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RENDERER 5 Technical Field of the Invention The present rally

relates to a nmulti-nodal audio-visual content renderer and
particularly, to a multi-nodal content renderer that si rrul ’MEMBWM)I”””"I
renders content visually and verbally 10 in a synchronized

Background of the Inventl on In the current art, content renderellglife, g.

Vb browsers) MEIHE EM (FIORY SYNIHRONIZ chtmmilmamisn\z&t.swsaﬁfzﬂ'&@ﬁ‘t ati on
of related material and, in APat vERAECHopALNEY, Lusi ve of each of her.
The presentation of WperTemmm@?'Mncoded content on a
standard browser (e.g., Netscape or Internet Explorer) is primarily
visual. The rate and nethod of progression through the presentation is
undér user Teciicel FiEhe J0thiseamveRtichead the entire content from beginning
t.o end, scrolling as necessary if the rendered content is scrollable (that
is, the visual gntr%nt egtends beyond t he bounds of the presentation

wi ndow) . The usér® Fry=4 FET SNt dift enruldddnededd, for

exanpl e, oA~ Hésuadeﬁ?frﬁ?Pﬁgrea’ﬁdr%mdndFMamtatdlyaxlﬁJ ltoOf ntuhelsﬁoaai egi es
avai | abl e fort2§ perdesénghat haok]tHRWSARNLEndRE Uikt RLDLA 9 LIETLALS
avabl abl e &8 4 Renchiselif madnsh-andard browser. Presentation of audio cont ent
tends to be nuch nore linear. Normal conversational spoken content
progresses_froma begi nni ng, through a 30 mddle, and to an end; the user
has no dir k nyegmtion nr ogr essi on. This can be overcone to sone
degree on recorded nedia via indexing and fast searching, but the sane
ease of random aga@sSca@vaht akke bl RLLALA. t rigl,ig difficult to

achieve. V, led browsers “are y i cal |y “concer Red =/ 'h 9 dicte
control of Qlf%\ﬁgg%% u'?lqor a\}l\gfl 7 gtg 35 dgnwla’iﬁdﬁfblr9lﬁle§t‘i‘al’?§9+aslhl ng an

HTM. |ink @Uti iB "5di 5565 outhsyt axe Rﬁ@ﬂmﬁlmqur ezait obllows Bhs pakgertation of
concer ned WRHrTgenergkurs pamtvegni ZaMLDEncbsalesniRaEVWGER thgqaudiR.aad Vi sual
conponent s (e Fhereetataps everdlraid 4abiQns, V‘ﬂ%?m&r%}; 0. By Fe i_nterested

i n 40 si e n hron| ze Visuar® gr&s ations
nHJ:éH%@ &J]Q?L: «_:tgzregg'gé tﬂ:gflog%ﬁ ghe rF%enq Flmghlélﬂngﬁﬁt‘fvé %FFP]ngThe

articylar su
dr i vgr andior "4 Jﬁ%éeﬁ?ﬁe?“%@h‘f‘”ﬁén‘f rFFéﬁ“fb&@F’P@-nw th eaddesdroblinghid e
dri vi ng, yﬁgessary if the rendered content is scrollable (that is, the visual
content extends beyond the bounds of the presentation window). The user
may also sample or scan the content and read, for example, only the
beginning and end. Fundamentally, all of the strategies available for

25 perusing a book, newspaper, or other printed item are available to the
user of a standard browser.

Presentation of audio content tends to be much more linear. Normal

conversational spoken content progresses from a beginning, through a

30 middle, and to an end; the user has no direect control over this
progression. This can be overcome to some degree on recorded media via
indexing and fast searching, but the same ease of random access available
with printed material is difficult to achieve. Voice controlled browsers
are typically concerned with voice control of browser input or various

35 methods of audibly distinguishing an HTML link during audible output.
Known prior art browsers are not concerned with general synchronization
issues between the audio and visual components.

There are several situations where a person may be interested in
40 simultaneously receiving synchronized audio and visual presentations of
particular subject matter. For example, in an automotive setting a driver

and/or a passenger might be interfacing with a device. While driving, the

LT

*G00002*




*@00002* WO 02/27710 2 2 2 MAR 2005 PCT/ GB01/ 04168 driver obviousl '
cannot visually read a screen or nonitor on which the information 2%MAR20{]5
di spl ayed. WO02871¥Wer coul d, however, select options pertai PiIGBIBOMES Ch
information he or she wants the browser to present audibly. The passenger,
however, may want to follow al ong by readifig the 5 screen while the audio
portion is read aloud. Al so, consider the situation of an illiterate or
sem-literate adult. He or she can follow al ong when the browser is
reading theatexk, obvaBds1is @abdot! 014031 P NAW 4 actead ANghAie5e Y Gt Eheor ds.
Such a bro Or%g)ti%yigldig assi st tehg adul t Ln learning to rea fby

provi di ng adult  content,  Father Thaf cont shtYaiteEvet. §eLei aPHieReni ng to
read. Fi nal P§Fradnings Galhichinfarratdopeisson skisowathst she drbwdesr actprekédt t he
browser canmicsery. and paidsengdy,ghbweyli Lohalerdne 85 t400UGN NEndHySREJTRY it be

ablesto readsiety i1Thetee Bi svaLA! 1L hakd qAges | n the similtaneous
presentation of content between the audio and vi deo nodes. The chief one
is synchronizing the two presentations. For exanple, a |ong piece of
content. may be AsSuaftiFifendéeesfitvating of pine ipbigesat Orfsdmir-itetrate

conpl i cati onluls. theabrtdie visfallpr asel ahéornaskoare hlsereHigsankati,en may
not map onepddusd8: SOMR2EPRNMCES | y + SO Ltiqns, of  the
con%dent to be rendered only vi ;ﬁéa.lr?? a\%?t Ir"létl)%g ijéeel %w ”E’%Sﬁ'e%.“ R S rowser

appl | cati ons may" T &Gt T "eooEht Fo  HETLPBREnTRM PK BSVIFigaprdulte AeRtenhg.

Ot her casesTATer SORBWIREIEEDT Rifed \iden. chitdd leraniise toarrad5 mipplicabi cisuamyy
want a per siowasrddibkrsranehe orabes reathtsibb e vathi teNBA®rsks chl SHRY8EL ring
visual l'y. UhiSn1Rafcent t5+884ht26651 ssusd oh 0 e €t LAudio Interface
for Docunent Basggii on In?or rrat?%n Resour%e écis?\!;gtei %)Bnlealﬁ(gqﬁ@fih%d 30
Therefor", enbodies the idea that markup |inks are presented to the user
usi iy audi bly di S¥FRcITSsEEHIS! Breliprasehin e aviel Fasons meehntasian of

di fferent \wongent botesrablke fhdiased tidedi widenguinehchifre bidks fyem-dhein
non- i nk_memkupeo BSekbrlar Raiseniod ifhad2% h8suqdlbo dir QUILAL Al neeNt] tTed

" Syst em and,; ;Met-hod £ Qr. Yol C ntrolled Video Screen Display”,” concerns
ver bal com#;ndsq’]?o? t he nﬁn?ﬁ%&t?opﬁg(%f'the browser once content is

rendered. This patent primarily focuses on digesting the content as it is
di s§9 ayed, and Pudhriferhianel doatigreit thite thessisohe mesbalatiah @haciidaple 40
U.S. Pat entprBs#48r186 nagsuedmi® dRanedt oneNisohé efpl MU dibADGAL Wik oLt i on
Present at | @3rSysisest , tHeORGREAS tf?:bt:)@-'ﬁh@grédngzgfmg.é@ﬁiymwdl%tlogg being

spoken. Some applications may require content to be spoken, with no visual
rendering. Other cases lie somewhere in between. For example, an

25 application may want a person’s full name to be read while a nickname is
displayed visually.

U.5. Patent 5,884,266 issued to Dvorak, entitled “Audio Interface
‘ for Document Based on Information Resource Navigation and Method
30 Therefor”, embodies the idea that markup links are presented to the user
using audibly distinct sounds, or speech characteristics such as a

different voice, to enable the user to distinguish the links from the
non-link markup.

35 U.S. Patent 5,890,123 issued to Brown et al., entitled “System and
Method for Voice Controlled Video Screen Display”, concerns verbal
commands for the manipulation of the browser once content is rendered.
This patent primarily focuses on digesting the content as it is displayed,
and using this to augment the possible verbal interaction.

40

U.S. Patent 5,748,186 issued to Raman, entitled “Multimodal

Information Presentation System”, concerns obtaining information, modeling
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T epresent atwornenend providing nultiple ways, or views, int q)élt)(g ?lzf 9
However, the Ranman patent does not disclose how the synchroniz PSR 168
done. 5 ' SUMVARY OF THE INVENTION It is gherefore an object of the present
invention to provide a nulti-nodal renderer that sinultaneously renders
content visually and 10 verbally in a synchroni zed nanner. Anot her object
of the invention is to provide a nmulti-nodal renderer that allows content
encoded usilfigimi estmeRsiteampdiaks prapaaepragelqXMend phasied ngemkprlagaget to
be audi bl y ofreatkwlsp ilie tiseHatdS Hdhe Rl 6SRNkaraRVEAYen®NadU-OMbH &S s @ SeShem and
met hod for tgélgpﬁlcgmqggg%_ tenggri ng content visually and verbally in a
synchroni ze manner. The invention renders a document both visually and
audibly to a user. The desired behavior for the content renderer is that
whe¥ sone 20 section of that content is being heard by the user, that
section is suMisbe @R iensedeen and, furthernore, the specific visual
content (e.g., the word or phrase) being audibly rendered is highlighted
visually. In addition, the invention also reacts to nulti-nodal input

(ei ther tactil eIt fhaPeBirovsi T e oPifsilt L tiRPTeRovhinveRtdiosot alprowkdiean

appl i cat i omubri-gedalerepderey Hartastessaldoaslo rendeeneonticat auibhalipshead of

vi aval nearsciyriham BOsyidieod BRdesLhehandl e Enbedded Browser Markup
Language (EBM.) code so that it is audibly read to the user. EBM
statenments can al so be conbined so that what is audibly read to the user
is related to, BOeths5t °%ifERtITabetigventive 14 Saaprovéds a Thbtpmedelhtrenderer

i nventi on &k8® sdébwse soptrtpenividem windGunsyrehe Osliez Mago@udimyand wvsyal
present ati eased mehanRgtag seentent wALIREKP tol @ROUage changes rather than
by ;appl i cati on code changes. The EBM. mar kup | anguage is a subset of

Hypert ext mrkughéar}gua e, §I—FI'IVL , which is a well-known collection of
markup tags used“primarily"TH 35" dESBtHeA T SWSGFT RREHEEOABR | TPTW de Vieb (VWY
portion of StRelteAe@EREt rerBRRing gpwient tieyrkivesnd eveballlyt &ys brorhmanized

di fferent wagneet The) duverSpes clenbbrk dpdochasnguagen (dSMiy deMaugontaikps, t ags

to control waugdi @nt eRAerid@en ey MBLK LR CLMH?Q&QE@E he present, ijayention
prayi des tags, f e visual and verbal

for chronizi.ng_and cqordinatjng t ALY
conponent s SQ?F%?H\A%%X:R%geC.m}E%I%t g)%arﬁ}f‘%, ea %)btye'i}fegé‘ﬁf)’é'artf“ﬁb FEthe i S<SI LENT>
and </ S| LEKFS1114gSR WPf | = Eppe ftdonf urhieermes e She pechbic biswmidicbitentefwler ed.
Text appeathagidyétaephradeN\beSmBL &xliahd rexdd: MY S B & ibagsa Wikhalhe . spoken
but not seeBditAcsSA¥ASheAgiodaRt 8dadts0n we2t MMBaZD0Rput (either tactile

input or voice input). The invention also allows an application or server

25 to be accessible to someone via audio instead of visual means by having
the reriderer handle Embedded Browser Markup Language (EBML) code so that
it is audibly read to the user. EBML statements can also be combined so
that what is audibly read to the user is related to, but not identical to,
the visual text. The present invention also solves the probklem of

30 synchronizing audio and visual presentation of changing content via markup
language changes rather than by application code changes.

The EBML markup language is a subset of Hypertext Markup Language
(HTML) , which is a well-known collection of markup tags used primarily in
35 association with the World Wide Web (WWW) portion of the Internet. EBML
also integrates several tags from a different tag set, Java Speech Markup
Language (JSML). JSML contains tags to control audio rendering. The markup
language of the present invention provides tags for synchronizing and
coordinating the visual and verbal components of a web page. For example,
40 text appearing between <SILENT> and </SILENT> tags will appear on the
screen but not be audibly rendered. Text appearing between <INVISIBLE> and
. </INVISIBLE> tags will be spoken but not seen. A <SAYAS»> tag, adapted from
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as WAV files, the native digital audio format used in Mcrosoft ndo
operating sPRR77that differs from the visually rendered c®OCTERI0IIGBE
spoken (or played). The nethod for synchronizing an audi o and vi sual
presentation in the nulti-nodal browser ifcludes the steps of receiving a
docunent via a conputer network, parsing the text in the docunent,

provi di ng an audi bl e conmponent associated with the text, and

si mul t aneou t i LN u e audj bl e _conmponent.s.
A preferr edﬂewr%ﬁo%?i%g%}é%#ag %’Fe(%pe)rc gi"sgee%t L‘fc%\i\ge?\éﬁgks gvﬂs.grv%gg%s ’agh%tnl‘?&ﬂven%ﬁﬁltal
syst em such®iHat ITeh Wistels dHCrofPLs WiNGRYS ¢ BReFAYLNG SysEpny thehrdifers ttem
user, that Sectiemliy nansiebed contérdte tsdrecepokamd (of piuped)nore, the specific
visual content (e.g., the word or phrase) being audibly rendered 15 is

songhow hi ghlighf,ed visually. This inplies automatic, scrolling as, the
audi'o presentat ih'%)hﬁa m?%lbolréggcs’%.ss,yngiérov%P?ngasanvx%u;ét&P t%n-%?ﬁual’ﬁ Qﬁ??eg‘ﬁf‘ﬁf@. IBRiNEF
DESCRI PTI ONF'&E T2 ES YGRS 1+B? sfPhPranecdvhny oldpewtent wpect s and
advant ages sminiplitée nebeddker pamdeg stieodedtr dm tHee db@irenawri Ngodedfigd 66 audibie

descri pti oncciboRedd 8f&di80ea GABRNHTEPLxtOf aﬁ&%i&ﬁ&%ﬂ&&@&%i&ém@ﬁf%n ngg to

the draw n LD ki ehye 205 Rihqure.1.is a logical flow diragrami | trating
t he, et hod otptﬂet presten?ditr?\%e%ﬁ%%? ‘ﬁmﬁﬁ?eg‘tf'i s an exanpl e of a rendered

pag]eo wi th a touchable conponent; 30 Figure 3 is a block diagramof a
system on whi ch & pgefrmsdnembodhnettt borthepyrdsent nplveredregroFidq@er £ mdfnds a
di agram of a3 exseRl Sudf tRat el Jon€Esec8Pon of that content is being heard by
the user, that section is visible on the scréen and, furthermore, the
specific visual content (e.g., the word or phrase) being audibly rendered
15 is somehow highlighted visually. This implies automatic scrolling as the

audio presentation progresses, as well as word-to-word highlighting.

BRIEF DESCRIPTION OF THE DRAWINGS

20
_ The foregoing and other objects, aspects and advantages will be
better undexstood from the following detailed description of a preferred

embodiment of the invention with reference to the drawings, in which:

25 Figure 1 is a logical flow diagram illustrating the method of the
present invention;

Figure 2 is an example of a rendered page with a touchable
. component ;
30
Figure 3 is a block diagram of a system on which the present
invention may be implemented;
7
. Figure 4A is a diagram of an example of a model tree;
35
-Figure 4B 1s a diagram showing a general representation of the
relationship between a model tree and audio and wvisual views;

Figure 5 shows an example of a parse tree generated during view
40 building;

Figure € shown an example of a view/model interrelationship; and



.Figure 4B is.a di.agram showi ng a general representation of the 22 gAR 2005
r el ati onshiwolekyaen a nodel tree and audi o and visual vi ewa,' &i}(ﬂure
shows an exanple of a parse tree generated during view 40 G G)fuqﬂi gure
6 shown an exanple of a view nodel interrelationship; and WO 02/27710 5 2
2 MAR 2005 PCT/ GB01/04168 Figure 7 shows an exanple of an adjusted
view nodel interrelationship after unnecessary nodes have been di scarded.
5 DETAI LED DESCRI PTI ON OF A PREFERRED EMBODI MENT OF THE | NVENTI ON Referring
now to the draw Mfireahdheie eapaxanpi el eff by dddubteliveed/modei here i s shown a
| ogi cal fl oimteiragraampnslifsbitdd GghdcBBs ! Nl O0hadd 8ol ' BEEN  sNVENT I ON. A
docunent is input, or received over a conmputer 10 networ e in f uncti on
bl oeck 100. 7:n function block 102, the docunent is parsed to separate the
text fromthe EBML tags. In function block 104, the parsed docunent is
passéd to tRESAEERD RENTEON O 4 eErErRebNOmBobBe Br 9@Chajsridl ock 106 to
determne if there is nore of the docunent to render. not, the process
term nates at 1%&9;&?\5@;5%0 test is made 15 in decision block 112 to
deternine whether to fead the X ETBTIERe 28 PRRSC BAETHCul et bd [Fggudd 1not
the visual CEAPaTeRors 2diegicay ddovatidanmm iauditoapoid itha nesnéead that does
not |iteralArgsewy davguridnt ¢ dheunshs udl inG@NPORNeRbelvid UG iaogongllgcl}( 114. |f
theidlet er mineaté:on i siaeksbonibhosky f Zulsidhat bhe fext i Lo be read
IS ed, "an '

literally, dihgdirsu nent_is_20 ayed, §i PHBFRE SR i s
read that |p}a t g‘?:‘égﬁ%ﬁ%ﬁggﬁ %&ﬁdgsexttofﬁ’f’eth‘?/iEEﬂ%Itagﬁrrﬂ@némCtiinn fhdrck ilon, biteck

116. After "8I TH "ol FEFatd SAsthef EBflunetdegrrblockst Tidcmmadnddb iar e

per f or med, SeREsisrobkas LOOpS Baeknie idatiest ok BLACk:108 WOLidenf to

det er i nat renddxs_mdet hate bhGsdtel ori0nllaes. HERMEILNG, [0 De done.” 25, 30
' 4)° "R

hasig ust begnudgadod @no0ear,t o, what was just rea 1%t ohdPFy, 1sbbitdons
202 and 204 are dis Ié}éggaﬁlﬁat %Eersmip? ‘JQSE]S‘Frf 5P 1976 Fheadert o8 Evance to

umen

the next screen or feturtrtd: & previ 5be Wevalenompespects vebylayBy, and an
gener at i ng*Pt¥ EBMI®oif etselythathéveappdt Catden1gaddrieabndl to @kl inL'sGéJhi n
order, but ceRiqrenheirc dnnerion aTocr! B4l f1s f0& I&esUtLon 202 on the 35
screen is pushedcndy @hkVEsheofs aQ %EQ@%LG ﬁgﬁ%ﬁgﬁ% e, é;eézﬁs{z%ugloc}{
visgeal |y fecys.gnsthe,road, hear the topi AR L ' ‘é’r?“&?t‘f%‘%ned*ﬁdiﬁui ckly
find the adyance button H69%6h PPRE Potit fead ek Jiterdid vareimekporids notenef
interest. W& pFEFerPrRY Enbathenblotha1br avser «dubkbloy RIOBR:Scile Wger
t o advanceffrtipe fexks soneent bys sayi mgsofd, e TRk Sresst Doclsl PacdkNlS
decision block 106 until a determination is made that there is no more
rendering to be done.
25

Figure 2 is an example of a rendered page with a touchable
component. A user can visually read the text on this page as it is being
read aloud. As each word ig being audibly read to the user, it is also
highlighted, which makes it quicker and easier to identify and touch what

30 has just been read (or near to what was just read).

Additionally, buttons
202 and 204 are displayed that makes it easy for the reader to advance to
the next screen or return to a previous screen, respectively. By
generating its EBML correctly, the application can read all articles in
order, but skip the current article if, for example,

35 screen is pushed. A driver of an automobile,

button 202 on the
for example, can thus
visually focus on the road, hear the topic/title of an article and quickly
find the advance button 202 on the touch screen if the article is not of
, interest. In a preferred embodiment, the browser audibly prompts the user
to advance to the next screen by saying, for example, “to skip this

40 article press the advance to next screen button, Additionally, the button

can be made to stand out from the rest of the screen, such as by flashing

and/or by using a color that makes the button readily apparent., The ease



40 article press the advance to next screen button". Additionally,zzgﬁ '
button canﬁgfgg?de to stand out fromthe rest of the screen, such 4&ﬂm5
flashing a 'ﬂy)using a color that nakes the button readPCy/GRipatmsst .
The ease Figure 2 is an'exanple of a rendered page with a touchable
conmponent. A user can visually read the tekt on this page as it is being
read al oud. As each word is being audibly read to the user, it is also

hi ghl i ght ed, which makes it quicker and easier to identify and touch what
WO 02/ 27710434k, 0 /[ GB01/0Q4168 6 with which a user can press
button 202 to s%?%%e%%ﬁ%ﬁtprgﬁi @I%EO%FOZMthﬁ £61P 298 TWreat trticke ar

previ ous arti¢rE +% E8nbraBl & pobisdowngatinle Lerqumpgrailet be thadbdse0bs

sel ecting arhes Jradhe wlidnnel sebedti g othdS raafd egkndihagr am of the
system on which the present invention may be inplenented. The EBM. browser
300 geceives EBM., enbedded foPt nt froma network 100. The browser 300
passes the contentoto an EBM C dﬁ@ﬁ§§%°ﬁdﬁ§eﬁyﬁﬁﬁl°ﬁﬁﬂéhhddKSBSE$hu EBM.

| anguage of "T'RBFIFCEFVERF ‘vpifmented. THes Fakk droB9dr Bherrdeenvédesmi hensomiant
to be rendetcdiero frhe 4 Geaudioivi dene WRGHE0RDE Was304 crWNLGH SYNENLQNLZES
the out put 1ahgeash patsdheos AU, ' tjons_of the origina

The di spl ay.gpdil e 306, and. togetﬁeg{%? i%gqqgéemg% j(a%'?g gerrﬁ’%upée $68=H5th

recgj ve out ggt rom tHe audi6- Vi deB  SHAEHIoRi $dtespL0 FTrandaned ta0she
prepares tH éﬂﬂf’tﬁleﬁo?ﬁcbﬁoﬁfzert%: EBNchpagpehtdrsitzes stie0oigputeadl, esaR0ofr the
di spl ay nodureo 306 didyy aystivhe dStié Suabidfor Eh@N 68 W01 4y mbSule 306 an
synchroni zetlewtdsit £Besguddh 0(108Y bl d L bR Jmgule 308  I'n a preferre
enbodi nent 4k 4 ha s0Le Qgrgnq\égnt;ogn, fhere are three BFE ESm o S e en
parsing of the EBM ard conpretio “of S BRI WP RRFRATES0t R abliEe ot mxeott e
the synchr 6t Z60 -aBFfH 2AL ¥ stde Feaderithdisplavheodwens entdispayeuihgli ng of
t he”®nodel ; VB dlomsrrim sorthet 1thesvijewdrefiztde.ithDee) audfl po) JENIEL] N0
Turni ng nowedw@iebabbdi ng the nodel stage of the present invéention 25 that
synchroni zes the audi o and vi sual conponents, when the markup | anguage is
parsed by parser; 302 a_Imo el treeis. built that contains nodel elenents
for each tag in the HarktiFY STRGAGRE Bf dbenkxeseat ivenbibn,t alysreappeahree
beneat h t hﬁfq"?‘geﬁaf’éh"(eeé‘l EREIRS dinthh@BNDdel ¢angdet FOl ofXARkeing whidle

f oPPowi ng ewwid e38n&ERb2t832hé I9ynchronized aural and visual rendering of the

content: a) building of the model; b) construction of the views of the

model; and c) rendering.

Turning now to building the model stage of the present invention

25 that synchronizes the audio and visual components, when the markup
language is parsed by parser 302, a model tree is built that contains
model elements for each tag in the markup language. Elements for nested
tags appear beneath their parent elements in thé model tree. For example,

) the following code
30
<EBML> (1)
<BODY> (2)
<SAYAS SUB="This text is spoken."s (3)
<P> This text is visible.</P> (4)
35 </SAYAS> (5)
</BODY> (6)
</EBML> (7)

would result in the model tree shown in Figure 4A. Specifically, the

4
o} PElement 456 (for paragraph) appears below SayasElement 454. The

SayasElement, 454 jin turn, appears below the BodyElement. 452, Finally,

the BodyElement 452 is a child Oof the EBMLElement 450. The text itself
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vi si bl e. </ P¢d@p/579AYAS>(5) (7) would result in the nodel tr B LN
Figure 4A. Specifically, the 40 PEl enent 456 (for par agraphﬁ@% %é“oe_l ow

sayasEl enent 454. The SayasEl enent, 454 in turn, appears bel ow the

BodyEl enent. 452. Finally, the BodyEl enent 452 is a child of the

EBMLEI enent 450. The text itself: WD 02/27710 7 2 Z MAR 2005

PCT/ GB01/ 04168 (e.g., "This text is visible") is contained in a speci al

text el emenfe4b68 “Ehist hextbdstdmilofe) hiss tobpeainklrit Agspetal @ ekP&lement 458
constructi ng: tdne vowwm st age ket he invention, as 5 shown in Figure 4B,
once the nodel tree 424 is built in accordance with the source code
provided, it is traversed to create separate audio 402 and visual 416
views of the nodEfFRIPRERILEP Fhei eamsRDEdontthienvicaysqeisige of thauidivenel®ens S.
(4045 406, mgmaggme andortihe whidheadee 40bj8Chei e EDIRIEALDY Aithner
l#ens 10 DerEDKEeFcd ¥ods Ffov el €Xl- | 9- v endl.n ,Or Dy Sone
medi a pl aye;;i,su[%_rL lfse%eﬁitghthéﬁé{)iﬁigﬁfﬁ%f 94[ %ge&tgeuaf%rﬁ%%v@u Lo $02” and
branching in the audi o quete; *pXUST ng et 3P, vidte¢0? SoRFEING 8\4use® afont ai ns
a representHIF BT PRe oAt N USEbI4E Oby4igomed ilatlowhich ssysitgrtddl0 f or

vi sual r endespiragemsfingosiibaeniteng 4b8hbe 420kerd 22) .sal> ATeRAD-BhEIFBN 0426,
43430 428, 4H}ind3a 44 Gy 44de mdSQ pf 'i ; i

traversed, alddiiasfi'c{lﬁt(é‘égcyt ed to bui Erg%f}:s %éggrs %gaaﬁégbel%ugfg%rﬂgffvf@ﬁs.
The visual or aural rendéring of ot &xt™ Wi thi LYPvRFeRe: aFF fler japewdi ng

on wher e t hatt"t 4 SSPEHTE £ FoPHRSeRbRdont podha Jupntent gemelieaby e neiidswing
obtain theigvys¢rsuedo dend vagnsl redderiiyibescdnponeddaci41s,22paunent, el enment in
the nodel tree 424. Traversal of the nodel tree 424 guarantees that parent

el epgents are proge e i ¢ chil dr and ensures, for exanple,
that any e|mergg?ttsr %%gge %%%gﬁ c&%aﬁz £<3éﬁ ﬁ%\ﬁ&%?%g,“%b “fattér e tREpingete a
silent attribute. -fraterdat*aEv €% ethif RRstRRereyto byl ite tivosk 4ki died
in the art ¥YdentFd¥iens -f Grg Wesuadxpt anael ernd@Sng of text within a given tag
differs depending on where that tag appears in the model tree 424. In

general, elements obtain their visual and aural attributes from their
20 parent element in the model tree 424. Traversal of the model tree 424
guarantees that parent elements are. processed before their children, and
ensures, for example, that any elements nested inside a <SILENT> tag, no
matter how deep, get a silent attribute. Traversal is a technique widely
known to those skilled in the art and needs no further explanation.
25
The current element then modifies the attributes to reflect its own
behavior thus effecting any nodes that fall below it in the tree. For
example, a SilentElement sets the audible attribute to false. Any nodes
) falling below the <SILENT> node in the tree (that is, they were contained
30 within the <SILENT> EBML construct) adopt an audio attribute that isg
consistent with those established by their ancestors. An element may also
alter the views. For example, in a preferred embodiment, a SayasElement,
like SilentElement, will set the audible attribute to false since
something else is going to be spoken instead of any contained text,
35 Additionally, however, it will introduce an object or objects on the audio

view 402 to speak the substituted content contained in the tag attributes
SUB= “This text is spoken.”).

Finally, contained tags and text (i.e., child elements) are
40 processed. A node is considered a parent to any nodes that £all below it
in the tree 424, Thus, for example, nodes 434 and 436 of model tree 424
are child nodes of node 426, and node 426 is a rarent node of nodes 434
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speaki ng &hdt hirg~bllbghtofnepxithaistnpe thibhl imteathiile HWompRIda0dsa: frafent
praecessi ngutibe ddkbnt A sSBYASELENR ba, Q e,ihe fact

t hat one ?,&gcge&gdggxatudqgsﬁbedp ot %lghe%i %S%EE%% ml': ferent 25
audi o content is bein défe el?J‘n i 2 'I“?;a"’% %?fé’lﬁcb? gehavior

pr e- r ecor GEAVHRAF0 2BE gtﬁ‘atl\fc?sfmela@ﬁﬁﬁ ént% tﬁ%ﬁ/é‘nﬁar Shher speventls beHavi or

t o manage sandidlhdehdolaroendippesaring reeheetaige tmdeprmehein§lpeeﬁﬂea W tdhe

speci al behayi ®roeBdzap.rusidAg tdﬁecﬁ%feﬁeiéllfzgétnoqlﬁngf%%% I%Qé{' ded by the .
siygl e rogqt Eﬂé‘“ gent whi ch centralizes normal wor d- by-word 3
n

hi'ghl i ghti n ce“only select elenents are used within the nodel tree 424
to maintain the |ink between the audi o.and visual views, they need to
persi st beyondirhe ?Jﬁaseel@fctoﬂm&érﬁmhkmg;stebewwhemstlﬁnfdoddlt erédezphase of

renderi ngm3bntdia €not QAL bR ATYANRLE .=.Q1d Krmxﬁﬂ”ﬂ&@d @Heycﬂgéé rtldC%’aﬁ;g.sLhe

views is bEQ@lt;d %!hg dangr oJ‘?lcon %%t:{nn 1i:ga v:J.e {p ! cal g% [%155 ._J_ ority)

are no gg needed durin e Ferrders n tgw fd ® & 8ecffe1r8’6d “¥hese

eiBendam EPE| SRERPE (04134“%36&%438 thig e 2)ofa|cen%n~rammm the guees 48 Wi t h

dashed |i reat affii sthenelétentaniar esallt-e N(tgpasaEllyCtisd O APeaSaYitigSard no
longer needed during the rendering phase and can be deleted. Those
expendable elements (434, 436, 438, 440, 442) are drawn in Figure 4B with
dashed lines. This benefit can result in dramatic storage savings. A

40 typical page of markup can result in hundreds of tag and text.nodes being

built. After the audio and visual views have been built, a small handful



40 typical page of markup can result in hundreds of tag and text. ndh&$MR2m5
being bui lwooaktao the audi o and visual views have been buipdcroiiRs!
handful WD 02/27710 9 2 2 MaR 2005 PCT/ GB01/ 04168 of these nodes may
remain to process speech events (and mai ngain synchroni zati on between the
views) during the view presentation. During the rendering of the content,
the renderer iterates through 5 the audio view 402. The audi o view 402 now
consists of a series of objects that specify and control the audio
pr ogr essi off i fheEadiafigs 14 sbjeat bo eontesnispeedlerrente bandspakerin obj ect s
mar ki ng t heyeiticbyi fatiibnt e t@b@TRAE Siie@b] Ri-Snd alY esldnNgraRntAdieh! Upti bl e
pause to the audi o presentation; and objects requesting a repositioning of
the audi o view 402, (includin the ability to |l oop back and repeat part of
the audi o queuefP" % ke éi?@ﬂ?g?nﬁr%f HROCEESERE . (R TeppRtsyr e teettirpegh
el efrent (4Pi&: aad8o ¥R, 4043Me andicheiemddl tovegodPdti somat sdriied.ofThejsmdel
tree 424, thad wpBeiftyebhs cohbdbiCokd QERONGBEred3bRlincotmegent s (428, 420,
422) the appropriate highlighting behavior and asks themto nmake thensel ves
visible (i.e., asks. themto tell their containing windowto autoscroll as
necessary}. 20 T8It RSt-2dmTs: E¥ndC e SBPEPBY required to buil d/render a
docunent, - conspPHEgctishwarkdhy dlbengntsyiptic EBMledestment : <EBM.> 25

10 . objects requesting an interruptible pause to the audio presentation;

and

objects requesting a repositioning of the audio view 402 (including
the ability to loop back and repeat part of the audio queue).

15 As events are processed, the appropriate retained element (426, 428, 430,
432) in the model tree 424 is notified. The model tree 424, in turn, tells
the corresponding visual components (428, 420, 422) the appropriate
highlighting behavior and asks them to make themselves visible (i.e., asks
them to tell their containing window to autoscroll as necessary) .

20
To further understand the steps required to build/render a document,
consider the following simple EBML document:
<EBML>
25 <SAYAS SUB="Here comes a list!¥>
<FONT SIZE="10" FACE=“"Sans”>
My list
</FONT>
, </SAYAS>
30 ' <UL>
<LI>Apples</LI>
<LI>Peaches</LI>
<LI>Pumpkin Pie</Lls>
</UL>
35 </EBML>
The parser 302 creates the model tree depicted in Figure 5. The
<EBML> 502 and <SAYAS> 504 nodes are indicated using a bold oval as these
nodes are designed to handle text for those in their descendant tree
40 (there are other tags in this category, but these are the two tags that

happened to be in this example). It is these two nodes that do the actual
addition of text to the audio/visual views. Non text nodes (506, 508, 510

’



<SAXAS SUB="Here comes a list!"> <FONT SIZE="10" FACE="Sans"> My Ijst. "
</ FONT> </ SAYAS> 30 <UL> <LI >Appl es</ LI > <LI>Peaches</LT> <LlI >Pur2pi|M4R 2005
Pi e</ LI > </\WPI22840</ EBM.> The parser 302 creates the nodel PEBEBippilcs ed
in Figure 5. The <EBM.> 502 and <SAYAS> 504 nodes are indicated using a

bol d oval as these nodes are designed tolhandle text for those in their
descendant tree 40 (there are other tags in this category, but these are
the two tags that happened to be in this exanple). It is these two nodes
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views. Notgithaf pgﬁéﬂr{‘alrhé'égdﬁﬁie(;Sétﬁytag?ﬂ-a:heS;&ua.ggzg% taggonl rt]:gl C t ed%tw th a

pol ygon. T €358 Ogﬁn (r)béa n_t a text fromt ocunme des

falTing below1 ntne™d r&e®] 8t H5a5%°% ABSHEPRPE theghesd E?)q“(eﬁé ‘ET:? é8e teehout

regard as Vothitc Regrrse aqifio witehdhede Well dguébt théfteguesthe parsing of the

docunent is conplete, the browser traverses the nodel tree 524 and begins

the constructionsefy tthﬁ; Y& %fr@lgéﬂdggl%ezhg yi %\Q@Fl&% t{}h BuLld.r ytvl ne I n

each node s, reached |e Sg{aa Sev F st e current 1 éxee®
Pe ar t

attribute GD] ect can (Tglﬂ\htgﬁ CWSFF\Q%HJ'FEC?f {the PréewhEsarbredof
texP by t hBs&DePdviia Prhtd H%ubclfléeln Eafh nedanidl sea¢iedaixE@NTdo tsagetal
reached, tHeindeONFtrdtagthodermdntetaxtt herdiexte a@tjbet kubevalj ested, Owigi cat e

t hat subseﬂi@ntafyéwae_lhevsféyemthgn ro%qué&t %Y%ég%’%ﬁg”gf i@ tG' %g'cg:L Sfeont

for any co dit se nodes honar

each obt ai %ga%% ?‘g pafenfg 1\@1‘; ofsﬁﬁ?c}em tFF?JuTFé)NBbjt@@tm[?éf Bjr"eelﬁeﬁF?lﬁleﬁb
wor k. Secofd-TitHES b?ﬁjledtr'iﬂjﬂl‘ﬁéaéaﬁhéél fubsgguenifevirpdd| viavebu by requdsts
anéest or s simiilgskse raraatizatst coharfosegivenbntOhed evextberfaandhde Jhics i S
t he def aU|]ﬁc:rblﬁ:l'lahﬂ.gra.tftQ'ibtlt%xlgec.@.gg@%acﬁI mlall.ﬂs 129 ;Szﬂ%n@y'éog rc%"tthﬁe can

directly azfxéﬁcj.tbugg%b\ﬂlegw be'f?Qr %Xsrg‘.?nn? worﬁ < e t ‘-g-ll T "—f’-f’*ﬁv\?aa&?gi\{\ll]ell)({]e

obj ect onto rent visua hus cau5|ng

to be intert J’b‘t e‘ao i KEGR S8° Gonat K BRERIESTE P aRK tﬁ‘&§ha aArhiailer bsesaknt
obj ect ont®f ttl?étali?ﬁjlh@néh%ei‘mﬁhas haudefrgla Yheefor fausexkmddee . apitia0ly,
output . the build routine can directly affect the view. For example, the <P> tag

node can push a newline object onto the current visual view, thus causing
the visual flow of text to be interrupted. Likewise, the <BREAK> tag can
push an audio break object onto the audio queue, thus causing a brief
pause in the audio output.

25
As nodes call up the ancestral tree asking for text to be handled,
the nodes that implement this function (<EBML> and <SAYAS> in this
example) are responsible for building the audio/visual views and
) coordinating any synchronization that is required during the presentation.
30

Figure 6 illustrates the relationships between the views and the
model for the example EBML after the build has completed. Rs the audio
queue 402 is built, references are maintained to the nodes responsible for
the synchronization of the audio/visual views. For example, Audio view 402

35 item 602 points to the SAYAS tag 504, and audio queue itewm 604, 606 and
608 point to the EBML tag 502. This allows events issued by the speech
engine 304 to be channeled to the correct node. The model, in turnm,
maintains references to the appropriate components in the visual
presentation. This allows the model nodes to implement any synchronizing

40 behavior required as the text is being presented aurally. In this example,
the <SAYAS> node 504 takes care of synchronizing the different audio and
visual presentation of items 602 and 526. The <EBML> 502 node provides the



25 As nodes call up the ancestral tree asking for text to be handl &d MAR bogs
hodes that wepl2erert this function (<EBM.> and <SAYAS> in th}/Gﬁ ?dm{se)
are responsi ble for building the audio/visual -views and coordi nating any
synchroni zation that is required during the presentation. 30 Figure 6
illustrates the rel ati onshi ps between the Vviews and the nodel for the
exanpl e EBM. after the build has conpleted. As the audio queue 402 is
built, references are nmaintained to the nodes responsible far the

synchr oni za#tsifenl bfbebivel cudhadey tisuabidid ene. viEal gxaBm s 1 Audiafe WeW 402 35

i tem 602 paindts B tBRenSAYAS,t agk, 506, and AudLa. Jueye Liem 604, 606 and

608 poi nt %s&%@ti’%@ ~tag 502. This allows events i ssued by t?uf'speech

engi ne 304 to be chanhneled to the correct node. The nodel, in turn,

mai ntai ns references to the appropriate conponents in the visual

predent ati on. THInseatheoowdewshbavmdetn nades, ttaeimbenﬂltin@,{%cgyﬁggrgmsgw% 40
behavi or r egyi ferbragscddNBei&XhichS DI rggen rably, In this exanple,
the <SAYAS3.pode 504 Lakes, care of%r;%gﬁj gﬁ’?z%’%q‘p ? %’e%é?f%aé’lae?ﬁ"gﬁﬁm’&gand
visual preseniati on o itens B0 AN a8’ FhEharEsKe Wrbegd Neddnprovi des t he
WO 02/ 27716°11°% 2°f45RthaD3re ot @BEEL0Yd G8ovideaaitchrehtstosn \Bieiey the

audi 0 and Prssriitapieseotht: Opartave ddideSaItR! SStehQOR K wBLEENtS 604,

606,0 608, antowitarentys reéfﬁ_m MSanﬂxoééznodeEeéﬂ%C i'ev§!a¥\jir5ed%'ce the views
any

have been Bubliroqtbg mRdel, Ls.instructed tg dissolve “éf erences hel d
wi thin thepg?ée. tﬁgft gga%rp e, ‘%ﬁe5fa’v%g%ra&ﬁiawm%eamgggs AvP&hbetnar bage

col l ecti on"°T T T#8 Java Virtual Machine to collect nodes that are not
needed to provide synchronization during the presentation. Qher "garbage
nodes.t hat ot pseauis od fon.oubohrontoa o arnsk RERCAVEN "3RF Siosti o

a a : »
vi ew 402 aggottyi? avgi d_Dei %%a coﬁcegt ed.. Ergur ‘é’“‘%‘ SATRE LHES {2 wWEth t he
ref erences di'ssofved. ' The 'ndtes °2457%8v343abl e to be garbage col l ected are
shown wi th dashed |ines (506, 508, 510, 512, 514, 516, 518, 520 and 522).
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Ne02-@£g%002 Septenber 2002 12 CLAIMS 1. A conputer inplenent thod fo
synchroni zERg AR’ qudl o and visual present~participation a n‘ﬁ? ﬁipﬂédal éBO1O4
renderer, conprising the steps of receiving a docuneffw fdechzi sugtesbsr 2002

br owser narkup | anguage code including tags for audi o conponents and tags
for visual. conponents; parsing text in the received docunent to build a
nodel tree containing nodel elenents for each tag in said code; traversing
the nodel tree Co build 'visual and audi o views; "generating an audible
conponent associated with the text based on an audio viewitempointing to
a tag for an audi o conponent; and displayaAmg t he text based on a video view
itempointing to a tag for vi sual conponent whil e reproducing the

S.
gener at ed jaudi onput er i enent ed net hod for
synchr oni zi ng et;iheca&g?%% e&ﬁ‘ﬁ ’é&ﬁ?ﬁt‘f%%%lﬁmlm apdida Eng endema r
as recit e® FROHISE AR 110 afﬂ\"ttl‘iem%-r repdsvsik nedrpel stngptind svisdlalel:y
hi ghl i ghti ng portions o the dlsplayed text corresponding to the reproduced

gener at ed audi hle@eSAMOICHM cument whi DS TR«?%GE: ‘g%l gmant eg met hggré%tﬁhe

recited 7, fart her co r|S|n
di spl ayed ?é%(@"?g% nt8F rﬁ‘ﬁu°c°cﬁ"\l’@§%d@?\%éasétiﬂé'eﬁlsm comppheyed t ext and
the reproduced generated audible conponent.. ' 4. The corrputer i npl enent ed
met hod as reci edsiny aeyt fneersirege Gled a&cuMgrg Bul e 2o Sonmponent
i teral | yoamiuiasag el Oldial £%be GonThE: GQTRMLL LD enent ed Tet hod as

Owher eas &°Htidi

recited in any one of clainms 1 to bl e corrponent i's
related to, but does cot literally <correspond to that text. 6. The

conmput er i npl efEH{EG Bt hedmedeldeededed Yuildnyigwaeced agasd @idws; Wherein the
audi bl e conponent i-s a pre-recorded cI | p, 7. The corrput er inpl enent ed :

net hod as remgaﬁﬁaﬂlﬁgl)énpw&%%”& whe! A ocurment is received
e text based
froma n%dé!%kwé@v@é@ﬁ%éﬂg En-lé tzIDE atflosr g afd\z?.g;?fclmp\zfent and oe on e

displaying the text based on a video view item pointing to a tag fox
a2 visual component while reproducing the generated audible component.

2. The computer implemented method fox synchronizing an andie and
visual presentation in a multi-modal renderer as recited in claim 1
further comprising the step of wvisually highlighting portions of the

displayed text corresponding to the reproduced generated audible
component. . ’

3. The computer implemented methed as recited in claim 2, further
comprlslng the step of autoscrolling the displayed text to maintain a

correspondence between the displayed text and the reproduced generated
audible component.

4, The computer implemented method as recited in any preceding claim,
wherein the audible component literally corresponds to the text.

5. The computer implemented method as recited in any one of claims 1 to

3, wherein the audible component is related to, but does net literally
coxrespond to the text,

6. The computer implemented method as recited in any preceding claim,
wherein the audible component is a pre-racorded clip.

7. The computer implemented method as recited in any preceding claim,
wherein the document is received from a network. '

AMENDED SHEET
Empfanssicic o.oup. ERY
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The conputer' inplemented as recited in claim7, wherein t he. £ 2R 2005- m)gg\
render er i%‘maggrqg?%rk browser. 9. The conputer inpl éfmnPagk:netdegpdeaBer 2002
recited in any preceding Caim further conprising the step of displaying
buttons whi.ch, when pressed by a user, agyance displayed text to skip a
current article or return to a previous article. 10. The conputer

i npl enented nethod as recited in claim9, farther conprising the step of
hi ghl i ghting the displayed buttons to facilitate selection by a user. 11.
A conput erf -syst @m forpupencimaienentay an mudied dndcvisiial yHLseNt@ei ON in a
mul ti - modaltenatIser redfRPRF 1% Bnet¥drk Hlsgevi ce for receiving a docunment
whi ch includes browser narkup | anguage code including tags fox audio
conponents and tags fox visual conponents; a parser for parsing text in
the recei ved dotiSnERTPYEE” bl amenteddraethodi es reohted Hhnapympdebeddngmend s, f or

each, tagfixehsaicdmpidsng nanstdbft ARERE1MRIbLOCAROURI o, " G B-BULLS by »
visual andsaulidbensiodRans (ar 6SALALNGLORAUdLELS Somponcnt

associated with the Cert. based on an atdi o Vi éw i tTH ot & ag for

an audi o EORPONEnt* %8 - a display for displaying the text based on a video

view item pointing to a tag for a visual conponent while the generated
audi bl e  renporrbatcanput @prisdletted hethbe £LOPPHLRH SYSHEMHaAS keSidLd 1N f
claim 11, caianigh Ay tdhe SiasPbaVhnimhediidg ans. f-or _highlighti'ng partions o
the displ g%«;d t&e%b cor r%gpondjigjrl?g %o t%eé%eg?%p&ﬁggg géﬁ%’?%tté’dgﬁ‘%gilttéf:ﬁ
conponent . 5 The ycorrp“’iftrér systemas recited in claim11l, including neans

for autoscrolling of the displayed text to coincide with the audio

conponentil. whareimputée syekém COET BERRAGRGnY Gt BeAIERLAMHCRE] 8NeLat £t on
audi bl'e  LORPAREHE -mbda K SRhad b,V EMori s il The conputer systemas recited in
anyone of clains 11 to 13, wherein the "audi bl e conponent literally

corresponds to the displayed text. AVENDED SHEET

an input device for receiving a document which includes browser

markup language code including tags for audio components and tags fox
visual components;

a paxser for parsing text in the received document to huild a model
txee containing model elements for each tag in said code;

means for traversing the model tree to build visual and audio views;

neans for generating an audible component asgociated with the text
based on an audio view item pointing to a tag for an audio component.; and

a display for displaying the text based on a video view item
pointing te a tag for a visual component while the generated audible
component. is reproduced.

12. The computer system as recited in claim 11, wherein the diasplay
includes means for highlighting 'portions of the displayed text
corresponding to the reproduced generated audible component.

13. The computer system as recited in claim 11, including means for
autoscrolling of the displayed text to coincide with the audio component,
whereby the text corresponding to the reproduced generated audible
component is kept in view. '

14. The computer system as recited in anyone of claims 11 to 13, whevein
the audible component literally corresponds to the displayed text.

AMENDED SHEET
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XS. The conputer rsystemas recited in anyone of ciainms 11 to 13{ MAR¢Ei n

t $e audi bl 8fPfitent is related to, but does not |ites aslalgggc;prsgg‘_s&gyég 5802

the displayed text. 16. The Conputer systemas recited in anyone of al s

11 to 15, wherein ,the audible conponent i,s a pre-recorded clip. 17. The
conputer systemas recited in anyone of cPdims it to 16, including neans

for receiving the docunent froma network 18. The conputer system as

recited in claim17, wherein the nmulti-nodal renderer is a browser. 19.

The conput &5. sy stenamutesidyetem RsaPYANRE Ofn Ghebd o¥! o1 Qma £ t:v\,h i sai d

; . . { el .
di spl ay, i . aLranged to. displ ay .buttons which, ef] ¢ BPEEEHY
L ol BT R it dpit % aritper i porressions to 2

by a user, _advgnce displaye

previ ous aF¥§ cqaié.plﬁtﬁd gﬁ’ét'corrput er systemas recited in claim19, wherein

the displayed buttons are highlighted to facilitate selection by a user.

21. A conpléer prOFHoRBuEOdpsted aF LRALLP! i By heCOMMALEL, 19 %V”Chroni ze
0

audi o and Misuals, ts.within a content renderer, Utar Wherein
progr am pr oducth%%%;?%?%éagtﬁsr &t PO AP pftd-am code for parsing text in

a dacunment which includes browsex markup | anguage code, including tags for
audi o conpohent The Fomputagsydtem u¢ aal LD ARONRBHE , oS AN LHdd 18t £Q put er

program buideduagng me bR &lort F£21 ¢ONY @Lgliéggu,qg,gelfrg&%nggééorfkor each’'tag in
sai d code; second computer program code for generating an audi bl e conponent
associateq with the text based on an. audio view an item devel oped by
traversi néss,‘ai d o JRTPY LS B YFSRRt 5ngetited iagrlpan Hh wWuetiedncunp ok meaad
third conpgeréeren dgrarhzoeder.f or displaying the text based on a video view
item devel oped by traversing said nodel tree pointing co a tag for a

vi sual conggone j € rat au i bl e _conponent .is reproduced. 22_
The corrpuggrid pﬁggﬁﬁﬁgg?ec@?%ﬁ %i ﬁg%ﬁ%algn%xbff‘y?‘ﬁ hef e Biiptt $Pnge - rogreds

conput er progxantcotte ‘FofPFEELH| ¥5 MTGREFYhttPngt FOAY iSRS whlieh, ditspl ayed
text corr 8SpHTE By T O*SEhe adeproddéenlayederadtteto akdb bl euepamoOrRent o1 AVENDED

SHEET return to a previous article. ‘

20. © The computer system as recited in claim 19, wherein the displayed
buttons are highlighted to facilitate selection by a user.

21. A computer program product for controlling a computer to synchronize
audic and visual components within a content renderer, the computer
program product comprising:

first computer program code for parsing text in a document which
includes browser markup language code, including tags for audio components
and tags for visual components, said first computer program building a
model tree containing model elements for each tag in said code;

second computer program code for generating an audible component
agsociated with the text based on an audio view item developed by
traversing said model tree pointing to a tag for an audio component; and

third computer program code for displaying the text based on a video
viey item developed by traversing said model tree pointing to a tag for a
visual component while the generated audible component is reproduced.

22. The computer program as recited in claim 21, further comprising
fourth computer program code for visually highlighting portions of the

displayed text corresponding to the reproduced generated audible
component: .

AMENDED SHEET
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23. The coPRR%PEProgram according to claim 22, furtker paPhi SdGmibt Bog2
conput er program code for determ ning when the audi bl e conponent literally
corresponds to the text. 24. The conput egjﬁr ogram according to claim 22,
further conprising sixth conputer progr code for determ ning when the
audi bl e conponent is related to, but does not literally correspond to the
text. 25. The conputer programas recited in claim 24, Further conprising
seventh cawut eragIcBEHRB bRl aRULARH Ob! didndiSPlayvad f ext 1,0 coi ncj de
with the I’Q%QIEQQ&C %L)Q?Q(? rcg&ee o?‘uéjét%rzggn%%msgéﬂ tEer:rp afu%?:gfez c‘)§tm;pi\\lmanﬁl:tj %Elgeral]_y
corresponds to the text.

24. The computer program according to claim 22, further comprising sixth
computexr program code for determining whem the audible corponent is
related to, but does not litexally correspond to the text.

25. The computer program as recited in claim 24, further comprising

seventh computex program c¢ode for autoscrolling displayed text to coincide
with the reproduced generated audic component.
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