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devi ce, ol IEHSUESHH Heire PHHING RPPHGIEITS e trcerporpefsherelsdy Bresueftrence-0 t he device in
a devi ce-conpati bl e physical format. The present invention utilizes

nmet hods, BAGKGRAUMDd devices related to a systemreferred to as "netpage",
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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

30 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 to computer

35  systems.



35 systens. WO 01/41046 PCT/ AUOQ 01454 -3- SUMVARY OF | NVENTION I n one
broad formthe invention provides a hand held view ng device with one or
nore senv@r@/4ie@pabl e of sensing coded data. | nmages whi clpgmgloemessaoded
data are sensed by the viewer and decoded. The decoded information is
transmtted to a conputer system whi ch-8ssoci ates the decoded data with one
or nore 5 files stored on the system using previously stored associ ation
dat a. TheSlJ‘IMMARMrOFfI'NVENTIa)m transmitted to the viewer and to the user via
the viewer's display screen. Accordi ngly, in one broad form the invention
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by theodevice. Wﬁl’é&w&rh@r tghsﬁﬁ)tln@gysal‘afﬁrsft E‘ﬁa M's&%dag\éﬁgs@ﬁﬁﬁlaw&ed%ﬁ th@lﬁl'st &f, the
substrate the visual information my i ncl ude a conponent whi

subst ant i ‘3P FYPRST PEEPENJY Tt VPR l‘?i‘f‘é’ﬂ%lﬁle APTFEEA 3R & igentity qleriysd from S‘F ﬁf Sheata
subst r at gromobesomputer sisiemt he di spl ay, including any marki ngs on the substrate
visible to the average unai ded human eye. The conponent may be aligned

wi t h mar ki ngs o leatiensdiply device foy pepitiing viser! infremaivebaagiat napadety druainat leye or
it my hgefkigned with the viewer. The conponent may be nodified as the
position of the viewer on the substrate changes, or under user control.

The ctdrponent marya \G@d’ef RsP0E et a0detdleafo Rcdingt AR RS ok Ghed BAs8Cdeviof alTR | er
25 than to'ﬂ%ut?‘ 2249 eco dgataglt&g_‘m elve,rA\fter receiving one or nore files, the
Vi ewer may se(ﬁj nti al plrays al | vi sual information based on the

file(s). The vi ﬁwsummmmmnaym&a&%ém @:'br'bml QAR L Qe Gl femso 8“94&& to

uncoded visible text or mark strate and second Vi s
|nfornnt|‘°ti‘ﬂ‘°é‘5?rl"é‘§’ﬁ6ﬁﬂ?lf?d’eﬁ'ﬁp% ?:Ide\‘i’F‘él bI e text or bl ank areas on the 30
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I n us?0 t Hecludé @wemponany wb'eh mbszeuialacmm@sonas suhstisualt @pdatahee obf \ietpart datha seneeded

tags and otvé}ﬁmcl}y tHe H%spl!:y? including any markings on the substrate visible to the average unaided human eye. The
component may be aligned with markings on the substrate visible to the average unaided human eye or it may
be aligned with the viewer. The component may be modified as the position of the viewer on the substrate
changes, or under user control. The component may correspond to an area of the substrate larger or smaller

25 than the area of the display.

After receiving one or more files, the viewer may sequentially displays all visual information based

on the file(s).

The viewer may display first visual information corresponding to uncoded visible text or markings
on the substrate and second visual information corresponding to coded visible text or blank areas on the
30  substrate, so as to enable an authorized viewer or user to view secure or confidential information which is not

available for view on the substrate.

In use the viewer may be moved across a substrate tiled with data encoded tags and the output is

modified as the viewer is moved across the substrate so as to correspond to the interface on the substrate.

The visual output may correspond to the interface but be text in the same or a different language as

35  the interface. The visual output may include the same, more or less information as the interface on the



nodified as the viewer is noved across the substrate so as to correspond to
the interface on the substrate. The visual output nay correspond to the
interfacwooui41é text in the sane or a different | anguaged@savidbidsae
interface. The visual output may include the sane, nore or |ess information
as the interface on the WO 01/41046 PCITAAUOQ 01454 -4 substrate. The
interface may represent information, such as bank account information which
i s not disipkayade in@ffadehay i‘dﬂfe&ﬁﬂf i@fofnatiéh, fudh bs Bkl act@inhfSfaladynehich s dotiliibplayéa t he
Vi ewner . 'I;r;] euﬁertacem%%ft‘?sr Y. layedlat%]wa trvol s to enable the optical output to
di splay inforna £ QP { HENSX¥T | ess than or more than the
corresponding i Y} :

i ncl udes a toucﬂﬁegfgﬂgelt%r?%é@%}\l/%? gblggonélgbqitge OP%C%[EIS{ goudtl%ﬁf' B}%O(r?;%%{og%ya St

i nter act|t%*amf‘elleéﬁbﬂ*itoém?fﬁ‘%‘?‘%‘H’"ﬁ%ﬁ@‘dtj‘sé}fmﬁﬁyn%‘H?*F‘S?ff%che optical output by

i nteragtion wt}f Hp ch screen. The device may al so display notion
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t he substedeaiess pnaéchitrasee agetodifathachias olipe by Benard wande biiciRgent t ed may be
imuaterial. The viewer may al so include nmenory into which a file or files,
are downl oaded Thsrdeyesonayaise displayliption pigliimg in Wifidrrase e physevleelatiogshipibbtweah ther om
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t he cxcrprent view before lifting the viewer fromthe page, as discussed in
nore detail el ow. The vi ewer may include controls for rotating and pannl ng
the view after {Ag tﬂévxweﬁmhedmﬁgﬁa@ Ik D8k offghgglgte %Qr?zhe AL QWG fhe
viewer to be used to navigate an entire page a sin eIe cont act
with it. STHE &y PG EERSH bE ot Vieys adyensa 1ﬂﬁraftwé T*&irYﬁ"Gf cal é‘nﬁ!‘sl b>j éyfaiti ek, or
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only partjally overl gpln page or ‘even when overlapplng nultlple pages.

A singl e BERs Felsl %rd%ff/ ‘blpri"f‘ldeflﬁ‘é“i‘fé‘}‘i‘flbﬁ“eﬁf the viewer is sufficient for nost
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The viewer may al so be able to provide a zooned-out Vvie

Vi ewer céﬁenp%w&é‘mmg a}“{*@ma%ef\/’em(l%f‘r SCEREICEAGriafy cFer ﬁ&@% wa‘a@cras W FFV for'
mechani smostpugoset, h@vens Ll is mobtRebBomitali Nnput s, i ncl udi ng drawi ng and
handwriti ng and gestures, can be captured reI ative to the displayed page
vi a the touch- stheeeavei nshmbld obprovidingbn enbarcgl tidve offthey sideryling ragpe Inviha dark dor

net page Q%pleTh@an$¥cﬁ}&€5 1O JP {hglﬂgger?cg%ﬁg‘x%th%nMéﬁm G cgn%v?dgta zoo%&:ne\g&
audi o %nd vi deo, in the context of 30 physical page. Pl ayback controls

whi cHPr dRFiPaRs Vs aom prosyThe v igwer may a‘é‘b‘?ﬂaélﬁ fo Pagviste ¢ goomediPyt yiew Af e RéBFown when

The viewer can provide an alternative (or additional) netpage data entry mechanism, i.e. the usual
kinds of inputs, including drawing and handwriting and gestures, can be captured relative to the displayed

page via the touch-screen instead of relative to the physical page via the netpage pen.

The viewer can provide access to dynamic content, such as audio and video, in the context of a

30 physical page. Playback controls which provide access to interactive content are typically only shown when
the page is viewed through the viewer. They may be shown on the printed page as well, although ideally in a

form which clearly indicates that they are inactive. Status information such as playing time may also be shown
on-screen. The underlying page layout should provide space for the display of interactive controls and status

information, so that the printed page and on-screen display remain compatible. Interactive control is not



t he page is viewed through the viewer. They nmay be shown on the printed
page as well, although ideally in a formwhich clearly indicates that they
are i naclioifisisasat us i nformation such as playing tine m%ﬁﬁ&oﬂ%ﬁhom
on-screen. The underlying page | ayout should provide space {or the displ ay
of interactive controls and status infgr.mation, so that the printed page
and on-screen display remain conpatible. Interactive control is not WO
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appl i cat i GAPUY EPRgATon fLg1Y-d% ¥AFIPk; inglye PavienlavamefsuPhitct BAPof an obj ect in 3D
BRI EF DESCRI PTI ON OF DRAW NGS Figure 1 is a perspective view from above of
an enbodi i | ~eD Figure 2 is a perspective view from

bel ow of ﬁgFPgéﬁb@%iégé\%{Hg@%Eﬁame 3 is an expl oded perspective view from
above of the Firggire! ida sbayict @ viewttdgibbeveds inemBodihdEof HeGWedib®M t he rear of the
device of Figure 1; Figure 5is a plan view from above of the Figure 1

devi ce?  Fi gur Figire 2Ss apesspatavewicaviroirtelswtonee figuegditdeaife; t he Figure 1 device; 10
Figure 7 is a cross-sectional view taken along line AA of Figure 5; Figure
8 i s a per specthigpe 3i} evgxflodedrpeatpeniive adw frdweabbystogthpBilgure bdpaaient s of the Figure
1 device; Figure 9 is a perspective view frombelow of the internal
conponents of tH@eHiytd viewdieithegear oftheyigyiee of Bigirg Lian expl oded per specti ve

vi ew of the unq:ersisde f thzTP of éhg Figure 1 device; Figure 11 is a

pl an vi ew showi Ny the* Figlfidor 4egictee FauE¢Y6H a coded substrate in a
first 15 ori entfggqj;e%qsagdeg}égqrsﬁ\g}ﬁln Ptg)\g\lt\ﬁ%) i\‘/gvlfr%wn]ct_he side of the Figure 11

arrangenent; Figure 13 1s \ e _|§ure 1 device in a second
ori enf@tion on gAe 79UPSEE &kGonQfviehicB Sond fine A/E!)tqirgu% s14 is a plan view of the
Figure 1 device viewer showing a "lifted" view of a page; Figure 15 is a

pl an vi ew of t Rgufeisqid Rrsfecth@WieGGroml6Me Bﬂh@inﬁéﬂnﬁ%r@&on&_tsgaﬁ@ﬁ%ﬂe fj@ewéa.eSS; ] 20
Figure 16 is a plan view of the Figure 1 device showi ng a "zooned-in" view

of a page; Fi dipue 91s7a pespatiplvaw fiomdalow bf héiateinhlgom@nchtsdemé Bigurs hasniceig a
"zoomed-out” view of a page; Figure 18 is an exanple of a novie library
page; Fi gure 19iguss 18 issh eplogédeparsesttivg view@fube urdéreadd of the CK bl Bfureal deliay abl e
video clip; Fi qure 20 is a plan view of a viewer show ng a snapped and
lifted view of %45 dyasranyigtedioping ghe Figme fidgvigeein 23 ehpweded subsisateninl acfirgf
musi c18 i briataoppage; Fi gure 22 shows a plan view of a viewer showing a view
of playable nusic clip; Figure 23 shows a plan view of a viewer show ng a
snapped and | i ffized 1¥isewienfirom thelsaly bfilge Fagued 10 atchnggnent; Fi gure 24 shows an
exanpl e of PIN advice letter from bank; Figure 25 shows a viewer showi ng a
secure Vi ew of Frgérte§6ﬁa|plam &F\asﬁ 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;

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

Figure 17 is a plan view of the Figure 1 device showing a “zoomed-out” view of a page;

Figure 18 is an example of a movie library 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 showing a snapped and lifted view of a playable video clip;

25 Figure 21 shows an example of a music library page;
Figure 22 shows a plan view of a viewer showing a view of playable music clip;
Figure 23 shows a plan view of a viewer showing a snapped and lifted view of a playing audio clip;

Figure 24 shows an example of PIN advice letter from bank;

Figure 25 shows a viewer showing a secure view of personal data;



WO 01/ 41046 PCT/ AUOQ 01454 -6 Figure 26 shows an exanple of "fill-in"

form Figure 27 shows a vi ewer allowing formfill-in by a user Fi gure 28
shows a G ARedsC Of viewer's electronic conmponents; hows a
docunent el enent view, and 5 Figure 30 shows the vi evver i eractl on with a

net page network DETAILED DESCRI PTI ON_@ PREFERRED AND OTHER EMBODI MENTS
Referring to Figs. 1 to 10, there is shown a viewer 100. The viewer has a

color LCD screg ur@@@showsca%;a&&}feoplﬁltu?’}&ml% 192 & 194, a speaker 106,
vol ume contr ol an audio out jack 110 and a infrared sensing device

112. The LCD splrg@rggn;Q%ameﬁllgﬁygﬁaﬁ@ngb;ws@r overlay 132. 10 The vi ewer
100 is a netpage system enabl ed device and communi cates with a netpage

systemin a sSFigirk 28 sho@NElemht@ of Nater dil&ebmsefpdntng he co- pendi ng
applications referred to earlier and in particular to applications .

PCT/ AUO0O/ 0056 1 Figwrel 2PETvsAldOON R sBhent Tike aud ewer 100 has upper and | ower

nol di ngs 114 and 116 respectively which encapsulate a PCB 118 and all of
the ePect roni cFewnpbhewmttke vigwer inpasiveditorneppageognebct ed to this PCB. Power
for the device is 15 supplied by a rechargeable 3 volt lithiumion battery

120. Th j b d t ed thin th
The two_ RETM-EROESE R ON BHpAFEsRER R PR ERROBIBEATS cdge 192 and are
hel d toget her b(\éfe;r*ﬂé %q:lgssp{oelwsthel'gﬂ % aNERY 0b. Wh@%@»ber%&earéo}& £€ép 138, liéb, t he

| | ding t t ud t sh th ol di
124 Thev St Ay TR i i n TOREtn SoTbHR [PCBS At @it Gk RSTBES

bet ween tehngng d20cel 100 he DU &e8n 103 Qasandhch dasitBt ovddayi 132.t he upper nol di ng. The
PCB includes four electrical switches which are acted on by the push
butt dfs. The zdbnviewsni@ons nBee arbttrywebleddevigs and/coromibeatzowtecheiprge speared out

and, whefmagthyadk e ust ms@l(;séﬁﬁxoﬂ'@ ey penliifle Q}?phga‘ﬁ%trefgr?ed paelatys=V arrﬁclg'lpgmcu-uPQO Snap
button al | Pcap t he neares or interactive object to be snapped to

t he scr e P%f\go%@ﬁ@r"&%f’@wép%%éﬁt he current view to be

de-synchroni ze zen' fro he under | 2 a
Optional pan cgfﬁ% rol eéfl(ga?ﬁ'las ‘Wp‘frﬁléd l\C/’fv Flb“g%)}am édﬁs?eﬁtdvélﬁfév ﬁ%é ﬁ%i’%?gﬁga ?ﬁge
under | yi hi§ spdefecf trriecapiverompdpenits @nmednted s ot wmemchWeins P@B. Pews iarttighiedcean and
of f. 15hesu}5ﬂlel¥ BFa ?&mgemle 3 {dht tfign Tog 'i)meglfIZ@ 1@195&1@ 195@53%{ repl?ée!xb@evﬁd is gy ol une

of the viewer's audio output to be control he audi o output is used to
pl ay audMMtBRiEM associated with a page and optionally to provide

operating feedhac o.the. us A..conbi ned data an ower nnector 134 is
connected to tﬂg é’ Oéldﬁlnﬁs f%aaéélgscg? 19F% heﬁftéhedﬁ%eﬁf%ﬁqz% fﬁgggﬁ’g‘fﬂﬁéby&ﬁ?f ng.
The conn&eoi2413undinechroes gpeaupoiéiin thafoutr udidgat efdd if breadeé ethdargit sigwofin t he

battery &eQ i [ e as u e L e m t he
devi %ﬁ Thepp%gﬁcr)ll%g% gl? ?3559‘?‘556%: oitﬁlgc hl g [H@% {hg%g%dvél?jgdmft%e%((%b%gg P’];:%9142
nn

and LR drgesiahang fy sdsgn thREmfmlqﬂa SHEET (RULE 91)

The PCB includes four electrical switches which are acted on by the push buttons. The zoom
buttons 186 allows the view to be zoomed in, zoomed out, and, when activated simultaneously, to be reset to
normal scale. The snap button allows the nearest dynamic or interactive object to be snapped to the screen. It
more generally allows the current view to be de-synchronized (or ‘frozen’ or ‘lifted’) from the underlying

25  page. Optional pan controls allow the view to be panned independently of the underlying page. The power
button allows the viewer to be switched on and off. The volume control, in the form of a potentiometer, allows
the volume of the viewer’s audio output to be controlled. The audio output is used to play audio content

associated with a page, and optionally to provide operating feedback to the user.

A combined data and power connector 134 is connected to the PCB and is accessible via opening
30 136inthe casing. The connector 134 includes a power input socket 138 for recharging of the battery 120 and
a data socket 140 for input/output of data to and from the device. The connector 134 is connected to the PCB

via a flexible PCB 142 and connectors 144 and 146.

RECTIFIED SHEET (RULE 91)



WO 01/ 41046 PCT/ AUCO 01454 -7 The speaker 106 is also connected to the PCB
at its |ower edge via connector 148 and is positioned between the PCB and
t he | oneWwoedgm4ef t he casi ng. The speaker may be hard w ped/Aunoniwss PCB
rather than being provided with a renovable connector. Digital audio
generated by the viewer is converted to7analog via a digital-to-anal og
converter 5 (DAC) 173, is anplified by an anplifier 177 subject to the

vol ume control ']11&8pea&ﬁdb6iimlmub@u&:edtt@thamsmﬁakfbl@ver]e@@ v1aann’E:@orauB ﬂxtsepbsﬁka)hedaudi 0
devi ce vi i jack. 11 The eak audi o
out jack b%fggl t%gﬁlér)\angg% b & & ol s 88n ekfbglaya?f’ o |ot°\cl)\ﬁ pCé agherlt%ﬁ‘ are
mount ed dlielr*léETPYlsiﬁddﬁh?W@OYaélfeForhm si de of the PCB and are acceSS| ble via
openi ngs 154 and 156 respectively in the left hand side of the casing. 10
The battery 120PiEdal gpdiq eqerated Py iEdicyet fsenete do prBeaiide figie-foontes edaeof

t he cdSi r(gAC)AnB,enmq@abédaay aft OfilEet 107 subff td Be RI@MicEHRd! 108, 2601 BEsik totah@eakbaﬁd()er y

to the PCB e.the battery is_not inten
 epl aCeabolr to an e)\éﬁ rga? n%.ill’loedﬁ 1cer6anarr]1 eauécf Io (())urt] Jaclyl 10 The s%ealg:r 15%}%%)%% avﬁuin tEey'iuihg Olﬁlf]aé¥ élr abl y

shaped tosmme-the casing and accor d| ngly has a bevel ed corner 152. Mounted

on the lower surface of the PCB is the optical sensor device 112 capabl e of
detecting 15 i HerabeaceriidPhens adio autdahstoras mountrh diresiregi thrgeftieapil eide of i

conpr i sePCannd 4 dcadsQtle ViEbpedifld 164hd 356 rbPRYR1SE S RFt hanliGide oftiR chki@. | Nfrared
light is emtted fromthe LED 160 and passed through an optical guide 164
and tHen t hr oulile barrapeistilse posili6Gd batwdeh ehe POBId thﬂlb\@ﬁr Bdge of 8 daggt & cenlov et

passes t QB&% lg(hg _lla_x%plgédt tbf Ecﬁxnécpﬁc F.?Ittg'? tootgé f’?“g’ei ghe@ %e%@téryalp t &n?em%ggubs ed

onto the CCD 1 he optical no Inclu

may inc I“EFdéePQC%‘é%l mpéfmavem CPTeEtiSRTIENn é% use@b Thg *Paaw rs.p@fﬁrabfwsbqwdatﬁ dit the casing aIIQED
and t he GErdinglyheslalbewletib@nssaspe path. 20 The LED 160 nmay be strobed in
synchrony with i mage capture to prevent notion-blurring of captured tag

i mages. The i negensens dre MR sirfppi of el I;CBclslﬂsiosﬂicsl saiﬁsoxade%{)mz&@paplimehetﬁﬂg or

CM3s 15mgrﬁra§§ Qﬁ&fngé’ﬂn auutﬁtr:ﬂce %Ee se%%%\'&l@\r c%glp%Plg inf a E.ED éa-(ba% anima ?n(gor

i ncl udes a processor chip |sp ay controller
250 for 1&bnt FSIMF htgﬁés E’(‘EEP“ frog the ZHRAEP grsiPagsd tbm!!glean&mcahgw%elﬁ‘i ald the®o. 25

I n order lutrﬁngﬁl s pdeag&e \mediaohe 15&4@ i3l R%]B&m [@¥e JaOsds FBinihd ﬁ)elhlﬂ@ 168, the 3p tﬁe§lpe|0t
rati o, althou an .91t ro 1N |ta
E‘ldO qgﬁl %rﬁ is foc(:}usc% onto the &D ?g e ogixcaglgcgggg A cr@lﬁ)éﬁn% &Ps l%gla

vi deo conten screen aspéc
becom ng lerlFl@a mﬂ@\ﬁalit@mombﬂiheo abpdight fraat ind tauhe HED gndib¢ CCP itt fioliewt the shime pliﬂl ni mum

usef igo r agoLpbi '1&9m5 be Rbshief @Qéh)/onngh Erfirg© L&ﬂ{u}eotg ’pre\og't ﬁlbtlola%ﬁmﬁlg 39&!1 {ux%d @gxel

equi val ent of pixels.” In order to disp
pr ef er abl§PeraLh edmiﬁets?f‘FPrd?z typicajlycpopists @ 20300 Pé"eb%gD S igRg Sﬁﬁ"ra"“h’ak‘?ahu m

di agonal idiagpbaypasd fitter. of f our 30 i nches. Larger displ ays W th
correspondi ngly nore pixels provide obvious benefits, although with the
added expense T PaBlale gelrdef @ propdsmc thayr 17NORAJY @7, Gush RODL 9 sdisplgy enmdloller 250

communi ca&lc@néu,panam]ﬁtamassgwraﬁyﬁ@faﬁanmﬁl fhposplay ideally mmnics the
optical properties of the underlying paper, i.e. the paper's high

refl@3ivity, hhgheco ﬂtsﬁl%s\tldeo,aﬂdccﬂ@m@ﬁi)l 108 Rseh@ll hRGLANGEecf MRS LithBikn wah tldough
the dis plaé"%nt”?‘%V’B nda dlgltal roanastmg %1g1tal video content with wide screen aspect ratios of 16:9 and wider
are becoming more prevalent. The aspect ratio used is not critical. The minimum useful resolution is
preferably SIF resolution, which has a square-pixel equivalent of 320x240 pixels. In order to display text, the
display preferably has a pitch of at least 100 pixels per inch, giving a maximum diagonal display size of four
30 inches. Larger displays with correspondingly more pixels provide obvious benefits, although with the added

expense of a larger form factor and greater processing and communications bandwidth requirements.

The display ideally mimics the optical properties of the underlying paper, i.e. the paper’s high
reflectivity, high contrast, and Lambertian reflectance function. Although the display may be a conventional
back-lit color LCD, such as an active-matrix twisted-nematic (TN) color LCD, it is more usefully a reflective

35  display, such as a passive-matrix cholesteric color LCD from Kent Displays Inc, an electrophoretic display



back-lit color LCD, such as an active-matrix tw sted-nematic (TN) col or

LCD, it is nore usefully a reflective 35 display, such as a passive-matrix
chol est ewiccoisab4ar LCD from Kent Di spl ays Inc, an el ectropfometoonisiaspl ay WO
01/ 41046 PCT/ AUOCO 01454 -8 fromE Ink Corporation, or a rotating ball

di splay from Xerox Corporation, Inc. The8 di splay may al so be a | ow cost
organic LED (OLED) display. D splay output generated by the viewer is

rout ed t ofrbh € Iitki G®ploayion]l &2 rvthtihg bilEdiPiap b Xeto 0 0brp&@htlof MTnc2 P displASHAI HsB B Aow

320x240 he di splay controller 250 has an associ ated or
e%edded%&%éaélgtﬁgkﬁ%@%ﬁ% “o-buffered or 0.5 Moyt e doubl e-buffered displ ay

memory 181. A degdiGab&sh g&%@@@&ﬁmw@g@ou@a% tﬂg&lg o8 %‘mgﬁé g&p? g}wog% 0.

produces square-pi xel progressi've- scan eo an

out put i sAuPEse ﬁ?&%ﬂ’egGB ?&elhfaf?&fpfethwﬂ@ywétrﬂilerd@@ hgs gnetssosiigd arumt@ddeéo 2¥i deo
and audi oMige afberbusierad dran MGtealolbicBublia{dipBY mdegodar may be used. To handl e
MPEG 2 encoded video and audio, a video and audi o decoder simlar to

C- Cube' s Zi VA- 3 Adé&dicdelrcomprgss@evidis @old aulio dufeli€s-171 d/exclopkeducéls(}qdayepjuea;brbgtesusees a
4 Moit S
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decoder, Yfeofadaupia decader siglargo %T%WLEWGC%‘P@% de vied: o t“’ﬂi‘é‘e PPEESssended Vitke

pr ocessor addnidio, 1715eo(‘afamwdmld8coaadmﬁmﬁds diced €5V A RRedbad hyise wddekt MORG @ decoder

conmponRgnt s _of the yi rocess tes software which rs,
v ong s py b5 B o T BLBG R0 Rld R Ry R R te BT

posi tion &ifing freodinzeliedeqoddr atmvelf%ndyhed@&ged to¢ieninaendr oA tnasbet ae of adkasmtoht 1y2 and
position datawktndprhtelage base station via the wirel ess transceiver 178;
receives identity- and position-related page data fromthe base station

via the tr anSCerIHd?;ISroce§s&fldEﬂ$5 Mﬁﬁﬂs ﬁlﬂ‘b&iﬂdmate@ the R@i06Od1QrorkH @plb(ﬂlymé]-&ZheaIMCIaUdi o
out put; and inter rprets ser jinterface buttons

red vi
104 and t hE PEEPEER S E SR aresweh if 5 i mT? 2 ensé)ﬁf}g&%gﬁ Jé‘btf"f Ul &ndedyreniedyd by
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e
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menory. DUP PAGABEEEEHITERS BSHe ypEbe é‘ées"ﬁ}or gienlayj 1?% &ndr aydip QRIPYANG fterRICtrESHpiFRNL
t ypi cal | ycaptret v thonser ingffae tabdhs ND4 tand e sdvkyits @duch ¥enedr 162. RAM B384 solii2e The

processor i e ot her..co nent.s Vi d bus
183. The exg%gg g% Zh§ IPP()?%?‘J ns o@ed § the fglévotlauﬁa emoV lr’{g rge)c% pxc e;ﬁo&ﬁowg@ﬁg
may b&0i noegraidseity rnioanaaorsqnmg¢ @ tf@mepyer Agvell pFonmuiictitne ehcryntldﬁlkg/s aRlsp ktered

i Nt egr at edl nePMEARERSryB¥ink BdctdS the PR i@ kiR AKRANSER N&lonC BRSOl & fokB3,
t he vi deo fdﬁg&gg %pltberface #&?nd the tag i mge sensor interface 185. If
a fingerpfi’ heoroxigghypag B4 721 i nger pri nt sensor |nterface 191
Fﬁ%legsa![ ggor Eﬁlr %’Be ?rﬁéegso;[ Fnext Ii’at 3 ?%%pe(% na tﬁ?l%n(?tper corr)pso(r)len?sn\ezi & aléaretdgo é? F')I‘Ihcéy
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30 172. The ana 8& Lranscel ver is unlikely to be integrated in
ks g

the same CRI9 F e SYPEsSEHO ‘ﬂ‘erf*tCﬁés% a{?ré ﬁﬁ%&)ﬁ*&‘gisnSOfAl%a}F &rovided 2
interfac eﬁr&@rﬁrxdt pendos intetfere BRI thayrvs int@dgrat¢donl b ingraed tonbdn@ ala inbre higiDinkG@ted O
t he bus

chip, the integrated components may also include the display controller 250, the image sensor 112, the
compressed video and audio decoder 171, the audio digital-to-analog converter (DAC) 173 and the memory
30  172. The analog radio transceiver 178 is unlikely to be integrated in the same chip, but may be integrated in
the same package. A parallel interface 193 links the buttons 104, touch sensor 132 and the LED 160 to the bus
183.

The processor 170 is sufficiently powerful to render page content at interactive rates, i.e. at least 10
Hz, and to transform video decompressed by the video decoder and merge it with other page content. If it is
35  sufficiently powerful, then it may also perform video and audio decoding, obviating the need for a video and

audio decoder.



183. The processor 170 is sufficiently powerful to render page content at

interactive rates, i.e. at least 10 Hz, and to transform video
deconprasggg,4m6the vi deo decoder and nerge it wth other,ja %ﬁ pent. If
it is 35 sufficiently powerful, then it may al so performw eo ané audi o

decodi ng, obviating the need for a vidgo and audio decoder. WO 01/41046
PCT/ AUOQO' 01454 -9 The transceiver 178 is typically a short-range radio

transceiver. I% li [ e I
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The device is thus capable of sensing and decoding netpage tags on a substrate. Image data

captured by the CCD 162 is sent to the processor 175 and decoded to a region ID (or page ID) and tag ID. The
region ID and tag ID, together with other necessary information, is transmitted to the netpage system via the
transceiver chip 178 and aerial 180. The netpage system resolves the region ID and tag ID to corresponding
30  document data which it transmits back to the device. The processor 180 receives the data via the aerial 180

and transceiver. The processor renders the data for display on the color display 102 via the display controller
250.

The LCD screen 102 is overlaid with a touch sensitive overlay 132. When viewing information via

the LCD screen, the screen will include controls to enable the user to control the device by touching the screen

35  with a stylus.
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transcei ver chip 178 and aerial 180. The net page systemresol ves the region
ID and tag ID to correspondi ng 30 docunent data which it transmts back to
t he devi & o1#het6pr ocessor 180 receives the data via the aariavoolddss and
transcei ver. The processor renders the data for display on the col or

di splay 102 via the display controller-1250. The LCD screen 102 is overlaid
with a touch sensitive overlay 132. Wen viewing information via the LCD
screen, tbeaakcreen will include controls to enable the user to control the
device by touching the screen 35 with a stylus. RECTIFI ED SHEET (RULE 91)
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25 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 in view. It

also allows the page server to provide the viewer with static objects, such as images, at a suitable resolution.

As the device is moved the sensor device 112 images the same or different tags, which enables the

30  device 100 and/or system to update the device's relative position on the page and to scroll the LCD display as
the device moves. The position of the viewer relative to the page can easily be determined from the image of a

single tag; as the viewer moves the image of the tag changes and from this change in image the position
relative to the tag can be determined. The system “knows” the absolute position of the tag on the page from its

tag ID and so the absolute position of the viewer on the page may be derived. The viewer senses tags, and

35  thereby its time-varying position relative to the substrate, and sufficiently frequently that movement of the

viewer results in a smooth, as opposed to a jerky, scrolling of the display.
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30  Pronunciation of a word or phrase may be practiced by repeatedly drawing the stylus over the relevant text.

The text displayed need not be in the same language or script as the text on the paper. The device
may be set to display a single language, when possible. Thus if a netpage document exists in both English and
Italian, for example, the device could be set to display the Italian text even though the printed document is in
English. Where a document only exists in one language, the system may be configured to either display the

35  document in that language or nothing except a message to the effect that document is not available in the

desired language.
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across t fﬁg 20 shows the view the viewer shows once the nearest video clip is ‘snapped’ to the screen, i.e. with the
30  video clip filling the screen, ready to be played. As seen, all of the playback controls and playing time are
displayed when the view is snapped. The user snaps the nearest interactive or dynamic object to the centre of

the screen by pressing the viewer’s snap button. Alternatively or additionally, an interactive object may snap

to the screen automatically when activated, e.g. when played in the case of a video clip. In the example, status

information and controls are superimposed on the video clip to maximize the video clip’s use of the screen.

35  The viewer 100 typically suppresses the display of the status information 216 and playback controls 214 once

the clip is playing, either until the clip terminates or until the user initiates further interaction by touching the

touch-screen 132. The playing time is preferably displayed in units of hours, minutes and seconds, and is
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page. When there is no interactive or dynamic object to be snapped, the viewer may still interpret the snap as a
30 freeze command, but may do no more than rotate the current view so that it is oriented the right way up, i.e. so
that the axes of the screen and of the displayed page are aligned. The snap button may therefore be used as a

freeze button, but as an alternatively the viewer may provide a freeze button separate from the snap button.

The viewer may provide a mode wherein the axes of the screen and of the displayed page are

always kept aligned even though the viewer is otherwise synchronizing the view with the underlying page, i.e.

35 the viewer synchronizes the view according to the position and identity of the underlying page, but not
according to the rotation of the underlying page relative to the viewer. This mode has the advantage that the

displayed view always looks sensible to the user operating the viewer. It has the further advantage that rotation
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underlying page, and the coordinates of position samples in the digital ink are transformed from the coordinate

system of the viewer into the coordinate system of the underlying page, according to the view transform

current when the position sample was captured. As an alternative, the viewer may provide an insertion point

35  specifiable via the stylus, an associated text cursor, and text entry via an on-screen keyboard or via character-

wise character entry and recognition, in the manner of current personal digital assistants (PDAs).
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net page base station 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
30  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 which restrict
their appearance. The ‘viewer view’ filter restricts the element to appearing through a viewer. The ‘secure
35 view’ filter restricts the element to appearing through an authorized viewer. The view filter class diagram is

shown in Fig. 29.
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the identity of the user. The processor typically interrogates the
fingerprint sensor via a serial interfat@- The viewer may incorporate
several |evels of power managenent. After a period of inactivity the

vi ewer may i nacta digheink hafissghdated vifht LhaxendnOMGerate PERHoDS Rbivd MAC TheWidwér t he
D 0SSO RS RABRIEL i SORTSL NG B SRR 3! Bk SOV iy
al | owi ng watkwenicayorstraidie fodkerbaestagamanith p opxiorm Apametefabout Thigbivs, ehigris mealeitdd- so
incorporate an accel eroneter for this purpose. The viewer may be

confi gured wit hT8SHURER &irgless sEpmepiqetions draffig o &f barg S@mﬁe‘?’ dkenvi¢wedi igmpyabe
assi st ant man(jRQA)lat oﬁh@n&@ﬂ@ﬂﬂﬁﬂ&cﬁca&igg aélt_ir:]lélﬁittd tﬁlﬂbSEbe‘n toligh Mdr@w oxﬁ%}sﬁe@lnﬁpbé)e

i ncor por at. one e Vv var.i et age
cont eﬁt |1‘°’r®1el§:1 ud) Rile) X sYYTE éh epQ VS Ry énvé?eﬁﬁ\ﬁet foge S“g'l? & iy di o,
and vi deoleaveViie ki:elalalg dbj@t elprdst (o ttd@@ntaméthbyleweh@dmplwaatméfhdysaamycbe Ghile 10 !cXphCItly
time-var yzlcﬁ\gl)e: anl aﬁtgrrnatlvg Gﬁﬂmlc%]ectaﬂ}dchl:lgﬁgg&ﬁn ik ﬁk%ﬁ(i%' J)rythé Bs%t hlgy bc;r Qﬁl}{rew

however, be part of dynani ¢ stream representing the output of
i nteracti VBI‘C&Bﬁ?‘l"&t&friy&ﬁ“am@f@{?ﬁ’tq‘%@“W‘@HH%‘F‘W‘UE a‘WlCt‘rFﬁ“W e OVIF%Wer A | ocal

appl i t|on may . be t ect which is interpreted by the
TP bnel® g Moo G gt Byl sons S Eiaadki e drve S pEeR et e
cat egori e@phCét@ﬁ agyt é@mges telthermiemerss W cdnsfapppelach relate tchtbe mplicatiedvipgeThi{ @pws

static el tﬂ%fiétl&hb g&elqaalomp@maa{he LB BN istRe 2 tgvyﬁ&,theaaaq,m(élhe%nﬁmeﬁa
el enment s whi ch on appear through the viewer. first category incl udes

al| the ViBGE hepR T“é‘ herviges Yiathdhe it fep Hﬁdplé‘é%“éb Biybe ip dle (RTBT 2 prigpo
exanpl e, sgkaiyerit Bayds Hi0k ferinad a Wiehh of@dphicOdommb@is oAl BnGext; @APHP tind iBagds.

pl ayback controls for a video clip, and elenents associated with secure

i nforhation. Thi it psside oaliselgoryput froh adesotaapplidaiinghrodgh shediewanrire camtrelstglps €. .
a 30 vi dQqu@Jh}oQgh dhe Mﬁzmd Coufe!iETRR fenlTRY: apﬂﬁytﬁm aw1§1£x§h1'e gpp(l:lQaldm EClﬂﬂotbe 'ey[il)h%twa

page description so that it has a neani ngf vi sual appear ance on

printed phyencd gr \Vlt‘iﬂ‘é?B""c‘i“fhp‘he Yigyer-&hegligsrens tmf@“m@ﬂﬁ% Pt &ish intsefags e vices ack angl e
_Of the apphmpd diglas, kéybeardhoponging Meictsiih b @evirk-iddBiRndehti nRinneDOCUHINERYE th€defiTRNT S
ERLRET A IR T TGN R R S .
to ap%@arqhﬁ’gmzhﬂ*’dmplﬁamnewémtWﬁhéemsecure 35 view filter restricts the
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a tinme. Even thaughrthmhaeeriahanthe Riewd Bha@cdly ibtfie Pape 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

30  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 a page
description. Assuming a 320x240 RGB pixel display, a 10 Hz update rate, and 10:1 compression, this requires

a data rate of about 1.8 Mbit/s, which is within the realms of practicality using currently-available personal-

area, local-area and wide-area wireless networking technologies as discussed above.

35 Fig. 30 illustrates the interaction between the netpage viewer and the netpage network. The

viewer’s time-varying view transform, as well as digital ink captured via the viewer, are transmitted (at A) to a



vi si bl e through the viewer, the page server may deactivate all but one such
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the el ectronjc description of E ysi cal page wt € viewer is
i nt er act fnﬁbutlhéestagsabq?gquhgaar5y151plﬁé>t e 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
30 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 the substrate itself all fall within the scope of the
35  invention. The systems and methods to link the viewer of the present invention and the source of the document

data are not limited to netpage systems. A viewer may be linked by a cable to a single computer. rather than a

network of computers.



page I D enbedded in the tags of the page. The page server interprets the
view transformand digital ink wwth respect to the page, and initially
respondsmkﬂ{ with the page description. It subsequentl s (at ©
5 dynam ¢ ol?g%g updat es and stream ng dynam c content. f¥n%g§@@“£%atron
relays (at D) data fromthe page servefgto the vi ewer. The page server may
notify (at E) an application that the viewer's view onto a w ndow
associated w't h nd I

respond (at F) %eipﬁ?en@ig%nﬁo%glggl b%!:s.l c{g& Pe(c:i watlkﬂll?xﬁerénceato Perr%aa eDrrRO%m%nti an(a nur{%a Yof
current PERE awtl‘ffég’éo%leqﬂveﬁoweeqfay\sﬂl(Datlpp@)vlaf?mbsteose mﬁmmge I‘Plevabtrfeldbéaste

station, nuhlr Whteh ei®ld@ess, (dflerikd) frcIrrhﬁosG W&Q§ dQ&le(p wtlhﬁso\ﬂlﬁmfn thmﬁ'ﬁiMd' tten
text can be t{ﬁnsferred to the underly efore or

recogni zPhy" PRHESHETIFAE SSFEEERY A er‘"c‘efnrrs?ig@fl thap the errrfrrreérs nefelrernder f° be

t r ansf®r Miededb tterspeidin eabslingnts déstrébed inakvegreser Bpetifi@AGE etludlﬂrgerocmmpmbcelsoratt@xt to
the unde rbk ¥Jo£§9%f9r§&§ a§ erﬁ‘t% gl‘hg EcoEehﬁ thb, %91‘% 1ts %)rﬁ hml%é E)y t%'r Sellttqéh.e clau¥s
si gnature”can be transterre the page ore or I'S used by the
net page systemto verify the identify of the user. If transferred after 15
verification, the viewer can transfer a verification icon and/or a serial
nunber in place of the signature. Wilst the display of the preferred
enbodi ment is visual, a Braille viewer may be made according to the
invention. A Braille viewer is analogous to the optical viewer. It displays
in registered fashion and via a tactile Braille display the text of a
netpage. It also displays text |abels corresponding to graphics and i nages,
where available in the page description. Because Braille characters are
typically rendered at |arger sizes than 20 visually-recognized characters,
the Braille viewer typically presents a zooned view of the underlying page.
This neans that as the viewer is noved over the page, the display noves
correspondi ngly faster. In other enbodinents the viewer can be transparent
when it is not in contact with a page, so that while it is being placed on
a page, the page is seen through the viewer. This can be inplenmented using
a LCD shutter which is reflective when opaque, positioned behind a

transm ssive col or display. However, the netpage 25 viewer design is
simplified if the viewer is always opaque, and only ever virtually
transparent. Wiilst the invention has been described with reference to the
net page system which uses invisible tags, the inventionis not limted to
t he net page 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 |l ook up the relevant files. The tags may encode 30
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 limted
to the tags disclosed in relation to the netpage system QO her tagging
systens are avail able and any suitable taggi ng system may be used. The
invention is not limted to the use of inks which absorb certain

wavel engt hs or fluoresce certain wavel engths. Magnetic inks, surface

nodi fication, including apertures, nodification of the structure of the
substrate itself all fall within the scope of the 35 invention. The systens
and nmethods to link the viewer of the present invention and the source of
the docunent data are not limted to netpage systens. A viewer may be

| i nked by a cable to a single conputer, rather than a network of

conput ers.



WO 01/ 41046 PCT/ AUCO 01454 -18 The present invention has been descri bed
with reference to a preferred enbodi nent and nunber of specific

al t er natwg918medi nrents. However, it will be appreciat edpby/atvoosasskil | ed
in the relevant fields that a nunber of other enbodinents, differing from
t hose specifically described, will alsoadgall within the spirit and scope
of the present invention. Accordingly, it wll be understood that the
invention is not intended to be 5 limted to the specific enbodi nents
described in the present specificatiogAamgcl udi ng docunents i ncor porated
by cross-reference as appropriate. The scope of the invention is only
limted by the attached clainms. WO 01/41046 PCT/ AUCO 01454 -19- CLAIMS 1.
A viewer including: at | east one sensor for sensing coded data on or in a
subst r at € and f%Y‘e‘beéﬁ‘%lPdé‘Ecr ng first data; 5 a transmtter for transnitting,

to a conputer system ta or second data at artially
based on the fi ?'IF?S‘ ‘H‘Sf"ﬁs"r Or? %‘égl‘“\‘}%rgd?t BP0 ¥ BRI HG M Y S?H‘”ta‘h“é ‘56 Ut er

syste at | east t he
flrst Bata: and Sootorf vARhRgRIsRElALEr Pg?‘ﬁsﬁ%ﬁ&% Rt

i nf or mat ibeved Padefsidet east parti aI ly on said display 10 data 2. The
viewer of claim1l wherein the display, in use, overlays part or all of the
substrate and taH&CG\YFrsfﬂé?ce”’i“ﬁferF‘r{%Ft‘iOB‘H““?’ﬁ¥§ B deas AERIRFBRENECiAgd; v an dentity
subst ant idatiley fraome éspandsdt o t he vi sual appearance of the portion of the
substrate overlain by the display, including any markings on the substrate
vi si bl e t o thet Beepmghisplandivie dr obipywreng vésya infdrBat®n bTshdat\¢aghpartialiyf oncshid displdy
wherejm tfg conponent is aligned with markings on the substrate visible to
t he average unai ded human eye. 4. The viewer of claim2 wherein the
conponent2.i s a|1ihgﬂle\der\6fcﬂdiknu RBerdth @WRIKplayDin u%h@/el\l'd-yewror af of @ @hbeRaze a‘Mﬂﬂié ﬁj;u@l t he
gag&?pg? ténfjg 5[101’1 mcflud%gl C%I%p&r%ﬂ% wglchs sutbstantl?lgf cr)rres%c_).ngs to\ﬁ% v1sua? agpﬁar%%c (Efq}xe r{)omfm of
correspo rﬂzi@ubsgata avednipdy the dl@lﬂ%” sxeibémgr aay eaikgeygaythe shbﬁtratp Migible agr @aa\@fagtt Imaided

di spl ay. plmanlhe Vviewer of claim2 wherein the conponent corresponds to an
area of the substrate smaller than the area of the display. 8. The viewer
of cltdmal f ur tqh.e WiewdtGF elglnMPgvtdrefaR0@dRponkMlis d1iGke iwith kg ¢h the shbstratél dikiBte for OM
t he sensor . . evd ¢e. 8 and for outputting said second data to the
transmtter erﬁgeuﬁahé VI'eWeT" of claim 1 wherein the visual information

i ncl udes At | eaﬁxE vid& oPJla%Hg Q/Lerélﬂhg g&rﬁgnetxtr 192mgl?ed with the viewer.

S. The viewer of claim 2 wherein the component is modified as the position of the viewer relative to

the substrate changes.

20 6. The viewer of claim 2 wherein the component corresponds to an area of the substrate larger than the

area of the display.

7. The viewer of claim 2 wherein the component corresponds to an area of the substrate smaller than

the area of the display.

8. The viewer of claim 1 further including a decoder for receiving said first data from the sensor

25  device and for outputting said second data to the transmitter.

9. The viewer of claim 1 wherein the visual information includes at least one element selected from a

group comprising text, an image, a graphic, and a video clip.

10. The viewer of claim 1 wherein the viewer sequentially displays all visual information based on said
display data.

30 11. The viewer of claim 1 wherein said display data is streamed to the viewer.
12. The viewer of claim 1 wherein the display data includes an audio component.

13. The viewer of claim 1 wherein the display data includes a video component.



group conprising text, an inmage, a graphic, and a video clip. 10. The
viewer of claim1l wherein the viewer sequentially displays all visual

i nf or matwon1/pased on said display data. 30 11. The vi ewectAivosb@sam 1
wherein said display data is streamed to the viewer. 12. The viewer of
claim1 wherein the display data incl udgs- an audi o conponent. 13. The
viewer of claim1l wherein the display data includes a video conponent. WO

01/ 41046 1RCT/ Au@Q&JASGf claig01 lefhreher! hﬁlu?ﬁh@‘éﬂfyuc@fserﬁinaé Blediayf Widt RRkeid ! HEING a

t ouch sens| tive.o t i nformation includes
cpntrols‘?8m?$W€E%g 8%PF5HE “a%gﬁﬁﬁ?qgﬁfta%6?”@8%HF5H3”5$*?6”%%ntroI t he
:/L]]ce\(;\? ITB. t Illgn \T\Il’lhlerc FI v1 vsver I’?(f) g];lm?lle\gheere{n]lhm%f_?rehlp %{;\% u\z{ll orn%’aggI ! h_?‘%éot gr!esse}l{ on the
claim1 fsurstier |nclud|ng means to authentlcate a user and the vi ewer
di spl ays visual information which is not present on the substrate only to
an autherlfi cat ede Yy of dam I fpenipcdiding msins (o] 2hepicat ate red e Yigner drkmsvity
aut hent i GatbghalidaGlhi¢H BSiotghesdne@She sOR@atDOMB LA dutheBieiGQker. 18. The vi ewer of
claim 16 wherein the neans to authenticate includes fingerprint sensor.

17. The viewer of claim 16 wherein the means to authenticate includes at least one biometric sensor.

18. The viewer of claim 16 wherein the means to authenticate includes fingerprint sensor.



