NPS055-SG 1 VI EW NG DEVI CE OPERATI NG W TH CODED SUBSTRATE FI ELD OF

| NVENTI ON The present invention relates generally to devices for
interacting with conputer systens, and in particular, to a device which
may be used to render otherw se passive surfaces audiovisually interactive
via invi sipdges.&dir f ace codi ngs. CO PENDI NG APPLI CATI ONS Vari ous net hods,
systems and appar at yEWIRGHEVICE bﬁEhﬁﬁN@Wﬁﬁr&OBE’D@ﬂéSﬁ@\'@e di sclosed in
the follow ng co-pending applications filed by the applicant or assignee
of the pI‘HEEDbFIINVENTﬂONn si mul t aneousl y with the present invention:

PCT/ AUO0/ 01442, CT/ ALgO 14441! PCT/l /01446, PCT/ Al &@/ 01445{

PCT/ AU00/ 01450, "B RUEEH Y5 Stes Pff? T4ttty Kowra Ty fyptems, and

PCT/ AUOO/ 10 pat@]ar, RGIJeALION D IndH e usadd feﬁddﬁ@he@vilél@dsswPEﬁ?Tho&U(Dﬂ)’oﬁﬂuélﬁjznteracnve

PCT/ AUOO/ Q1443p1c fg;[gec {01455, PCT/ AU00/ 01456, PCT/ AUOCO 01457,

PCT/ AU00O/ 01458 and PCT/ AU0O/ 01449. The di scl osures of these co-pending
applications are |ncorporat ed herein by cross-reference. Various nethods,
syst ens amd_panpmcazxmmgh@tjsng to the present invention are disclosed in
the follow ng ¢o-pendin ations | | ed by the applicapt or assignee
of the present faﬁ‘\‘}‘gﬁ‘fﬁ’f S %ﬁtg’gb"’ 8@2‘?@‘88%?"’ g0 the PWPSA‘EX%P closed in the

PCT/ AUOO/ folledvi@, cREndird a8 8fileP®Y/ MICPPIBAR 82 , asiREndd /&U(iﬁb’ @fb&mﬁ invention

PCT/ AU0O/ PCT/ AUO0O/ 01289, PCT/ AU00/ 01275,

PCT/ AUOY 8“@%"“8%‘@ U&o!e%%%'é’“ PCT/ AU00/ 01281, PCT/ AUOQY 01278,

PCT/ AU00/ 012&CT/ARO0HM4D 0 FZBAU00/BCIHAAUO B2 Bd/0 036l PCPCAAIB60LA83. The
di scl osures p icati or ein by
Cross- refereﬁizg\;ﬁ@g@%%& (rar’gﬁlﬁﬁg)%ﬁ)g%te QE%/A%I’O&O%%;H u?aﬁrgﬁt[)%??{r}‘gs’to t he
present i nverGIGYH0810E+58 scIP§§é’d10P4QI‘tShe fP§[FIAéWP/ﬁ§115€;o p@ediIAGO/A#OR.i cat i ons
Sept embor 2000 ML ABO OLi0h BT AUOT O 116 aad PCH ACDSIBTEL, Th

ept enber an e
di scl osures %%TW@@A“U&'B@HE? 08 46P| cations are incorporated herein by
Cr 0ss- r ef e disdmures\ thesd uspandihhapgilicaticy &¢ intmBpoddted harpip y @bsssefar@bat i ng to the
present invention are disclosed in the follow ng co-pending applications
filed by the apprifwedsthodsy sysieesahawparas relngse te agtent ipxpation iaslisglpsed @ tune
2000: PCTHoInWRQ/0Pdfing apliddtibasKEDB, 53 appRtaht HIQEHO é6the pREeh! MEARIO K0,

PCT/ AUOO’(g% 2000 PCT/ AUO0O/ 00758, PCT/ AUOCQO 00764, PCT/ AUOCO 00765,

PCT/ AUOO/ ®6,  PCT/ AUDO/ 00767, PCT/ AUOQY 00768, PCT/ AU0O/ 00773,

PCT/ AUCO! 007 Pé:r/ARfe0/0 A6%) DT B0 £63 / e 09/0 1288, PCT/AU00/01282, PCT/AU00/01276,
PCT/AU00/01280, PCT/AU00/01274, PCT/AU00/01289, PCT/AU00/01275, PCT/AU00/01277,
PCT/AU00/01286, PCT/AU00/01281, PCT/AU00/01278, PCT/AU00/01287, PCT/AU00/01285,
PCT/AU00/01284 and PCT/AU00/01283.

The disclosures of these co-pending applications are incorporated herein by cross-reference.

Various methods, systems and apparatus relating to the present invention are disclosed in the
following co-pending applications filed by the applicant or assignee of the present invention on 15
September 2000:

PCT/AU00/01108, PCT/AU00/01110 and PCT/AU00/01111.
The disclosures of these co-pending applications are incorporated herein by cross-reference.

Various methods, systems and apparatus relating to the present invention are disclosed in the
following co-pending applications filed by the applicant or assignee of the present invention on 30 June
2000:

PCT/AU00/00762, PCT/AU00/00763, PCT/AU00/00761, PCT/AU00/00760, PCT/AU00/00759,
PCT/AU00/00758, PCT/AU00/00764, PCT/AU00/00765, PCT/AU00/00766, PCT/AU00/00767,
PCT/AU00/00768, PCT/AU00/00773, PCT/AU00/00774, PCT/AU00/00775,PCT/AU00/00776,



NPS055- SG 2 PCT/ A0O00/ 00777, PCT/ AUO0/ 00770, PCT/ AUOQ 00769,

PCT/ AUO0O/ 00771, PCT/ AUOCO 00772, PCT/ AUOO 00754, PCT/ AUOO 00755,

PCT/ AU00/ 00756 and PCT/ AUOO/ 00757. The di scl osures of these co-pendi ng
applications are incorporated herein by cross-reference. Various nethods,
systens aRsebosgyear atus relating to the present inventi on are disclosed in

the follow TARR) i J " si gnee
of the pr ese%fﬁ{/dgﬁmgg:on 22}06%é@3%%d&ogﬁé%lb% 0 @cﬁ%‘i@@éﬁ?ooslg,

PCT/ AU00/ 00528 T/43¢89/08036 313 8 /00755 FICAAEP 8756 and PCWPQ(@R?@? 00523,

PCT/ AUQO/ 00 [ 00527,
PCT/ Auocy’g’ggécg‘?s fﬁsggfh%%‘g‘%%?hﬁ?ﬁ% %’606%%3‘ére‘ﬁgir§&%fﬂﬁ%3l
T A 0. e B ey o et igd i e
PCT/ Auoafo zfé co-PBHNATRE, 736%5%%? byt DRI 5 Grsieaee of sse:ﬁffm&%t%a%% May
PCT/ AO0O/20B44, PCT/ AUOQ 00545, PCT/ AUOCO 00547, PCT/ AU0OO/ 00546,

PCT/ AUOQ 00554, PCT/ AUOQY 00556/ PCT/ AUOCO 00557, PCT/ AUOO/ 00558,
PCT/ AU0O/ 00538 /AU A8 GG HBI80 | BEETAYRI BT LT/ AP0 A o /00522,
PCT/ AUOQO' 005 68;T/ARCHH¢sO@00E 64/0052RFTTAUN0/0005,6%5%, T/ ARWD/08436)F A0S 6H/00527,

cT/ AU 0054 APRER A bR oo kRl G-l i oo
PCT/ AUCQY 005 75T/ ANET PIsSEEC 68198/ 00PE TICRUE000% 7,72 CTRCI0ALIO RIJEHE10/00537,

PCT/ AUOO/ 005 $:1/AUd6/66 558)3/rQ 80535 STTALR/00430 &1/ A560/06340F A0R 8400542,
PCT/ AUOCO 005

e e R e ) I o e e
PCT/ AUOO/ 005 PLT/ARGHHRSODCT886/00 86, THCAIADOL0 05 9,6,CTROTALUGS, A ®9100/00559,
PCT/ AU00/ 005 T R A3 PPk gﬂﬁﬁ/oosp W&%o@@%% 7P&%0€@!6§W;§%/%3364 The

di scl osures o ese co-p I ons ‘are | ncorpor at herei

cross-ref er eREE! AUO@AW°@8W@€§TMWO%7 rféfrTé"dWﬁ@O-‘é&rﬁ?Jff’é@/OO%&r s o n aI
di gi tal assi $canusoadsdo, PCeMUIDLISTE HTRNDS/005Y, PAIAUIBA078, POTIHIR0B674WM t h

3 ovi sual | ) . [T o)
e ot sual PR PR RS SR GO ROP B M IBHEAED
si t uat ed i nt @CAALI0VB058 hPOTHAI0D/00580 rPCTAROD0EAL,i ROA/AUDEORBEPET/AUBO0588,0 an
online fan C'P%‘?/A%@/Bos% %l?/A%%@@(%'sf‘tP%‘il/A‘Mob/ﬁos% HRAAUoh P38, tP%‘l‘//fi{bﬁ/ab@E ered at

a train station e calcul ator assocl ate r'ecei ved

or
t hrough the r?EﬂAUOE&Q?PP @QWMO/OWMPCB@WQ@W% d’Cé“@éJQO/SQFP@tH%/Ad@Q/W%B

i nfornation ecrappbizas, PovAULS/EsIRPETAIMNGIY Ad¥ET/MUB00SPAce accessi bl e
t hrough the device, or the information or application nust be brought to

the device in a device- conpatible physical format. The present invention
utilizes Thedirrsases osyese empsndineciprlisytionense ineerratated haren by csgpsietreneeef erred to as

"net page", described in our co-pending applications |isted above, wherein
i nvi si bl BACKGROUNR a i s

Devices such as personal computers, personal digital assistants and even mobile phones may
be used to interact with audiovisual information and with computer applications which have an

audiovisual interface.

In general, these devices don’t provide access to situated interactive information or
application interfaces, e.g. to an online fan club chat group associated with a concert poster encountered
at a train station, or a mortgage calculator associated with a flyer received through the mail. Each device
must be used to seek out the desired information or application interface through a virtual space
accessible through the device, or the information or application must be brought to the device in a device-

compatible physical format.

The present invention utilizes methods, systems and devices related to a system referred to as
“netpage”, described in our co-pending applications listed above, wherein invisible coded data is

disposed on various surfaces to render the surfaces interactive in the manner of graphical user interfaces



di sposed on various surfaces to render the surfaces interactive in the
manner of graphical user interfaces NPS055-SG 3 to conputer systens.
SUMVARY OF I NVENTION I n one broad formthe invention provides a viewer with
one or nore sensors capable of sensing coded data. |mages which include
coded dat ppsdksscsensed by the viewer and3decoded. The decoded information
i's transmgtdfthel QudnCOMPUt €r System which associ ates the decoded data with
one or nore filés stored on the system using previously stored

associ ation data. The file or files are transmtted to the viewer and to

t he user summARe orilIRVENTIONdI spl ay screen. The device includes a printing
mechani sm whi cfy éxlelb W IRt O?ﬂeﬁtiénﬁpr&%emd/ﬁwgnwlﬁl &‘é%? %tsgnsorIQ%)aﬁgrrl ngs

may be based parti al %; user |1 nput or tatra ed from
the conpufwie pdee it agss evhish digeide cw@ééﬁtamgqeved Pn thsrveewm wddlegodedmThe he

i nvent Id o] I’He&iﬁEIMhﬂﬁﬁitl&l 1’3’ I:rﬁiﬁhlﬂ@i td Q\ébrﬁpﬁr‘ltek 86t d‘hﬂﬂ assocfteD @6 Heco&ﬁ deRst on@de Ssensor
nount ed on

nsi coade in a substrate
and for georrlee r 15 Sforrleéi f |thre ’fsyeﬁla'fsﬁlg p%?‘"f"fs&ﬁg’&eggvgcr‘a“%ffﬁt tll:f fg‘h"r 1S fR TR dy  and
for trangeihvieng,and © tie wavpulicetevsysdipiny sgeh.drhf idevice inchidds @ pouting eedadsndat a at
| east parv&h'xc‘ﬂ lailc%vs %ﬁ(ﬁgs 98¢ ﬁlmﬁ OII Ll gu%&tragafh@ maﬁ(m&selﬁ |b¥ @Jsecf@”lgﬁ oq wgcﬁlg (315 uslern t he

body and for receiving, fromthe conputer system at ay data
associ at é’ﬁ’“WrPﬁdaé‘ﬁraPﬂé‘F?ﬁfrP? ﬂﬁé?‘i‘R}"@Elsyft?"é)fﬁﬂ!eW@WFﬁ rst data; at Ieast one

di spl ay device t ed .on e bod and for outputting visual

i nformati on agcgﬂrq ?ly’lué%{? ‘g’If;’E"T I"Venﬂ LONDR Y‘%%’i‘%g‘”ﬁfd’f‘%l‘ ingnd a printer
mechani sm m)untelg)}g)n or in the body and for printing on the substrate,
wher ei n, when tihe device is placed in an operative position on the

substrate, the §gnsgke sRY mRRSG o@mﬁéﬂb&?s@ f&@engla%waemﬁ ﬁubatd@&%@atand the

printing nmechani smmay print on the substrate w thout ative novenent of
the vi evmaf‘fbfo’&@%”ﬁ'égﬁré‘ldé't% ve to the substrate. Printer rrechani sns ot her than
conventional ink depositio rint chani snms may used. Exanpl es of
other types of PPyt VW@H’&% r‘FE“” e ‘153arl§‘§’ét‘“§1‘t°f‘ﬁ‘§?pﬁﬁﬁSyﬁ%é‘?“dﬁréhch as
used in dﬁtagrsquwd@taraabdrstmeellyﬂastdaniﬁieﬁnstcdatai he substrate nmay be inprinted
with electronically active inks and the print mechanismnay be a device
for sel ectivel y2 Eteanghnengted e orsin drecbodf and e reskiwing, fiomi theadomputarsysteweati leAts.  For  a

better uRdgkSdAAcbigedafith 8t Gk ARive@dnY thaBlki MG, | Nks, reference is nmade to US
Patent Nos. 6017584, 6124851 6120839, 6. 120588 6118426 and 6067185, al |

assigned to E |dﬂl@a£0iiepcﬁsrp&§/ deite nloliedCot @NthéSbdaf anderdiChutpakingMdusiNnamAtdnncl uded
herein by refer § naflc,[e11 onsal%% layJa tnhe vi sual output corresponds to a human
di scernabl & i nEePt ace bR AR IBsT ate, such as text. NPSO55-SG 4

a printer mechanism mounted on or in the body and for printing on the substrate,

wherein, when the device is placed in an operative position on the substrate, the sensor may
sense coded data on or in the substrate and the printing mechanism may print on the substrate without

relative movement of the viewing device relative to the substrate.

Printer mechanisms other than conventional ink deposition type print mechanisms may be
used. Examples of other types of print mechanisms include the use of thermal paper, such as used in
facsimile machines. In addition the substrate may be imprinted with electronically active inks and the
print mechanism may be a device for selectively changing the state of the electronically active inks. For a
better understanding of electronically active inks, reference is made to US Patent Nos. 6017584,
6124851, 6120839, 6,120588, 6118426 and 6067185, all assigned to E Ink Corporation, the contents of

each of which are included herein by reference.

In one form the visual output corresponds to a human discernable interface on the substrate,

such as text.



In use the viewer may be noved across a substrate tiled with data encoded
tags and the output 1is nodified as the viewer is noved across the
substrate so as to correspond to the interface on the substrate. The
optical output may correspond to the interface but be text in the sanme or a
di ff er ent npdogditguage as the interface. The optical output may include the
same, nore or lﬁl%§e thmléu’e%%}} bgrﬂxoge% a&t}gasdbﬁ‘t ﬁ Qﬁtkg aénpc%eétg %@J tﬂé (ﬁltpuThe
interface may represent 1 nformation, suc ‘bank account Tnfornat

whi ch i s heedifidsss|they deyven i meved P%?Séﬂteaélétramsor ¥l P cprersPond tagihe iteafyes obnj thp fuI |
via the wiwwes.. The device preferably has controls to enable the optical
output to display information with a size the sane, |less or nore than the
correspondi ng i THeamptiaat bwaput ey tdirespoint fartﬁeamerfaca'tbet idawit @ethp safeat abfifferenncl udes
a touch [ 0 husle nt er s by
ahi ch t gy 80 ineBe? Bl £ty BRR b LB P ke hBE B b BRI Y e
screen. THefagoecthe S‘t‘;’?ﬂé@nTthﬂy‘e@ee I!i@betipl'@f’sntl mfptmathm $uch prgpaple acequhieinformafit ngs
from t he wa&gsnotldiBlayed SNVBE intePEY irf IEHL: RGishlhye MR M VidGe et N substrate based
on the user input markings. The markings printed nmay be substantially
identical to thEnedsade prdigpably HaBIENKIrd1PH cbleliYophi@l qitpunio @fplkekiom&asn witrondi ng

to user | s2P %ﬂ samee}ess o rrlxotraltﬂa% ﬂ%fcgn?ers%)tnde ut%Fnatlo dB"d’ne err aceunder gone text
recognl tl on pr ocesses I'spl pray not i on pl ctures, In

whi ch case the ﬁleyd%geagrefg,@él@wcfaﬁg hi teucp% dwﬁeaﬂd ﬂmsm\si &)‘éﬁi éﬁ@u&s H,Ia&acﬁ%bst rate

once the coded data has been transmt I nmat er | The viewer may
al so i nc|elﬁer@“tSrPér‘f6}09thF Rebmayodty the qpitlfaéowﬂrmt@gcuarr withibRiphch sere® f or

subsequent e When the viewer is lifted fromthe e the portion of
the page with \Aﬁeé‘ﬁ’dt TSR BRSSP STting §f ofghipgiipes (iR t%e“g?fejf‘ﬁl"f? & by the
vi ewer amdy themprinnmarkihgsroa dte iswbstratelHaeed vi tovaser m;a:nmdmngshﬂ& nbskmde;frmeli tnay teer

al t er nat ' %MlaW{c]lyntiw ?cpthg lﬂ%r gﬁ]ﬁrrﬁarﬁlﬁgg%z ﬁl§y be0£r1 te% Nap §orr E;Jggdu%gt geptm ﬂ ew

before |i t| n e Vi ewer page, I'scussed re detail

bel ow. Tﬁ@’dwlfé\&éﬁerﬁﬁysef ﬁmt%én@fgﬁlﬁert?ﬂt@C%@Fw“rmcaﬁﬁqsng and panning the view
after the viewer Qas been Ilféed fromthe page, |l owi ng the viewer to be
used to navi gat &' 47V AEY i displaymotpnPistures i Vh‘ f"ﬁ'@ﬂ péySEBHPIQEPSh{RAbFWe‘?“t The

navi gat i dr veeetandhssubsyte biee tha cddadafatngbea ragsnstrer nlay peGpmititeriak, or a pair of
ort hogonal thunb wheels, or may be provided via the touch-screen. The
vi ewer senses tThe viegemay tlso indlude pemern dirvhjch p dlepafles asdomplobdeddr subsquemn
position,apgs orientation relative to the page using a netpage sensor
enbedded in %he viewer. The viewer can contain nultiple sensors (one in

each corner, f qweemwbva)ls life @b b pz%g'é theBsrksh onthe Bag@mth/wlﬂfhrtiiei v@éwlerywa@}é&r | ?pgi ng
a page or ey in t e s ocated in
the cent é{‘rcogtf’& e e\f %weby @ep‘pes“ﬁ?ﬁqgf%ﬁ’i{)mﬁgﬁ&vgoﬁ? V‘ﬁﬁ?‘rﬁi’)’g%" this ﬁﬁa&}‘g "and is
nost econrlemataly. onljhvéeryihewer ‘fiegze apatpbe tefeupmovievd befige aﬁlnguhhamdom itew of t he
under | y' B%Aﬁa@ggcus&@ 1ntx¥{'c§e ge@efllkbelotvofhe ViR mely%lcldd‘t, cdnftbls R)'; R)Ydtlgfanﬁ ﬁELrﬁhlg Yﬂeew of

t he page en magni fication 1 s needed, 't can provid Z00 vi ew of
t he page Yy aftgr the V%ﬁfr’f*ﬁ%:‘efﬁft liftspl Gom fiepags; digine Wﬁylewéfbbebéeda{bvaélg% agig de a
zooned- Oydge ¥itee ¥alp4 sitgh@ont@@@h it. The navigation controls may be in the form of a small joystick, or

a pair of orthogonal thumb wheels, or may be provided via the touch-screen.

The viewer senses the identity of the underlying page as well as its own position and
orientation relative to the page using a netpage sensor embedded in the viewer. The viewer can contain
multiple sensors (one in each corner, for example), so that it works when only partially overlapping a
page or even when overlapping multiple pages. A single sensor located in the center of the viewer is

sufficient for most purposes, however, and is most economical.

The viewer is capable of providing an enhanced view of the underlying page. In the dark, for
example, it can provide a lit view of the page. When magnification is needed, it can provide a zoomed

view of the page via its zoom controls. The viewer may also be able to provide a zoomed-out view of the

page.



NPS055- SG 5 The viewer can provide an alternative (or additional) netpage
data entry nechanism i.e. the wusual kinds of inputs, including draw ng
and handwiting and gestures, can be captured relative to the displayed
page via the touch-screen instead of relative to the physical page via the
net page pgeosskde vi ewer can provide accgss to dynanmic content, such as
audi o and vi deOTheI \rkwtexhc%n ?BG&@N altglilatxvg(op deﬁlogaq‘)l ne Qiata e+ yn%%%srﬁ qrelttﬂé) I's

whi ch provide access to interactive content are pI ca 'shown when
t he page Us@! ind\of inpth rirsliyine digwing |a'&/@rldwrrrln%§ndr&&3?ﬂ%eca§ ﬁemw@ﬁ rflﬁ@e prihnt ed
page as Véblayed hde MRUGRoucH R thiteall B ralativOfotheiysieh pedelthohedpiddb&at es that they
are inactive. Status information such as playing tinme may also be shown
on-screen. The Dirdémwtyhngfoddegecebsay Oyiitmis batehlsupll S\aidi@arsiyiie® inf e cohttre ofli Spl ay
g:\ d :th g::r A 51c\£ 0pag Plta b%k oglrrl)gs valtlc%:?go%{dle gfcgsg %Bil;ltergcl:?lg% o:%t\;:ét a%ttf\f.l%waﬁ)[ (Pnl h%\grf page
limted t‘@erplhama@wwd @tquéatm rigrereEldipamay e ishoarg oatlmpuntamgmsol@kb alﬂlmtugh can

i ncl ude agdintif arme' WHiBIcREY iRdicald thbt tﬁeycam&\%r staihfof@tibrOfeh ds b ER?EE%’_ simd OF
exanple, inclu manl pul ati on ect in BRI EF DES | ON OF

a
DRAW NGS B §i5P ¢ $h9ve %'sﬁé?’s 5‘@%‘1“1“?@"‘&&@%@ Fyosinih, 8‘8%%’"‘8? B3 BRISARBAPY of t he
i nvent i Orinteradkiveg tin@ol? ands st@usd @FosNEion, | su ehat itlewprinfed ageeindvenatrednhdisplay geniain 1
devi ce; igure 1
dovi oo, pribfte bR AP RLRF LSRR W kiR ROES Gy JIE o V1
Figure 5 Cinsm%luqs lagiraw igrdtip tabepreutet apeliverior Igume for egeplr.deslude mhrgiagos is a
si de vi ewrfdpmdihep.ri ght of the Figure 1 device, Figure 7 is a
cross-sectional view taken along line AA of Figure 5; Figure 8 is a
perspective view from above of the internal conponents of the Figure 1
devi ce; BRI@EDESGRIPEICW PRDBAWINGS e view from bel ow of the internal

conponent s of tgk 3% §pe]cﬁ\g%i§%§%infabf\jﬁ%§mﬂo%ﬁe§to@ﬁe%Qx &ded perspective

vi ew of the un igure device; 'Figure Il is a
plan view Showﬁ@retﬂ?ﬁeaﬂ:}sﬂééﬁ@ viewd@MibeiBw bfthdtS&irdNieRc& 0ded substrate in a
first orientation; Figure 12 is a view fromthe side of the Figure | |
arrangenent ; Firgife8 islad ekplodad fekspdttivel v fdfn abdie of th@kigge 1 detlied/i ce in a second
orientation on the substrate of Figure 11. Figure 14 is a plan view of the
Fi gure 1 devi cé&iguiedvgrsids hiowifmg tia rdat éftitedeviaciobRigwoé 1;a page; Figure 15 is a

pl an view of the Figure 1 device showi ng a view of a page in darkness;
Figure 16 is aFfphenA isantayvist fiomabde githeFidrededpiice showi ng a' zooned-in' view
of a page; NPS055-SG 6 Figure 17 is a plan view of the Figure 1 device
showi ng a' zoomE#vEEEs 2 sife ¥igy §pm fhe pighjef the gy} &Vis8 i s an exanpl e of a novie
i brary page;

Figure 7 is a cross-sectional view taken along line AA of Figure 5,

Figure 8 is a perspective view from above of the internal components of the Figure 1 device;
Figure 9 is a perspective view from below of the internal components of the Figure 1 device;
Figure 10 is an exploded perspective view of the underside of the PCB of the Figure 1 device;

Figure 11 is a plan view showing the Figure 1 device in use on a coded substrate in a first

orientation;
Figure 12 is a view from the side of the Figure 11 arrangement;

Figure 13 is a plan view of the Figure 1 device in a second orientation on the substrate of

Figure 11.
Figure 14 is a plan view of the Figure 1 device viewer showing a 'lifted' view of a page;
Figure 15 is a plan view of the Figure 1 device showing a view of a page in darkness;

Figure 16 is a plan view of the Figure 1 device showing a 'zoomed-in' view of a page;



Figure 19 is a plan view of a viewer showi ng a view of a playable video
clip; Figure 20 is a plan view of a viewer showi ng a snapped and |ifted
view of a playable video clip; Figure 21 shows an exanple of a nusic
|i brary page; Figure 22 shows a plan view of a viewer show ng a view of
pl ayabl e gatsssesecl i p; Figure 23 shows a @l an view of a viewer showi ng a
snapped and l”f‘iﬁ'ﬁ_ M'isea}%laqfvie@ on'h@P’igd?Ql &’els’féé &pwﬁéé'@domas-ﬂlgrvﬁw%éa ﬁa@é?ws an

exanpl e of PIN advice letter frombank; Figure 25 Wws a viewer show ng a

secure Vi ew of mBeFrsSIBNEh bR of a fihv@UbRnZAgshows an exanple of “fill-in"
form Figure 27 shows a viewer allow ng %ormfi ll1-in by a user; Figure 28

shows the "fil |Fidure'19fisorpmn @fewlof DEewdbsh8wird a dévt & ppydbRividegelipn by t he vi ewer;
Figure 29 shows a schematic of part of the viewer's electronic conponents,
relating to fi |Regurekfvind pladviewmdf aviept shpwinEi guepeed 301 Eiedwiswaf g plghiatvideo of part
of the vicge;\,/er' s electronic conponents relating to control of the printer
functions; Figure 31 shows a docunent elenent view, and Figure 32 shows the

Vi ewer i nt er actri@p Mitols h RSHIRAGE M8 NdrKpage; DETAI LED DESCRI PTI ON OF
PREFERRED AND OTHER EMBCDI MENTS Referring to Figs. | to 10, there is shown

a viewer 100. THire\2k ehwet a flabvidy cfalviower kichtiga @ nf pldyaide mas@nrtig;ol butt ons 186,
192 & 194, a speaker 106, volune control 108, an audio out jack 110 , a
printer assentiligere26hoamelplan view sfarvederskoveigrpnabesd apélifled Riew Pheepldy@Pasiir een 102
has a toygh sensitive overlay 132. The viewer 100 is a netpage system

enabl ed devi ce and conmuni cates with a netpage system in a simlar manner

to that di scl os@frei2d sHoli@anCRanRI W PICaddiBPIL ket REh ORE, referred to earlier and in
particular to applications PCT/AU0D0/ 00561 and PCT/ AUOQ 00565. The vi ewer

100 has upper aliprel20vteivs dévebr shg®ind 4 doanrdevl dfpers@siplest | vel y whi ch encapsul at e
a PCB 118 and all of the electronic conponents are nmounted on or connected
to this PCB. Pdigare 2 ghows imexanpéadf ¢f@l-insfosmppl i ed by a rechargeable 3 volt
lithiumion battery 120. The battery is not user replaceable and is

| ocat ed wi t hi n Fighe 2¢ ghepngvieiepaospe Son filliy 2p@B 118 and attached el ectronics

is attached to _the _upper nolding 114 by screws 125. The printer assenbly
200 is attacheJ‘gf“82§ﬁ‘gwft8MP1" rﬁ’i%&gﬁé‘%}fﬂgﬁl’éﬁo‘?w&e‘%‘ﬁeﬁh pass t hrough
the chassis 224 into, bosses 242 in t | ower | ding 116. The t nol di ngs
124 and 116 ar S RGN L SOREREN Tyt B SBVEDS e AR o EIRE CH ougn

t he | owedowrddadpriglispla6 t o engage t he upper nol ding 114.

Figure 30 shows a schematic of part of the viewer's electronic components relating to control

of the printer functions;
Figure 31 shows a document element view; and

Figure 32 shows the viewer interaction with a netpage network.

DETAILED DESCRIPTION OF PREFERRED AND OTHER EMBODIMENTS
Referring to Figs. 1 to 10, there is shown a viewer 100. The viewer has a color LCD screen
102, control buttons 186, 192 & 194, a speaker 106, volume control 108, an audio out jack 110, a printer

assembly 200 and a infrared sensing device 112. The LCD screen 102 has a touch sensitive overlay 132.

The viewer 100 is a netpage system enabled device and communicates with a netpage system
in a similar manner to that disclosed in the co-pending applications referred to earlier and in particular to

applications PCT/AU00/00561 and PCT/AU00/00565.

The viewer 100 has upper and lower moldings 114 and 116 respectively which encapsulate a
PCB 118 and all of the electronic components are mounted on or connected to this PCB. Power for the
device is supplied by a rechargeable 3 volt lithium ion battery 120. The battery is not user replaceable

and is located within the casing.



The PCB includes four electrical switches which are acted on by the push
buttons. The zoom buttons 186 allows the view to be zooned in, zooned out,
and, when activated simultaneously, to be reset to normal scale. The snap
button all ows the nearest dynamic or interactive object to be snapped to
t he scree,qpsod5rserrore generally allows the current view to be de-synchronized

(or “frozen' or ThellinBt ﬁgl ax)d %tgc(?lgﬁ elécn& gnsda‘t‘tgclhyf* Bg}ﬁql%ge?aleﬁ%% l?épf%J scr%\gpugont rols

allow the view to be panned 1 ndepen i ng

power butThe Rrimgr|agsembly RO iy ptisghse! tortee lowergugldingtidél by srrean @4 G thich Fﬁﬁ%thWthuhfe
control, chddsi§ 12 ikkdWotBef42 & IO RbldRPRIcer , al |l ows the vol ume of the viewer's
audi o output to be controlled. The audio output is used to play audio
content associ aredworndliing lp@gﬂ,llmdjomﬂitbgbﬂﬁﬂ Byfour Scrgs A ¥4, deicld p@hdintongh

f eedback h e .4 gpd power connector 134 is connected
to the P('%q%‘sr\eagmﬁghmo "% ?pgrrg&é"égnﬁ%g 136 in the casing. The connector

134 includes a pRWeR 1rlcﬂl9é§tfou$ OedRh sl’vﬁﬁne; Wich' ?eczﬁéﬁ gﬁ Q&h@gusﬁ lnﬁo bﬁire E&‘ohy 120

and a data socket 140 for 1nput/output of data to and fromt the device. The
connect orPutny 1§6xallopshe vy ébe 9omeddn.pemnagioyt ands whsg) asfvatebeipuliancougdis ¢p be

connect or&etké dorsldealed bhe s;rdpe,uﬁqaaa&artheldaﬁest &yniiHnSGr ﬁ@@aﬁsb@at iotbe blagpelP(B at its
| ower edge via gnnect or 48 and is one het ep PCB and the
| ower edghee Sof "t he' or(?ﬁgrieragy guf e%g pEsKe Vlee'q esy’hc Iﬂze\%n\eg o Zfrb Of ﬁ’g”%ﬁ%m rat her
t han bei iy updedyingleade. Wiptignalcpan eqmtmlatiloev ﬂ@oalﬁwetgb@pann@uglcneadentamﬂ the ugflerigneat ed by

the vi engpeel ﬁlegmv%%@mowm@a@&e% b 's@tcﬁed(yngﬁdt@ll TheQoRABLABIGRIRY Bfh 62 ( DAC)
173, is anplijfi an anplifier 177 subject to the volune control 8,

and is o@?‘ﬁ‘ﬁ‘?mf“ﬁ ﬁlo‘é‘b@%ﬂ{%‘}m of g Vigyers 6“%0“@%‘(% Pﬁ%ﬂn"%llﬁ‘él iT8e ydigioputis usedan audi o
out | ack tdig.audih&nspagkedted vath d pgahheaptinhagyto ploeidasdiating fesdback o Sheiuger.use. The
vol ume control 108 and audio out jack 110 are nounted directly on the left
hand side of theonib@Ed deialarglr @wercwaBeprbl3é is/¢oancoted mi thgBCH 3¢l anctestbE via
respecti %ﬁ‘éniﬁg'lﬁi ﬂ'lhl% claﬁﬁg Tltbadaﬂxecctbrdl%4 ‘i}ircluaégg pG@é'nﬁ')gt sogl_@pwg%rtr&ﬁéf%u:r‘gz& ﬂll s al so

positioned between t | ower edge casin removabl e
connect oPategQl2p ?dﬁr%vlsﬁféﬁ lf“bf"(: B‘H‘WQE‘PW Pﬁf@taﬁaﬁftde‘m thegdeyifte TF@““"F‘I@W@@ &, since
t he bat t esnyiected tdthd PCH vid £M6BE PCB 11eant S@hkectosphagaald.e, a per manent connect i on
may be used. The battery is preferably shaped to fit the casing and

accor di ngl y hasrha sizekee [l @dis eiss pmnectt® 2 thd/BORtaeis lowertelg Viowanecoui48ane isof t he
PCB is t i i 0 I
mar Ki ngsggsﬁgpédsb gt%éetn?%%g T eyggﬁgég%éf@‘g%?igée%ae S%eagﬁtrr{%ﬂ)ésﬂegg Wéﬂﬁmgorﬁl%rpgrged LED
160 and &ﬁwftﬁﬁ@@nggreﬁ%eéwlt&wmwahlea@eecmfrar ed light is emitted fromthe LED
160 and passed through an o &) UI de 164 and then through an aperture
166 in the | owdrEibf Y ﬁa'eraﬁg Y EY‘% TSGR AL vale flh?éﬁmﬁ-twgogﬁawm e 166,

t he opti G2AC)rod, dhiamglifie® 8y aruthplifer { TTGulge@ ko tha tvalurhdw@ntCIN1 M is olifper tofepeakéel

nol di ng 8 de a beam
pl i 11 or n syl A 8615, b n e SEREOD. 35 Bed Oy AR " o ow
t he saneisgatsh. The LED 160 may be strobed in synchrony with i nage capture
to prevent notion-blurrin of captured tag inmages. The i mage sensor 162
typi cal |y consi'8f ¥lpge cgntts g&??@‘ba“ﬂp)?étllacééﬁ’ Bf m d“‘?cﬂééﬂb’h“s]éggaé‘ﬁ siff ¢th a

near - i nf haPeBl aldardpasiblevid dp@iings 154 and 156 respectively in the left hand side of the casing.

The battery 120 is also positioned between the PCB and the lower edge of the casing. A
removable connector 150 is provided to connect the battery to the PCB. However, since the battery is not
intended to be user replaceable, a permanent connection may be used. The battery is preferably shaped to

fit the casing and accordingly has a beveled corner 152.

Mounted on the lower surface of the PCB is the optical sensor device 112 capable of detecting
infrared markings on a substrate. The sensing device 112 comprises an infrared LED 160 and an image
sensor 162. In use infrared light is emitted from the LED 160 and passed through an optical guide 164
and then through an aperture 166 in the lower molding. Reflected light passes through the aperture 166,
the optical molding 164 and is focused onto the CCD 162. The optical molding preferably includes a lens



The PCB al so includes a processor chip 170, DRAM 172, flash ROM 174, a
display controller 270 for controlling the LCD, a transceiver chip 178 and
an aerial 180. In order to display video, the color display 102 usefully
has a 4:3 aspect ratio, although with the advent of DVD and digital

br oadcastnmsgss-sdi gi tal video content w t&h w de screen aspect ratios of 16:9
and wi der6@h RERANASAPHRREMEHAB k1o I} RIAREL tﬁe%tEb%n&Jt?xger% DRk
critical. e m ni mum useful  resolutlon s preferab resol ution,
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gi ving a.naxi 3\a ona% (gi é‘g)l size of four inches. Larger displays
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t he added expe A f 0 t i

conmuni cat i onsnﬁlb &% at ﬁ&?%g wp?%%%t%;p B&AWF’?} %S(l:]pﬁ(ﬁﬁel% 2[r1ngl(s':l§}£/t he
optical erapler 2T0er Ceﬁﬁotllh@fhﬁlh@‘él’dlﬂwsra@ep@p\e‘ﬂ3 arjd, aéam?lﬁéo paper's high
reflectivity, high contrast, and Lanbertian reflectance function. Although
the display may®Baerdo digalpisseithsiralor dispiar 193 ysefully gt @ f:Epspec rtipy alikouglywith

act i ve- maiehiventofDYDadd mgxfﬁaﬁrbﬁcz(sﬂ'dgl) digial \adeo kéadnt With wise smaérﬁspebt&ﬁfokl bt 16:9a
reflective di.s
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routed tq, the ISP controll Assum n
320x240 FEREYA &f of ‘E?B‘Fsa&argetf H@plﬁl”s S é‘;FeEPGﬁ":“}gHI T8¢ P‘Wrﬁ"é‘? °3H°“é§’§‘8€t? -ated or
enbeddedaltiBughSvititrlydt @idei exgénss oUf hgerefimofacttr. dnd Wlryteproishk endethireniediodi spl ay
menory 181 And %e?x%{.t?d conpressed video and audi o decoder 171 which
produces square-pi xe progressive-scan digital video and digital audio

output is also e QiYﬂlé}QQallymmngmg Bﬁlcwggﬂes %ﬂﬁ%@glymg bc&l)@p . 20d peﬁ:‘e’xﬁg }%h a video

and audi o decoder sinl ar 0 handl e

decoder e used.
MPEG 2 eFEeddl- Jieghentiate aﬁ.‘h &?‘Bbe“&“ VEilseancy rfEf‘Cﬁ?j‘d iAthepsl d%“e Filsngyn{nflya pe o
C- Cube' s cofivédfendl Kﬂlelcmd:elbr DEDY, sudhexs ks ettve-rAdiriMRistod-hembdic OTOIcolbyPCIL a1 ik yhotéses a 4

m: E g@%eg&fr 51 pe ec \@eC s Ian ggucthyEIa lpagsel\gégm '}/rll:;(Ec olezsterlgI g(ﬁoirg.%%ai%/o\{xg%eng% aﬁzga? es a 16
decoder, elmfropmwlbéspbaﬁpm @flnlacqmmply OQWtaBrrgéz’ﬂlé@lsmytﬁhthQx §pmere@9dnc ItThe

processo&lag,gébgg[@,gvrcggt&gﬁ,mlgmgtgmmwﬁ the various el ectronic conponents of
the viewer. The processor executes software which nonitors, via the

sensor (s) 112, dipRy belgndnbrite@by thdrdevien dedsdtewtmge difgQ 0D s th hi@pl@%ﬂ;&ou@n of the
VI ewer T % %ésgrgmt 03 @10 %%% éinieﬁ(%sp% rH\ C(? 1S % ontrgller %q}t s:_zgn%g%ej%? !Eeeggeg data to

net page base ion Vi fPanstal ve ves
[ dentl tyo. ZhMmmgiethuwedcepéﬁ\@dtepagé bdﬁflr@i displeyomentanel8hase station via the
transcei ver; renders user output to the color display 102 and audi o out put;
and i nt er pr et s Audesicatesh sompressgsk videsd and audich decadser 17 nwhight reducesy suspreixd04 and

E)he ﬁCr e@ﬁgr&ssﬁz@é&@rhd@@ﬂﬁi@é’o a343 algltﬂaﬁﬁ&&nﬁels%lsmbﬁ)vﬂ%%d)@tdlleSMf’E@/?-léﬁ:o_&b‘deC ut ed
y t e processor. s tor %6 nvoJEI 174 V\{?lcgl
Lol cal T SRERH i Stk Sreerp o o iy oGRS it a6 8 ¢ ne
vi ewer, MEEGR|chcogdsl video and audio, a video and audio decoder similar to C-Cube’s ZiVA-3 decoder may
be used. An MPEG-1 decoder typically uses a 4 Mbit DRAM during decoding, while an MPEG-2
decoder typically uses a 16 Mbit SRAM during decoding. The decoder memory 179 may be dedicated to

the decoder, or may be part of a memory 172 shared with the processor.

The processor 175 controls and coordinates the various electronic components of the viewer.
The processor executes software which monitors, via the sensor(s) 112, the identity of the underlying
page and the position of the viewer relative to the page; communicates the identity and position data to a
netpage base station via the wireless transceiver 183,178; receives identity- and position-related page data
from the base station via the transceiver; renders user output to the color display 102 and audio output;

and interprets user input captured via the user interface buttons 104 and the screen’s touch sensor 132.



communi cati ons encryption keys, are also stored in non-volatile nmenory.
During execution the processor utilizes faster volatile nenory, typically
in the formof a 256 Mit (32 Miyte) dynam ¢ RAM (DRAM) 172. The processor
175 comuni cates with the other conponents via a shared bus 280. The

pr ocessor NAspss;sct he bus 280, and any nurfber of other conponents nay be

i ntegrat t
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t he surface.

ThI%XVlewe§ %ay alternatively be connected to the a base station by cable, or may utilize a non-
radio-frequency wireless transport, such as infrared. IEEE 802.11, for example, optionally utilizes an

infrared transport. IrDA also utilizes an infrared transport.

The lower surface of the lower casing 16 is provided with four outer feet 182 and four inner
feet 184. The outer feet are located near the corners of the device whilst the inner feet 184 are located at

the corners of a square centered on the lens 168.

All eight feet extend the same distance and enable the device to be placed on a planar surface
with a small gap between the surface and the general plane of the lower molding, The feet have a rounded

contact surface and this aids in sliding the device across the surface. The inner feet 184 ensure that if one



aid in keeping the surface flat near the sensing device 112. The sensor
device 112 is infrared sensitive. The CCD 162 is sensitive to infrared
light, either inherently or by use of filters and the LED 160 emts
infrared |ight, again inherently or by use of filters. The lens 168 is

f ocused ompsbdsescpl ane of the inner and d0ter feet 182 and 184, as thi s IS
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connecting to the ink cartridge.

The print assembly 200 is preferably an inkjet type printer and more preferably a full-color
inkjet. Accordingly the ink cartridge 204 includes multiple inks. In the preferred embodiment the print
assembly is a full-color CMY or CMYK printer and the ink cartridge 204 includes three or four separate
ink chambers 252. Whilst any inkjet printhead may be used, more preferably the printhead is a
microelectromechanical system (MEMS) type printhead (Memjet), such as that disclosed in our co-

pending application PCT/AU00/00578.

A Memjet printhead provides a combination of printhead width, compactness, low power
consumption, and low cost which makes it uniquely suitably for integration in the printing viewer.

Although a Memjet printhead provides 1600 dpi resolution, a printing viewer may get by with less. If the



printing viewer is sufficiently small, then an area printhead can be used
rat her than a scanning printhead. The printhead assenbly 202 extends
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bus 285. The serial bus 285 may be high-speed or low-speed depending on the desired print quality and

speed. The processor 175 controls the stepper motor 286 which moves the printhead assembly 202 via the

parallel interface 193.

The elastomeric belt 214 and the printhead assembly 202 extend across the full width of the
screen 102 and by necessity obscure the sensor 112 as the printhead assembly moves between the rollers
216 and 218. The belt 214 is provided with two pairs of circular apertures 232 and 234. The first pair
232 align when the printhead assembly 202 is adjacent the drive roller 216. The second pair 234 align
when the printhead assembly 202 is adjacent the drive roller 218. When the apertures align the sensor
112 may sense coded data on a substrate below the viewer. When the apertures 232 and 234 do not align



112 may sense coded data on a substrate bel ow the viewer. \Wen the
apertures 232 and 234 do not align NPS055-SG 12 the sensor 112 cannot
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When the viewer first comes into contact with a new page, it downloads the corresponding
page description from the relevant page server. It then renders the viewer’s view according to the current
view transform, i.e. according to the viewer’s current zoom setting and its position and rotation relative to
the underlying page. Whenever the view transform changes, i.e. because the user moves the viewer or
changes the viewer’s zoom setting, the viewer re-renders the view according to the new view transform.
For the purposes of the following discussion, the size of the viewer’s window onto the page is also

assumed to be part of the view transform.

Whenever the view transform changes, the viewer transmits the view transform to the netpage
page server responsible for the underlying page. This allows the page server to commence streaming

dynamic objects which have come into view and to cease streaming dynamic objects which are no longer



page server responsible for the underlying page. This allows the page
server to comence stream ng dynam c objects which have cone into view and
to cease stream ng dynam c objects which are no | onger NPS055-SG 13 in
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The device is not limited to simply reproducing the text printed on a page. Because the printed
text is associated with one or more electronic documents in the netpage system, the device can provide
more than just the text to the user. Where a document has references, such as footnotes or hyperlinks,
these references may be shown on screen. The user may then view those references by touching the
reference on screen. This is picked up by the touch screen overlay 132 and the appropriate information
displayed, either in a new window or as an overlay on the existing text. This information may be
displayed for a set period, after which the display reverts to its original display. The system may also

cause additional information to be shown on the LCD screen automatically. Where the page is mainly text



reference on screen. This is picked up by the touch screen overlay 132 and
the appropriate information displayed, either in a new wi ndow or as an
overlay on the existing text. This information nay be displayed for a set
period, after which the display reverts to its original display. The system
may al so Nesasssss addi ti onal infornationlﬂo be shomn on the LCD screen
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pl aced i necbltqh ngderthelaser idy\peesssing ‘sngp’ button 192. Once in the second mode movement of the device

across the paper does not automatically affect the information displayed. The information displayed

continues to correspond to the location when the viewer was placed in this mode. Movement of
information across the display in this mode is controlled by the user. A document will continue to be
displayed or be accessible until the device is placed on a different netpage encoded substrate, at which
point the device may normally revert to its first mode. Alternatively, the user must explicitly revert to the

first mode by pressing the ‘snap’ button again.

Figs. 18, 19 and 20 provide an example of the interaction of the viewer with a video clip. Fig.

18 shows a sample ‘movie library’ page 210 containing multiple video clip icons 212. Again the page is



information across the display in this node is controlled by the user. A
docunent will continue to be displayed or be accessible until the device
is placed on a different netpage encoded substrate, at which point the
device may normally revert to its first node. Alternatively, t he user nmnust
explicitlymmemxwt to the first node bySpressing the “snap' button again.
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clip entries 224, which includes an indication of a ‘current’ audio clip entry with an associated play

button 226 which may be activated via the viewer’s touch-screen. The current entry is preferably simply
the entry closest to the center of the screen and so changes as the viewer is moved, unless a clip is
playing. If no entry is sufficiently close, then no entry is current. Fig. 23 shows the view the viewer
provides once the nearest audio clip is snapped to the screen or selected, i.e. with clip-related information
filling the screen. Note that, as illustrated in the example, a snapped view can be quite different from any

view directly derivable from the page itself.
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registration server for the owner. The viewer may incorporate a fingerprint sensor 189 for the purposes of

fingerprint capture. Providing a biometric such as a fingerprint or signature to the viewer may place the
viewer in a ‘secure’ mode wherein secure information is accessible for a period of time. An indicator,
such as a lit LED, may indicate this mode to the user. Alternatively, secure access is only granted while
the user’s biometric is being sensed. In the example, the actual account number and PIN is then only

shown while the user’s finger is in contact with the fingerprint sensor.

Figs. 26 and 27 provide an example of the interaction of the viewer with a fill-in form 240.

The form has a number of fill-in fields 242. Fig. 26 shows an example form. Fig. 27 shows the view the



server as being owned by a particular user, i.e. by the user to whomthe
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specifiable via the stylus, an associated text cursor, gnd ttegt entry via
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the end ejsteinls@h pymiRER Ssed, all mistakes and alterations are printed to the page.
The printer assembly 200 may be used to physically transfers onto the underlying page any
virtual markings made by the user via the viewer touch-screen. Virtual strokes can be faithfully
reproduced, including colors, textures, line widths, and even subtle brushing effects such as produced by
striated brushes and airbrushes. The virtual marking mode of the stylus on the screen can be completely
controlled in a position-dependent manner by the active application(s), i.e. as one expects in any

graphical user interface.

In the limit case, a user interacts with Netpages exclusively via the Netpage printing viewer,

eliminating the need for a Netpage Pen.



an electronic version and a hard copy version of the conpleted form exist.
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The printing viewer may incorporate a digital camera. Once the user takes a photo, it may
“float” on the display as an icon until the user explicitly pastes it in an image field. The viewer may
provide dedicated buttons for browsing, viewing, editing and deleting a collection of photos stored in the
viewer. The viewer may also support removable storage, e.g. via a memory card socket, for storage of

photos.

The user may also paste information which is known to the viewer or to the Netpage system,

such as contact details, into a Netpage form which is not otherwise linked to the user.

The viewer may alternatively or additionally contain a mobile telephone transceiver for

longer-range communication with a netpage server via a mobile telephone network. If the transceiver



field accessible to the viewer is printed with the photo. Wen the user
noves the viewer across the field the viewer prints additional parts of
the field. The viewer may pronpt the user to nove the viewer to cover
un-printed portions of the field. Any un-printed portions of the inmage are
recorded wrsofsexedi ng out put agai nst thé9page instance mai nt ai ned by the
rreTlla.S\e/aP;[ es{J\}I%E) at aqtglrcf %I eerat%gra vrvTé/s grh é)ac%et-swg mc{ connect on tg? v1gvﬁegtm%)g %110 eoacg ?rl te d.
If the ugwwce@enaﬂ wﬂhﬁgle ttammveaorxbl supperts azhl@ptweﬁd fomegiéonf thealtit vighem t he
Vi ewer i §naf@foodeRo cdnRt A& lowiohdla ﬁﬁﬁag@@gglpt1$MQnethQt ShhtE€a hewge %)réw(ﬁeECOI’ ded

as pending output. The printing viewer i ncorporate a caner a.
Once the l?féle‘}a‘”ﬁaé‘R‘egf the b"r&%t’ B8, thej owpigaded pagg S%Tfr"p“% a‘tdh‘é‘ ordp ﬁﬁﬂl?erefgm’ﬁﬁlot‘ con
unti | t hevheisdhangX@hte néeldyto paaitpessedlotwhdﬂ h@wrrlinkagactked.d. The vi ewer may
provi de dedi cated buttons for browsing, viewng, editing and deleting a
col l ection of plfitt visws irgereatatesra loiger-range eaneseiverthan ithaywetras areejpagd tee setiqupor t

removabl eor%etegspag@pegsanutner%erp;%mtyngfd@tlétssocket for storage of photos,
The user may al so paste i1 nfornation which is known to the viewer or to the

Net page syst em wheatsd tisitespatt Selre G4, b blswerlmlat @coap&teetmgeprfno;eﬂeoy\lgucstt i's not
ser.. The, vi ewer

ot herwi se |j nked he at.ively addj tionally
contain kBT S0 e s emandl Topfor b it TF atedo b6 MR bt on i &
a net pagers@sov oypically fnterogand ihe @ndemphistpénsneianedriabinteface.f t he transcei ver

NPS055- SG 19 supports a third-generation " al ways-on' packet-sw tched
connect i on, t hebevigweryiagineerporaty serssirdvelaiefl poyer mepagerpant. Héeje perindtobinactivity wi | | .

I'f the trtmsecfelmae EnaQiVhey thS BERQ! A ter eloﬁgef;ﬁamofmttvmdpr&@nmy efifa pbiien the
Vi ewer choose to connect and downl oad a_ full i Eﬂag desc i}l on whenever
s Rgt s gosaby

it encouﬁt’ FYNG AR SR OVST BERERNCTY X &P CHRYGT Gkt § ePYe? SR the
downl oade¢hspagewie SGkd-ypt srostreed intkraotidnyor vadvemdntl rth efeweromayeddol iocvgporatehean

dynami c %&%x%ﬂ&eﬂ&%qgs ts,pgs be displayed or when hyperlinks are activated. If
the viewer 1'ncorporat B | onger-range transceiver, then it may act as a

net page base stabivQfer fiff veWohhRS $v1tﬂ§$f9@gea119\ﬁﬂ§ lta@@lmatonet 2 BElRARHENSI NY
devi ces. When used to interrogate secure data, the viewer may incorporate a

fi nger pr PSR ERRG) Thesqompongas andrfunciigs iob BV IBRS Y alse Be BFqrRofgigd ity g mobile

conti nuogsdny. nonitor and verify the identity of the user. The processor
typically interrogates the fingerprint sensor via a serial interface. The
vi ewer may i ncofporicrte hadive pataridte wé lpsge ofontpwarludiegn s edrent outtifiet grphigs,per i od

of i nact ihived s, da@¥Chnd VRio. 'WARE lah b kS ofll SPh&Y nanf bffimi@ (ORGET Period
of inactivi ty t ne pr. ocessor My enter a power- conser Vﬁ}fgﬂgw escent state.

Power naNHYyBRERT FrRlicrad B’t?ﬁ‘iﬁla@d‘°wathh“%“ﬁ e ehosE s OF P R ErRPuch
sensor, adpte@ammggha/\ahﬁt bfthnQﬁterscﬁme@ahdamneéxa@txhg)namaély BDWRHehE vieddieA \rdcewer may
al so |nco orate an . accel eroneter for .t E eVIeWT e Viguer may
confi gur P PhI0F ARAIS Ph P PO 5Tl Y ’fnernocé? “bersonal” d't |taI
assi stantsun@FPDA) The conponents and functions of the VI ewer may aI so be

incorporated into a nobile hone.
Page content falls into three categories: (1) static elements which appear on the printed page;

(2) static elements which only appear through the viewer; and (3) dynamic elements which only appear
through the viewer. The first category includes all the visual elements of the page. The second category
includes, for example, elements associated with controls for dynamic content, e.g. playback controls for a
video clip, and elements associated with secure information. The third category includes anything of a
dynamic nature, e.g. a video clip. A dynamic element may have a static counterpart in the page
description so that it has a meaningful visual appearance on the printed page. A video clip, for example,

may be represented by a rectangle of the appropriate size showing the title of the clip.

Document elements in the second and third categories have associated view filters 245 which

restrict their appearance. The ‘viewer view’ 246 filter restricts the element to appearing through a viewer.



The viewer handles a variety of page content, including styled text,
outline graphics, bitnmapped imges, audio, and video. Wile audio and
video are by their nature dynamic (i.e. time- varying), text, graphics and
imges are normal ly static. They may, however, be part of a dynami c stream
representhmgaﬂhe output of an i nt eract i20e appIication executing renotely
grbj \éMCE h:NEli“ Chsecure \Inen ef}7 félte reatn%ts th{s Efe)men(t\' % V\gpearngatpﬁoug% a& atglhorxzeq vtl)exlg‘r g’}se v1evxp t ar .
Page conﬂ%@nd$%m%%mMﬁ$@MUhF@éﬂcategorles (1) static elenents mhlch appear
on the printed page; . (2) static el enents which only appear through the

vi ewer; and (3)Ad@ﬁﬁﬁﬂ%“@?%ﬁﬁﬁ?%“ﬁh?@ﬁfﬁﬁmvmabﬁéa?° PR U st T Weeer . The

first catgagatey alerEvl tthdg&madtrleant Wen yblﬁtualmaeinaﬂt&rata&atafrht Rew@ageeford Q@exstescond

cat egory cl udes, ts assoc for
dynami ¢ ¢ drﬁ{gss cpmmtéplcatlons lira?g cbng'nﬁg%s% Icl) rv ¢ Tgaxinumm ¢z c!a% fa jale) of‘ﬁaoutI I,OCI&rU qvc?l fent s
associ at egligibteh secure |nfornat|on The third category |ncludes anyt hi ng of
a dynamic nature, e.g. a video clip. A dynanmc elenment may have a static
counterpart in Tm@mpa@wre&ésscemmptltabws geffie Ham thetbaggatgtion terdharvienesf limax/besual

appear an ?ana&dtﬂaeonpro?mﬁfimpafg&; craf\bé/dcﬁlﬁgt LirheDEveh | mbugmmae one oBRM tntatsabe Con
represen a.rectan e o0 e ropri e S|lze .S e | e o0 e
O Do iro Lieiees 1 ppdk et MRP IR B B Gler) B At smeloc: at o
vi ew fi | toelydeaR®Abe dyhnGdobjertardbest to the téner of tipirear aiiply aclivee Thewks@way bewblew 246
filt er r %?ﬁhcftlg taélvgtpgn Q#eﬁ%@tdy&agnca&ﬂgﬁfyl ﬂ&l&gWﬂqygﬁn f?te yt’yl@swgf: the NPﬁQt?}SE SG 20

The "“secure view restrict el ement appearing t’hrough an
aut hor i zé‘?ﬂ“\‘)‘idéﬂ)@@h“ﬂﬂ‘?@“’wé‘WdylfaP‘FGtOéFCth‘éé‘gPhG‘iﬂa&ra‘é’rYﬂné a‘!é/t‘fb%‘tﬂx Htiyeiofject31. A
digital ink str enerated with a naxlnugt ta rate of aﬁﬁat 5 Kbit/s.
The viewer gen % ynaniG PP FPTEYTLT By WPISEHOB SRR (I PAECSPNT PRI PP dat a
rate. Thehevbgisgion tlyehatanethyereratves rawfore weisisrebenomba appbdationsndowafiis ¢ t o

the base aﬁév@%ﬂe%ﬁplﬂtﬂ)pto ot eﬁlééﬂ?vﬁx@ﬁ e SRS 19&151&? Ut 1o ?a?orlﬁty oql%ﬁ’to ﬁ@é Ql s

negligi bl'e Ss communi cations tra ase
station tgerehketwicr e vindey andgle virwer sytgd dbetpuhEam Bnipplitice npy Aalkite f/B ect can

be acti veralid®d stréafBor iV e RGN $1R s eakn DAL MRE caN bl lopdiBg Biftext\bkaphil €
t hrough th vi ewer, the page server may deactivate all but one such object.

It may, PB‘m@§énple only | eave the dynanic obj ect closest to the center

of the viewer's,dis sﬂ,@’mgﬁs lay gutpu!-%g QIBotQ?C;?f) EonatRJo figh-d Ll v&?%? {’ ﬁaév Syl us,

activate an alternative amc o

or the uselus ey theugh th@q’ty'fer and revgs iR prle reertOtelayphaaérptl wvatb@t tawpl@ymmt\@lgéweect

t lt;us It P leffiititty Mets%ﬁ‘e%%ﬂ Métaattﬂtvamsthecuwee ntapycaaat iypRalQDhiead: - wthteerr @ritci@fagzyn?m c

obj ec resents an a ation ndow, page server pi ca rel ays
to the &Bgﬂef st ?Sd’t‘fm%ﬁlng ‘B’ﬁ’i{"ﬁi;é%v %6 Sta'llf’ep"\}t“lé&/\ge?"c%sq‘t/? et F‘S‘??%‘?\GBIF e Bh rel ate
t o t he apflizingateisawicssbofnda@ndowigisgtemadnld chissallbwsahap@lint@ftd dovices @ tgemerediom out put
when t het af;b(iii? Jls%wt‘l{&uﬂ:hg#%g hg\gqlegﬁhgaa&ls%er# etthlrgnouJ[ to the actual overl ap

bet ween the w ndow and e Viewer s view. output fromthe application

may be in the fArfuiddatif o lefRAngthd BAMn dehank] thd BdvePRayl rhdbr R h@E PgPintod StTeam
of graphi cs conmands operating on text, graphics .and inages

a memory buffer and then simply display a suitably transformed window into the buffer. However, since

the rotation of relatively low-resolution text produces unacceptable text quality, the page must either be

rendered at a higher resolution than the display resolution and appropriately lowpass filtered before

display, or the display resolution must be higher than assumed so far.

As a further alternative, the viewer may rely on the page server or the base station to render
the page and supply it to the viewer, typically in compressed form. In this case the viewer is still

responsible for integrating dynamic streams with the static page view.

As yet another alternative, the viewer may rely on the page server or the base station to render
the current view and supply it to the viewer, typically in compressed form. In this case the viewer need

contain no support whatsoever for interpreting and rendering the variety of elements which may comprise



It is possible to display output froma renote application through the

vi ewer, and capture stylus input through the viewer and route it to the
renote application, without the application having to be explicitly
designed for interaction with-the viewer. Applications typically interact
W t h usernpspdsef ace devi ces such as bRt mapped di spl ays, keyboards and

poi nting devices in a devicge-li ndent .manner b utilizi t he.services
of a wi n(?(?\?\%er‘ljﬁscrsl‘ipé’?'eAﬁ?“mgﬁﬁg?%Lzs aﬁ%‘ﬁgglts%@/’%srbgléz ‘fp\‘ﬁ B #eaa(r:l%%%g%lm 65 7o be
renot e f rigmeqiikea dqipiaieofeboaniss Wbithothich dheithii thyretioaof iasticafipy upieaeuirentiy-

: !’lt eract ikt ﬂeﬂ%-ar&? lo@aﬁ‘-_ar@i gn@m-tafey@irélgs ﬁe@%@ﬁg’t&gnoﬁ fes éé'd@«‘!ﬂss@@algmnd: the
viewer may render the entire page into a nenory buffer and then sinply

di splay a suit afyf 2 tilusdrssh @fe MReladtbi1ekavech Bt Qethdae vibiidr 1607 and MW &e netbice  t he

rotation of relatively |lowresolution tex oduces. unaccept apl e t ext

Guali ty IPRESTBS A e g at it B SR Sl SRR T PP S han ¢ ne
di spl ay n&a0loutrcpme duvd statjop LY Theatagl sptidn P eebigs (ki B)ttlerved tivesfaon end difiitglpikay,  or
the di splay, bs QI 4R K ﬁ&dﬁgel Jmcgﬁ&{dﬁ;echagn BBRUNEcab el Bt wifith o ied her

alternative, the viewer may rely o page server or the base station to
render tshitepsie aaidsntéigdpy yhei rae B epkedded tage whihe ppgey Thenpago seRd¥ed form
In this Gaget b viél@dRforrh SndSdidital ink WRISIRGPSE kdhepdeland i@ radpbrdg (aClgyaiEn C

streans with the statjc page. view. . et anot her ternative, the.viewer
my r oy M ESehE L SpGEHSY e B e BT S R e Al v ew
and supplcyntént. Thebasetytatian reloye Kat D) dapi foal thepagasewanpthessed form In this case the
vi ewer need contain no support whatsoever for interpreting and rendering
the variety of Blemsneser gy aoiifnil Exampplicaion REESHT thegiwerls vievidiiie? Wed®r i pt i on.
Assumi ng _aﬁoo?*az&x’&ﬂ Qﬂe%cgﬁib% Bds cﬁiia‘@da,' AN the appli?atilﬂizsﬂ m?_‘tﬁp()h%ﬂ; ) vat dorﬁxﬁkﬁ&s_
conpressi.on, . this re res.a data. rate of ahout 1. t is

wi thin t AETE%S ‘Br%v’?)‘?[er Swat(?t“?’%aéﬁ ‘?aft@gfdgic%enﬁﬂ?‘?'g‘ﬁ? PRpe S%Yfgf? E%larﬁ'?}és %@r) glbe?]eal -area,
| ocal - ar eemrmaands taihe basastaian 0r elichgelays ¢t Wbthk¢omgpatde ohtedeogiveslOds di scussed
above. Fig. 32 illustrates the interaction between the netpage viewer 100
and t he net pageWhibst thedigplay qihtee prctsrps engodimpns is, gipugh A Prajlleviever g bomade as wel |
as di gi t @coddh (CROMWNES. W Braillld GieWer @VMBAI0go@ t6 the bRRBINViWREH dishlds ifkbeidt@edd

net page %as,e station 290, The base station éQO .el ays %1 t Bé t he. vi ew
¥ ana or AL} g caie Prite UE ooy 2Len gt B PPy Ot PP RY
el ect r onigapld@sad inpiéspwhend aviituble piihs ipaga ldesodigion. et dusevibriiih cliafagery e wepicallyi S
| Dt er act | Ay IER" N Bith Dualif1Re AR diaSHDGACBGL NichBoLi05 pRlenkDC PEGE.
The pagerserrve? g‘%s I nter prueatys "(tm%e View i r ansf erm an Sriy%;ll tglp |err1l W th
respect germefaicyafibe underdyingmpgei By eapsethsh sndIs Vigver is@joved aver thaneee. g gisplay
descri pt infdfes cortespobiddseBas@nt |y transmts (at C) dynamic object updates and
stream ng dynam c content. The base station relays (at D) data fromthe
page server to Ihl@er\eimbydihents Theevigp@g@n Setrangiarenmyhemd isinbyin catactyitharpageppl | cat i on
292 that the viewer s view onto.a wndow .assogciated w.th B%gn appligcation

h 1 t . t
has chanéédv,v lﬁﬁtd'\é\?ﬁrég %aﬁﬁf?nc%ﬁ%drﬁ Zo\énée lmateynr e_sgond %at m‘s .WII.lt onmmands
i nst ruct iuvieg 2 heD yhudererhichgOreflestivepuhen epages: pesitigned; bekindeq ranamigsivg jcelgy, displis page
server 29wk, &Y Sethadl vibder HARS | sinfARTBNES vibvr ishﬁva%ﬂu&taﬂd brBeveé fuayhi Ch
relays (at 9[25 t he conmands on to the viewer 100. Whilst the display of the
pref erref™EMBYi ment is visual, a Braille viewer may be made according to
t .he I nvenF I on. \éhiEtr t%!e Ii lveentigri Ea}ls\%[aenl %sc%ge%l v%glorlélt%reEC% tzt) tt-hee 2 ettgle Cs%kemv\liv]%&ﬁyses 't
di splays in registere

invisible tags, the invention is not limited to the netpage system or the use of invisible tags. If desired, the

invention may utilize tags or codes which are visible to the average unaided human eye, such as bar

codes. The tags need not merely encode an identity which is then used to look up the relevant files. The

tags may encode instructions at a higher level. For example a tag may encode an instruction of “play

chapter 99”. If invisible tags are used they need not be limited to the tags disclosed in relation to the

netpage system. Other tagging systems are available and any suitable tagging system may be used. The

invention is not limited to the use of inks which absorb certain wavelengths or fluoresce certain

wavelengths. Magnetic inks, surface modification, including apertures, modification of the structure of



fashion and via a tactile Braille display the text of a netpage. It also

di spl ays text |abels corresponding to graphics and i mages, where avail abl e
in the page description. Because Braille characters are typically rendered
at larger sizes than visually-recognized characters, the Braille viewer

typi cal | ynagosgsents a zooned view of tB2 underlying page. This means that
as the viewer over .the ) esRepd naly
faster . tl’ﬁ\l\el{sﬁate 1tsn? n%l?fj 11 wit! 1? the S(f_(l)gtp (?fqhe 1nvert1.{10n dllhggysf’é%sa arrllggl\aéfxgdﬁ ¢ v(ﬁ%en I% i s not

in contacf thmprtdwntanvgalgeandsl@ sour¢gaf thmﬁncvleent datal are ngklingitgd @IHSFB@PJ SyétﬂmﬁaAp@gYéf t he
page is $8eh. RN IRatidia Vi B hputer thifer @@0a RV aRRREEd  using a LCD
shutter which is reflective when opaque, positioned behind a transm ssive

col or di spl ay le@f@éﬁ@ﬁnverﬁx&ﬁhﬁﬂie&ﬁ%cr%écﬁw refb@mtegn d ﬁrefslirdamxﬂbéduedu hlfd t he
viewer is

| wa and, only ever virt tra st t he
vent i ofuiet oh gePageEpEaaeaater Hrsdnt ATk s BRAES et |
uses i nvéilenilfield thys nubhveof ohwesmbodimeritss differing Iﬁpmnﬂtoe@ptceﬁcal}xéeswézeéazgléalgyst em or
the use %llh\'mﬂ)\{ﬂ Bk Q}Llﬁt %n@gécrpe L thg%§kgn§ﬁlven{1&e Acéoﬂi\ﬂ%@t {t QR BBYndkiktbdd & theddS OF

codes which are visib average unaid human eye, such_ as_ bar
codes. THwertigyis npfduepdetde ben’ﬁ’i“@fi {P tees l§ eQPPdf“EFéﬁ fi?sfripe"\iz\ﬁlﬂlfﬁ’re?eé‘t PR %ed to

| ook up tifRdingi@vadts 1ﬁdo}p8§ted B Gosshd@ScdB)apRtiiar €THe BRS¢ ofakd iBvestioatis @lyhi gher

| evel F? Jﬁ E génay encode an instruction of "play chapter 99".
If i nvi siTBYE y§§§“ﬁ W% they need not be limted to the tags disclosed
inrelation to the netpage system Oher tagging systens are avail able and
any suitable tagging systemnmay be used. The inventionis not limted to
the use of inks which absorb certain wavel engths or fluoresce certain
wavel engt hs. Magnetic inks, surface nodification, including apertures,

nodi fication of the structure of NPS055-SG 22 the substrate itself all fal
within the scope of the invention. The systens and nethods to |link the
viewer of the present invention and the source of the docunent data are
not limted to netpage systens. A viewer nmay be linked by a cable to a
single conputer, rather than a network of conmputers. The present invention
has been described with reference to a preferred enbodi nent and nunber of
specific alternative enbodi nents. However, it will be appreciated by those
skilled in the relevant fields that a nunber of other enbodi nments,
differing fromthose specifically described, will also fall wthin the
spirit and scope of the present invention. Accordingly, it will be
understood that the invention is not intended to be |imted to the

speci fic enbodi nents described in the present specification, including
docunents incorporated by cross-reference as appropriate. The scope of the
invention is only |imted by the attached clains. 23 CLAIMS 1. A view ng
device including: a body; at |east one sensor nounted on or in the body
and for sensing coded data on or in a substrate;



a transmtter nounted on or in the body and for transmtting, to a conputer
system first data at |east partially based on said sensed data; a

recei ver nounted on or in the body and for receiving, fromthe conputer
system at |least display data associated with an identity derived fromthe
sensed data; at |east one display device nounted on or in the body and for
outputting visual information based 24" | east partially on said display
data, and a printer mechanismnmounted on or in the body and for printing on
t he subst caargs wherein, when the device is placed in an operative position
on the substrate, the sensor may sense coded data on or in the substrate
and the printing nmechanismnmay print on the substrate without relative
novement af thé WedngidpdcedsliAi®E rel ative to the substrate, and wherein the
vi sual output gesdyesponds to a human di scernable interface on the
substrate. 2. A view ng devi > I ] fabth b@hin 4 sassteateli Ng a
user interface 5 °8%?1egsr° 0 our?ggﬂrg&%g%%;roa ?ng@%rg%nggél;egéedtdﬁe rinter é:]chgni sm
to print marki mgsnsoittet hantdgrse ithebidyand dor gpnsmisipgs to A SeRUE] PN Ger i nput
and/ or th%t1943ﬁ,?hi§1)9b9éhénsaﬁ-ser@ed‘6aﬁw ng device according to claim2 wherein

the user intertface includes a touch sensitive ove LAWg device
according to claafgivea HHEFE T ith eb‘il;s?/ ﬁ‘fdgfsr rﬁ%&'ﬁlﬁ’nf?oén n’t:il%)rl ?tgi‘s%ﬁérr%ilaﬁgst on the

subst r at e ¢RplapdatiSQbcidtdlitvithat identivi detivet Frem thosrosed dnsi tive overlay. 5. A

vi ewi ng devi ce agcording, | e MRSH Bk BodyRa BF biluRing WBENARMEERPT i Nt S
mar ki ngs on th@ta]eassh%nsetdlrsg?ye&é %%‘mﬁ user hasm%orrpl etd;,}%:lll interaction with the
t ouch senshdei stdeanpatidllyn sail displaydaanindg devi ce according to claim 3 wherein

user input to the.LoekinSR Roiddd\6s oG Bk baly aidfor pipingatitesbaratthe conput er

sense coded data on or in the substrate and the printing mechanism may print on the substrate without

relative movement of the viewing device relative to the substrate, and

wherein the visual output corresponds to a human discernable interface on the substrate.

2. A viewing device according to claim 1 further including a user interface and control means

operable to cause the printer mechanism to print markings on the substrate based at least partially on

user input and/or the display data.

3. A viewing device according to claim 2 wherein the user interface includes a touch sensitive
overlay.
4, A viewing device according to claim 3 wherein the printer mechanism prints markings on the

substrate as a user interacts with the touch sensitive overlay.

5. A viewing device according to claim 4 wherein the printer mechanism prints markings on the

substrate after a user has completed interaction with the touch sensitive overlay.

6. A viewing device according to claim 3 wherein user input to the touch sensitive overlay is
uploaded to the computer system and the computer system downloads data based on the uploaded

data for printing on the substrate.



