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information, the systemin

-1-

METHOD AND SYSTEM FOR SEARCHING INFORMATION

FIELD OF INVENTION *
' The present invention relates generally to methods, systems and apparatus for interacting with
computers, and, more parucularly, to methods, systems and apparatus for enabling searching of stored

information,

The invention has been developed primarily to allow a large number of distributed users to interact
with networked information via printed matter and optical sensors, thereby to obtain interactive printed matter
on demand via high-speed networked color printers. Although the invention will largely be described herein
with reference to this use, it will be appreciated that the invention is not limited to use in this field.

CO-PENDING APPLICATIONS
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 simultanecusfy

with the present application:

PCT/AU00/00762

PCT/AU00/00758,
PCT/AUOO/00768,
PCT/AU00/00770,
PCT/AU00/00755,

PCT/AUQ0/00763,
PCT/AU00/00764,
PCT/AU00/00774,
PCT/AUC0/00769,
PCT/AU00/00756,

PCT/AU00/00761,

PCT/AU00/00760,

PCT/AU00/00759,

PCT)AUOO/OO’IGS, PCT/AU00/00766, PCT/AUG0/00767,

PCT/AU00/00775,
PCT/AUQ0/00771,
PCT/AU00/00757

PCT/AU00/00776,
PCT/AU00/00772,

PCT/AU00/00777,
PCT/AU00/00754,

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

PCT/AU00/00518,

PCT/AU00/00524,
PCT/AUQ0/00529,
PCT/AU00/00534,
PCT/AU00/00539,
PCT/AU00/00544,
PCT/AU00/00556,
. PCT/AU00/00561,
PCT/AU00/00567,
PCT/AU00/00572,
PCT/AU00/00577,
PCT/AU00/00582,
PCT/AU00/00593,
PCT/AU00/00595,
PCT/AU00/00517 and PCT/AUC0/0051 1.

PCT/AU00/00520,
PCT/AUO0/00526,
PCT/AU00/00531,
PCT/AU00/00536,
PCT/AUG0/00541,
PCT/AD00/00547,
PCT/AU00/00558,
PCT/AUO0/00563,
PCT/AUO0/00560,
PCT/AU00/00574,
PCT/AU00/00579,
PCT/AU00/00588,
PCT/AU00/00591,
PCT/AU00/00597,

PCT/AU00/00521,
PCT/AU00/00527,
PCT/AU00/00532,
PCT/AU00/00537,
PCT/AU00/00542,
PCT/AU00/00546,
PCT/AU00/00559,
PCT/AU00/00564,
PCT/AU00/00570,
PCT/AU00/00575,
PCT/AU00/00581,
PCT/AU00/00589,
PCT/AUB0/00592,
PCT/AU00/00598,

following co-pending applications filed by the applicant or assignee of the present invention on 24 May 2000:
PCT/AU00/00519,
PCT/AU00/00525,
PCT/AU00/00530,
PCT/AUG0/00533,
PCT/AU00/00540,
PCT/AU00/00545,
PCT/AU00/00557,
PCT/AU00/00562,
PCT/AU00/00568,
PCT/AU00/00573,
PCT/AUQ0/00578,
PCT/AU00/00587,
PCT/AU00/00590,
PCT/AU00/00596,

PCT/AU00/00523,
PCT/AU00/00528,

PCT/AT00/00533,
PCT/AU00/00538,
PCT/AU00/00543,
PCT/AUQ0/00554,

PCT/AUQQ/00560,
PCT/AU00/00566,

PCT/AUQ0/00571,
PCT/AU00/00576,
PCT/AU00/00580,
PCT/AU00/00583,
PCT/AUG0/00594,
PCT/AU00/00516,

The disclosures of these c0~p§nding applications are incorporated by cross-reference.
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including information relating to a search request, the sagfglyod guest
formincluding coded data indicative of an identity oﬁmg,g(pzp%g obgauest
formand of .at | east one reference point of the search request orr’rll and a
conputer systemfor receiving indicating data froma sensing device for
identifying at least one paraneter relating to the search requesf§ Jfhejg3
indicating data being indicative of "the identity of the search request
formand a position of the sensing device relative to the search request
form the gag%qgodevi ce sensing the indicating data using at |east sone
of the code A%° 1'n one particul ar enbodi nent, the present invention
provi des a met hGFPET a4 FrigsELersh topd bbmptiohresttbimed. Thad sprmatian, t he
met hod i vEdesorire sthapss vibfa kyba i ithagdisplayie éarcestiB ofla S@AClbnbefdest form
i ncl udi Mg cbntpite brieRMidaIOHRough Shiditie B irkeRciPit BAYsfeld mly EALESE and rcr&obﬁmﬁﬁ%rm Jtlr(sffquest
sear

form i ncl ygigy GPa&udatdql ndi cative of an identity of the h request
formand of- at | east one reference point of the search request form

receiving in a ReoWyphHiedneSsHlodad usdrd Vath soas kol Grgbl@dirBurds kB Ro@lds kg Jevi ce,

oper at ed Brateh@iestds @bcind @0AEAY the identity of the search request form
and a position of the sensing device relative to the search request form

t he sensing device, when placed in an operative position relative to the
search r eGHUMARYQFINNENTIGnS| ng t he i ndicating data using at | east sone of
the colféd dat ak isandicdtivtafthd pfeyit igetion 10 plohie a @RI @id Y836 br@RRbIAR acdiib M t he
i ndi cat i ngoeliadioanatioat | east one paraneter relating to the search request.
NPAO67 -1 METHOD AND SYSTEM FOR SEARCHI NG |- NFORMATI ON FI ELD OF | NVENTI ON A
The pr esefft* Sistipestef thedriention thest ippoviged mesthad © opabk operx tolvadistrediyshamBbiand appar at us
for i nter aethiragst Wntphnted GOAPLHE hSsearc Rghest I BudRAKohaGM ki 1o scdr@ g% hOdS,
systens andsudpddinddddSdah Q&imﬁmmidcﬂgoﬁg%&mq@gfo&fmdggaﬁmgyot'ré’crén f(?nl;srg?t ion. The
0

| nvent{:0n ,pas: ReaNH S GLAPEL R ML) ! v to allow a Targe number
di stributed users ttge I nteract ~w net wor ked i nformation via printed
e

matter and optiTaf® TelfEBrEthmrabie t0-dabt &t risderadici sy@eoprisemiadd mat t er
on demand*RiEemigh- speed networ ked col or printers. Although the invention

will largely b ribed herein wth reference to this use, it will be
appr eci at ed thg%og'tﬁ’%g"i n\‘/)“cekrrl |°3’h’"cé1%uf’§\l1g5tf iaﬁ?"f“é%‘?’dmﬂ‘g‘?“‘lgﬁ“t“ﬂiwé‘“f’ﬁb@ d. 10

CO- PENDI NE& ‘K51 o tcpdygarct/or Bisporiior pdi sensing geyiecarriasivednitc sqsh st Gen. el ati ng t o
t he préfs efrtsing dyviervhin elrrcdapoativd Slgivosckatdnredidagon, boddtin\ti Rgat dp 65 b gt -

appl i cat i punmllybi skl skt dobkys 1Rk dBRRe iy 3RS pRGOf the present invention
simul taneously
_ identifying, in the computer system and from the indicating data, at least one parameter relating to the

search request, the at least onc parameter sclected from the group comprising an action parameter and & varisble
parameter, - . -

25 Inasecond aspect of the invention there is provided a method to enable a person to search stored information utilizing a
search request form printed onto a surface, the search request form including information relating to & search request,
the surface having coded data indicative of an identity of the search request form and of a plurality of reference points of
the search request form, the method including the steps of

receiving. in a computer system, 2 request for the search request form;
30 - causing, in response to the request, the search request form to be printed onto the surface;

recciving, in the computer system, indicating data fom a scnsing device, the indicating data indicative of
both an ideatity of the search request form and a pasition of the sensing device relative to the search request form, the
sensing device, when placed operatively relative to the search request form, generating the indicating data based at least
partially on sensing at least some of the coded data in the vicinity of the position; and

35

identifying, in the computer system and from the indicating data, at Icast one parameter relating to the

search request, the at least one parameter selected fom the group comprising an action parameter and & variable
parameter. T

In a third aspect of the invention there is provided a method to enable 3 person to scarch stored information utilizing a
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PCT/ AU00100761, PCT/ AUDO/ 00760. PCT/ AUCQ 00759, 15 P %’Q;””

PCT/ AU00100764, PCT/ AUD0100765, PCT/ AUOO/ 00766, PCT/ AU) Ugust 2001

PCT/ AUOO/ 00768, PCT/ AUDO/ 00774, PCT/ AUDO/ 00775, PCT/ AUOO/ 00776, 18 DEC i
PCT/ AUOO/ 00777, PCT/ AU00/ 00770, PCT/ AU00100769, PCT/ AUOO/ 00771, C 2u03
PCTI AU0O/ 00772, PCT/ AUOO/ 00754, PCT/"RU00/ 00755, PCT/ AUD0100756,

PCT/ AUOO/ Q7S 74P &pliristed| oisa i, tpfseatriivea i@indeighhbhghia Rilidy ©alda@NSar e

i ncor por at édsulker @i oy dar B @506RL 06 Baremdld o MR skl SuiELNED si.ems and

.S
appar at us kkakiig ko ' tion are discl ,osegétioﬁc the  follow ng
co- pendi ng appl i catg%%ﬁotsnﬂ]?i %g&g%éﬁgxgﬂgaﬁ?ﬁﬁmﬁ cmetbed gt st € he present
invention on 24 odviiyg ROQEh reqr€CTHARORDR &sta BT/ A QL G0 1m0 RiakAA00100520,
PCT/ AUO® O@daheousiCT/ AUOO/ 00523, PCT/ AU00100524, PCT/ AUOO/ 00525,

PCT/ AUOO/ 00526, PCT/ AU00O/ 00527, PCT/ AU0O0/ 00528, PCT/ AU00O/ 00529,

PCT/ AUOO/ 00530, PRt AUDQHRESBED, ERCTIMALISEAIES Rgardhi kil AURY L QBdder adD

PCTI AUOQ! 085:3ids moRGH oMb RERE1atR T ih AR RQEIE ahe EZQE,CQFMQJ aggv;%dze ative
PCT/ AUDO 08338, BT KALRALAOSS e Sl AUGOLO00A0, DT U007 09541
PCT/ AUDO! 00545, BCTLALODT 0053, CI7 AOOOT OB R PER AT 05 5
PCT/ AUOQ10 YR G OO HE B RS $78 B movor Tl (e GATE Buest
PCT/ AUOD10BBEY  PGT/ AUDO/ 00558, PCT/ AU0O/ 00559, PCT/ AUOO/ 00560,
PCT/ AU0O/ 00561, ;, PCT/ ALQO100562. PCT/ AU00/ 00563, | PCT/ AUDO/ 00564,
PCT/ AU0O/ 00566, 3%@&%%%8?%8?@?@%%% TBIE 64> *PeTrabesiese,
PCT/ AUDO/ OB PCT/ AU00/ 00571,  PCT/ AUOQI 00572, 3?CT/ AUOO/ 00573,

PCT/ AUOO/ 058 ¢ as RETrbA QY. 15, iBCTLAU00/,00576,  PCT/ AUDO/ 00577,
PCT/ AU0O/ o%%s ) %QCJTE/ A 0/“8%558? d%%‘?‘%ﬂ‘?" OBBT. PR BOr ters e
PCT/ AUQQ/ 00585 “ﬁﬁ?%%%o‘i rHie st Femit o nglotie BompieTisiey0S 005 80s
PCT/ AUOS/ Ot havirseorisd Apyipie G0 et MERmtOBh OO0 EquesOEH MU0 /0850 1
PCTJAU00/ 0989Pkom REEpiNo51iQ 058id pardfoir RET faAdold QbR 05 A5 metRGudMR04HQF 96,
PCT/ AUOO/ 00597 yecciag] i A QRED 85equBG 5ALBRLDABY. 6,  PCT/ AU0O0/ 00517 and
PCT/ AU00100511 o | h -pendi ng applications are
b0 -GS0l AU e Qhror LSS Knil BEOALNGL 2D

i ncorporated by cross-reference, AUOO, (5 Recel Ved 3 April 2001 7 8
DEC 2003 RECTI FiEff'S s’@ﬁ“‘ 2 SPUE dRFAER e PERRECTERWERS ON

PCT/ AUGT/ Ot575°% mopset af thy epping Eviarlgirste theag@i requt (B GKGRELMND:, iEonpdteatve SYSt ens

t hat enabltethysael rguit@rs saradly et fe@ding saf DERrads baime@ (g AMBIstlsonk FFAVRs ThESE
systens gemehaddsyhtidt diMindusy S RHatick Be @M RineIE M Blledef follRe ¥ ha 8 Keyboard and
then displgy .;she search results on a conputer nonitor. The 5 conput er or

t erm nal througth which the user interacts with the systém may be separate
and renpte from THE EORPIRIEPEEY sidRprFrep] ofds pepsiye d5vie astitprisieytesaide ststowt sear ch.
Recent Iy, PEFH¥™ nternet has provided users with access to a |arge

di St ri but etk it sl iof invearifotBiriviod » méBd bl a Rfon (38R ol @RGASSIATQ" Sear ching
this i nf oromadlogi o/ vefdF dobMEh ) i Qoo AR BEL IS NS P eSENt

f
i nvent i on JL@aRLAY il BeRuREW-RELNod and ‘systemfor ‘enabfing searching of
stored infor nn%lllw'n ff{cgéfmésﬁlgc%eo {RE PAvVESTEPd PEhear € provi ded a

In a
met hod,to enab E R BT UR N ™ st ored i nformation utilizing a

receiving, in a computer system, data from a sensing device regarding an identity of the person and regarding
the identity of the search request form, the sensing device containing the data regarding the identity of the person and
generating the data regarding the identity of the search request form using at least some of the coded data; and

identifying, in the computer system and from the data regarding the identity of the person and the identity of
the search request form, a search request.

with the present application: PCT/AU00/ 00762 PCT/ AUO0/ 00763 /
E%‘?%% 5

35

In & sixth aspect of the invention there is provided a system to cnable & person to search stored information wlilizing a
search request form printed onto a surface, the search request form including information relating 1o a search request,
the surface having coded data indicative of an identity of the search request form and of a plurality of reference points of
the search request form, the system including

a computer system which:

40

causes the search request form and the coded data to be printed onto the surface substantially
simultaneously;

AMENDED
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search request formprinted onto a surface, the search reqwesiAUW®fol},;
“including information relating to a search request, tmeiswg‘l%guggge{dlng
coded data i-ndicative of an identity of the search request formand of a
plurality of reference points of 15 the search request form the PEthgqml
i ncluding the steps of causing the search request formand the code t4
to be printed onto the surface substanfrally sinultaneously; receiving, in
a conputer system i ndireat inigaticaitiefof b OindctR i InfGing &N GG irh1§ ./ Ndi cat i ng
data indicative of idbﬁ@krmgaachireﬁl%&inwa%m&;%&%ﬁé&iﬁm&ﬁﬂygags formand a

posi tion of the sea,g,i,mgsc,gigg\émgw,[c’%a%gvmeﬁvéo!t,he searc reqq%“’sdf”“fméfrm the 20
sensi ng device, when ol %&gd dOﬁer at 1 vely PeTariavs TE ot beeerhe e quest
form generating the I AdI Cati NG BHIAO FAEE ¢ loagt sopeitcoded geritt thearkibityofdll Sensi ng
at | east” some of tP8“&dHed data in the vicinity of the position; and

i dentifying, in the corfulfieriosysteamamng aikom kit desalag Jat g, at | east
one paraneter el aitleRGndpanlcldGelcaSah fidbrolgRIPERE in abinCarBlier 25T, ONE Par anet er
sel ected fromthe group, compri si ng .an action- par ARETEF "WAg ™R vari abl e
paraneter. 25 In a second aspect’ of “tHE Ui epdpdsatr b et apasonsrsawh ded a

met hod 10 enabl e a™FeirEBfior idseasrerchreayteidime ik dvhitor sorfitei d@eartitriqhedt Biung. @ Sear ch
request 1% or m pri nt ieddingritfamation sistioh @€ @arch tehest, HORHIDavk UL S ini QD3I C] udi Ng

i nformation rel at i iBgtioDthcamdfGiok ROMEGhati havi ng coded data
indicative of -an igentiday,of the sear c‘a&arlgaue%t‘ééfd{g%(?nﬁgsﬁ?ﬂowm%mﬁluﬁr ality of
reference poi nts of tem% earch request form the nmethod including the
steps of receiving. Thn a Conputer system a request for the search request
form 30 causing, in r&3HensEstiphtsreh reguest , the search request formto be
printeddnto the surfaesss, ifepsse Mhla@qumimcs&kme&é}ﬂﬂw&&&bc%meﬁ&%?siw@di cating
data from a sensing dexi ididdiBauh il Cak Qeg‘ocqnaetigmiﬁngja?n%ve of ‘Poth an

. . , Hie. ] ve of. . .
identity of the S%&Et%@ﬁﬂé?&‘éf,‘??tmf or m and a@osﬂl oﬁ of & ofbelfg ng devi ce
relative to the search request 1{°8“r°map?s‘r‘f%!‘°f ETIETE Frjoccrstie o dhe sy evesp| aced
operatively rel at i % % §Padvicais iedopnirdstlatiay tyseagormesdis, Bgutdgec i ndi cat i ng
dai s based at | eadmicatipgapes tsed o Iyest gartially @TiSiinG! i@ soh@AGE cods MBI B vidl}Src0ded dat a
in the20icinity ofpstimeanposition; and 35 identifying, in the conputer system
and fromthe indicati n@nt;j@,;@mmgipdiéﬁéaﬁg(; rameter relating to the
search request, the,at least one ar ang?%?m%%ﬁneeg?%&ﬁ"gﬁr'%rﬁwgﬁﬁhéEfp .
conprising ap action paraneter and a vVart aBPEPaPYiTetraieprgeurhi rd aspect
of the i nVEHEULTPT $iBF avertien thow &5 gpvideds sysientfpentbls doctsen tronaiptoad ipforpeinsdining=0  sear ch
stored i nfBieersdm riptdopyd srecahe 8chDEG BOGBIudYRINRER: rldf: sLERRECTED VERSI ON!
| PEA! AR5 PGFbubiokH3ir@ 054 Buts iR @ brdQG: &%A&w&&&@%&&@ﬁ&:&? mmacy - Search
request f Qoddbrh i R0h SHlifhe B L BEE wnah NEsR 82N Ch  r equest T orm 1 ncl udi ng
information rej 'xggmt 0,48, sear ch requeéaf', PPRE ST 8y ng coded data

i ndi cative of at '|east one par anmet er of- the search request, the at | east
one parameter sel ect &% FOHCh PRest Proadrheosiniin tslic pripedinto ackisammpan@et er and a
vari abl e par amet efimitepesiymet hod i ncl udi ng4he steps of causing the search

requesB0form and the coalethidl:uion MewiRfdRl S5 LOS, SUr f ac

substantially 5 gj BgF=Yal=Tn) ndaeceiving, 1n-a conput r °§°§/a§' em data from
a sensing device | ggéigvi ngl gg%sémégtd V|°ee'%{§s“f'°f%§1cé°a‘g'e{?"%fﬁ1§’f“b'l"° sEiee “vicetiar di ng
movement of the sensing qeviEa et b speatingheifitindas oh request form the
sensi ng devi ce, when fi5PEesel mbverteit oighe setsips detteas s @Bkl £ QMOIpafAEM  generating
t he dat a eget atieqef the miegionalicre ks Graditd 20060 (PALR Fs&lto sthith 0y Ak S AL SOME of the
coded 3 ateachadst Bimpskedshlola S eloy mSlR) aneousl.y ,%enate_r ag I ng the data regar di ng

i tS oW NMRYEERRkio Sledihh VE.1O f%@% sear ch I eqraSymetiofslafing P Ateadyegret.nt er pr et i ng,
in the CO-IB%&?%;},S stem  sald: PRIt P e prarchargysstitha g legbeopd reremelrs it r el at es

i ea°st c Ugcompnsmganacnonp :

to said a arameter and a variable parameter, the system including

a computer system which:

receives a request for the search request form;
. 40 ' '

Qauses, in response to the request, the search request form to be printed onto the surface;

Ei
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" paraneter. in a fourth aspect of the invention there is provided a nethod

to enable a person to search stored information utilizing a seqrc@ﬁ@&uest
formprinted onto a surface, the search request formincluding i r&f on
relating to a search request, 15 the surface having coded data indicative
of at |east one paranmeter of the search request, the at |east one paraneter
sel ected fromthe group conprising an _a3g'gi on paraneter and a vari able
paranmeter, the method including the steps of receiving, in a conputer
system a request for rgcgiges%%agtig hda{a?rgueassgnsigg%gvﬁg reCa(f:rI(kljns Isnlﬁét le:lasr?or ez?r?m%grs '(%dt O j[he
request, the search request formto be printed onto the surface, réeceiving,
in the conputer sYEWHIOYREEOTHGHTRE CUFFITIHYC QEGPREN FRGAPH g Seedo4E | east
one paranet er and¥Z0mpg e tgharerdmerst fof. seivatingdiediditgingldeiri @é rel ative to
t he search request f orimgpmpretheidsenrskemgl thevtisigedevive 2 i reiBY © daid @ least nv garandeter. t he
sear ctb r eguest asfebilofhe GRABH bk RGrolilR 2ARLA td KGRI GEL 1SBdrdl sBled hBAREnONE

par anet erutilH&% Dohy@dal bR AR Beth doflG f&f?{qj?dufjcodeﬁl Fh2n2 08 S ERSE AN ihéﬂJd{ng :

si mul t anel?é‘rl%atan rglgtrr]le oaéts!:ag;g rct ulgsg ar%%%e%o&? a_r. dl' ntgr Ift S O\tNtn ven&lnt [ ef at Lve- to
the starch request® form and interpr &tiHg* "t o aﬂ‘i‘%“é(?ﬂ%‘iﬁe% "WEER "Sai d
noverment SHFTtIHFE8ensi ng device as it relates to said at |east one 25

par anet er. | nagonfritfrtsyptemdp eactivingffrotnhgensimeri¢eidgnregaliigng en idetitp pOhe pered 2@l theet hod t o
enabli® a ije@itysd e tearciS@EsCiamS i @ eliertifyin@r iR tshiORceltd dath, ZisRABh RquePBESincR deddd) ect

i ncl udi NQordinE Bk Gk LAAMERL idbRE T AOMELHE Lo R tR dad la?m%g%re%mﬁ A HE Sdarcil OF M

i ncl udi ng, j.nformation relating .t a search request, the coded data
i ndi cative eoff anr:rs&llrlIg g‘ﬁatﬁis%“&e ot(f)“hc %ﬁeéi%%%ar ch request form the nethod including

the steps of providing a pe i starch request form 30
receiving, in gre roerg'pu er SXSEB%%&%%FQ?‘}%%QR@%H‘&? ng devi ce regardi ng an

i dent i#y of t h&™S&F SBhOUhE™ PEGEF AP YRR Y-ART PyIsfofny swatfdnntaifbiest

f or m 1% he&aplnaimyityefrerto s preralying e teesdatlachr egar di ng the i dentity of the
person a " t.a regarding the identit f the search
Petuest e PRASHAMLDG L3, LEIALNR sHG B0t I efle tBFFRRG 11 e
conput er Fgyst 8 asadadtid vieast 4 Reradat eiwte g actfhbd1gn, tah@pdedBitel, taYietffe faftSeddr80n and
t he i dentdyaye @f,licatiomgmg,@ar ch request form a search request. 35 In a sixth
aspect of the invention there is provided a systemto enable a person to
sear ch sfigyed lvsrfiterarelertomofinbtpdes zivergard prisesintotpnreggiuést nefvokm printed onto a
surf%e, el r}e4 séearhcht.r equ ,sh_ lflorgg including information relating to a search
requést, Cthe drface Ralf ng CEEE Ty & P rdses Yeisopling e FEHIPEY of t he

e"Slrface favi
sear ch r eguest bl iwaRshiRh sdcit Waakbdyu@f Tef erence points of the search
request form the systemincluding a conputer system which: 40 causes the
sear ch r Eguesh 2 plyrvinvakring b slagodedetdan aset d th @gpphdwn ingikuodtes! 4t flld ofsipwvfoat e

subst ant nagakey si mul t aneously; AVMENDED SHEER CORRECTED VERSI ON | PENAU

PCT/ AU00/ 00773 Recei ved 21 August 2001 18 DEC 2003 -3a- receives
indicating data froma sensing device, the indicating data indicative of
both an identity of the search request formand a position of the sensing
device relative to the search request form the sensing device, when

pl aced operatively relative to the search request form generating the

i ndi cating data based at |east partially on sensing at |east sonme of the
coded data in the vicinity of the 5 position; and identifies, fromthe

i ndicating data, at |east one paraneter relating to the search request, the
at | east one paraneter selected fromthe group conprising an action
paranmeter and a variable paraneter. In a seventh aspect of the invention
there is provided systemto enable a person to search



stored information utilizing a search request formprinted onto a surface,
the search request form 10 including information relating to a search
request, the surface having coded data indicative of an identi tygomggt[ﬁgj
search request formand of a plurality of reference points of the searc
request form the systemincluding a conputer system which: receives a
request forWQH&3¥earch request form 15 causes, in respE®/0G73t he request,
the search request formand to be printed onto the surface; receives

i ndicating data from a sensing device,-4the indicating data indicative of
both an i deRhkddy. ke dhG.268E&N request formand a position of the sensing
device relative to the search request form the sensing device, when

pl aced oper &gV iek §pvehgsiotptia imeee presestitg end drerdipecieorisquest form generating the

i ndi cating fala ve Alw . ] L Senging at |east sone of the
coded data |%Iet hg@%’l@cgle?ii% tobﬁ%?z&tpﬁ%rdwagua%m?sfb‘?lpﬁoag i’dentifies, fromthe

i ndi cati ng EitatealsaratEPe‘#leaslpde@neofpraveamxehowfrehate8 ng to the search request, the
at leastz 0 | ect ed t he grou ri sing an action

par anet 6:5 aﬁg gﬁsvaécr Ima Floc?c? a(it’fm%enconuquormcnct% %Lﬁwnm rest83.n8 the invention
there is prmmedlesdpasp@yevteematvmn@nad)hegean@er son to search stored information
utilizing aﬁurseezrch‘ ruerqlLLhIi thorm printed onto a surface, the search request
form includifg inforhatron reratfwy ra-s &dich request, 25 the surface
havi n gc od eEigud % aanleﬂﬂftbd@a‘ﬁoh M’ngl&f 12 Qﬁwmh £a8dn of@id &plaa!rpmglﬂ amféfuc \Iﬁhaﬂsséﬂar ch
request, th,? , eastd one paraneter selected froth the group conprising an
action p ran‘%e‘f(L,r’s“é’f’r"‘i’&e AP LIS BT a4 e 8l pachs. o) peinieegeings el pofpeer RigH- iiewses conput er
system i cH=4Zauses the search request formand the coded data to be
printed ont gt he aSbhfeGRk S ARl Rhobidr ror 8L J@I&LJ@JL%QML)& um?H i BCeI ves
indicating data froma sensing device regarding said a{g east one paraneter
and r egar digg Pigveamesin blockfiastpring duglexpiipiing gyeing coptroliee and dergi¢t'l* prpthdady astoli@d @@ &k C h

request f ormertohelieskrsi Agredevi ce, when noved relative to the search
request form generatin ahe i ndi.catin and interprets said novenent
of the senslfgnuggs evice %f’gkdlE ‘F e mge” AP FRES P e paraneter. In a
ni nt h adpectizuofr iid}:esp'ecﬁwemomrhgxt hareew pritindladdl, dQds iR 13 YalpR MBS PARIL a person
to search sigtsagh iznf ormation utilizing a 35 search request form printed
onto a surface, the search request formincluding information relating to a
sear ch reune%'f”"Stal’fépcg‘tfrv?‘a‘tfes"ﬁ%?e‘l%@%Uﬂ@ﬁlﬁdm‘wacmmat| ve of at |east-one
par amet er CEBUIL nqs Ogafsl;e%q:q’@& ll’lusuratng t.heao ra.ltme aslge onhn%lexE[éat‘L‘ rintin element%el gcted from
the group conppising an action paranet ér and a varrapPe parameter’ the
system i ncluding a conputer system which: recei ves a request for the search
r equest 20 orrigre 00 2 RAMS@Siew df RshdQGRABG Gagdwidh MBIk @abteSt , the search request
formto be |nt ed onto the surface; AMENDED SHEET | PEA/ AU CORRECTED

VERSI ON 18 P%l’:‘tf B otigmatic vigy of 2 psr st §A8™ i ndli cati ng data from a sensing device
regardi ng Saice2at sch-Raskew A finRAkaRLEr and regarding novenent of the
sensing device relative to the search request form the sensing device,
when noved TEEF RER TE D Y pard dardiE®r™r equest form generating the indicating
data, and irt:esRE BleSuiSAk 6 APNERERL: sl NE Sensing device as it relates to
said at éeast one paraneter. 5 In a tenth aspect of the invention there is
provi dea FW“SZPéﬁﬁc'le'a““fefﬁatﬂa@’C“&cnﬁfe"r@oﬁscmons'ea#am stored information

utilizing &,&Mggg%ugmg}ggmhg%&%mesﬁpgaes rch request formand coded data,
the search request formincluding of mat Ion rel ati ng to a search request
and t he codiede e ghepaicd le\zefblermeﬂ@ﬁmnaww@eqntusstdyg-@:f t he search request form

t he Sys te mg&rm Is ysgtlexl;!xgc view of a static element specialization class diagram;

Figure 29 is a schematic view of a hyperlink element class diagram;

30  Figure 30 is a schematic view of a hyperlink element specialization class diagram;
Figure 31 is a schematic view of a hyperlinked group class diagram;

Figure 32 is a schematic view of a form class diagram;



a conputer systemfor receiving froma sensing device data regarding an
identity of the person and the 10 identity of the search request form and
for identifying, fromsaid received data, a search request, the sgmgwggm
device containing the data regarding the identity of the person an

sensing the data regarding the identity of the search request form using
at | east soWe08#30t%he coded data. BRI EF DESCRI PTI ON OF PRAMUNGS7Pr ef erred
and ot her enbodi nents of the invention will now be described, by way of
non-limting 15 exanple only, with refssrence to the acconpanyi ng draw ngs,
i n V\’hl Ch: FiFQUgﬁislsclixerﬁaﬂ(,avie§gfgﬁmgni<gass%fagr 'the rel ati OnShi p bet ween a sarrpl €
printed netpage and its online page description; Figure 2 is a schematic
vi ew of a i ABEr3AEecoreibey vieth daren etcpargen cpemizgad net page printer, a netpage
page server is AchenBL +2RR) d.cati,on server; Figure 3 illustrates a

col | ection gfg@gr}gt gsgbrggsvggggrhesagxnijéggr ‘""8rs interconnected via a networ k; 20
Fi gure 4 i s Faus¢hexmbdiciey ofewt Bfdclasdabrgh- | evel structure of a printed netpage
and its ogli Qgcﬁgggcgagcsvcé&‘i)rg&i on: . i qur e 5is a plan view showi ng a
structure of "a netpage tag’ Flgure B 8™ a plan view showing a rel ationship
bet ween a se@ipuwbis§ fRechitagsinGliOwiindRoihgure 5 and a field of view of a

net page 18 QEC3g003 WO 01/ 03019 PCT/ AUOO/ 00773 -4 sensing device in the
form of a nefPage *PErre gL Be srr f e v aifiErat of a tag | mage processing
and decodi Ngigad 390§ stk vieddt Gpdfe @rvd cdnan@el Rl RREGLLVE Vi ew of a net page pen and
its associated tag-sensing field-of-view cone; Figure 9 is a perspective
expl oded vi 5W°o4f"ST‘H’é"“Fféf‘b‘g@%b“ﬁé‘ﬁ“dé‘HW‘°‘?°h Figure 8 5 Figure 10 is a
schemat i €0 blrgede: 6l Bgha@eddt a BpeMB R QM@ kner for the netpage pen shown in
Figures 8 and 9; Figure 11 is a perspective view of a wall-nounted netpage
printer, Fi §rd?iyeipeicyiosdeyieds :qiniopeeeit he | ength of the netpage printer
of Fi gure 1kiurhh GibiSadk 2@y dr SodnfBbdlb@ed portion of Figure 12 showing a
section of the duplexed print engines and gl ue wheel assenbly; Figure 13
is a det ai | e gvirherficpipnet § sl ugerinerfrot g documponibons: ai r and gl ue pat hs, and print
engl nes_ of hgxee451@;59’@&&viWJf&Lt@truseglfterfEApggléra%§ele ]éQioc!ns’l and 12; Fi gure 14 'S a
schemati c bl ock diagramof a printer contro T€r for the net page printer
shown i n1Fi Herredss dschemsoicwloPa resficepiaxriptiod Gassidggras schemat i ¢ bl ock di agr am of

dupl exed pri; 09106 G ollers and Menj et TM print heads associated with
the print erg%gﬁggg\%tesw;oh{)%nag?ngﬂ gu??a’h; Figure 16 is a schematic bl ock
di agram of Fibwe 4piF 4 septma@ g ofinetp@iitiex gds{dggrans hown i n Fi gures 14 and 15; 15
Figure 17 i ggug”p‘sears%pmemct.i ve Vi q\{l\{degzlm%iasi ngle MenjetTM printing el enment, as
used in, for exarrpT e,

“the netpage prifiter of Figures 10 to 12; Figure 18
I S a per speé&ituey@s asth@wsic fw ofia VeoraWilie Wogifidex ck digdam;ar r ay of Menj et TM printing

el ement s, F'h%%rs ] i[;s a ?%J" es. dof a%er spective views illustrating the
operating cycle of The Ve &t TR REERT el ement shown in  Figure 13: 20
Fi gure 20 | Bgua speisepae vitwoe k@i tlasdiag9r t segnment of a pagewi dth Menjet TM
pri nt head,; I:,Fi ?3u,re 21 is a schematic view of a user class diagram Figure
22 is a scheffar] T ek e afeptTgeefeer ass diagram Figure 23 is a
schemati ¢ VF@WsQfasden@ RewGl A& Sl iRGHAL,;, Figure 24 is a schematic view of an
application_class diagram 25 Figure 25 is a schematic view of a docunent
and page deSRFrPPTOPEraos @ dyfam Figure 26 is a schematic view of a

docunent25angzuRaga @MRR liSht Padbh S SR an
Figure 57 is a schematic view of a netpage search results page;
Figure 58 is a schematic view of World Wide Web search results page;
Figure 59 is a schematic view of an e-mail search results page;
Figure 60 is 2 schematic view of a NetNews search results page;
30  Figure 61 is a schematic view of 2 netpage directory subcategory list page; and

Figure 62 is a schematic view of a netpage directory subcategory entry page.



Figure 27 is a schematic view of a term nal el enment specialization class
diagram Figure 28 is a schematic view of a static el enment specialization
class diagram Figure 29 is a schematic view of a hyperlink el emedtd ila48
diagram 30 Figure 30 is a schematic view of a hyperlink el enent
specialization class diagram Figure 31 is a schematic view of a

hyper | i nkedvgouwpiocl ass di agram Figure 32 is a schenmapCoawioswnf a form
cl ass diagram 18 DEC 2003 WD 01/ 03019 PCT/ AUO0/ 00773 -5- Figure 33 is a
schematic view of a digital ink class di.agram Figure 34 is a schematic

view of a field ele L%B‘% ' i Laqr Figqure 35 is a
schematic ViNgc\!:vMQch!Taisgt I(l;: Qgi rbirllék esi@t@gt:vsfgb Js&igﬁ@ﬂg{ E%IEE?WI%N‘I%G Is a schematic
view of a text field class diagram Igure 37 is a schematic view of a

Si gn ature field clas $ret’gﬁct&g1bq§ﬂ]:nl, thingmibleis 3Bigir® t@wofkl “ﬁlﬂ\lﬁehlﬁlﬁztge Bifvoriai coi'nﬂ@Ut
processi Ng akgok ddaheiovedrbvgut maich3Biawsi 16 wil bd@fradibdach bl QWEHRR R w@R&ssdyep of the
fl owchar t5 O'Embl;d.y gL Bendidst of thE: :ipgildd’ RS d Lx§nsia\s %Q@@J@N iprcMiLrﬁWheQ)txsic @m&@ﬁﬁc@e rver
command el e meg;tcm_(i\sldgﬁ&d q lxtﬁag.rt Jiete le:Ti‘l g ngg lh% Qccdj fo$ €x cma%gfgglg%gcin gtem\;/)jingyy.urgzrsta%

subscri ptl Oﬂe&lﬁlx! iy»%rcytheerr::fg 096%90(1“;"6“‘]8-30" E[!cugsléFu% r4;:Lm iLv%ntiono%rCtpeMtl ¢ view of a
hyperlink request class diagram 5 gure 42°71'¢“a"SCRematic view of a

hyperlink acti vat i oif Pmet.0 okired fringUlc@erdd sistn dhplGEN@HRtiGadd iRt B ota T Or m
submni ssi on pipeh QaRd, jhat ki aGhiti@ séhee Wich BonSisR@RLsIG nM[! EW DhicchaiSla iRf cokpaed
interfacm fLow FRCHIBM ek CONSs quedtl GUECapfiridkeSeerfingSERE MBheldie Lbo Wi Ofcift SET OF
user interf ﬁ’r\Sx@neRQ&?:hJ n%[y r%gnccenlla§ lgt'%nngdedivgig)lf’] osr in it ibl"l'5and|£;!:fﬁelé l|’n%u<:h4a6wal tl?a aal'ocasl Cufj egEB. tic view
of a resour ce adec(§scrfaicp,'gﬂ!i‘on cl ass &l%gr am EI ure i's a SEheaf Tt vi ew of a
net page directory crass dragFan™ Frguirs “HE v e and sppreiEet e ey a

net page i nd@8X P S FeaEeRT™ Caerenttre maperd pugace and pphdiatafiop <oy peaierst bagghone - mai |

i ndex cl ass™#irgreettieeip by uesngieyic sed yitsberametifee. Fic @fymafon dus Whevkdda\likde Wb

i ndex cl%®ssfouti depti@myhich FOinifFieg) by tee cBrbutir System SCHONALLE Gervtér BWWesfisc & uN@pNevS | ndex

cl ass di agr ammctideiwgiie @rfbdeass. @ schematic view of a full-text index class
diagram Figure 53 is a schematic view of a di gfi tal ink class diagram
Figure 54 is a schEPEETEOW BWHEF “Euaisyor fie npdiston fhrpddpopaipienciop yify nevFqur e 55

i s a schemal€ *&PERieoT: errideaf &nees rptfion FEnafFiptgesrtel vEigh Vo ligy i peges-vi ew of

an advanced"g@gierci efadyd vy cachpeg using inbivhich & sepstipkyanvEibié © v g Binanyn®E pRgE Sear ch
resul t s JPageyeviiagiteey BB odeSiadicasie RSBIY dn Gptiddily@hdiQ hen WD frhsalindil AR nMbsySBAr Ch
results page; Fi gyre 59fi S a schematic view of an e-mail search results
page; Figure 60 i's a”SCREMRETE "WraH Bprige RpPRes s B sth P s artsyssige; 30
Figure 61 i S°RacRBARTMIK PR gFfracchet et etrordreaudycdteyoryola st page;
and Fi gur e"®®e if atopptialy reopréeed agd coprepadiogfmpaer we b pargerediste g @reyforsidde Bikagor y ent ry
page. 18 DBEERO@BodWEdsOE{2QB0L8eRET hehbdd O DOy vebic DRI e =S ON OF
PREFERRED ANE@I HiHRi-&NVBODI MVENTS

As illustrated in Figure 1, a printed netpage 1 can represent a interactive form which can be filled in by the
user both physically, on the printed page, and “electronically”, via communication between the pen and the netpage
system. The example shows a “Request” form containing name and address ficlds and a submit 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.

30  The corresponding page descriplion 5, stored on the netpage network, describes the individual elements of the netpage. In
particular it describes the type and spatial cxtent (zone) of each interactive element (i.c. text field or button in the
example), to allow the netpage system to correctly interpret input via the netpage. The submit button 6, for cxample, has a

zone 7 which corresponds to the spatial extent of the corresponding graphic 3.

As illustrated in Figure 2, the netpage pen 101, a preferred form of which is shown in Figures 8 and 9 and
35 described in more detail below, works in conjunction with a netpage printer 601, an Internet-connected printing appliance

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

The netpage printer 601, a preferred form of which is shown in Figures 11 to 13 and described in more detail
below, is able to deliver, periodically or on demand, personalized newspapers, magazines, catalogs, brochures and other
40  publications, all printed at high quality as interactive netpages. Unlike a personal computer, the netpage printer is an

appliance which can be, for example, wall-mounted adjacent to an area where the morning news is first consumed, such as

SUBSTITUTE SHEET
(Rule 26) RO/AU



Note: MenjetTMis a trade mark of Silverbrook Research Pty Ltd, Australia.
In the preferred enbodi ment, the invention is configured to work with the
net page networked conputer system a detailed overview of which FbPEGRR]
It will be appreciated that not every inplenmentation will necessarily 5
enbody all or even nost of the specific details and extensions discussed
bel ow i n reVaPVEA1t 0 t he basic system However, the systsvibgrdescribed in
its nost conplete formto reduce the need for external reference when
attenpting to understand the context im which the preferred enbodi nents
and aspeCt S inQLscrtsmighcp € as- a!- cnou(s% rabtmeo' cl nurc Jrl oy, AL e Yy the
preferred fQorm of abﬁe@ég?‘,g& E)i@%gegfg%tlg% eﬁ’%ls Ve B e EpUt e " al"s?ﬁ(’g"i’%%%"f"i n the
formof a mapp’edI surface, that is, a physical surface which contains
references to a Megpagsipritene usitifofnadd @ndiBblidd tarbiRard cisdbr@dc GOHR Wilke imdikssS¥St em  The
map ref er encescieaditarbenguerkdiwd by an appropriate sensing device. Dependi ng
upon the specific inplenentation, the map references may be encoded visibly
or invisibly, and“d¥t RéE"T h S GWke & URly Fhintih &< cdwaie queriydorectihe napped
surface yi efa8EHs HhETi B 6LS hape retior enceedrotd Twednld 6p strivere magtioand anong
di fferent nipgevanTiyescpmmput Bifor ingysti@n Q@diria¢ ORb&inks, hiph@ kR tidortorabaiits f eat ur es
on the mappedsas whaipiaen cosiret s@u@huniing boMmiRikPRaicaiv.De Thaeliieved: hased on nmap
references suppibGnihys panicd @RS bri3ghu@ewic€ used with the nmapped surface. The
informatjon thus retrieved can take the 15 form of actions which are
initiated by the CoMpEt ¥¥™&yateamidsrhlyine s foicgfin thetpefersp apaitrorn bibrineresponse t o

t he oper at ofergetiof yif bigharstdinisrelspfomishatidaaysiguMEMD Gesl @B (Me@B™) fifersi h Ge gaxefier r ed
form the netmpage oydtyerntired|hige$eednd tidhguapy @eidCh hQmdfagord@ndo RMIRE 11 Bt er act i on
Wi t h, net pagésecd ford hRGRe radiiQtiop RYBShyAal cﬁaﬁé&tigics%@@ibénzf;&ws%gkginie, DRdES. RlinNt ed on

ordi nar y pap@élossypabgprmlirgn cM@SnI%otll id_&,%ou'm{ugglreﬁ&g yyna%i axonb dpo?'nggzélé handli n.f ormation is

encoded on each page using ink which is subst anti al | y 1 nvl Sl )fe to the

unai ded Wuman eydhe Tites riinrkexrlRghepuviEreicbiiamidotsie hetryackh et ededs @aba, can be

sensed by amn8ptfirggholdyin therbged e €A c@l Bodtnf @RiGIIdilgaehdbad bt NRE pagey Syst em

In the pref®esimedd 20906 Mse. 3@ i pddidd chnQESoperB i RELAAKSHOML BAGRiRGKs Can be

clicked w tdd lt)\bkeimﬁeﬂaliy&ndét@,ql\daéiﬁagc syistt{!'rac c%rbmgtﬁ-epain c&igigg cgJQ%chn%Lt%!’laL(er [Qi'r’ltert, 0 si gnal

pr ef er encesqllto@gh e Q@ctnwrokfat% by, s%(vly anli _Qill gg@ore%gpsgacjze %Egirdm tcengs;[ncr'\s/wo!ntt o% SCQ lﬁby han d on

a net page duer e%gilgel;\r@;th% Celaalgel systcrrl;es%cg[gn)l'n Zperiga c%gdei (i:OSIHII %r ebd;(i o CO?TpU e ? ext in

the nel page, system "a rI't O hg Fornms 10 Be Fi M e Am ot Bt et “sfbddi nent s,

si gnatures recordéd “Gh S RATFAGEdrE At oMEti cal Iy verified, allow ng

e- CONMer ce tr ansaedabspitScaloDservodds 8ehe SELLHRIVore Mkl @O prindiSuid, pubitiihd @t €d in

Fi gure I, Ghetphbd pnrtu%q’eﬂ@&nﬁggliohs &@éﬂve&@a&&&&ﬁlﬂos nteractlyve %o%{carsrt}na\,\ﬂc!l ch can be
an

! ! ascr!bm nétpage printers via
filled in 1.h h physically, on the |F1€é),_a ,
"el ectroni ?ﬁllmlgagl'% Intéﬁtgrglgcg%mmﬂ\?%%f Lilnlgahnonf)%etﬁ\'}\%%aﬁ’gjfrﬁae"a;ﬁ%?ﬁd‘"éﬁd’gf‘%ﬂ"sﬁé’ffﬂfége
system 2¥he exanplner:s howsande oRQEHIO Sibport dDiufBe GO, AddR béd Gha MAEN APImRAETr €SS
fields and rapagdpbiwst in BLfrdr@8. impkR@taRE tPAGFiee pHRASIuSEuSiaQfrOk ARPLE nPJahe, 2 printed
usi ng Vi Si Ql)lectij)nrbkeolom@pa%pgr@,ctncdd@s x_@d 13 eagr*emgcgtg th@gmi@. Tgig!illlo 8cl lll 89 toom intginags 4 usi ng

i nvisi bl e i ke, 30 INE,G 0L rERPRNSLAG,Page descript Ton 5, stor'ed"oh t he
net page network, descri bés%t BN ?%?8%‘%3\ e1°€fent s of the netpage. In

particular it dedoesdoescat frebetragipecd aNd npRatdisation @K tr@Nbd 1GZONAY or e pBAGH
i nt er acBPvsarebcam@Nhis(ailowe c-cob@xct pdyincdl @ b0 becolRtaliRfked Pind BEnerpBX AN ENerpaed O Al | OW
the net pageegsysh 8 LRk kb SpukeMtySh RLSE pol MRS elsfe 0184 D€, R i/ ne subm t
Ut Lor o 1Pk, W% 8 o AA0E L L DL ROLL FBRORNS P SRE! 2

0 ?e epggreregggugngnl en ng:rnapg vler% d I asimi : b, lilxs rat e'd A gyu € , the
net page pen 101,04 preferred form of "WATEH % "sREweFrAE $ares 8 and 9 and
35 described in monen Geiabdnetia) @ podldsSuct i GRRhhOE b QRn M feu@eift Page
pri !']t er 360%;, candd cdnﬁktjralrr‘a\gxttﬁ @e@@mgﬁcﬂgjup(rrﬁamthl i@greﬁgpl‘oulm,apgn% dLlQe[;s pI;:]rB 8 fr Q;r fice or
Tobi | € USE LS PR SulkELRSS, ANEL LQITHOL CALES, peclirel.y W LR Lhe net page
printer vi av‘vhi%isswlrs]i I _nr'uavﬁﬂzﬁerw{o%nolws(:gh ‘el rt}f( l5 The et page pri fit'er601,” a
preferred formof Whi’Ch 16 shown i &f YUres™'*$o 13 and described in nore
detail below, is able to deliver, periodically or on denmand, personalized
newspapers,! magadirmesSystedralegss br ochures and ot her 40 publications, all
printed at hi gh FEpererbifct ppdehig thi mitc@isaetribey singretinaige®iing Unjuick@Me) cpetiganal
conputer, the netpage printer is an appliance which can be, for exanple,
wal | - mount ed adj acent to an a?&?SW‘éT% H%E nmorning news is first consuned,
such as SUBSTI TUTE SHEET (Rul %?6)@/»&@ 18 DEC 2003 WO 01/03019
PCT/ AU00/ 00773




-7- in a user's kitchen, near a breakfast table, or near the household's
poi nt of departure for the day. It also conmes in tabletop, desktop,

portabl e and niniature versions. Netpages printed at their point &f DEC 2003
consunpti on conbi ne the ease-of-use of paper with the tineliness and
interactivity of an interactive nedium 5 As shown in Figure 2, the netpage
pen 101 i ntWeaE®&dwith the coded data on a printed net pear&ui/oemd

comuni cates, via a short-range radio link 9, the interaction to a netpage
printer. The printer 601 sends the intgraction to the relevant netpage
page server clzgs'sodiafr:gnrconisigsto?;sgI;)R)E'cac ciascs)crs] i:onnlecl;]ed %Fr) a{iongirsi ag' teo k?nichro rggg%ng lapgceoﬁht rts(he page
server sends a correspondin nessage to appllcation corrpu*i"er. soft war e
running on X HEtPEGSEPHI T ?i\"oaff°°§‘é’?§7‘§ef"“‘i§'?° HrhY CBEETT EAET BiSEPER nay i n
turn send ZPEHOFE” RATEA T €45 RTA @ & “f Ke 6FPgiridtenee pri ers 10 The
net page rs{])[/s theset ¢ & taaethe ' CRInS ¢ s Flaib ing cleppdirise seetivriom plelprt B, ihep Bitvimplpr sevferat ped

enbodi ne By Uledorrgot disechunpq sec@dmdeurne@titgot. cwiss dcihiegh- speed

m croel ectr OI’T'ECha[Qih%QJ isdsr §it:s§m:la(1 M%dentaﬂhscga%» (i)fnf!:qlasestlt chw%iggfﬁwttr' uthioQIEeer s. In

t he pref errqd fotrdrp of this tge_cgnpl(ﬁ %?%/'L refafhl_vel% | gh- speed an

hi gh- qual i t §=pFFRE "R B TRYEREH S 87 B8P RoRearErd om s iy
preferred fg‘ﬁ%f“°”a¢°’i‘?é‘f‘b5@‘é°‘”ﬁdﬁﬁ”f“&‘5‘tc'ifEJ'ﬁ“"h"él@’”t"PF@“WS?g‘iv“é‘aqde“&’har acteristics of a
traditional newsnBgaZhidEs aasheE MindSinifk o ihssed fpidn@l Lled o Shef e Hth ASSNpiRREES

pr inted 161 rhyalssl)ciaf;o .lTperdcfgpmlml(Bltctrt}/ is%Lcdﬁ%Stcris??detlcatets 9 Hﬁi%llrgigliroft' “ég%” i.ecgesr or HQQ%yéa(g ation and

confortabl e _handlin rinter ex he grow n

. ., . , association is o 90' ll);l'éb le ?v'lhnigtnzp%gax'?d ipalso optio! Iabelled at either end with-the_role ofq I3
availability of br dadband _fn’[ er net access. T}lbﬂ_e service 1s aval "Sble to
95% of hous&RTHEE 4 A"RE" VPt B Sryeesionarge el ad e s\ &gt er i ng
br oadband | fif ¥ftreeciadetess is already avail able to 20% of these. The
netpage printer cap..ala0 QREHAERAN Idla 2L ONBL: GORRE GLlONS wn MM W 4 | Onger
deliverygipes engglqe)m\c/\ggmllim%rgned quality. Indeed, the netpage system can be
enabl ed usi ng %X|s§|ng %onsuner'inkjet and laser printers, although the
system wi | | oper abten 4604 @iagih @Whoken apnich amiipid didde ragfcas enidd @ dipesss iaesepitrabl e from
a CONSUNMEr" SshfQitifdt in Mifbut Wk RW.diaghaR wid@ a@iNER is SR Ol B Sy wilcRRis BkPage systemi s
hosted on a private intranet. In still other enbodi nents, the netpage
systemis h1osted on a single conputer or conputer-enabl ed device, such as
a printer. Net pad:g:&eﬁfol jcation servers 14 on the netpage network are
configured to del'I'VE&F “pri At GUAITTY "BebrTehl PEnErE e AR HEYE P Bt er s.

Per i odi BeBetistrrgnsdrrigeri<ver ed automatical ly to subscribi ng netpage
printers via poi nfegsdcbigs ot ned ML b oG StelcdYhioh) HiBSNGEcd REQLRERNSin ontine
Per sonal i zegl,.puRl} &@Jaic.oﬂ&nﬁrc Gael belchnfd 8RNy gggm@g gy%%et;@%%%% ghtﬂr.grhet Qee

I ndi vi dual cscne ion crsc(lz')nfcg cegi € g?u an Q)negn 0 &b Tnbiad: s o [ O support
any nunber fg? ’fﬁeﬁs, Y :Heﬁ L ‘\Rgt?elfag\%" 'ﬁ'”%ﬁﬁ“ygrﬁtﬁﬁﬁné’rma%sf f _alsgéejcfcg’ésghé
printers. | EHBPPeP s Y I B ambReiat Bhivrudasht peepage e KesYE 2uni que

i dent i fi%Sr . "ReeTiEPE EStHETCEro PPaPulEnanydy canruredursipiomect pydancirfee vinor ed net page pens, one

a_SSi _gned to ‘e_aCh l\HJ?i lﬁtgagcgtan Ehbﬁhcfs&glaLe)éescri;I:Qr!. §0W§II rl t(()) ¥Y¢§w i%@t%bouéf!%tﬁeln:wisg antg:yi ntain a
distinct profile ect 10 a netqgj)flalg%i ubl i cation server o
can S

. . paés 1stingl%hc'(’i,ec$:9 zge is assigned a uni ntifier, This. page 1D igs ufficiept rccxsll;)n to
appllcatlon. erver. net pa ere |sgfer V\Af a net page

er &n
regi strati of"SEP VRF YV EHY ri°‘§‘ﬁ@%fs'to one or nore paynent 30 card _
accounts. This alch@WereRe € ATRRIGEipRAY FRAL $ alpfhiel 8. $RGY Fubihidds AULROFLZEd USi Ng

t he net ?@gew}ﬂﬁmappelg gnd %@Eb?ﬂ&@aﬂx iﬁcﬁgis $n£ Eagtdksgiﬁior? ?l[e\{ag Elso(;‘:dgnmsa{aseovsvn ]Jtoi?ll%n ()Snithgna‘t ure
Capt u_r € . ypaéc.%araggittﬁsaogd%ta seaere\s/éAil{g'nn rr%rc@crtaﬁé/c!ovg.us y regl stered si gnat ure,
allowing it "to authenticate e user s identity to an c-comrerce server.

Ot her bi onetri cs Teake @htsion BRretBBEkive Bk of @ty isfoyrard HRR s intrafed-refrciv€ Eudil :0Hinaf  t he

net page pemnpadeldrid@s whki@REP Miidble 051 MMN eRGut oV &t} £As Yy d sBlid FaeSha ln@F with@Y by t he
net page reghshéAldmn server. Al though a netpage printer may deliver

periodi cal s such as the norni ng newspaper w thout user intervention, 35 it
can be &8nfi gur ed Hsévseped byan the finass ensortimnirokiagiptneel theun Katarigtiabsmitte fy tic pepagpr ef er r ed
form it ondsymdedhd v Seipme prinedihC@d iS wifelbsOMA coShbBGES with Bcheige p@itd @1 ashog-@ngaUt hor i zed
sour _CeS o r}a(fohi.hkSTaés_Qﬁmit:mly ;mhﬂlnmtse@agﬁgcﬂﬁal [EEtp@]rcalj r?ﬁab@ﬁxlxa%éﬁeleﬁ Olfcalé evErBbe k” ne or

e- mai | accoppt cicc WheGde. it 8 im¥dusii Rl £ éLégco%Qytth&g&B aJJFJsilio%e QueKAQWE e, t €l ephone
number or esﬁpelthlc imaggo!n’\%§a?jc1ess.]l‘agsl~\zlalr:_e-|;ﬁétjrrect%:yggg%@gﬁdﬁn-rE%l{olcrant%as'g%:tﬁﬁlﬂgg ct model in

the systemis described using a Uni anguage cl ass
diagram A SUBSTI TUTE SHEET (§&yb&raASie SFAY 18 DEC 2003 WO 01/ 03019



-8- class diagramconsists of a set of object classes connected by

rel ationshi ps, and two kinds of relationships are of interest he{(éa:

associ ati ons and generalizations. An association represents sone HEC 3403
rel ati onshi p between objects, i.e. between instances of classes. A
generalization relates actual classes, and can be understood in the

foll owing w:01PH1% class is thought of as the set of rarAuebpeets of that
class, and class Ais a generalization of class B, then Bis sinply a
subset of A 5 The UML does not directlyg. support second-order nodelling -
i.e. classes of c ch class. is drawn as a rectangle |abelled wth
the nane of the ccgt‘%é?ﬁ?gﬁe:ve?%érrﬂmg}:ﬁ%u.nguclp?ges(;fsgﬁf R AT TR AT 2 TSP RR ¢l ass,
separated from the nane by a forTZEnt ¥k FiRe TSR S Pet of the operations
of the class, sepaat@ehifre@tn hdpe @tclipiinIkthRe insladcSind Bypried RQKt Z ARL ARlrigld NE. 1 N

t he C! a;ss di{ﬁ@&' g{m& ébhbeGildy !fef%nlo%rintéaqyt\ﬁééagcumexqpfﬁ‘i@rpjggglgncgaif gso&']z@%(ieirh bfﬁpﬁee : : eg. f\n
assocCl al 1 9N pliage Gn@WHliciBbanteR it n&,nﬁnan,QItenél user reque; 1.eS’ optionally iabelled a
ei ther end vviet%gh t he nﬁlﬁti plicity of pf;l%ol; )t&%e%a%gici ation. The default
multiplicity is one. An asterisk (*) indicates a nultiplicity of "many",
i.e. zero or?nor eM'®atH*association is optionally labelled with its name,
and is al so1gpfi OPaaloL an%Qtel |l ed at either end with the role of the
correspondi ng cl a§‘§. c%nd open tigi.dargﬁnl i ndi cates an aggr e ation association
("is-part-of"), and"Te dran Z( T 456 BYUT PP L HE oI PHE L e BT &t i on
line. A ?enéﬁg"é{’t 1 25T 81 Par Feiaistitcf fereeag yiols & ody agpre gsmoy 1 gisimgh: P ne

j 0i ni ng %o Emriesiseste eegrstgdevdento pipvidtgdtesk indiatyeof § o assdetedofith derimmmierraredof theangl )  at
t he gener al i atthow the sensiak. devidftedng @ refil tasigscrigion ¢f thagion. 3 nifa ke@ MayLIP clarfipteOliumindiet | pl €

di agranms, amyactlasSLEMIheChithd 5o duipbdieat ed i s shown with a dashed outline in
all but the main diagram which defines it. It is shown with attributes only
where it is defin€d" 1™ KETPREES Nel' pAEES! BPEmTHE" Poutst ok “s&“#hi ch a
net page net WHFFR FEVBHH £ids MTREGes 3V ivEe aspapemzipds efc oiorrap fifved Ptce 20 to
publ i shelP i sfest artitticermsingmedess Tit teer mrablyiée tartiv peesd rAuivetpagenidonsetzel of a
printed pageafhorn @f ity isgrnflacee Wz @ nynglk dikiosthelpdzy 1t & @gpg@dhatc b redo@lz@8cences t o
an online @30kl Phiiods @y inkdton PAgepagehQ rOREdMRs Rage description is

mai nt ai ned persistently by a netpage page server. The page description
descri bes the vi sPBPEFAYBHT Al e Shithist e crfers eofpgidesyditys entife et HeITaEFo ‘Bxt |

gr aphi cs ané9ehighe e is herelorg yaanymeha wigh the pyesdD ¢f repage pridit the @ prvrenie ghepmbotinas.page,

i ncl udi ng best eaivn® whithy peetrd cmlbsan argind suorEEBbItf 2 fabedl olS surfe. PEdIBAE @ catidoh@msinmar Ki ngs
made W th ate2®onetipagecpanin Gith it Se Shibh foas Qirctuicdady wintldit-anR@EUsS| y capt ur ed
and processed by the netpage system Miltiple netpages can share the sane
page descripti on. "PolidtEt to all ow i nput through otherw se identi cal

pages to be[ dI $%&kNJUJ SHRLsigeG)T et page is assigned a uni que page
identifier.Rddoh® pagkool D has sufficient precision to distinguish between a
very |arge pUtber of jﬁmf pages. Each reference to the page description is
encoded in Ttoé?. =t \,déoag%%%%&g identifies the unique page on 30 which
it appears, and—therebytndirectly identifies the page description. The tag
also identifies its own position on the page. Characteristics of the tags
are described i n ftiagcopierts &P bits ¢ @forygtion, Tidegls allagaied apshdwmin Edic |- Assimpf ¥ ekiecht@bsor pti ve
ink on addy &ulst fatrequwhict b 16o8 ad INFup@itsateitetd Gld 108 squslicis. Bger ek @asley  paper .
Near -i nfrar ﬂﬂpcm.ﬂ)\{t&lo&ﬂgﬁtﬂaﬁ incldasdthg ihrnthi lSipr:lis.Bn ﬁn@lyﬁ:}hﬁnghmeggﬁégnd%. TRMe-Rasi | y
sensed by gl HwsiaLR» L IRAS HENIRE) bR D ARREOREIsat e filter. 35 A tag
is sensed by an area I nage sensor in the netpage pen, and the tag data is
transmtted to the netpage systemvia the nearest netpage printer. The pen
is wirel ess'shd c8 finé%t"8s with the netpage printer via a short-range
radi o |ink. Tags Af B 8rfieciettt tiyriatrgrepiednior «d&nd &regSoieminzrrg dbfs dat®ot he pen
can rel i¥p| §eoferrpityeonssting pidaaitwordypb! Sthaigsvmbgle Achoe @S, 5) sidrrtjdweurct § eibolomprstidte page. |t
IS 1 npor t antorthigtr cokldyerd, preins tlegoQ Rimgertr e opag B%lbdcogmed. posi ti on on every
interaction with Etacmg_bﬂgggi mohnce the interaction s statel ess, Tags are
error-correctabl y encoded (B nake TREm a7 4§ POk arafic 8™ €tir¥ace

damage. SUBSTITUTEPSHERT "¢ Bl 94T MR AT B DR 2o W B AT 3 0td

PCT/ AU0O0/ Oodfryascs a minimum number of symbols overall and a minimum number of symbols in any one codeword, thus
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-9- The nctpage page server maintains a uni que page instance for each
printed netpage, allowing it to maintain a distinct set of user-supé)l;t1 2
values for input fields in the page description for each printed ne BG [_}[13
The rel ati onship between the page description, the page instance, and the
printed netpage is shown in Figure 4. The printed netpage nmay be part of a
printed neag®sdocunment 45. The page instance i s assoiTAwWH0N3t h both the
5 netpage printer which printed it and, if known, the netpage user who
requested it. 1.2 NETPAGE TAGS 1.2.1 Tag Data Content In a preferred form
each tag identifies the region in jch it appears, and the | ocation of
that tag w ?aﬁ'f“ﬁmgt“ﬁzke"h?"’g’éalt‘g%.” rsﬁ“"[%’é’\cﬂpfflﬁ"ma”c’s‘o contain flags which relate to
the region as a whole or to the tag. One or nore flag bits may, for 10
exanpl e, sitghil dhisixg Taeiygétrg devi ce to provi de feedback indicative of a
function associ atTedehwara fepresehigion ofifredd @bve iglfisera 5. gfludtsHieed tegg stugwres Hot 7 edde sensi ng
devi ce havi ngbit o pef BrTht Dedaard@8:0trds it @ Rnsidf detich @chra@ifrinGage pA i H@tcpBRE@ aden nay,
for exanpl eiferit thttRimB@En@ oric@dlion r®El to\R sedbre@e dath fzla) WAR Rpristitatoht@f iz @GO bits &
hyperlink. Agedodekuddg. MOre clearly explained below, in a preferred

enbodi nent, each tag contains an easily recognized invariant structure

whi ch ai ds i niti al et ey omodugingl heisiseedersptsiresduton pIASCP 4P Vher pigedeHE  ef f ect  of
any warp i néseeideh b yitlds eedvBh sdismfead @of mip it diheolg@ s kg igicspred @ esgoundEhie 2t ags
preferably tiid@etd@ieniiss Srcdiage arediigho ak@usibf djhcait (@Rt dny 284l oaBdreciensel y
arrangedo thatebhenpen can reliably image at | east one tag even on a single
click on the page. It is inportant that the pen recognize the page ID and
posi tion on ever y™ HngEeT PEHIRIVEN ferdon Hagg drliovs hefengneridyier (¢ it Bh i s

st at el ess. Twarim ispase$ @t Edusehiboeionritvariant inebeqegp sopie Pwctighil thseat tiagmavef er s

Coi nci des Widsthor &R cfe& df [r&spqaarg @stortial] Gn bl Batibnegis Odallbuld the G ATk b Retdrdie teag 1 S
therefore sypQRYEIMMS orititidd of @ RAQ e Jaldofife shBEmPRAGRIR Bis WGl b ifl€a hid@ appears.
I'n ot heryse DA IBRL Sersp@le LOE 15 O0L AP Fife WEGH i & 3Gurde Bl EfeRnsGRperPEerRN
arbitrar y Stlflbslgogrg)htgcr?a r(t?ld hcn?cc gch%tcg!ce-&rtlerﬂglral §51Lt11(r;nf %%ﬂeeﬁtatiEx%Fthe%X%t cltethe selnstor. can
coincide with 'the Zone of an Interacti've el enent, In which case the region
| D can directly ixlenthdyuetdrednniigbecdinye.: @l @mdntenifabl e | - Tag data

Fi el dPrecision (hits) Region |DI00 Tag |Dl6 Flags4 otal 1120 Each tag
contains 120 bj t s oF' §F BPRAETEH M TURTE AT 4T P APEY CaEER S T Tabl e 1.
Assumi ng a FRRPRIT CaEg 2 s &Y 0P By M BT s LT B ERTH 4 " 8YBi% tag I D
suppor t €9 pegimgniTogpgmise ifsizeprh g b1 D 2eteseaer b e edig yreghin g fomaf 1y erpe bppsiel W8 can be
mapped cont fadiplide s Yo Wi eitulef avs ERiaSizngs 4nrénuth digendiobof|d Has@t 1600 dpendsis dagiehed by  uSi ng
abutting regmansasandnnEraPSs at 1d& QualildBis Bihitwm din@ibrOThe Heidt @lnt @9ys in 21 B direcdl® 10 Or a
mllion trikh.RRoud bl bikiRkinthlidf 5 &0Laad SBbIQRSstad h G P Glayes. 1 denti i ed.
1.2.2 Tag Data Encoding The 120 bits of tag data are redundantly encoded
using a (15, 5) Re2a+Sokomyes Eadel heThjodswopds od atiate6 Oc o @neentiic yyrfeldingy e s

consi st i29g wofsd 6 ingGalemistiod Synodls at Bloddtedpketnagyrriaolk sro@aotroundheny 15, 5) code al | ows
up to 5 synbol errors t.o,t()je, cor r,e_ctt(]ed per clode rdcé i.e. ibt'rr-t)tﬁ t ol erant of
a synbol error rate of" Ep T8 B3 BT AR R I ERCH AV BI Y DS s
represent ed®H"h spatially coherent way in the tag, and the synbols of the
six codewords angoden &FpbPa%R S Rdhdish Wid/a Mk RER vk DRnshPAGrice, MBSinERRUI €S T hat
gag;rgzts er Irjnrgc.{:s]tlbg %Q toﬁ{elgtq!;s'& Qié%nﬁptggl irniglﬁgsm’uf E/}Aewﬁllalﬁzlittgglﬁeklinaﬂlek%i?‘niao%@F&ﬁoﬂsntatg!'} & g% synbol s
T any e R T e TR e e R B R KO T8 TG 2008 VO
01/ 03019 PCTI#t$0/ 00773 - 10

Assuming a circular tag shape, the minimum diameter of the sensor field of view is obtained when the tags

are tiled on a equilateral triangular grid, as shown in Figure 6.

1.24 Tag Image Processing and Decoding
35 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). Shapcs which are too small to represent tag target
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maxi m sing the likelihood that the burst error can be fully corrected.

1.2.3 Physical Tag Structure The physical representation of the tagg 320?}3
in Figure 5, includes fixed target structures 15, 16, 17 and variable a
areas 18. The fixed target structures allow a sensing device such as the
net page pen to detect the tag and 5 infer its three-di nensional

orientati onWPeVEli9ve to the sensor. The data areas conpai/avnmegpresent ati ons
of the individual bits of the encoded tag data. To achi eve proper tag
reproduction, the tag is rendered at airesolution of 256x256 dots. Wen
printed at Q0. dots Ldanch, t L& tag with a diameter of about 4
mm At thi sjir gusmf) lftsclrgﬁprﬁszeadéegmdo es?pe'ﬁagdo'f’p wdge surrounded by a "qui et
area" of radi us 1B6ndGlas:. moBirACLat i@ ceutit@i(at 2) @A cabhSshapd, 0 e Brbvidk Bt Thorby

adj acent tagﬂiquucinﬂly Id&iﬂ*g}{arg&dd&ure}.ﬁcnd@sﬁ\@c oRlents By @EifnRG ihv Mgt of}cgticd,ia@%t)eei‘sily()f t he
tag. The t agad RGhkd8Se, Shek rdicdhd&hionst ruct ures. A detection ring 15 allows the
sensi ng vice to initially detect the tag. The ring is easy to detect
because it is rotBf MBFEF PN AT At baletehE @t sie s & pites £ ke wetiion of its
aspect rati &haventyy essrectiypdistoridfMatlting predediely tpecaprmyhane 3d ecttiinyematiing tagyshapegn.  An

ori ent at i onmeisOtGts giohdpws mpives Sansdinghddy/is @8 oirdogihe tverimc Aespéhaisoa@pr oxi mat e
pl anar ori enisagifien. O ridgh @ighad Gpedl b rotatdon b EreePMvidf 2 keRLapSRIRGOH of thd RpedVel €Nt AL T ON
axis is skewagh4to yield a unique 15 orientation. Four per spective targets
17 all ow the sensing device to infer an accurate two-dinensional

per spect Qe tran®s e e fveume!s sty nexhiel bhiespieddat 280 Malehine preteds by bpplies-tdiriresnsi onal
posi ti on anebmeiizten toadeh ste sgpmetth@d baign-rorabligifity @sulti@ mbrR@s. Serrseond-oodd homtng@r get
structures atemiedandanid y califeg@izdi 0ot HPEOMR oidd Rdnent is RFULHA boliyambiQadi@vEE. The
over al | tag p&mﬁﬂﬁnldn&ls &hnk Bc'dl']ﬁershapeThltliScraQUE’(QQJtL She sidd BRAG &ls po@stbb%tc ZlthMJ%, Optl mal
t ag paCkl ngor@ﬁ!osm t(! rEtIng)ngrlnﬁi c lhc Exfs Ila@&‘%'lt%s hag rh& ngsnLrQa!&Qoquantsfan Rc ch'vet he

CI r CU| ar 51951909&& can hide Ihg]zgls iargct x:s li:raaxrs%a.rgc s ongx a?rolauon rovndcsa u a xnmat f «?‘t; as' bl ts
withint mnéagm%lp 0 maximse Fts sl ze ‘each data Bqt i<

repr esent edey ar d’fa‘éfg wedge in the form of an area bounded by two radial
lines and two CONGEB: pebsfictiCd rgidhudires Bl af She 12950 6 loclR H018). BASesi@acdbiidicildMi MENSI ON
of 8 dots. &l co&;ﬁmasmh thérricg)w’l s?&aug gﬁﬁogmﬁ Q) the %l% artd Q;gsttarglet; ﬁe ds gd l(nlatr'orsof !hﬂﬂ?r ar C)

I S at | eaSt § Hgll nOR [+ lSI &ac 1l rocee a mn € T, Sl‘l rma plons €aci aj A1} nc [+ ge I n t he
r adi al ectﬁoor};; htm{q tmg@ ﬁrpy p tgﬁ X Tat m-di gﬁ§ S"""" 'Is:"8 EV\@A bit data

sy mbol iS r %:conde fmcrﬂsagnon)(a?zed ﬂ%rcnazular stpcoélvcéar%a&é%ysto rco?%qxéc qslhe4zrg8iclfsestd(érfca synb ol s
of each of f* ‘“‘%ﬁ°§?'°’b‘bﬁ'§%ﬁfd‘§°"a’?“’e°”él‘l‘"’| GEAt ety EFE T BT AT tde sy ol
rings | 8a PZ5PeHis-dFgHd forer Ml huwaidebvf & fri tenpeceSydvh obhsdeareer-faddmowatead

al t er nat el yuapsfprc3 iscufirainat i) gt @sgiing e el oumdod cpaiots agtng thhieur lapidpeshdaagd-ng | S

desi gned t osp@BpinMfais @sced Hi@beAPE Fa@@en@PA rdxiak MEppiGta@NGRe dknVBRIs aRYls, bapor SYMDOI S
of the SZATEEHOdEINOHiGhia di Berk@ly A8k inicki QepSHNIRB/ESD 357518 B o8 |te Colfeents bidhi@h@fleh ON Wi th a
tagged regi QR ¥hRnyRoSERSLNY device, the sensing device nust be able to see
at least one entire tag inits field of view no matter where in the region
or at what ori ent"atipferd tigtspaiesy iBQ-spoPrPiconedomihed reqiat fed cdh armetimriof t he
field of vigwioof 4 kece B MSgcRGee VRNLINE @alivaBied ps@ibraf Odd @ bainchely MEtpbi@Nac 0 mE e Si ze and
spaci ng of rc&vbﬁadﬁoagﬁxcls m&bﬂﬁiﬂg:fﬁe;ﬁ‘eifisug%@pﬂlcdtirﬁg th&h@m is uleem M di amet er

of the sNSPluud bShfhiQf.¥4 ew i s obtained when the tags are tiled on a

equi lateral triangular grid, as showm in Figure 6. 1.2.4 Tag | nage

Processi ng and Deéredi 3088 37 e teea gptaineiergies war o e8is sing-biskdl-Selewoddevrg's per f or ned
by a sensi ngeodteiize y8id ethiccasd titd3e omnetdpagiteial. NGe RN@\WMIewodd symbols gtii@ledin WA | € a
capt ured i NBgeord sl ehdGdeALmAd bRy idi@Malchrink FRGHISHRSOr , the dynami c range
of the image is determned (at 20). The center of the range is then chosen
as the binary t hr&SRONE: 1f ey forat i ayiizractoq imeeThese el 1 ts imags@preneprib@&hol ded and
segnent e i e d etrirett egmpicrellf 2 g nft found and siyeitisdc@BY, thfngib peP@)ition IShapes

whi ch are twoodgimbl ctrot F289 608 efjuatd Bgesing pg@tandSUDS § hdr-tibhigal She@tview (Ruh e 26)

RO AU 18 DEGe2003aiddihviki ©:BRLDndGelil Gt 8Q4 73 - 11 structures are di scarded.
The size and centroid of each sha(Pe is al so conput ed.

The obtained tag data indicates the identity of the region containing the tag and the position of the tag within

the region. An accurate position 35 of the pen nib in the region, as well as the overall orientation 35 of the pen, is then

40  inferred (at 34) from the perspective transform 33 observed on the tag and the known spatial relationship between the
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Bi nary shape nonments 25 are then conputed (at 24) for each shape, and these
provide the basis for subsequently locating target structures. gatggls
shape nonents are by their nature invariant of position, and can b ZQ&}
made i nvariant of scale, aspect ratio and rotation. 5 The ring target
structure 15 is the first to be located (at 26). A ring has the advantage
of being vevgowmedk behaved when perspecti ve-di st ort edecidtoehirtsg proceeds
by aspect-normalizing and rotation-nornmalizing each shape's nonments. Once
its second-order nmoments are nornalizeg.the ring is easy to recogni ze even
if the per SRES S}M/a?axlsan €=oerntslmpcalaxWas significant. The ring' s original aspect
and rotation t oget er provi de a usef ul approxi mation of the perspective
transform 10 The axis target structure 16 is the next to be |ocated (at
28) . Mat chi h¥® prdee¥ws by applying the ring's nornalizations to each
shape' s nonent s, Daféinee gt avls ooy Pl P nge tehristiv ees tangorn BeforshrentPgnd ténce its
second- or detre-rrayrrpetiosation gep & rmpeiatcd b 2@ elutetidoagonaukiiinghe tagekdgeibn, thedoc@aditheyag vidBOgNi zed.
Not e t hats ofkeegioh infisCbe BioGhe IMhisMDIWBTHy a ita§ mipEOfukictio Ghich BapHia® @t G @fgt b Wo

possi bl e ordosbidid QRS Bf ndnlfind Xiehm is HOR inFRAPE o p: oFlR kAR pALRLYaigheWed to one
side to make this possible. Note also that it is only possible to
rotation- nor mal i 282 eFeNgR frescheargbip therwioe jegion isdaespatihiy cppevary geoppgjnedo surface

nor mal i zat i tadVhemplijleggsed rgjopsehare lhﬁencp'es Speetdty end§ nabgtsontr gry cear shicde t he
axi s targettheaani s The aX| s target's original rotation provides a useful
appr oxi %tl on of %hte tag r ot gctl onblduehto pen yaw 29. The four
perspective target StTUC a'°F'°“ mos 7 ARt e oAy TB“""E)“&“‘F%%&% 2E 'PAY “¥0) . Good
esti mat es o‘fa“sf"ﬂ‘e‘i‘“’r‘agﬂ‘fi‘s“f"tbf Bfeed: 5 PeCEB PR TrLe BuipRe toriet Fhiko®i™ Epat i al

rel at i onshi freetelgtive prelocptiorrep badddd 1Ry 128 lopagion fgeripidan absdhyin pea piéve tithia refegiont at i on of t he
ri ng, and the rotation of the axis. Mtching proceeds by applying the
ring's normdd zatth@fg sivem&ach shape's nonents. Once their 20 second-order

nmonents are Nor NMeib &8 st coihg sGhbhledtbe oPRESPBE brivki& ule BE GEL S RritEASYer § O

r ecognl ag! tﬁ’tpgcngnhﬁ\c Lr@grrgia:t)d)ng lscpe§§l§gs ltcglolglgtgcgmg %gstaL mgy%gcugcqs)m ’teggwc c§dmrg aken as a
mat ch. The gri Smm cent r.ol ds of the four perspective targets are then
taken to be the perspective-distorted corners 31 of a square of known size
in tag space, and\lanxoremdgmg-wdecgthnee*aofmﬁuﬂeedoms@em&m;ac]‘e /@y ashbdansihoem 33 i s
inferred (abgged2)ionD@BEOunId 15 Bladbh Rghinti @gidveTnt ndtidRliSkia Qb UA1I00 Sishagl at i Ng
the four t alQ:atrSrQ@-ﬁch ﬂ@ﬂgno'n mgﬁn withi A& lonpw:smtuﬂg?t}se[it%de(c&ﬁxgthmgnlﬁ\taﬁﬁetpcn rcP tive

gg ng%gg@bf‘]l t§a L?éfr mtIrﬁé%le(erg n M@g% d%‘g’l?tkn socnaln;JH v%?theﬁﬁnop Ll tg':f_.)é 1%{% str 1 %‘acc eE%Etln%éDDgg; 5 1(6)T

June 1989, gchuﬁcdc%%l atlocanfn rela(tﬁec tov\hx usehmlglgt:égw énr; 8|1dﬂmﬁcf m?nﬁrg&gaa[tg éaas tﬁy‘fore trivially
cross-ref ers&ﬁ‘lf‘éf CPUTHE™ PHTEPT B UG SR perintidgeSPace per specti ve
transformis usednbifcRiitlifGl chidls : 3810 GRE mmismamcsqfuca.mma& celRS del 0 I N tag

Space into de%&ﬁ 2B Gnthmgerél?n Llh{ﬁ: l:rg;elg!hc z¥ H?c use:plgcr acg c!,lc%rrl]t 1|dc§nfyl'lhse u.gr mterfactcjl linearl y
i nt er pobat el's t he ut i mage.

at 36 To | ey
The pr evi Oulsefweg/n réa%rr}r%thefn algndenthhl axd lh%reﬁore mdlﬁ 1Cﬁmd1 bfecl n 1c§tgatag[s 60 ntpt tl;crefg?;T 6\rpa)rttpﬁ e resul t
to 30 prodifts tAE P RGPy 4P Bnpor ‘Gfé’é‘“"él‘i arelaBg orn gpdt ¥ '8 T &° B¥°have been
obt ai ned i rrateliie §oaygepy excepspipvier s prcquiieesd & fieau@Q). tridisleRpedeoSert smim ree pelénothes | s
decoded (atnm@@%mvwakyiaededwa@@uoeﬁee@deldi bits 39 or. 120 decoded bits in total.
Note that the co ol s are sa codeword order, so that
COdeV\DI’S are i q]?X\DtLe t]a x){gdc eme, 1l ecaﬁsgun%i(\)?gp 00 cratlon wath afs?_?xatcd vns%icment@onbhc neé)éc . The
ring ta get =YY ‘“f°r§°"8ﬁ'F'V“‘5§'b‘tfgar'f‘f” ?‘“h'“‘?i““sf”fj*b‘%fr“@‘éfd Ei‘f“ "’t'ﬁ%é‘“i"’f?ﬁf@‘é” oS P &F4at i onshi p
to the i mad¥agirararitedis e eiyagdevictred for 3pppoprigigyresping: to pegenpiekd infhgnepparsystedf a conpl et e
tag. If a conplete tag is not found and successfully decoded, then no pen
position is.a ecorgg@qENiggpAgms&,uﬁog,@nt frame. G ven adequate processi ng power
and ideal |y a non-pRkdk dmBbimful 0B debultfi ad pBilesdDidn cla@ Biagraf s LSl 85 oSilo6.at gy
i nvol ves seeki ng anot her tag in the current inmage. The obtained tag data
i ndi cates the i dérfteintseeofertaferadidonte o ftealnt nghimheabiegedidoene Posi tion of
the tag3®i thhrizhierarthiqabstrpepg MR lermiip clengeLspiate sopes ivihicomn: Bcts3fo sicheepeicnid i n t he
regi on, as swebticcadagt fbRotsOuEIn@ bk doBinknEiiriadd ioOd priddwid i patiiku@r pihe Kz ankt Scotdligma 40
i nferred ( Abrticdid hschsk@OhdoNBef-PRY, BPBGhh\VGaghltd 1S biRFR @Rk vashiANhhe tag and

the known Sﬁpja;nllan' sox';\ee:laést l;eQQ@QLdeanJnW@tn:uE t]i@ch %U%JJnJMEho@HEELed \( Meﬁ 26)
RO AU 18 DEC 2003 WO 01/03019 PCT/ AUOO/ 00773 -12
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pen's physical axis and the pen's optical axis. 1.2.5 Tag Map Decodi ng a
tag results in aregion ID atag ID, and a tag-rel ative pen transf.qr
Before the tag ID and the tag-relative pen |ocation can be transl dte@cim%
an absolute location within the tagged region, the location of the tag
within 5 the region nmust be known. This is given by a tag map, a function
whi ch maps PQ0¥H®g ID in a tagged region to a correspeadingodeeati on. The
tag map class diagramis shown in Figure 22, as part of the netpage printer
class diagram A tag map reflects the -aghenme used to tile the surface

regi _On with csrésgéding%alteﬂke%ts,%%ul\{@@%rc%ggogt!;n?%bjggs aEeC% I§-}’cll];t£d.ahc:§1§1 P itte¥ Fn?nsela'nce 0 en

mul ti pl € taq ?ng:ntran%gl Qgﬁso%gggeﬁs}ara% Stoaam it Itcal tngd tscﬁem& afn {rhe sgaorre atag
nunberi ng schene, ﬁey can af §Bshare PREPERTE 4 Thp s 1U™the’ t &g map for
a region musStUBE TR RURBPE A Y RS "PRGCOH P PP ven a region ID, a
tag ID and a pen mikpranshokeMos bt dodg:nRBRpiSAR oo LAY bilo @M 66kt B2 @G | D can
be transl gt adoc&n@rtt Qi(h&mbc.ﬂp@géd u:tagcpt t@egoulcp&gkéngr}peyx“ctfon&an'rht Ilg mI;yQ)g !'egx[!ﬁng QQJ the

tag-rel ati v, pen,haGakd fd-fa 06, added, Lot he, tag logation Lo yield an
abol ot per BearEon R P ALt Ool B O PREMARAZ A" S, v
surface codi'hg schenes are of i nterest™ BEEA"of * RRT RSt he tag structure

descri bed earl i er Afomatedbdeutdni 834 SBGLF OB of foltad PEeREs@ipRd eBi0Miving colch@E uses

"l ocat i on- i Retireaddichh oS ABuctabb AR Qe hS LHBS 8L o e b R h AT YEnERAI NG

scheme usgs agnjmag£iaptt@me.%a$ca@gpélﬁ.gzﬁminﬁﬁmcati on-indicating tag contains a
tag I D which, when translated through the tag map associated with the

t agged region, yi éfechgenginsianst §Lraretrends 4 adroarticil dprmeni 384t ansistinga setefgyagoinptancef Bpo:

t ag-rel at i veec detdch foaqpods to § RE d@Miod Sf Brdeeekd Bo@umtnl ESh fhed Gistande €30 adclitdd: site® yi el d

t he | ocat i Omni@{ prifcda erppkel) andMetofad the pIghlB s ce@zl nEfdge. AT)QE SstahdBis on:rarnof b BoubkS@Rhant @

det erm ne t heylQ6abiyon pf b8 ReR L €l ative 20 to a user interface el ement
in the pgsqe description associated with the region. Not only is the user

i nterface’ el ement A pesiestfoe cojsighetie fef 4f grhinal [yerent Astheciat hodemeneatc b otisp ifithe  user

i nterface eleerentandegedfiigl @ftmator. 6.2 hrob@ ist@r ckitdir @ afpkig kg SeciuhR errebr@rae
trivially suppemb sstnien iCspptidid & paf indihte, 3l 6 BlautBec PAR Pl cldnbh: §-RQ: iZ@HG Of a
particul ar U\ﬁeﬁbccihcn(ttﬂrpigaigsﬁnc@l\&@éﬂlinslanéraoegplic&gEo?vti,vg,qu cald-NGs Lag LRRL @i ns a tag
I D which directly identifies a user interface elenent in the page

descri pti on assoct SMEHIWEt @ e hetioclspt . 2 hyddrlink demest Sagsid lamert Heor zostevaf  t he
user inté}f sreandticepmpidt. ssiserit Fifuy 2t heaiugramt §#rinor § 96 @RS 846 vemeadsanaki ng t hem
al | identi caliect@and wxifierehorses yin eh :Siciarigeitihakitcesss, Qoh@Clemd3eh voaiigadiags do
not, theref onag eceshl pﬂmgraptﬁchﬁmcnmilu Er&ss&fa{e%pt@h@&! 441, & vilke Bip plaﬂ(tch -SSIM do,
however, suppid viﬁchﬁp Cbﬁ@ﬁsu,raxeau@cf cli@elermgl S%v!ityﬁ 604 RAL Qip obRA 8ﬁl9,gr]aqcr@t§lcntcne

pOSi tion Sm;thia%octa[eo%gﬂ%g&t%wef&cgvﬁg%igutre\% ce the encountered t ag fr equency,
t he di spl acenent from one sarrblsed pen position to the next within a stroke

can be wfanbi guoushay ictetersibmechund YA b3 v@ick @ td 1656 hnf 6)giS G @pfBed of Epade QS
functi on i nwigdapesabl 0nspadipuasseci at ed vi sual el enents on the netpage 30
as user interactive elenents in that a user can interact wwth the printed
page using an appP BpFTEt e ASTHE F&% M8l lissseipigetth cooh prec insiag LRi481® be r ead
by the sensi'igeevirtadfndcfioyon irrzsappr opri at e response to be generated in

t he net page system 1.3 DOCUMENT AND PAGE DESCRI PTIONS A preferred

enbodi ment @i a deewmRaie@bs page description class diagramis shown in

Figures 35 and 26n a hiblentd@oddRinD 8860 Yobibr Bnes HOCKHITRIS oof 3 niiGS Ghd R @t three
level s. At Tmch!@c r@t?‘ation @cp§; lﬁ,arg’g'age lllﬁyrﬁls 12t @t@agcqﬁgcldlgpsmcrs %%@taag%ﬁbliﬁ%§ scr@‘crshl, %[i ar chi cal

structure whpse rigteerrGEIl‘lchae!:tcd%l aenrcrtewlﬁsﬁ 9th g:r 5 aShSOC"Fat S th content obj ects

840 such as text objects, text styfe oo Eetd™""Hye” objects, etc. Once the
docunment is pri ntm@dne@dge @pis@ridn A& 11 WM atséverdwhprakcbrisGtiiabhipPRGRn SskZ GensdpderCCoOr di Ng
to a par ti @HicaﬁJns YIS ﬁlr:l;caﬁon?g Qx@lt?@rcgyaﬁ{)r@& inB@treQ&x@ B Gties. tt %erﬂ&g&qud ai:ts_sas pagl nat ed

and ot h%'s\M §g§ing QJxmtbth_ggof aﬁQ&iH@J $s§s(1n _Lpﬁ[caﬂlnq lsaicugnhefn&sgt 3 s&x§n§wr}MIgl r%cog!litl%n some

cases be ass%r(\:/)igel %stdﬁsgibégnabt \Q a%qgteenetscrvall) e?¥ S i Nars pra\i'dff er ent' romt hOSG
associated Wi th their Substitlhte Shedt (RIS "28] Ry AW T8 HEC"Tt03 Wo

01/ 03019 PCHKB007 BEF73 1B 8 PREORUrAG® POt Ag sbet & paritsacss 8 £ i cul arl y
wher e t he CBRECSUBREEEE g el R aeh rree [ngppce dlienSert b npede pinesd sepdngmgiinee of a

directly to the appropriate page server. The page server interprets any such input relative to the description of the
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docunent and page is al so described separately, to allow input captured
through a particul ar page instance 830 to be recorded separ ately hﬁ@@g

i nput captured through other instances of the sanme page description é
presence of the nost abstract docunent description on the page server
allows a user to request a copy of 5 a docunment wi thout being forced to
accept theWoowp¥® docunent's specific format. The usePCRRAYIMETT equesting a
copy through a printer with a different page size, for exanple.
Conversely, the presence of the formaetited docunent description on the page
server allquys the page server to efficiently interpret user actions on a
particul ar print ed page A formatted docunent 834 consists of a set of
formatted page desemicpt fronk alfcatesigegtentdifs S idebnd.oonstidtigd-ghncige oSrde servgt
formatted tverm mahioekiefment s 835. Each for matted el ement has a spati al
extent or zone 58 on the |nes the 10 active area Qf i nput

el ements_such as*AYESPTIH Em“'"“‘ C‘D’ﬁ‘ reraE PR LR HeEaREe 831

cor r esponds? ‘t“b‘“"a{‘e‘F‘ﬁ‘?af‘Fé‘f‘t"%*H“‘d’ff&'iﬁ’fé"ﬁf’h%%“%‘“°f°f’esfi9ﬁff‘f§‘ia§f“§a"‘6‘f a set of page
instances 830,  RaheOdpiiln G CANS LSRONES: o RerddRY Ceptl Slcdit. 10RpR: Of the

formatted q%ﬁ&wgrne‘r 14%9 Qplpaﬁggcrvlermrﬁzh%ps@s r&?a%: aquﬁegtg t'o Rﬁ%c ﬂln@s‘ ﬁg/la:@ dcsc”ﬂg& que
printed net pa glmslc'uon%n records the page 50 of the netpage. A page

i nstance i< hot rt" of a docunent instance if it represents a copy of a
page requested i N(_:!da@@ér\a% 208 hostlbon AviIB PR nelwiS bl GIRIGONGI nBiluBeudh sueh 25 B, Of
t er m nakg elenBMcalnad ARGRBHCBRe: sMN3rs Bh BNBRLmchiN ST ARGE0R B Y si@¥ keibrSanivf 1

records ln%rstﬁdat@oeovépmé beGioshs, RE-RL IE@L#uQ'ElmquQny pfav.mm&;lagc QK erd ;m%sz@dr gXists for

2p2>cl Ipfelr LI {]K nghnqlty rov1dcpli>yﬁh§ }'bas?{\/éreand the F]g server can ais(ab rr(ﬁlsr}%dglﬁeg!éxnénxc!pge a p$ n)éé?uchéis ? : Zl d

el enent bedlHIEE™ [ 9?%‘8"6‘1“&%”‘“’“""?16 %a"""g%"‘wmh c to the page instance. An el enent
i nstance does not exist, however, for static elenments such as textflows. A
ternnal eltement Teamrleramst ati ¢ el ement 843, a hyperlink elenent 844, a
field ell2nment 845heoapag pp@age! &er apeiince WAEh ic NWRNGith Ce @daz bysi@Y64 prigisnegaown i N
Figure 27. sQushddnid6nafla@Vi Bibscrddbd EGRRintD@as@ usSdud/driler @ @AM coBébidd tMnd Rp@N

associ at ed ,slokhvBa RRELES o B rem@ iala@Xik f roibin€bROBAL 848 with an associ at ed
styled text object 855, an imge elenent 849 with an associated inmage

el ement 856, a grepRimddeeiyeptstatrio §5ies Wity mepse.ois ingreee efingreapini "e PeEf"ect 857, a
vi deo cl i p seheemeftas 854 iswnteledd e ne@gisiohd atreel”. Vendedunglon igergbyfhaetss §88nd an audi o
clip el 20renite Bb&e v érhrc aRRiLARS OGR4 pag‘eedersamd&emdedu}qnpambjmaeﬁage%er; or a scri pt

el enent 853 with an associated script object 860, as shown in ure 28.
25 A page instanl¥ "A%% P HEERYHEURY T dd°“'8°3‘3“‘<i\‘h‘l"‘8‘ﬁ° pelicefip gt & F f(EJord any
di gital i nkocewpisdiseichnt™e pes Paire 'vowhirt i Eses noreeapstsyhiehaora2 SPeesrst i ¢ i nput
el ement . | Mechdreof prsehlgrtisnedecflgrirro fricll evedifia Woearpkriicol, subgriteraegf sprerppoBtat 1§ e

associ at ed simciith's @@ via[ia gfrofrift b RE® TéxOndEihdgOshects 306 Be (@ hant, rStyBalg @artdvithe

transl alZ@d oih@gugcribmsh QﬁnﬁxluanioElh@scmgEr&(\tcraanAheI&ﬂEprNEpr A% NETWORK 30 In a
preferred enbodi nent, a netpage network consists of a distributed set of
net page page ser @*ér“§Pa&°0°“""°af‘Pétsi5‘5’gg‘€""?"ésg‘i’°s*t°%'"&t‘“f"ﬁr?fé‘l%‘f“\?’\‘ef%‘““ﬂ‘" PREEYEgE | D
servers 12 muipetspdeeceappharees Grdogpesnt epdayd the protrpymperhigutytiatsdtponlisser ver s 14,
and netpage printers 601 connected via a network 19 such as the Internet,
as shown in Figure 3. The net(p ge reg istration server i S §.a server V\/mch
records rel ati onSHF B BEEEaT (Feupgcr gﬁ@’f’i%‘* g P felne the dﬁ%’bef“l“’cé‘fnl‘“%h's and

publ i cab? orf pingprdoctrisesy eby authorizes various network activities. It

aut henti cates US?}Ye%rm@ﬂQte@&E& p§n§ mﬁ and%@n p%éegsmuﬂg:ogy Ql)gyth Q8 opﬁeh@b fll c&t«uns

aut henti cated use appl cati nsact g al.so _provides
handwri t i ng regc%mlcnginccgnﬁoSepvmacputenguj&sut ldngS em‘ﬂbérclf 4y s3 Ofort |spu 8t page page server

10 naintains per $uesrtne@5rodesnioﬁ>rét§m_twb @eFbupdeld Gagds: rapagaeondaﬁganescmwnom exgafsthn page
i nstances. plhQ ofed RAGETHE R:NRKprded6r UG ©85is861 Yne BUHIR @1hda@ DSHI BY RABEI pafl:s, each

handl i ngs a HubReh pm cng?,@goqmnmxn@m%m R AGE ik DAY 8ind Bl yrﬁlrpag@mggs RNt ai ns

user input v NPage lhstance, clients such as netpage printers
send net pag'3° ?yﬁ%ﬁmdwg’ltgépeitfopq ‘”f‘*hé ggﬁrtop 'ate page server. The page
server i nterpret Sin@R ot SaedYorilAHOLGbe hivehabtiont@print@agdubi@ GBS @IV ELIBAIthekh thihe
SUBSTI TUTE rbﬁhﬁﬁls to c(tlﬁuse&mgy&)cas WLM &th@gh%e&wa mm:nﬁgdlﬁﬁﬁﬂgl@ thrN&DO/ 00773
-14 correspondi ng page.
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A netpage ID server 12 allocates docunent |IDs 51 on demand, and provides
| oad- bal anci ng of page servers via its ID allocation schene. A netéjﬁgé '
printer uses the Internet Distributed Nane System (DNS), or siml ar® 2003
resol ve a netpage page ID 5 50 into the network address of the netpage
page server handling the correspondi ng page instance. A netpage application
server 13 i¥%0R1/88tVver which hosts interactive netpage apphi@ations. A

net page publication server 14 is an application server which publishes

net page docunents to netpage printers.-1dhey are described in detail in
Section 2: gLs..san be hosted on a variety of network server

pl at f or ns fr%lgg%ﬁnﬁg%ﬁ lg'(rgs%/ﬁ%z?sgg'such as I|BM 10 Hew ett-Packard,. and Sun.

Mil tiple netpage 8empbeSecoan: dritmesene® seds@phpkryMo@ Fpelissd nAGle@rinRO 84y prinavitd  a

Si ngl e Ser\Veire Q)B;ﬂlisbleurﬁﬁcsSstldhiaQMf)eEdacDNietEr stapom;unibﬂfmefoach%,ﬁﬁ-sup@ﬂimcaﬂﬁncaé| of the
functional i tiyhg RERY bid 8k QY mdp 84 RAGERLS @Ee%&%amamdvhic}ndemgsnhie Qé"{lli@rschgmbgtuall

fun Cj[ ion a$ | 1:«ﬁéd tpggrigt\é 'd(glﬁ’lq’!( lbéémcrs ngciaLchitﬁ %gt yo@trmcn?s@ Qm Ih(higcurg:ﬂg ggs §a§ ge\éoergctly i&c%gtccgf S O_ be
provided directly in a netpage appliance such as a netpage printer, in a

conput er wor kst at Fiesrt,2 stors rpetpee] rypa|clash ditewo rddicctind plyterfidied NETFRAGENRRNTER 15 The
net page pri meignio6@ler itgn igneragppiveance which is registered with the netpage
system and prints,netpage . docunents. ‘Qnddeg@nd ‘and vi a subscription. Each
printer has a uni glie printer 1D G ARG ‘TELBRRESTLS Stln § v Whresaye

net work vi a“’af‘gﬁcéf\?&b'rﬁk such as the Internet, ideally via a broadband
connection. Apart fromidentity and security settings in non-volatile
menory, 1he 19et pagenj@rPattesdscont ai ns no persistent storage. As far as a
user i s concer nedthe hdpe syn@t sOdpdtatel uSngtph@rs GBIAPUH LFide randdOt (1A GSrink WAGLEIGN

i nt eract i velinudiag kmass inﬁ@,&ﬁe@)elaﬂd inkjed, Qasdr iclEEEOpNM.oérJﬂhicI, he .hal povgfcr, o Gactbsintd but ed

net page pa_g@ccc%t%'éc\,/iﬁgngsjré;lapthat;@%%%%@thl: f){llogxgclgéc';ekslicg:u' ar net page prl nters. The
net page printer receives subscribed netpage docunents from netpage

publ i cati on*ser vehaeerdplic uiigedvr priocunent is distributed in tw parts: the
page |aypyts, an gEQan%%t%uL text and inage objects which popul ate the
pages. Because of personal rzation, page |layouts are typically specific to
a particul ar subsetficikeny and so are pointcast to the subscriber's printer
via the app(opriate_Pa e server. Text and image objects, on the other hand,
are typical [y shat@d™Wth 25 other subscribers, and so are nulticast to
al | subscribers' grikdser s and the appropri ate page servers. The net page
publication server optim zes the segnentation of docunent content into

poi ntcasts and riPEFEAsts. After receiving the pointcast of a document's
page |aymts, thegptink&r knows which nulticasts, if any, to listen to.
Once the printer has received the conplete page | ayouts and objects that
defi ne the docunerlystegriyereprinted, it 30 can print the docunent. The
printer rasterizq&hgﬂggségnts odd and even pages sinul taneously on both

si des of the sheet, |t tontains dupl exed print engine controllers 760 and
print engines ut isimhi@dieRgpoMesdeakiding print heads 350 for this purpose. The
printing process consists of two decoupl ed stages: rasterization of page
descriptions, and”®%P4¥R&%n and printing of page i mages. The raster image
processars (Rl P) gansiStsmgb, One or nore standard DSPs 757 running in
parallel. 35 The dupl exed print engine controllers consist of custom
processors whi ch ¥epraeieilly gfilgplerirtingtertholesy hapll offasgdaricieriityes in real  time,

sync hroni zed wit hrotcgﬁc & ;Po%c@oﬁ l:f%heﬁ? ._tvitht[ e @chglc!crﬂthb (geai)%m Iaprp;lliczgnn% irplgn!cxp atncwepnlgl nes.

Printers not _epabled for I rpnti have the option to print tags using
'R absor pt i CLRRRaei b8 er Pk Hind® o dep meibid el thiige enpty
areas of _t h&ePYYa AP HEIY K8 HEPFearyeeien atres VEMR rirtier gefl it F 8®5l ity than
| R-pri Nt BEUBSTTUINE IIHEET™ PR ghe2@iree REPAL it8roRECSROPSNEG1y V8019

PCT/ AUOO/ O0B7#3 1600 Bpi pargjiessdupldx n@gr. Bufs @ringttsimhifanc@iggssen, agernaotipages and Afamor mal

net page pri mtsefwelps jafei cBudidd pAigaSi@N sheets of paper. More specialised

net page printers may print onto

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 CMOS logic, data transfer, timing, and drive circuits (not

35  shown).
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nore speci alised surfaces, such as globes. Each printer supports at | east
one surface type, and supports at |east one tag tiling schene, aﬂi hence
tag map, for each surface type. The tag map 811 which describes t EE£@3
tiling schene actually 5 used to print a docunent becones associated with

t hat docunent so that the docunent's tags can be correctly interpreted.

Fi gure 2 shoogiwsiie net page printer class diagram refl| BClAung00773
printer-related information maintained by a registration server 11 on the
net page networKk. A preferred enbodinenhsof t he netpage printer i s described

Il(r:; ?-r gag_ell’\/egféal I rclomcnﬁ otjl rm cemlcn?%,yb arch!w nozzl ?Zf eno enm 303 t?e nozzl éf! %esr} ! él’ It :':])t é?s

made with a"w dé Sea'é(ﬁd@‘ '"éfha"(ﬂei' r%ﬂ‘ foﬁl‘he Y°Paﬂ‘f |°r1&° 1“8&‘1‘1‘?1”8[ b(") p@‘s’og ”"i %ﬁ‘f“dﬁ’i’“ﬂg t her mal
i nkj et, pi eicrfé*ra‘éi?% i €1V Fffefogpeho P&@éffass'éﬁa@eefr*ts'ﬁﬁb‘t Bifraphidi2 and ot hers.
HOV\BVEI’ for w deth:QMS NAERK beana&rgﬁpts alapaﬁcally J(Imed t§theq)§§4c acatQLrgcarL Fh@%w@q tfd %tnpage

pr inter @V @l9tB|a§bcImQ Lalrsq}Mntredghﬂn’ %;C%E Jnagr o(Fn%S!O rQ ?IQtTE%g @rpattun%f cgr%ﬁll jO; yO9 col or

prl nti ng 1?10@!!9& d'%gl)q’oa carylevcrc eFeclrthrm%“)em{}guatot 5(9'2' reliabili ty I ow prl nt er

cost lowink cost Tow pape Apl e oper atr on nearly silent
printing hi gh prigustsisiegs asrpeedomsarrwiptuaﬁgeﬂuss 300D iR 2 Scbsel@dlon I5iofitpiinkig
conmpact f or ;@b Oke crdsdscdi\34 RGBT withdRi R WL Q8 TRk GIRABTIRE Gdsd ulrdghav Aicdnabl e
printing teghpnlogy has all of these characteristics. To enable to
production of printers with these characteristics, the present applicant
has invetted a neiupri@mto® t“e@hhwegvefaﬂrgesfceffrEWJCFUrlalsg Nenj’®t TM t echnol ogy.

Menj et TM i s a drgpo (agsrr@mgqurcekrmfuon FEAALOLY . Bl bRk nqrg?g% (pagewi dt h
ct

pri nt heads fabrl cat e ctromechan
t echnol 0gy. ned in { cno cha crv\gsur ace lcnsron 1! t%c 1§<dmemscus zinnaégee urzysca %05 T éhel\/bm et T™M

print head. "I"Ff&qﬁ‘ebf ﬁ%‘r‘d‘lg“\?\}é\'ﬂ‘aﬁ?'r”ﬁf‘oér i ncor porates 168960 printing el enents
300 to forma 1604 ﬂﬂhg @ﬁg@\é&ddﬁbs &l&&m!/ &s%ibekk &aQtr&{the pr};h;'nﬁnc EUﬁtlon:t & the correct

si nul t anrsoupslnar,g nrmrnmaehc&%% anmge%me@m mvoﬁ!e merémaL Ak he @ngacrur;u‘r b .ﬁﬂaos i nks as
wel | as paper IS

ner and
. appr oxi mat e h;/s cajisis(fn clectncal current tlo %ass throB?h thébéam T‘Fla" 3¥8%0r about one Bcrosi&rnd regrlung u?'r(r?: hcatmé pr inti ng
el enents ar &° FW'MH‘”E???" 'éf““g‘F fomdyis aipets EHT "é““‘s‘t)’f"&[‘ﬁ"é‘t"“dr ’ﬁ&‘&?"ﬁ‘é“ra%i‘t"“é'é"’a

| ogi ¢, dat aPat PRASTEr et prhcPaathgsuitiieiinaeses iflerics ls™EhBt tvo BEn rifroliH jtress

SUBSTI TUTE SHEET s petialy|resolvigly thREhtikdred 61d DEE cRGOBrmi\Bn® &cfud)B 6P YerPETwAEBO/ 00773
-16- Maj20r ebseraeit Be kr atrl 807 (adshin this Mgver@ht @R Rézzi3DBbeatoe Theh@znomet ®4 302, t he
nozzl e ri m @E:Bwo hiddRds E¥0:AZ:hi@ sioat et 1980%is inbrdds ufe lnklirdbir€ 0B8N 38 @R of it 31l NK

channel 1i Mo3Q4 caudnlBe ih@VefRlus A& B3RO0 The nok AL Gm BB bl M8 nBHLMALOS 16 REAMLRRLs 308, the
passive act yabok .sPEINRRL 50,309, the active actuator anchor 310, the

passi ve actuator anchor 311, and the ink inlet 312. The active actuator
beam pair 308 i s Aechamucal theycan grir0hnd 300 chlaees,[g@assity B0 @ghiait okind@aim.pai r 309
at the j28i NThisbids3LQ. bredBotr 6 thbi@tBler PAIfErStheatk 821 G htl@plmat, askld@ if Figue e Cei Ve

anchor poi Nfesic dddberdRiedol ke acibh@ mCOBRERRT 4 AL £ €Nt s 308, 309, 310, 311,

and 3 19 forma cantil evered el ectrothernmal bend actuator 320.
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
30  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 331 through which the ink
droplets are fired. To prevent the nozzle guard holes 331 from becoming blocked by paper fibers or other debris, filtered
air is pumped through the air inlets 332 and out of the nozzle guard holes during printing. To prevent ink 321 from drying,

35  the nozzle guard is sealed while the printer is idle.

1.6 The Netpage Pen

The active sensing device of the netpage system is typically a pen 101, which, using its embedded controller
134, is able to capture and decode IR position tags from a page via an image sensor. The image sensor is a solid-state
device provided with an appropriate filter to permit sensing at only near-infrared wavelengths. As described in more detail

40  below, the system is able to sense when the nib is in contact with the surface, and the pen is able to sense tags at a
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Figure 18 shows a small part of an array of printing elenents 300,
including a cross section 315 of a printing elenment 300. The crosz i@ tion
315 i s shown without ink, to clearly showthe ink inlet 312 that pa&dss 2003
through the silicon wafer 301. 10 Figures 19(a), 19(b) and 19(c) show the
operating cycle of a MenjetTM printing el ement 300. Figure 19(a) shows the
qui escent pWePreer? of the ink neniscus 316 prior to preat/hmgoeam i nk
droplet. Ink is retained in the nozzle chanber by surface tension at the
ink meniscus 316 and at the fluidic seat. 305 forned between the nozzle

Chanber 304suﬁ’ggﬂ r&thgcapuﬂcﬁumap%nd@rmn (ne arqog’plor rcatcrandqwgggr )qrgcir anI;a]ceat e:l-’dlbnt head CMOS
CII’CUItI’y dIStI’ % T f) ’he correct

15 printing®el e"er;P leé aﬁf’""%sg’ffmnsm’f‘el% °'h8?al"g’(°r ?F‘fd‘a“ﬁ’gfhf ‘é‘?“g"’tbﬁ"es‘a‘tféf“éfp’f“ﬁf “HF‘T"’ve t he
el ectrodes §‘ih8°596‘1“°P’ﬁ‘é"mé{‘?;’l"%e%“‘%fct uator beam pair 308. This causes an

el ectrical curreniye Bcher&S&;d:&Jﬂlrc@ Hgntpﬁlgh&n Qﬁﬂtg]bm k noSrQlanakag mkaJc)rpMz; as @Rén-
m crosec an d marlrlr@ §._)LIILIS tThcrﬁgrklthsptlle’vceer Q‘%@E&e&% for uIJQ gle &&Qﬁ%fe:ﬁs ygr&vsmg@ﬁtgme §‘§,e
resul ti ng f Cvﬁ%m .QQCU ase.m ﬂ%@ r!tcr}ge %agmu Sipage pe(gﬂ regis crc?rna Rc n.ctfagc slcm an<Phas a ulp&eﬁcn iD ﬁs the

paSSI ve act ngreQI hows %e net sg nclass ia ram rcﬂ clm en-related jnfe d regjstrati
resulting in“a stress drfferen {08 B PR TR Baéf‘éﬂ‘ﬁ 6%11 Fg§ °TF?P’§ Stress
di fference i’"sfhebeé??gfi‘e&’"f”l‘y r esol ved by the cantilevered end of the

el ectrot her mal be\mdn afel dtad ngoszlZ\Qh br%tpagé mgpcrt &M@Ee@% p&s% ar%ancﬁHngﬁzlaIEl@%thsol The

| ever arm 3 c. ¥E§p§ma&1§ T S rct on ti nib Is merprete realve resno 0 Ca-ghe nOZZ| e
cpacy A 48;%Qh tJﬂ’o& 00V SR brcd @ o % Ei pp%d JaF ”\t,ﬂxmhlla:‘t #m Sre 19(b).

This inecr easescr t%ehpcnl pkor dowrmmmlows?mteracnve clcmenlok ?ﬁm?ﬁﬁ]mkﬁdf byfrﬁséngﬁlwlfpacé 302
and causi ng™t H‘é”df’ﬁ%cqf&“@ﬁfys'&fﬂga“%"fem R [V b’@"’“”l’ﬁ@ e SPwedrah hoBmes peeent s t he
i nk neni scu§‘°"3%“‘ffF'b%ﬂa@ﬁPféa@i“lr’@barff*fe‘és the surface of t he nozzl e charrber

304. As t he t e”pafrh@&:k' 'ac%nn%ts tltcn%mplez\Mnggewg %f 1§Q§ onﬁlﬂcd et§a by mqi ng, m%h. mfrar
act uat or 532 o5 ald

br eak- Off O? Iccg' mean elireﬁxE%a Ealgc in t!(?eéxi%ty Q%c nllp{)%co cst?ewca;gsétigand contmhes lheri)osmonlofthe 'ﬁanber as
shown in Fi Gure® T9Edy™ rie e KEyo1 d T Ramss mee-theruiy PPradonsy thera®iton of the
surface ten i"%‘ﬁ‘ DR PO ESHHER PSR (18 ™3 $EO™ Feratjefeaee SOsiust Bgvesecas iyaginesrertiop ©o g

print head 3%02 sizh the adivgitdpecijen rpypltint ipquite high @xciedny gt ingfm digtiop requint! e adraies t he

full wdt hha@hmmheogpaper (typi cally 210 mm) in the direction 351. The
segnent own is Q.4 ' ng (at bout 0d 2% of a conplete printhead). Wen
printing, the i’s rea’vﬁlféd"cl Y PHE 1 e PPt é”&“s'f“ri’f‘tsﬁ’ée“af"l’ B¢tion 352.
The print he%i’@i”ﬁ‘ﬁ%‘”%“"?s@'{/\}ée PRSE initia by pi- MR G af"ét"@'&“’ﬁ’i’“ieﬂﬁ"%ij‘ PertURffEhe E04300,
printing t h&sesgeded] tespage 18P0 of Yryyeimses gfiencientke pagerBtaieescihipyundetpermil fikumptandeeib s 312, To
pr ot ect the‘hefcpnagif:#mems'mr#n&ce of the printhead during operation, a nozzle

guar d V\af er 330 I Cl t aCCﬂ a cuncn ction 8 raSI Ol;]lt ed with 1 Ubs r at e 301 For ea h
nozzl e 3Q2 there %s ttagcp B id L%, R 716 B aﬁ‘a""ﬁ‘ 18 SETP RPSUGHE whi ch t he

ink drdpl ePE S & 1 Feéﬁ"’" ‘TH’CSEF‘Pé‘{/‘éNg f‘“nséswﬁ Ta@ * gt e orestod 3 FEHm
becom ng bl S(S‘&‘R°éd°5‘ﬁ‘3fs PEEIRG 2 Ppefyeiing lerpnsight ofj@s mog] estsyt pigital ink juolte eaptaref throggh the peg punped
t hr ough t herelgivate heppoisrognd IBRS tperpeke. ¢ istintepfeted ih@ am@zigts@eifg and onkral isgmiednd amg
printing. Tfmplxplrice\ﬁmtlcctiomﬂqpeaﬁlmfaro@m drying, 35 the nozzle guard is seal ed
while the print er, qh L 1.8 Th blg ? Pen The active sensi ng devi ce of
the netpage syst efi' P8 af“b"e" 5‘?’1 éf's S FOT AR ER © BE¥TRY" Prese EEHed
controll “3‘1*‘8“4’3“ dPS””‘?iEH”é cihey ‘*‘f:a"’d‘f"ﬁl?'aé“ gk orches papEking Rf‘“fm‘S‘i pregifah pydsof¥ om a page
via an i nag@”@én'sm'c 82571 19 trrag eyl ensorted vdh @e pegd indrriichiat, e indepgiscethpsovi ded
wi th an apptiepe k etoefromialpils T GfajpeibRt is SETStyR Gsoddicd Okl cur@arit: Suiaifed cAveal
wavel engt hSiroufS p&h@s Gigkdbﬁdhckdﬂenmrs@e Oeh Ad shrokd Qe sgﬁ'qum rcpto@«@edﬁl}éysate%duéd iable to
sense when [gchgsl,ruvmhh@h,ywpmg@%g act with the surface, and the pen is able to
sense tags at a Substitute Sheet (Rule 26) RO AU 18 DEC 2003 WO 01/ 03019
PCT/ AUOGPO0773 - Whenevgife foin isi vesirit ranecentt epribty witiaptcu it en tumnmirechiervevstowlt flasbg i€ | . e.  at
200 dpi or ‘grieateer wiamntk pdh@ds zcod b subkashted 1) the phed fir @uitily @Mva@aptrdr exb. Wy t he  pen
is encr ypt etk p&nﬁdceéﬂd- iﬁ(@do&ﬁSJtrM«a &1&5@&1&(@@& Evd)mtznari@ J&Qatcpifsi‘dﬂ'tl,@ﬁ. (OI’ base stati On) )
the printer or base station interpreting the data wth respect to the
(known) page st r dettiPe e P Ereds EbedPise itk et hebhie s figAGE e n
oper at es bot fi2vizes 2d hadsivre for anip Reaigen pfivdedvidng, adifeonirs vedficiontsisBurrar ki ng st yl us.
The nar Iﬁbng aspeGI'Lc’ perh@%c\ég nd ular§m|lng£naln§< §§|§ %[pyge I)rl(i-ﬁ)tlér vHaSaI spog ra%glg?adlg]?tkpﬁlge SySt em
as a browsing system such
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when it is used as an Internet interface. Each netpage pen is registered
with the netpage system and has a unique pen ID 61. Figure 23 shows the
net page pen class diagram reflecting pen-rel ated informati on nai 8tlACHEH by
a registration server 11 on the netpage network. Wien either nib is in
contact with a netpage, the pen determnes its position and orientation
relative twadesd0 page. The nib is attached to a forma/aemson, and the
force on the nib is interpreted relative to a threshold to indicate whether
the pen is "up" or "down". This all owswa interactive element on the page to
Ibﬁ f Oflrrlaflkggralfsmlxw p %tal E ks Q\%p\{(\ﬁ %rglvgc?%d un pan pac?ehze«! fgfrcfp cgcrggal;xsmtl;ss%n E?)‘t? »%%tﬂusheg Y

cont i nuous ‘\?é‘f°b‘é’e‘te‘b“’°'3‘I“1"8W““§'3§/’“‘“°[”H'é“fuII dynani cs of a signature to be
verified. The pemvihel ghioReSantchE: RSk bubr@ligRNck iOhd-BMMeAdyl M Q2 hbeiy di b on the

net page by Jvm ﬂgsoféoﬂnutﬂﬁndwnfgaﬁeﬁg enléncgggrgtxtﬁ H’%eoaaram@cr ﬁtaansa:rggylgffereh he page
in the vicipity of the nib. decodes the nearest tag and conputes the

posi tion of ttz{He nib rel atlve to the tag fromthe observed perspective

di stortion on the pnrage deite@agwi@ md nimbreot kin@wlut Gpergsar@itstry da@ fesidesienetprgan baghdt | CS.

Al t hough t h@pe@iSh bd ne¥brid iBSIBdch tmin@dial Offich bri@r a b @ coiBficddQ wliaWy pbe0ause t he tag
density on the page is inversely proportional to the tag size, the

adj ust ed posi ti of PFEEOI YIS PSPerquirstra= Hiehifr “CaNtEEie A wt"'ﬁ'é“’f‘ﬁfi"‘ﬁl" FE

resol ution ¥equired for accurate handwiting recognition. 20 Pen actions
relative to a netpage are captured as a series of strokes. A stroke

consi st gpof1.a sequenem:=kndvi Me- stanped pen positions on the page,
initiated by a pem-cuwpiNe@ntedit GaRgb eka@trhyhe bh &1 SUDBHEHUARE 0pREx UD event .
A stroke ign2hsQe | 209RM dm 3tohmettkge4 PRASGy hddedRenGfis LB REE PAGEMBRNEYET the

page ID ch aSE(Qe%E da‘l’t‘%}a‘ll&ﬁ s the i cnt f the 8?11%' pagg IanI;:l %%%e% ?‘p rg'cgé ’elemcn§ to% delex#nmg ar%w ncenent

of the stro indicatipn O?EC elative snt (gth en elat € 10 lgeur ';t%gtito tamedl Ctl:n!hgtg azagtrgxssmm(c)c' ated wth
. 1 relati 10NIn, e r lV
TAe 0 per Tt ort i pare OF P FEHETELR. The

it, allq :

Sel ecti AN 118 PHTEER A BNt SoPul )y S oS PP PE™E def | ned
time peri odervemiehieh pivaing e cormip@dngipgninsdusie It te gangpityts gfioks v the fazcacryyaléfes Pich st ance.

[t consi st swagfcenthhi@ntiff@$tan 2@ @pe. theh 1 ipdng] may arkedySive igki@res efgt Wirvadpagelervaingd t he pen
relative t oaddiBcihasiginduid canpe aagOiyout k@ wipa gistenliyiby 4 Bipdodbhgetcidd €& @&@w)l The an

appl i cat i onmg RRG efels 6 oUFRNAEL: inRRE Bntslard pibcs: o SHPBCLY £fla &b ndBRbnG@bd ON Via a
sel ectign hyperlink activation. Each pen has a current nib 824. This is the
ni b 1 ast%not i fi ed'hiyhe preersEpreicyertrk figy Bt Rstyit refipyes tihpsecdgesipiogp vhich e §&f aul t 30
net page perreriegwdftdndms vdidoireent oiticipdaedescripfve therpakdintamerts bilisahetdedls tmikterpigt e stnke it he

non- mar ki nghcsdny’ltuswtmcb”thi::Slcv@muﬂfcm@nt. Each pen also has a current nib style
825. This is the nib st}/ | ast associated with the pen by an a pllcatlon
e.g. in response’t 8% REVUEEF™ "SEFBEP] TG her B BTy i "ﬁ”dbhé%/"gsfqt‘eét PPhe def aul t
nib styl e iPSSUPTHE b IS &P PPPEsd SR BRI et tcwPiets #thied B riceipaheyies ik §ives

capt ur ed® taivarsgh saorren 2 pee stokrdsgradediling fRlut e pee ygtion. et 25 Misikprys tH, e regisien t he
strokes ar e‘ndsubsyetquecmrdsganwfepmadmadl,EDt hey are reproduced in the nib style
wi th which they e tag f35 \/\henever t he pen |shwnltkh| n.range of a

pr | nt er W t h V\k]l c Cre. a{c t S 0 Iﬁ%%(uc ements fn a nct]Eaﬁ:é)a escrlpu?n \KA)CI’ in _F I'in Ohese i %ngut n Onl | ne"
LED. When t'HeE3ém ff“éfal‘%S"'t”ﬁ""d‘é"l‘i‘aﬂ‘@“’éf“%‘i“?‘a(‘fk‘éfp°f‘€‘i ative to the page, it
nonentarily activates its "error” LED. Wien the pen succeeds in decoding a
stroke rel atiive Hgpetimg page, it nonentarily activates its "ok" LED. A
sequenc@0of capt umgehinstsk A&E f sinSng b BB fo@ EbmbidQppBStios] bng lyfidly eliciB K prinkd rgpotsal 1 Nk
forms the hagdnspfQkert he digital exchange of draw ngs and handwiting, for
online recognition of handwiting, and for online verification of

si gnatures. 40 THdypplinkelment §4f eatfiesshs applisptiont”  hirishidiesgetiviiqg iefithg Pypdriinlice nbPtthe net page
printer vi awhgh igdyiiestthe hgnige o rha ahplgatibni a0 Kalias Teaged SWUBSTh TSTke sSHEE beludf Rulse's 26) RO AU
1 8 DEC 200:3:iid0h 8310 &0 B hfesink AuRDA, Q€ doeriptidnBuhich if used RGIhd Hythk Ghirgdrdeddk 2 | NK 1 S
encrypt 86 ke bpdAGitne A niSBCHL dyfeXin A0 RRGK S 268, if B 8f T 1 Ci ent

transm ssion, but is always flushed on a pen-up event to ensure tinely
handl i ng in the pPthinabxagink ygépedtthy @eqrars $ods aowgtest R aprigifpesonfvheg opPd ety i t

buf fers di gintadicaiionke idprified byteesprtiaifion IPEsiveT yhe apilioatio P inargivediin dapereliveyyiagf DNSover ten
m nut es of mentiRtdS RRmowechdal Hﬁgrjmkwaemrmthm;umss dnGsel @IDG BypeBigl@Bon, asshobvii N 1 ange

of a printer, it transfers any buffered
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5 digital ink. A pen can be registered with any nunber of printers, but
because all state data resides in netpages both on paper and on the
network, it is largely immterial which printer a pen is conmmuni cdtli Bid #03 h
at any particular time. A preferred enbodi ment of the pen is described in
greater detail in Section 6 below, with reference to Figures 810 10. 10 1.7
NETPAGE | NTERACTIOON The net page printer 601 receives dataavelets ng to a
stroke fromthe pen 101 when the pen is used to interact wth a netpage I.
The coded data 3 of the tags 4 is readiby the pen when it is used to
execute a Mg t a. stroke. The data allows the identity of the
particul ar ng‘hgggg %hﬁeﬁgl%%crﬁgf:g p'fmﬁ?;érrejécéltf?r?/lgkcg%é"rn?%'hfr " BE el °ﬁ‘é% and an
i ndi cation of the el ali Ve FEETIERF R O PHEh & ¥ MEeT el Ut HEpage t o
be obt ai ned.**THE® A @ A ARt AR CUPAHEHT Y EEFe 76 IS xerivls: Mprplivtiam where it
resol ves, virdmieseprSiocrieeatevoridmagnegfthin teongt b ok itamten ot d1ensietivggr k
address of tffeentietuma feh pad vredehaperizdi) wiatiftohiomaiumtied - abheiog or r espondi ng

page i nstance 830Thc Ico csgopﬁg h)]i:err Qikn%smnc:[: ?62 'E'c(bo%s alst:['ar';saocﬁﬁl ts? wﬁihl%annggyeciﬁcsggh\c/eare' It the
page was recently |dentiFfi etof i n an ear [ €7 ST Ok, t'Hen” t*he. pri hter may

al ready have the address of the fel svant "Jage ylryarcin™d 'ty *edeh®. Each
net page consPEYE “BPring < oMTLRE P HETE Ay Pt PorEiprRiFfa o bphafShstent |y by a

_net page page ser V%;y(téﬁr@lu@ﬁl‘legé#)s cun;hgect_iop@gﬁaLe@xM&H}per!(n@Ict%gti%n. jil‘hstQenjing&Lss such as
I mages, ﬁ@ntlh§ coﬁtQ\dof Rl £6&Rq fgrtn ingtgét&% ixl: anyIL Eygalrlilnkya tféagi(graﬁdo hexjf ?eem:%gk%as an‘sugmhlte. net page
network. 20 dé{t\gleatlt’libutter;%o yaingﬁ siscce&%grfonlr’x gxcmelslsi\{\exssi clEdEde hSt rtOTgel d r [?;rf] 4 hel l'Eell;\]l It
retrieves the page descr BET GH LS WATEH SRE S TR 3R e TRl ~UhE™h det er ni nes
whi ch el emedt ™8P ™ ¢H&"Fage description the stroke intersects. It is then
able to inter pr et At:y_bcﬁinl&t éi‘cﬂpkﬁé ib Deroud Jﬂﬂenm@?@&s ap;ssogata(ﬂxylxemn(zeas ngn tnh@urcrliel evant

el ement. A "\\ﬁlnlirﬁlk'(;ccdrssm(ﬁgh%rﬁgﬁmw}ﬁﬁlggr&xmﬁc h%cn’ﬁn&(%gsgocimQJhg tl]e[gﬁupbseazti\éﬁg E the pen

down pOSjié I (R)Q)crl%gtg grguhgm I?elilxg(? %%ﬁ%‘%ﬂg h ptc)r?mrl! bé'Aiplior V«Rl?ﬂs l%}d Isu(c)hnas ac:rheec bcl?xolt can alls§sc use} man .SOITE
smal | maxi mum A lch i% activated achc'Rtyp P requires a

An ect | ch y ( . Ically”
click to be “?5att ‘f%\?étséb " g RECTY YT NETY © gt ryatedp BR'éap‘i“?""i"éﬁ‘Br ed. The
failure of H P¥iteyetqswpr2 LK G tegctiongpdggpyrheredpy iggenturcd gyd fresdpresipreses spog as
i ndi cat ed byet¥te | ack of response fromthe pen's "ok" LED. There are two
ki nds of input elenents in a netpage page description: hyperlinks and form
fields. Inpyys thegegh a formfield can also trigger the activation of an

associ at ZIIi hy per | J\ f(ll'ﬁ- deﬁlos Z coﬁectl_owa%[a‘ecj iE])ktSicl@ 05er Q &erétaic@&t_ olf §pu@lhm_§{l§1nk’9f sendi ng

a message t Q.. hOMDhiEs ARPL LALLM ARGk Bl ERlloYeoll Glolis RnPhL LS T esponse
in the net paeépggeés‘ystemS A h;per I nlgegl ement. 420% entitles t%é Sappl i cation

71 whi ch handl es &ttt 4 eprp cofentspfen drydpraveht hifrdchy. Bulfinamik cohtdDs Bt of wdaipaCiRid
identifies theudyppendniniceBd s apiptdingate b m. Bdnsisiads i sasf fkieiahcts€dwhidil ag whi ch
asks the sysd@phd@neliBCdekigl@ssb ehe s Each Beld iR ns AR vAle kA SidsEpbRpedatint he _
hyper | i nks agt i\ el QRespoNPhieR 1% &ch Rk LA MN G0 mloin H 8 MR G RY PEr 1T Nk IS

recorded as lh%ugh%@orfﬂ@ypg&éd;\cﬁ ngrTheathQSard% ralmrilst hem Fll'lsrce 2I s hist ory. The hyperl i nk
el ement class diagramis Shown 1 n Fi gure il en a hyperlink is activated,

t he page server sBadsn @staficetilesiis TDwaninGRP wheda it B i SONE MG s@md, viile net wor K.

The appl i catpign aitsn it ARNhknfis@hD (@Rbe@RDldd Sikd i MRigheddr Hikits ROk RR.cRPR! T cat i on

LD I S| r ?tf?;l %ﬁrdacéor&s ithcm& :&kaku\!\@bémésy.&nﬁ’%p&ﬂ% hﬁlﬁ actilva]::@,Eglc@s t%rélgncrﬁnb Eaglg “stx&l(lpets_ of
yperli L gener, oer | i nk we QLM Nyper L inks. 865, and sel ection

hyper | i nks §694,£h?%§ s )cé\p/v?f %%%Yﬂﬁge%ﬁ' M?ﬂ'ulesétrp%(’)rd R AT C 2003 WO

01/ 03019 PCH/BUSIFEET? FIPcFo2Py I pglit e S5 meAmysiup 4t beryperrrdike @an

i npl ement  aSPFEEUELT Vit heor ARSI B SetirEpted g by e fsfF‘rYﬁFWS ngfj agjirpa insigpd

preference tapury in thsbarlgrond fielA33p ofthaiehypegclinide. Veerlhafotmgs attineger e feesprontr ng formto

t he appl i catlioan AnyAtege lo@oiii adam Fiy@Itdm indet agivdnfotesis kjkted, Gl @R ticits a6@headsi on t o

t he appl3&kcatpoon. |If the current selection contains a single-word piece of

text, for exanpl e, t he application ma return a singl e-page docunent

gi ving the word' sE*FHEFhiie® Ristortsh @t Wé”‘%??hf"'é‘)&‘?‘a“l’ch.dem foR i s BppeEr s or a

t ransl at i on"i{'9 Gis dlovs alippefhe psierprtion pla T itegesticuldBins beritdyeyediided Kontaypred | S

characterized by ;Wf}@& is I:agl\frqus%ta,i&,rbiém%nk%%qmigtsg)‘eagt otftgncstlanhged Qrggéréu&%dczgpdf

which consists of a set of styled strokes 875. Each stroke consists of a set of timestamped pen positions 876, each of

40  which also includes pen orientation and nib force. The digital ink class diagram is shown in Figure 33.

Substitute Sheet
(Rule 26) RO/AU



The correspondi ng hyperlink instance 862 records a transaction I D 55 which
can be specific to the page instance on which the hyperlink instdricBEC 2003
appears. The transaction ID can identify user-specific data to the
application, for exanple a "shopping cart” of pending purchases maintai ned
by a purchasing application on behalf of the user. The system i ncl udes the
pen's curr & 014&ligcti on 826 in a selection hyperlink RATVAIQ¥903. The system
includes 10 the content of the associated forminstance 868 in a form
hyperlink activation, although if the-dyperlink has its "submt delta"

attribute set, on f%lu Lx&l%'hs $h E‘eCa'%heEkIILQ nelxa%%tat xpﬁcmn'%%m ;%%98’?9 b S.LHQ&J dged. The
system | ncljﬁ Fe?a e@récét class al r\a/mels srhown n Fi urcgﬁk? dnéglénkvmturcd mx%?drs zone % is assxgned 10 t lons. A

hyper | i nke group as an assocl at ed
hyper | i nk, S shown in F| gure 31. When i nput occurs through any f| eld

el ement in the graotpwoxtibendsy pekidich fkicaBdde BE SQGIAL Age . Al mb@ i@l O al S
activated. sod2aRYREEd)kECh GHeQPhck B bS Rl B bASSRAL AlsBa-NYRET | 1 NK
behavior with a field such as a checkbox. It can also be used, in

conj unction wit h AttiieM epagpopiatd st ta&”%tsf’}"?’"bflﬁ@em%ff“ad‘a"‘m"‘rﬁamﬁ)'e?'F’? s to .
provi de corricaeusticiiinputret i@ teg Ma @i hapdeéting reragnitijnt andrieriext istahvigredth ty feld’beivused t o
support a "bliaokdoas dogitisntiserinodes@n(sdDEeimple, irap@t, CWDRIS@n dnd TP Wikahirs “TE:3pE Ur ed and
t heref ore shat edinas- LSOQA@dwﬁtﬁng Réc&gm@ﬁ} CIBEESTransictiohs & PRGMH mly;i)sQnA'i;clmlE meld@xfci nes a

col I ectiian @f iNnek &l e bR ncdidoBl e HR G hectsFaG BRI Ry f €] at ed set of inputs
through a printed netpage. Aformallows a user to submt one or nore
paraneters to an ‘applucddt om asobtdigtabsieprusgriarnty yninvmig Figre 3 Agetsigmk A f orm
867 is a graupd olement 83 Bnd ifputbia@alid @GRS fespkrt © MaB@iybos thd dvnetidf thi REEek Y
contains a d&@d si@burd hd Bortlof del rth 6 whih hhe RORIA p 8B QratedAndl2QA b MST@NGR:. B68

r epr esents 1tatp£1 m&&%&&%@@ g’agpcp\fser @pntag Elmturé kt:y sﬁ:%l:ﬁd t§cta§mcg;0n \ancl$ﬁrtns tl'Qt‘omf ield
|nstanc g 840 he form Each

ne sn%_rllalurchvcnﬁcapon 1S weIPun Cg(ig pec for cxarr%l%?‘lamon on, % aﬂdrH §OTC§ automaaslgnature

field instance on t he
type of the Co6776sp %’ﬁ%i%""““ el cf e‘fer‘ré”f Pa‘ﬁaéﬁ""’f"ﬁ“’é’l"&‘%a et BT s°f| nput
through a pAfFtTeHid ‘f“’”f??‘i“ﬂ’(%‘ﬁ“ffiﬁefmfh instance, i.e. thr ough one or nore
printed netpages.a ilid@entE MaGlidSGiaddl AGELR Wk R niSdIOWA e1dmbhe Fobs G4 hae adidout L@CH form
i nstance hao% a csatl@n;)égﬁot ﬁZﬁ m\M-”lt(EJ;l thQﬂksS&@J&c@ﬁcid"VQ@W& st&cbo%d ﬁ@!rmn'da% vﬁtqtthlcve

frozen, ,gubm Omamld thc%dlssu(gm”dexpl red formis active when first printed. A
form becorres frozén TS S|gned or once its freeze tine is reached. A

form becones SUbm&xhﬁ@m@dﬁﬁeucm&lkaﬂmuwﬁ Bicidakis 6 ta0dio R yepeiztdidisficias been
activated, unless the hyperlink has its "submt 30 delta" attribute set. A
form becones voi d°HreH "%/?1é“”\%été"F“"‘f’W?SR‘Eé”“Ef PO P Aol SR Y B

dupl i cat e fEHRFPAYE TEORFENES VitRofsprie @ Rigrrogrsn WiHEer I tea st €8 @xpiry ti nme
i S reached, writen gharagiey @ith reldtely pighrpureh eithfurymerigesrddpaeimnsiete| Araicedrededwdet die forml s
speci fi @8 |tafd@tihenmuonidriily @nctatrpvef 1Dk, Mavk\s, @R iniby/generafdOp-FontifRgesstbry, i S al | owed. | nput

t hrough a form whi ch |s not active is instead captured in Ihe background
field 833 of the 8 BYATHaGE" PRt AT USRS A FBT T S 28 EPVEDr frozen,
f or m submi SETPETT 28 s PEPICHNEY oA AT Pt "B PE BRI AP formi s
not active Grfietrriehrpis prsjdeictedrckesnticf nididagrericits an formstatus 35

repor t. Each for rBighamiﬁlI c%ﬂ:?c@ in th§ ba@?r&gﬂclgk %grprgtgitas aSSQ()ctlo){\@c;’! h: Msc 1p9(rn olneno$t ances

derived from i n gl.| but the
| at est vér Snllog ol Jéc%s 1S éenfrdllg mlcriarelg és agsg?cilon of tl]c c1rcun%scnt!zd obbecls Ylhoag-[ }ch ach mtc?rctr(m de d from a

search. Al |®1if{perteedfs captured as digital ink. Digital ink 873 consists of a

set of timestanpeg s ks @-0MRSmBhéheioR 3BR nfee. Whi ch consists of a set of
styl ed strokes 875. Each stroke consists of a set of tinestanped pen

positions 876, each of 40 which also includes pen orientation and nib

sheet (Rul 2o88) Dy Rfy §-%ﬁ?*s%%%%“&xﬁ03?82”812“p5#/9/‘1[807°’3m?§b?553 “Ntield

el ement 8485 ~Ohject n a T‘y1 “hnvpef‘inﬂ‘ltr{ a fAC{lQﬂnl d Q7Q dr awi ng field
Hy Berlink —  |General 86 ChicK Subrhu a“qon G applicatiop . .
879, or a gignhatur g hretd ggp The gL RiEheEiliid ass di dgr amis shown in
Fi gure 34. |Any di gistiadioni nkicieapt ur ed ilsubmit skled@dndd piizodae 58 | s |assi gned to the
field A chHerklex Cheskbex hady mek associstignduipbddean val ue 881 | as shown in
Fi re 35. |An mar Tex . . |dandwiting _ _ _ [Copver digital ink to text; assign fext to field
I gu : y rawidg T OPhaitaifhk ©1 O ST jasblgn digital ink to field

(
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5 stroke, a fill zigzag, etc.) captured in a checkbox field s zone causes a
true value to be assigned to the field' s value. A text field has {@nDEC 7003
associ ated text value 882, as shown in Figure 36. Any digital ink captured
in atext field s zone is automatically converted to text via online
handwiting recognition, and the text is assigned to the field' s val ue.

- Onl i ne handWpPiothxay recognition i s well -understood (seepct/avoorxanpl e,
Tappert, C., C Y. Suen and T. Wakahara, "The State of the Art in On-Line

Handwriti ng Recognition”, | EEE Transacti.ons on Pattern Anal ysis and Machi ne
Intelligence 10 Vol-12 Adgast—1900_t he f‘nnfem—s—li;\i_v\hich are

. 3 ' Sh ' S‘” te, 9
herein incof porat ed '%‘?‘"r?:r 'é’namef er encgﬂzu ’{a’lli‘l'ktgs f;‘ﬁ&, f’@tL ,o S an

associ ated figital |signatufe value 888eld a gure 3Y. Any digital
ink capt ur B¥Sa—alsi-ghat uPEuRcRi o Psygadgial inkigcyren g brified with
respect to the identity of the owner of the pen an digital signature
of the content of e emfivasdms Obremitic@ibh idr e péni 184 sbecioScofpiad stmply 8 hg@RSLated and

assi gned tOca’bthﬂl uftlic@;lcldro'ﬁnd ﬁéﬂ'TH:@:.lectJmﬁ]earﬂiifgxiaﬁ laath@iuM LR pid&la@:&)&%ﬁoat ed usi ng
the pen user's prjvate signature key specific to the application which owns
the form_ 15 Onli Re™s¢5gNat e ey #E&tﬁr‘e&wwcgﬂvww SeUﬁél%F%"f‘?j‘B’éj““(‘sé‘@*é for
exanpl e, Pl Hifch e wren tis fopp iGpbmitsiohe pralicationiTis el the 1PliSliag fraternees thefe digidl cat i on
and Witer Irdéntdifisgcathi gginalconfeyen Sthat e cofverstol@ hafiwtitlen texPaiistedrfn oRk@eogeiiet i on,

Vol . 22, No. Bimanli@8Gntiontalre agh@datoledeSor @fms wiikhi t@ Reridd Bplid@E-Qiciic doRGOERRAKed by
cross-refer &B&Br) to th@g fe lei@be dacl@nklﬁ(n‘tﬁaagf alf®m Bh aqg@natiedf ziJra$|n fn'd dﬁt&aﬁbncaﬁk tak thQUt eis
set. A hi dd%def Jn@"c gam@(lfgmce QQ@& nﬂQLtsxcpﬂyg(pl@n‘ielhs%pllrlttfon% QNbtite 1@ RBraflo p@gﬁ and does
not acce'm Lpnrggtoh lhclagsum%ﬁiﬂlhatt%uscr )nla\%‘%§catecl cn?mentstoﬂ{ ﬁl?eld |]p ﬂalld odmliym}thoseﬁclg i ncl uded

in the formdata wh or m cont ai ni ng S subnitted.
"Editing" conmmandlgue Budhs adigwvcigi §fithk @octsuif Boiga Sen inpuckkigigtd mgpagd.edh«a:‘mlce@mqnsusean al so

be rec og Ni Z exGkcdiving faOia1k frbie kr@tSine pBEGRIBER (of 8 nHRAR IR BIOROvIEEQER T So @l gori thm
wor ks "onli Hr@kc re(els re@mv:n@’(at 8|§B) @r@pﬁg@ §e§tn;;txgl St Hz@t f)ﬂy¥ @m :pfgkmﬁid cltnnﬁ 339 6fbse WP %ﬁ‘r@ent )
rather t hanslr';)lgt tenjscctpg rm(nlng Q‘SSS)\Mh&hcrl gonngt%? clemen %rrc?gonds(?b al%ck} elicrgp nt, an{ff 8 glpen(mg rki ngs)

it canr d( rvely high
accur ac yﬁ)c wg {}%&i e Stmk? G d(ﬁ"”l 1 o'ldl}é ‘f'd K 'Y‘cgf ﬁ?‘er’fﬁ"“f)ﬁlé?é‘m aﬁuwtfdtd@'fa' He&ndent
nodel of 2%"'dhaél?1§f{ﬁﬁ“i“f"i (ﬁﬁ%? *éh"‘%fb‘f'eofﬁ'ﬁfs PRt f Qypepyefresrosp Sarnb e rcitagé Rdhever , and
can be genefSBt¥HMerPTT T et el dPerpieing €558 pipther 1f feyingied klemiem forresrarss g yrseighylemstt at ed,

consi st s of g if segiyeired® 3BX thegtriesodedns hypdiny, aiptniglgan ihpbsekr of tndptt Seld @ hgerlpar t i cuI ar
el enent' s zomneding gt 8P perdedsttko thhiadial @k eme tkeGindliclg)$3b;ald cdpyidg (Ston@ameivea eady f or

i nt er pr 20at iredaro mhdyenSdetiodess onRturaPPE R ERchintBy BRegisualdj @6t ' s digital ink stream
is appended to the background field s digital ink stream Digital ink
captured in the D&Y BURHIFEP e & spadpidt prraredownd Figuraid et sspimygidt ur e.

Ci rcunscr i ptigigivk eff figsprantegreted 13 dingiyrthe teslof te 64 Thi mocgparressaf dymiting PP reted as a

sel ecti on ofe fied@ aclictk@rws @rsh7Deethcoty daed Bk repichetthrautghak aeir acisiphak (i 398 efyer et at i on
is appl i Cataiuﬂﬂm&ﬂe@aiug illle'nanva_ﬁﬁlzrﬂmlgg (ﬁumhj:r&Eﬁildts h@)@@ldynarfioQ&l&rn&Qﬁ%b)n\ta eractions
wth a %t p@@ﬂ +ink I)QQApﬁcr gxt wntmszhng roﬂ}gprc%nspat:oﬁ cﬂgtakooagémr}éﬁ(at QI)Q‘hc @(ﬁ&e&@ge

G)J eCt Ty eP ute! CX \% a i 12 mlnm whnether 1 atuce an SO veriyin pl I Catl On
FornCl i ckSué-gJIr;iié‘n H&&\%A AL o %erydw §éf § ? on% qyf(as’;ﬁ'b ﬂd dnfect |ryog
0]

appl i cat i on i “ap}‘k ”'g E‘Bc o pﬁé?”ﬁ’ﬂswé‘i” <1t o Propyiaif fogk]ragjon server. creating (at

Text Handwr i P ACHRAVEPE™ Hitgiotar °ff“h‘12"°tpt¥‘d‘f‘?ef%f’ alsodlistheciplp of scgeispapon fepverand U awi nDi

i tal inkssi®™Peipie afvay seRete devfrilgiede SUBSTPTUTRNIGHERET assiial (e 926 RA'AU 1 8
DEC 20030\Dieft-®30 59 viRET/ AUOO/ 00773 -21 SignatureSignatureerify digital ink
signature; generate digital signature of form assign digital signature to

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
35  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.
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field NoneC rcunscriptionAssign digital ink to current selection The system
mai ntains a current selection for each pen. The selection consists, s b

of the nost recent stroke captured in the background field. The égsﬂ"gﬂ %n
is cleared after an inactivity timeout to ensure predictable behavior. The
raw digital ink captured in every field is retained on the netpage page
server andwox1eptt onally transmtted 5 with the for mrdaiAZooMaEn the formis
submitted to the application. This allows the application to interrogate
the raw digital ink should it suspect dhe ori gi nal conversion, such as t he

conver SI on Of har;l‘dwr IfotrnE eogman )v(otlds th. corresslfor?d?\g m-gf mstance )xv\tﬁgpxca ’f(*n'!n Qcir/ngangrgoxdéinn

i ntervention at Ication [eve

appl i cati orf°r§i%‘8i’gff?rﬁ '“Q%‘ﬁé’i" SFEREyy “é%”é‘b”k&“"“’d,&%"y &fﬁ"° B BB 18 “Yhi'ES the
entire backgeouinie %ét?yé%{“at’)ﬂ““°ef“"1"6°fp?ﬁ“¥:¥§’f‘ﬁa°b‘@ Riesegree'eer a8 s rig™ ffel d. The
appl i cat i orrighairo hepfication] @ ¢gstlerm ceyppand yeds e iraporgne rénsipreamigiqeimedets agicgr t al i nk
out si de P heriest phi ofthdforf insheelsith Gdid viifyedisfa@iedm getifon sr@ttrenadd bretudeapimret eporgenheiman 10
operat or, Ofwsche: @B FdnOiRbaich AtudhdI@o pBIBHd i(Rety: iNAMpened, Mediveat ed praeadnent s t o
the fill ed-defrf 4.0 Bi& rOMEBicele of those fields. Figure 38 shows a flowchart
of the process of handling pen input relative to a netpage. The process
consi sts of recéfyrig h(*’&‘?"ksﬁﬂll"f copaing @ RO piPRliFRERn ety oo vt PRl (at 885)
the page i st fem@eanﬁmumfdcqvmw@hwfmmvagethqf@rcﬁﬂwilymnpterhpeted agthypglee ref ers;

retri ev Bg ( at 8%@%&%@ %:Qomgand prc%uscgsg éxp Iezlh opy ot%fc corrgg)rg:[n%pag\é mgagcc (v%ltlhcga g un@‘

formatted el ene rmnlng(at
888) whet he¥" PR P8I R PEH B e hER " ‘%6?"?‘&%8‘??&5 "‘T"&S“‘%agf ‘i°'é’l‘“&" X ‘Tt‘é"r‘ﬁ%g and if
so appendi ritfiFs PrarmBY ) reriEe frara] Rdye & Pirekery PigheriTerortng e K™ 8f the
field val uesgpind fiphralar fieagdtdi Wge (eetcon@039 formlae’s e efiprferh dherelo redft gast @mdphik of t he
field, and igetead miartsadpm{ ahm@80O4)ecwize bidne rominine prhdued dpritg rpar dn tefsag dypper | | nked
group 865 abdspinlingsQe dsGict, Maldhd@o fuBtishe 3O Bhkn it VASintd 3G 0B alve ghinldy/ P& hd statador

al ternati vehMortl@temon e (at 889) whether the formatted el enent
corresponds to a hyperlink element and if so activating (at 895) the
correspondi ng hy pr{speRee “EhPREFRECTY BinE: & psiibpRgad e ek ore dit=T-nput fiel d or

hy per lin k appe Méngga e( é&ncﬁgﬂ wdkchv@lh Fe@iggdcsvp%gwétﬁ]él@%@es LernIﬂQ% t!g.’r gln}-c glm i nk of

the bac kg r OU anlccftmar% a[%gears § i gangug ¢ w%maRy phg a.r(d%xt apéears )s ggesct tcx{ Gn(l:y drawmgs an%szlggatuﬁcg roke to

t he currgnt ecti

registr gﬁ S 8r‘?féf’“g'“?flf°§“ %%g&a‘“é"ﬁ’ff\?\%“"ﬁd er*t S gt BX‘A?&‘H%\F“fC”S‘f' “é“f‘é"“ 893 in
the process“$H#®Wn in Figure 38, where the accunulated digital i nk of a
field is interpr atd@,;dca@q&%mongan& godt;etged &MOQQOPE& ute f:!@reszohﬁlg Qocumbl Gt LQRES S

ConSI St S Of ac 1 value Eiv t thicdocument comtains any forms, en t upticgte aocument Col a S and ( at
897) whet hé’r?i}s%ﬁhclsﬁl ngc % l[ﬁ% il 151 &) g} rkdel ‘%d 3 %F‘E;‘%Qgs%a gni ng
(at 898 ning (at

899) vvh%f’ hé?”"%”?‘f@"gfdi’%‘i‘cﬁ injtagee ity bgeefouy! i Vd'“%?fﬁ‘"’fdf ‘“ﬁ“d‘“ﬂ‘ﬁfﬁ\?‘@?’fﬁaﬁd Tt 490) the 25
di gi tal i nkesg feugephioertagdresqsdig forms inhe Ametwres rerelrs camfnant fogs. Aced9cEST PAIE 0MPEGI st rat i on
server, anadrogssi gimdmgetathe s@G D) thefcdwesponding yeeyrereightanc @figdind vép publeed it ptgn itvre i el d
val ue; al t efideatd wieh i wasl@ibairnd th kdigof e torn®DRgivh et her the field is a signature
field and if so verifying (at 903% t he di |taI ink as the si nature of the
pen's owner, wtl’f‘hf??é“"l‘i’é'IC%’mH‘F Phesh g t“@‘“f@@'ra%dt"rcaﬁ(’&ﬁ”é% %8F! creating
(at 9039 &Y B 't ATeNSHRGIIRENY BoP te pres TSR TERd T elopgriers ey f or m

al so with toveratieth i papfed. if hetargepgpe tst’gebnitad A pageayr@emmand elemers foryg designiye pgesFveoWner ' s
private si gaabddrien keeynmils @tolettg t 0 t he correspondi ng application, and
assigning (at 905) the digital 30 slgnature to the field value. 1.7.3 Page
Server Conmands A" iﬂ’%{‘&é""saélp\‘}védf PR tierERTE g dliae % GTPFTEPRAe IR ST S R ERTEd | ocal Ty
by the gggé‘“seé‘r"\ﬁéx‘wﬂ‘“r“? ereyp Ehe sy e taise h hypertinh essofigsf pifh thphyprdinksdepurdiheiiite nt

i nstanc EAcupagepasecrvveammM)mmnd 907 can be a void form conmand 908, a

gg%ﬁgt glg_or ;ﬂ ggﬁ?&% s\érgc eommahd c?'ment 1s§ud5cn é(?s %ctﬁa tribute Q]SIF atieneconéméxr%nan d‘tgeggm Zt gte;'js

page st at ud* eBMERY“G A2 Pa‘g ‘gEfﬁi’"l"’b%‘if"éva%d('fﬁ%h‘t"5"’65% 49 5l 88t docunent
command 916“““6?“’“3““@'@‘6““‘6Béﬂ‘ﬁ’é‘?‘if@‘s’f‘%ﬁpﬁﬁsSmifﬁ?ﬁﬂaa"dﬁ ig'grclecafS aNENSTN | N Fi gure 39.
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correspondi ng forminstance and then produces an active printed copy of the
current forminstance with field values preserved. The copy contg ng Q@
same hyperlink transaction IDs as the original, and so is |nd|st|nQU|gﬂ | e
fromthe original to an application. A reset form command voi ds t he
corresponding forminstance and then produces an active 5 printed copy of
the formink@&BEowith field val ues discarded. A get frerwmAwe@ruys conmand
produces a printed report on the status of the corresponding form

i nstance, including who published it, -sshen it was printed, for whomit was

printed, angg FthL8&9h§%&EH§m9LTJhe forminstance. Since a form hyperlink

i ns:jance contai ns, g, &chwsmgécip@lpaﬁ\e[)hpnk antlgtp etgyagqug!) grl\c Do oSm t:[) l(gcil_lclajleeth'!t QYO' ved in
proauci ng anctp@uean heore'}omhgls 1n§cract|vc proacmes NALENUN St ance is

therefore t I'e i I a'ml G T?”y bi@'g}fi "qu et ‘%S"ést"é‘h‘b&g@e command
produces 2 g&“wa°ﬁyﬁmg¥$’?Eﬁﬁﬁmfg?Tg% ghﬂwﬁﬁ ﬁﬁ@%m?ﬂgiﬁﬁd@“mFTﬁ°?he
backgr ound °??$THWV$WG¥“6?8§@FV§H“MTFmFﬁéwbﬂgéwéﬂﬁ?ﬁﬁﬁyﬂa formor is part

of a form then tihgieldplsesal SoyRAYS GATIRRLY byShe kel GLAL cf,@Ea@chr@lsSpg:lal yplicate

f orm Commngnctlopé arrc‘: Qﬂﬁﬁﬁ bymﬁgg?thCQOQmplganQJpﬁ%gyxces a pr I nte Copy O
correspondi ng page instance with background field value discarded. If

the page contains a formor is part of a form then the reset page comrand
is interpréled d5R¥=f8SE¥ form command. A get page status conmand produces
a printed report "DYPeEFfécSdEey S prpeet fiee 1a5e sagy e reisdlitely - \PergessidheEiance,

i ncl udi n§ winge isaprke¢etintmiten ingubien it was printed, for whomit was printed,
and the stagus OﬂmM§~%mm8££ﬁn't contains or is part of. The netpage | ogo
whi ch appears on every net page i s usually associated with a duplicate page
el ement. When a pag&pinpaginanges i S duplicated with field val ues preserved,
field val ues areﬁgrinted in their native form i.e. a checkmark appears as
a standard checkfBF¥ "§i%Pni c, and text appears as typeset text. Only

drawi ngs and si gaalk @siodn@ppear in their original form with a signature
acconpanled by a standard graphic indicating successful signature
verification. A geisreirgnay evah éurent command produces a printed copy of the
corr espondl ng do%Mcnu pmﬁ&sqmggch}ém r11anual o%%&ﬁ&‘ﬂ@ﬂge@s&l d val ues preser ved. If
t he docunent contains any fornms, then the duplicate docunment conmand
duplicates the ﬁbﬂwwmvﬁmWhGWSHW@:Mﬂvmﬂgaup*qcate form command does. A
reset docungent cgggggﬁﬁggg luces a printed copy of the 25 corresponding
docunent instance with background field values discarded. If the docunent
contai ns amy for pitacitahesyotalten reset docunment command resets the forns in
the samggyway a reset form command does. A get document status command
produces a print Bd FEPSYE“BA™t he status of the correspondi ng document

i nstance, i ncl UdlAW@:uM%n@MbJ lhlfﬁahﬂg s&lct:lmg 1m€cﬁncbttand%5prcs§§ nOSu@H The th[us OV\A'IOITI it was

pr i nt ed ar'c@cu:txeﬂ@nd@arlca\rvhu §1b|@lfed a4y wlferp b %m n’%»«as(&é? r/u:c@ lang $0 whcln;f an} ﬂ@. 1tmﬁse§1§\n yer
command' s "gn.sel.ected’ attribute is set, then the conmand operates on the

page identified 30 by the pen's current selection rather than on the page
cont ai ni ng the cdamwherveke is Plabusy @ivhigws thapriff@ R unaifkfo JaAJEhiSBE MetmoC OtKaINGSs t 0 be
pri nt ed 25| fehifaanteakgeio: pages doeSkwdk. cont ai n a page server conmmand el enent
for the designated page server command, then the conmand is ignhored. An
application, can B&Q&hﬂ%pUL.AONﬁI'O” speC|f|c handl i ng by enbeddi ng the

rel evant page sefve FonGOmand ment in a Q¥Eerllnked group. The page
server activates the hyper 'Pmkmﬁﬁégﬁﬁéfgﬁmﬂf mWﬁ@mH?%§FWFﬁﬂ%ﬁ“ﬁWbup rat her
than 35 e%@@ﬂ?ﬁﬁ@mﬁﬁ@“ﬁﬁﬂ%A@@%W@Y“%%ﬁﬁﬁﬁdm“ﬂWﬁé@%°%@FW@T“%%WW&W& el ement

i s hidden imsiteitenigqicerd i B pregepteqictyigvider | s set . A hi dden command el enment does

nOt hav@Oan I npugnt [+ & m [+ (% CO an & agveriisin concn 0 anaC(V:VSt U 1caaxo§z(1:rlc g’g r';a tl y by a
tzem?gsgrg m&gq wq%h m Al ttzef epbvt 6. sl LRGL

user. It can edded in

a dl ff er entusuﬂ dl ercnt me amtsnrqsI cgtona! conte%l \I}eés?"ahé%ﬁf?gﬂ%fo ﬂcdesade[ S[céphml%ﬁateg gf ‘é]&hf @d"
attribute ¥ ‘%gﬂ'ﬁ%‘a@@qﬁw PRt dpEydinRoyhaesder s Igalipaed dPeRTshiaND 01/ 03019
PCT/ AU00O/ 00773 -23 1.8 STANDARD FEATURES OF NETPAGES In the preferred form
each netpageg i s posd egtsorhizdtiof he net page | ogo at the bottomto indicate

that it is a A subscriber can draw on two kinds of news sources: those that deliver news publications, and those that

35 deliver news streams. While news publications are aggregated and edited by the publisher, news streams are aggregated
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nct page and therefore has interactive properties. The |logo also acts as a
copy button. In nost cases pressing the | ogo produces a copy of the page.
In the case of a form the button produces a copy of the entire fof@nDERd3
in the case of a 5 secure docunent, such as a ticket or coupon, the button
elicits an explanatory note or advertising page. The default single-page
copy funct Mh01j0801handl ed directly by the rel evant nct pfeueseesser ver .
Speci al copy functions are handled by linking the |ogo button to an
application. 1.9 USER HELP SYSTEM I n @4preferred enbodi nent, the netpage

pr inter hasenl@r b§| QQJS ﬁ)blpHIJrQ}na Legggj! Lc@sdag cg%l' Rcw’s plmgro s lgﬁ%grgspong to gadxln(%z!ﬂt S a 10
si ngl e hel pcps%ag i.nformation. 1ncludin

connect i on s and newfsma azmcs E‘lhlle news strcanitz can Eel many and quled a I’aw I‘IC\TS ?cﬁl(?rrm Pnews scrvxcc aOC ument
function nefi °°"f§p t ﬁeﬁa"T" W{/‘gls 2t apfr e ‘H’%‘f‘ \3\‘76’? ﬁ”’ﬁf"i’dgé‘fwdf P The heI p rrenu provi des
a hierarchical namuapeORbRGW £@r ws@nstthaaunatmp af it Yosils @Micationk NE wllOL WIENT
functions m@fkg&@(&l’ m@s netvh:@eaxf\sol&y th\Mangc aEérLELQ&In lafdMehce the Ql:rrlatring ofthevis Qs Qfecte@ document

p r I nt ac l ecﬁ‘gtly(isplpexeagf thé'ascr‘ferqg am to gan aRHlsmé onL Qc?ov?r(vﬁ&“%{hcg\gse h@s QCQ%HJTEIQIEI A d ocument
function is initiated by selecting the docunent then pressing the

button. The st at Uk sgfcrifgr buifo e daervivsrapa ¢ el&t"e@nevmoorpmbfibptsme@ putilicagpnlanhen, to
whom it wasredied 4 padmeickd v@sfael offe@h. VilEOEUIGE hityWIBbhs bré prid@San® bbld8 @girendd zysingISme tted
as a form nli@peh el Pui@a@Ribels 5t a MA@ Y S i) PABMRH k@ iRercbifandidl @ byRidRE Bferedt S UNADI €

to printo |ddiybBiciods %8 Benbd}eniznfhdn0r " light is lit and 25 the user can
request renote di agnosis over the network. 2 PERSONALI ZED PUBLI CATI ON MODEL

I n the foll ow ng Felesioutlipstion.gnreadn epfisnally sslecty sreqific gigions Sea rreiprs @eek dgiu biilF ¢at i on
exanpl e t o apred wstly He eeilperieordibic 2at ThoVew YR TRAPIISN® ctafpld ik@drtBiqragaussyst em

Al t hough neWsionks “Bkriaedarusgieion, MBEikRE”, FArdliigd “SANEE", Gl “5PRWS P B£ bf aduie
newsnmagazi NgiondieWasc idah@idddl gRdednscope in the present context is wider. 30
In the netpage system the editorial content and the advertising content of
a news Poblicati 3 rateasEnEiaEY feyee buysiiragusdh feftien. exitonqprireaminsmvte oThe
editorial ocenttems Chmgeiosoibbd red facdind friengs’ inguicdnensieaoer), osforexpbingi t | y

stat ed and nkwapds Srisdedifit wopic @ptristoediphingt"er est profile. The adverti si ng content
is personalized according to the reader's locality and denographic. 2.1

EDI TORI AL PERSONAI' FPZATY ‘b%‘ © KOG ITEY PHEE “Chn i #HEOHY ¢k PHYS odFeewns

sour ces: t HYSEW H&t> tEltioviErihe Neepusl hedtrdonreriosph etifgshetapbieiveydse del i ver
news St?@aﬂ§hmVWl@%“%@MBWBUHWPE&FWGHB@Bre aggregated and edited by the

publ i sher, news X Substitu Sheet (R fle.  26) RO AU
1 8 DEC 2093 W0 0%/030 %"%m’ ‘%r"%" %%u{igf ‘63‘?2/’% aga ot ot a§t'“° LB “'T bl i sher or
by a SpeCI a‘if’ arti nécwg lcae is ideal wniten ﬁprc 1(K1ém oth shorbﬁnd l%né{orlmétﬁgxppf ytbip&eférmcey COrr espond to
traditional nemapanem&aandwnew&magazmmaﬁVﬁmhhiﬁmmeMﬁmaﬁhaanﬁwﬁﬁmebe many
and vari ed: readdr, fof @(}N\plc rfl)e&@ch%@rdn f h O R VJ%%WSTlé Q:Eryphzﬁ\cezersmﬂ is sgé{EdtanQrQngle {h!: p, a

freel angg Ma&ext’sqéc Tﬁc r&&l mﬂfy?‘ ret:d{n a%p thc§ talgs prccc?cncc g\'/erplet mg)glcalgrc the reader’'s own
e-mai |l . The netpage publication server supports he ublication of edited

news pubI|catlonﬁmaGWMemhm&swkh@wwﬁaaggwegabmmﬁmahmmuhtmpha:newsdstreans

By handl i ngschh@iggyriagaidy and.and e REeent fubiivdisOf gy drdaGutf: wRRWSnStilaans

sel ect ed dig.esddods Ryont. he reader, the server is able to place advertising on
pages over which it otherwi se has no editorial control.

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

more likely that readers will bother to rate the article.

Articles with high prioritics and short lifetimes are therefore effectively considered essential reading by the

editors and are delivered to most relevant subscribers.

35 The reader optionally specifies a serendipity 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 spccificd for different days of the week.

The reader also optionally specifies topics of particular interest within a section, and this modifies the
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The subscriber builds a daily newspaper by sel ecting one or nore
contributing news publications, and creating a personalized ver Si]@rUE(EfZUUS
each. The resulting daily editions are printed and bound together into a
single newspaper. The various nmenbers of a household typically express
their different interests and tastes by selecting different 10 daily

publ i cati oS0 @#8d01? hen custom zi ng them For each publ ircatAviemorBhe reader
optionally selects specific sections. Sone sections appear daily, while
others appear weekly. The daily sectimns avail able from The New York Ti mes
online, for,exanpl&m, hlGhyde "Page One Plus”, “"National", "International”,
"Qpi nion", "Business", "Arts/Living", "Technol ogy", and "Sports". The set
of avail abl e secihdsorof thegeasy @Gindt fognedii@ aFctid pklivGerthictompges @sbe kg veied1the ehed aul t
subset. 15 by eater pe@eicedx fe@f thageh@ shtt ImypesHEWSE POROEmbRYbr G£ Grahabekl§ nE UST OM
secti ons, eﬂﬁ‘hd, ﬁﬁenagklﬂly\jeﬁgveﬂfh I&J‘Jr}ﬁuaﬂlﬂﬁbﬁfowe@rtsolutimmm §Jat€r%@{a§ssionp'13t om sections
m ght be _created for e-mail and friends' announcenents ("Personal"), or for
moni tori fg  news ¥ BEYY rhe BB Lot Wi sisinpsapmariany palies e ol igE” ) . For
each sect i ofi°"Ve PPeFiffng Aty viptd iBnd 4r yedeprdlech! fifnaeage dnd tine &jmpigand plpcpl[yency, and

qual i t ati vevhthe( te igealizaipyaprsist ofedi tanyatiap or dEEKYY. The Prefergessr@y deyall oy thf fead@s as a
limt on itsamnwpden. of pages), and the desired proportion of advertising,
either qualitatively (e.g. 20 high, normal, |ow, none), or nunerically
(i.e. as_a percenf 55‘5)’°?d“‘gﬁ@f“?“‘éé“dsé Y Bpp SRS e B AP Y @k Pfa LSSt er ence
for a | dPge FRSTPIEHHEE [9HE iBpecsalp '€ foruinghy andlessinfarpafion s prppiympdatsd pn cach s er
articles. Each ar’l{\élﬁéu%eﬁ_§hiéhg|%§s]pl.ﬂylcatv<yﬁ ks Lu{:lgﬁgd, gn@i(spo%gﬁoﬁd%gtlxt An&digggan)m&lgpo?t and

| ong forms tEcOpub%é%&P% 'E\ot ; pbéfe%ncp !x&!ss%[ b? rl.!l(ﬁ: ues'r. I—f%\ncvcgt;hg rlletc z! es sm¥an %l c§n(a ugt? to V\rﬁoled:[: ten ( or
edited) in different "versions to match the expécted sophistication of the
reader, for™éxanple to provitde ehildren's and adults' versions. The
appropriate version is selected according to the 25 reader's age. The
reader can &peci fagvesnsity l@eedeangy asJefcemiai ch t akes precedence over their

bi ol ogi dal age. Thecandiziol &he widrid lonwem kieciyqieccs acRvegige fkine basue «sedsiect ed and
pri oriti ZEdypbyly fiha to&dioi 10" e&tpria&ﬁldxtﬂ&@cl‘hdi Sr eﬂﬁ;ﬁei, @mﬂdlikay to Hﬁcﬁfinultrav]:l efi@idae. By
default t hee}écv\aé‘re.e’rhdﬁluj. of Bt ﬁﬂrizﬁ inﬁl tl) anra&%n@é/ @mitthc@u'g§ &d Ju@@grﬁks ini X a@ﬁyit@a{triact y or der ,

subj ect tO0 |§RAGRGAARE LR figh dbllgraphidd® SUbscCribers' editions. I'n sections
where it is appropriate, the reader may optionally enable coll aborative

filtering. This iE8ectvhantisin@ riagioh thetisitodlo@lint ahdckr@gaphidsi Ledinhigyencaprginife ci ent | y
| ong | i 26t i mecuiaEaoks, afacs Gle.caniVpdntliar Guddsi shd @&erfs Qsocia@l iR O Nad bovBunfyi dd €ring is
printed W tdwibnabnl. Beghogbtict @BGine@tnerd AGes® RBlp-@EcuplibiSas @dithd iely Gendild}ueRUL t ONS Can
provi de an easy choice (e.g. "liked" and "disliked ), making it nore
likely that readdr"g™ P sF6Y Helitiqrepdieidtadrertsiies sparet 4 lidmenigng! préity gssmipgdh hi gh
priorities temelioathanyeroetohif @tejagups sigyefgts fdkeship fropersefifrenlioy eld e epagiadéried
essenti al rfeadethige by the editors and are delivered to nost rel evant
subscribers. 35 The reader tti,ongJ_l}/ specifi es a serenddilnpi_t factor,

ei ther Gualitatively (EYg™ ¢S B "aoH t SUP P da “Ref e B istiverreit 1y. A

hi gh ser endPrE%) s Pt BriimgRet €  PREt e SHBMY 2B e Y fiofateerhi 6 der i ng

col | abor at i tee=cop’s reagershim e sizgef pghgrdefsaetionditionyppek ierder's dvertiving eropbriidge@idypactt rdet’s t he
correspondidyesiiction will be filled to the reader's specified capacity. A
di fferent serendipi rEspy@risonfwe?hcotmcez)rr fLan nl:c)tea ess%g[gglfi (?hgadfcgt_r_ differ ent _da%/(s of the
week. TgS reader al'S0 Opt 1 onal Ty sHEE Fres tIpr e Brrpart MLt 4E° Nt er est

wi t hi n 8" st BHiovangrrrS HodioF ety f &Sl Ut vl SHesEr s PRaffe 26) RO AU 1
8 DEC 2003 WO 01/Q3Q4R, RCIHAWNIRLOUET 3n 5.2 REAVAE brbpbBs B SR008H0¥%:f he
editors. Thr%ivfﬁlglergagcrso agc} It;'n% n{lyergg\ﬁnr Ith§ ac{lxlfgyse%\gnp%tonc%glgrpsg%st ?Img? rtl, QiltrzllepgegchV' gt !l;'ce qual It y
at which i mages can be Q?Ta ver ed. The reader opti ona}i Ty specil 1 es a
preference FOr tewer | nages or smaller images or both. If the nunmber or
size of images i Shen@fage syseuiG@dgvedshen vt MBGeScufBYicdlel pehki iM@hed a@tonthOwer

qual i ty36i . perchasiRf. 1t hQUVRIaisks @St JaiQI e REaviMshd @l €at er conpression). 5 At a

gl obal level, the reader specifies how quantities, dates, tinmes and

monet ary val ues &Fe&se|PgRHIF e PG ot PRAST Geesiglye infRre iR BHEY *units are
i mperi al oradvristng peereeate cfn @rade arbijramie 2rord @ovamadlof beimnasostrby st temogarhds: dhe lsve@d™t cur r ency,

and disaggregation is efficient because it is automatic. This makes it more cost-effective for publishers to deal with advertising
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whet her the | ocalization consist of in situ translation or annotation.
These preferences are derived fromthe reader's locality by defaubBDEEQGS
reduce reading difficulties caused by poor eyesight, the reader optlonaIPy
specifies a global preference for 10 a |l arger presentation. Both text and
i mges are scal ed accordingly, and less information is accommodat ed on each
page. The |IWAGUEBHY in which a news publication is publ PEH&BR0/OAH its
correspondi ng text encoding, is a property of the publication and not a
preference expressed by the user. Howewer, the netpage system can be

confi gur ed t.x re lEl‘Q}{anqg du‘egl Tt m@;dl'egflsut I’@,Q’Stl] IhQdeé't%& Vi §or i r]akl a‘I ) u ion | SEs.
2.2 ADVERTI g%m?zm revc u s%rs 5 t € han e ro nt n?u%la beca seofttfc gri%:?r eﬁ' Scnc ofla Ft p:’ I’]{_hgf the
editorial con % rp i é{? f ®he ‘advert' si Ry cont ent %b@w“ y
adverti si ngaﬂv?‘s'“gt °F"‘{:°é‘1°‘f§7a'b'r‘°é{‘éf%f’ bf‘%““e“ﬁ'{fﬂ'sf)’f a1"“‘ "f"f‘@“seﬂi‘ ‘t‘aéP"t“%ﬂ“‘ EEHEE Te"‘ Travel
ads, for exdmpfreriF@smpre |ikely to appear in a travel section than

el sewheres The vaj 4 Gor® fotidee: a@Gbbcn@l ih AlotpsLPGE ca R Do Bl bd PRk endiAR

therefore t gubﬁc:ngn QQMJoAal%nﬁlgrQan leca@s’ls. thé p@bll&a&o% QQL l JngYce 1& IQO[‘CQEH‘FPE)QQ}E]C 1gn|or§|E lgequllnunber S
of readers wt aced on

the basis of foc
20 parti cul éYF‘““s"é"F ‘§’fi’ BB OB P g‘i’ g‘“‘é"f’%‘,’“““""saﬂcd“"ﬁé?"f"i“é“m“‘a'l‘“‘“i‘ ﬂ?“?é‘?‘éé??‘“%d
CONCerns as&EEAEPwEP {PEE sl frhe PIRHHTOI eyt Mich@ F Y SBT AROHIE °f "DRMogr aphi cs
det er ni n¥ geﬁwsalh”°r*retlle'|°<elstdsd"<an@enpr eoccupatl ons as well as likely spending
pat ter ns I’IEWS d‘\lél Ilace%entq\as b?cn neg0§a¥cd Rc ager tg;:lor (I:%)tures% Qiq lélc Advemsemen da\rlfprccorés ag

'space” arrul ;di mensi onal * ent | y }{\ pu i'cation s
geogr aphi ¢ cd’xﬁé? age, “YRESPEre °5”f’ “ "é“"'?sé"ééf’e"}”?ﬂ‘i“}o"“ T‘f%”a"}*'%&"éeé’l"%ﬁi“’bs"”"

denogr aphi c¢’ “°"él‘ﬁ&‘Pfgﬁ@'b'tﬁaé.‘@l‘ée"éfr'@@“'a‘v‘al’sff APFseratize gblicafiony Lpitss & fifpnt 2dgtisimist he

net page sysfomentireadiettpage publication server conputes the approxi mate
mul ti-dinmensional size of a publication's sal eable advertising space on a
per - sect{impn,basi sysed ki g i Nt o account the publication's geographic
coverage, the section's readership, the size of each reader's section
edition, eaehiread®eimason&obe@pti Si Nng proportion, and each reader's

denographi c. | n coOapabiasoith Wintwd at dber pusiechindsclict BleanNBtrpager Sy st@imrald ows t he
adverti si ngnppaceind@nPe defined in greater 30 detail, and allows snaller
pieces of it to be sold separately. It therefore allows it to be sold at
closer to its tr el tygomizbey exanpl e, the sane advertising "slot" can be
sold in Marying RLARQNE AORS.JR several advertisers, with individual
readers' pages randonly receiving the advertisenent of one advertiser or
anot her, overall cptaegeerlsw ng the proportion of space sold to each
advertiser. The net pa 2 e system al l ows advertising to be linked directly to
det ai | ed product "'hfo ﬁrﬁt ron and online 35 purchasing. It therefore raises
the intrinsic val ﬂecuﬂfmxzitnhﬁ)fﬂﬂuﬂﬁ& isShialy pSP@GRspecBe HAW L cup@ii-gieNalrhadats on and

| ocal i zat i OR.iR.& oG 8d.AULORREIGR! | Y by netpage publication servers, an
advertising aggregator can provide arbitrarily broad coverage of both

geogr aphd® and  denbrglagptiie flssrine Fhigs comsighel ey pretings efia aumbrt estyeitisdtis vpedto pfrfideci ent
because it Riferegudrs ingteitsdor thefHuip@es sTakBSecPiimegipre ATORH theghf @atith ty@einfaiging apiedld] | sher s
to deal wi thuaguemnbedigiviag iBlBSEl bl feiGHbkblicatiop, Rt £: 126dsofhyAld mbre BacilEG 2003 WO
01/ 03019 PCRLimQOhH0 74 for 28 pubRGEH RBALIRI S bd kVRBveAaPoeklich BGLlol of GEBRHbA Ahe

advert i si ngsamﬁM@ELan oleltTelel uﬂﬁ o(@ﬂ‘ér%&it& ko9, AORSE DAL |§R|§llcal0§ is K@ o QQt x?pre[%t?polrt ion
eutra

adv usc Ileboratlve ﬁtér*a? /€€ ors as 1rt o{ d%a valuc yf its brandd l}ot l(nae foumi_hscvg]crea llgoratlye filterin

because of t 39 icle q} vertisin
aggr egat or ¥&'¥ cé{‘éref%i?f’s? TP 5’?";/“ 'B‘é"tg"\ﬁéé?‘i""&?ﬂ\/eértl sers and publishers, and
may place the san@n@OMEHELliSRERAL streel ddarddLitiE b, Rucblty (GBHohcQllbers, 2 globat byS WOT t h

noting that ad a&la@ggmgtb 4B rBELDAGE: publ i cation can be nore conpl ex than
ad placenent in the ication's traditional counterpart, because the

publication's advleqset\tptsrl mlﬂgcrespav&edmg Sosriyra@ntooI¥pds @x timeW\h likevist gohdmil mapeeinide f ul |
conpl exi 34 esnofmdwagot i ati ons bet ween advertisers, advertising aggregators
and publishers, the or eferred formof the netpage

T'he localization of advertising relies on the locality indicated in theuser’s contact details, while the targeting

Iexmes oExfgi)/ual%nséctw&cnrrptgtlserspaﬁuems|ng agi%Itors and tpt}éhstéfrs %\c Frcferred%orm (9 the neti)a

of advertising relies on personal information such as date of birth, gender, marital stat, income, profession, education, or
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system provi des sone autonmated support for these negotiations, including
support for automated auctions of advertising space. Automation isg pEC 2003
particularly desirable for the placenent of advertisenents which generate
smal | amounts of income, 10 such as snmall or highly |ocalized

adverti senments. Once placenent has been negoti ated, the aggregator captures
and edits tWOOHEBRI®Y ti sement and records it on a netpader/aoseryer .
Correspondi ngly, the publisher records the ad pl acenent on the rel evant

net page publication server. Wen the -net page publication server |ays out
each user’s DRLSQDAAGHs RYRLL SALiRQMn. 1 t Picks the rel evant advertisenents
fromthe netpage ad server. 15 2.3 USER PROFILES 2.3.1 Information
Filtering The per somet iszathe onosob reeiyersogehdforottibefr apyeribind gatstsomsnidreliinés on an
assortnent ohindisety +wsSEOS debage r@@foh de@er. I 1RO @BHsiciOfTormakidd Glivetelin@@s be bbbl Cat i on
cust om zat i @BGsis o2k d&dddpaatdc@atdwiitnebideds@ b ziPgs 4&Ct Or s contact details

pr esent atg’oon preferences The custom zation of a publication is %%F)I cally
publ i catidn- speci FFc'se" 8fd Eh *PHEPPStDtH LRGP EFGY raETYhYTEe HEint ai ned
by the rel eV "wernagec puta™F tatkionhieg devyperthem 26 shiyn dpfijuntr At 3 wes 2fifPt eri ng
vect or consregitigioppurppsiier nygigher’ isa @bl king Sf apflicagen proMiednd Ofublicewss 4 fp@sdind bt 1S used
to correl at eplicdif f erent users' interests for the purposes of naking
recommendati ons. Al t‘hou(gh there are benefits to maintaining a single

col l aborative fi | FEFFRGTVEELEP ™1 RaEpRATEHEPIPOF> ARG BayE T TP e WPBI i cat i on,
there are’ t WOF LAEETEM Hr f frelt Srvrpingr (5 F corhighatrioticy rudkpsipm tradeliyered bxsepylir at e

vect or for ekeheeseryted op getmingrr.delivehidip e Fringer fipdaipthigh thegserdisantenmineeThosorer Heapradeft ween t he
vectors of stibhoolihdsens: sguttlral o giamehepud| dtoatrinom dan decbmeenndihase of
subscri ber s pdtuid ipdnfee bt Rikcatdddivd @ATD @RS jt iBEired TRUM: inGadish BNdcliSardi laK@liyg t 0 want
to present Rinistabre HSRES6 of @ JiRBAoRhd MBisel b htnGitd ARG LWEELLES RS RREAy nf the

val ue of 19 t §edlo@l priod Ubuicds Aok OUNEL-&) SEWNELHs0, COI | @bOT ative filtering
vectors are therefore also maintained by the rel evant netpage publication

server. Contact d&keak ksg,suberibed 898l @ gubhiaive §07.9licrpeisher &d die.egicaiod pRRidCade js St at e,
country, tehephaneriid iEna prin@foRhcglaadu fayter. TGk kbFiRion @EredkLa BRERbAcned by a
net page regisetdad by 186 fe)ilpens 90T, RSB AbLiRIb dRFRELEN BNEESnndiRED KOl Agkufhose for

quantities, ,dat &snaARHetlofBS wy Fiustt KEW se gl obal and maintained 35 in the
same way. The [ocalization of advertisi ng relies on the locality indicated

in the WWer's conthagt IDdeted jollioste thafprsending ger paflgebtiingpy a ofticgedneesnt esinng el i es
on per sonal ssivafvememsingausgueh as date of birth, gender, marital stat,

i ncome, profession, education, or SUBSTI TUTE SHEET (Rule 26£ RO AU 1 8 DEC
2003 WO 01/ 03019 ’b?f‘i*’/‘i\"l"ﬁi%/’%‘if}"r“?é““‘-‘”ifﬁ RIAIT £ B rer A s VRSV BER s age
range and i PFEBHEPLERGEmrEhing Bsavsisiesor ity eHEtrs Be eays peieerinterper sonal
information for aflyRhld ShehGan RINDRSERr orh Fed pRERL BRLd: Qhimlssins TRLAL @hdded by the

rel eva_ntzsne!hxg&gﬁxblrca%gll‘ ;§ffn§d%§ t'heopavi&gsrp u@cr's' Sth pncognp ce IQI:E c:eau;.I ((::mesingo f]::cs, g%‘(gtnoul hr};:rcg g- ma ti on,
advertising can sis. of the d hi ¢ associ at ed

be targeted on the ba enogr ap| A
Rith the ussrrdsgreEr S5t B ts bt St s o s HPEFo Sl | oat i on
provi der and appl i:@akdaihesk Gp@SEo@3etnict iSuse@BMoutideGHitR-abbd RN tikdid (@ »s ddd t he
net page regicsliedth it PrecSHE VekraphBodttiabAS 815 NBLdE hAL, QRS Bid RRshE LIBEN 1l em  as

_shown in FI ?H&eﬁés 826;,L inckgigg' pri\_ge’?, dﬁﬂe@ agd“owliﬁgor settirxg?;gr!ysl;[mgcggflbio Qtripllélcr;rgsog?‘ﬁ{%hlain%g pUbl I sher
IS a Sp% a Ki Cr%tl on 8]’ oVl dge ana BTI catron 1s a Specl al

. th uSCl"lS’]q]COS%E si %%Ft):lilhi erprint ; & han wr];ir’l del 8 9a ({)U_ intai .
kind of ~ appiicati-on e ESC TSR 80U 1Ay 5& "SUtHST &Y P8 id& Wi Funber of
printers 802 SEARY™EAEHCHP'T HAt Wi “HE G ORPT ORIy Aiiitser
In addition to the user-specific netpage account, each user also has a netpage account 936 specific to each
printer the user is authorized to use. Each printer-specific account is used to accumulate micro-debits and credits related to

the user’s activities on that printer. The user is billed on a regular basis for any outstanding debit balances.

35 A user optionally appears in the netpage user directory 823, allowing other users to locate and direct e-mail

(ete.) to the user.

24 INTELLIGENT PAGE LAYOUT

‘The netpage publication server automatically lays out the pages of each user’s personalized publication on a

section-by-section basis. Since most adverlisements are in the form of pre-formatted rectangles, they are placed on the
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10 of users to use it. Each user has a single default printer (at 66), to
whi ch periodical publications are delivered by default, whilst pageg)E; 7003
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 t hewmi®gsotany particular printer, but instead raasabve@sst he | D when
it is required. The user may al so be designated as having admnistrative
privileges 69 on the pri nt er, allow nggthe user to authorize other users to
use the pri nte Ly has 15 meani ng if the printer requires

admi ni strative 84 for such operations. When a user subscribes
808 to a publi catmcmer&{a?rpuovoheecmabh beSifdRVed B Bild(y vary@g ad @ haGadniiGiiap pR¥i der 803)
i S aut hor i @l md Luifdf ddthe ad BoRaSRRCkTdiEds. PE Ll@&tﬂ is erﬁgutvchg alldfe o coaocgﬁe:foﬁul t

pri nter. Th‘c@edi@”&l‘l XAQ&!M artglccgt@\t G s ]paeingra@\f(oolsglgg n@&rla@&éﬁ'c&llb Ufin plypught!xgon bdda&l - Each

user mayshaye SeYeral RSNRaBQhy Ut @ pen is specific to a single user. If
a user is authorized to'use a particular printer, then that printer

recogni zes any offhdelieriae@nt seietad @, useigrludibp@exp@Assokitdd ingzetrsxdohicois hatabe t he

cor r espondi Aguitiseariopha@beidnges.nmai nt ai ned by a particul ar netpage registration
server, via the DNS in the usual way. A Wb term nal 809 can be authorized
to print on a parbi®PEF™ l‘f‘g‘fdﬂé’éce‘“‘ﬁ‘f“’l‘ HERPd BN HE  NEB D BYES BT net page
docurrent s ePfeBUNEErPEEyr Ry © WD C'%ﬁ‘yo"micﬁ@usffés‘?&’éscé'efrfv@?ﬂf“ém T% sgfr ¥Eed on t he
near est ﬁettv&g@cvpﬂrlfomverbema%@nmgpagemesayMnem!né@mdmwab eddions. on behal f of a
printer provider, fees and comm ssions on incone earned 25 through

publ i cationgs pri r@gg,qENp,Q,RJ;Ahe provider's printers. Such inconme can include
adverti si ng fees!Oan th!: &ij&m :Q&J&hn fs%o%ed foecfﬁgrmrb&& a%%c§§tl)r%p§mhc%% .
transaction.fees. If the printer is owned by the user, then the user is the
printer prow er. Each user also has a netpage account 820 which is used to
accunul at e m cr o-Teebhtystignd rehaish & g Badhora®mtRO$eiic de Serkiuleaddionat he
precedi N§ Pt AR Geweed Rl bsert] @dirds| 18e Fedi, infdrribdn Uik Gr (RPRER layoR A £:%6  and

t el ephone NuFRESH SonsisB bR gbfects zm@it@ ?@acfﬁsl@m,ag%geyg;.pmg aRLkM3EY, delivery and
| ocal i zati on settings; any er of biometric records 817, containing 30
the user's encodédcx's)ijﬁa‘Ealﬂ?fé‘YQTB"ed 4 repepeeptqd inj the Exte@sPQ Merkup ,La"aagh‘éwéw"lgthF ng nodel
819 aut omathxewsibld Spyleshert rbegae(@8). DL drdviges gytisd comyl oveanrdhorGittite ipdaym@mtof garedn account s
821, Wi th vilié @Rh Be SOBTRE CEWRBY KB RibeSs teidfproD@d 18 @yout| TRe @bt dodms EnBeddche

user - spegi fllnﬁhag@@Eep@@%lca@QQIUMSlatloﬁ@rﬁthb&h&@ﬂyph@la@aglmg@%d AimhekRAgmadgcount 936
specific to each printer the user is authorized to use. Each
printer-specificAREEBAPE tegesgsigepe irde HEE tPRLIzelcebastr cenrrsssd drbsgetiesman A @rdie edi t s
related to objtclrpecoclsssaéiﬂE@hiaeicilablitYﬂicte§ra0rqs($\4¢31brm@ri nter. The user is billed on a

regul ar basis forheq‘in(}(ll nsclr}cmsgnpa ser b| t bal ances pally

appear s in “,E he t g cp g‘i‘ l ¢ | l¥ brﬁ%gbandéia;i :c obj ects pnk%d tcxl§ow otgcctpthmlfgo | ocat e
and dirg g e (18t ey ‘"‘??5‘ Y"?’i‘bﬁcff@ scribeg atipvey Wﬁ’i‘lﬂ“@lﬂﬂf’ I‘-"’K@”Lﬁ{“’fﬁfﬁ The
net page éutfl’"f"&’a‘td"’oTr’PeéérFﬁ}aé‘?”‘“éfmc prepEct recatieRfe fr effrsn grriuietied siyages of each user's
personal i zed publication on a section-by-section basis. Since nost
advertisenments are in the formof pre-formatted rectangles, they are placed
on the SUB%T% JUFPsSHEETLERE| e 26) RO AU 18 DEC 2003 WO 01/ 03019

PCT/ AU00/ 007 7Gyeu? 8 [page heibae € T e Ediotnak bfal jcontent. The advertising ratio
for a sectilonotissh He achi eved with witkefiopjestarlyi ng advertising ratios on

i ndi vi dual 'B%?@es vﬁﬂs'?ﬁ"n t he—sect o dthd ad | ayout algorithmexploits
this. The #ggrithmpgggscontrgured—to attenpt—|to co-locate closely tied
editorial an adv eriGraghic BpctC®NT €Nt , [sS8UCh_as_pljaci ng ads for roofing materi al
speci fi cal IflgxigRrt hi nietewthyhl i cat | 5 of a special feature on
do-it-yourgelf roof °t r WICR i i content selected for the
user, i ncl gk TEXHpand associ ated 1nages arnjd graphics, is then laid out
according o varioudnaesthetic rulles. The entlire process, i ncluding the

sel ection ¢f—ads—af P'W@—Bé!—ecx_l_on—of__edi_t_oual content, nust be iterated
once the Ifayout h ,;,ea;.,m:wcu ged,—to—attenp nore cl osely achieve the

pt—t
user's st af] ed sectii®re Size preference. The sqction siIze
Watermark lZone -

gefore thl-gxtﬂnal conten
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10 preference can, however, be matched on average over tinme, allow ng
significant day-to-day variations. 2.5 DOCUMENT FORVAT Once the d QJ@FQZ hs
laid out, it is encoded for efficient distribution and persistent s @
on the netpage network. The primary efficiency nechanismis the separation
of information specific to a single user's edition and 15 . information
shared bet Ww¥@H1/4P01%t i pl e users' editions. The specific pofiovomizizon consi sts
of the page |ayout. The shared information consists of the objects to

whi ch the page | ayout refers, including-inmges, graphics, and pieces of
text. A textgobj eglue@dlAlnsyfully-formatted text represented in the

Ext ensi bl e Mar kupAs'-d@sQQéJ@iQ@ f(rWo)es (}f‘l?fhclgrg d!guhﬁwn a'?&%a?!?aﬁ: sl@ag@onsgcxel:tpe%pe Worl Language

(XSL). XSL B Aig ofi rated from the, arc ects 1o whicl ormatting Indepen ently of
the region |(r% to ﬁqlgﬂ gsﬁ’%ch? el Sh é tsw h‘gfmk’\s/\hl chinthis case is being

provi ded by the I‘avousvbscnﬂéh@bltcewtn rcabjue:@tixsmmm:alnmsgcamb&ddedr atidlks, Wanguage
codes t o EnadploBhcadtphge a2, b inaR S t&tczlc% ratilaeieddes: dypheratd on hints to
aid with paragraph formattin e object encodes an inage in the JPEG
2000 wavel et - based® Sémﬁ‘i??‘pé‘?saé%"f PR %S”'F gt"ﬁ’ﬁfha"“’,&"“@?‘ FPHTE * "y @neddes a 2D
graphi c in 3EH Abre “wett Eif"SFG‘faﬁWP‘C”§*‘ oAy offths mpfeest chafigle which gt fhe dsqdf

consi st's of ccaensysyd pxakat leyput. e speves ¢her prfelges cainckr' glrvaysii tet vorlly Pesdr ga thelagpikieebadeext f | ow
obj ect's t hr sughnd wihihehintagid is ohpjece GiiSeasks howsred byipedn ki pliSedaadled Anpiteving i€l ds as
descri beth abouve, cand: wal eh ftkussagi ©AsmuThestd Yt RBLEGLS BFf he25

sunmari zed indkicah okiBhaed servd B phn@¥eQidls oS BSnufeal 9.&9@9&3 QL NBLa SWit RRLS.L O

efficient dllh% 2 JSQ\Hrts cf3flen qglvlst;\qucg\gcep c-al_ ar% ared con tpage ! ayOUt Obj ects LayOUt
Attri but eFor ng% of %bj e%t I'1 nked obf‘gelc)%ps nﬁhgedﬁogﬁtl on | mage obj ect | DPEG

2000 G aphi cPosi tGnen r@eaipireceveddlthe otiectd DB itepdde flah o@wvenet il pner k-Exa@nie dpt | onal

t ext obj ect pobhDMEBk ndtiep sl pynpe one Application ID, etc. FieldType

Meani ng e atermarkone Substitute Sheet (Rule 26) RO AU 18 DEC 2003 WO
01/ 03019 “PCT/ AUOCT" 073 52 B FRSERIVERE TS TrRISBUTE ek Asyescenised above,
for pur pose8hEr EPFRCT Rt dic ST et s ofe i hip 61068 & mintr cag thefoedjed ipgicess he

net page net %hioRuch gees ip sgpema §B4H rfepay, Padre fof empout buiks o @pariat wds f £:omibdae shar ed
obj ects to mixirglsecing Thisgf uivalent WDEHB c@bBUDBE stiphedia priBdoddCatel © ik kc@ady t o be
di stri but edepctierbreizpageipubl i GabioRwser ver al l ocates, with the 5 help of
t he net Rage | D server 12, a unique |ID for each page, page instance,

do cuments” an d do Cl‘uﬁ.élﬂtr awﬁ'g{c&ﬂr&sénces 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 occurs, the server re-multicasts the corresponding shared
25 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-DemMAND DOCUMENTS
When a netpage document is requested on demand, it can be personalized and delivered in much the same
30 way as a periodical. However, since there is no shared content, delivery is made directly to the requesting printer without

the use of multicast.

When a non-netpage document is requested on demand, it is not personalized, and it is delivered via a
designated netpage formatting server which reformats it as a nctpage document. A netpage formatting server is a spccial
instance of a netpage publication server. The netpage formatting server has knowledge of various Internet document

35  formats, including Adobe’s Portable Document Format (PDF), and Hypertext Markup Language (HTML). In the case of
HTML, it can make use of the higher resolution of the printed page to present Web pages in a multi-column format, with a
table of contents. It can automatically include all Web pages directly linked to the requested page. The user can tune this

behavior via a preference.

The netpage formalting server makes standard netpage behavior, including interactivity and persistence,
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The server conputes a set of optimzed subsets of the shared content and
creates a nulticast channel for each subset, and then tags eachy 18 DEC 2003
user-specific layout with the nanmes of the mul ti cast channels whi ¢h WIPq
carry the shared content used by that |ayout. The server then pointcasts
each user's layouts to that user's printer via the appropriate page
server, andveménophe poi ntcasting is conplete, nulticast®Auoherrshar ed
content on the specified channels. After receiving its 10 pointcast, each
page server and printer subscribes .tost-he nmulticast channels specified in

t he page ! aXIQHthC oh anwllcrnggoc%nrg no %Lr wlha? %Sotngsm’ andeﬁ lH\aﬂgQ(no P{'g galfft;tar'CthiB nl;el'ltnt er

extracts fr ormat.Efr(l)m brFH t t td th id i WI ts page

|l ayouts. The page servers™ erea?sf%cfp é;n'f"f'3 sm&’raﬁdﬁ' Vé“mfﬁ%e °?"é° IRV r&%e"bl ayout s
and shared ¥dfitent. Once a printer has received all the objects to which
its page layouts refer, the printer re-creates the fully- popul ated | ayout
and then rasteri zesr@nd prints it. 15 Under normal circunstances, the
printer prints pages faster than they can be delivered. Assum ng a quarter
of each®ayt is CowsreEY with i mages, the average page has a size of |ess
t han 400KB. The giraerdl iscuseh otpitiet efstrednfdrmliog bpinin eixeend in ugfit 1000 28eikrepages i n
i ts i nter nabarti§plvBanpmaiproThyre arcabvd cases ¢igypfogaphytirereptaa sy sehiutkey eypeeratyend piblR@eypr i nt er
prints at acr)rpﬁér@hyﬂfxchedﬁﬁnet\@&g&bﬂlﬁﬂassﬁeGWAphyThi s is equivalent to 400KB or
about 3Moit of page data per second, which is simlar to the highest
expect ed rate of FEGE BACEPMT TEFY v RPTIEe BPEEEBAIT "h EPWEY R <%0 *Bven under
abnor mal10ci feemrsesseercve pariesuristine syxchatseprsstet@usifirst anvtngs o syeymiysxcepege hesfereibyper , it i S

likely that the usgr kevap ograr@%lsamr@d 59 agyﬁ,pelr@mpggaap@ %s REREL, uomplnx WJ@ef ore the
pr inter's 100 anQ grlcmalucnl reratcﬁrasug a wr gi% |any mes age fnﬁrtg:y ltSlFF one igy .can onlyebc dccr{p[ety\em the’ if the

printer’ s int ry unable to
make use of °“5' “°Ynﬁ‘|°t°€ Exde* GheRef Sfed f“ih'+°§f otpsE s EfP‘é’"Va‘Ti‘i‘é Pﬁ%‘t*ﬁdﬁé‘“’d b’dﬁ[’i"é’%&t i on
server t her BFgF Bdid foudidolfst 9 1t PEYS ket Sresaiipiipdtusine deryrlis ey 2 egpee PmonbrpAldecpRidst s.

Wien a cldi t isesthe prramitse Frugfo prsguesstgy fabange@esaieyatbudinst having jo prefenst 2 soeidarrs,  t he
server re- nuuteihg astisic kdr@ scao/in@spoirdic mifer sitaped ky2genodjieed sir Once a docurrent
is printed, a prlpnbtler can a@r oduce. an exact du% icate at any tine

retrieving its page I"aVBHS” “ANd LRRTERTE fodt PR T &IMeU5H k°”°3§)’éat°§er ver.

2.7 ON- DEMAREY Ifﬁ@iti%h?EfﬁFF‘S’“Wéﬁ”ﬁ‘ R im0 ( oadeoivabict=int aiacy ‘h?"éa@ég%*éa'“@ﬁd‘d%rrand it
can be per sOHENS Pedieumd ofdt foife pid pivve ke ristae ogiarperticul8 (resyggpyby desyriinger i odi cal .
However ,20si meeted fag peng iths putiey ke hairvetiing dnka@ngainst dehdssie nytheisgnavadeppalict @kl y to t he
requesti nNg fksheh thel theWkifidiQtihe medsddRand&® b@I thalkk nfedsageA St nuin\ MUt iEhasRQ Ree At g E
document i smkgquested on denmand, it is not personalized, and it is
delivered via a designated netpage formatting server whi ch reformats it as
a net page docunerf MAPHErHAYRETRY YeET Poerle 1S keravey o figribge mpjie kirathich g ance of a
net page pubimpesatticnofiis Seemyeghy done Thgcem@ttq ad erifigy anixtiter. N gri§er werivlraguskitawl edge of
var i ous 2bnt @mynéih alBaiHrRRE corddiiol BRERL BYlic kNGl kol idAG e cainke kihallveindoc unment
For mat  ( PDRje, perebireliadmytp@ retaiiby iddRibykibtinek@ @ WG Rurek T M) 2 aidithd cdiliBie 6ASE@E HTM.,
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35 with the server, and then uses the secret session key to encrypt the message data. A session key, by definition, can have an

arbitrarily shorl lifetime.

3.2 NETPAGE PRINTER SECURITY
Each netpage printer is assigned a pair of unique identifiers at time of manufacture which are stored in read-
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Cryptography is used to protect sensitive information, both in storage and
intransit, and to authenticate parties to a transaction. There ar e DL veng3
cl asses of cryptography in w despread use: secret-key cryptography and
public-key cryptography. The netpage network uses both classes of
cryptography. Secret-key cryptography, also referred to as symetric

crypt ogr aphYO 04e¥8y t he sane key to encrypt and 10 decrgpaumoiressage. Two
parties wishing to exchange nessages nust first arrange to securely
exchange the secret key. Public-key crypt ography, aI so r ef erred to as
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pai r. Public-key Tt ypleograph ke an ashentGetnd @ (€ fe@at @, tieqhd aless Hisgaat ur e.
The hol der eformkdd@apiin; vatfy k@yicGan create a known hash of a nessage and

t hen encyypt the hash using the private key. Anyone can then verify that
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nessage. | sxénhﬁ: l&)i U gkl feRer iv&ﬁcaplpﬁgdﬁﬁjaugnwatgbgg that'ﬁ%%u%@s&ets a\Ithb(ﬁJa of Jaﬂrerrﬂ@(:i pl ent
of the WESS@.QI@anS}ﬁthe\éﬁd’.dcj wer. erLaEE s&mgnf Js m&gm§§s§| ﬁepl:b§sheg§p9t!‘tu @)eobéipegfronn%t it has
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has to be anvahy €0 di stribute f)ut%{g?aé keys Whl ch prevents inpersonation.
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aut hori ty can® s é t“n‘(*éc "f)fﬁfl"ig'é"atﬁ'evw‘? a‘ﬁaﬁ fhe 'E‘e'rDt"i’ PriaEel e ’E“rP“h"“HF §tP*sdegr ee of
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of information belpeeR; Bessionef HagFoRk &L@rmdamy PS8 %@J pnmev\é&ﬁl}a 2103 mﬂl ly
happens i's &n}lae]:y p&h%oerhd&La% pCIQIIBtB?lL ﬂve a‘argcq)ut%ﬁtle storatge capacq %or scsslorhké(s angglll %Ut enti cates

it with r ef %rn%c oualeast cent used lcate authority, SES

key- exchange” Ke e certiTicare to exchange a secret session key 35
with the server, V&Eldl ptal@Mas WitB€Sngd NEpriGe Gk g£h and ﬁﬁ(Sﬂd@ﬂverk@%erttrQy ERGLY fer. i he
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lifetinme. 3 gnplNEe-QuDﬁ%peP ﬁLnN[ﬁRer%ﬁquBglsr}ed to USC(EhF prmter Iﬂﬁig V\h‘p s rrﬁant toq(now t}{ B §u§| .gned a

pair of uni nttt-enntll iflers at ed in read
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certificate in the registration database. The netpage regi stration server
acts as a certificate authority for netpage printers, since it has\/@%@%@a
to secret information allowing it to verify printer identity. 10

user subscribes to a publication, a record is created in the netpage

regi stration server database authorizing the publisher to print the

publ i cati onWPOBRE user's default printer or a specifi edrpvioieer . Every
docunent sent to a printer via a page server is addressed to a particular
user and is signed by the publisher ussng the publisher's private

SI gnat ur e key Thﬂth&éﬁQQak§p§Jc¥ﬁn¥npe d)ﬁal(’e HLJ %§H€ pe\é l’cgstl’%]lcn pl’O[O g?nglare tcln Qap dr)%% Ebase
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NETPAGE PEN SECURIMv: B4 etie-frersatperuplietey frgyraes ssagnd thrdmeraprfonere cingrantid fei er at
time of maneffacture which is stored in read-only nmenory 20 in the pen and
in the netpage registration server database. The pen ID 61 uni quely
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internally, indexed by the printer ID. Substitute Sheet (Rule 26) RO AU 1
8 DEC 2003 A 01/MasRk&iR&T/ AUO0/ 00773 -32- Al though a fake pen can

i npersonate a pens hdhedaltQys e Bk QS by At LNeiPkDTRGAS LrmOAldYrs Ad fQBbisPEN CaN
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pen. 3.4 SECURE DOCUMENTS The netpage system supports the delivery of
secure docunents such as tickets and coupons. The netpage 10 prijgtgr 2003
includes a facility to print watermarks, but will only do so on request
from publishers who are suitably authorized. The publisher indicates its
authority to print watermarks in its certificate, which the printer is able
t o aut hent i¢@#@301The "wat ermar k" printing process usesp@muab/eoersnati ve
dither matrix in specified "watermark"” regions of the page. Back-to-back
pages contain mrror-inmage watermark rggi ons whi ch coi nci de when printed.
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can be devel ?}g ilt-in feedback on verification 1Gre’ "o support
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easy poi nt-of-present t| on ocunent verification. O earl y nei t her the
wat ermark nor the user's photograph are secure in a cryptographic sense.
They si il y*2 pr oPFHR*™18j gni fi cant obstacle to casual forgery. Online
docunent veri fi cdtteorpzsee pyagmttic eaphearcsisyatipgirvrgeras apewitf hoebabearr (Fem cadh@®) provi des
an added | ev¥ rpfenigeewrity where it is needed, but is still not entirely
i mune to forgerigs, 3.3 Ng\ll)-ngPLgD ,g\TlC]\{1 In the net agc system forns
subnmitted b user s aprg S mlus S biome! rds 0 au cntxcbclt cusgrénd‘rugx?rfﬁsSE gmnrt chuscétpfdysta? e
per si st Ent l}"e" Br e regean 'ﬁ@"t ‘b%w "ﬁé@‘é‘“”sé’?ﬂ?‘@?g timepvpryine gen pgsidin & BiESRYei Arpossi bl e
for reci ot s dic At e tdtseret fpeerBEeroping bperciiaterat a b omTeLe®! payment s
made t hr ougll’vmt“hese@y*satffemhccapsxrcdfelsc-mebe@ttluethe@tnmm@zsa;hesasree al so i npossi ble for
t he payee Substitute SEhe t. RO’AU 18 DEC 2003 WD 01/ 03019
PCT/ AU00/ 00773 - " RODE 4™ 1 SEXORES " ECTRENI C
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of the typeasof payde€admtosaldes NG stblﬁieédnng lhﬂet§§T0g1515@5 dho 'ergl%if §for§ﬁ§l1 SR LhANt s
regi ster Wugchsp@xyqﬂgytsgﬁaﬁ,@ttgnsmp hority and are issued with certificates
containing their public signature keys. The certificate authority verifies
a cardhol der' s r 8¢, gt rsaeetnly detligitic Siomgri¢ theotiie apaund. for cegplel site apprOpr i at e,
and ver PP esgerdormrge ofvantdusy feegisSheloditriitina@e titdlipdn SD Wi tHA bibdEic &G GUhd 2ipagAS
appr opr i at ecgisteiak @ ITeted&: vaiRd the m{élﬁmm&sﬁectﬂtﬁﬂxﬁr idehigdy by tﬁc%gt\p@%lfrynelhep Enl vate

signature Kmhcs@c;%stnyonga.ngtnte@wpaymm&&t@,rS During the payment process,
these 10 certificates are used to nutually authenticate a nmerchant and

car dhol der and to authenticate them both to the paynent
Micro-PAYMENTS .

The netpage system includes a mechanism for micro-payments, to allow the user to be conveniently charged
35 for printing low-cost documents on demand and for copying copyright documents, and possibly also to allow the user to
be reimbursed for expenses incurred in printing advertising material. The latter depends on the level of subsidy already

provided to the user.

When the user registers for e-commerce, a network account is established which aggregates micro-payments.

The user reccives a statement on a regular basis, and can settle any outstanding debit balance using the standard payment
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gateway. SET has not yet been adopted wi dely, partly because cardhol der

mai nt enance of keys and certificates is considered burdensone. lf&ﬁ dzw
sol uti ons which nmaintain cardhol der keys and certificates on a se é
give the cardhol der access via a password have net with sonme success.

4.2 SET PAYMENTS In the netpage systemthe netpage registration server acts
as a proxy Won/ms¢e net page user (i.e. the cardhol der) PE¢WABER7[$aynment
transactions. The netpage system uses bionetrics to authenticate the user
and authorize SET paynents. Because th®&-system is pen-based, the bionetric
used is the user s on-line signature, consisting of tine-varying pen
position and pressure. A 20 fingerprint bionetric can al so be used by
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| dent it y | S <\:</:lﬁc trafsacnoa%gﬁn (hcbpa% sequent mr rouﬁh &h{ijpd%ds tzﬁﬁ?wuh?ﬁéfyanﬁcugn 1D, arﬁl the
regi strat i ofPFAY SBHLE PrRE '6""’2"5 °°t“ﬁ‘éf°rd‘§ BF &% ecord. The user's

phOt ogr aph is al %crﬂﬂtﬂ'o@ﬂﬁhrl)ugh a(-\p@ptvtu:ﬁ fs‘dot @Elgchndc QK&‘&L lttthle (Qt%n lrr.\@thgrltg uscr-Ehe SET
car dhol der unfq@%exﬁ& Eo@gdb@pa REtQF§§§ca|' c%m&eqmteg}dﬁgmcn@@gn pn%rnr&egégll)gtp'aégg tth I Vat €

Si g natu I’1% k\§¥ ‘5":" l'Plors 0 pmg canl 'Fo é)rotecll lﬁe user's pl’lVaCé gowevcr thc um lische% kn%wn to the ncip é(. s.(sﬁ:

payment car Otdw on s 0 y het page 1 strat| on
server enoug “‘FS?"r’?ﬂt ‘iab"hs tc‘)'séc‘fcveég‘ TR "ii‘é"é?’“v 0D S Vad "“ﬁc ?"N“ %ﬁ " Baynent
transacti ona°°“’0\t‘?§h"°‘tah‘€“tf}§er eventual |y supplies the bionetric to conplete a
payrrent for exar’pr xﬁthé/ rcéétrgim Qrger ﬁ’nste@cﬁ&zﬂt@igsean a§OQ)n1QJs q@a(tonihlgrbMeent zhtger Qll;dl agt er

secur el y tr a 1§a ntvt§a umque atias q)e()rS as hown mI'FHt I ﬂnWhencvcr the user acuv €s a ppc li khag ectl)sv1%qt{et ric data
to the nl%t pa lstercd agrbet ration server. server ?f( g { P'I f) ric with

respect to th8 USEPS JelPE R E B as"‘t“l"iéc""f)géﬁg‘ﬁ“ﬁ" s%{‘ﬁd“’ ‘I'“PSB'ﬁth’E TFEH“OW %8t s as the
user's proxy t feetoniretr RG" t“hé‘a‘SE*?“p’étWﬁ s thep it thedprerlings :ppligoRO- PAYMENTS
The net page syst &l sbglGhoh HERinflsalBRDRARE ikl BT i1 L0 BRI Siscr-Ririddal OW t he

user to be cONVEMBRLLVcaGERA 8 iwetyorhOke PT i NtiNg | ow-cost documents on
demand and for copying copyright docunents, and possibly also to allow the

user to be reinftrsed dﬁomalrempenmdmtmrcmeedd privateDeighante| kygforaeaty @F 4 isgisng

mat er i al20 Tdagicalicas  @ibw ideRe pelBati@ Mantadiers dn GMArlof 1@ fiserStiH Sy Eplicabtseathynformpiioavi ded t o

t he user. Wen t e user re isters for e-commerce, a network account is

est abl i shed whi c gt”é’@‘é{t UG PP P AT Dyperlind givafipaseipe sERTEPFA& R st at ement
on a regul aPPlifEps prdehalzonEr ugeefpy 2 mpnber bprodyiipeesut st andi ng debit bal ance using the

standard payment Eacﬁt,)ﬁagIJnTlat[Jém§Hﬁ,'§Lp& Btﬂnﬁov%ﬁ)mﬁ%éu bintns B@%&Q%alm 01703019

PCT/ AU0O/ 00 g%phc;on p:IgFa%rt Qlowsn creIhaned dQ)@I’he rovxde tarchcl\\,\ﬁi:rou fgcsacp be extended to
aggregat e SUDSEr | ption tees 1or peri odical Eh“WGul d al so ot herwi se be

present @8 t o t he Aus@icatibnprobiltecaf 1@ k pabiGHer of Rctidivel Gid@ibed Shiat ERBRAdmSecordd hduser’s
TRANSACTI ONGitineMB @tivéthdsh@Fibed PRAMRS bsSelRs tﬂ%)rp&a(gﬁquj:nal oéuﬂa@trog.i cul ar appl ication
context, the application is able to enbed a user- specific transaction ID
55 in the page. %ubse uen'tD |n{)ut through the page is tagged with the
transaction ID gnd e a3br Eatl on is thereby able to establish an
appropriate cont ex?mmf’"‘camts o) B B TR Ta“ge\?{ﬂ’ésffg??‘iﬁﬁt °"‘65’65(:‘TJ‘P°§‘3“taﬁrsyéﬂ'9h a page
whi ch i s nofEsEts Bperfs a&d TR WY &1 of et PRfpRls foCRp APl Rtk perresciphiet yser ' s
uni que i Herf'telnt‘f’ygetywmest ablish a context. A typ| cal exanpl e invol ves addi ng
I terrs from a pre C HIU a eeuetcg 13, ram i whi u € T1ZON1a; |mc£ lul"ta'lJ Uus; hoppl ng
carth To r%g;[crg(r:nﬁ;i{;e E{%i%?gg& bg’?&gfg&q ho " gv qch‘§q]° DHJ Iser f% 60 known
to the net

congaumng the name of the entity and a vertical column representing the lifeline of the entity. During the time an entity

vcmcal dlmensmn is' used to represent tm’le Each entity is reprcscnled by a rectangle

exists, the lifeline is shown as a dashed line. During the time an entity is active, the lifeline is shown as a double line.
35  Because the protocols considered here do not create or destroy entities, lifelines are gencrally cut short as soon as an

entity ceases to participate in a protocol.
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is not divulged to applications. This is to prevent different applicati
providers fromeasily correlating i.ndependently accunul ated behavi ODE& U 3
data. The netpage registration server instead maintains an anonynous

rel ati onship between a user and an application via a unique alias ID 65,
as shown in Figure 24. \Wenever the user activates a hyperlink tagged with
the 15 "regVe0EBEY" attri bute, the netpage page serverPeBAK®INNB net page
registration server to translate the associated application |D 64,
together with the pen ID 61, into an abks-as ID 65. The alias IDis then
subm tted t@ the §¥REEILBKveS ARRIL cation. The appl i cati on nmaintains state
information i ndexﬁgcfcl;}% clﬁ\JoJ r@ﬁol‘lagbscr%n)qwl éry@tﬁco@ns{htgv in urc @VG user- speC| fic
state information without know edge of egoa entlty of the user.
The system al so nhiat Birrsses aers I‘WId‘ép@ndemtﬂo@em'tblwﬁtlofcaztcieu&anqu&mawatlﬁ ogi gnat ure
key for eacHffohlyguurgepsers ediiRQwit ppt dogrewh boddSsych s @xiatljdh10Md iindge dbits Thidscafpal 1 cat i on
t r ansact i onselien plaehadetforodlivirhBeubkSiuctts oN@ivieualpYnicd PP bolnCaal tu QB S RIBEd bt

i nf or mati onebjekOinadishst the systemin routing product bar code (UPC)
"hyperlink" activations, the systemrecords a favorite application on
behal f of the usel™ T"B'f““‘aﬁfr PSR ET cBfins p fageere D St fyress docEgefrmapiBlsinedt iton i S
associ at ed hirtstidsgah dagypdng sievgerd. prirdipr i yicweher 1D a@mde deda@tionsy's thempe skt @bongblean
account on behdbcfmegt newigadiehed PPhdGA tisio@TippdOVID @L1he subtctbedlalaOWss, dd dc@ic@icedi t  and
debit thE) provhes had nedsiicks bdMcopghnhi8R G Bhdregd An application provider
can be a publisher of periodical subscribed content. The systemrecords the
user's W || i ngneS&P¥ Ffratele tralictipidl & Biasdt P phiid Feyutsieeigeiod soree ‘hcawesweﬁlfig as the
expect ed fr &N uisTs spreitdIPiinesalp iSHiphich HrayCOMNEINISGAT [ ONSpRROT.OCEL & thAuser's

comuni cati@ﬁﬂtpme(}ta@deépp'@eqﬁsne@atan ordered exchange of rressages bet ween
ent I t I es l n t he T@Cﬁ 1ca c&ytscatc arrgs theent SICI'EICII‘ e§erlls C;Qs aacs en%‘ {)rl nt er S and
servers ytilise a I f [gtpcff of § EFBPEPUE TR HEIE user
interaction’ ”fgﬁm’??ff"’f’t[i‘}é“r‘f’éipﬁ'é@"é ’?%afaé%d""Eﬁ%f'h”ﬁﬁ"‘@tad‘t%‘lm“‘i"éosl | lustrated by
way of a sequencern h&hag@@?vﬁﬁln'all’acam&mmw%ghlggn&z&%a)twa[gsl WLSQQ:OASSMI‘:@EC’ to

repr esent nﬁ&%ﬁg@lothl&mér%r]\QUdtsﬂgrelyv%l{stetoﬁrﬁ’uca.géhﬂ'en\ cm'lhcprmterﬁ) 1.gen¥ 0 repr esent
time. Each entity is represented by a rectangle containing the nane of the

entity and a ver tiftemibune ¢ narirelices ped @t tic prglictibver bk ebrinte of the entity.

DJrI ng the tl rre Ce Q;’ I ll(:i on BSe Sl’l u O c cumef el’lclurge h V\ﬂ as a daShed | I ne
Dur i ng ?a relevam aefm v?’ tPPI I:§ h tle%éll Ft %?’I rlt stft slothsubscnbcrh(s) ecedpagterswaa](:)ubl e
line. 35 BeCauserfne” protet t?)e V%"’”ésc‘f?‘?%’i °8‘&°ﬁ'l€ad W%F@“HB“"??W seeped grsisiangiest r oy
entities, I?"fhéTg‘f HES a”ziP'é'c’g‘é"h'@‘r'ﬁI“HP?P"C‘UE“"‘%6‘F"P°’Sa§ e ObET Eayired ppneniobiecis ey ceases t o
parti ci pat e k" lepn ronutsie Bt previSiih eoinictsi fpcameBiy@adres. ThiRUbve b2 Ge sBREs ARY «drBleDEC 2003
WO 01/ 0301 HoRET AWDEHQEF, 7B italBb thbpridterSUBBERIfH©ON DELI VERY PROTOCOL A
preferred enbodi nent of a subscription delivery protocol is shown in Figure
40. A | ar ges NUMbeLQfu ASHHS PRBYcosUPSCribe to a perl odi cal pubI i cation. Each
user's le tion Wrcpﬁdin@ddﬂen%y}hypegdkact \gtroﬁpot(ocoYI’ss ow.an urcqy users' editions wll
share common content such as text objects ana ée obj ects. The
subscription 5 dé@jayercicksyp Utc'ea@m-ththeageﬂ&xom@erde:lmwmss]c disoumeetes &hpigtiCt Ures to
i ndi vi dual g B GheSlick eRifP Ok REGAS togatidd i the Ghgd ThY @RS 21SHAGLAH OO BitoBRtpen 7] €Ct'S Vi a
mul ti cast. dkhe& appbimaki on (i.e. publisher) first obtains a docunent ID 51
for each docunment froman ID server 12. It then sends each docunent
structure, incl udfeRgie damigre Kuhrd. b Rvaitfdpeiies reteser [0ptiding ¢ ratiglarpize page
server 30 rBSponsiish ey sifegy befriecad o trmnks Senowatcialil GORT e, TDprinktted NCl Udes
its own appbrivaahd perD, ikwditer DIRE hEif hd celbeasn @hd jaissehd? 65, and the rel evant
10 set of rrultlcast channel nanes. It signs the nessage using its private
signature key. THE "BagE" & & e § 'Ffé“f%fﬁip‘l‘ﬁp?%‘ﬁa'ﬁﬁ°‘°r"lz')°sa*ﬁ'a* ingft ploge™™s D t 0
obtain fr orfPF Al fe g S !iatit GFPmERPaseiyentifpe clerstt fs@ Dpwindilemeyt 84t derpeckDedE  t he
user's sel ettigche prriftdepplictpy 1§24 fndhitkd Strany ddpeningsx e thegiNs] tye ngedieadeds hor t he
appl i caBp onprlieton ameyholies telygicauser.' s  default printer), and the application's
certificate.

The page server uses the pen ID 61 to obtain the corresponding user ID 60 from the registration scrver 11,
and then allocates a globally unique hyperlink request ID 52 and builds a hyperlink request 934. The hyperlink request

class diagram is shown in Figure 41. The hyperlink request records the IDs of the requesting user and printer, and
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The application's certificate allows the page server to verity the nessage
signature. The page server's request 15 to the registration ser vesgfgzgtlma
if the application ID and alias ID don't together identify a subscription
808. The page server then allocates docunent and page instance |IDs and
forwards the page descriptions, including page IDs 50, to the printer. It
i ncl udes t heonrdsewant set of mnulticast channel nanes fecTAtwoq@ri nter to
listen to. It then returns the newly allocated page I1Ds to the application
for future reference. Once the applicagd.on has distributed all of the
docunent St.rdHIS,eHEe%EckeEP ctnhkeinSEUbg%zCH bers' ”§el %c,t ed printers via the 20

rel evant page servers, it multicastd THe" VR 608 “SHH3 &ty "Bt e=Yhar ed

obj ects on ?"ﬁ@""B'f'B\‘?i‘héﬁPEI"%?”sel ected nulticast channels. Both page servers
and pr inters noni 'thQ_Eppltchﬁ) ﬁ@p{st‘E‘s;oﬁt BociWete txdc&dﬁétto ﬁ&@m%l‘:cﬁic @Bg aKd%@&isVa_e their

r EF]UI red C OB e lDQbfro%Q& @-scrvl-rhg){then%n@ b ngxmenatplhcepagre grv&)qulpﬁgibec f&r ﬂ?doRl}lS:Vs' ousl y
pol nt CaSt5 dQ H@J&deﬂo cHg-tNerthggqucs;l;hg)agesc?i/lcrls and 1}EcFecrIBl<a gcst%er vers to add COITp| ete

C

docunent s tog’?helr da%abases, and' Tt allows the printers to print the
docunents. 5.2 HYPRERdNie sAEHinY ATy RS OGlappRaioAD priefirg fageadherarvbadiemrent of a
hyper | i nk aetrdspsaitng @A IDREQL@EIOk2. ThE firS Fuep\Mver rdlectftheGleif HedyperV RfdesthasdSREB orGl | CKS ON
a net pagc Wolirdendfthi@R@e pen, the pen communicates the click to the nearest
net page printer 601. The click identifies the page and a | ocation on the
page. The pri nt er™aFeEadir Rt dpaenimegpndpfee PHB ryephehpwyiiocaefraec FRs 19

connect i'®n prootiginladds fyenrgr dophero id et eqabasradfinally jeds thch@e ENGjonstdTe ropetingor k
address of #dwe. page server | OGa handling the particular page 30 ID 50. The
address may al readé/ be inits cache if the user has recently interacted
with the same pagd® "FHE BPIhTR P U heR= ey RS Orhds Yehofme it S pri nt er

| D 62, the PagEht D% T heressienear thompicaont Thigalipys gesrrligfiop restdiifydrsgge ser ver

| oads t he pagéc deestér hgyredin «Bajedent i fi ed by the page | D and det erm nes which
i npUt elgment’ s € eerm € uiir.':sauas‘r;I 2 itehg“ |II‘C(V?JI§ ’Jai Tl use iis@' en esxrsmarl, ervtrI;leen sr el evant

i nput el1§msm“i s [%Fag/:pdgfwnt}gkﬁ ;e/l_i’rft’éh‘tt §§ffl,hq iejﬁetfgége [’s'he'rb‘t\%/_efr”iﬁgne OBt ai ns t he
associ at ed apprreation 1B e~ ardf ik O sedh Fddl BrHnTEd %'y Phe DNS,

t he networ k™IS Mo PR Bplis By Fegrordspte deterfieion et hepyy 'P-Hécasydici cat i on
71. The pag@&*dRivisrmeipsesnt torie 2plkstion flodm e @rriirtiomip mstablibfer weoreiéspandeiy user | D
60 from t hetvredighiagivafi@t i on server 11, and then allocates a gl obally uni gque
hyperlink request ID 52 and builds a hyperlink request 934. The hyperlink

request ocl s di@ghAMcrRSoadIOV¥Roby, Figure 41. The hyperlink request records

the IDs of the r e\ﬂm%%%;& 439 Medfelon ﬁ]'élgic\%ﬂ ar]\%%%a?%\atﬁlg%?o%ﬁ&&cts H‘; sﬁok§bﬁe}e1ntéareg( Rul'e 26)

hyperlink i ngtg%{’ncé\ﬁgélé’. d‘i’ﬁg 'nade f{s #g'\cl)e‘rh ¥fien sends its own server |D 53,

t he hyperlink requasiter foldrds haRalintshes olvi gaikéer 002,110 pab 1@ soagaplokeGat tb Gdpage £he

appl i cati onoprfackkCags a response docunent according to application-specific

| ogi c, % d obtains a docunent ID 51 froman ID server 12. It then sends
the docdffent to t'AEEHEGE EEPpBr derien f dafiets ivtyigs aptdeqiies vaisitpsTens 5 newl y
al | ocat ed | 5% beyetthwpke werteks Asheingte criyes inpungemppaigpaexsielf §78 the ggelsDeramehdstitia e

hyper | i nk redgtesttex|®dsddeinsecond page server sends the hyperlink request ID
and application IR 1o _tdh§ first pa e server to obtain the correspondi ng
user | D and printer FEe2" THE Fryst "payesmiery et 'PAY *F egirést if the
hyper | i nk r8Yti&dt HEEOEIHT ¥ St Ereeioa Thepgirmtign gyef fealfigsiie usa ppptsioediae b BhPen The
second pPagendies Yo kit endwiths cerchd i to iirst oS ameivipaget PBst hE@nveredt Ur ns t he
new y al | oc&tsiekks pagee tefdsatibnQervertdiint tra@exi@iip kehuesaits p@ddsrveamibigec behve appaypt €8 @ docunent
to its own wakabaseeeand finally sends the page descriptions to the
requesting printer. The hyperlink instance may include a neani ngful
transaction ID 5 { in \\;vhi ch case the first page server includes the
transacti on 4 D i %GW‘@Ehn%'g‘é“%gch’é:ecﬁ‘t to the application. This allows the

appl i ca&%on to eSTADEI"SA A T r anSalls Stk s PettrizcerBht e Porerhe "hyperl i nk
acti vat i’dn appends the stroke o the signature field’s digital ink.

After a period of inactivity in the zone of the signature ficld, the page server sends the pen ID 61 and the
pending strokes to the registration server 11 for verification. It also sends the application 1D 64 associated with the form

of which the signature field is part, as well as the form ID 56 and the current data content of the form. The registration
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15 If the hyperlink requires a user alias, i.e. its "alias requi reg'
attribute is set, then the first page server sends both the pen | S Colfie
the hyperlink's application ID 64 to the registration server | | to obtain
not just the user ID corresponding to the pen ID but also the alias ID 65
corresponding to the application ID and the user ID. It includes the alias
IDin the n’@g%@gwsent to the application, allow ng thBCENPEZion to
establish a user-specific context for the hyperlink activation. 20 5.3
HANDWRI TI NG RECOGNI TI ON PROTOCOL When -& -user draws a stroke on a netpage

Wi th a net page idp@s i BE cReRnGD I B GRLES ind 305 HlahiO¥SankDich IR sRQALBSL. Net page
pri nter. Th@rol&i& an@er'ls g’g@iﬂfre! (gnlceeﬁxastvgﬁed ptaggﬁatuﬁr“}i r 'strg@‘n]; J;rvep&!csthbgﬁl)&@n%% 64Trnie pri nter
a

forwards the.nsBo b Refd we S sMoRELALEL, LD, 0%, [ he page |D 50 and stroke
path to thes:enga}lgeeoféee{:v%Fh 10 pi?ic“mh‘te tl%spualfS : ."”2’25""‘i‘h£e)s tgcqﬁvem EBrver®foads the
i

rm data, an reurlnctlia slljnaurc Yest a- i .
page descgiption géjr{ i %I e "E)}‘/j " Eaé’éf’el'°E3’“é\’ﬁ(ﬂ”g°<férfeéE‘?ﬁ"ﬁ?esém\'mi‘g&ﬁ“ﬂ nput
clenment's ZBA&SBYES T ERNG e ™ Of Foie! TRt ¥reetEs. Assuming the rel evant
i nput el ement i s e dig@Xtignfure@lcthicOtl Sias 1b B¢ RAGCHSEL VE ThAPPR D GS1e Fofh&o capifel OKE T O
the text fi@hghSedii@idal i nk. 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 | | for interpretation. The registration server
identifies the us@P"VHIPRYBYAG ng to the pen, 30 and uses the user's
accunul at ed handvit TTTHGHBER 2 BD2:0pigior pioet ippet » Filvs St r okes as handwritten
text. Ontle it hasrc&QitMeol & vi;h&nsﬁp&lglkaetgatignolt i Wliows tﬁe@%m&,ﬁ%eﬂnrs@&jn ofn server
returns the.hext olQpeliuafigguest i ng page server. The page server appends the
text to the text value of the text field. 5.4 SIGNATURE VERI FI CATI ON
PROTOCOL Assumi ngn tdrese §f piorarhyrelin reiiterliviag gén moe scit byahe skasakd o nt grisest s i s a
si gnat ur e f Pekcden@80he firhie s@aige oS erduebated:0f the Bbn. BRPRN@Saink APsighatufe BHE it t he
si gnat ur e f ipgkaonSerlésGick Gk by d’)]tkictingatfxet @4 1126508 bct@0wi® fne l;oﬂ@&);d'ing li:EuM sjgrlgturrz EL@ zone of

the si gnfst u&b@iniflgitl@L(gcspot\ﬁggcrpﬁgchoé@errééﬁtralio§§nga. t he_ pen | D 61 and the pendi ng
strokes to the registration server | | for verification. It also sends the

application ID 64 associated with the form of which the signature field is
part, as wefl as EREFPYPRTTS6 and the current data content of the form
The regi Strggi on SN E%;I;LI;I;UTE SHEET (Rule 26) RO AU 1 8 DEC 2003 WO 01/03019
PCT/ AUOO/ 00773 -{Zf;nms%@yuenggai entifi es t he user corresponding to the pen,
and uses the user's (iynﬁm ¢st gifat Gra” BT BHEtr T 18t B K P i aE? st rokes
as the yser” & CPGHREUT B2 eahrie Vaf's HLEgaap ipriorartce { Y & roprgisae ere @mporcpipThe

regi strdti ofi" '@dPVEt PiREBEttvanomish dngeat IPapfibd hRsi@A02grreni-ragpemt chviD1@B sctugd | dent i fy
t he user's ‘apppbircitteidoft < e bopse €204 wat €7 & kignabdie plsey,.and if fortndigiam k8es t he key
t 0 gener at evagpadit @iidrialin ord io graBetid is@ (0O few hdrBusfoDfeMEBRuRe wikA Ghe KoRlnglioNShe tore di i t al
S! gpat ure t 07 hdies £ RGULSbd whith s PRy SEHME the end 108of @%@mé@ﬂ(&%;ﬁé@%&%l b he 5
digital signatm&s bk Aol Ge SiGRNYLE5d Ll gpoﬂ’«gﬁ ndlsgeg(lo§ll?] F:';%efﬁ? ﬁ?&a’l%%seog o Or M s
status tg frozen, ,The ne:lngl'l{iarlnou&c'd gpature lac uggs the a.l ARn S 52 of the
correspondllrllgsuu&er. This”a [ows a si ngre " fBF R o™ Ea B trse it "6 users'

si gnat ur es. '5YEEORA EUBIM 'SSPORF BrOOEO e &TEF # @¥f! SHOSE et B8 a form
submi ssi on PrBtEEEGTehEads HH W mjiahendicesi 4 és e able o@nafigrk prtddgdsmribasiton occurs via a
form hyperl i nk aGlsé M(ﬁrt(c'd Qiﬂ:rn lh_L govcl lb’H§a t&Ql‘oJﬂ%’ﬁEﬁn onQECQL&CIP?l Th((:ja%tfnlnzn?ldx'allsg1 Section

5.2, with n%monf Qﬁc%(%ﬂ?]%lslag %‘9 -itrlnognn af | N 0 ce ase,.of .2 FO_I’.m yperl I nk,
t he hyperlink activation rrestssaLgem%ént l%y“hf[ﬁ’e];tpﬁeé'gmZ"égr"c\’fé"r‘ami'@ T8 he

appl i cattPon 71 aho coonbains atohe! rifgik bDanb6 « @R Garink 8y1€ Uk iGBtcarE@t @3 cont ent
of t _he f Or MAith hib b I&fa afst@s MoG@INTy AL ﬂl—Slzamé/m(ﬁ:itc_g Ratoy bR \vft;iinﬁﬂedx&singtlb&.eﬂth& mginlg )
appl i cati onaM@t hif 1196 B 3AR nONE Ve vRUM G 1o LREenL2b BShe b BR @S 5RG) ated with

the correspongiong. o o b ShINAL ULE 1209 1o 12, Q0% 310LNGL0G (SOrL S5RONdI ng
certificate fro@‘;\[rﬁgabﬁ%ﬂ' stration server 11

respective barrel 125 is secured to the pen top 105 in operation and arranged to rotate therewith. The
35 cam barrel 125 includes a cam 126 in the form of a stot within the walls 181 of the cam barrel. Cam followers 127 and
128 projecting from slider blocks 123 and 124 fit within the cam slot 126. On rotation of the cam barrel 125, the slider
blocks 123 or 124 move relative to each other to project either the pen nib 119 or stylus nib 121 out through the hole 122

in the metal end piece 114. The pen 101 has three states of operation. By turning the top 105 through 90° steps, the three
states are:
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6 NETPAGE PEN DESCRI PTI ON 6.1 PEN MECHANI CS Referring to Figures 8 and 9,
the pen, generally designated by reference nuneral 101, includes &§HeosHgg
102 in the formof a plastics noulding having walls 103 defining an
interior space 104 for nounting the pen conponents. The 20 pen top 105 is
in operation rotatably nounted at one end 106 of the housing 102. A

sem -transpar@aniiicover 107 is secured to the opposite advd@def the
housi ng 102. The cover 107 is al so of noul ded plastics, and is forned from
sem - transparent material in order togenable the user to view the status
of the LED nounted wi thin the housing 102. The cover 107 includes a main
part 109 which stB&{3AtI41fy surrounds the end 108 of the housing 102 and a
proj ecting -porti encadid nswhiich; P oj ects back fromthe main part 109 and fits
within a corresponding slot IIl fornmed in the walls 103 of the 25 housing
102. A radi‘o ant Bfbfan*rarioder 48 vhd it adsuleie tid2!tobe proj ecting portion |10,

wi thin the housi mgccén@aexpécrzewmt,dna;oeﬁqlsﬂew&%&héwlfo%;&QISWh.% WBREMIURE 113A on

t he COVGS :I'SQCan %x%CIg{ZS mgga mt‘rand [hq_’p lg Mr%rogdmg mt'rarcd g fation fcp ro;cc?o on:l'4ﬂc surfpcg: lArlfl i ng
correspondi, nﬂg SCr nag ce A14°% able to
rt

enabl e ink ¢ for{eccxdm%ﬂfchd radlaioF]from the su ace %67 is a
tri-color STYf ﬂ°§ v B(I;IE'I;_‘)" 49 °“35na ’ﬁ“’fﬁf"é"&w ﬁ@é”ﬂ“?h '"dfﬁéa“éﬁfaésﬁﬁ%i”fﬁ’“ie’éﬂ 480

mount ed on HRehRRY Pepudipgoperafippeol etpept ! PlsAn oFy begkd3Si (rmpddign relded slex tidiies) t op  of

t he pen 10ZIitsfwirn yooe & ladd-rajrcs @midrared ben foitd thetsypface BOrecdineimpe anto@magpevrdtze bot h as
a nor mal 0 meoler sugly Witk 13p@iecaRtton@Gend ol iR Recdi@BlcKich 029 StbyikiiGatactAD7 Witk arfd@thee€ar t r i dge
118  with rilidn deln ARG 128, AStryihati B dorlkisW chelbarSed Yohhd§ 19712 1l &b vRB25RURE BE ST de by
Sl de \M t hl r}ccﬁaQleJ'bglJ Ilﬁgts JVQ\Z! thc E\lmtbpl%rnst th,gnlal:lnlkh {hcq)gtgr; Jo*taglggn Q{!u lonjtqh%mf&nl t he

Styl us nib J’(Q';LmOGn c cco cna e recha 3 Oce v 1on cf e metal end
pl ece 114 1 %@ab u?th 5 PCE%Y\B‘ lq t{&g QE Qgr]'%‘) 13 mducll Th secoB fF)&kS 123

, 0 h
and 124 g P%X 129 alio mcamti an m{r ed LED l[!(B a@j énfrfr?_d lg déodellidg’or geﬁdm%dtsmceﬂ\gm |i?bcam baireélgb ecti vel y.
A rot at 3Bl é”“‘é?é‘r‘ﬁ’ﬁ‘éf"f"é I‘2° 1‘2“’5 "I“é}”‘%"é“c b eed 9 Vitpke i préshte £BYs 2BETMitepn e Pt | on and
arranged t deitednrliet i the ferecnint A nivTHHer I8s nibd ph ThalR plelodif QB4 derpss|lightfes thalREEM 126 i N
the form ofl4xiagflegrs (wk shdymotniren iverliderdlokB13 agif12¢t he cam barrel . Cam fol | owers

127 and 128 pro ti.n r_ bl ocks and 124 fit within the cam
slot 126. On rot JR%%&”H" e ‘{ ﬁ"m"é‘”?ﬁ’%“’°‘“°w1’d“i*2e%" “%"H“e”‘ic:’f'"gd"é#" SEPRREL A3 or 124

move rel ati'Ve™"t'd BN BEHEP 'PE preos et I¥j@R%E t he pen nib 119 or stylus nib
121 out through the hole 122 in the netal end piece 114, The pen 101 has

t hree skatee of epepatoen. By turning the top 105 thr ough 90 steps, the
three states ar @i pSUBSThahbdd kb dé&irlinle The pofidiul bers @i6(bynRGH AW orlilk clkfge 2008 b NO

01/ 03019 P@-aénﬁmﬁy |Qgrzd753eclm38n &aydtM&rféLglgthmlchityutie n@Lﬂ records tﬂlﬂ)ca{;@r&zitarﬁiorﬁjgce 118 nib
119 out; amgrcsl N.%ttog Qgez[nd £ anggaercglguiatd%lsl%fm nn 1211 :Lngl IprIn thQQJauﬁ&t%Lﬂﬂfﬁg o‘}(gp nib 121
out. A SeCQMnd c‘lngc?ﬁcr E)%étlfgcgcbntr!ﬂér cl[mygcalculqcs%eo an.el Ct 4 OnECé\% -£0- tzﬁq a.ncc‘?ro 1.30 whi ch

Sits \M rs cctlvc zstomon 905 vcd on the a ed secon lcnfaronor %amit an i nfrared
LED 131 E) € N Fat ™A% ati on for projection onto the surface.
An i mage sensor ﬂz‘aangmsmpdh@wn ehe ehicD UNEEh 10NantrkhenitSiR GEHAGhK fidu@icPCRBerybed f or

recei ving rfﬁtc&ua%&m;rgea@i@fcimans&agsgmothbn%m,ﬁ&\%;@cﬁe The second flex PCB 129
al so nounts a radio frequency chip 133, ich includes an RF transmtter

and RF recei ver, Ventie rsn is i ot o leteirr the fifitp in 8y isfromitetonit & firkd Wepn byperiflt | on of

t he pen 10Inovesa orpid dighal ink & ks bABS Witkuotierpand oif horan 10DdHuTR Gcl@ds @ Bufer pla@Siid CS)  SitS
wi t hin 8he stErOAgRdt mﬂﬁ;foraﬂdx"ﬁlfe@jlﬂﬁrﬁjﬁs oand pei‘\ Fﬂilif)r&ﬁ @Qur@(@amczgah&srﬁ th:@lat&ur face and
recei ves images onto the i mage sensor 132. 10 Power supply wires 136
connect the conpBhBAPYE" BR!f hacugdeybideerd ExPPEB it g 10h Flgat!P ep joccdstmact s 137
whi ch are risttipedtimoreitg! Bif arehitetties oftbreentodiar hipli 34 1FRG¢ 10 Asotsterarirnataich@BthaRarect s t o

t he batt er y33oBmtegcdsr 11237 andr stdwa EL B b ikahatiod 26, 13 1And 1R foeenwolED 14372@C har geabl e
battery 13%esidsasomhdidabdaisehe cam barrel 125 in contact with the battery

cont act An i nduction char coil 140 is nounted about the second flex
PCB 129”1 0 enabl &° P°é&°r‘1‘é?chfhf‘ig34d‘f°'“‘f"h"e°°’ﬁ%{’t“§ BPeG7on D By 146 TRERTE C1e%° O e second
flex PCB I29ratr8terisuftcdrdin cimft BrbaemprER? 104 3513K8 DR Hareds pHwtlotli ode 144
for det ect pmigg-teldigpoacenighi aringed P levec damabasignabfom 12 BredsGsondhaiosi44lvedizithe st yl us
120 or thesigmk cartridge 118 is used for witing, in order to enable a
determ nation of the forc

An image sensor mterface 152 interfaces with the image sensor 132. A transceiver controller 153 and base

SENS! or yvs prov1df% mountc on t‘?ei secon
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being applied to the surface by the pen nib 119 or stylus nib 121. ﬂﬁ’%‘z'mﬁ
phot odi odc 144 detects light fromthe IR LED 143 via reflectors Zrﬁu
shown) nounted on the slider blocks 123 and 124. Rubber grip pads 141 and
142 are provided towards the end 108 of the housing 102 to assist gripping
the pen 101, and top 105 also includes a clip 142 for clipping the pen 101
to a pocketwod03692 PEN CONTROLLER The pen 101 is arr angecuobt/mrgset ermi ne t he
position of its nib (stylus nib 121 or ink cartridge nib 119) by i mging,
in the infrared spectrum an area of the surface in the vicinity of the
nib. It records the location data.f the nearest |ocation tag, and is
arranged togg‘gf%tfﬂ[}]gg e%f 'ﬁ?—:-d f sfcgncéh tl(;)"?Rp]fhﬁg”rﬁh'bh S 2R AT PO TR ocat i on
tab utilisifg optT e IS HAY @At rol Il er chip 134. The controller chip 134
cal cul ates the orineatuiii@Reesf 145 RRurd BB dcBBE 108 0N irkly O @D sufHlcSEARGE.f rOom 25
the per spectchsy@diosibOhd br@Lus@RREsiMEd Qlol H8 ebNRASDndi Ana phdbuls b Sh3Gaah,N€  RF
chi p 133 @ngmmkﬁﬂnglhg'r;d% tanngvcrnﬁnt iSJhQ\%di %%Qfortﬁl'a’ncacgg%{tz) rggngz??ug!)sgdlgcapl gsglk dat a

g or e

(which is encrypted for security and packa "¢l ent” transmi ssi on)
to the conputing Bygtem “N\ign thisevepenpoicgs (rinscdhangeoliofisiandreoet e, 154, he

di gi tal i nkimgi@tegoriingriicd 192 S¥inrdiog d47as 5128 DRAMF 1 B2 B Esrac¥ M Lieit B@opeBIC1Ale NMoOVes
out of I angex Corﬁﬂ)r@iilst(mcir&linlkS a.dﬁlﬁ:asojlaﬁrsnUifuLﬁ)FseQ)avmpltohl:icﬂnttlc%arzaﬂﬁchil.()l (t he pen 101
circuitry includes a buffer arranged to 30 store digital ink data for
approxi mat el y 12 i At €5 b 2' PHEPBERTL ftst 1 9P Bpodceidy Mispdin EeyoriafivPoeiah be
transni t Yedant ideesived Tmespeckyitkprp K [T &ipbusedn NPkE@K, | et Bzt atiivesogBigomnd f | ex
PCB 129 in ¢demapeionsdt @dMinifereGunred Sydéh™,ilEEE BrankbioG ko EdivaGbads, Viok 47usdbé Atdnag i N nore
detail the apochict €6didRd @fkin §yheCORl Ok i@t chip 134. Figure 10 al so shows
representations of the RE chip 133, the inmage sensor 132, the tri-color
status LED 116, tHe™1" B 45UM 1t t BF-LERr TSP Periehd nfeRiof Yercls pedfisior it ED 143,
and the foftsE "Eerebie litoree ddescddyi 15@HicThaity tpnfoeonmior ivobia 14¢ fnil pked 34

i ncl udest®a eontnold Bhg tprecessors ddbndBusal46 enabl es the exchange of data
bet ween Corrponent1 crz%fo trgntlelvcnpgnptur(iCQleinet}re urgihc!lsgi 9%%1% El asn n‘en‘or%{ "147 and a 512
KB DRAM 148 are al'so i ncluded™An " "aia ol%-?o-ﬂ‘i "EY CORVETTETPERY | s
arranged t o™ ESAVEY " " HE-BH 4f B LT Bhsr il rY mden 85\ Sre wd sefgeste ypse 58i ode 144
to a digital*soargiant Ponff Terretie s @RaeFidhnt er f ace 152 interfaces with the

I mage sensor 132-In Aaltcrnﬁas%éir%ﬁ,rtheggﬂto QLthglrInfrlr@‘?ba@‘ngoci%S(ﬁDA Hprﬁ&lfot‘ Hgn-e Sheet
(Rul e 26)y Rggﬁggm;ggcmggg;m;gggaﬁmnggaéc%er19 PCT/ AUO0/ 00773 -39- band circuit

154 are also included to interfacé wth the RF chip 133 which includes an
RF circuit 155 arids e easipRatieps 101 afidesia pHCh DSl LBBrom:eR AR @dhetn@md he

ant enna 112giancbhe p06 tlisOind dAGorREQ RS HiMn ik Res S APIOW L5 o@d decodes | ocati on
data fromtags fromthe surface via the imge sensor 132, nonitors the
force sensor phot'BAHY oL An2cceBeET epvks fik embpdaps ofitegen PR s chotipe Bithougnd

handl es shoPitrenieirigeee otk BesSllopioatrrieeiic agsiconsanlegat b ke pa Bictdoctipngaa oeitver 153, | t
i s a nmeddunivepérah dicrrafioess (a4 OVHzpsiigen @t gtttk POSE iftle SGopy QEEIBEBE input The
processor letben (€. Giokubrhd ufoBNGE B MLES of LANRABAR WS el @NSEQIW BlmeG QRLSQ) | € 153
and basebang@ia:Gplt demdhb4) , 1 MagEe sensor interface 152, flash nenory 147
and 512KB DRAM 148 are integrated in a single controller ASIC. Analog RF
component s ( RF ciTFeHf ot B3suapi hREelramet ieeeh plae pandd dircriidn & frarasd it Gpectiy e

provi ded i rimt ferodge papateeuREocghndpesiifhe | nage sensor is a 215x215 pi xel CCD
(such aggensor ig, produced. b fsushita Electronic Corporation, 10 and is
descri besg in a g,lﬁéegghcf)%mﬁpf’sé{'ﬁ%rf tgéfast. Slml\li{')qb{'Jé”gy_d%a,"velﬁf’s'&’h‘%"h?g‘fkeﬁCT\lﬂﬁ‘édyoshi, and
M Ozaki, "A"H %‘8121“?‘? Bpecympiates gpspin e e SEHE b e PR R R (G g reT a
Systent', | BEfhefReggianf 4sisororidttreseroiiods sPevi ces, Volt 47, nunber 1,
January 2000, which is incorporated herein by reference) with an. 1R
filter. The cont nekdcEbrnfiobdcrbddh €Nt ers a qui escent state after a period of
inactivity when the pen 101 is not in contact wwth a surface. It

i ncorporatgs a dechreat=ednssi rcuit 150 which nonitors the force sensor

phot odi 8bde 144 amg vavakiesountcd Eeprppwatidier @O R EHEG fliRdssedbBdlin Wjud 11 DRiInPRWRE odTRNAgEer
151 on a pQHrtrd@Md rﬁ:\{i@lﬂitlgduplcxcd 8'2” Memjet™ print engines 602 and 603, as shown in Figures 12 and 12a. It uses a

straight paper path with the paper 604 passing through the duplexed print cngines 602 and 603 which print both sides of a
sheet simultaneously, in full color and with full bleed.
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The radi o transcei ver conmuni cates in the unlicensed 900MHz band normal |y
used by cordl ess tel ephones, or alternatively in the unli censeqlgqlrgﬂ%

i ndustrial, scientific and nedical (ISM band, and uses frequency hoppi ng
and collision detection to provide interference-free conmunication. In an
alternative enbodi ment, the pen incorporates an Infrared Data Associ ation
(I'rDA) intevdaosid or short- 20 range comuni cati on w tirTadoamersst ati on or
net page printer. In a further enbodinment, the pen 101 includes a pair of
ort hogonal accel eroneters nmounted in the normal plane of the pen 101 axis.
The accel er onet erAg_[19Qb.aére SQOV\@ iln Figures 9 and 10 in ghost outline. The
provi si on of the "AECET BFGHETEY ™ SREDT WL e Lredn BB ABRT DYt HE"pEA 101 to
sense ot i off"Ri‘t PR et Wrerese sl Ul ek 1 BRATMHIrTagS, vhist FoReny t he

| ocat i on t afgreesdorree ssegirpivethusdted seehower rate. Each | ocation tag ID can then
25 identi fy ar] Ohi-lcegracea_glt ind c[;un&[: %,Eho&rﬁﬁ lng%rlzz l3tcnxglg w@h_ tRQxE!cJecl pgrncngipcs,‘labﬁadérlslr face.
For exarrgl edr chl«uIbcrgfmgtorQ?dx l%tadl!cgsvc a lé'y% er;’\a clnlgteﬁrwf l%g(eandlinggcghksel]hcen%ggg als(: eohtgn's a
command but tmo.crr‘o)azr H'Eeher!)t d’.t%g' Ao”fl éac ?_’ocatl on t,as%‘ W _rhl Nt he area of
the i nput eal en‘en{ rCmaan a‘saTor é\ét ylcrolalaﬁetﬁtmltc a)c/es ‘fnﬁgx airﬁlﬁ‘ﬁ?}g lé é%fﬂtc.r vm-laﬁmge639.

accel er at i ol FRHE I EE PG S TRET BTBITR B Ete% Paties dnigdnMeyper'y igthogds 2 phicy

di recti ons might qherrvigsglegtheauhtheil tobrler BSpeErtating te airfikenmathit ¢ cpriad bce@eraimaliifagfttant aneous
vel ocity anfderposedviyOnked @ 0e 1Bi i 0ecatria@. T8d il cirkiqagis PO irtybio@ pofuct e cHicilyake 1S not
known, dAl yprifited aadgluMe300 agds tisoomasy™ t hin a stroke are cal cul ated. Al though
position integration accunul ates errors in the sensed accel eration,

accel eronmet ers t YHFERPFEHAPE ™ HTgh ™R St reieriombly 52 arstesis ©p Freredierl ™8t i on of a
stroke, ovePe i etreserrprgagsoe bufivtiipterine PXinisrgrrtexed FemREPRAGE asRRENTERC

DESCRI PT1 ONvemjétprifeébiddERndVEEGHMNINGSn 43 bppokign-feedudn@BtbrfigtradtDinng ©duadiR bpage

wal | pri nt crpaf@e phpt 6GRQMML ifidkhd st ARSRAILS intefal, FAwSHbioRx-uh Jotterslsbs. BE pokcS ani€t PAGES
on Let 4sr / sée4of Bl ;ggﬁxckomg'sc@anyﬁl‘MPQM c%@xgcs.g%iivc%mecﬁsiémﬁqageoﬁg |.lo QE dr}%@gllhpes 602
and 603, asshoﬁllto%ﬂe'mﬂc Figures 12 and 12a. It uses a straight paper path

wi th the paper 04 passi ng through the dupl exed print engines 602 and 603
whi ch print bot h Tgipge sxitOfe fidt MefGére it etpin6ad? hrABRRRIUS poyered bxid splkdMhbels GRh@bionand Wi t h

full bl e‘ed . the%@ﬁ}l—abéf lsaﬁm,zw}&?lgEaIainst(a %c@ed%)r. TR;QIS@YU wgegs c%gthg Q'gspriyt@ sthJcé 913 019

PCT/ AU0O/ 0Q7 3 i Qe A3 cbiMoGILebha Rl DAL AE, ASHEMDI y 605 applies a strip of
gl ue al ong one edge of each printed sheet, allowng it to adhere to the

previ oud0sheet whemrinpp Egseid ag dRaitn dper b¢ passE rprstheaifpR @l @8 crind bomaki sound docunment
618 whi ch oafkr saibgeosi e pritda pgdpaessvier OV angikcManke &Ovis eMmbisalphwndned sheet s.
The r epl aceadbehotatikaxie aifhts;fil‘je dges a@d'za?mom&\h@monigme FrkeQ W Govdod D LSQFIleﬁ b the

dUp| exed prniomlted @QQLrJﬂ Q:§port Ih@!ét apil iﬁggﬁsgoﬁcd fo5wa9 rto xﬁmmﬂ r;h§ potmgt!éi a)ﬁct @5 \i/ian rsfb; xat ve,

adhesi ve, 30, £YaMo TRIENELGy bel kW, P! ack and Infrared inks. The cartridge
al so contains a mcro air filter 1n a base mol di ng. The mcro air filter

interfaé®s with are gk fhe u@mplyB3BorisiftSF deridii@ide hild Wit Vi@ingeolp@g &r 638 Thi s
pr OV! des f !sllpblﬁlfoedfila'.brﬁ' thaj[i@ cat'uh@: 6@7_( TaR i@ BASnetiQo ackfue%ecﬂtvh:& Ebg)Fbea%l%si»Qf)y cmllgy o

pa_rt icles |a9i€ﬂhr$u&ead%ms.gtm-glwd PJquQEsB%ﬁQx?ﬁs t§5gQ|c me!l, Qﬂ an JEan{l.‘% l_heq;on.q{angss%e C! 09 the
print head rl‘l%%l% s gﬁ $pru%¥)ut%r E!Jgr A’reggarhg‘t{ t!) tﬂgnczalrtl:gck InE hif é(!utt s%erway\l\evhe hthrnl sttopthee a(s':c%glt I’ I dge’

the operational I1fe of the it ter s e ?hec'fgl vel VT IKeST Co the 1ife of
the cartri (fge. ThE ThR" E&F FPTagesss 8 d "pig ' 8 epdb e pPd dtt Rttt h a

capaci t%} G5 hFRY P ETHGY SheF st ity 8B opagiey (1500 sheets). Referring to
Fi gure 12, the Mg thrsheZt%a pﬂ@sqr‘tcatheglugvkhéeugselgbgl6173,ex£iheﬂ§§%glp<; :Xm@%ﬁiei?%?ﬂ?ﬁe the t op

sheet di recﬂ%ll ;{e agmm tepr cet 0. I ur¥\cr i "aa§sto < wa g §1 mn§sg:r Y the Tirst prl nt
engi ne 602 iﬁtdora{ he d’up%gxegad%bmmg%*& F)F?Iﬁ{)ﬁgtat ba§§en8?'§é.as'The t wo

Menj et1" print engines 602 and 603 are mounted in an opposing in-line
sequenti al 7@onf i GUYRCPOrPLES ABeETIRE st rai ght paper path. The paper 604 is
drawn into the fiMegtragprinftconapieicmess@Xodysfling precegr’ad 2 faqpoviretriedhr Hilddiktliap rol | er s
626. Theéd pogidkiigricamdlcb, Gidp@agfivet (rascepa pBrolid B4 bisGns@aB el Randuif7es dd bl eed
printing CEGAMRMEE S infcatits) iR dsBr ifpdpd paled@6l (QP) Mbis G ANBRKLS briv: chee @heieAbggd Ng I N the
short est paugéo g dehdkBess, and 64MB of DRAM 657, as illustrated in Figure 14.

The controlling processor handlcs communication with the network 19 and with local wircless netpage pens

101, scnscs the help bulton 617, controls the user interface LEDs 613-616, and feeds and synchronizes the RIP DSPs 757
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The paper exits the first MenjetT 1 print engine 602 through a set of
powered exit spi ke wheels (aligned along the straight paper path)?&mﬂmnmg
act against a rubberized roller. These spi ke wheels contact the "wet'’
printed surface and continue to feed the sheet 604 into the second

Menj eO-~1 print engine 603. 20 Referring to Figures 12 and 12a, the paper
604 passes WOOMPIHe dupl exed print engines 602 and 603 pCmawobéves bi nder
assenbly 605. The printed page passes between a powered spi ke wheel axle
670 with a fibrous support roller and -sanot her novabl e axle with spike

meel S and %n f{?’gl RCQ&]XO Q n S m mell' Ol’Tna-fI]-CIg enel \{Jabc elcrag(cess Ssenbl y
673 is m)untdgg ] ) 5%69 el 45 il T R R S TS D l!'”om 13}f‘gorward to

interface wi'th t t75(8wmm'f/'\‘/gt'r'esedm i qDRe"é' (5°"{7°?%’f e V’é?'gghf)"yed “%‘f“i 5%n of a cams haft. A
separate notor poWeRP CishirsicrRedBdaskds.pagbscrblifs @hdipiphRel s agsanhhey o3

consi sts of gan pﬂtrentglnadorltryilc@@knh%c@%h ﬁmt%@ mﬂc;uhts Rsolidh ﬁznben'gpnﬁtgid @JO S mtleo r the

gl ue SUpQ| XlenQSceBOQ%cl tr(xgxm ’Fhlgﬁl Iéxg%rmp L!oktrglgr? n?%oth sxdcs@a?ﬁge@sxmulﬁ 6913719 connects to
a gl ue wheel, sor bs adhesi ve y cap|T ary actron 2uhrough radi al

hol es. A nol ded h619s'rswgf'fGB‘zmesermﬂaG@d@ntrblh@ r@lrr@spydretopitonint dgaincogpem ng at
the front. Pi'u\ﬁmc‘mimrqgmsin:d@samrml'ngli:amgsoaﬁhdwspr ung outer doors are attached to
the netal bracket andwhlwq out sid gyays when the rest of the assenbly 673
is thrust forward “H¥RIS™SCTT OH "eXPSLEL" PrEyi Rig et KraUlRST Re*f ront of
t he ol ded REUSTHg b8 TT‘é‘ﬁ%’i’iﬂl‘?'“é‘b’F?“ﬁb%“‘"Bﬂ“"&i ose the assenbly and

effecti V¢d) y c ap t h‘n@ pr&Ls%ﬁS%% i757 qulrdlgﬂgrargc@ r/cl' (Qrgp%ncrgsf (tralnsg:@QK:JnIYO'ﬂet‘ )’53 anGA\Escl;annle sheet

604 passes ICIQ‘L t0/'545 chmegl]algﬁn a%g%%&!ntr ﬂer f&f@é Xnal g R?l bomFoFlcnts é.l‘ Cll’Cu{t I75% H\?B’chon?tors ando one

vertical edge on.the f r docunent)
as it is tr g“ﬁ"s‘f 75%)ed Pdowvin WP Sef’aramt%ﬁ h'pgf%n ] Pl“w"’ LB 6655 scpapateoSINESERFIREPER

CONTROLLER A%F‘WECBTESWE”‘ Y”ﬁ’é““?i’é? sdger-Pridcht dvd-seisierk Pt rery 658 rd freP3sodfit g

cont rol | i ng (@PYRERRYEST is 5 gi-chip THe printepgmycoitpiists W0 de@dvidedin it 4hids.nst al | ed 35
network hmterface B B Leanscei ver nteraacrrlw Lver troller
753, basebanqlmncd a?ﬁiqij r%§i[ ?T;d%gi? eﬁéﬂs a nd " BE TE&0n : °f€a Fg 753@' nduct or s
756), dual raster Qi Processor. % B T ““”?’5‘7"”"5&151‘”«53?858 BETNE*Engi ne
control |l ers '?‘66“&" (Hgﬁ’\d" ‘76‘6‘5’“5 PP &pferpigipih rydems Bl Frepe B ANBTSE "ORARIGET,  as

i |1 ustrat ed ' EpepaT @rseisers arfyarelesgn! foepl (Vilhignspirocessortciadel BEE 2@ priFi cat i on
Wi th the netwibri®astD agriePBas-T Brheln@CisB amii USR 2@ SEEENBE (g @e) e BriouslDdiging 3@RSES t he
hel P but 2bn nGbrkipg iBOAMEI 10k Siteindd@nnktS@ s avaiRblh haea n&&%e&ﬂe&fca@&@ork iahet: eeds and
synchr oni zessdah@ nfade nddSlRSee/ Substitute Sheet (Rule 26) RO AU 18 DEC 2003
WO 01/ 03019 PCT/ AUO0O/ 00773 -41- and print engine controllers 760. It

consi sts of a nedi"iffipErPrdrnEheamyetie dic upicrspoX¥eiberd opraced dorordeFhe

cont r ol | i ng teepnpcedigeively 5O einrmd A @iahegrianwicitniific bridd @cqpal (IEN) bengid me fendr ol | er s
760 via a hh@mglpe’edonswtiorabprdsu@mﬁ%qem?FkbechaRmDSPs rasteri ze and conpress
page desggipti ons,to tt et pa prl nter's conpressed page format. Each
print engl ne controller e e”’&rf&ﬁsy "eUPRa gl ﬁ?%‘ﬁ?“é"%@‘ga FREGRE S it s
associ at ed VBHFe o d“"cffrsTC'i‘l‘ts H%"éﬁd 35 1 ) 2IFrREAye copdfis U5 prinjer vess hedDAGYERe 180 pages
per i nut e) ST ceftgticivedt pitbintoniewrdicmec reont rol | ers print both sides of a
sheet sinmultaneously. The master print engine controller 760a controls the
paper transpeit afckedRibkh@PSkdlk Usage in conjunction wth the master QA

chip 665 and the daithne Ga drokdsHlGH ndeeG bR vedBilihe dbbMEnc! P,Kage%o@é an&%w QgL s flash

menory QQJPQG?MRQ,gsoﬁgatctowgr‘)gpsfuqr both the processor: d the DSPs 757,
as well as configuration data. This is copied to maln rrermry 657 at boot

time. 10 The pr ocks®oy7s7e0\zc @SPge doibiion s cbmelissge fratdrizel fageniSgeThy 8dn pR@BPONENT S
( t ranscei vekors et cﬁrﬁb}elsﬁ rpagy E)%e anvdmcl@a&e b@gﬂd wanyj lEa@-H}ia;cc Zﬁﬂl} DEbs € toi l{ltaagfsat ed in a
sin g | e cont Fa.@:l’ Je efepaASAag T@tﬁﬁl’s cﬁ%@l@!yg)g kcgg&sﬁgm%ﬁmnﬁnbgr rastg'ﬁeia gayels t!:an zgﬁcraan d RF

resonators gc@lg'cd id n@ngolrb%ggtr%e gg@ ead?tg ;%terplllyol}(lxl)rgﬁ’ ut:llzapon when ra&penzx on documents P 762. The
network interface module 625 1S separate, since netpag printers allow the

net wor k ¥onnect i ofecimgk bgonf i ot Becylessigloeed reeizoo afcbr@hedes@@bn@(:ltvedumaﬂh&@h menory
658 and t helo@uwdseiviisd © ndgGA VB alDRAMoGE dt Be catlpS @4 PEfimaghi p. The print engine
controllers 760 ar e g O\I{(I ded in separate ASICs. 15 A variety of network

i nterface modul es 825 & e 56 EY ”“%“é’éaﬁs BEOVPET PR & St HRYEE Ror k
interface 75f ‘ﬁﬁtﬂ"d“é‘b%“‘%ﬂd‘h&& W“%"’l‘f?j@ala“@eﬁbm@rof eeh a8 S EACk i iRt e 752!
Net page network Internet interfaces include POIS nodens, Hybrid
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Fi ber - Coax (HFC) cabl e nodens, |SDN nodens, DSL nodens, satellite
transceivers, current and next-generation cellular teI ephone trarlngc[gltvw:‘]s
and wireless local loop (WL) transceivers. Local interfaces include |EEE
1284 (parallel port), 10Base-T and 100Base-T Ethernet, USB and USB 2.0,

| EEE 1394 %ew re), and various energing hone 20 networ king interfaces.

If an Inte 10%%hnection is available on the | ocal neRGAGYURIN{Ben the | ocal
network interface can be used as the netpage network interface. The radio
transcei ver 753 communi cates in the um2-censed 900MHz band nornmal |y used by
cordl ess tl RpRNPACSHH p@litgs natively in the unlicensed 2.4GH industrial,
scientific and nedical (I1SM band, and uses frequency hopping and

col | i si on det ect "8 ook Rdess apkticaeck ePECiTVERS o i duelexed @irrs e eoattollep 0. ERS Thee
printer corrirgiehreremngiot Bbtvat hacoirredppoimat @St gl rlendiyr a¢ eds Baka cpesoeiat i on
(1rDA) i nt erifigChpcifi© Pagd @bV Yginigkait Apelincdepblisd it i€iElpracdcd] @ RbEl B\ehiea $1M8 WQRe AS

net page BanMdIYASIR phdimagdh el Nati ve enbodi ment, the printer uses the IrDA

i nt erface for short-range conmunication with suitably configured netpage
pens. dzEASTERLT%AT ?\INTRALI.\LID PRI NTI NG Once the main processor 750 has
recei ved an er| out s and %%geh?ob ects, it runs

a
30 the appropri at e "B’ :mw? a"g) """"g p'pc""f F{Rl %@ﬁsg' Bl rRE Bed L eri ze
each page descti'p ’t"t“g“ and s&'ﬁ'%r’ FEE P 760 a5 PR AP AdFedtHade: » THE™ mai n
processor h@f“’d"r”é’?“é‘é’d’ﬁ‘ Eohpstorss veripie e e etgErionr welb g 2 omenedionil est way to
| oad- ball@ncie Myttt pphed3SPs is to | et each DSP rasterize a separate page.

The DSPs can al nce an arbitrary nunber of rasterized
pages can, i n \gﬁxa'pnn?cngmebogtmlle{}éétédates mag)uble buffered mT;Hcir thto?eaigélnggH[o R,Lll\éads to
sEUdem & 35

pot enti al | Y*pBEF MHEEAITT PP b "fﬁﬁ%*?‘? ‘?"’%f%fa@r‘ﬁ“'i‘iff?@ DR 6P on
Wat er mar k rf’é‘gf"é}’i‘f§°“i”ﬁe't’ préne (Parey @e ke e Fjshst drigyine. it Reee jug lptdedfisipoingsdwhflgrnegher page is
cont one-redufdit i on bi -level bitmap which is |osslessly conpressed to
negl I gl e SI Ze r;lt Irst siage o < Pl ing expa a c -COIMPIresse: rOIesse e .

infrar eg\})(l R a&hq ot qglppg] '1'8?11 tg“g J]IEQ f’% P "é°"°(f'e\"d«r‘?§lg Y é(a%q%{‘bs at a
density of ‘% m‘ﬂft axc°mp'°5é°? T brﬁa"k 'a"ﬁé’@ﬁ"" ’é@‘ 7&%%’6'@’5‘ "HAS ‘”f)'éfdé“‘l“tﬂg thsge | D, and
control bi €™ &g it Sﬁ“é“dét“'é‘“ BB ft Bt fecont stags gk (f‘é‘(j) thegonigns AM ¥ 'Qleserdndcierpisiry

rasteri zal i3IS bk dyeShies dt resulfinRibtiae 2BYK RE TtJestiBot DEG! 2003 RD d@dif 03019
PCT/ AUOO/ 00¥# 8! andfi@mareicht BY)@# @iling 6 tite Memj€'® FRHGSBEGh 2 [BAE Gne bl Blost of A& IRAT N
process20 BhEbs passesnhdhack-trov IRGk PAGEHRIRS ! @billBoddRh&satd Nt engi ne

controller %ezlﬁ,gmmgﬂgegh3sogrd|hppr,,m,gggg,lmrgg”&ontroI | er 760 stores the conpressed
page image in its local menory, and starts the page expansion and printing

pi pel i ne. Page eXparrsmorint aeict cprdling 160wy uies in piispedidh Bach da@ea thsRurdtibn, theg are
i mpr act i calsynthEnigd @ragharginindsat digha770 bélMB: phit cnbi@V@)| selectd vEMYHdhaRuaR@@ee inAgEe i N
Menory. 7. ZendadPiR by ENGE MenGINTREELER The page expansion and printing
pi peling of the print engine controller 760 consists of a high speed | EEE
1394 sef? al i nt elFEEE"ESY el "Qraiita fod- PIPFGHEE0d onchTeBs thegeestamdend G oup 4
Fax decoderendfigpipctpe. cuilgtrpmthe phirgtkafl 156 rieridvoompoig bl o1, aMRintollithB stepger 8uSHTM t ag
encoder 7667 a |i ne | oader/formatter unit 767, and a custominterface 768
to 10 the Menj e m cfp“ nt hfehad 350. The print engine controller 360 operates
in a doubl e buff e“r S ISR & AR e g e ﬁ'&b‘&g‘“fsé“ﬁpb'&sd%'d‘“f RETDRAM 769 vi a
the hi gh sPebl ‘@grimgihepist@rfeter B3, of $5Hz His@h GUs!'y) visisrdied "yreegeint's 1 ead
from DREM ¥69° BigFrgretsasierini 4 Ly gacs peheinuteploig i sheigienien of avkae Glih.aivingitipel | ne.
Once the pages ihagizfrieniis hechepeliwtii tRgperatnh Seqoagr®ind MigE™ L OAEE Ghidh & LAt ed whi | e
anot her pagegiesccdsshoaded. 15 The first stage of the pipeline expands (at
763) the JPEG conpressed contone CWK | ayer, expands (at 764) the Goup 4
Fax-conpressed bj-1evel black |ayer, and renders (at 766) the bi-Ievel
net page ta§ | aye eGP he tag format defined in section 1.2, all
in parallel. The'SEEBHY BIAYE "GPty &t orssymtind T srromesCiRP®ayer and
co rrposi o g System preferably provides a directory of categories through which the user can navigate to find information on a specitic

subject. The netpage directory is preferably a human-edited directory arranged into subject catcgories and subcategories.

Publishers may submit documents for inclusion in the dircctory. An editor may review the submitted documents and

decide whether they are acceptable, and in which category they should appear. The directory may be browsed

hicrarchically and searched by keyword.
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(at 765) the bi-level black |ayer over the resulting bi-level CWK | ayer.
The resultant bi-level CMYK+I R dot data is buffered and for matte,q g@t%@ﬁn
for printing on the Menjet' M printhead 350 via a set of |ine buffers. st
of these line 20 buffers are stored in the off-chip DRAM The final stage
prints the six channels of bi-level dot data (including fixative) to the
MenjetT' " pwortbeeed 350 via the printhead interface 768ctX¥@noseveral print
engi ne controllers 760 are used in unison, such as in a dupl exed
configuration, they are synchronized uwga a shared |ine sync signal 770.
Only one print engliegégﬁlgzsﬁysdmmsﬁlyea}s‘gactiec!lsc\érihaenthfer external master/slave pin 771,
generates the | i {1e sync s,l,%lna IO SAE O hE "SRRI e e FE O ThE B nt
engi ne cont r'ol T&F 780" EGH AP IY PH I SRES TR AP 8- S Jpis Py sofegh pan eyttt oni zi ng
t he page expénsion and rendering pipeline, configuring the printhead 350
via a | ow speed sghitRbgus 773, and controlling the stepper notors 675,
676. In the 8 /2" versions of the netpage printer, the tw print engines
each prints 30 Lett® “pages? peroniareese al ong the | ong di mension of the
page (1 1").. Qi ViGndeali BE L R Ewlfmaf® witindl R ordlei,dsP00 dpi . I'n the 12" versions
of the netpage printer, 30 the two print engines each prints 45 Letter
pages per ni'nute %'HMg Yhe short di nension of the page (8%8"), giving a
line rate of 10.2,kHz. These line rates are well within the operating
frequency of the Menm etTM printhead, which in the current design exceeds
30 kHz. 8 SEARCHI N@3: S GRES)plciE-ShMA Tky@d b R@rmidedh pagrepeSyis tepips pb oxdides t he
facility for searching stored information fromvarious sources. The net page
35 syst emp prgef er aflyiBkVh, iy ectory of categories through which the
user can navi gat egtyQuofihfdflsd: QL TREL R0 ;RS RE GadeloGois 15 ‘éﬂ%&%&aﬂ&? net page
di rect ory I %o En?LTg»E g'jgslatys th%th@tlﬁlrrgc‘a?'&- %ql ig ?ilattcdéslal;ee?t (?hr%/i al Lande e SUBJ ect
categories and subcat egor es. BUB! T ERE RS WA " TB AT g et PEr oY
i ncl usi on i B EH8 "APPECES Y R aTrbYe ey TR Uil crREsserbtt bt Sded6Rument s
and deci de "{fie ARy tHE e serried eopmings ekl recsdagimanttp bvivitedhh b egj e yomntnéy  shoul d
appear. The mgfilbibstsor proraderiyethdy ool ek dffrinstiesiehi cal | y and sear ched by
keyV\Drd' SUBSTI TL”FppIR?'l_i'oEnll:'eLs itgs%quteamtzogi%lin uls| bétAx\vLcJen:rI\-sa PdEC 2803 y\DfO:L/ 03019
PCT/ AU00/ 00773 - 43- The net page Sys em nay. alrso  proviaErE ERAFEHEngi ne for
more speci f1 e Sear ChiRG™ Gei Hg REVIBIY LI bUE Y Birtrs TRF S B 8s our ces
descri pti on&)°™ &M b BT EAHILEHP Kb itshleratabtogmepiaND con@RnpuNEyFphich T pedillgdy pe - of
search can Beé&y et o videdn sysqmuih # @ netrpages 15 dpargiontslingye tepag@smfis. €.  a
user's ofth Mt pagesericidrson ak dewnengivhich(cnti@inforhdien spt&R N 2$ar@VM in€rachi@Bbdween W et her
sent or recekyes) an a0iibOc B MEDmNRLNEWE putla@hst@] as nddkKinS BREGHES HI cture
sear ches) NMayen@heSOhied Brcdpfrel Qrpm;ﬁv.dplagn F@ms%yeaqslo§p9-%n§c9 mﬁldi_ng)%t &ﬁglg%;b%g)ne_ mai | .
10 8. 1 USERGINIEREACE, DAGRMLINITAL LON: a6 APRILEALLOR WISeh. ! aLeh T ace 1 ow
s |1 nhke a

s illustraled.as.a.col Lectlon of dopuments |1 nked By commafit "ait ovs. A
command £/ row | rtmhS cates that the targer GoRTbeE=rs" %?fiyﬁ’fae"ﬁ"aé:s"”’é?”f‘esul t of
the user” pr 881 g™t Rt OFFES PO AR BUFHENE e Bl froR ! biertidic “ert®2 page.
Sorme commantt! FFBHRES UP &3] abel  ed with mul tiple commands separated by
slashes ("i's), NeP GAGLLRAYpdNAL usR DY Wik cifd.ed. qommnds causes
The”target ozt bE o el A Rauar e R el B RIER 0P
the same copmend arrow, they “typl Call 'V haVe o Piodt GHeEma e &f feets. I n

appl i catj on” &/ e ot e S RPEt PURT Y @itk Fiption &4 ittt 8% e aties docunent s
and net ﬁia([]ge99f’6’?gﬁ’€’?°°m&dﬂ??éﬁld§“hye‘dh‘tﬁetihmmm'i"‘ﬁ@éd information, as well as

_C ommand _bUt tons MLthseg@cm‘acpﬁw R %nﬁéfﬁu% ino pny!tipk Igiggra s,sa%)r dogurgcntr‘wgigxqse d%glica;rc 1sr sgobvne r
i nformation

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

8.2 SEARCHING OBJECT MODEL
A netpage network is based upon netpages which provide a paper-based user interface to published

35  information and interactive services. The netpage document structure of the preferred embodiment is shown in Figure 25.

In the preferred embodiment netpages are organized into netpage documents and both netpages and nelpage

documents are assigned globally unique identifiers.
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or sonme other action. Forns, in addition to behaving |ike normal docunent,
al so contain input fields which can be filled in by the user. Thég Bﬁ'&)wﬂﬂie
the systemwith a data i nput mechanism It is also useful to distinguish
bet ween docunents 20 which contain generic informati on and docunents which
contain information specific to a particular interaction between the user
and an applweatos@m. Generic docunents may be pre-printeack/ mbbirgati ons such
as nmagazi nes sold at news stands or advertising posters encountered in
public places. Forns may al so be pre-pgi.nted, including, for exanple,
subscription forrrE encount ered | re-print ed publ i cati ons. They may, of
course, also be genEFH 5‘dh°8'ﬁf°rfe‘h°§'b‘1d'f"§’ %V'S‘h"fﬁé"f‘f?ﬁ@aée P pnjoed ppistept ’é‘gﬂonse to
user reques‘t"@age"ﬁiéé?f"e’gﬁé??f 'PPErefyeGiErehes itk o tpcar®nor mal |y generated on
the fly by a netpagQepd @Rl nd Rsodard LASPRNG Gorl RsobkS BkcrifiS A UWRSiS the freie@Ml € 45
shows a genghisfeHOGHAERL we ?gemegdmgenerl c form 991, a user-specific docunent
992, and a user-specific form993. Netpages which participate in a user
interfac® flow arfee fserret dyerrtiod daciridyacthdyyin Sipstes. A hetrprageurde degeoritnaurivys page

| ayout nay srfead Bmbydicnt @t Sasek brngDulgfi Ced (Bureitos Ma@achenod Sewidh Lhaged@cc uni que
styl e to dibdcafi@nhd adies df tvhidh b© feteh naudﬂtbhﬂJssSrefcroeeS) whisNOMRtadadd eidler@ W1 iRendtBr0 T hese
include fi Xﬁ:dltale E‘itcggmt‘,l&cgﬁc gg‘l‘ocs b @EclfyalpLr@cﬂlepinQ£IMHlppﬂ ltgxgé’doclm@rpsq&sojrdcsel ds 996,
conmand but éa8m§pa %gect%%%lmhgga@sg&@ »Jntﬁncg;lpomercsou%cidescribnonsnd text hyperl i nks or

hypertext |inks en a user i1ntertace flowis broken up into nultiple
di agrand0 any docetvents whin@hmaj igvedstplk dogatnethaics, eghovinh dewiitedr pahasived: dut | i nes
in all but thehecurtmi mchd.h,agmamnvmgecamndefniayrhe,s_a thespo.amgs_etSEpég%&ﬂnNﬁcaGBﬂﬁﬁﬂ' MODEL A
net page netisibk aiphcDARRAAUP PR el PAGES MG VP [QMiEEs Bd RARE nhiRsed user
interface tQRy Jbg,?mgldcn{i@rsl nformati on and interactive services. The

net page docunen ructure of the preferred enbodiment is shown in Figure
25. In the pref erfradsterbodiakrit raaetspag @ShearereOtrtj@imtng ethtain s Qf ussefuplied e
docunentl$ awaks bobd (d inpa geSayan e et ageure JoGHARRS 1S wF BpuasSSingnadsdgh obal |y
uni que i dentdekds@iiSor a@asibsiaketit € Sheet  (Rul e 26) RO AU 18 DEC 2003 WO

01/ 03019 PCT/ AUO0/ 00773 -44 Each netpage in the preferred enbodi nent
consists of a corfff&et Page=ralfout maintai ned persistently by a netpage
page server. The g or Lok bl Shedi0b] €ct's such as images, fonts and
pi eces of text. Each netpage docunent has associated with it one or nore
resource descri pteoyisthe agidsipeddisifalipk pr@alipyoesfler red  enbodi nent is equivalent to
Veb pagegnet adata,m%,km?acxn@eﬁequ;teevae,@a&m L4890, cl ass diagramis shown in
Figure 46. The ne%page resource description Attributes in the preferred
enbodi ment -are badé@dsiommred he DubI in Core (Dublin Core Metadata El enent Set,
Version I.1: Reference ) ormgctgnl th A t he Lcontent s of whi chha}re rtler ein

i ncl uded by cross- ‘reference) oSt R R AR A" B HBI s BT K*Ehded to
facilitate Eﬁ“§E‘8\9’éf‘y°"bf”"€|w€8?‘¥°6?rff H!"S*fae%ffw*ﬁege ByFed parisesst Fy 2P spetY i es and
rel ati onshis"gf® PreRpcolddentents (resources). Each netpage object may

also h aye assoc i q:racqgm %aﬁcpve}mgns RING lch Etrumr lﬁls &c%ﬁ:g Hi[egp%rfogn?ng glez!rJR to 09ﬂ1§:Mdc ;th EaC h

net page dogument. 1By have 1%%% of cument instances, each
descri bes aeaf)csrql nied 1 nstance of ' Ttmngegocument Each net page | n the net page

docunment may hav @enaction lrda@s Ponebggesaly ioifidc PAGE of Metsaness,aneacdisists mhi ch
descri bes aoddfibg b £ehudndd SitiiAiAGRpcOfen Jodiibns PG Gage. FoPindphHosePdr B GG @ RRAI BNt ,  bot h

page I nst arl:gp%ﬁd ﬁ'&g 15qga,g'(%mmgltél ﬂkS;s ﬁi[&&%@n ?\Eu% 3 ge%e%b rg,np%glhcg'lclg‘)ppgltdc ylgntH r”k chlrle
identifhgrs, Fo h he preferred

¢d o C?r(.l usin onﬁ:ne am%vn in ICCO ni I0n lS W 0 agow text: ased qearchc on ne a, mnpu

enbodi mént Tl n '{d“ ers ? Ser - EUt h "b forsf r?lgfpidsmthe
page | ayout m"'&%”“’f'fsd'%’t“fs bfe':ﬁ"”i’eﬁbaﬁ‘i‘@‘lﬂl"'é‘a‘?é Th| s ensur es that user input is
captured and st OFgek 47 inREARNRRARR! day difp@h LORGBEA A BihASFraRELe: il lRRD Y,

field val UGS, hg:gn@hybl%alegong@&lar@@u@cat(ggrgsrwzeﬁg@lm}o% pre@%@g&tla @E gpo iﬂ“c&&on@nn@ebﬁgkbox)

text (\M th the an%ocumc[ﬁl en?les S(QII-"gclh ocumcnt entry is pr@ erabPaSSOClachwn%anetpage odument 836

and/ora sel o

35 Figures 48, 49, 50 and 51 illustrate index class diagrams. In the preferred embodiment, to facilitate user
searching, the netpage search engine maintains a set of indexes. The personal netpage index set 508 includes a resource
description index 509, a full text index 510, a digital ink index 511, and a converted text index 512. The public netpage

index set 513 includes resource description index 514 and a full text index 515. The personal e-mail index set 516
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20 digital ink (with a converted text equivalent optionally stored); or
digital signature. Preferably, each forminstance has a link to theg DEC 7{903
previ ous version of the forminstance (i.e. the forminstance from wh

the current version was derived), as illustrated at 59 in Figure 32. Each
forminstance may al so have one or nore links to forminstances derived
fromthis veosieaie 25 The forminstance versions form acf/h@Rosty ucture. It
is preferred when performng a search to only include the |eaves of the
tree, unless they are excluded by a datg range search. Pen actions relative
to a netpage ldenerla ly include a series of strokes. A stroke can be

consi dered a§ “@¢dhsH érf?‘ﬁg("f)sl“b"’é[ U s A o) (R Pl drdpepretsbied itdons  on
the page. FOP Ph& ulifiobesdni £hind«speridaiionndoed2iseilbre adof22 Teapt ur ed
strokes is rNeT‘fer'P‘e’tf“ﬁ?é'"%t@eseitesgllfetatcrquk\dex%anﬁdftﬂlw&tnﬁeabzed in Figure 33.

I:bpendl ng upon thﬁ utcl | ral eXt Ingex clas: ram o nllﬁ !‘rC wnen I n erted to teXt
usi ng On|5 nmdex sinmjitgfi%ﬁ%;fqian? %'Tj]a “\MS t]c 9?“%% lFTferd\A’,y (e t!E” “based

sear ches on r;et {2 higarrd ésé?"tf‘h‘e‘%“??ﬁ’vdﬁﬂa%“b‘iﬁ%f ﬁ%"r“l‘"(‘f‘f‘cﬁ*ed based
upon di gi t al”i AR “EPYITE "a 7 offey ﬂ@f3r°d‘t“e%"gt”ﬁe"“ﬂi’°f“e'b"t“6?‘9“deq“‘éfs‘g"ddl"éfg‘r‘&m for the
preferred eﬁ‘tﬁ‘é’lﬂ?‘ﬁ?h‘tw e oferiragt PHIcH ek Gy ineoh aies g ccpfet i wid euanehy  of

cat egori es 50Pugadesubeat egori es 502. Each cat egory preferably contains a
Set Of Schat egor u 1Hus! S S diagra: or the atgilal. NACX. £ac 2 n ent rl e 505 EaCh
docunent @nsu %md ngig-{' r:,, 1622 "§9§ di g !Qh &8” r}?hd E h%? ltl{[TEl %ﬁx 531 is mad%ng?}G 35

Fi gur es Yg, g e 2 asg TP MG 't§’°‘?°t‘f'&°é§32E?F‘%t‘éé""a‘ic%t’g?’%{‘ﬁ%‘““ref5ﬁ3 fhig"epr ef err ed
enbodi nent , P 'Cf%{‘c‘t"f°i PEPE Y (%\Vfr"‘gc §t§%{¥ BHPH g8l et fepgapeth searttateriyiane

mai nt ai ns a™&§eY ofFrketee S cqtrevhjselesidinkad thed@imom 6@ contyiihe )e Get ocb@Be iniol udes a
resource dé@@ralumvrnelnlOFarrmieotunS'@@cumat full text index 510, a digital ink index
511 and a Conver’Fhegrokc Tou nécpg?conta sanu Th? kUbl I C netB%)é'a I ndeX Set 513

i ncl udes gesour ce description rndex 5f4 Sé' GEYP AT 2t EREE ke s T The

per sonal 'e- i T t‘it‘t&?""sﬁ‘éﬁt Asfﬁ?taé""‘ %B@t TPk Eer Sftgat @ nrRdf &0l gy ReyTaes $8 DEC 2003
WO 01/ 030 19°aF"€T)”"Jﬁt’(‘J('J‘BF Oty Ty decurot 53O rsenainipkctty stepkef eppbdl ocduienet and prokdie Bk Bivipofs subj ect |
sender, dat ggnditrihpdecum@t c. ), a digital ink index 518, and a converted text

i ndex 519. The Vg)glt!xl in |ndegne a\é\é;:)chm ls%xemset f5|d20 I ncl uEdeS adgsource
description_in é nd Tull text I haex” 5227 R AeReOnEiE 1 ig% set 523

e
i ncl udes, a F e's%u??:"g’"% l“‘“’?'? Bt ‘M C"'Pf’d‘@%S‘B”?ﬂ Velrtd N 4 Deeqmbet B Wi dekPE95.  Fi gur e
52 i1 ustd abwwes Fﬂe”tw'abtaestt“r Freritet Trig dndexig Elgeyprésrink o PIGHQRR 9 plae o (CA BBA;
enbodi ment . @PPet &r Ui, sl Serbller: fdset For Barchingdpezial BR.GrolvaiBesahihc Catiexc ent ry 527
for each si GumefHaearitCompor dysteAs OOt €0 M), ihblco@RE 8T catRF Ghicidrherdn iftbhpsR@ by Of  Wor d
occur r encescros&@d&nceEach word occurrence has an offset value 530, indicating
the word | ocation within the docunent, and a link to the docunent 529 in
whi ch the wprd apQEeFQWGUSERmeE%AIE text index is an inverted i ndex, and each
set of ward occurren gﬂdem&%mem utes an inverted |ist. %ure 53
i1 lustrates the class di AGr ARt ed‘?pafeﬁeem d“gé‘i"f“é'f°°‘i°?t‘12“ei“ﬁ’ﬂt§'5€‘°"‘ &eh digital ink
index 531 is ITB.d@O“tiﬁhg@ﬁstoﬂngma.e@m&tniuﬁ}ke i ndex 532 and a stroke group index
535. The stroke index 532 contains a nunber of stroke features 533
i ncl udi ng stroke "FeRGI™H ™ di rection, aspect ratio, average velocity and
total angl e travesseth orAsSGHAL ed wlth each stroke feature are a nunber of
stroke occurrences 534, each of which has a link to the docunment 529
cont ai ni ng the st'PORE" BEE UFFEhE@esdrtes efmublicafdraet! nyabey emgi theiMaty Wik &<t ocat i on
within tRe dbtadinenthe uFhie et okl grotpaihndex: 536 -@oAbaitaSsus Rubend of st roke
group feat urestdt3dGuiencl udi ng stroke count, aspect 15 ratio and boundi ng
box size. Associated with each stroke group feature are a nunber of stroke
group OCCUI’J nce%olﬁa tlngand%?onngqnde)\(lw}ormatl has a link to the document 529
contai ning the stj cngp gegcm up. oc mam{ab ogwaa rg Lan of f set val ue gl ving its
location within the g? Ume nt. Drgrtal THRFRIEKTHY™ 288 SeZPThIY™ s an
ener gi ng fiepyieadn °F°6F“‘Ye£2étﬁiﬂt° ““%P%tyswmwaee‘ s @ peegrplesipned to %ﬁt%@fxwm D. P.,
“On HandPi ity "Et"%éyf‘?"b’ﬁ‘i"'é‘“gla‘r‘i'R’"‘e"'"gAEM“EBé APErederigrreBurapiatjssiored /afprmatid 1 the Ry, of 4
Decenber 199'5basi\Re jpaght pphesfinforBgn pasekl oi2Qet Bawtdp shica diredPackamv@bdnkipaddaibis @lphaneni , " The
Handwr i t t erwhd pacgnent fesprebedeicipgrs lefn@€ bid @R 1o boder ne 1B ¢ beur2l, San Jose, CA USA

In the preferred embodiment, the netpage search engine uses harvesting and indexing techniques similar to
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and Poon, A., Wber, K, and Cass, T. "Scribbler: A Tool For Searchi ng
Digital Ink", Proceedings of the Conference on Human Factors in CE %03
Systens 1995 (Denver, CO May), the contents of each of which are herein

i ncorporated by cross-reference. 8.3SEARCH NG USER | NTERFACE 25l n the
preferred enbodi nent, the netpage search engi ne has three conponents which
provi de forwooimsdibecti ng and storing i ndex informationecigesossar chi ng; and
presentation of search results. The search engi ne preferably creates

i ndexes of public and personal netpageg. e-nmail, the Wrld Wde Wb, 30
and Net News, S'I;rsle e user cap execute several types of search using the search
engi ne, and The PesifteIAFe"PERRE ™ 4nd presented to the user. 8.3.1

Col | ecting and Stmotaﬁbgncbdgdabéh:ﬁdEkf:sanéEIBﬁbnOﬂ The net page sear ch indexes are
created by software rans referred to as "agents” or "robots"” which run
aut omatically and®['8 °éﬂ)gh"d@h‘lf1’°§)‘"‘°"ls et Halerdedohf a net page system an agent
is a program desitghedauha@@tit omatically explore 35 the netpage system
recor di ng and indexing the contents of netpages to create searchable stored
i nformat i“on” i n t K&F%M of a database. The agent gathers information based
on a set of. rul esxhidinsdtofliof86ddgtN& agent to the netpage links to follow,
what docunent resource descriptors to index, and whether to consider the
full text of a doeurfesspdiccynrmay ﬁehaﬁla‘e"fder*qp@ddeémd@iﬂﬁemn catcgdyaamget page sear ch

engi ne_uses harvqﬁ%}@ %ELQ' crh ng%tcm enegcam;cgy%% f&'dr%,mgr éagé(,%léﬁ,ﬂr!,;ﬁyﬁ SHEET
f

( Rul e 26) Rosl m%ﬂ wor ?do not contrl ute tOQ'ne cf‘pcuvc ocatl(iSo a ocumcrbrvhen scarchcti ﬁ:aéally ref ggﬁcﬁslendeies

vari ous

are bas ééb olf ™ WophHEe ‘é"é’b‘ﬁdr"t‘ee ‘Hes‘%i’Pi Bt“f P s &&Wﬁﬁrﬁ@s't@ea@ﬁwws vl e and
author): YO FoRictly ratitareifecuten f are ey it emlere wiel foapaehinet ext  obt ai ned from
convert ed dl gl t alFlgLrpiﬁ lllus-‘;nc? m%&meexghdgxe&gh%Mochc %lslgrgi rhlﬁe\{rﬁcx%nh Jn @fgg X to

pr ovi de key\)é&-l)c agd a$nqc%rtl9 Elqlcungn in \[I‘)lcgtﬁc vgapf)e\érs [l] nige( valuc 550 ﬁthalcfat¥n o@tﬂc wo{gec n. the entr y I's

created ford every s QJ} A ound % i on
process.,. |RSTGhi"f P &an ”a\f\%a”“dt ”c"‘h‘é’f‘y LRl d"é‘ﬁh’t‘ B Y ot H‘é"“é*‘f"é%‘fi ve

| ocat i or Pof %42 d'ﬁﬁ’é’r‘ii"”\m‘f@h‘ ndrassy i ag! ouprdiing teidpagoliecip eppsed to as 10 noi se
words, are not included in the index. Noise words include articles,

conj uncti onsa2 pr ep@seddn@ags and pronouns. Noi se words are typically found
in every docunmentauwantly akiehgengeatilpge fah .eqnandaned: usef ul for searching.
Figure 52 illustrates an inverted full text index. Each word occurrence is
stored in the i nd&X Wt ¥ 9K  of fset value and a link to the docunent in
which the word appeghsSrinctihgy ®hf set val ue 530 gives the location of the word
Wi t hi nm%he docunent, and is used for calculating the proximty of words in
a docu A di dt fpeagefeiref Rmbpdiaps 2 uscrzean pafch (gssipfpragtioa chrepish thE pegyehreegine HroBB thej 5 gl SO
built for aectergeiecgy.per sonal net pages and e-mail found during the data

col  ection pr OCG%.?C user mtesrfbcc flow To netlo gc Sﬁirchmg lsnlﬁslr'acd m%—‘ggureﬂuqcr ma sg]pct thetsct;l:%h net page
search page froma var] et Set own Bookmar k

the net page” PrTHEEI<Y KL "C‘Ff‘éeﬁ‘iim?ﬁ”cf‘ F‘i’“"tshgé““fﬂ’f“%f“éig‘f“‘esﬁ enbodl ment, a user can
search for information t hr ough the search engine or through t he net page
di rectory. 8321 Basic TextSearch

25 The search request form 538 illustrated in Figure 55 provides the search user interface of the netpage system.

From the netpage search page a user can perform a basic search, or select a category from the netpage dircctory.

The user can specify the particular search areas they wish to search. The available search areas are public
netpages, the user’s personal netpages, the user’s senl and received e-mail, the World Wide Web, and NetNews. The user

can enter a basic search on the search request form.

30 In the preferred embodiment, to execute a basic search the user enters keywords or phrases in the search field.
To specify a multi-word phrase, the user encloses the phrase in quotes. To specify that a word must be included in the
scarch, the user writes a plus sign (+) immediately before the word. To exclude a word from the search the user writes a
minus sign (-) immediately before the word. The user can carry out a wildcard search by typing an asterisk (*) at the end

of a word. For example, if the user searches for “small*” this will match on “small”, “smaller” and “smallest”.

35 A uscr may specify the number of matches 10 be returned by the search by checking the appropriate box under
the search field.
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The user interface flow for netpage searching is illustrated in Figure 5

A user may select the search engine or the netpage directory fron1{h@ECZW3
net page search request formb538 illustrated in Figure 55. 8.3.2.1 Basic
Text Search 25 The search request form538 illustrated in Figure 55

provi des the search user interface of the netpage system Fromthe netpage
search pageVaou8e® can perform a basic search, or sel ee¢T/avmsmiregory from

t he netpage directory. The user can specify the particular search areas
they wi sh to search. The avail abl e search areas are public netpages t he

user's perso nal n@ﬁcpt@lg@ @esxrc&;v\lgx%s oplﬁgges h§vc §cg1Qpcc1taﬂE!7 user ch% thc search% button an<{t the vrld

W de \/\éb a g rlmtomm carc U age! U crcsu“b r Ch
request form' 30 In 'les hr?szl?pr%ifg b ngt°§'" F'f"ms{‘ ’8”@?3‘ égﬁ’fgaﬂ F'B‘éeéi)c sear ch the

user enters keymo?oc#ecuera mpherdases«aancmetuhecllﬁeakﬁahncﬁd s@lcid button] Bd SdH@Gcdd Yeardh

mul ti-word phrsaseyindihaissern /@iessoses the phrase in quotes. To specify that
a word t be in&l uded in the search, the user wites a plus sign (+)

i mredi at 6l y bef or B° FH8 6t BT T acde e deproptihie sewkie chiepys user
wites a nPHUWE "SrEgnderpofetiEdi atel y before the word. The user can carry
out a wildcard seﬁxs@hcabaf.ckthyma,m%m@@una‘%tlﬁuué,l%nﬁ e Blrin eehnctpa Oh g Word. For
exarrpl e, if the user searches for W chon "Small"

"smal | er" and 'smal | est”. 35 A user may speC|fy the nunber of mat ches to be
returned by®the s’&‘éi’??ﬂ?"ff;‘f‘ycheckl ng the appropriate box under the search
field. SUBSTI TUTE "SHER cdicpopss pldhe 2872 Ropmuelncie DR @ 20B8siDre@ty OB(1)as
PCT/ AU0OP00fiepigted in Fiewat Fre aefpdee dirtriery teidis p igsghrcwofeegorignd phragess laved boen
speci fi ed tHehseeoycinjaigles:t df fy@atsg@iearionzct dItbtun@tndEs Back dd@men @Sk isSciacdki®@ Pri nt ed
on one Or NDEeEeSBAaRSGNnd R SittidnSs (RRYBSIBIRRY anBiSinthideh 4 SlaBdiBY PLufshdd Qi 57,

Fi gur € 58 cEil:ugHrs Ghd a&rlﬁa\dfoFﬁchﬁa@aggo;yTvQ”nQR@Qﬁ Anaedtgprr heﬁgrutﬁ\rs]e t%qocuxrarg rch the
user cli cksdn“g‘edeﬁgygp&ggmﬁgpr ch> button, t he advanced search form 539

is prlnted as illustrated in Figure 56. 5 The search request form 538 may
require Bhe user A6 etk @n gilgna@hdmneout 2 hadt NOfh@def GEGREGH ipaG tBhephde user's
personal netrpagesfanthior viders BRa cdidrs Badeleiop ahNRuikk & dctdliesClobrskd LsBEmasb! ank

f or n> but t onuak: t&ehl&m'bjﬂﬁotc@.ﬂaat%tne;, lnﬁd R GEr alcgf&};ejugt a fresh net page sear ch
form 8.3.2.2 Netpage Directory The top-level categories of the netpage
directory are inctUdEE OITYRE: REepigueswist Etrareyirestcdikon iy $88y masA 10

i |1 ustrat ed™icrfemigiser r%d sThwad sfipeerge di rectory includes a hierarchy of
categories and subcategories, as illustrated in Figure 47. Each category
cont ai ng0a &et3 ofAdﬁHQggga@gori es and/or a set of docunent entries. Each

document entry i eSO RS tofine ?MJ@&LQ@Q& GoGUTRNL F@mf [hG.fLrgctory is

pr ef er abl y QY%UQQEQUS%QIH "C@g a pﬁ?éﬂe A more com C‘(esgalfc O aﬂcc searcrray Sme t
document s a%q ;es §c9 HPD i l;?[iyon | APE g E‘%‘cryo?p“'fyh"“f “wdt'ﬁ“lts

nc

directory. An e "dPm'“hmfrﬁéeﬁ&sé(’car“ﬁ e frf?}é"“ﬂi’ﬁié'ﬂ' ﬂ"c“‘"g"eﬂ‘i’d“‘ﬂ’é0| de whet her
or not to incl udehelatauablasarcmemtohee.ed| ting task can easily beconme onerous as
the sizg.and cont ent of the directory grows the netpage directory

pref er ag?y al | ows R/éﬂsﬂfﬂ? ReFTHIHER™ ST FEH & tieruprpat s B mai ntain t he
directories. Int elf-G&Beagtwﬁﬁlgﬁlermror%glngﬂt;ﬁegc‘utotc&ntqglmgtchone or nore

subcat egorl es, based upon their area of expertise. In the preferred

enmbodi ment,” to vIEWerKE SubtatEgtrestef a category the user clicks on the
category nane. ANEASIUQ S tmu edr fil \Em?g aC S elr]n ogur';lcan't ed in

Fi gure 61. 20 8.3.2. SQA%%giﬁthg%ar%%p %%ggew&a P ‘ ‘{th R ithadse Sear ch engi ne
provi des an advarceudragedirnehiongpx foad oy @sing e @mnterhe!e‘aﬁhﬁaﬁeedm@emﬂh of I equest
form 5380 ipkedetsst ok dpeiatsts IFRGIUA® aBfhen OI Ene LbSiGHby uEBDen@IHt B Eharfde JIIIGC: GQARPD! EX

sear ch quersyessisqpeci fy how the search results are to be sorted, and limt
the search results to a specified | anguage, creation date and/or tine
range, and aut hor" ATHE! FRATToHIE Psweh epirgpeicatio ingreglise matching each search term

and perform the boolean operations on them. For the AND operator the resulting set of index entries is the intersection of

the inverted lists for the two search terms. For the OR operalor the resulting set of index entries is the union of the
35 inverted lists for the two search terms.

To find search results for the NOT operator the scarch engine locates all entries in the index which do not
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25 AND - to specify two terns that both nust be present for a docunent to
count as a match; OR - to specify two ternms where either or both! nl§E 2813
present to count as a match; NOT - to specify a termthat must not be
present; and NEAR - to specify two terns that both nust appear and be
within 10 words of each other in the docunment. A user may performa conpl ex
search quewy owgiorng t he abovenenti oned operators. Pref ecabgootzhe or der of
30 precedence for these operators is NOI, AND and then OR The user may use
par ent heses to change precedence or nest expressions. The AND and OR

operators Ganse. Lhg s e%ggmn%gg PS8 B8 R GBeh PR ol . Brieme Ls, .t chi ng

operator tHKEF 8 “iﬂ"%e? Hb‘ 'SBE " OP °ﬁgd‘é3%°“'éﬁ‘tdr‘“i"‘§§ fof sf"”t”hee“ ’°f‘i’f"é?‘°§‘é’ﬁf"i“ﬁir‘te‘ ¥ the
inverted | ™" °t'8F"8Fhe two search terms. For the OR operator the resulting

set of index enthd s schd rdudGor b AR opetatort m(.escarcsagrncm)“ﬁg Ihc,ESan p‘o&ls 25 ﬁIr QL Artilhe two

SearCh t@l’ raorTQ the edCl [o} T ( se 0_cal in cume Toximi al'rCh engl ne
sear ch ter %ﬁc [t“mer ngh dsearmt rheauu;@b rartdth@ \ Ué%@ﬂ%f—‘gé(’ Shgfeﬁ e 58)

i n
RO AU 18 Déa&u'%é?s{" wod"if ?f%eﬁs ‘%?é’lyfﬁfﬁ(ﬁ '('38'7'{;'3‘:’“ 48 contain the sear ch term
Most commonl y t hiaguoepe@niabrdphraie SarthS@dcuiedhs HARD LRGNl diddnBa0d il&phdser m  f or
exanpl e, " appiorsdacAENIhin0dARIS B wordloltad NI S case the search engine woul d

find natches for "apples", then renove fromthe results set any matches on
oranges To f|nd“@@é?@ﬁwFesﬁwrstHPm@ne“ﬂEﬂﬁméﬁ@PaFBh““FH@as%%Wth engi ne

fol | ows19 hewe Batrreeapsk Gl dsthe perfref qmbodiming thiaNh isBnloeatcdindic userippetsival ndrezesaniide d
criterion mhawmbhem@mm%wmwd®Mbe)Iocated "close" to each other in a

docunent . Proxrnk o Cal onrthe two word occurrences' offset

val ues stored in t ac?%f?”T:q? “m CREJUB IR T Fwﬁﬂwﬁmﬁﬁrﬂsﬁ”search is
execut ed a4 ANDESH TR eI ’B‘fc*‘ef“ﬁ‘é“ds‘l°g‘ﬁ‘r“l"i fpundi® 2 ScRt5 Pfetes oF Ao HE okt ase  wit h

wor d adjacéﬁ@y“enﬁﬁﬁéeﬁam%%Hﬁﬁeﬁéﬁeneeh®GWWhémwwﬁdm@ﬂ?se@smm$@®§e¢ can al so
execut e %.gwaehheahﬂseawchMFm@nxhhgeAdvanced Search request form by
sketching a prctgdﬁbf % | e pi cgyge se%r%h fkeld Ip the preferred
enbodi rrent this al ?' aﬁrap ica scarti is cxecue u'tecéﬁon ﬁ Iflﬁ in ug&lgrglg 1% §h6n gfthoﬁet pages
and e- mai " ‘(‘l“ié*‘g fhﬁ?j%‘é '"he%%fg:é@ "W"’f ‘ﬁcs EPEH PR QR Yk Lpures pfleyoke gfopr faygtleeh  any

si ze> i s cHerkeerspyidetifie msheayitina % gplyest ratfediondctireriest Fieclas apdts it &hes on

pi ctures oftegy rodgleprescnfprgprescabl y, i f <natch any si ze> checkbox i s not
g?:%ed%(ﬂgd It Pe 9!1(:9 éflchrng d)n a CO%Q!OH ogstrfkcshor str(fﬁf_ groups 1herreproQimwy xsﬁnf’orcec{ultp e erence l?_l&e_(r) ];r t gat
picture tha°”?§”P§?§%P“rﬁ&ﬂ”fﬂ@mseﬁrch request formfield 15 they may draw
a full size pl Cl M piQurdskhrck Jﬁr&ﬁbﬁ@kbc@j:d b R&eh Balgrﬁwnttprt&lf B aabicydvanagegxg ap kdecal search
i S execut e @i b@%chYers@ibr hddyindlhdphet Bhinl NK USi NG digital ink matching methods.

When using the digital ink index the search engi ne uses range nmatching on
stroke features ¥bfelalishekeskreseag wigp Mveltnmeelisd tieuseeclicks thelfgardgetgttog [Theaqagf ave

i dent i f2%s pivat © e gr nwje telrihiresuis pdB %40t O BF ANOG the Btahraim>tbhaint @%ach ofmagehes) . The

cl osest mapehash aaycedearcgiweRm t he hi ghest ranking for presentation

pur poses. 20 \Wen natching on a collection of strokes or stroke groups

their prox%ggty gameg r(% g@th reference to the occurrences' offset

val ues stored in the drgital1hk index. A picture search can effectively be

used to seggeh fﬁ&uﬂ@ﬂﬁM@éé&ﬁ” text. This can be advantageous as it does

not rel y on teXtThQBQYrglrpmth&ouQ ff setarc Sth gfrqgl;gge‘{(ﬁpsglngQ%ghc arcr] s?rz[(lcdlr_rll l‘rgurcs J:} all the

known r een ear ch>
but t OHS@ Eat:lh netgaﬁel rr{atch lgtnu}P 1es X:idgcumenl tltle csdnp (l)olgl' aHH epuHthcrrfﬁ?; %n dg ag? l&rﬁuaq,e T§ E”mtoge pages

540. The usféf‘r"“CE’%ﬁ"‘él‘sfrffkksf“H%éd"E“Bf“aﬁkw’f%Fﬁﬁ Werfitfon at the bottom of the page
to print a fresQ.advans e neat FhedSAUSS N QL MeBwd pRe mERIGHRRERH TS

Presentati 9a|ge litle, the first lines of the matching page, the URL, the last modificd date, and the language. To print a Web page the
user clicks on the URL.

35 Search results for e-mails are printed as illustrated in Figure 59. Each e-mail match identifies the e-mail

sender, subject, date sent, and the first lines of the e-mail. To print an e-mail the user clicks on the subject.

Search results for NetNews items are printed as illustrated in Figure 60. Each NetNews item match identifies

the item subject, the posted date, and the first lines of the matching item. To print an item the user clicks on the subject.
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8.3.3.1 Text and Picture Searches The preferred printed | ayout of search
results for netpages (personal and public) are illustrated in Fi glhﬁeﬂEﬁﬂ!]UB
30 Each netpage nmatch identifies the docunent title, description, author,
publ i sher, creation date, and |anguage. To print one of the netpages the
user cli CksW&ﬁ $3he docunent title, which acts as a hyperlink. Search

resul ts for WH"”8%ges are printed as illustrated in Fi BaFAUSE73Each Web
page match identifies the Web page title, the first lines of the matching
page, the URL, the last nodified date,”*&nd the | anguage. To print a Wb
page the usges.z2c| paksingthe bilag@odJRL. 35 Search results for a-mails are printed
as illustrated i nWkhgerse s69s a BA®R f@n MBhclpaghBicE agd, dleAbchifzbrL Bt 4he pRcdrRi |

sender, subjie@icd indRlresISrdAtthis paR Ghe tidi@nasf dibculsubbaledd§ 8y Bkind IR 18z BRIcA subcakbn P | Nt an
e-nmai |l the uselnuelediGlSinQnR p.’Irehlgcse§ “Qirf.g&tntsthgﬁ%&nntﬁc§§awpﬁe§untig&atmltcg WS items are
printed illustrated in Figure 60. Each NetNews item match rdentifies

t he itemubj ect, EFHEPcysepgmatcorit ere sieickotch e vl a5 g tist pfingyess dfmetishentimat tehi ng
item To pr iP4¥ecs giuirged nFighee2. B gercancdniingskagmogirobdh @e dyttlofy BGlicking SUBSFsublaffdory, SHEET
(Rul e 26) RO ARinBrDFHCR@OB WD DAiLDBH 1OdoRGER/iAU00/ 00773 -49 8.3.3.2

Sear ching the Director lSo\/\hfen %he user selects a category fromthe netpage
search page, the SUBCAf egory " PP ST BE S "f3ter Fricker Teg@w™ oo getdaeiiedd i n Fi gure
61. From t hi"§“FRyE™ rHL-Hedt Figrnf 2ideuc Aassmisedly TGt f syeeeis w e fechon it .
Next to Hhche YUBcaEEY b eipckingiberrepropgiath benrbyelic shreh rdngiefatni £ s ahiers e paviedt<keses. Thi s,
represents fohrdielfepdbligs thgheared bundn@Sistotiadits i@ @lthe id@hat 4 hatsuls heat egary. 5 Each
subcat egoryeéxray contain nore subcategories, as well as a list of netpage
docunents relating to the subject, as illustrated in Figure 62. A user can
continue to nove THFGEY °f Fas &F PEetebt §re Byhee Pt vl it Yitlrfbsteiery ditfeat egory,
or can pri nf"% YPFar e e Bt veeepdgeisdocument by clicking on the docunent
title. A user can also performa basic text search on the netpage

di rectoris dhes seaneh cabcbes@lt ered at the top of the directory forns, as
illustrated in Fi lQlHd’p&fel@lenMdmcrEiscg&ﬂrrcaﬂls&zaba&seu:%ﬂrcsog@g'ud §Q@Q& at:ryrdi?g_tus.i?ca'gtgh of all

cat egor! €S, rafdf Man s%re%@r@-lrié;lla arr’ligxer;fcbegppga%g'ﬂeeﬂthesgig'}trgsgt?ll;sé/ ifthcp%vc(::he(:kl ng the .
appropriate box on the search request form A user enters the query in the

<search for> fi @Pdistgrdf hebprelegst he <search> button. A list of results is
pri nted in Ihe S%trr&ﬁhmﬁyear Srelani‘hepfc[vghscylagtcsso list shown in Fi gure 62. Onl y two
pages of results are printed at time. 11 there are nore results
avai | abl%®, the userhimgyeacich ok itthex. <next > button to print the next two
pages of results. ﬂ11'65adv§n'cc|§'c3'h3th Rankfi ng of Search Results In the preferred
enbodi nent, search results TOr 3 Das CUEairufe S anippiral St ¥dent ed
accordi ng t 8% “LEHPE P e PURK e TSy Sebrblnk s reei gt yseeciiride-her ef or e
appear higher in ]ﬁ"h@““m% Gh by t%ullagegtarlhleéitwis ple;crgib;yng%meuﬁ%ﬁ:sed byrtg; Rﬁwhﬂ%ﬂ ances of
the search LgLbB.. search terns that appear in relatively few other pages;
or 20 search terns near each other in the text. In the advanced search,
t here i £9pr ef er abifaysenipitsgentuoive Haghes iR kivng, and TrarcinauR kit avoifble e Skt nbyStick S
det er m ned tyyrndchBitton 8@t theRQt b@¢hiotrBEHingens@ECI fi ed I n the <sort by> field. If
the <sort by> field is blank, the results appear in unspecified order. The
result ranking,dged by the netpage search engine is preferably the sanme as
t hat USEd by tHe eptreg\[lm%gt%n has pcnd§cgbaégv(\;tp c‘e%rgngeiupe' it; chfﬂl,bfd a user y m 'ts t he
nunber of natches to be Teturned,  and" there Hi € HBPE " HAtE HBE™ AFE" abl e, the
user may clTER" FRETLRARYS Bt oo RPEBr 't K@ YR eiern ikt &H = afmbanetehi ng
entri es S0 COREEnRifering fign preesgefrellyidnyietvilog fhgitbaerridesicrddd the wistrh
ref erence tietionprefiieghy ipd! @ pidodpdtrnte ingnidn ingrdxeded tofe ISIREE inf peCific embodiments

described in the present specification, including documents incorporated by cross-reference as appropriate. The scope of

the invention is only limited by the attached claims.
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i-n the relevant fields that a number of other 30 enmbedioESy ring
from-thosgygpecifically described, will also fall within the spirit and
scope of the present invention. Accordingly, it will be understood8tliatyg;
the invention is not intended to be limted to the specific enbodi nents
described in the present specificati-®®; including docunents incorporated by
cross-reference as appropriate. Thecsgepe of the invention is only limted
by the attached clains. Substitute Sheet (Rule 26) RO AU NPA067

PCT/ AUO0/ Q0773, Receiyed 21 A%st 2001 18 DEC 2003 -50 CLAIMS | A nethod
to enabl e a petSOR to search SrEFEY rHTreHErs SHUt FFi Y aesear ch request
form pri ntE Baterch gauesfypingediae infrpgiongelatitesdt sqieyeseessithe fugfrerfeiing edtieiébiang i nf or mat i on
rel ating tndicetive sfamideptly of theqeamtsrtquestifoimeendfis fugatigof Ranicngincdted edha fori, kel cat i ve of
an identi impthodinchidibanesgasrch request formand of a plurality of reference
points of the s u r t hod i ncl udi ng.the steps of
causing the sea%%ﬁlgcgceé%glsﬁ oé”?ﬁ %ggt e ‘g% egc %f'ﬁtfdfamocou‘cb’g'fa’bcrslubﬁ 8%9%,[0 t he
surface siBYPSH¥ al Iy  sinultaneously; receiving, in a conputer system

i ndi cating dat g, k0O ' _the.indicat.i t.a. i.ndi.cative of
both an ident ?gci J"%]m %ﬁ,"g’@g%’g{?‘g ngcr%}ééﬁggg[m aP_e gsr"%?‘gfﬁd@ éde&gnsgg% "%ﬁa‘“(’)‘f’ gbf'tﬁe sensi ng
devi ce r ePHETVET % TRECELFLH P eire St hraiithothE= e is g 9et Pt when

pl aced opé&Fis feyes Whenplatedpqaiesly telative B the soacch requbst fpravpenereivg the@ipping s attien g t he

i ndi cat i ngartdivioescdsisecichst subne df Basded datiathd vicalyl ofthe@RiiamASi Ng at | east sone of the
coded data in the vicinity of the position, and identifying, in the

conput er syst erf{HiHe T BPEHE STHEPE £ yindtiogdeeay epiergpretsiveciisiar a et er

rel ating segchtraeest, Beow fegshong prguess telectd fram it erdup epmiprisicere agi@rrametend sefiagct ed from
the grouppessgri sing an action paraneter and a variable paraneter. 2 A

nmet hod to enable a person to search stored information utilizing a search
request férm ptTREELFEBnt R5=0q to scphysipreginformetivg atiliginga poerth raisty rmetintef eviomn | ncl udi ng

i nf or mat i egece, b ssdrch Rgpest fom ichgigginf@intin@fting i scarthingues, the fugkedavhpmdengga coded dat a

i ndi cat i vediQiive étth keGSRt thebirel@dqued: BE: SRR phubticf RS LpoifcQF 153 eq@fi i, Bl Ural i ty of
ref erence DQi S Qe L § Search request form the nethod including the
steps of receivi n‘gﬁ&,l n a conputer system a request for the search request

form causing, TH ESSSERETTES rHE PEIBSt T8 sear ch request formto be
printed onto t h@uigi kBh@io ik REEQI, ¥d s reduldt dnhB beGRNG bHoRE sulist €M i ndi cat i hg
data froma sensing device, the indicating data indicative of both an
identity of thea<dwaritte crevfeestm inditeing datsfoma pryiog defico e oflicating dategwivativersfy devi ce
rel ative bdahsh letigeahe efach FegestiBGitandfa@dsifian of thtGensing QS rdlefve ChaNL ke, reqithd ®F, Bt aced

oper at i Velaking &4i@lindhGlackdbpekalMBly SRR & B MBS fork, YnPhioeIE RALAL b Besdi NGk i cat i Ng
data base %;yoAsgﬁasgt R@kdal ly, on %ensj nﬂlfcat_,least sone of the coded data
in the viElnrty ol the posrtion: ARd IRy in the conputer system
and from the i nduiGat, ing Ghala sys@f ank BAShe IRARinPBHINBLEK phleRl g & @ t he

search r eg:!s{'@%qumt,t trxkeat ﬂ:&t Jn:,e%ctcpﬂécteg @tgna{ﬂE L&l S%sis’gcag g onf rom.t hea.ly%rgaay P

conprising_an action paraneter an variable par ATRTEr % 2 fE et hod of
claim| of"Cldaim2 in which said at |east one paranmeter relating to the
?ear ch (r]I egues tThd iithoddEERG haiai%djn%i%baiﬁhcekg@ﬁalt}m?@&:%ﬁgﬁc sa{chw&issear fh req utest
orm an . i.ncl udes i in.the  conputer system
and from %S%cé%gﬁ% ]%Jgﬁca{gig%@gg%m 'fmgﬁmt”ﬁjé" @{él"ndéci%‘ﬂg%ﬁ? @‘é‘”g(]'%g' ‘b'gca(r:ne)d, sai é at
| east one”PRITEHET B Tomhe PRrclH forydieh s ponsing derisy s Blacphiaid  legstopeipreieia 1 ecei vi ng, in
the conputer Sncbedofchipyshishirtidgat a regar di ng novenent of the sensing device
relative to theeiving inthe computer system, movement data regarding movement of the sensing device relative to the

search request fonq, the sensing device generating the movement data using at least some of the coded data; and

alternative embodi ments. However, it will be appreciated pyrfis fog illed
4 Z

identifying, in the computer system and from said movement being at least partialiy within said at least one
zone, said af least onc parameter of the scarch request,
5 A methad to enable a person to search stored information utilizing a search request form printed onto a
surface, the search request form including information relating to a search request, the surface kaving cdded data

indicative of at least one parameter of the scarch request, the at least one parameter selected from the group comprising
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search request form the sensing device: generating the novenent data using
at | east some of the coded data, and identifying, in the c86ptiooiosyst em
and from saj-gd..novenent being at |least partially w thin Resieedgd Aug@spooane
zone, said at |east one paraneter of the search request. S A nethod t
enabl e a person to search stored information utilizing a search req‘lﬁeﬁEE 1603
formprinted onto a surface, the seaSth request formincluding information
relating t en@iosearticeind AitidRhramet R withth h@GK YL I coded data indicative of
at | east one parameter of the search request, the at |east one paraneter
sel ected from t H&“Er Buprreonpri Singd AVENDER: SHEETQORRECTER.: VRSN

PCT/ AU0O/ O@TirgweoudRecei ved 21 August 2001 i 8 DEC 2003 -51- "an action
paraneter and a variable paraneter, the nmethod including the steps of

causi ng the search Pell&Ltf B¥Mh L don huosiendion rehalng saidgt Ipe opiat@daont 0 t he
surface suBSHERTVEET §f the sehsipgdetia rvieioens thysearchreueCRinMic BEsing HolccArhGABRLLEL. SYSt em
data {rom & @m‘WmEEWiﬁmamM%%iﬂﬁFne a3k LA0E BALATRACL, AN

regardi Nng sERWRINERMAT siddiSeos | ice.relative to the search rFequest
form the W& ng de{/i ce, \Aﬁgﬁmrr%\ygg%rre QB AT PP oAl Bt Best for m
generating the data regarding said at | east one paraneter using at |east
some of the cod refkalifn uS anti i.l t aneousl enerating the
dat a regar g fgcr_?ﬁp g‘%n hﬁgmﬁ%g{argﬁ%ﬁxﬁ%st médcé"gémr'&’ﬁa’%é’ L=t ofor m and
interpreting, 1n the conputer system said novenent of the sensing device
as it rel ates tAGneS@ko@naBld 2 phrdRS lear@ RGed DAL thod to enable a person
to search sl @eol R Rl bR iklakod i gﬁgassgin%%ﬁ “’rhég‘ﬁ*é"gfp"f’%dr‘mﬁ% brinted onto a
surface, tﬁaqm%ceo?rg}mrwe uegtf?orm I ncl udi ng |'ﬁ‘f"3‘r‘f‘f’ﬁ?’%ﬁ"‘f‘g€r"%§f"’l‘ﬂng to a search
request, the.surtace Raving &EHEErh e stprpramet yod forghe shug spwtrisian e

par anet er BFUPRETSE Y & Bt BRes the pefied inglpding besspsoone par anet er sel ected from
t he group conpresing iy acapteagteneropabadiaidiqandna vari abl e paranmeter, the

met hod i ncl udi Rgside REesSheP e Gthest] RGEAMIGRE fornd ifbe RinE AP ELSYSt €M @ request

for the search LEAURIE cohel Qs AUSLNDs b1 LESPONSE T 0 the request, the
sear ch rqutcj/gr?% for%ln 10 b% %ﬁmﬁtﬁ%i o%f"f) E??{'ém ‘i'?‘Fé"‘E‘é’;‘mf‘@i:"é'FWﬂw, in the
S

conputer s M HAra POy SERE I Ayretrh piuetonn dg ersiis dage obe dovdiciveast  one
par anet er BT EHARIT Bt fria rearding seif f aso@nSinEg uthe ieG ok Gkhaboi¥ e t O t he
sear ch r eclient sufsetil situv@cosis BSdaG hel@M ichifling IMAR RovbRM ik £ 1hddd Equest © the search
request f osamandgenerating the data regarding said at | east one paraneter
using at | east s fic C d.. data and substantially simnultaneously
generating,the dlgrfgg& gr?'éhg?;%tra f“n‘%g“?t“’é" mavﬁ\%mtﬁ@‘\?é"ﬁ*fé‘m”“? B AU Ble search
request form and interpreting, in the conputer system said novenent of

t he sensi n7g de Peied eaiee pyser tospapsizstopediniamitioh uilizing s elgs] ol @cudpad saRBERE. 7 A

met hod t o fnwhiodd data e pegrdimeqtc0 AR @AERBintr M@ htide B dekthe il 4ol 21 NG @ physi cal
obj ect ind&dml@cgniamﬁ,aﬁ&.&amsm%ﬁ,mc;e%mdmgmcs ata, the search request

pde
form including gvg.[,%r .on relating to a sear ch’request, the coded data
i ndi cative of an, | éntl?ﬁaﬁﬁﬁ%’“{s}‘g‘&r ch request form the nethod including

the steps of provied! WG PA™ SErs &4 Fon epdming frece sspaing dn idenghg of @6 fiersch @ Figardin@C €1 Vi NG i N

a conput er’™ ¥5PEY Kty srhraicst fprome ansibeiadh A@heNd B:ereh @R RintJorAlbeb Rt i ty of the

per son andensigdie dhiengarding MEideheh@theisdayh ridfest bollGisi Q%Pﬁmcroﬁél%%%ma‘f orm the sensing
' t he

devi ce cont ai niiayink Mene dab@: & M To P pdentity o per son and
gener at i NG L& rflal Al SY; %rdiucgysgg?ﬁgdm?%g%?%dyg% 'Q‘F"i%mé'séﬁsf’w getiet for m usi ng

at | east §oma1§ e’ghhe [of0) e_a’ data;, and identifying, in the conputer system
and from the datEopeEimdiimtyichtsedsd dusiraisctinicatife ofaHest pefagoRt: @hikedtche | dentity of
the searcffife Em%lgsgt ofe@arampter &leg@ AnOIR grbup Ghi@iSikg-an action parameter and a variable parameter,

and the method includes receiving, in the computer system,

indicating data from the sensing device regarding said at
least one parameter of the search request, the sensing device generating the indicating data using at least some of the
coded data.

9 The method of claim 8 which includes rcceivingi in the computer system, movement data from the sensi ng

device regarding tmovement of the sensing device relative to the scarch request form, the sensing device generating the
movement data.
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8 The method of claim7 in which the coded data is also. i'tdiCEat v /bf at

| east one paraneter of the search request, the at | 8&tvebhbApmIsA0Rt er

sel ect ed fpaon t he group conprising an action paraneter and a variabl e
paraneter, and the method includes receiving, in the conputer syst&mfl 2003
indicating data fromthe sensing devigge regarding said at |east one
paraneter of the search request, the sensing device generating the

i ndi cati nd’ dat Z° TrEPISEF VL of RERETANg s iphick threarametey irappctigmprametespf it ferchret hod  of

cl ai m 8 withuesh thi prépd inglading pfisties iy firemputiT prsttnh@ oetivpia te@bct cbdySttiorpprany enent  dat a
fromthe sensimgneheiRitiamahegaheicgpAiLdaitrRlalaasmh Rxdevi ce rel ative
to the seghghing €quest form the sensing device generating the novenent
data. AVENDED SHEET. | PEA/ AU RECTE(I;) VERSI ON  Received 21 August- 2001
NPAO67 -52- 10 “The nethod of - any ond’of the preceding claims in which the
paranmeter is an«qehd OEkpataaeiem of the search request, the nethod
including effecting, in the conputer system an operation in respect of the
acti on patfamet’@emethyd ofpnyppeef thpgtedding clairfis inpthigti thrpat@etir iy 2 yokidble brrandwe vt sron par anet er
of the seapi@lpardneeuid® teartheqee the adtedincfudi Mediffiay, igh bibuter&QER thit G pagha b4 OMENCI NG a
search of Mh@ﬁ-dﬂaﬁfm%%&Mﬂ&s&ﬁ@d&%&khﬁ?ﬂ&@mﬂu@%ﬁ%%r equest form
12 The net haod OJ‘th agx, one tof the preceding clains in Ich the paraneter is
a vari abl %P AR HRE™EH i s an  option parameter of the search request,
the met ho¥ i ncimerstheigt caimdhip pifid) thepgtion papmetchisaseintrpeit edcasspstfem  t hat t he person
has entered a shanghdoaviinfrmtokio Ryhyreans of the sensing device and .
effecting, in the conputer system an operation associated with the option
paramet er. 13 TPHEREPREEE EaPM 12 i n which the option paraneter is
associ at ed W t Nuhy hQRGhmIBer HrerurmSfilaBEtd AGad he Store of information to
search; selecting a topic category to search; and sel ecting the maxi num
nunber of ¥4 et Uberetiocdniatycirefhe preceding dainis thovhichti4 pafehi@er e takiebielpahiceawhych Baex: of t he

pr ecedi NQgpaundd &8 dedich Whkst fhe diel inPREQIBERA. id & odp)elyiredDhBinRoAIBRGL Which is a
text —Par ARkl b bAfn SR bl S 18 BRMIH A BELUAL NG LAERL 1 TyT ng. 10
t he conpu etrtpsaxgg em that the person has ent ered hangwitten text data by
means of Thé sensing device and effecting, in the conputer system an

oper at i ont’ass d&q b af cipjjn fH4jvhich ippludes qanyerting drythy ppeputsr syste.he ahdwrigppetndidd toof ¢l ai m 14
whi ch i nckmglesexconverting, in the conputer system the handwitten text
data to  GONPUhdenddSobhim 1dPciahi 18 inMRINMR e PamGl RbsWliskd vider Gkt 8 15 i n which the
text parameter s associated with at |east one of search text; a sorting
preference of the results; a preferred | anguage; a range of rel evant
dates; and ansaubdrerecefofderdagunent 17 The net hod of any one of the
preceding clains in which the paraneter is a variable paraneter which is an
aut hori zati on pBEFHIHPBPE0f the search request, the method incl uding
identifying, iRbbgRANRMLEL System that the person has entered a
handwitten signature by neans of the sensing device and effecting in the
conput er syst emgauthmnofofpemat i on associated wth the authorization paraneter,

17 The method of any one of the preceding claims in which the parameter is a variable parameter which is an
authorization parameter of the scarch request, the method including identifying, in the computer system, that the person
hes entered a handwritten signature by means of the sensing device and effecting, in the computer system, an operation
associated with the authorization parameter.

18 The method of claim 17 which includes verifying, in the computer system, that the signature is that of the
person.

19 The method of claim 17 or claim 18 in which the authorization parameter is associated with search
authorization. )

20 The method of any one of the preceding claims in which the parameter is a variablc pararacter and is & picture
parameter of the search request, the method including identifying, in the computer system, that the person has entered a
hand-drawn picture by means of the sensing device and effecting, in the computer system, an operatiort associated with
the picture parameter.

AME];JDED SHEET
PEA/AU
CORRECTED VERSION




18 The method of claim 17 which includes verifying, in the eamRyigi;sSystem
that the signature is that of the person. 19 The netdmgva1 éEnzéoz or

cl aim 18 iJpagehi ch the authorization paranmeter is associated with search

aut hori zation. 20 The method of any one of the preceding clains in1 th ]
the paraneter is a variable paraneter and is a picture .paraneter geﬂ
search request, the nethod including®dentifying, in the conputer system

t hat the pérsonTthaghoddfitiabn Wah vaich drglke ffaaddiis RioGhed ki@ abikulBAD er Jr[A€ S€Nsi ng
devi ce andeefdq@@ting, in the conputer system an operatiohrassociated with
the picture paranmeter. AVENDED SHEET | PEA/ AU CORRECTED VERSI ON 18 DEC 2003
PCT/ AU00/ GB7 7 3The srehedesif apeaie ke pesdjagsttim2D@iich INRARIG Fuest Ban okindiBmARLAGE of claim
20 in whicirtitsheei cture paraneter is associated with a picture search
paranet er of thg wS8@sdelorlnBIWESle 22 The method of any one of the preceding
clainms in which the search request formcontains information relating to
at | east one oftheatalipble mpicaatdesilsl e st ores of information; and the avail abl e

t opi.c cat ggoriﬁs. hﬁd:%fThe nmet hod of any one of the preceding clains when
dependent “on any O B iPre o clims whin dependsp prapy ofenclipreiledor 7 hich induieng t he

sear ch r edidgthe famh fedshiom dngqoroneterectivnerintbepmpitangystem ateqtel @ ioaIL@S o6y St €M a

r equeg tf 2;} t e Wmmﬁﬁgemwm%@&fm&l bREmoA s@@%w@ﬁ@mﬂ ot Ee

precedl Ng cfusinghd Barck\dml: G RER balIB: or Ic

i ncl udes 2¥angslihn the search redatﬁtgtécg ?p‘?‘%g’é“%a"i he a@%ﬂ‘éa@d@fa to be printed
onto a surface subst amtTal TSttt yhres s pid dais sppatioliyinvirihdo sperigny  one of

t he precedgr@mstsms wherein the coded data is substantially invisible to
an averages Uuriaé kel o wobperaf tpeceding Beink ikn BRhdaR6h @ bnc aAMimONE, Tt he precedi ng
cl ai ms WheficGaRaRERIE  raRvaRs Woor®dR BichQarcillaftle Bn phated Fhe Rbord beintdfllnGlic g L udes

retai ni NG g, LRt E¥A 0h.Sr ol GG fweach search request form printed, the
record begp(g retrievable LS noqwg?‘m i ecgg’ﬂumsorrﬁ"%‘?gt he coded data of the

bl e at 1 eas = ¢ .
surface on whi CHt'HE SEXPCH PFEYREUT “FiHrdsihiingt slgliv S the spprbrevet hod of any
one of t h&TPraERPRFGettkaiingRminirt of rticaseidpeitrsst comsticaiolppoibady a pl ural ity of the
sear ch reguestThe fetedutann\shcas e pEORPUHind hefl @ba o add S rQaids 1M, ¥ bk e of mul ti cast
and poi Nt G the SR dbvict et RASinddh REAER S sl B e LR o220y, One of the
pr ecedi ngwgl,u@js%%@mgependen? on g’ﬁy eglﬁseo %Tj %F‘g{ﬁr?sm %morg(,"n%’ ér 6 in which
t he sensi del¥| ce contains data regarding an identity of the person and
t he method inc ift?%‘?ﬁﬂﬁ??%?’ﬁg‘f"g?aﬁﬁtv%m@ﬁm@*rﬂwmaﬁosaiﬂ@gtbdenti ty. 29
The et hoefh BF§t itfhrecarsf reapcsf érmyy etimieattitha gpeddic ascpamte ddplby@bvicd. ncl udes provi di ng. al |
requi red dnf orthetch@ of afy@de attic frghedingclainds h@hi&@@fe&&)rcﬁum§5rinic@on§nmﬁzlc%%§r ch request
formto ehd i tendibnRashaih: pgts SEPAr at e di spl ay device. 30 The nethod of
any one ofit he uLecsdig lalne 1 n which the search request formis printed
on mul ti plhgwp%%csm an df%:%ﬁ%“ﬁ@%%%‘%”ﬁ%‘m‘a@f°B1Pﬂ‘mdﬁg’ﬂfLﬁ@°’ pages. 31 A
systemto. ena A DA SHIMIY B Bt s wet thastrbre beirsicwr dutidicitiziolny a sear ch
request f 7 prasrcEE ool siprefitad eiprencd phigs ot At roqic@ G B sysfe@ i1 C | udi ng
i nformation rekapucrgteli@hid: Sear ch request, the surface having coded
data, indicative of anguds &Rk kdesQim LIS rch request formand of a
plurality of ref e;rmglggeguslsoi nt SHOG? the s%cgd?cﬁ '?becarﬁ'es(fm%":osf”%]m‘tbsﬁ”é“a‘éyyst em
i ncluding a conmputer sgs;t em whi ch:”
receives indicafing data from & sensing device, the indicating data indicative of both an
identity of the scarch request form and a position of the sensing device relative to the search request
form, the sensing device, when placed operatively relative to the search request form, gencrating the

indicating data based at least partially on sensing at least some of the coded data in the vicinity of the
position; and
identifies, from the indicating t-:lata, at least one parameter relating to the search request, the at
least one parameter selected from the group comprising an action parameter and a variable parameter.
32 A system to enable a person to search stored information utilizing a search request form printed onto a surface,
the search request form including information relating to a search request, the surface having coded data indicative of an

identity of the search request form and of a plurality of reference points of the scarch request form, the system including
a computer system which:
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causes the search request formand-the coded data to be g; @%/@9 0 the
surface-substantially sinultaneously; receives i ndig%ﬂvgdgiz%ﬂa ; %Jm a

sensi ng device, the indicating data indicative of both~an ™l #i9! of the
search requést formand a position of the sensing device relativeif EtChZﬁU.’i
search request form the sensing device, when placed operatively relative
to the search request form generat-ishg the indicating data based at | east

partially on sensing (Rdivesa EARS iR MR el BG,; coded data in the vicinity of the
position; and identifjes, f rngcrgtger;euei tdi catin rodatd?’ﬁe attcdl east one paraneter
relating to the search request, tHe at T 6ast one pai anster S&fected from
the group conpri si ng "SHEACHIB TP Lpfeipedpvion tejndiatipedett ndisptee e amet er . 32 A
system t o enabl e idetipe thswarch tegressign prd lipogtionaf Bekersimfdotorrelstivedrthelsdadc] rbqebtng @ sear ch
request form pri ek seiilz@evide, SHdd a6 @eratively ive B Ak Ldich QSRS Lpenf@id el NCI udi ng

i nfor mation 1 el Aty b vaddudAALAD b SHIER st dlGr o2 i B6G A G g Oded data

i ndi cative-of an ,|_d'er}t|ty of the searc request torm an a plurality
of reference poi AtE™G the search request form the systemincluding a
comput er syst em whi clifentifieg SPRIE inglicn s daehAEIEYR PSHEE Lo iy sedcth GORRIMGTED VERS| ON
PCT/ AU0O0/ 00773 Reoed pueetcadeciiighittdgrodOéhpristhPan b pi2O3 arB dvaridble@@heees a r equest
for the searcef,@AURhn 31 &b 32GAMEBII at b ode BRAD Rftink Dinl L FegAHEST, the search
request fasgordmd%&d t o be {%F]tkcrlé%ld ont.o the surface; receives indicating data

froma s&nsing Hev: Q8 P he FRdraf™ g data indicative of both an identity

of the séhrch e¥ppattaimp by figimiforhid igpesithe pegsine dotice s gnsiigded #efingisyi ce rel ative to

t he sear obvarcgaulrtg to the fegeh rpuest fre ude M Basngnedidhe odd datawhen pl aced operatively

rel iat ivesto tp@aﬁwmpwqg&&&m{mm@ema@w#m@mmm&&ataaiu%, da}1 a based

at | east . . gdat. n the
qur{hh@LJz #rm Huaiby NrnibCh 'ﬁgﬁﬁﬁf#@g&%%*{;ﬁﬁﬂ iR ofa

vicinity o osition; and .| | es, ndi cat] ng data, at

| east oné“‘b°ﬁ°rpéf?f§{°‘g°f PRI A e Rerawi et Y Hetr otHire A east one

par amet eparegigitr ed ¢ @oeble pgmyen Besygrdsgisirg onpri si ng an action paraneter and a

vari abl e par aametpessystea3Bicifhe system of claim 31 or claim32 in which said at
| east one paraneter lflahcsddth do@st boRAnIR AHA Butat A HRSL onth the surfl® SOGhalyed Wi th at

| east one zone of, . fearch request form 34 The system of claim31 or
claim 32 which includes trgie ,s«g%sﬁ%rlgg devi ce, the sensing device sensing its
nmovenent rel ative to "tHE "SEHE ”q‘ﬂ’@%gtd”’f"dfg?fé"ﬁé"fdﬁ‘dmé‘fm K ™Some of the
coded data. 35 Aregpping mommpnbof bieperihedevige reativedadhs seprgh reges formhthesengisedetiod Wikor mat -en
utilizing a sear abedr@fid @3t sehr@ FofcsOforin/ thaealinliGicaing 8l da@Ce, the search request
form i ncl udi ng i nf or Rl Bid Ekh bt schsBe Rvicd RALHL f QOM RS Lone plfiieSUr faCE havi ng

coded data ingdicatl g a%‘;so?& swéhear%tmroom&% pasamel ef et N8 FEAL GRS Equest, the
at | east one paraneter select eém. rom the Foup conpri 3 ng an action

par amet e g A=y GG e B ey st 2 ‘?’ﬁ‘é“%’%’é’i‘é?ﬁ”?*ﬂ‘@?ﬁ?ﬂfﬁ?f@“ﬂ“&‘ﬁ?fﬁut er system
whi ch: céfessaapaparist ofthegerettreapes disetdeest denammctarselocted fiom thorhorbormbeiting antagliohe  pri nt ed ont o
t he surf ag@ets oo 8 tabulblt patihdicy the Skelnblidagieous| y, receives indicating data froma
sensi ng devi CRukRgakiWigh: Sai d at | east one paraneter and regarding
novenent of the sensing device relat] ve.to the search request form the

. . the sear .
sensi ng devi ce, when noved rel ative to The search request form generating

the indicating data, i FREESE Bt Sarrh ryeUs e rrcdpindiesElfsi ng devi ce as
it relates to said atreivedditatioie fporsauig i@ regarding said at least one parameter and
regarding movemenit of the sensing device relative to the search request form, the sensing device, when
moved relative to the search request form, generating the indicating data, and
interprets sald movement of the sensing device as it relates to seid at least one parameter.
37 A system to enable g person to search stored information utilizing a physical object including a search request
form and coded data, the scarch request form including information relating to a search request and the coded data
indicative of an identity of the search request form, the system including
a computer system for receiving from a sensing device data regarding an identity of the person and the identity
of the search request form, and for identifying, from said received data, a search request, the sensing device containing
the data regarding the identity of the person and sensing the data regarding the identity of the search rc'quést form using
at least some of the coded data.
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36 A systemto enable a person to search stored informati %T‘/’Aﬂjdoio%iyﬂg a
search request formprinted onto a surface, the searg&e{‘l&g%ie&l} {t%
i ncl udi ng s=nformation relating to a scarab request, the sur ace havit g
coded data indicative of at |east one parameter of the search requk$tEC 7818
at | east one paraneter selected fromthe group conprising an action
paraneter and a vari abl e paraneter, “the systemincluding a conputer system
whi ch: recddi vele wtmatrlaiesdt in fish th dyled dstelnsle dieiyef @ Bist cheirieteroBMS@S, | N esponse
to the regwaesth a th@g@arelicld @ bhesdgrolyGduiisingan Ron Pl £ @ALIG50E, GUT f ace;

[ eCei Ves iupli i RivlakRuby @A oS NI AG: AEHLS: £ LIRL LA BAL gt | cast one
par anet er Muﬂh@&@iﬁ&%ﬁ@m@ﬁ%}%%% %Lustnhae”sen5|fn% evice relatTve to the
search regéjest orm. the Sensi NG device: e 8 el ative to the search
request fofm GeEPREPaTERiRg” o fim 38 piish ingledss e scrting davice, s veéss rietis  sai d novenent
of the semgryty iy iotescad repest @] at es to said at | east one paraneter. 37 A
syst em t o 4enabihesysém prasy S bf cifls 33 834, Gdin 1 brQEiR G ih HEP LB o aridlid Ll B9 @ Physi cal

obj ect i ngt Welk RGes t.. formand coded data, the search request
form incl ydin nglm?i 5(')5r§ﬂr§r%§l:i:bttglr%hrc ?%F‘g'?ﬁ"ﬂ mtoglo'é'mémedé’fr%tﬁcs?ﬂéhq'&qé&é HARETHE coded data
i ndi cative G SR T QERTTT " BPmte e esaE sty g g AIEt Pooppsicnpf hpspish iyt em i ncl udi ng
a conput ef! sysPeEiForefiany ers elkip 3hig 36 a8 or clsim Sk whish bhavibperndatotthenegar di ng an
identity ofuestihelepéiogtnerananditig: | dentity of the search request form and
for identifyinGemddQyRsad BsokEmmih¥i§ndlat a, a search request, the sensing
device containing the data regarding the identity of the person and

sensi ng t he datrauetisgpdledtisard alkefimdentity of the search request form using

at | east omaél%f thef GO ed data AVENDED SHEET. | PEA/ AU CORRECTED VERSI ON
PCT/ AU00/ (0773 " RECE LB - Dinrgriepersngeyss epasiatpdpit dlgygne o5 5. 38 The syst em of
cl ai m 37 in whiseHingpretore efi@eretigete werdis al so i ndi cative of at |east one
parameter of theg search,. request, the at least one paraneter selected from
the group conprising an adtion paraneter and a variable paraneter, the
conput er Syst enRaldtipouinttifng ninibd bfeAintdr@helaiprvider OM t he sensi ng devi ce regarding
said at |east one paranmeter of the search request, and the sensing device
sensing t fle i ABASEET A G ok st geraaee espgued gigirdeapfne othe coded data. 39 The
system of cl ai ma87=x%pr clai m 38 which includes the sensing device, the
sensing device sensing its novenent relative to the search request form
40 ' The system of-'any one of "clains 31 to 36, claim38 or claim39 in

whi ch sai d | easpret@BRapas; abl e parameter of the search request is selected
fromthe group conprising an option paraneter of the search request, a text
paranmeter of eRBcdelhrdppcrmduest, an aut horization paraneter of the search
request, and a_pj [ araneter of the search request. 41 The system of
any one of cl af’ﬁ%&ogoga%%lgﬁ%, claim38 or claim39 in which the action

par amet er 44of  TivaysEERAAGHUO ioWiIEH#R SubhorizaBon SEARE b SChoilidd QN sLlE 80 QKR COnpri si ng:

comenci ng a SeRkshh @il d 490 .and requestin a bl ank search
request fs%:mc%uﬁ;? &he s}ystemﬁgﬁ‘d‘@}(%%é R flg‘é"ﬁ’ ?ﬁ‘é’“%‘ﬁ?‘gﬁﬁ‘%&ﬁm&mt er is

associ ated w at |least one of: selecting the store of information to

sear ch; sl ectichgaa iapi £431£0 ¥ 3o PRk e Rin Fhs3RL BRLLDGLDE MeXI mum
cla

nunber of o g8k b4 386 5B GhES rovide. 43 The systemo i"M'40 in which
the text :gar anet or s aésoccslg'g gﬁmﬂc’f"ﬁ“ﬁ’f’%‘l‘g@?&st one of search text: a

sorting pr .ef ers ng'gl 083{1}’ Of\tﬁ)éclafnégilfﬂ o ?f any one of claims 40 to 45 when dependent on any onc of
claims 34 to 36 in which the seasing device contains an idenfification means which imparts a unique identity to the

sensing device and identifies it as being associated with a particular person.

48 The system of any one of claims 31 to 47 in which the search request form is printed on a surface of a surface-

defining means and in which the system includes a printer for printing the search request form in rmponsc; to receiving,

in the computer system, a request for the search request form.

49 . The system of any one of claims 32 to 47 including a printer for printing the search request fort in which the

printer prints the coded data at substantially the same time as the search request form.

50 The system of any one of claims 31 10 49 in which the coded data is substantially invisible to an average
unaided human eye.
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a preferred | anguage; a range of relevant dates; and an author of a
docunent. 44 The system of claim40 in which the autho izaIEQPM@@@@mn@er IS
associ at edvwwict h search aut hori zation. 45 The system of Hﬁﬁ?hwmgmnmmmch
the picture paranmeter is associated with a picture search paraneter @f é?ﬁ
search request. 46 The system of any gne of clains 34, 35, 36 or 39! 60t 3
any-one of claims 40 to 45 when dependént on any one of clainms 34, 35, 36
or 39 in whi chTepgestnsionggciiodi e whirddcuddesiaasime kdejin gretidvidle redid ofEE SYSt em of
any one Ofscach @iutond dnctadd, 3 rdrd toife rdIIWANBingM 16 AL ¥ 0 LuDorfiuphien dependent
on any oNewnf e sGliBtqi® prfhs fikea3® 1 N Whi ch the sensing deviCﬁ cont ai ns an
identification S - whi inparts a unique identity to the sensing device
and i dent ?S%I es T}Ft?yggnso,f au'e“f&ﬁor J?a"érfrg‘%'(‘:‘f'hé EF ML e T ot o pykipleness: het8 The
systen1of'ﬁﬁ?mﬂﬂ%aBWmEW%?%§m$¥ﬂfwﬁﬂ7 in which the search request formis
printed on a surface of a surface- defining means and in which the system
includes a printer for printing the search request formin response to
receiving, 1in the conputer system a request for the search request form
49 . The system of any one of clains 32 to 47 including a printer for
printing the search request formin which the printer prints the coded
data at substantially the sane tine as the search request form 50 The
system of anyone of clainms 31 to 49 in which the coded data is
substantially invisible to an average unai ded hunman eye. AMENDED SHEET

| PEA/ AU CORRECTED VERSI ON PCT/ AU0O0/ 00773 Received 21. August 200.1. 18
DEC 2003 =56- 51 The system of any one of clains 31 to 50 which includes a
dat abase for keeping a retrievable record of each search request form
generated, each record being retrievable using at | east sone of the coded
data of the surface on which the search request formis printed. 52 The
systemof claim48 or claim49 in which, to cater for a search request form
printed on nmultiple pages, the printer includes a binding nmeans for

bi ndi ng the pages. AMENDED SHEET | PEA/ AU CORRECTED VERSI ON
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