i ocind 53hhé be prisited taathogsenmetp@e(inaggwlngl doataids & Eﬁtb@ﬂtﬁt@)l of phay@t ofiMges by
nouse-co - r Eniger
s dr ageap e HARAES dbud o DR ol U Boc g M Wonr WEHL WO il

' medi at arwmaz g o e g Pede dysn o
position Mn&b&ﬁmg PR Sanofd€onOBy &kwdlﬁg%ﬂlg ofth h&lkhancﬂmiréﬂ Rf FpHIGAE Brothisht On to

obtai n an si on e t he user. draw s with the
oo o RR T St B 3080 & ot R Pt s LA ORUR PR S ¢
lifted f rrélmpirmesmg@ussmrﬁrabé cursbnen asedarloapes daplphBihen therustrtda}v(ﬂcammsi tion by
first seltﬁec,{qar rab SRLAGLAPA mgéﬂeﬁa u{aﬂeﬂalei}glpaanea Iﬁsttea& gﬁce%%ge;ﬁa@mg&& tion

(524 in Flgh . _For exanpl e SB be selected froma user's
phot ogr agft eriaﬁlrahl?osm%d seechges s 9 Hrca rcétﬁ*'t @Hantﬁpdéleﬁ@fm%swb@ﬁﬂﬂ’é%‘%d by way
of an autagih a@akd fage. wm@itmmér draSdeBs Wit dMhon-MhrGiRakibl R phR GAGREdidt updated

Al ternativel hoto by circunscription or |asso on any
page shov\ﬁ\?lﬁné{m’z’;fm'ﬁf’lbsthgB etq%esugacgoto collection (e.g. on a thunbnails

page 522 or aI b’f'ﬂé‘u@é?gﬁcé%ﬁbm%ﬂ \é’@mﬁdasmdﬁb ‘ﬁk?seﬁagug agﬂ&ﬁ%}a&?ﬁdq{&?‘wtﬁf 39 from a

<past e> draw drag contro In Figure e margin
conposi t i3He fEishrpetiop i34 Bdiguresd) f‘ﬁFﬁ’é’Pleﬁd%Ptt’ pignbejsplected dom @ Hﬁsbgwhmoaﬁph The

page CONOIgdr] dn® Becksdmby HeRyanted & dﬂ[éﬁ@ﬁlbxﬁhﬁ}s)by WRElertag duthofiBot/SiBibcoR kS asly
annot ati O%nétl.(l)re E’e@oegm gn tesms}tilve y a u%r may@leyt a pﬁla’twby glrc%scnptlog Iop gsso on any page

showing a photo from their photo collection (e.g. on a thumbanails page 522 or album page 523, shown in

Figure 52), and then draw/drag from a <paste> draw/drag control box (526 in Figure 53) in the margin of
the composition form to the desired target position in the composition. The page composition form may
be immediately updated. The user adds an annotation to the composition by simply drawing or writing
with the netpage pen marking nib in a chosen place in the composition. The page is not immediately
updated, but the next time the page is updated, the annotation is shown with handles as mentioned above,
allowing the annotation to be re-positioned and re-sized. So long as every drawn stroke begins in an

interstitial area of the composition, it is not interpreted by the system as a draw/drag command.

If the user wishes to, say, delete a drawing from the page, he/she may simply ‘lasso’ it with a



wi th the netpage pen marking nib in a chosen place in the conposition. The
page is not immediately updated, but the next tine the page is updated,

the annotation is shown with handl es as nentioned above, allow ng the
annotation to be re-positioned and re-sized. So |long as every drawn stroke
begins in an interstitial area of the conposition, it is not interpreted
by the syglem as a draw drag command. If the user wishes to, say, delete a
drawi ng fromthe page, he/she may simdly “lasso' it with a NPA112 61 stroke
of the peﬂo@erbgthg g&ta%l&']%ﬁu&gﬁf ésc}okeotlégﬁée%teg co<nQr§1| b%}( Len> e.CHQaP tmr o? Ithe 18(911%( oéit?ontf QI% margrn
of the conposition form ternatively, the apgflcéilon naf S|nﬁfy

recogni setEmsiively} Be gokiteiviuey simplyrreskenist & oingle epntiteusstieke domso hoxdeletepbfx om any
part of th@ophal @at BREE phslo R GO MROBinbdstiBn Fth Min lefheL ki O GASE cad HE SYStem
can be con&*g;redtéptpct d reck%é?on such qistroke nd print an updated
conposi t i SRS i eGP gD AT HER RTH " P fomperaigyiorm &2 £ APenaparsts vel y,
not to actib iswyedd pradleiygtivele, 1@t tiaft immerateli (.. ifd tarkisg 1ils Baed), buttto Wt wvall the unt i |
the <up ~ROX: i i the.sel ected
Phot o 0bj et ey kRl 5 ok 08 ok lu PPk (0 FRVRIREIE balnd O 15

he/ she cl Peked Wik apasgsprppeitions iéshe eliskyri g drEnb Rageocopymerd hoe fo ipstect e priftasio t o
produce gprédutralfinileddiibd Fehe @burh fge.al bum page. 8.2 CONTENT SELECTI ON AND
ASSOCI ATI ON OF OBJECTS The net page system provi des a nmechanismto all ow
users to select an object on a printed netpage and submit it to an

appl i cati®h, e. GONTENT g ECUINAANG ASBeCITEINGEIOBIEQTD] ect with another object in

t he fPetpage syS&eﬁm%kmygﬂgmﬁﬁﬁﬁaﬁmﬂdmaﬁhdeWHﬁ&smh@&n&@bg&ibfapﬂﬁ&ganiSm
is effect Y cuUnsCcri bi ng.the ra representation of. an object
using ¢ noehutinE bBI T Bohdion B SRR Ik PR BRSSP et B (o an
appl i cat insmaggyysiget i vating a sel ection hyperlink via the sane or anot her
printed netpage, The registration server maintains a current selection for
each pen, descriinfdrednrd gplpdiosnt. g slergen merdenisacis offpcieh itrireymserbimz gkl ect i on
has Eee N geaphieal ae]ﬂ;i;eﬁtaﬁiﬁ&ﬁ?ﬂ dBfebt@Fing thCetpaiRper. fllﬂe Lﬁ?‘sﬁay ﬂl&ﬁﬁﬁlﬁit aé @ielt:ted objebtNK .
stroke capt ur way. transmtt signals framthe pen relative to the
backgr ou ra{g ar ehzf P oY %%Va?ubgdagsglg&f’g}lﬁp %rﬁ Irg(o aeﬂ%’ arer fuhoﬂig? e Ee&’ %h an

appl i cat Ion- Spe’?ﬂefr!eéi\stt%ﬂ @&(rer%ﬁlﬁiing Q%Xn‘eﬁ{ ﬁle%p %rtesc%%mg, QesRibin aaolgéb C(%Ial on via
a sel ection hyperlink activation. VWen the user ~clicks’ off ‘a sél ection
hyper | i niPageipengsofepa whichtheeselechipn bs feen fade. Blain descriptionyipgindesyed raqst feespt digitelm t he

r egi st r atihlOdiroledaptred B Fayt dramSHided sibdalstiRml hepes QE15R8 RARTbGouAPREd Gald on as
part of the §elqgkion QX en%ﬁnk acHiwgtion t hus associatin%ménf t wo

obj ects. Fent AL EEhT {H S S ™ r 8 RPRFA L Poelr SRYTPH AR IS AT WMt 1V i on, it
retri evegrplisgtiop oat edctigfhypeiak agizdtior tWen the pniclidse opagiecmhyerlinkiiiephgemanages
the page £LQWMN hdbeh DR RLELHHI MRS B RN seNLBand FRRIIGAD 110 Borl T ndifieN

retrieve the selection as formatted data, allowmng It to interpret the
obj ect i riPRlaion psgprhptihe splprtionhypatlinkapfivation; s 2ispriating teadpp PRI%HS on- speci i c
manner in relation to the. formatted data, or as  unformatted data, allow ng
it torely on't eenp&z'ie FRPHCARD &5°°¥ %S 4 ?cg?"pl}yg?hlfkﬁéﬁvgt&“é&fe}%ws P8 G ‘?%r‘lhea

meani ngf u{:lectiwaﬁpm the page server which manages the page from which the selection was made. The

application may then retrisve the selection as formatted data, allowing it to interpret the object in the
form of the selected region in an application-specific manner in relation to the formatted data, or as
unformatted data, allowing it to rely on the page server to interpret the selection region in a meaningful

way.

When requesting unformatted data, the application may specify a desired scope to assist the
interpretation of the selected region by the page server. Possible scopes include letter, word, phrase, line,
paragraph and article. If the page server is unable to interpret the selection region according to the desired

scope, it may reject the application’s request for the content of the selection.

The selection content refurned by the page server to the application may include field values.

Typically however, only field values which have been submitied as part of a form submission are




When requesting unformatted data, the application may specify a desired
scope to assist the interpretation of the selected region by the page
server. Possible scopes include letter, word, phrase, |line, paragraph and
article. If the page server is unable to interpret the selection region
according to the desired scope, it may reject the application's request
for the c gnt of the selection. The selection content returned by the
page server }o the application may i n€fude field values. Typically
however, gplygfield values which have been submitted as part of a form
submi ssion are NPAL12 included. 62 An author of a docunent can assist

sel ection of ar hGhis oPY dGLAPLRAGsRE Lelctdda o?hrﬁ&l@s%sgrcﬁ{vmém th@Eibhdnls &f hr[“ 0 an
article gro 507, .as shown in Fi gure 48. |If the application specifies an

article aBiHEo @Ryl sgug 5% & BoyndR Fiegn 4§ Ldhraapticationpesilicyan agls A8 e soPenpt s t o
find an anft elegiograques, thepagt thertabentipgo figl a@ @iitlo froupaelat@ito thd ktecpimadgaol f or

sel ection hyperlink activation and subsequent selection content retrieval,
il lustrated di adgkeaprotatol &alstlgetipmhypertnkr stiGion o entatgment sdeclia| dogw retlivan page
server A fiReRtdEaratmaehBGh 0 B BiRFkes NMGonoGhi Ck', it retrieves 510 the
current selection associated with the pen fromthe registration server.

The sel 1(_'a(r:]tl on i af[heleggélsae&l DYect&de&g@IeEtBuﬁlgrﬁerluﬂnﬁlc@ Et&gki®Rs 51l2ihe Thenpage
server en constr selection. hyper
speci al i 7501 ORGP ?H‘Z“‘% S8 PR e “T‘gésg it %?er‘@%ihe Sel%é\?mls d‘f’?c‘% ‘g‘ﬂr&é’a&fiy Sihe
sel ect i orenfhy prgioh ﬁm(The&qmswerdunt‘aiﬁmtwh@cp@dwﬂmk wqueetio8 el eptdabmtias shown
in Figur 4. hy&!;@km%%t O 4B mf;gmt 41%%%é1éuantﬁm&m r3fEEsY BntalnPre LSS
and

hyperlink request E ication 1 n the usual way.
It al so sERHYS Seﬂeﬁ*é’“ﬁ%ﬁ”‘ém &‘Jfﬂw P %P@%W&ﬁ theytrangpils its Byt ervat Pothe bypprink
appl i cat i requedi H® and thelinpaigy @ theppiRatioh & tﬁ‘djj’sﬁaﬁﬂiy B albe@iids @hia pércs dufl@bdeiction the page

S e rver ﬂgluggont }?ﬁe %Jﬁﬁ:%non uséMuEeCIQFé ﬂ"? | eﬁ%%tllt %Qec\ﬁa to 1 ngenf % (the paégg rvgre Server

It then"fequests the conten ctron from Server in
the desi r%a%rwgwm@h@eéé%?wqﬁgmﬂdl@ Ivegedersir Agdt @@Gﬁ@esml& coerefl server

B uses t hfe sR&L ot RisnR sayeparmadegﬁea ﬁ%@ﬁh ahd AcSoRtiM 1 @Qdelgayedgéase Applkcation
to obtain thﬁa sel ecti o‘I}D from gl nal E@ﬁ%%erver A.. Page server obt ai ns

the sel ecti8 POl g PLat % ¥ g ARPEifREon 1§ PP 85 691%5H n or der
t 0 ensur drdnhaigintlipezcappir ARzt @rved® etgammlhe satodlibd forl e S6leek tattBithdndGromlieai N

informati a%ﬂlcﬂm'l in r&} %@gs%g tlgy thg gbghclﬁ o%rdoes%?t xﬁ’o’&l 1!1& &'l‘entﬁ)% to o tam a& %I‘ yer A

coul d si ection sent t e app |cat ow ng page ferver B
to easil W‘V@?qwhet%t t he sel ection supplied by t he application has not
been nodified. Once server B has the selection, it retrieves the

sel ected page ffoh aft{)”éa%&eai""éf)%"ér A iz e fRISTESD se9h o Gegrlistion gHowipgpace
sel ect i orse@e @O isitgverify than ehe agdplidinGagdpliGirtyShetpicatida hds @strvadn nfudifieds m@q:ageFl nal |y

the page SOL\Lfs &?Eél'éc{?cﬁl &Q%ava%%le%%c'te‘a%ag%%&eﬂtda V\ESN ﬁd& NS ARR (ienli hon for

appl i cati on- speci rocessin age on Sel'éCtion was
made was tfenletign é‘—“d‘)félyg tolile asﬁmiloapmSF@af?ﬁnetrﬁﬂéscol?%@PaHYH&m&elsﬂ@rr%wﬁl ection

hyper | i nkcladibh dbaikht @15 1o thb egplitnén fapplichRb kRBifibRSdingeCt access to the page
(i.e. the application can retrieve the entire page fromthe rel evant page

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

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

Selection of an object may of course alternatively be performed using a draggable command.
This has an advantage in that a selection stroke can be distinguished from a normal input stroke wherever
the stroke is made. The user may therefore select an object without inadvertently entering an input stroke
into a field. As such, a user is also able to select an object that resides entirely within a field relatively

easily.



and may al ready have done so before the selection hyperlink is activated.
In this case, the application preferably interprets the selection region
wi thout reference to the selection content retrieval nmechanism Sel ection
of an object may of course alternatively be perfornmed using a draggabl e
command. This has an advantage in that a selection stroke can be
distingui&ﬂg& froma normal input stroke wherever the stroke is made. The
user may therefore select an object wi®hout inadvertently entering an input
stroke into a fj . - - n ject that
resides entire|?hﬁf?ﬁ?ﬁﬁéagﬁ%?ﬁng%gﬁfgEP@h§§£§?F%P&%E§§§§ﬁ%§g§%§9kp

appl i cat | OFRl W etsi shen ip &ieaws| S8 cThivmaycksratasidio jarstapdsed pesfieon of allaneegende i on
page ser VigbvideComRitthufpdR for 3QecHiOMMutt thd{agib ivBy BQ - thetd ik SonbBidnt Q@pcﬂd BES in a
standard &opgtion on all netpages, to provide consistent support for

sel ecti on™PH*Mich the sane way that there is consistent support for page

duplication. Wighes, S@@6LhANRAYGRN (CLo ERITR ML), Bl Xal 8. BY, £ User
t he page server._ or war ds 18 correspondi ng stroke’to %e registration
server t ofopesPendig piEnke) toghe egiwraéamseresito beatcerded arhefcpirent selectiva for hapar. tparf r om
this diffedmens eiffelkhe, tabieeibl SdnAReRARNSE M BP8h & A Ss hdvid§ dSales. way as

previ ously descri bed. The photograph collection application referred to
above provides @ eagpble cafection eappliion Clefoidl @t bidod pBRitcsMEC bampis BfdBsCr i bed.
A user nagéfect{oglgna%ﬁﬁ%e%harﬁ Idgslé b%§I Aause<r| IﬁaStfoI rxarrqes %%iclﬂ%glt Qﬂst.t&gmesgli)gt%gcf‘oe one or
nmore pages contarning a [1st ‘o? " anes ValTa%Ifé or f'ranm ng the photo
conposi t | RPFIETR or heve FHegspeainog a lisFofdrmes available fop Frareingtippheto chmposijion 612 i ¢ or
can be bag@gueR2)Pheh@%a for 8GR be Rindkit) & o3 BRSd on phit6s d58Ha1 BEES 6mds! aME t O

a photo i.g the conposition b irst selecting a desired frane on the frane
list pager & &‘fds g?f‘”&? ﬁ”cf‘d’ﬂ%t&}/ﬁ ‘Eﬁ ToBROSST ﬁb}“ftﬁgl“ﬁ‘%ﬁ ?)%"@'éedﬁréﬂ? LAY MRt past i ng
it into tikes, cenpodictisoiplitbBigite nephggire ab@)hen pastne ibigtoekhd @obésiign G238 oke
fromto tﬁﬁlréﬁ‘isetg.eﬁy Qﬂ&g& q/ ST]'(I_;kg @0&1}?@&9 @%ﬂgﬁﬁ&twﬂ&{? HEPeMt %%I?Lﬁ{pﬁgteglt erprets

this action as a command to associ ate sel ecte rame

desi gnat eBPrBEs actitpes p popppand fojasspeizipthe selepted Gams| valh khe desigrgied ghpte Tbe femayser can
sel ect andt pasihen Hiak ERROMEChARYisck b 88ect 100 Past iere@ O RO Sialb 86n the AP RRYE

COMpOSi tiﬁ@ l%’(}gﬁi S. U daftled ttg sklllowtht het (Pgsted frame. As anot her exanpl e,
in a net pagB s HErT AP PIICRIAISA hRY PRRIFRETBH an <attach> button at the
bott om of ever TR ololss) Y ffects. C t..0 h urrent
sel ection at t%ég?:ﬂg?%eeﬁt eﬁ?%#‘éﬁ?eh%@%gﬁghcg o(ﬁt ﬂléﬁ{éé- %ailalr%&fﬁegug%% gtc ment  can
consi st dPtahyt By erel eympesijon pres offspls piashmepicof ¢y serishicscledtion & diestsreniond oon any
net page REYBody bhe LSl MRY ati@MBntNeasl Conkikti § aBEbIB&GT bOBbidots ORNRichSAY capsifid BCL I NQ

text (e.qg., .word/sentence/ agraph/artic)e). from another netpage page, or

sel ect - RSSGE:Eﬁté’Pc?@F i ﬁ% ?filﬁsef Ezr %ﬁ%’&tﬁ“ﬁ; fﬂ%ﬁzﬁgmaﬁt@wﬁ “Wiefecton

page. ew ntprge/parayeep nndtigr roetpage niagd oni elactinh e platdga y

i ncl uded, ci:agd@didok i 0 Leal Ly, . t.he: bl O
it HonP P9 AR RS TR R, L AAP ek e e VR

accommodate the attachnent. ICL ) I t1on has been
descri bed Rt ispdqde pddiiops pages, peingotytaugticahn ldpchiontie gygil to accommodate the
attachment.
CONCLUSION

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



nunber of specific alternative enbodi nents. However, it wll be appreciated
by those skilled in the relevant fields that a nunber of other

enbodi ments, differing fromthose specifically described, will also fal
within the spirit and scope of the present invention. Accordingly, it wll
be understood that the invention is not intended to be limted to the
specific &ﬂ?&dinents described in the present specification, including
docurent s | néor porated by cross-refer®fdce as appropriate. The scope of the
invention is only Ilimted by the attached clainms. NPA112 64 CLAIMS 1. A
met hod f og gm@bl i ng instruction of a conputer to performtasks, the method
including the steps of: providing a user with at |east one formprintable
on a surface to provide one or nore first viewable information zones
relating {0 ones glunfpkPe il ARl CRTTANMR, ANAOSPL dlRAPREANG i evabl e
information zones relating Tto one or nore objects, the forminc JﬁPng coded
data indi®@t?fve of an identity of the formand of at |east one reference
point of the form .receiving, in a conputer system indicating data froma
sensi ng devi ce BPEFH YLy b &eagh gag formp pptablyioR G suptace loaupvidspas 8 mee fiy enent
and a posvidwablm ighrmbtive a8 Stlngg deviCe hat atdilvde tanah® &dfohaeemodtsedo@ast one
Of t he W&%@ 0@:9910;1 Qoqlesorglgtlin%l (P &GIOPX%LI%I gﬁj%,% %e %05’1;1 QIII((:I%dH(l)f CO! %rdtata ?Jdicgtnve OP ensi ng
device on or relative to sa & &Br ace; “determ ning, 91T he Corput &r system
and fr om aepnttnefithedermapd of atlepst ong referpacegpinipfthe Syst antial |y |inks one or

nore of said first viewable information zones with one or nore of said
second vi ewabl &¥CVREdR AT PeHBsndicHpe dapdiomm, sepsiteceyivecrraig’ Bhide ¥er oke as
desi gnat i mgrdfrgat laast @8 pEChiveenDing a@bsitiod bethOfenSiiddviceadaivt ahleautRenmpgs and
(ii) are ' r.e of id jects: .and applying in.the conputer
systen1tH%?§§%%éﬁgﬁgga%%%y%?ﬁﬁb?%§o a?%?%‘%.%ﬁ?ﬁefgmggﬁ%%%%%mfgmgﬁg

desi gnat s@idgrBcor nore of said objects, wherein the sensing device _
conpri ses: (a)égn i.mage sensor adapted to capture ina%es of at |east sone
of the coded daFS N T PecomBRAYHHR e \Fiopdhy iadicating dog. i fe siroks sedptantiplve

posi ti on linkd @k iov ewote@f sdiefisinidwatle inf@ngiof Bineawill @€ @8 :6tke ofehapicad tdwat{d )
identify . > t. oded ta from.o or more of the,. captured
i mages; (L?f%?ﬂagchfz Eé?e?ﬁ%ﬁagth%%byéﬁr? t?g(réltfn gtﬁfe(%%%e w ChF rr%?u{gﬁg aéeﬁ%f F 8% o %ﬁ@gfaldof at

| east sorfEeilale compmands guidH) aeppestive(ang primoghen enifobigttsiloeast some of t he coded

data; and (iv) generate the indicating data using at |east sonme of the
decoded coded aagylg_g'mthe computer system the designated one or more of said available commands to the

designated one or more of said objects,
wherein the sensing device comprises:

(a) an image sensor adapted to capture images of at least some of the coded data when the

sensing device is placed in an operative position relative to the surface; and

(b)  aprocessor adapted to:

(i) identify at least some of the coded data from one or more of the
captured images;

(ii) determine an orientation, within the captured images, of at least some
of the coded data;

(iii) decode at least some of the coded data; and

(iv) generate the indicating data using at least some of the decoded coded
data.

2. The method of claim 1, wherein the processor is housed within the sensing device.



2. The nethod of claim1l, wherein the processor is housed within the
sensi ng device. NPAl112 65 3. The nethod of claiml, wherein the processor
is adapted to operate at processing speeds ranging froml instruction per
second to 1x1012 instructions per second. 4. The nmethod of claim3 wherein
the processor is adapted to operate at processing speeds ranging from 10
|nstruct|Qns per second to 1x106 instructions per second. 5. The nethod of
claimi1, Whefein the i mge sensor is Wdused within the sensing device. 6.
The nethod of claim 1, wherein the inmage sensor is adapted to capture
imges at rates ranging from1 image per second to 1,000 inmages per

second. 73, The fRtAeRQF gk, rmh@reiehﬁerﬁwassm@ aaag@% SRARGK pioées&%asgteag to

capture inmages at rates rangin r,om i mages per second I mages
per secoﬁ@m“gﬁDTHé“ﬁﬁ?ﬂHﬁr%?megdfhiI““Wﬁ@h@?ﬁ“?hb coded data conpri ses
non- bar code coded data. 9. The nethod of claim1, wherein said indicating
data regarding at | east one of the novenent and the position of the
sensing device fgl Al G band Sl kRS sgorqgge{%t@t% ook L BroRSRR Bdadlevi ce
sensing at |east one o i novenent  an sitron of 'the Sey S|ng
devi ce r eragneFamp intrpstiongper greqnd pstixiY) ingfructicspaer secepdime of the coded data. 10.
The nmethod of claim1l, including the step of identifying, in the conputer
system and from said indicating data, if the stroke has encircled one or

nore of said segond.,v one relatin nmo obj ect s,

t her eby d€5|gn§ﬁFH§mggi onewdthD?e %ﬁagctém“ §M&ﬂé§$%Wﬁ§ﬁmﬁt claim1,
including the step of identifying, in the conputer systemand fromsaid
indicating data, if the stroke has intersected one or nore of said second
vi ewabl e gones ThRibIG clafth pm,ﬁeraﬁ the RESseRBY i€5dafted tb BSMRIANYHES G0 AL sai d
one or nore objects. NE i &ﬁ 12. The method of claim 11, at |east one of
sai d secoffd \Rastdsi &optiRéd AT E°Mewabl e  boundary, and including the
step of identifying, in the conputer systemand fromsaid indicating data,
if the stroke has crossed said boundary nore than once, and to apply a

di fferent; one Ofye HRIEI BEiaRf WhereRYiRIih AP befiscf QUEBRES chhurSith ence is
identified. 13. %he nethgd of mg aim%p |hb I 'udi ng f‘%mit%%sggm%%%%%éfying,

in the cdﬁﬁU@é?”%V?t%ﬁWﬁW&oqWﬁﬁ*?ﬁémmﬁndicating data, if a user has
effected the stroke to designate one or nore of said second viewabl e zones
and extend to intersect wwth one or nore of said first viewable zones. 14.
The neth of de featur S ne or nore

obj ect s 2ﬁch tﬁg?h%%#ﬁfaée é&%%ﬁ%h%%g%%?é, re o hé“é@%??gbie comands i s
carried out with respect to that feature. 15. The met hod of cl aim 14,
wherein said designated feature is a color attribute of said designated

9. The method of claim 1, wherein said indicating data regarding at least one of the movement

and the position of the sensing device relative to the surface is generated by the sensing device sensing at
least one of the movement and the position of the sensing device relative to the surface using at least

some of the coded data.

10. The method of claim 1, including the step of identifying, in the compuler system and from said
indicating data, if the stroke has encircled one or more of said second viewable zones relating to one or

more objects, thereby designating said one or more objects.

11. The method of claim 1, including the step of identifying, in the computer system and from said
indicating data, if the stroke has intersected one or more of said second viewable zones relating to one or

more objects, thereby designating said one or more objects,



one or nore objects, and the nethod includes the step of setting the val ue
of said color attribute according to the designated one or nore commands.
16. The method of claim 15, including the step of providing the user with a
further formprintable on a surface including one or nore viewable
information zones relating to said designated one or nore of said objects,
sai d one YaqJJOr € zones i ncludi ng representations of the designated one or
nore obj ecte rendered accor di ng to t9€ value of the color attribute. 17. A

system f Of. en abi" He qgetﬂog %tf L Hl% I1 £y ?east %Pec ansB}ét s%con& QIC&%IJ L ﬁa@ir%%% Vlewhb?e system

i ncl udi ng; at | east one ormp ntabl e on a surface to pro € one or nore
first viekawlw: jodinsioging theer of &qa@wgeinalﬂq CRBPYILS SYsiem aaciﬁqmﬁ'aei indjcatingalpte.daf

conmmands @ elroRé Bas QFosé¥D 8 S&ﬁﬁh‘ﬂ}dmykemt%h& hﬂﬂn@@ﬁ@h@ﬂb%ﬂ%@ or ﬁl@tle%? Ly to one
or nore leh or m i ncl udi.n g%ed data indicative of an identity of

the form®d gglf)f:dmnéafl i 5°§‘tan8?‘ﬂé"°l"%°fl% BHEE point of the form a conputer
system for receiving indicating data froma sensing device operated by a
user regarding at |east one of a movenment and a position of the sensing

devi ce refsati verj QeluBPorSHlf AGRIdiRE md &ef%%tf idefRifineOfn tleRGm TRY sgisﬂand%

position including a stroke of part of the sensing device on or tf’atwe to
sai d sur figtigting gt ‘Eﬁ)Hsﬁ{RaéFffeﬁS?%ll‘%PHOéﬂt&ﬂf’%ﬂ? B“Ed’étné‘ier?fsr‘?@ Se@["?‘b‘ﬁ‘f"f‘ﬂ‘?ﬂéz‘?“ﬁfdl cating
dat a r eceind edend tofintérkeet VE@RBd di ghore@E3AidaRS GibwableossibSt anti al |y |inks one or
nore of said first viewable information zones with one or nore of NPA1 1 2
67 said second viewable information zones and thereby designates (i) a

respective one or nore of said available commands and (ii) a respective
one or no¥e of aimgtherbpfelsing! Hndesigpatipmefe fepturasefissid engar mers lobiectscodtianeisd  t he

conput er &MgdheidARiresk teava bl desHGNAL Gith rQP&t O thaf e, Of sai d
avai | abl e commands to the designated one or nore of said objects, wherein

t he sensing device conprises: (a) an inage sensor adapted to capture inmages
of at |east sone of the coded data when the sensing device is placed in an
oper at i velSposi tThomethed cdelripel 4t ghetelngaid desizaatad featirds § bjor attrjynie obsg desigadaipt ed t 0:

(i) identdnf ¥r @orel c%ﬁe@tg zﬁl@% Bdthoi N RQIRY A baseling meos}aﬁe QF sarH)Eo@orQafttnl;u(t}
capt ured i ngllﬁjr(éthe determ ne an orientation, within the capture i mages,

of at | ed§™" ‘EFF‘g‘laFr‘@"’EF(?BE'BT“’B%W“é?“ Siii) decode at |east some of the
coded data; and (iv) generate the indicating data using at |east sone of
t he decoded coded dat a.

16. The method of claim 15, including the step of providing the user with a further form printable
on a surface including one or more viewable information zones relating to said designated one or more of
said objects, said one or more zones including representations of the designated one or more objects

rendered according to the value of the color aftribute.

17. A system for enabling instruction of a computer to perform tasks, the system including;

at least one form printable on a surface to provide one or more first viewable information
zones relating to one or more available commands and one or more second viewable information zones
relating to one or more objects, the form including coded data indicative of an identity of the form and of

at least one reference point of the form;

a computer system for receiving indicating data from a sensing device operated by a user
regarding at least one of a movement and a position of the sensing device relative to the surface, at least
one of the movement and the position including a stroke of part of the sensing device on or relative to

said surface,

the computer system adapted to determine, from the indicating data received, if the sensing

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




18. The systemof claim 17, wherein the processor is housed within the
sensing device. 19. The systemof claim 17, wherein the processor is
adapted to operate at processing speeds ranging froml instruction per
second to 1x1012 instructions per second. 20. The system of claim19
wherein the processor is adapted to operate at processing speeds ranging
from10 instructions per second to 1x106 instructions per second. 21. The
system of "é1'&i m 17, wherein the i mage %densor i s housed within the sensing
device. 24, JNGq S¥SHRE DB maGbn®olls bfa mlMIEF §i a]ie@giélar}g QRS I?l% U b2 gga%?t ed to
capture |na(l;1es at rates rangi ng T om m‘ﬁ‘ﬁe er secon o] T 8(5). I mages
per secontfailapagmmandgand Lii) a ppapeetiys ppmerghorg piadait opictyyhrer @ impret ¢fesaif prafabls ensor

i s adapt egmin@ndgapt ure i mages at rates ranging from 10 i nages per second to
200 i mages per second. 24. The systemof claim 17, wherein the coded data
conpri ses non-hafoapaa spaaadapttd taapply e dkltatsl\wid @ Motfof Slidvilatld commagds@ n sai d
i ndi cati ntge(ge% a.heaardi ngfs%ollo.gcgst one of the novenent and the position of

t he sensing vice relatrve t0 the surface is generated by the sensing

devi ce sensi NGyRtein heiBRing BIR: Hmplile MOvenent and the position of the
sensing device relative fo the surface usi ng at |least sonme of the coded

data. 26. The @yst emi@fee 6dnsr Badtéd tolchRUSRARY bOK &Y Shie 0F ARt adiat@ed BlENt i Ty

fromsaid indicating.data if. the stroke has encircled one or nore of said
second Vi evvablS@“E‘éﬁ%’écei‘sé’%&etdi%ﬁ’OP?faud’F\%"S%‘?nrﬁlﬁtr‘vg tootﬁ‘isg‘%‘lcg;,an t hereby desi gnati ng
said one or norge, obj The systemof claim 17, the conputer system
adapted to iden(tg)l fydq?(?‘%g%rsaga;ﬁdlmhdi cating data if the stroke has

intersected one or nore @f sapdufes Ry swhewal &aZORESHdebAld Ned & e or
nore objects, thereby designating said one or nore objects. 28. The system
of claim27, at |east orf@PHFIE4sE second vi ewabl e zones having a vi ewabl e
boundary, the conputer syste dapted.to.identi fromsaid.indicating data
if the stroke has crosse(éjssainaﬁ%mb"([i)%’ua‘ﬁ1 Iéernyt‘??b‘?qgml'&%cﬁp%rﬁ@&age%ﬁamfe&“gﬁﬂﬁl y a

di fferent one or nore ofofgmicaieddetsi | abl e commands if such an occurrence is
identified. 29. The systgm ofo]e@liRack fonleREmMDalalNGq SENSI NG devi ce.

{iv) generate the indicating data using at least some of the decoded coded
data.

18. The system of claim 17, wherein the processor is housed within the sensing device.

19. The system of claim 17, wherein the processor is adapted to operate at processing speeds

ranging from 1 instruction per second to 1x10"? instructions per second.

20. The system of claim 19 wherein the processor is adapted to operate at processing speeds

ranging from 10 instructions per second to 1x10° instructions per second.

21. The system of claim 17, wherein the image sensor is housed within the sensing device.

22, The system of claim 17, wherein the image sensor is adapted to capture images at rates ranging

from 1 image per second to 1,000 images per second.
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23. The system of claim 22 wherein the image sensor is adapted to capture images at rates ranging

from 10 images per second to 200 images per second.

24. The system of claim 17, wherein the coded data comprises non-barcode coded data.

25. The system of claim 17, wherein said indicating data regarding at least one of the movement
and the position of the sensing device relative to the surface is generated by the sensing device sensing at
least one of the movement and the position of the sensing device relative to the surface using at least

some of the coded data.

26. The system of claim 17, the computer system adapted to identify from said indicating data if
the stroke has encircled one or more of said second viewable zones relating to one or more objects,

thereby designating said one or more objects.

27. The system of claim 17, the computer system adapted to identify from said indicating data if
the stroke has intersected one or more of said second viewable zones relating to one or more objects,

thereby designating said one or more objects.

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

occurrence is identified.

29, The system of claim 17 including the sensing device.



