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 computer systens, and in particular, to a device which
may be used to render otherw se passive surfaces audiovisually interactive
via invisiybdgs.surface codings. CO PENDI NG APPLI CATI ONS Vari ous net hods,

systens and appar at yg lﬁb%é\ﬂ?E éRﬁNBrﬁﬁﬁgfoo L%é e di sclosed in

the follow ng co-pending app |ca Ions fi applicant or assignee
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co- pendi ng ad’ﬁlﬂ"’@éﬁ’@b“ﬁ%a’ﬁfET’AﬁJ@?fPHG? ated herein by cross-reference. Various

net hods, &y&tmesaiﬁﬂhesﬁp@ﬁdh&hg@plﬁce&oai dr@@ccﬁﬂraf&ehﬁer@ﬁ BSRdit- refcR@&Nt i on are _
disclosed in the follow ng co-pendi ng applications filed by the applicant
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PCT/AU00/01280, PCT/AU00/01274, PCT/AUI00/01289, 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/AUG0G/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/AUQ0/00775,PCT/AU00/00776,




PCT/ AUCQ' 00768, PCTI AU00O/ 00773, PCT/ AUO0O/ 00774,
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PCT/ AUOCQ 00769, PCT/ AUOCO 00771, PCT/ AUOCO 00772, PCT/ AUOO/ 00754,
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appl i cat i ons ReRiAI00ME68E PE/AUROI0SB0, PRI UsD/0e s8R, fraTes Uoh/ooBe merauoohimss e

devi ces don' tpcﬁfAQ}bb/G&sé‘%%ﬁx%ob/ﬁosﬁé t#('ﬁ‘fA%O)O(?%? RY %06‘8/%65% cifc[f?Atdoff/ggsggl at ed

application interfaces, e. an I ne nclu rou
with a concerPFTb%@f]/@‘?”?eﬁ’@@ @P@@“ P/ AOP/ORHOR P§ffél°tU0@’ﬁ059@rPC§/AﬁQﬂfﬂQfa@e

cal cul at or agsueiusbessoRirtiysmofbases, PEBSLNER 11 Ak PEBRUbP®sRI | . Each devi ce
nmust be used to seek out the desired information or application interface

through a virtual space accessible through the device, or the information
or appl i G&t flisstesyresof hese cpeadingrpplicaiont e iewortd harimbychensi-srenconpat i bl e

physi cal format. The present invention utilizes methods, systens and

devi ces BAGKGROUND a systemreferred to as

Devices such as personal computers, personal digital assistants and even mobile phones tnay
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



"net page", described in our co-pending applications |isted above, wherein
invisible coded data is disposed on various surfaces to render the
surfaces interactive in the manner of graphical user interfaces NPS055-SG 3
to computer systens. SUMVARY OF I NVENTION I n one broad formthe invention
provi des @pak£yer With one or nore sensgrs capable of sensing coded data.
| mages whj, Qnu@? &gg coded data are sensed by the viewer and decoded. The
decoded in ornatlon I's transmitted to a conputer system which associ ates

t he decoded data with one or nore files stored on the system using

previ ousl gumikarybrangesTidhi on data. The file or files are transmtted to
t he viewer and viewer's dis. a Screen. The device
includes a pri nEni %I}em?r%agﬁfgﬁl t}s{émgv%}\ﬁon BRI Owa "Hal ki e {18 & RE @8R ©

subst r at esensmgeeotpdrdeian pgeramhidh dndhls serep alete jargl Seysedo by Whofidwyr o desded. Thrput  or

on data tc[ead':lIScmnfohﬁ@orf & @Mshiied @Qmuguee; sy30h5 LRRK Lseocxa{%@thyh&ma datmfa%gwgl y, in
one broad f OrLm t he i nvention rOVIﬁ?S a view ng device including: a body;

TBHE e HA B oS T B S PO Sorrd ansBRRton e Thsrileses Bl prg tresaiged dat a on

at | east ‘one
or in a guUszamemd@nuHEGngmnewattmgmﬁhﬁem'ﬂmﬂammammmﬁa$ﬂmmge&mmEMﬂted on

or int hew}p&q}fov%%rkfngg toth ﬁl%%%%db%te ’I‘ m%rkﬁ]gﬁgeg/tbg Bas%dy :l?or wgolld 01f1 LSI;: st dat a

or second data at |edst partia ase firs ; eCel'Ver

mount ed dﬁm%wﬂpﬁm%ﬁﬁﬁﬁﬁﬂﬁnﬁﬁﬁCW&WWF§@€PVHMQMN¢Won1the conputer system at

| east display a§SOC|%tQ€ with an identity derived fromthe first

data; at |east ﬁ@rH? pl & e ?E%ﬁﬁﬂUﬁPgﬂﬂﬂﬁhb?“?ﬂm¥ﬁﬁuﬁﬁﬂvm&nd f or

out putting VISUQ% informati on based at |east partially on said display
data, and a prin e? mechani sm mounted on or in the body and for printing on

the substrate, M&%Mgensmﬁaan&m ALl gl J%@@ﬂ%&oﬁe@aata%%rgm SrR0S1 L1 on

on the substrate, the sensor sense CoO on or In thé Substrate
and the ﬁ??ﬁ??ﬁﬂmﬁﬁéﬁﬁﬁpsn1nay prlnt on the substrate without relative
novenent of the view n ev ive to the substrate. Printer

mechani sns ot hef ?ﬁﬁﬁag%ﬂW%hPﬁ%W‘ qPWVmagﬁg?F?W8ﬁt??ﬁ%“ﬁ?ﬁ%?“ﬁé%%@ﬁisns may
be used.daBExanphéditot leot peiallt hagdsn of fiprdant mechani sns i ncl ude the use of

t hermal paper, such as used in facsimle machines. In addition the
substrate nmay berersiyst mpinisd opior in thel hodst 08 iir ceekivipe. fioti theecoinpite speteeh, btHenst pri nt

mechani smspBy ddeisBeisl@Miihan fd@lﬁltystﬁlln%@ b Bk ﬁrsﬁﬂ@nw ng the state of the
electronically active inks. For a better under st andi ng of electronically

active inks, redtdaenaediphy Iﬁ&ﬁkﬁ niofntddSnFainahd bd¥p snd Hlihe8al visul iddh@adon

6120839, 6067185, all assigned to E I nk Corporation,
t he conté%?ééggggaﬁgﬁ%§%ﬁwﬁ a’hdare i ncl uded herein by reference. In one

form the vi suals QulPlonEREHESRONIS: h o Fod) YIRS ShGSh kb SNt e face on the

substrate, such as te
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

refative 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.




NPS055-SG 4 I n use the viewer nmay 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 fferent ypdogdig@iage as the int erface The opti cal output may include the
sanme, nore or | L TRLI QN as, th nt n the substr The
interface nay rg%rﬁeéglgtrq? P07 R Faisros §' lﬁ"é%tm?e “l%%tﬁ%%?ﬁffﬁ‘?w‘?sﬁf’%%ﬁﬂltqubn

whi ch is Ratdidrsp té?é‘ﬁ“’f@ns tﬂh‘@d iagrpse teawbstrite sd el to coukspdngd talihg pritaedoni the  ul |
via the viuewee. 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 Mhcospaed i IoﬁI[Sllt (my Tctb}&sljoﬂd e,rzflaﬁ@rfacﬂwt ket G2 hP ket altiterdnn C| Udes

a touch s n i.n es interactive. elenents b
St ot noEEER L6 i ORhd Gtal bRy i AC R el o By B oS |+ puch

screen. ‘I'Ih‘éffft%el@:ﬁle §@a@@¢m Thpahytelﬁ@e uge dipltewntl lnfpmtatltwr buch Asgbaoly acotuheinformrib NQgS

fromthe W is no?chﬁmlaﬂd%%‘é intdd@% it Q1B Byt erisﬂlﬁyeﬁrﬁrfw VQJ%F he subst rate based
on the user input markings. The markings printed may substantial ly

identical tot hﬂ!hell&ﬁ&e préfastly MBEdirAg S eﬁd’bler@eYOpb@l &rrﬂu%%ﬂpla}%fom%&{ w@pondi ng
S L e 3, Under gone text
recogni tion procésses e deVice PEBOTHHE}BF&%}&%“ on p| ctures in

once the coded data has beeh Lransm i VI Bwer may
al so i nclHIEMHRIEYSY e ntcomatradiy Ge ?ntlpaéomut w mterscnarr éltfﬁhﬁfmctamm for
subsequent vie When the viewer is |ifted fromthe page the portion of
the page with wﬁ*iegﬁ“‘ﬂf PRSP PRy Ut Mpyispiting of qdhshnagkipes dgm sy ethsiviser by t he
vi ewer amehy thenrpiint makings @ cleiswstratéliaged vih eeveder ﬁ@nmdmgshnﬁ niagkmgeﬁrmdh tnay 1r
alternati n r aps' rrent view
before | Is}{lﬁaﬁtiag){ Ldgntl\\%]gﬂgl% h'l?er ("1)}%]& Iﬂarlzlﬁgg%;%ﬁy be pn teggfa A goe gspondmﬁoo user, 1rip&t

bel ow. THandyfi e"ﬁlﬁylseirHE‘I‘tEIﬁé‘n‘%?&%ertW?C‘fgblflorrmcagﬁQSng and panning the view
after the vi ewe,élg been Iéfted fromthe page, allowing the viewer to be
used to navi gat 8°&RERY P& displey Botignpispures iy Vh‘ caferigl Rhysicaielaiopshipibeivednt . The
navi gat i obe visertandths submyite bice tha cédaddad Oty beaf ragsnsfe@ khhy peQyimbttrk, or a pair of
ort hogonal thunb wheels, or may be provided via the touch-screen. The

vi ener senses t'He viedemmay tlyo iodlude nemem dherihjcha Gilepafies asdoweloddedfr dubsquemn

posi tion.agghe Orientation relative to the page using a netpage sensor
enbedded in the viewer. The viewer can contain nultiple sensors (one in

each corner, fowh@xarRWe)s life® fibhak pzlgE theBErksh o‘ﬂﬂ@ﬂag@mt]ywmrtﬁév@LNLrXNaQMQr | appi ng
e sensor located in

he” cont o <AL AR af, EPRLGP iR draf oS fodt B Sk ROJRHrT and i s
nost ecomrtnmatively, onljhehen ihewmr ‘fieszes apabbe teofompmovévdbaige Bitingehdhrdaeedo iew of t he
under | yi @%ep@%cusie@ mtrh&"e d&iMbe1ofyOfne v@&my%cluldé cdnfflls RF %Ya'tu%zanﬁl HJiEnat }ﬁe ew of

t he page. g % fication is needed, 1t can provid Vi ew of
t he page W3 ¢ VEgeeebsrt Hisd fom-fieags; Wiping e yicwsr dbetyesd ihpagicatpananiryi de a

zoomned- ogtgevite@wnlpi siigdhecontact with 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 comer, 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.




page. NPS055-SG 5 The viewer can provide an alternative (or additional)

net page data entry nmechanism i.e. the wusual kinds of inputs, including
drawi ng and handwriting and gestures, can be captured relative to the

di spl ayed page via the touch-screen instead of relative to the physical
page vi a ypesiei page pen. The vi ewer cagl provi de access to dynam' c content,
such as audio a e n..the a Pl ayb ck
control s which gg%‘yx‘%“%e% Cadle a(‘)l%fn% - Ora ﬂf{f’aﬁ’c‘%ﬁ%{% taﬁ?tg SEER ey hon y
shown whieskpl iings ¢fappats, ISCIWII@MIHEW%@@MMMM geskees, cafttve yapimeed rbiawsh:oﬂm on the
printed pagRydagBialine @lch-RAUIRsteal dEALAVY td the pﬁysicglrp%e\’wytﬁehle@!lg@?él y indicates

that they are inactive. Status information such as playing tine nay also
be shown on- SCY@Mlew-Eh@nﬂﬂaded’dcydssﬂgdﬁﬁ@E cbr@e)ﬁoblich shaalb shaRidey . SRRESr for the

di splay of , Lo e gcontrals a norrrat ion, so that the
printed p%at A %gg% gereen “gs & T%ld’ Rfes3 accesﬁ e 18t8 APAT FBIe. o W“?P%%’S’i $&%ont r ol
is not Ii ‘Pﬁetl@d ppgs iptiened thedvglothe Q@W@ﬂhpmgayrt@dhmmdh peisedagh © vahdithvdugeo. |t
can i ncl ugdanpmnhi hidkcn MG AGLASD Ehaé%éyf},r@m&%w&%f mi%% 15n05%£14 a%@a Qﬁu@y for

exanpl e, include nanl ulation of an'object 1n
DRAW NGS B gliPee 18 A-556¢"s SE"ct‘I}deféV“\%u Hé‘%@ F}‘O@hfha%w"ﬁ? SI%}PF BrBedisanef of t he
i nvent i oniptereétigel centrdls iagd atatpe ingqpaaion, Vi@ t}idt ane printe ﬂaQJ oy dafscrkéﬁedls!fslag Uén%.ml

Govi oo PRSI kBP0 G0 L IPHRALRSEIL Y il R T RRON R Slaridee o 2172
47 e’ Smepia giey ‘Blr

devi ce; e’rear hre 1;
Figure 5 ‘ia% m&'“‘iﬂ aﬂ’r‘fﬂam 'éf\?va‘ftl%mﬂabmmu@f applfyetioR| Igm)efOImdevlp,c@iude iﬁmgmtaamﬁ is a
si de vi ewrbd syBctinenri 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 I

. devi ce; BRIgEDESGRIPTICGN QEDRAMINGS e Vi ew from bel ow of the internal

conmponents of t reF1 ?Péhgq’!?%@%&ab@ t}o% O?Qmen{g n{ oded perspective

view of the undefsid gure 1 aevi"ce i gure 11 is a

plan vi ew showi m@:rebh@aﬂ%ksgééﬁ\% vkew%%'b@l@w'()ﬂhé'ﬁﬁ]reolrheacec()ded substrate in a
first orientation; Figure 12 is a view fromthe side of the Figure | |

arrangenent ; FiRggufess islad ekiBodad frkspettivd vaxy b ab&\e oFthOtigee flaeigyi ce in a second
orientation on the substrate of Figure 11. Figure 14 is a plan view of the

Figure 1 devi cdigneehiersighpwifing ta'rar slitedevide@fFipfre B page; Figure 15 is a

pl an view of the Figure 1 device showi ng a view of a page |n dar kness;
Figure 16 is a fjuer isvd raw voi fomebd gltheFidredalpiice showi ng a ' zoomed-in' view
of a page; NPSQ55-SG 6. Figure 17 is a ]pl an view of the Figure 1 device
showi ng &’ Zoomg;“dﬁu{ﬁ?tlsasﬁeéwgf)maleﬁlélg@fthe igure 1 device;

Figure 7 is & 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 | 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 18 is an exanple of a novie |ibrary page; Figure 19 is a plan view
of a viewer showing 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
Figure 21 shows an exanple of a music library page; Figure 22 shows a plan
vi ew of anpsenes showi ng a view of playgble nmusic clip;, Figure 23 shows a
pl an view of a Wb GBS is %%\gieg%f%f%%%gpggicgmgﬁnl Ltzeogneg_lmg,vy. of 2 pl ayi ng audio

Fi gure 24 shows an exa vice F TS BalR: > 2 BFYure 25 shows
a vi ewer ShomﬁnggﬁeﬁﬁggmﬁkaﬁwthwpﬁﬁéﬁQ@$ data; Figure 26 shows an

2

exanple of "fill-in" form Figure 27 shows a viewer allowing formfill-in
by a user; Fi gUFigurQB)i§h}ﬂ&%ﬁvieﬁvh@a'\}if3&érlshoiwﬂéafri@& H@acbiayefbileg@egﬁi ,& 27 after
printing on by the viewer; Figure 29 shows a schenmatic OP part of the
viewer's el ect rBpirc2Ciorpneiat Sf a vieka@ khonthgtaGndppddand Beanicaad . gRgodived ay;

Fi gure 30 shows a schenmatic of part of the viewer's electronic conponents
relating to control of the printer functions; Figure 31 shows a docunent
el ement vi ew, aﬂglrﬁzg%@aﬁ&adﬁthé)mrﬁuti@mﬁ%@@ interaction with a netpage
net wor k. DETAI LED DESCRI PTI OF PREFER AND OTHER EMBODI MENTS Referring

to Figs. 1 to 18gurd 128h@EvsiaBlas IOMEE adicWr@MERNing hQRw of ML BUESciftas a col or LCD
screen 102, control buttons 186, 192 & 194, a speaker 106, vol une control
108, an audi o oOfiturg 2ickowh 2 @lan viaw pita vidwer shoveissesmyipyd 230 GredRidwaf 4 pifyirgh@sh sensi ng
device 11z, The LCD screen 102 has a touch sensitive overlay 132. The
viewer 100 is a netpage system enabl ed device and conmuni cates with a

net page system Fijuik B sidwihd &hmIBGHPEN advRe it bofl bkl 0sed in the co-pending
applications referred to earlier and in particular to applications

PCT/ AU00100561 Riguek BEHMWALIGEN D bomg a Io@e Viewevkrsd@QiaBas upper and | ower
nmol di ngs 114 and 116 respectively which encapsulate a PC 3 118 and all of
t he el ectroni c Tgrpdnamts s apeplewsifit-etifoom or connected to this PCB. Power
for the device is supplied by a rechargeable 3 volt lithiumion battery
120. The bat t erkjgure7 legivs guiesyer plioping éem §llén byaneksi s | ocated within the casing.
NPS055- SG 7 Th%rPCE%é}8 and attached electronics is attached to the upper
mol di ng 114 by ‘S&Fenators e "l cfomy of Hesedb &4 a8rrpTiting ombyi the viseched to t he

| ower nol di ng %%%rQ%sﬁg%%Msh249f1MhiCE ass IE%OU h the chassis 224 into
bosses 242 in the 1 ower rol iRy TP OTRE VWY S SSTHRNS GEPPashtsalgting e s o

j oi ned t dgerlppdenddisplapur screws 124, which extend through the | ower nolding
116 to engage the upper nolding 114. The PCB includes four electrical
swi t ches whi ch T 34 ehasy 2 seherpajic phuartsiidp vibwar's eepronicpmpenssyelating 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/AU0Q0/00565.

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.




buttons 186 allows the view to be zooned in, zooned out, and, when
activated sinultaneously, to be reset to normal scale. The snap button

all ows the nearest dynamic or interactive object to be snapped to the
screen. It nore generally allows the current view to be de-synchroni zed (or
“frozen' Q@psgsdédted ) from the underly"yng page. Optional pan controls

al low the view tg nn ndent of, t e unde i The
power button al I OWs E@ a\I/ul?(ejttv?/%hre %g%lelcssl?/\na TERLE BhPRH yf”é ‘gi'h’ese’t/egf
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audi o outalutsmm&sb&gh@wqtth@@werm%@q%0 output is used to play audio
content associated with a page, and optionally to provi de operating

f eedback to theThs®b moRingOITh kwtield 6 dﬁﬁoﬁte&f&@eﬂﬂ:ﬁﬁﬁfbur@@%ﬂ@i Qhicik Stfenli shrd@nect ed

to the P SSi b Vi a g 136 in the casing. The connector
134 i ncl ﬁega‘%mﬁ\ﬂgq?ﬁ%e" e“ﬁpeetrmolg'ggtgr recharging of the battery 120

and a data sockef, : n the,devi ce. The
connector 134 i gﬁ %%gﬁﬂée@%se# Emi&t/r %%VE%% %‘5‘@ eg%]%[t e%ﬁﬂfﬂrﬁ%
connect or Q9n54 36, pllgvy #g vieyie b%ffé‘ﬁ‘k‘btn 2084 ajit, Ainds yhencashietst eihuktaseduls th:B at its
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and is out %ut to a speaker 106 or to an externa evicé via an audio
out j ack PPEBIOMPHR Algye dk gplumeof fedishprescudim 1Pt lede eardplisd The rudiojogtoptis wele.  The

vol ume canpleodudib 08 teandsosibteti Withuphgej aa Kptibdly &rpewmebmtae@ feidbRE{olne u the |eft
hand side of the PCB and are accessible via openings 154 and 156
respectivel y i nAtchbihedfdata echpbwsi dencofor 1346s casdcreg to TBCHabd @8 ryedkBR vias al so

posi ti On%ée LWE &Nind &@‘ldéaq;ﬁe etk B4liQNRL aq)qggr u&)fut D& ﬁ@%ﬁ%%har% Govabl e

connect or i 'S provi to connect the battery to t si nce
the batt é’ra?eq L03ut 2 daa0dadied fctrélpﬁ(é’“tﬂgtéqutaébla’a’cfé’&tfh‘edevﬁe ﬁéft‘t?alttethltwé@nnectl on
may be usethectdhethbBCH @ y fléxtblerosf 1€z alalcynnsdaprdaddq4s.f it the casing and
accordingly has a bevel ed corner 152. Munted on the | ower surface of the
PCB i s the optitalspekmddf isdbvicomected 20 daa[:ﬁ’ézblaelmtowdaﬁ@c\hd E@necioﬂi%&ih&ﬁi

mar ki Ngs Rfidedietd @l on J e %@stc'd&%fﬁlg Asﬁ gel% Lasa g 3“1{ iaped LED

160 and an i nage. sensor 162. use |n 7 & emt ‘rom t he LED
1 60 and ’ﬂ%g’érdbet“ﬁi’ﬁh'ﬁ??“ét‘i'tabetﬁtoi“’@%flc‘“@l?ﬁt‘tﬂe 164 and then through an aperture

166 in the Iowejz'ﬁl L% ng. cted l.i ht passes througEl the aperture 166,
the opti cal ?”g B4 '?Ff‘ SN &S %Vﬁ’t“iﬁi ¢ falogrip figiel-oprglogyopyepy|

nol di ng pP&€er7abd %Vﬂpilﬁ’ﬁdlbudefsnpaﬁdr@TVSSulﬁ}IRS@%-VSGn&oﬁtﬁBI(Bndld SR tpbtACd slpebeera beam
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the sane path. The LED 160 may be stro apture
to prevedt™WStion-blurring of captured tag |mages The |mage sensor 162

typically consigts of a 2 20 | xel sensor with a
n)e/gr-l nf)r/ar ed @ﬁ &“&?"P‘fﬂ??@ anga{‘ﬁé’ %%’kdllgﬂe FIH‘E‘FeGGE%m}aO'ﬁP%‘é%E@@)F'd%ﬁl p 170,

DRAM 172 thefflCB3ty m%eis'ib!lq vizgopehigep [l Byand 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




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

broadcasting, digital video content with wi de screen aspect ratios of 16:9
and w der nagogs-fecom ng nore pr eval ent §he aspect ratio used is not

critical sef i referab SI F resol ution,
whi ch haslé-amgcaﬂaﬁn hc'iﬂd?la(g amsqﬁtier\//cg ent 90 61!1 %ﬂ?g%ﬁ) 'Bl“ﬂ(g? Jsé/D 17 15542 folow di spl ay
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t he added'mé PDERS 04rg% M act or  and gr eat er proce55| ng and
conmuni cat i ons a ui rements ly mmcs the
optical properti gspgéf(m ?ﬂéﬂctqjuﬁ er PYTRG }é%-eq?de Iﬂi‘i& I%ed %aEBM 4t gty

refl ecti viopgpliey7g for @@mih%gthC@n@jtrdr_ls;mbmclmp 18 andednlaeret Bace function. Al t hough

the display may be a conventional back-1it color LCD, such as an
active-matrix t ¥ Stal-dieknarife bangor displer 102 @pfully basiad:3rmenees ratigsatherigh yitta
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320x240 i xel , |'ay control S an a553C|ated or
enbedded 4B %Zel\}tfi?“é 1@?%&&@@*&%@&‘@& CalﬁeSEPﬂén%We PHet pOEddbiPwser i spl ay
menory 18dthough eridi the aﬁ@dl QBP0 5 Slghr Yol ERtoA A PG ProleGRARA crfunititos
produces Wt " S progressive-scan digital video and digital audio
output is also p OVI ed To handl e MPEG 1 encoded video and audio, a video

and audi o decodsf iy kiafly hihid e cbliGn AR HERIRTTRX: PE WISl g hand! e

MPEG- 2 enc ded vi deo and audi o eo and au

C Cube' s 'A%’ Y&t soEmst ny Laﬁ'ée%e{iﬂ“ﬁﬁcem‘l AMbeshicthe digpliye apy 9’6 ulses a 4
Mbi t DRAMothantiondg batediochildn @,cnmbﬂ £ a8 RctVRREriX widGREft (TVokaLLY, S aSa 16

Moit SRAl The decod be dedicated to the
decoder , %&H%Q&bggg 8941 :?uch as ”é)asswe—meh?)éma {%ﬂ% er é §°9 ]'Iv\ﬁg[[C% %%E?W BEggyé(]ﬂc anTh e
processo Ieleitmh%’@ﬁ Eilsleiwsﬁoaﬂ%llﬂ& §Qip'dﬁtwa,toes rotabies he disglaysoel XeaixICombetimpnpanent s of

t he vi ewayalsgrg@glw&gt%%@g&@j( EHPSspBQ! ftware which nonitors, via the
sensor(s) 112, the identity of the underlylng page and the position of the

viewer relati VEDi&}ﬂaytob@uth&@QiedG@fﬁwm&@strelﬁedttbﬂle aEaftiod yla aaeq 7;98&1011&095} data to

PRt R e S e L e e T e
transcei \?éﬁMbV@ﬁ@?@lffe@@w Oéd\tﬂptftdomtﬂﬁ tuffegecdipby mehasplédy 102 and audi o out put;

and inter prets user input captured via the user interface buttons 104 and
the screen's tolchdicddsemrresed viposEad 2atly glecphes  Eibwliehe drodusést mmmrepiesiecut ed

by the phragessescah Slg&dl efdedand Riigi Qe BntMQ |1sa§1§o|1§ovf@WoMmrﬂdYe4MPM'l Choded
typlcallyldgoﬁgr']\/lda rmati on unique to the
7 ower MRSt AR TR IR s § P ol ooty By e Fp e | 1
non- vol atMAEE-eaerded/videPand augjo.axnélsatridendid @B@OdPITS@mES$(§1‘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.




utilizes faster volatile nenory, typically in the formof a 256 Mit (32
Moyt e) dynam c RAM (DRAM) 172. The processor 175 comrmunicates with the

ot her conponents via a shared bus 280. The processor 175, the bus 280, and
any nunber of other conponents may be integrated into a single chip. As

i ndi cat ednpsvsFsg. 28 the integrated conponents may include the digital
transcei v 183, th decoder. interf ce 187 he tag
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11 Moitl 530 FHaREREANs@L, R vsURpOrts a transmission rate of 24Miit/s in an
alternative node. Beyond these currently-supported wireless LAN (WAN)
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wi r el ess comangpioistsyffisendh paerfulnthenair @al. also pEForB0Redliby afidar deeodamlbeiatin@@iei onal |y
utilizes an forlaq,fdg@&(nggudgorogfb Ssport. IrDA also utilizes an infrared transport.
The | ower surface of the lower casing 16 is provided with four outer feet

182 and four inmgroande@@t 1484 typlddly 9 Woklrark® Sliioa afscbiRe at orners
of the device %/i[m lsalt1 t he |nnetyrp fgyet 1084Eanf§re 1Oocaasitcel EQ)(% cﬂo% :Grfgi of a
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The viewer may 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
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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, compaciness, 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 across
at least the full width of the LCD screen 102 and prints by novi ng upwards
or downwards. The printhead assenbly 202 is nounted on a continuous
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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 the sensor 112 cannot sense
any data on the substrate. 12 The viewer may be designed so that the code
sensor has a view of the surface during printing. The code sensor itself
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page in the corresponding position under the viewer.

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.¢. 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




Whenever the view transform changes, the viewer transmts the view
transformto the netpage page server responsible for the underlying page.
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viewer 100 displaying "zoomed-in" text 206 whilst Fig. 17 shows "zoomed-out” text 206, both being of
text 204 on a page 200,

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




t hese references may be shown on screen. The user may then view those
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second mode the user may press the ‘snap’ 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




across the paper does not automatically affect the information displayed.
The information displayed continues to correspond to the |ocation when the
viewer was placed in this node. Muwvenent of information across the display
in this node is controlled by the user. A docunent will continue to be .
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flp Fig. 21 ows a sample ‘music library’ page 220 containing muItlple audio clip entries 224, The

entries may be grouped under a title 222. Fig. 22 shows the view the viewer provides of a set of audio
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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against the fingerprint of the owner. The fingerprint, or some other biometric, is recorded by the

SO

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 fiil-in fields 242. Fig. 26 shows an example form. Fig. 27 shows the view the




230 froma bank. Both the account nunber 232 and PIN 234 are suppressed on
the printed page, i.e. printed as a series of X's. Figure 14 shows the
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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.




users uses the stylus 244 to "wite" information onto the display, as shown
in Figure 28. The display is wupdated to reflect the digital ink captured
by the viewer. Referring to Figure 33, the print assenbly is controlled to
print ink 260 in the fill-in fields of the form 240 to correspond to the
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the two parklngpr en text can be transferred to the

under | yi 1§ Y35 aﬂ‘?‘%"“@rmﬁ? ?fé]i‘e t?efd T’%F VREoER PetPt P vt femretisatiesPst em and
conver t edoteo wepinpd tpertiodsex the flefd. Anansiriated pottia bethe GRgy edé Sdecerlﬂed ds hﬁndyﬂgewe r can

transfer L?ﬁ %}ﬂ{;ptﬂés[lﬁ% {y,ﬁ?&;]% e h8nhillS b ﬂlg lidvile ngrﬁf%%ge e 'serllve ta R r ?ome% into Q@ page

handwritt aS| ature rans erre

bef or e orcoBict with theimpgs ﬁa*é@dl fiyre tinet W@pﬂg@lﬂ@%@ﬂmﬁ wpbsminiedy the identity of
the wuser. If transferred after verification, the_ viewer can transfer a
verification i CIS Hw AP Pastes gn g;éalg? a‘nfto Ehﬂlﬁiﬁeé 'dlsl?lzﬁ/ed image field when the viewer is not in

contact with the page, then the entire image is recorded as pending output.

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




pl ace of the signature. The Netpage printing viewer can also be used to
paste information onto a page, including inages and text. The user may
take a photo with a canera and paste it into an inmage field requiring the
photo. The printing viewer |links the photo to the inmage field and
faithful | yedseasesfers the photo to the pg&ge, regi stered wi th the inmage
field. If the vie only artlall r%/asthefl then only the
portion osf’prioﬁs 2 thfr}ll\effnaratéé'cﬁgﬁyls’ﬂﬁl é’a‘f ﬁg‘ Feagigstion; & ?WF‘@G& ”Wf’?lwr'm%o‘:phot 0.
When t he strear papoopetent bfvall Vi teavensceicar ogdgsuppves £ ¢ielidswittlive conheetvy thirthevicsver

addi ti onal Radoteto QJnnéchﬁdfdbvﬁhoqd aiﬂ"ng 'dss\ft\% en&%ﬁ%&u})tgga H&EHa etgr ffpyve the
viewer to “cover rinted portions o he Any un- prlﬁ d portions
of the i dﬁﬁbnaé%gétl"}‘ éE f aed Vieshqdatalonrgd pesadpgrirtia anhaty bie fpdfeorigioance

mai nt ai nechebyynbihie cnhtavainio biekaeEor PAGRY SR MV Lo aclifated Vi €wer cones into
contact with the image field at a future tine then any un-printed portions
can be printed. ifif viche ins@orapasivesr-rane irmagdend it @ayucewe heydsplapadh | mage
fi el d wheg REHEENE ponb SiqBRk: e agegeqmg%g&mwth the page, then the entire

i mage is recor ded  as pendi ng o e printing viewer may incorporate a

digital canera. ngﬁﬁedtt@ﬁteﬁi%{e séc%@ﬁa e PR Ghay InborfFRNe a finkdrBiat : sensgp sﬁcn% d' spl ay
as anlcog&gntll heuser §|ICIt|y pastes it in an imge fi

vi ewer B89 Fie’ e i aélﬁ‘f’é OLPRrEPSY RIS A hFrHY | the\/fieéw g, th"e‘lﬂi’rt ]i’fg and
del et i ng mocesdrinpbliyomerofatg ietiogrsihceed vien strheinepicewer . The vi ewer nmay al so
support renovable storage, e.g. via a nenory card socket, for storage of
phot 0os. The useFhempyperahaydncpraertie sqverfldevata bf ronerwkthagkmdng ARerowaridde! mhadivigi ewer  or

to the Nekdager ﬁé&%a@i%teth%ﬂﬁﬁa)aﬁﬂe? PRLAE erlg@(;f%al:tﬁ/lty ﬂh@ﬁr@ceﬁorm%g' BRGS plir.m whi ch
is not otherwse linked to t user e viewer nmay alternatlve%or
dfge

addi t i ondPPVEBATEFH" %at%B%W ala‘taéff"&ﬁtnméfé’e £9uRlsd Wk % fmaggiensof ggeine
comuni catrisan aliviwing veekerat pagpeees amargfion bramévemobi The vﬁe@szemkyome.) in@kpsdatekan | f t he

transceivg gele;}lﬁlggggrﬁgp‘ﬂ.%sesupports a third-generation " al ways-on'
packet - sw t ched connec then the viewer may downl oad or stream page

content at Wi || Thel fieweRayt Eeaébﬁﬁg%}eﬁ %th QBH:areSHIBRAE §So Ainkiloh gya tpe@omlt&ga@ld
connection, then the viewe choose to connect and downl oad a full page

descri pt iV AHERAY dpe F"tmp%‘}’fﬂtéﬁ‘ﬁit petions of b6, Vigag &nay Blso b5 Beerporasddtte A gwbilat i on of
t he page puéra. t he downl oaded page description, and only make further

connections when dynam c content needs to be di spl ayed or when hyperlinks
are activated. T tidver rirdigera Yarioprof orgt @sted, Inondjer stylet gpet, tontéims grephicer , t hen

it may aGhimapedindgds PAGS, RRASKieS tRtile Odio BT viddo £ ﬁﬁtﬁeﬁ%@gﬁng i el ﬂ'ﬂg ot her

net page sensing devices. \Wen used to interrogate secure Vi ewer
may i ncorB¥Pa ExtEriPigtRaf Paertrediomaly statisy khey Bay, hawger, \?émﬂcqudme@m o al |l ow
it to conprandisthy onunot @rmtaﬁdwa/afphd‘ayont BecutifieRinbily ophitlih e USRS, AT&&Q

processor pﬁm\f_ﬁ mcf ﬁnla)l' l¥e r.'leﬁttieﬁ 59%&'8?&6&(:{1 ?hlc i if) %%Fp?ﬁitﬂdrl.)té thselevpe%f(e)rr vi ade% ava or

interface seve s of f)ovver nagenent .
After a ptkid of |nact|V|ty the viewer may inactivate the display. After

a longer period of inactivity the processor may enter a power -
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.




conserving qui escent state. Power nanagenent nmay be coupled with the inmage
sensor and/or the touch sensor, allow ng wake-up on screen interaction or
novenent. The viewer may al so i ncorporate an acceleronmeter for this

pur pose. The viewer nmay be configured with software allowing it to function
as a per suna:bssb’ gi tal assi stant ( PDA) 20The corrponents and functions of the
Vi ewer i hone. vi ewer handl es a
vari et yma?/he Secure v‘e ntzg?l? &2 r|mr?c gwr?ﬁmes ﬂ@ﬁeafnégﬁm P F?ﬂﬁ’élz"g rAFRE C8e view

bi t rrappedﬁlterrﬁ@e@agrwdmwn ik 34 deo. V\hl | e audi o and video are by their
nature dynam c . time- varying), text, graphics and inages are normally
static. They maé‘ digiahjak, gieam Hegewﬁt% i aan%yrh@rﬁa@ rafe peabavt SrigyifseEentdway t he

out put of geﬁd’ﬂatdsl’ht efatinkiamh apah Wik Eﬂmg If@agmt dafGratk CIRO LR tRrefiM gﬁﬁ&ei he
Vi ewer . a e. define scr i ichis
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falls |ntrt9g1!glihleee cat egori es: (1) static eI errents whi ch appear on the
printed page; 5_2) static el enents which only appear through the viewer;
and (3) dynam cTemmizn giras ©rmgrtaions hpda fom therbeigghtioie the iviswery it nifhke f | r st

cat egory Ihd’rlﬁdtdddlﬁﬁorﬂ%,] dne B)hl@mh’ bijetadan 8¢ RERNL Stk Elehl oAU re tl%h@ne%@ﬁ@ﬂgy gat egory
i ncl udes, el ement s associ at ed th co trols for dynam c
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nature, %Xﬂlmt@ a}!tivgtggn Qllcehﬁtlve'% &t l%/l c@imtonqpxltl{'fﬁ%{ﬁ?}l sua E 'ué%r E]%plpet erpart

in the page. escrl?t|on so fhat has a meanin appedr ance on
the pri nt"EHympse explic Wfﬂ’éﬁ a‘bﬂ Wm“]f"(?le‘;te‘k‘éﬁml’élﬂy d%ﬁyatwéaqyémee@ew@@bm a
rectangl e of thg,g gg e size showing.the title of the clip. Docunent
el enents in the 48 ‘ﬁa J‘fcﬁfepraseﬁtéf“eaﬁﬁ)lf“ 108 Vg ﬂﬁé’%%fé?"éetr&ﬂw?}lyéwyf Mters
245 whi chhe applgbtion gty dhingesrto thp pieasrane . raikfoem wWiclemkere wiheappli@dd WindotveThis

restrict saumqheeéﬁgfzg{aa 1o RGN JiGn ﬁlbm&tghs am}y& %Xlﬁ% it Rdn ué(%h?aocm 1he

‘secure view ter restricts the el enent appearin roug
aut hor i z&der{pp Befien thypdndgy angh thep vigwes vigsy. ag%ouawtafgwm yrglicatirg ey bwnmegonnsl A

di gi tal iofk viéorsea, brSt 1§61 intheBrm\bfialirAm FRXhYRILE dikidais bpdin®dn 2R QHPHi& KDi tls.
The vi ewer 1ngenerat es aviewtransformstreamwith a simlar maxi num dat a

rate. The" VI ewer therefore generates w reless comunications traffic to

t he base stat I Oﬂ lS%OEJﬂ)l@TO MHQ%BTQ aerI'B&e gp]l%goq}l'ﬂlro*@ b\!’rlé"“/’es H{IWNP%IQ‘. I S

negligible. To mnimze w ess communi catrons tra ase
station tSBE eutiragisthe vipyer prgyouisdt to the Frenatcappliedtian. wiskrutthenmpliceion daving tolfsj ect can

be acti vexgkitlq désighel foEH&icﬂidﬂQM@hhemaév%r tﬁtﬁl’ba@dﬂ? t}@ﬁ#l@%terﬁ@)ﬁntp%ser Whethdd! €
deactivate all one such object.

t hrough the vi ewer
It may, [OFee¥shp Hémap B @?%lyeg?)’ ‘{ié‘“ FERg CvigBinetevieri e@%“tdenf BafePYcent er
of the viudlwng'the seivisplobywiadvingeysteihand thiselowsele use imdbfa@ dbOces @ rempietiloyt

acti vat eﬂ@qpﬁkét@ﬁsna&walaﬁi@ﬁ{g%mv&egml@dﬁé;nsm{era%! JifilleRg on it with the stylus,
or the user may be

As an alternative to rendering the view on demand, the viewer may render the entire page into
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




required to explicitly activate any dynam c object, thus inplicitly
deactivating any currently active object. Where a dynam c object represents
an application wi ndow, the page server typically relays to the application
any .changes to the viewer's view transformwhich relate to the application
w ndow. Thrsss-ad | ows the application t@Igenerate output when the w ndow is

vi si bl e, and the t o.the act overl ap between the w ndow
and the vi %\%/e&qsmp i Rssu%a ﬁ’fzgﬁ%‘GF PBR R 53@'? RRY P Sy O EONFFESY e f or m
of a vi detbis s%qrueqamdat@ratq of ahey 1.8 éMbiitss, wiich i within bf raalns tof pranicaify \Giha plicals-

comands QREHR bR, 1& N area HARILES wiriRd ndel % f?gtechh&og&e?a%%%.ﬁée%&vé o display
output froma renote application through the viewer, nd capture ‘stylus

i nput through tBg. 3 @WekecsandinkRttior bét&eeﬁ %etnb@ag@ Qﬁm&relo@-%l th&lﬁ?pb%%rhetw\éfkt hﬁUt h
lon WMt t he

t he appligation, havi ng. Lo be licitl signed for interac

Vi ewer . A%plvl'e‘é’%rtsl Biie E%Ffr?fefﬂﬁfse‘?’%} %{Waﬁﬁ‘l“g@&?e VRt etEe 2 JavTiet such
as bi t mapped wi @mamtase st@e‘gn@@@rlﬁsl?aaemhnpolmmlayg(ad@)\thm thalisf@m and digital ink

deVI ce- I ntg%%m%é}%r %n\ﬂﬁ{h hpMS th%"&lécltrb (! &g)r]glh)% 0§$Eéﬁy&§a§&%¥£ W?h \Mﬂ(g‘lqﬁ VIen T SySt em

and this allows the user interface eV| [o}
appl i cat i dASHhttetlrd iy Brgpasb WP ehkeddrdpn itisateds o shei magce hftpagwqrh?r 2flem As
an alter nﬂii:rlpkée tlteOndwechdﬂtﬁrinrigd hifiey wk @Mk &Ebe&&@’ﬂi@ﬁage tah@mﬁia%ﬂ'por{@-}{at eewger the

entire p i nt.o ffer y a suitably

transf or %gedp W naow ??ng‘tﬁos“?%%’e%lﬁf"fmm s %owgﬁ?mm g? ﬁ% ép‘JaFg%“% Braieghnagyc

rel ati vel apnteryvihe basodtatipn wlayst{e ) dar odutbersgamaaecept dbiee t ext quality, the page
must either be rendered at a higher resolution than the display resol ution
and appr opri at el §f REHAETF Pl (el Berplicaion 3Pk italy, viayer's iev eitespiriagow

resol uti assotintsd w1bﬁh&ﬁpﬂh&[onﬂl£h&ﬂan§4§i§éhm aﬁﬂlcitlaﬂ 292%)1 Respodd fNBIwidldfhAad | ve,

the viewer m%?{ IS vPé %é]p) gﬁé er or the base st aé%]on to render the
page and SUpply Tt 1o The Prewd 06 ché%rl‘ | 7 B%ﬁﬁr& P Fh O it5se hi s
case the 09@@%@? tOlt@ base sthtjon Z?Qaykndnslmbl(«'eDD o cqrrmaegloat0|tH¢gledyrr1a@n c streans with

the static page view. As yet another alternative, the viewer may rely on
the page server Whist thsalispian af e arcfesrd erepofimmuidy visiehe Beaibie wewer wiae e &t suppl y

it tot h&cdbkcﬁ‘l@&di the tny¢tieal A Braﬂl@ Vi@ﬁéfﬁ)sr @ﬁ@@ﬁg th @k @})tmﬁ]@let«vl@ﬂ B @SS Intrgﬁstéféde\/\'er
ver for int and rendering the

need

vari ety g‘%s’ f &g ??taqu Béaﬁly\h * o st OL %“%gglgﬁgsp%‘?gtﬁ“ Gagreodeewding o on.
Assum ng gaﬂPE‘ZO@UQ &Gz RGBhqud aoeilabtdl is [k @yze desci@ioBetypebaitraille etb@ctera el ty:anuy
conpr essiQRered Bthl'm%err SAVLLE %151@1] 19 @E@m%ﬂt (%argéteré %u%raﬂ'le Qlewprl tgéﬂsaily Le%ts al

within the realns of practicallty usi currently- avarl ersonal - ar ea,
| ocal - ar &8° %A qiewiofde upderdying pegst ’é*g%mﬁé%fagﬁwwe%éww&wgwé@ rags: B dienlaysed
above. Fingves3drdspondisdly fat®s t he i nteraction between the netpage viewer 100
and the netpage network. The viewer's tine-varying view transform as well
as digital ink loaptimmédliving thehdewer @ns rangraenitwhanis rrinbttleebntaétailthA)pagepsoa

net page hgs @h:ﬁt@{s Ib%% ﬁg:gd on’ :bﬁagp %?eepa d @tde ﬁlr(%?‘ptjéx% Yle»a% Sl'hé| ach Fe) p{]yﬁen\{ed

transformand_d ge serve

el ect ronlué‘“ﬁj%é‘éplsb{“Fro‘?’f‘“&fls feﬂ"é’“}ff’n‘i’/‘?ﬂ ©BAdup BRFBIoNG torhingHy Edmsmitsive golendisplay.j s

i nt er act iHoge@s the derpdgt Fibved diBien ishenppager hdierbrdrkag dbitud, bRl dnBISerfdiie page.
The page SeLver 291 interprets the view transformand digital ink wth

respect to the page, and initially responds (at C) with

Whilst the invention has been described with reference to the netpage system which uses
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 reiation 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




t he page description. It subsequently transnits (at C) dynami c object
updates and stream ng dynam c content. The base station relays (at D) data
fromthe page server to the viewer. The page server may notify (at E) an
application 292 that the viewer's view onto a wi ndow associated with the
applicatimnahaszchanged and the application 292 may respond (at F) with
commands e viewer 1 to up dat arts of its current view
The page %léegh\éget{a% ifnag lepW]thmt at & © Ftlge yent oﬁﬂl‘?ﬁ# s oyl offigdsfg lak 18 Wewepn 290,
whi ch r el efy% pfegent mentl%@n@bmndd tigrloqugertt kiga are nmitcl @Onetpeisyseeins. tAvaevdt Spl ay
of the prahaknifds 8Dast FBhett SomplistiAther ihn Bhah bk 6 YhGWer may be nmade

according to the invention. A Braifle viewer Is anal ogous to the optical

\dn evvler | L di SpITHeyﬁredeﬂ ihegios thed Bdn désaraiadél Qith ae“féien\éé ® @p&ﬁg&!l LifholRhalt lahe gi
isplay t t of a o di spl.ays text el s correspondi ng
to graphi %gér O)r% Peeilig éﬂter?aglp gn%gdlge“ SBTe it “”Wf% a‘ﬁ’éﬁ@“ﬁl@%&”?%l“&%mt cause
Braille clalayaciicks @af@rlambgrpf @l bybodimeniel @ifiedhgattom| tansgecifhlpaBsctibea will also

vi sual | y- seGash inkedine Bl @5&3%&‘ $he Jregglt %ﬁ&ftllnl Q\cyolrcﬁy% it R I % %nc!el)étogc{ %at s a

zooned vi ew of the underly %ﬁ e. I'S neans he Vi 'S noved
over the 'P&gE? ‘%’Wb‘“ﬁ‘i‘@iﬂ"&?lm Velge ﬁ’éﬁ*ﬁ‘%’ﬁﬁﬂ%nﬁéFsyf"TeéBltt'@rPreSanhSpeftlﬂivemon
enbodi mentgudingelosimemeincog@iuted @y tio8RERace B appdfitel Thelstoph 0t thd Avea@AtidGhy W th a

page, so ;;t:h i s being placed on a page, the page is seen t hr ough
t he wewe?I %ﬁwgn%%%e‘%ilnplenented using a LCD shutter which is

reflective when opaque, positioned behind a transm ssive col or display.
However, the netpage viewer design is sinplified if the viewer is always
opaque, and only ever virtually transparent. Wilst the invention has been
described with reference to the netpage system which uses invisible tags,
the invention is not limted to the netpage systemor the use of invisible
tags. If desired, the invention may utilize tags or codes which are
visible to the average unai ded human eye, such as bar codes. The tags need
not nerely encode an identity which is then used to | ook up the rel evant
files. The tags may encode instructions at a higher level. For exanple a
tag may encode an instruction of "play chapter 99". If invisible tags are
used they need not be Iimted to the tags disclosed in relation to the

net page system O her tagging systens are avail able and any suitable
taggi ng system may be used. The invention is not limted to the use of

i nks whi ch absorb certain wavel engths or fluoresce certain wavel engths.
Magneti c inks, surface nodification, including apertures, nodification of
the structure of NPSOB5-SG 22 the substrate itself all fall 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
net page systens. A viewer may be linked by a cable to a single conputer
rat her than a network of conputers. 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 enbodinents, differing from
those specifically described, will also




fall within the spirit and scope of the present invention. Accordingly, it
wi |l be understood that the invention is not intended to be |[imted to the
speci fic enbodi ments described in the present specification, including
docunents incorporated by cross-reference as appropriate. The scope of the
inventionnesisogdy |inmited by the attacized clains. NPS055-SG CLAIMS 1. A
Vi ewi ng dgﬁgﬁg i ncluding: 23 a body; at |east one sensor nounted on or in

t he body En or sensing coded data on or in a substrate; a transmtter
mount ed” ofi or ifYFREEIBHG IR % or transmitting, to a conputer system first
data at | east pﬁ;&ially based on said sensed data; a receiver nounted on
or in the body an&’for receiving, fromthe conputer system at |east

di spl ay data as i i ident i i r.o he sens data; at
east one.di sl oy 4oy ag? i bR i L e D o LR g
visual i nf or mat i @RAsmitka 566htedton baR&E b aﬁcﬂfékltdaysm%gsélagon%é%ﬁé&,‘ﬁé{&ﬁaﬁ”d a
printer nec in the body and for printing on the

ani unted on or
substrat e, Wﬁg?@ﬁ%gﬁﬁﬁgﬁs?ﬁ%“%%Vice is placed in an operative position on
t he substrate, . , se cqded data on or in the substrate and
the print i_ng rre%: geﬁ‘_/i%g{an&?rrl[aeg/ rggﬁ lﬁlﬁ he%’ r?%f ﬁngq%rlf Bcéaiv?ngfttgm\/\hg? FRERter YA gt
movenent By fre josippdgitide idewsiy dediedtfiomehetasadidga;substrate. 2. A vi ewi ng
devi ce according to claim1 wherein the visual output corresponds to a
human  di scer nafbastion Siola deies ok st thabedy as! opousing vigpabliafpingzgion
accor di ngpated aidéasti pantidily@h said ddpiy datd, iidt her i ncl udi ng a user interface and
control neans operable to cause the printer nmechanismto print markings on
t he substrat e basiedr michdnsmstounaion beih thy bodp and fer@kinting puithe ababey t he di spl ay
data. 4. A view ng device according to claim3 wherein the user interface
i ncl udes a t ouctesEnghepitigalevignieplheay in a5 opshatiyé pasiting oy juberamctbosediongat 0 ¢l ai m
4 wher ei nedsheodpd aﬂ@rorm@mﬁmamih@fﬁui@mhm R hifkGon 1RUBRIL @l RS a user

interacts \Fﬁ/l vi ew ng device according to

1 w%go%hq“%ggch‘§creen gver Y - 6. A
clai m 4 wherel"RvRE °brs ATame draeen ﬁV%Wﬁ%FﬂﬁW@inarkings on the substrate
after a user hags .comphsted.Lakshactiop mth the toych sensitive overlay. 7.
A vi ewi ng_ devi cewac]g%rﬁl Cg‘gccf) 0 §|tal e wharel™R Vﬁ"éaltia 4 MP”&% SEUFESROBE('h & PgRic h
screen oviEsFImgblejingerfageon daelbeiraico t he conputer system and the conputer system
downl oads, data based on the uploaded data for printing on the substrate.

3. A viewing device according to claim | or claim 2 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.

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

substrate as a user interacts with the touch screen overlay.

6. 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.

7. A viewing device according to claim 6 wherein user input to the touch screen overlay is

uploaded to the computer system and the computer system downloads data based on the uploaded data

for printing on the substrate,




