; e3e$w@dt | @TAT ) WO METHOD AND SYSTEM FOR SYNCHRONI ZI NG AUDI O AND

VI SUAL PRESENTATI ON I'N A MWNMMMCO\W ENT RENDERER 5 Technical Field of
t he I nverwoom2B90002 The ntion general ly rel aP€ES/GRI1T/A4168

mul ti - modal audi o-vi sual contggiser enderer and, nore particularly, to a
mufti-nodal content renderer that sinultaneously readers content visually
and verbally 10 in a synchroni zed manner. Background of the Invention In
the current art, content renderers (e.g., Wb brovvsers) do not 15 directly
synchroni ze %%90 )
cases, they a
I\/arkup Language (HTM.) encBYed¥@ldard 3
Net scape or Internet Explorer) is prl mar i I y Vi sual ) te
progression through the presentation is under user control Thﬂﬂl’wmﬂﬁmﬂmw
read the enjire con S”t om beginning to end, scrolling as _

t Ife rend#ﬁ%l%@m%%—ﬁg*%’—(that is, the visual content extamobs
beyond t he bounds of the presentation w ndovv). The user may al so sanpl e or
scan the cont emt mrEefteddyveduionegarpbiy ealatesheo hegunni-ngd-and end.

Fundanent %Iika(an@&a?i Qbnddae §ér{d%§:§9'a§1§ %'ﬁ@t@cﬁﬁrléﬁ u%eéqﬁil@g rﬁ’onQOk

newspaper, or rinted em are_avai I use

by onber - BPEEEn ISR GBI EHRERRTY CEHI™, Coe Tk
dénver satiponatynsprsiedred GaTRs#R- progresses from a begi nni ng) thr ough a 30

m ddl e, and to an end; the user has no direct control over this

progr essig@Bxgrbdhd oqagh@qnog,g_r,_ggrre to sane degree on recorded nedia via

i ndexi ngﬁWt t he sane ease of random access avail abl e
with printed material is difficult to achieve. Voice controlled browsers
are typical | y IBothee FHEEnHi 21F v 6PRtEnE ofAnderers (BrowsBed ibapirersl dmPPbus 35
mst hods  afirecrdiybsynctiretizagaidsbi agl anskdlprésenkatdioni of) @idid eaoadiput . .
Known prisqa, aimt m@JtOIA@&{sS @1& Rt é&@@@irv@egf \Wath &&eﬁraﬂhesyf&@ﬁ@amléatafon

| soues belueen. LG, 200 000 HA) SOIMRSNL e TR 2 Aucoosversl.,

si tuation Afesus y rece|V|ng
synchr oni(2ed- 'aHEF%?aaﬁdDr\/FE‘EP&FleBr%?éﬁf%‘%’l bﬁs?’réf‘aﬁd-ryt VEinadr H§bF¥et 2Rt ter.

For exanplehod nfagroguésmioh i theosgi tthagpresantatdpn aied bodera upas sengerl . nTight  be
izt er f aci@gr Walyhreaadend @am\éhicb@téirti ¥idObedit@ing WO O:d,2 444l 1R6d /eBOL/ 0~168

2 driver Qgé’ss‘%‘és'%’f %ﬁ‘é”}gkd lrllt)én e:!.asds dp%‘irﬁfe (%am”'t le 91 Wi ch the

i Af or mat i on 15 owever, sel ec 1 Ons

pert ai ni r‘f@n'f‘?iltvﬁ“cﬁﬁ‘df r'FIeé’Pﬂ%ttrhSnb‘HJé‘dﬁr“s I"‘IB‘E \RERPE4AREOD MR tghepr“é?’ent

audi bl y. mfheajsassrewdercr howevrbe, camynyant te@df ofdroexairdng dntyrigwdi ng the 5
screen Wekhendihe aiadefs. p@ﬁﬁda&an'tﬂlwaalabﬂm A B@egtansi-di@abidieosi t uati on
Ofs an 1| bbkell Yook CHeubldpRLal s Bl pri¥iell s hiPafaL hol 1w & ang when
the browsSer i1s rea in E text, and usé it to learn how to read and
recogni z&% REViWortrend %.‘ilc T¥SFowser 10 may al so assist the adult in

| earning to read by providing adult content, rather than content ained at a
chil d | ear ni ngrégenteaithn bf naldiy, caatents tahdy tonpaimued feeeShihewho NoBRAIS t O

interact c%msgbfonfaﬁoy&%n%ateﬁte%rggmsu rlqomlagmebg:mﬁg t@xbugidlat hough he

Q) she rragdgﬁot be %bl e to r%%g Lt C}r[lrec > Seve aI EBII I enges in the
Si rrultane resenf’a?l on_ of "Cofit e Pween he audi 0'and video nodes. The

chi ef on@rP%rE?ﬁh%rhr &Rt Sz CAY Rehevesmsmprics AtarEeTRe CRoreexdhredia vidng pi ece
of cont entdemipgbendyEstrakkyrangndertad ore wuhd iepbe qFagesgiom access available

with printed material is difficult to achieve. Voice controlled browsers

rowser (e.q.
and met h

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 gituations 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



20 A further conplication is that the visual presentation and audible
presentation nmay not map one-to-one. Sone applications nay want sone

porti ons wdobhericontent to be rendered only visually, w thrawcBeEingsspoken.
Some applications nmay require content to be spoken, with no visual
rendering. Qther cases |ie somewhere in detween. For exanple, an 25
application may want a person's full nanme to be read while a nicknane is

di spl ayed visually. U S. Patent 5,884,266 issued to Dvorak, entitled "Audio
| nt erfacedzfl%r%%wza@&fy Basel 0fJnlPraBL | LRRESOUE GondBY] GRARnA0d MEthod

30 Therefor es t are presented to the user
i e R OR, e SR W@ BRI Unar BT PRLSR PR 280

di f f er entParsptmingt bo erdph elnfhematden kteoo‘ell%1lel YiRRFss hhe hrovdark 5o foreasnthe
non-link smikup. TS jdsSendtat, eRbwdveBIthal, Adntssolamb1lor BILOMS b9t ralding aihiel t | ed

' Syst em and Mt iodo fiale Youte pCnRold edayludgga Screen Display’, concerns

verbal comands for the mani pulation o browser once content is
rendered. This patent primarily focuses on d| gesting the content as it is
di spl ayed, andrligei ngprshiider ttheasignemiont A apostliflezatechatenini dregeté on. ' 40
U S. Pat eqttulb, #48pi Bbhel ssnadiler Rase whantche | @awsdhllisi fadAhg |vhkotsmt, i on
Present atd.pn,syskepd 1e‘a9ﬂ Gzﬁan& QRLal al?;'dngeéogﬁﬂeﬁ%h %dém A42lh NG browdr

02/ 27710 3 n grnedi a re sent atl on,

A58 or oviTYn LI FE P b TRy b o, Do TR0 e S Sl S B T
pat ent do‘i?sthﬁﬁtthéi’-s%qnt’i%t rﬁ&\med gthe @Vﬁé%ﬁ?‘t’ﬁ tenEses - dimells SUKMMRYLOF
THE | NVENRip@hkdd pessdrhehefwenes aiv dijeeatt ofith hehepbesert danwesdd’oand Eipdovi de
a mul ti - nndah; siedersd:, t ftnoshiiet &NQAUSIY, ASNGRN S160RE 6tagvisual |y and 10
verbally in a synchronized manner. . Another object of the inventionis to
provide a nulti-nodal renderer that allows content encoded using an

eXf ensi bl e MarTagye L&y 8RR XMIIL 1 BRESEd IR UP A §aReors t RF 9567 EAFdPBISE read to
t he user .cobbefdthdepresente audéntandnvipleovinagdies . artsy shigrfh and ipethetirboizing

si mul t aneidstyo HRBEEHHaRYENEEN textiSIeal & VL oaB i@ bSH L¥nidhtansy Behr oni zed

manner. The,L &egg%g%ae\c}:a%?%@tl gog%ggnt both visually and audibly to a

user. The desi ontent renderer is that when sone 20
section of that content is being heard by the user, that section is visible
0B0t he screen fafgdrtian rhepligrelion he thpedibei vishad updesenrrtdion 4nd. agdiblehe
word or pliease)athehngyatdh ay sendersd. i somBi gl1hight s iksuahilty sohd

addi tion,,dhe. i NuentioR.AsQ ££agt §entd9réwlou rm@aélﬂynpwthgﬁt tigfgtactile

i nput or Noice input The .invention also al n“appl i catj on ?r server
2510 be HAKERS FOPE 155 LOTHIGHE Ve SHAFS SoRLTEAo T FPOIE HeSnEs By AL, ng
t he rendeie@fetigd| e-Evberkied 1 Br Graetherpritupetiasgualipr ¢FBMLE, Gode so that it
i 85 audi blappleatibo tdye wasera. p&Bivh’ stral ErmnkStL£ dB adsiowhil eC andiichegahes st hat
what is ad.iqbp%%dregglatlgyt he user is related to, but not identical to, the
vi sual text present invention also solves the problemof 30

synchroni zi ng audi o and vi su resentation of ch&rgl ng content via markup
| anguage chandes$-r2a%at 17384 Hiﬁpéﬁiﬂeidc’é‘? iDgATodEnEHafg e udindrEBMAafar kup
| anguage fiog BocsmbsetBagkd Hypenfexat var Regoukas Qeadeat(ildiMnd Mathcgh i s a

wed | - kKnowmecotdr@Gt dida9ks ek igtat o H&ﬁ&ppﬂﬂmr bl prlsaiedSiPehatisar With
the Wrlq, \%Qeau\%ﬁuﬁ Wup&r %&&%SPfort QS |t 91?’}%&%151%%( 's% b A Egrat es

several ta fromad Fava eec angua (IJSM) .

JSM. contHi ﬁ%rer“éggmtcc? cbNtFBPI Ak Fdlsteén?j’efi?'ﬁrgmg?hﬂl YBF KUpEF IfGBal® of the

present inmrehirkonaeprwrvi des tags for synchronizing and coor d| nating the

vi sual and verbal conponents of a web page. For exanple, 40 text appearing

b?é ween <3l LEW%.aMeﬁéSé,Lsgwfzét Qg&e‘é‘ {‘A B@'Q\Pr?%q: QP ,t Qgtitled “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 5,748,185 issued to Raman, entitled “Multimodal

Information Presentation System”, concerns obtaining information, modeling



screen but not be audi bly rendered. Text appearing between <INVI SIBLE> and
</INVISI SLE> tags will be spoken but not seen. A <SAYAS> tag, adapted from
WO 02/ 277wW® 237118801/ 0- 1168 4 JSM., allows text (or recor decr/ggoi/suiégich as
VAV files, the native digital audio format used in M crosoft W ndows
operating system that differs fromthe3visually rendered content to be
spoken (or played). 5 The nethod for synchronizing an audi o and vi sual
presentation in the nufti -m)dal browser includes the steps of recei ving a
document i a2 compul ef.NelubLe patsing. Lhe Lextolp bhe docurent,

provi di ngah” suGPBIE SBHEOReHt S A S EEP TG Uit A T exty I8 W?%heously
transm t 9Ny S oHt"‘;Shf-hﬁt [Hetd e HOwaYRY - theﬁ &E‘&ﬁ‘b?é"—?ﬁ‘ﬂrﬁ%ﬁ’eﬁ?‘é difgloeehpe¥erred
enbodi mentheoéyrcheorprzesbnt isndewat i on provi des a net hod and system such that
when sonme section of that content is being heard by the user, that section
i g visible on the screen and, furthernore, the specific visual content (e.
g., the word or phrase) be| ng audi bly rendered 15 i s sonmehow hi ghli ght ed

vi sual | y SUMMARY . ePhtic scrolling as the audio presentation
progresses, as vveII as wor d-to-word highlighting. BRI EF DESCRI PTI ON OF THE

DRAW NGS 20 The iQrt%QPébeeaM o‘B bear o@bdlécﬁﬁseﬂ@%ﬁtfd}xdtédﬁ&%(}ié’&‘és will be
better und gsto d fro the Iovx,ilr?:g8 gg ed descrlgtl on lgy ferred

enbodi nedt~ot "hS eiro'r:lh ATt T=59EHE °gp b’ésuai ch: 25
Fi%ur e 1"e§b%t“{Yo§ﬁ @aFYIthGﬂPhﬁeé’gWﬁfFﬁeFl | ustrating the method of the present
invention; Figure 2 is an exanple of a rendered page with a touchabl e
conmponent; 30 Aﬁbe;gxeoﬁgéci 8z hinackndhagtams ofo gr&mteegnneﬁtmoeal tlbeed@fésent

| nvent | OQh”E‘S%ﬂO rg%nggj:gerelcgdded Eins é‘nAefk%,?enmgie Y20 r.la%‘gu%r)égée rﬁatl on of

nodel tr %tl OW Nng a en
the . relb&FF%r‘@H]l“tP 88 \iEEntA %El‘é‘? YeEdntP & ﬁll‘ﬁeénd vi sual views; Figure
B.5shows an exanple of a parse tree generated during view 40 buil di ng;

Figure 6 showrnan@sanPliavedtidnVhaviaesal sydterdl abishép; and WO
(32'277]1)sESﬂlé§§€§443y19£ﬁ§e§ing content visually and verbally in a synchronized

manner. The invention renders a document both vigually and audibly to a

user. The desired behavior for the content renderer is that when some

20 section of that content is being heard by the user, that section is
visible on the screen and, furthermore, the specific visual content (e.g.,
the word or phrase) being audibly rendered is highlighted visually. In
addition, the invention also reacts to multi-modal input (either tactile
input or voice input). The invention also allows an application or server

25 to be accessible to someone via audio instead of wvisual means by having
the renderer 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 problem 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



Figure 7 shows an exanple of an adjusted view nodel interrelationship after
unnecessary nodes have been discarded. 5 DETAINED DESCRI PTION OF A
PREFERREDVBNBGRHMYENT OF THE | NVENTI ON Referring now to thepclh/esongaes and
nore particularly to Figure 1, there is shown a | ogical flow diagram
illustrating the nethod of the present isvention. A docunent is input, or
recei ved over a conputer 10 network, in function block 100. In function

bl ock 102, the docunent is parsed to separate the text fromthe EBM tags.
In functign_ bl ar sed .docunent S to the BMVL erer.
Atest is sfdﬁenqﬁi’%séqieﬁtd Id] ge%"dﬁflo%‘t? O%ICPO R’?‘gr%dlﬁg’l etﬁaEt 5 g?ie of
t he docurddictierrehdeed 1% l‘"ﬁét?s‘tfﬁewﬁld@‘ﬂ“es%PetréFh‘?%&t’éEe“at tll"EYB,‘h%"ter’FérW%, a
test i s nadevidmalhy deolsian cbhhoglk d et spcitetetam pnkawedeét her to read the text
of the subdocunent literally. If not, the visual conponent is displ ayed

and an audi o rt| i3S read that dpes not .literall orres dto t

vigual conponeh thqf)unﬁ?l R i b I‘E‘fudf“fte‘m&e‘t’egr{lr'-?l’:in‘?at]telsgir“)it“’n:lc’ﬂecﬁlL slgon

bl ock - 1“112tf-s“°F‘Hatbrt°Héelf eprlpdes shopetepndf| Faeiying @ ePRMEPE WER ®onponent
is 20 di spmayed, nemnvdbran parchiiog powet tet is theadbduhatt | previalihy mornédyiends to
the -tvi mbo@@w{%@aag&a waBﬁtldh%ntéattocéftglLﬁnuléaﬁfauﬁyétﬁ:nﬁeitttihe to |
oper ati ons nction S an e perforne e process | oops
back to decrsi o t?l eé%ka %%%un?mfiblecfejt“érm %atl on is made that there is no
mb? e rendering to be done. 25 Figure 2 is an exanple of a rendered page

wi th a touchal® eretanredesibodinergept ddr piesaat |ipvericdnt breovtidrs omethnds page
as it is HeipgteRashadl ergh whsn amB yREdod SEbeiaRgcatidnbl ¥s beash heatd@yuser,

LS &SR | aled oD, TRKES d by QUILCKET, AN £33 Lol optd TV and

touch what 3 ust been fea near d)

Addi t i onaiBegitisutt SO Riid (DU aTE H?rsipPaﬁdafﬁatbeh}&?@drli’lyea?i‘fief%ii t he
réfder tdisadewaiow highil hghtedxvissmlden Tots repifes poteanagie\dargslingr aerthe
respecti vldyo fR¢s@eidRhshigidgtésseEBMs Go1Y asthord-tbhavaapphidghati@ingan read
all articles in order, but skip the current article if, for exanple, button
202 on the 35 screen is pushed. A driver of an autonobile, for exanple, can
thus visually focus on the road hear the topic/title of an article and

qui ckl y fHRIEF {DESCREATION AROPesHn t he touch screen if the article is -
ngé of interest. In a pref erred enbodi nment, the browser audi ny pronpts the

user to advancg.! g, slﬂgedsgrh%%no&tcégy'agggctf OB oec %ktleo this 40

article press vance to next screen i e button
can be me¥&ETED “§f1%1‘fﬁf°8€lt P rfet Jr‘e's‘f’goq‘etf‘hjeedsé?%"e’ﬁpts?fbﬁfa% BSE#I=58hi ng
and/ or byemgsfiingny @foltbe itnveptihuwkesth Weliinenrerta shelidrpvingsar émtwhighe ease
wo oi m~l o 6 PCT/ GBOL/ 0=41G8 with which a user can press button 202 to skip
the current art-tlgﬁt@ 106 5 R A041 1P o SN Q1o UG OUS rBERILLE it
conparabl e to the ease of tdrning on the radio or selecting another radio
channel . BeFFYurt’S5'€™4 bl ock di agram of the system on which the present |,
invention may be inplenented. The EBML browser 300 receives EBM.- enbedded
content from aigetaver ks 140 exdhel ebbodvin eend2e8d pageesiibthe warrhebite t 0 an EBM
Ianguage RAPpSEM: 302, which parses the EBM. | anguage o~ the received

tent. The parser 302 then provides the content to be rendered to the 10
audlo vi deo synchroni zer 304, which synchroni zes the output of each of the
audi o and vi dEG9BER i dRs® GROFREIiEETRY AR EBREST PRMRICE pThe, PRE EREe 306 and
t he t ext ingespesctey FESimpitedehw=d308 bot h recei ve output fromthe
audi o-vi deo synchroni zer 304. TTS nodul e 308 prepares the audio portion of
t he EBML page IS & 306 di splays the 15
vi sual porti onFtlgg\L@t ﬁ%\t ngtab?sggync ?%%I ‘g’éa 8 %fn?ﬂ'géd%&d?xg port| on fromTTS
mbdul e 308. In a preferred enbodi nent of the present invention, there are
three stages FEtweertBpas i dgamfant heowERYl2 aﬁelen?énpdireﬁsemtaﬁioneqtfdehé! ng which

20 enaldegatitihsR¥XE Gt RedNQ SYRANELNY 280 aadidlananek stas Ualewsenderi ng of the
content: a) building of the nodel; b) construction of the views of the
nodel ; and c¢) renderin Tur ni now to buil ding the nodel, stage, of the
present inventiighres Fﬁ%“(s ?f‘ﬁ%ﬁrﬁ PES*RESAUECE FMFEOT L ThpoRENt s,
when t he hwaitfing:

Figure 6 shown an example of a view/model interrelationship; and



| anguage is parsed by parser 302, a nodel tree is built that contains nodel
el ements for each tag in the markup | anguage. Elenents for nested tags
appear beynsad/vrideir parent elenments in the nodel tree. FecTEBMmpIws t he
following code 30 < EBML > ( 1 ) < BODY> ( 2 ) <SAYAS SUB="This text is
spoken.> (3) <P> This text is visible.</sP> (4) 35 </ SAYAS> (5) </BODY> '
(6) . </EBM.> (~) would result in the nodel tree shown in Figure 4A
Specifically, the 40 PEl enent 456 (for paragraph) appears bel ow

SayasEl enment 454. The SayasEl enent, 454 in.turn, appear s bel ow t he

BodyEl enent . 458U* 7né'i’PP§s, FnFBBYY B ALI AT ¥l‘g /BRI of the

EBMLEl eneimted&d.at TppshtipxaftiersainecesspBy OHoR? ey <PTHrcBOaYardeds8 7 (e. g.,
"This text is visible") is contained in a special text elenent 458 at the
bottom of the tree. Turning now to the constructing the views stage of the
invention, as 5 shown in Figure 4B e the nodel tree 424 is built in
aceor dancEIRELED PEECRIL OF oY EREFERRED EMBODIMENT OF 1 L0

separate audi o 402 and visual 416 views of the nodel. The audio view 402
cont ai ns a qu%e@fi@ﬂb@ t%l Qli@@?&wi(rﬁgflyarﬂoiﬁare‘lg&ti‘]ﬁ@arl@lgo andudd 4),, which
are obj echs, [ ey eRENI 1.NGo Sl bl eyt 8T8 L0 198, 5RAKEN, Rhe BR¥oaBe tne |
text-to-speech vol ce to engi ne 3 4 or ‘}/ sone nedl a pFa er, or iItenms which
enabl e cAHEFBIE GFVEHE CBudt GOFYIRRE(F 1gPUt bPRFSTEATES AVEhé Ul 6SHueue,

palisi ng, retwodk, Thefwicsiern blpeiwlll6 Ipofrgicher Plpehriddetiet Aegumeht tise
content usabte ddysseuPR LW dHEO VR £56 tRENEBMD dys . VIS FahctidAdeIdcRg1@f, the
COMPONent s (4h cdele 422u0eld AS:AAGHERIEN - 120ost I (A2Bnaddln 432
440, 442, 43S, 4%6 In_the go el ,tre% 24 1s traveogﬁs%g, Jgt is Instructed to
bui | d it SFERA PAPE 4RG WLAPTTHOZE e eTHE P8y T LGP ERdering of
text wit Hieader gilferett afheliiPeess deprndieryabn Afiepehariate t agtegspeamaden t he
noslel trea 424isibn WeRRr al2 tel &tentiheOliahar (feirtad ithdalexncE a&ue al

attri but egpkbQMehbel fre2i AT @A) &RNE: dulll tRGpBREAR! 15T 8Qp4oAa, TaAVERSal Of
t he nodel_ tree 4@_4 _%uar ant ees t hat aJ.ent 1ej{yemsnts a:étgrtcessed bef ore
their chid"dFreP o ahd éRstir®ss “For ek atpl & that SRy GFeNe:h

!

, . s“Hedt &Y nsi de a
<S| LENT> q°88°ne3s fatfuertianldedp 1i4e £ e ferfrmardtiopyine degisdprrRigicki s a

t echni quelivwi deltpaknhantétt tibose bskidadetlitieralye ah¢ vdndaneedson@otfis t her

_e%@l anat L@.ﬁpl%@dTPﬁi@‘dh?fﬁito_eﬂaw&{ irshﬁ'&dn@mt{ ilssTlfﬁgyaJotr&;%ag tIF]»Otﬁ@f | ect
its own hehavj or us.e | o] it in e Lree.
For exarrpvllgl,la%a grYent Iérrlreefﬁu‘tncg%tn 2{}%/%3 glﬁs;i %%%rate ?Illeﬁu?%a%}tﬁg ‘%pa rgté%onﬁn%ﬁ nodes
falling HePsHhaleds A anfotie AT PRETITER: (HFaPTIESS t10695 \R&CE Tont ai ned
30 wit hi necheicoShbLET20EBME 1t onsibtemtipattidopts andaudiay Eherei bute ndyat i s
consi st enfenMétihgt BOIR @Skabl i shed by their ancestors. An el enent may al so
agier the views. For exanple, in a preferred enbodi nent, a SayasEl enent,
ITke SilentElement, will set the audible attribute to fal se since sonething
el se i s goi ng T8 be %p6kEh FARREat &f “HfF R RPEP Nt BxtC B¥ &ddi ti onal | v,
however, dompegdnt.|htuysgduesa Ahswijlecteadrthgbfett onothitsheageuds ditviievked02 to
speak theeagbsidutiutzed caomtvorlE OBEBIghediibly thadt 8¢ taktdddryut 8 iSUR=o" Thi s

text is spgkefynila, Rindah keSOt @hgd, tAAS ANt €Xti gbhe &y bl BIRNE S)
are 40 procCess S considered a

Do ow i L oA THRE preh 493 (GG Feah s Buetnoard aaedkiga openan

tree 424 28PeathirPY HGdESSRIPYRDIEayIBkeaid AdHe ERDE-Hes Y2RS5 AT EhPATRRTE BF

nodes 434he 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, button 202 on the

35 screen is pushed. A driver of an automobile, 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”. Additiomnally, 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
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responsi ble for the generation of an Audi o Qutput elenent (404, 406, 408,

41 0, 412vedyda#bdo i n Figure 4B) they al so have to generat e PETYGBUAKIG eSence
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accordance with all of the accumul ated attributes. So, for exanple, if the
attributes indicate audible but not visual content, the audio view 402 is
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ot her el gnegnt.ssysth special behavior end up using the default text

processi ng provided by the single root EBMLEl enent, which centralizes
normal word-by-word 30 highlighting. Since only sel ect elements are used
wi thin the nodelatreéerrd erPagdneitarh tHsePTesfRt bEtiRBRIPY hEheedpEe &fEe%i sual
Vi ews, tbeygarebetitcenppdsiisy dfeybadevheangheswleti@onpst ramkr gy which/i ews and

i34 0 the.phage.of Jiepgdesi 't'ﬂg %ﬁcﬁ%ﬁ%‘ta%?&l {Reyaduantage - g LRi smet hod of
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the vast “Rajorit onger"needed duting the rendering phase and can’

be del et 889¢Fhas Céxﬁé’i‘ﬁfébP% eI ements (434, 436, 438, 440, 442) are drawn
in Figure 4B with dashed lines. This benefit can result in dramatic storage

savings. A 40 Tﬁyﬂr@aho‘paﬂeb@fldﬁlﬁé kg mlr%t of NnBundizeds @k eh@@nand text

es be i Y ilt, a
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me ki ng the entry/exit to elenents; 10 objects requesting an interruptible

pause to the BN presentation; and (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
40 PElement 456 (for paragraph) appears below SayasElement 454. The

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

the BodyElement 452 is a child of the EBMLElement 450. The text itself
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new i ne ebpecitootiidxet BRilQWAr ANthe iaSHadnd/ hewds hBusuréass ierglida@ian sual fl ow
ofs text to be interrupted. Likew se, the <BREAK> tag can push an audi o

break obj ect to_the au thu Si Jpause in the audio
output. 25 As%ﬁodcé%rre%?l I%h%g%ﬂnéngg leF Fh gtr’l?u esfor ZEt 5 pR

handl ed, PP 95 0B S ﬁé%eqtﬁﬂm SREMOeh| Shatyfetl Bﬁlf‘kEBMn>t§ﬁd=réSA\FRS> inthis

exanpl e) e3xepliee SPOFisiebt Bl chent uts dihagaddiblaudicoithwsato \Fadws. ang nodes
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igure.§ .l at.i onshi et wee e node

%or t he exanp H% ﬁﬁiﬁﬁ Qg’ﬁ: &°bu rluﬁg a% Bp P! e?cpl(? a%srl%ﬁ‘ée atg 0 °queue 402

is built C°?%?%F%ﬁc“€§ha?*€sﬁa?%ﬂa3?+fé‘&dt¥i’ ttﬁéllf\(i‘&§%5tr°é‘§ pd¥s Phiment gravt peso

synchr onezedsn gheofidwhe EButdeganplealinve ewefeford exanjihent, AddsayavEBane402

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 spcken.”).

Finally, contained tags and text (i.e., child elements) are
40 processed. A node is considered a parent to any nodes that fall 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 parent node of nodes 434



35 item 602 points to the SAYAS tag 504, and audi o queue item 604, 606 and
608 point to the EBM. tag 502. This allows events issued by the speech

engi ne 30wotm/2baochannel ed to the correct node. The nodel ,pdnGBorexi6s

mai ntai ns references to the appropriate conponents in the visual
presentation. This allows the nodel nodes to inplenment any synchronizing 40
behavior required as the text is being presented aurally. In this exanple,

t he <SAYAS> node 504 takes care of synchronizing the different audio and
visual presentatjon of jtens 602 and, 526. The <EHML> 502 node Erovides t he
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15 later involved in keeping the vigual and audible presentations
synchronized have methods for processing the text (e.g., element 432).
These elements, like SayAsElement, provide the link between the spoken
content and the visual content. They register themselves to objects on the
audio queue 402 so they receive notification when words or audio clips are

20 spoken or played, and they maintain references to the corresponding visual
view components. Therefore, it is only elements that have unique behavior
relative to speaking and highlighting that need to have their own methods
for processing the text, A SayAsElement, for example, must manage the fact
that one block of text must be highlighted while a completely different

25 audio content is being rendered, either by a TTS synthesizer or a
pre-recorded audio clip. Most elements that have no such special behavior
to manage and that do not appear in the tree under other elements with
special behavior end up using the default text processing provided by the
single root EBMLElement, which centralizes normal word-by-word

30 highlighting.

Since only select elements are used within the model tree 424 to
maintain the link between the audio and visual views, they need to persist
beyond the phase of constructing the views and into the phase of rendering

35 the content. One advantage of this method of constructing the views is
that all other elements in the tree (typically the vast majority) are 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



2. The conputer inplenmented nmethod for synchronizing an audi o and vi sual
presentation in a mufti-nodal renderer as recited in claim1, further
conpri si ngotobe7ALEp of visually highlighting portions of thmE/cBE@m4sssed text
corresponding to the reproduced generated audi bl e 20 conponent. 3. The
conmputer inplemented nmethod as recited bn claim2, further conprising the
step of autoscrolling the displayed text to maintain a correspondence

bet ween the displayed text and the reproduced generated 25 audible
conmponent . 4. The conputer inplemented method as recited jn _any preceding
claim V\,ﬁEr‘gieﬁetWeéuﬂ?lblrém%b%r%ﬁfeﬁ FBRETH FVESr PRIt he text. 30
5. The cempeitmenitaipioanestiveen ribe hoigvwabk duedng ddiei viegnprensataffioglaine 1 to 3,
wherein the audi bl e conponent is related to, but does not literally

cor respond t ol,be, o B8 x el D SOMRU! Ghebib] QHENAI! bockA8; T aabhat [

any precedl ng ¢ e conponent_1s pre-recorded

cl¥ip. 7. é‘“éb?rp‘[heé’r‘l?zrrpimé?réﬁflb?j vﬁrﬁ‘t’ Hid B FERTTSEE $h aﬁ?f"ﬁfe%%d’??@“@l ai m
wher ei n that doeahinend scopprdd vhel Fuddpnrrogeesfdrk . inPETdi@BO 1/ 0- 1168 40 8. The
conputer inplenented as recited in claim7, wherein the nufti-nodal

renderer .is a,peiyor gop,_raq}q@,g text\@@pglsgz,zgrp PCTI G801/ 0. 1168 13 9. The

conmput er i npl ene nt ed as recited in receding claim further
conpri sing th&°3% ?cétﬁ 8‘?‘%‘&[“% tr}%?yelh'ﬁykéﬁﬁ ohg %@ﬁ ®‘when pressed by a user,

ddvance di spl aythSex?ql{eﬁtsﬂa PR alrEGFFERTED RS PR tor the pUdiP pse%enﬁﬁémrbus
article. - 5 lkBa The conputer inplenented nmethod as recited in claim?9,

further conpr 'oﬁﬁ&gcst b@q@fsepngafa ealt QLE:QJﬂtthg:ft bge duaps aaed A3t (A8 ua0hg

facilitate sel gctl % MMac 011 rn‘BF?é)rggu eCIrf syste 1<I or sgnchronl zing
an audi o and visual sen a ronin a dal” renderer "o rising: an

i nput device for recel ving a docunent; 15 a parsing nethod for parsing text
i7% t he rasesvests dosuperHessabanbe fapprogenetatiengisa alkhisbk e(enmportentso,
associ at ggh )wlhhtﬁéﬁ%oa@xttre@md42& %oﬁliﬁléliayl'lfeoﬁ\ocﬂéls ptayikbg, tiRecd.axt carhisl e

the genegaf e‘i r?ggpo?xd?% v§815'310@§ Oéleﬁtrqg59 dycgd. , ;12 thehg?%rop u;tﬁelr system as

recited in c I'ncl'utles nean i ghting
portions bﬂ’h]tlﬁﬁt’cf}gsbﬁlé?’éﬂrtaé?t ashs EB?“?‘ égp‘barﬁﬁ RBEMS6 Yee Vielhigd ibed - 2f¥ér at ed
audi bl e thempdrerdll tBeirTkhentedmg @indopstemudssergilt &g nepesdagim 11)

izacl udi ng nmeans for autoscrolling of the displayed text to coincide with

the audio C0”Eg”ﬁﬂkm%ﬁ@?&éa%‘ethteeééep%%éqe{ﬁgg&déongull%/t:&?de&egré%%ﬁé%ﬁ

generat ed audi onent in view
consider the follow1ng simple EB 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</Ll>
</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,



14. The conputer systemas recited in any one of clains 11 to 13, wherein

t he audi bl e conponent literally corresponds to the displayed text. 35 15.

The conpwen2eyabem as recited in any one of clains 11 topt3/ghimumsn t he

audi bl e conponent is related to, but does not literally correspond to the

di spl ayed text. 16. The conputer systeme@s recited in any one of clains I|i

to 15, 40 wherein the audi ble conponent is a pre-recorded clip. WO

02/27710 PCT/GBOL/ 0-t168 14 17. The conputer systemas recited in any one

of claims 11 to 16, including neans for receiving the docunent froma
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22, furt REFICYRPrivspag t1°| #Imcemﬁﬁ’érs%sewm mlfwwdmlérimfwet%men t he
al:idl bl e slorgiohesdt a péeriablar cont Esponds contdihed ttext . ™bs@Ahoddhicmegowput er
program a&€sy dhg ker ok Medusd lé%I:HQ{btﬁQm)rﬂﬁlﬂ&eﬁ&ﬁ:@p&%pblﬁ@r program
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Ilterally corres oﬂg% R ext.. 49 55, r’%u er program as Fetited in
cl ai m 24P 5% Redelc 578t 52t g é*ei/éﬁs?ﬁf@aﬁp%ﬁdeﬁslb 8k Méﬁwu\@-ﬁ segment
aut oscr obf i tegtdbs peaylwi.t Bxits Lo thei dciagdt iehhvidre foepestusdds genernnled
@'lg\csillg copgpoOAta roﬁgﬁ.r@/ cédl@.rééﬂlyAagf/éc@.\St}ﬁgvéet&l Fé@gexé{ngd-e,f\tlge <P> tag

a o c c .
Ul ora] ?gtili{ Cat%;,iﬂé f%ﬂ; ﬁ%g%s{jc ;Qﬁt]ac] ¢l calealic 3l 6ahcal S31 RIS ALG i ng

visual flo text to be lnterrupted 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. As the audio
queue 402 is built, references are maintained to the nodes responsible Ffor
the synchronization of the audio/visual views. For example, Audio view 402

35 item 602 points to the SAYAS tag 504, and audio queue item 604, 606 and
608 point to the EBML tag 502. This allows events issued by the speech v
engine 304 to be channeled to the correct node. The model, in turn,
maintains references to the appropriate compeonents 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 gynchronizing the different audio and
visual presentation of items 602 and 526. The <EEML> 502 node provides the
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*109%&' ()-!3Nf generating an audible component associated with the text; and

displaying the text while reproducing the generated audible

component .

15
2. The computer implemented method for synchronizing an audio and
visual presentation in a multi-modal renderer as recited in claim 1,
further comprising the step of visually highlighting portions of the
displayed text corresponding to the reproduced generated audible

20 component .

3. The computer implemented method as recited in claim 2, further
comprising the step of autoscrolling the displayed text to maintain a
correspondence between the displayed text and the reproduced generated

25 audible component.

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

30 5. The computer implemented method as recited in any one of claims 1 to
3, wherein the audible component is related to, but does not literally

correspond to the text.

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

7. The computer implemented method as recited in any preceding claim,

wherein the document is received from a network.

490 8. The computer implemented as recited in claim 7, wherein the

multi-modal renderer is a network browser,
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SY comprising the step of highlighting the displayed buttons to facilitate

gselection by a user.

10 11. A computer system for synchronizing an audio and visual presentation

in a multi-modal renderer, comprising:
an input device for receiving a document;
15 a parsing method for parsing text in the received document;

means for generating an audible component associated with the text;

and

20 a display for displaying the text while the generated audible

component is reproduced.

12. The computer system as recited in claim 11, wherein the display
includes means for highlighting portions of the displayed text
25 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

30 component is kept in view

14, The computer system as recited in any one of claims 11 to 13,

wherein the audible component literally corresponds to the displayed text.

35 15. The computer system as recited in any one of claims 11 to 13,
wherein the audible component is related to, but does not literally

correspond to the displayed text.

16. The computer system as recited in any one of claims 11 to 15,

40 wherein the audible component is a pre-recorded clip.
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third computer program code for displaying the text while the

25 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

30 component.

23. The computer program according to claim 22, further comprising fifth
computer program code for determining when the audible component literally

corresponds to the text.

35
24. The computer program according to claim 22, further comprising sixth
computer program code for determining when the audible component is
related to, but does not literally correspond to the text.

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

seventh computer program code for autoscrolling displayed text to coincide

with the reproduced generated audio component.



