;e3e07z,6TOs\ 1  Method and Apparatus for Voice Annotation and Retrieval
of Multinedia Data FI ELD OF THE | NVENTI ON The present inventiqﬁjhghgkgs to
dat abases, ﬂ“@“ﬁﬂwm&mmmmular to systens for conveniently creating,” Tndexing
and retrievi i tent including audio, inmage and video data and

ot her tine-sequenae+data, froma repositony of media content. BACKGROUND
Wth the advent of the Internet and the proliferation of digital nultinmedia
t echnol ogy, 1Metlzst amhAppasatus foari picaAnnetitimncad: RefrienalofiMultithedia Dwita abl e.
The digital nedia content can be tinme-sequence data including audio and

vi deo data. Databases of such digital nmedia content have grown to

vol um nous prpErpIGNTHENYENTIONOl s for conveniently and effectively
storing such data for later retrieval and retrieving the data have not kept

abr east of thEhajpresdndvention relat¢sco datahasss.oinddn phrtigalanto systemstfenpt s have

char act er isact By CREr G A feing g R Re PR BGR SUATTnfle

i ndexi ng and &gl videvddta aid sraet tomé-8éuicn®d d:04) frdm b rdpRitoryWE I delySéont.
typically have a low | evel of retrieval accuracy. Therefore, a need clearly

exi sts for an inproved systemof 20 indexing and retrieving nedia content.

SUWARY | n ac t‘ig@ (hh a first aspect of the invention, there is
di scl osed a rr%{iho gp%?ce annotating digital nedia data. The net hod

i ncl udes t he Withghe advenspithe ntametarsl the graiferatien of digitalanyltetdanscimbloghe
digital nedia data; and_.indexing the digital,  nedia da nd speech

annot at i of? ba¥stAmAuHel dgialdne hERER B reR g Bl ?Tﬁags&afﬁ@&aéoe@m ent.
Preferably, te fiRiHOeRESQ da%ﬂn@ﬁ@ﬁag;ﬁﬁio%ﬁ%i@%ou%ﬁﬁ aba%a?esv&%gcﬂ agfrtégce

using the 30 speech annotation. It al so i nc e the step of rec i ng

t he speech anmediatcontantdeyagaivel to Yalamnohe paipgitions. Hesiemerdtods. foOpt i onal | vy,

t he speech annot at.ion i s nerated usin farmal | anguage urthe t he
annotating ot B D ARy ook sith foun S s B bifvinighe
vocabul ary anghtBasleusot NeptrabfeaktBfahedeRIopniint i the YoRARS of sufledata. -2 step of
creating the word lattice may be dependent upon at | east one of acoustic

and |inguisstic know edge. Preferably, the nethod includes the step of

ever e AL 5 o8 AL Y Sad

accordance wi drb charactedsed byt difficultte athiveninitomatid ikt @nivenients fdexdgdarin
apparatus for voice f%gncgt ating diagi ta{1 nmedia data. The, apparatus i ncl udes:
C

a device for €hsyeho fHoumatiog. Suehes sypbrsasismstyricallydiave adovilgiet of  nedi a

data: and a ; LRdex g !
ORIGS! IRk PATKERRL Mol Glchty RIS SPkfbral SRREEY

annot ati on based on the Speech annotation to provi
20  indexing and retrieving media content.

SUMMARY

In accordance with a first aspect of the invention, there is disclosed a method of voice

annotating digital media data. The method includes the steps of: speech annotating
25  one or more portions of the digital media data; and indexing the digital media data

and speech annotation based on the speech annotation to provide indexed media

content.

Preferably, the method also includes the step of creating a word lattice using the

30  speech annotation. It may also include the step of recording the speech annotation
separately from the digital media data. Optionally, the speech annotation is generated
using a formal language. Further, the annotating step can be dependent upon at least

one of a customised vocabulary and Backus-Naur Form grammar. Still further, the

N
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I'n accordance with a third aspect of the invention, there is disclosed a
conmputer 15 program product having a conputer readabl e nedi umzaq}ﬁgrﬂ)og
conput er programrecorded therein for voice annotating digital ia data
The conputer program product includes: a nodule for speech annotating one
or nore portions of the digital nedia datg; and a nodul e for indexing the
digital nedia data and speech annotation based on the speech annotation to
provi de i ndexstap crfwdéadaingdnﬁwmtdla@'ﬁe imaydeciepeiaieotupintat last anerdflacaspieand of  t he
invention, there,i,s disclosed a nethod of voice retrieving digital nedia
dat a annot at ng\l,},}sflﬁkgg@% @B The method incl udes the steps of: providing

i ndexed digital nedia data, the index of the indexed digital nedia data
bei ng derived from speech annotation of the digital nedia data; generating
a 25 speech direfeygblyarie methoil endludes dimestey ofmwesq:)bldt:kiogs;heov‘mltdhetticadexed

digital di a_dat.a de endent upon_the speec r abl t he i ndexed
i ol tal nedi Progtas e R ARt aRE el i ep abfaniErR RidHerRE Gpoech
annot ati on. Reedred mbbytabldie met hod further includes the step of creating a

3 0 word lattice fromthe speech query. The word lattice may be created
dependent upon at | east one of acoustic and |linguistic know edge. 'The

nmet hod may al e _ste ofs chin di a

dependent upolﬁ(21 de}ﬁig}p‘k‘gghgh %%eec%m 3 CCt {lu ir}llae'%he %F%lsﬁgﬁcfosg(ga%%pﬂ%%sfrom
the speech quier yoivé hhot@ing digitdl ntedta dlftat'hl@e apparadus incledé&sd adedica fetapaechl t may
al so include the step of confidence filtering the lattice created fromthe
speech qdéry @aowla@ee%oramgwwsgf thq)dlgttﬁén@%d%tm Hy adayjee fopindexiag v,

t he met hod f taI medi a
dat a dependelrﬁléti otﬁl 128 IH% &qﬁgggé&ﬁwﬁﬁ&%ﬁg& gge%ﬁeé&%@gféag gener at ed
dependent upcproaﬂeir&hsédmaéla@bnencustom sed vocabul ary and Backus- Naur Form
grammar. |In accordance with a fifth aspect of the invention, there is

di scl osed an apparatus for 10 voice retrieving digital media data annotated
wi th speech. 1hhgcRRRRERiHSa Al MH&S of thedRVdnidn | tBére i HIRABEEIH Wntilterm™di @
data, the index of the indexed digital nedia data being derived froma word
lattice dﬁeatmqgmmméméawnanmmmeoneadablt: meedmghmng pedinguigaprogram devi ce

for generati ech guer retrieving one or

bor t Lons. of (ReREESE St A filafl Bi el nifh sbd ahE SunPeRESeBtth query.
15 I n accor dgiedudtindiudesSd Mbiuld $Repbedf annbiting vaNb: MBre d;;daﬁm dfshéldigrhlosed a
conput er program product having a conputer readabl e medi um having a

conput er pr oghedit delaorndeamedele ?rnndwng/meéegltaémedmeﬁ@arm peech anppgtign dat a
annot ated w des: a nodul e for
provi di ng inﬁxé‘g&g&glspgf{m érg{o P?QE?}E}&%@ ex. OPH{éhg i ndexed digital
medi a dat? bei ng derived from a word lattice created from speech annotation

oodul's fop 1 anAPGUIRE e & fouD AP P Ths Heveptiops B RudRa s epeabd o &
dat a_dependenjoidseitichiih e Hbdh @iy anratbd WARSPERAN The Wickib PinsRUEIMH

aspect of the invention, re is disclosed a systemfor voice annotating
and retri evi rﬁgep@w@i pravidingdndexed digitat medindates the index ofithe indened digitaliroedia peech

ndex g ne EbERIhe ST Stoeth eliutoarty Bho TRl Bel T frtEnEG,

annot ati @3 t asppéchvjudey;i adaseitvitighinedr niteél partidas of the iktRxed gighal medindaat i ng a
speech or voice query; and a 30 device for retrieving one or nore portions

of the i ndexelpemdsnt iponthespeeghdietependent upon the speech query.

Preferably, the indexed digital media data is derived from a word lattice created from
the speech annotation. Preferably, the method further includes the step of creating a

30  word lattice from the speech query. The word lattice may be created dependent upon
at least one of acoustic and linguistic knowledge. The method may also include the
step of searching the indexed media data dependent upon the speech query by

matching the word lattice created from the speech query with word lattices of the



-4Preferably, the systemalso includes a device for creating a lattice
structure from speech annotation. This device can be dependen?zgﬁﬁrbtoo
acoustic and/or linguistic know edge. 5 Preferably, the speech-anro agi ng
devi ce post-annotates the digital nedia data. The , speech annotation can
be generated using a formal |anguage. Thejsystems can also include a device
for reverse indexing the lattice structuré to provide a reverse index
table. Still ihdexedemedid datamit maycdlsudiachde ehel step dfaonfiderice filtedifg dadattissi ng t he
reverse index tail:ﬂg. referably, the s stehmiﬁ%cil u]gtﬁs a device for creating
a lattice striieaietBomthesRateh qiau npiodure shart-Hsforihe searching HeP-a devi ce for
searching the indexed digital nedia data dependent upon the speech query by
mat ching the lattice structure created from 15 the speech query with

| attice strucDptiesllpfthe hetlioddexbet ideclgddsahe stepliofsaathing thhendeyed digitalny al so

i nclude a _device far confjdence filtering.the lattice structure created
fromthe épee‘BFfﬁaG%tP;ﬂePﬁl ROHoRE X IHGEY: - qrg'ler’ft@? SReFEh QULY EH) BRICHESH ce. The

lattice strucidibrienflpdifatdeRRbRAGERRRARM] \H)Q%hlé’rg Anf IRk RIRaR FRROUSt i C
and linguistic know edge. Still further) the systém may | nclude a device

for searchi ngeramenar.ndexed digital nmedia data 20 dependent upon a text
query. Preferably, at |east one of the annotating device and the speech
guery is dependent upon at |east one of a custom sed vocabul ary and

Backus- Naur Faravgrdamoseyith 2 ftBRkpect HEBERVER SR thdre THEsRRANaNGSpAatasddr]
nunber of enbodi nents of the invention are described hereinafter with

ref erencelt o Ydiee Whigningdigitalpnegia data ammajated with speegt dibp eppasatye knckidgsirlam of

a voi ce-annot Ccar d] i ! .
Mvent on 9o ToORAEE AEFARAIUE o tpubg be e TIRAC U Blaibidfe,
modul e accor dbeige deivieldroin & Siord lattideagéai@hfromfspédvh annotatidn ofithe digital mediaS

Fig. 3 is a detailed, block diagramof_ a retrieva m)gule 300 according to
the first enﬂg@a@:ﬁéwwsffort&?@eiaﬁ%ﬁtsp%ﬁ?}i qpprys and & dgyige QS IITSVIERRE (08 AN | ock
di agrans of L Ces et ory: | i | £Vl ia content
in accor dancgpov\{\.llB ?ﬁfﬁ?@%é‘%@%gﬁ% |r(r1édnétm§§éﬁg@rgqlp g@&%\e{ﬁg%dﬁ%q@d 5is a

bl ock di dgram of an exanple of a conputer system) with which the

enbodi ment s Cl?xn be EﬁaCti sed. .and

) Fig.,, 6 is . a block diagr illustrating an
exanpl 6 of o MACETIBRE MR E Sibeectar e inkErery LECG HERHER omp e Al Len
DESCRI PTI ON  program product having a computer readable medium having a computer program

recorded therein for voice retrieving digital media data annotated with speech. The

computer program product includes: a module for providing indexed digital media
20  data, the index of the indexed digital media data being derived from a word lattice

created from speech annotation of the digital media data; a module for generating a

speech query; and a module for retrieving one or more portions of the indexed digital

media data dependent upon the speech query.

25 Inaccordance with a seventh aspect of the invention, there is disclosed a system for
voice annotating and retrieving digital media data. The system includes: a device for
speech annotating at least one segment of the digital media data; a device for indexing
the speech-annotated digital media data based on the speech annotation to provide
indexed digital media data; a device for generating a speech or voice query; and a

30 device for retrieving one or more portions of the indexed digital media data dependent

upon the speech query.



A nmethod, an apparatus, a conputer program product and a s32duy0@3 voice
annotating and retrieving nultinmedia data are described. In the foll ow ng
descri pti oWO MMRBTous details are set forth including speci FicI/SG99/00006
*cont ent - addr essi ng techni ques |ike 15 hashing, for exanple. It will be
apparent to one skilled in the art, howdver, that the present invention may -
be practise i {00 2Ch 1 G, alls. t | e wel | - known
oatures ar Eefistoabe G <R TR BB I crgapl Blick B AR Bombery
invention. gfedihnretanon] TRiRtdeviRE chlBe ddpeéadint aporPacBUsHe andeplifguibased system
of annotating nultinedia data including audio, imge and video data and of
retrieving kimwledgee from a dat abase. Speech is the nost natural neans of
comuni cation for humans. As such, speech is likely to play a significant
role in defining the next-generation of interfaces to data resources

i ncl udi g Npgl@asNthe BleeciafnBIRQMRE pBstOnnblagesdhe HipiRNhied dtith | TRe a

voi ce-centric intérface for accessing and retrieving nedia data. In the

fol | owi ng dspeeeh aniotatipn cabe generaedesinghefasygl kanguags. descri bed as nodul es. A
nodul e, and in particular its functionality, can be inplenented in either
hardware or software. In the software sense, a nodule is a process,

program Or'fl“99§§s!té?ﬁ‘s dah@ls8Fheludda HAALe fUP HALLSY iRk R tHE |RtiB@Ethhctireab function
or related functions. In the hardware sense, a nodule is a functional

har dwar e unptovitiesi rgwerse index tabe. \itillfughéreit mayripdudeaslevice foredntent For

exanpl e) a ul e be inplenented using discrete electronic -6
corrponei]q s, %eqspgﬁﬁ%reygqsm@e&ﬁ;.on of an entire electronic circuit such
as an Application Specific Integrated Crcuit (ASIC). Nunerous other

possi bilities exist. Those skilled in the art will appreciate that the

syst em can Rieferably, thapysteremciddeas davico fvicreating a lattice atrdetareeframdhs of t war e
nodul es. 5 Figs,. 4A apd 4B.are high-Jlevel bl ock diagrans |l|ustrating

modul es of SHECH APELY- gr%dﬁfl?féw{hdg’ﬂgg\é‘cﬁ%oéé?aéﬁ@ngéﬁ @3534/%8@-185 8d system
for indexin =\ i ; i Alcfure W hoh it is
practi sed, gﬁ@i@%@%@e@gﬁgg o%&?éntg%l%gg%}gﬁéﬁcg@ Qgggigd.l&léti matyr e\gl&ésagb dll)gblﬁ

practi skil wilerspedchagueryuwith lattiee smguieas of thtdndexed @ligita) metida datku The aysiemt he

red & cont eREYARS I LIRRS Fof ESTriehce ot e abiee B SO e
digital con dﬁezt:h Q&& kSprotifdd A8tbrRfst FHHE sdafhil AEVIEY. et ORI Akt fn Bot h
voc buyarg and B he 15

a custom se NF granmar 412 can be defined for the
descri pti vebe arged glependentpiponiat edst ame of paonisticoartdnlingaistizt kitavdedgeo dStile 420.

The annot ati.on nodul e 420 produces,voi ge-annotated.content .422 as |ts
oULput . whi ERIEE 5 SGIeTERaY i s8Rt 07 FOROINE RS HOoRAS AL TIHIR iU o
430 pr ogicegependent@por ax@Qed32 for the nedia data as its output. The

i ndexed content 432 can be stored for retrieval. 20 Fig. 1 is a nore

det ai |l ed bl ock di agram of the annotation nodule 100 (420). The nodul e 100
(420) post annotates .the content of the nedia .data 410. A speaker Qqr
harrat o 1 eDFaREoIYE ol R B anthipinggielRaonalE Seecandy IHERRRed]
speech usi ngg@n e bndGSEasRIrhived YRABHAYInd BackiONAut Porth Grandkhat he nmedi a
content 110 and the 25 fornmal -1 anguage annotation 112 are provided as input

to a content-synchronised voice
25 BRIEF DESCRIPTION OF THE DRAWINGS
A small number of embodiments of the invention are described hereinafter with
reference to the drawings, in which:
Fig. 1 is a detailed block diagram of a voice-annotation module according to a first
embodiment of the invention;
30 Fig. 2is a detailed block diagram of a lattice-indexing module according to the first

embodiment of the invention;



annot ati on nodul e 120, whi ch produces the post-annotated captagt20030.
Original annotation) such as a narrator's voice in the nedia content 110,
usual | y m weL0H53718 ot her background sounds in the nmedi a conPEBSGRY/M006hi ch
. “conplicates the 30 voice indexing processing. Further, narration sonetines
is not relevant to the actual media confent 110, and it can be difficult

for a conpuyter,to understand. Still further rtions of. the di a cont ent
10"y ndiEriise MRRIRIER Saeimgt 8 iRt ol 300 Rgq8hng e T
post - annot ahiyairhéntRF HeSnddiivnused as an alternative to the original sound
track. The post annotation can be recorded separately and may be cl eaner
and nore r dligsdat andi 4R arsliygheleseirtilonk diagrams ohadoivertmsed systean fomrirdexiegyal . The
post-annotation .is. used.as the.index of t nedi a content 1 in the

cont ent retalnpé%FVWﬁd’Eﬁdéa‘foi‘gﬁ‘?maq@P@a“%e‘ﬂ .the'lgl‘jfé?%ge n}fﬁh@%‘gf’i on nodul e
100 i nckudegyéniogpr oduction device for reproducing the nedia content for
presentation to a user and a synchroni sed annotating nmechanism so that the
narrat or' s Bgeesh bock/dingramafranteasmple of 3Zoimputeosystem)|, withlwigekethewi t h t he

flow of 10 the nmedia content 110. As nentioned hereinbefore, a fornal
| anguage 1EMROdiEents eambA Braciseds a'd voi ce or speech annotate the nedia

content 11@;, S Bléclﬁtgﬂ aﬁﬂllﬁﬁf}lﬁlghﬁ ekfRplERf ia.?atﬁ@f‘ irﬁé&ﬁ%déﬂcé Wit the

pr of essi onal “manner a o facl te the retrieva I'a content 15

af t er war ds firft dmbodiimentanguage 112 is defined to be spoken in a professional
way and using a restricted granmmar. That is, the formal |anguage 112
preferégl y has | ow conplexity. The vocabul ary may not be limted, but

riegul ar ex ' ions are used intensively. Table 1
I'Frust r at e?g?éyr)‘rp eﬁpgmﬁﬁggg%efi ned in Backus- Naur Form (BNF) 412 (482).

t 20 TABLE A nissingd, en Bpffarates, ja Tomputer progrdte ppodacEuend syistam €4r vbidee:

[ Januar y~Febr uary~Mar ch~Apri | ~May~June(J ulc%/( August ~Sept enber ~Qct ober ~
annotating and retrieving multimedia data are described. In the following description,
numerous details are set forth including specific content-addressing techniques like

15  hashing, for example. It will be apparent to one skilled in the art, however, that the
present invention may be practised without these specific details. In other instances,
well-known features are not described in detail so as not to obscure the present

invention.

20 The embodiments of the invention provide a voice-based system of annotating
multimedia data including audio, image and video data and of retrieving the same
S from a database. Speech is the most natural means of communication for humans. As
such, speech is likely to play a significant role in defining the next-generation of
interfaces to data resources including media content. The embodiments of the

25 invention utilise a voice-centric interface for accessing and retrieving media data.

In the following description, components of the system are described as modules. A
module, and in particular its functionality, can be implemented in either hardware or
software. In the software sense, a module is a process, program, or portion thereof,

30 that usually performs a particular function or related functions. In the hardware sense,
a module is a functional hardware unit designed for use with other components or

modules. For example, a module may be implemented using discrete electronic



.25 Novenber ~Decenber] Topic: [Fi nance~International 22 July 2003

rel ati ons~Hi st or y~Geographi c] The BNF can be custom sed to a specific topic
or a speciWo04p¥aker/ narrator. 30 However, once it is defi REI/SGIP/00MH6
encouraged to consistently stick to the custom sation in the process of
annotation. The BNF contained in Table ®-is nerely illustrative, and g -
numer ous variatli (o ' e P t in view of
thi's di'scl qonmeneitErSiroasth BHari ofth HuE b ERebiPalaidhy

i nvention. Apdlicaldon SperifidltegiatedidifditfhsiR). dVamesuts other pessititigey exgstodul e
430, which is 5 preferably inplenmented as a | attice-indexing nodul e 200.
The i ndexi rihoseakilled fothe apvillrappresinse Biat thegystemecan alsedejgnleraenied etd on 130
or 422) intgo an i ), so that a nedi a-content
segnent carf°BE" i{tﬁll%g%@grr%% g’\qlge%&%%rég‘aoﬁén ly. Preferably, the speech 210
is in pyl se-code nodul ated (PCM format) although other formats may be used
w t hout departing fromthe scope and spirit of the invention. A 10 lattice

engi ne nodHigs. #20andet predy gh-frveb blogk diagransiliystsatingsnodules ofahg fissje s,

know edge 21 inpuyt _and converts the. speech or apnotation 210 into a
lattice st r"‘&éﬁ’@f’%;ﬁ‘e ‘glfg%mgeﬂﬂfﬁﬁtvﬂggg’ Sedf”é%@?aﬁ“ﬁ_‘?&éﬁ%ﬂ kS ear e
kept. A worfedigbéntéi®t. dMRirA¢dIS dRa) WitH WAL RUbraétised] caniikhie BRiiSNiAge Wor ds
and can be seen as a linguistic representation of the input continlUous

speech. 15 ahdotideoi datankd mayradaedepepriaeiised exdtheother such dimgysequenaeedate: conponent s
in a cggmm automati c speech recognition (ASR) mechanism This nechanismis
referr to as lattice engine 220 hereinafter and can be thought of as "the
ear. and br gijp"4A fluddthies Me VR anrlotAIDRGIH BeexfRESERN| 4600 vAliGNGSEE notes, and
the "brain" Understands the phonetic 20 notes With its | anguage know edge.
Thus, aut ormnpiatespaw sligited megra cantant 440, preferablyusing a dormml desagiptive nt er f ace,

it ter ances TFiIEt. TH BIEALErerm ATD inaoViekd ot e A ianbpfiiongnodEFAL
| nconpl et e Btk ybaxfsdd Vsl CHRTBIE ghBhfle ACANRARERE rdFeR{ erably, a

voi cecommand 1 nterpreter is uséd to inferpret (and "understand") the
commands. Aleaériptbjedanguage amtpranidedas ampus kasthe aengraton thoduled20hdhent er pr et er

only to accept. command hi gh confi dence, .| nput t is interpreted as
"o’ dea P8R FRGLls 0 ofiss Vs amoated sHRtH 2t it eorPun RS out put
wi Il requesgroliged @ ﬁﬁ\ﬁdbﬂaghaqahlmcthdaha@ﬁﬁ%ﬁmulem pi8dikes idderéd!r € Of
acoustic know edgﬁzfor acoustic nodel, is preterably a hidden 30 Markov

nmodel ( HVMcontemt ¢3¢ fas thesmgdiardataasdtshoutpuso Jie indsped TomenictiRstan belstooed edge

repr esentssta hunan.voi ce in a given nunber of phonetic states and their
transiti ondOT & anpl'e) the word "LAST" is encoded as a four- phoneme
string,p¢/ L-AE-S-T/, and -9 each of the phonenes is nodelled by a HW
In the process, the ASR nmechanismor |lattice engine 220 translates the raw
speech dat &Fig2l )3 more detailegdlock diagnass efrthe hynotaticearodule 180 (420)t dhe hose

i ti t at ir t [ti t hat kept, | latti . 5 Th

Gat o st ructAPaTGADD S0 20e RAOR < BEcueifios Fermeiy caly 4B, AiweebGiorst  ca

| anguage msﬂ@}atérhaﬁedewdo%mmduﬁﬁ@ﬁﬁy@&ck@nh%ﬁ&aic@@gwﬁg@;?eel:ﬁ ubifig hr ai ned
on a given text corpus to provide an estimte about the joint probability

f or co- occuformaldeseriptiverianguage.aAsshaws in Figgl, theimediacontensd 1@ aodihedge

i ncl ud a yoc | ary set .and tactic,statistics about the word usage.

The cudiom SR BaRiRee 3RhoRRen B TpR Hroriacd & nBhliE % R ey e BN e
consi der ed @fmoRitioh nidduld £20, WM IPER ALERUhE PEte afifithic@RBAteaDPHR. The lattice
engi ne 220 uses the | anguage know edge to search through the phonetic

| attice for an understanding. Referring again to lattice 222, a lattice is
a data str ”6%3{:1%1 &nridtariof! §ic%s 3 hat a3 oice in the media content 110, usually

mixes with other background sounds in the media content 110, which complicates the

30 voice indexing processing. Further, narration sometimes is not relevant to the actual
media content 110, and it can be difficult for a computer to understand. Still further,

portions of the media content 110 may not have any accompanying sound track.



.15 under standi ng) where all sound-alike words are kept thaR2dulg 2008se to
the i nput speech. Fox exanple, Fig. 6 illustrates a sanple lattice 600 for
i nput speed¥O BF7433%et chart switch tenperature to hi gh". The RI#RG2498406 610
“in the lattice can flow to the nodes "chart" 612, "charts" 614, or "the"
616 as indi cat ed by the single headed -drrows. The node "the" 616 can fl ow

to "charts” In turn 20 618 and
Chart+ o150Ror Bapigoian BBy s s fitihtid® GRgrelel i 620 can
flow to "t qpRRr qth'érpest digatation @dﬁﬂfbﬁ@&&ﬂ&i sefpaﬂatély @He nidy bd QearRe4nd Mg node
"to" 624 can change "five" b24) "high 8, or "on" 630. For the given

i nput speech)evamtethterqbwemmru easiet amlemmdaeeuxatpcetrmab Boposgamnot@h iand 628.
Al t hough th do t d_ f
o’ aop, g BB el 58 ASBLRRER; DrdB o St i M BRME A B

grammat iscal4gent ence is I|keI y to be found. The word hypot heses for a

speech segnent are sorted in order of a conmbined acoustic and linguistic
| i kel i hood according to topic-specific acoustic and |inguistic know edge

212. A h h
seqment - age isssratataion pavcufi A RiiaRte ERirg o BrVice tor ehradudiglif ) "t he
word i dent 'rhydlhtceﬁct:tt foaﬁésértaamart@la%laeﬂ dnbi @heﬂt@ﬁ‘lséd kRhotatity ﬁmmam 18§i S is

true. In Fig. 6, the word in the node is a"word hypothesis, Note that nore
t han one setgmtethe nmatotﬁsaspgeréswednctecanbetaumlthme:omsctly aligfednwithl thefhmy of ore, a
node in Fig, 6 corr ond to many speech segnents not shown in Fig. 6.
The toplochcfhﬁé“qgaff}/‘t if(fl ce 222 is expected to be the correct
transcription of the 5 speech 210. Transcription refers to the correct text
scfipt of the narrator's voice. However, if the correct one is in the
second or tAs$ menpomdderainticfonesa ﬁﬁmtahlenglialgelliladﬂmte&mblg usedhtosvdiee accept abl e

T R P
a reversed {pagy ﬂr@ﬁkﬁox?a:l; fnanfier AMHRS fdcNRatedhd tetifeval 8f meQid dilent | at tice

segnent, in 10 other words, a speech segnent, can be quickly retrieved
usi ng ast abdfterwexadsu@ foﬂnaldangtmgd 1 lhﬂdeflnerbtoeba@ekelk ayaprafesspmakbway aid keys,

whi ch are associ at ed th rel eyant con ent. addres verse i ndex
Phbl o 355 DR bR LE i 168 is, T forBAk AOEHAGE 11 2 aREEHCIRIRY) & 240, To
further Sp%ﬁléxlgd'%ﬂ&aﬁﬂﬁﬁhgh(y ﬂbttbg@inﬁt%\deﬁt&‘%%dzlﬁﬁﬁﬁbr%mn‘% ag@2, content

addr essi ng techni dques are app to the table his 15 nodule to
produce t hecdl}mdati«m apoused mtedsivlnt Tabie 1 dinstuates afsamipde laaguageedéfimtdin ng

nodul e 200._ Pr. ef c addr essi ng technique inplenented by the
engi ne rmdu?%ﬁktl %ﬁ@h&ﬁ@ 2%‘1%%) is well known to those skilled in the
art. Qgqer techni ques may be applied w thout departing fromthe scope and
spirit of the invention. 20 A bl ock di agram of a voice-based retri eval
system 450 accor d| ng to the fi rst errtiEABhErlt of the |nvent| on is dep| cted
iTn Fig. 4B. S . S 8 g . or
conmmand speech 460 as |nput to the retr| eval system 450. There are tvvo

t ypes of spee@&m HNET .Y e}%ag%%(ﬁ?vggigg%ﬁggech 460 is input to a 25

front-end processor nodule s and interprets it to
provide a spedimef[JanuyryfFebnoiry |Mamt$epxhlmaﬂmpuwm§ist SérembérdOdtoldr] nodul e
470. If the speech 460 is a speech command 472, the fr|ont endr'%er ocessor
nodul e 270 t ak¥eveaderBesssterhg actions. A voice (or speech) command 472

provi des an i nodul e 490 to conduct
certain oper atﬁisog)néjﬁtlha%g%ﬁnger&’%?rt‘lﬁﬁge %JF"?EJ?‘E&%ﬁG‘*%g%ﬁ%] sane applies to

| attice search engi ne nodul e 350, discussed hereinafter. A set of speech
commands 472_can.include STOP. NEXT FF. PAUSE, etc. ) far example, like the

panel buttons of a VCR pl'ayer. The STOP conmand st ops -11 the retrieval
process. to the.next search,.result. The FF or FASO
EoraRD conmTanaNES D eugpBeRad Asberiit bl O = SpRe e sSRR ot o1 ope i
the poiqy, ﬁ%w'eteﬂ Sndet RIddfihed, Bt i 8T Lﬁteﬁ% esﬁsts@éhuyTéticg tb%ho%ew

input to the lattice search engi ne nod preferably the attlce and

t ext sear chinethgipnecesafiansot4@0n. Tlﬁc BNE¥ copereid id@@bles] isaheralysiflestcdtive candand
472) the speech 460 is treated as a search key or query 474 and passed to a
retrieval nodule 480 to conduct a search of the indexed content. The

retrieval nodul e 480 al so preferably receives the custom sed 10 vocabul ary
and BNF grammar 482 as additional | anguage know edge input. That is,




the speech query 474 is preferably spoken in the same BNF @eamys®003nd

custom sed vocabul ary 482 as the one 412 of Fig. 4A used in the annotation
syst em 400WO|00/45338ponse to t he speech query 474, the retrieP&I/SGY0N06 480
‘searches for the relevant nedia content. The retrieval nodul e 480 provides
its output to the lattice search 15 engi®ne nodul e 490 as well. The lattice

orovi dos daPio SR atlal b8 stk GOINES SRR B ORI o one

sear ch resuidclosufeewitisan deparfing fiotiteyceopel @ dtspirigake inveftim. Syst em 450 to
navigate the |ist of answers using a speech conmand 472. 20 Fig. 3 is a

nore detailed bl ock diagramof the retrieval nodule 300 (i.e., 480 of Fig.

4B) . Voi ce command s OAUER €.l . | at ti£e..engqi.ne nodul e
320, whi on B2 B pdord defuiBl bk iarhBrilRiheliRe fuocld 15 uFERA mow edge
312 as 3n igpgretably itnpléhented s A Mteéeindexife toduRkoPUE Mhe ihB&iN@MoEnERO0Y 310
Is converted into alattice representation 322. Simlar to the lattice

gener at i on ceaverts\speerd 318t (.ec theapagt annotasion 180 25 422pinkd arFingexel comtent|242
hypot heses ar reated, which are sorted and t.hen short-listed 344 by
applyi g a EhEDRrbE s miarcbal® s e by wiglly AR iRt dien Yot neses
are ranked Prefefdbfie theXdpe8GPRED isGn gglﬁelcbﬂgﬁhbﬁﬁliaﬁéd (PN fopsk, atidudh oBR$SI NG

t hrough t he confi dence fil ter 330) the ward hypotheses within a |ikelihood
t hr eshol d dommathimay be used witheut d@parting@ronnh thesgopeiandspiriodf thérinventidr. dence

filter 330.and the indexe Qntent 342 4 roduced t he

latti céai nd%ti‘f;%%"%%@f’gu‘fgzgﬁﬁceﬂedt. %sgf%‘é’ ﬁ%quj:[l@uéth g’tyl?’i"%’@gg ear ch -12
efgi ne modyngyRRfde 2T0dS inpub ind Estivelts Rk s{pb&éh Gfan¥BiafloR PO NS § Batiiks used as a
search key 1 oo retrieve content 342 in the reversed 1 ndex table produced by
the | atti cetrincttieex23g weth the hypothests of speeste tramsgeiptipadare keptr tA4 wiondlaktecet | ce
segnents, i.

eqment o' cGORESIAEG FOUEY G LUPKHRENY TS SRLEm e SR Seh g dorea by
the key worgsredablindfthéinpui dhtin@biPdpeh. an entry in the reversed index
tabl e. TABLE 2
15
Acoustic and language knowledge is used by two major components in a common
automatic speech recognition (ASR) mechanism. This mechanism is referred to as
lattice engine 220 hereinafter and can be thought of as “the ear and brain”. A natural
“ear” transcribes speech into phonetic notes, and the “brain” understands the phonetic
20 notes with its language knowledge. Thus, automatic speech recognition serves as a
means in a user interface, so users can issue common commands in a natural way.
That is, speech utterances result in computer actions. The system is able to react to
incomplete or inexact in which command words are embedded. Preferably, a voice-
command interpreter is used to interpret (and “understand”) the commands. A
25  rejection mechanism can also be provided in the interpreter only to accept commands
of high confidence. Input that is interpreted as “no idea” is rejected and is provided as

a separate output, and this output will request for a new input of speech utterances.

The data structure of acoustic knowledge, or acoustic model, is preferably a hidden
30 Markov model (HMM), which is used in speech recognition. The acoustic knowledge
represents a human voice in a given number of phonetic states and their transitions.

For example, the word “LLAST” is encoded as a four-phoneme string, /L.-AE-S-T/, and



.Key wor dAddr ess of Address of Address of SpeechSpeechSpeechSe@eiuty A083gnent
2Segnment 3 10 An indexing probability for each segnent is also preferably
provi ded iwdio/as37sig how | i kel y t he speech segnent matches tRET/S8688/@0A06key
(or key word) in the reversed index table. The matches of speech segnents
at each entry are also sorted in order -8f 15 probability. For exanple,
speech segnent and. 3 ar r.der in.terns of cr.easin robability
(PecT hr arReh ot s piongBies Bt B BRRYY 4 Bl Refe i doncr B ite peech
query al sojy metizoaerd%me@bhé +atvyspeécm% :zmglwmma g ROprBRPAbYy IS T ue,
which is re erre to as the retrieval 20 probabi G ven a Ilst of word
hypot hesesPGM fdrmas priechosgusbopetia $tateh gpbthbie trassitions @‘aam &eptdn@ratibyy one

agai nst the speech segnents in the entry of the reversed i ndex tabl e having
a key word that matches the word held by the word hypothesis. A scoring

appr oacf "fh@?ﬁh@bfﬁ&u?@oﬂﬁﬁ rgéﬁnawreage {sSretetably SPN-SAAT AR cA 14D ed

probability of indexing an trieval bablllty cah be used as Tan
I ndi cat or mbdéldthatxiesarile veird usage ofed }uhnanslangﬁage f Itnairained ohagiwndext! so

ordered in terns of ihe scorln or .users to The sear th sults 352
are out put “¥Puy WePfPéi i3 &ESUBAG QRE‘)“%‘&B‘H&’H"@%&D’&ET %8&‘?‘\!}33%0 Wﬁ?&hal ly)
the modul e%%(?d kifin ”ﬁ‘h?s”i%ﬁéx%% ofld Hdcﬁf‘de@?%% @ﬁ e nmodul e

T se exe cont

-13 350. I's pernmts text ret I eva ent 342, in
whi ch a t exhtistios apod4te eand bcfagen e chssomired Ivad:abludmry &Bhﬂ-‘e@tanmrmzh aengi ne

nmodul e, 350. The input text ca used ctl e search key. G ven
the fuldy P%R’e‘éﬁ"ﬁﬁﬁ?é(?’@é’ﬁf‘% gre 4‘2?3‘3"? 3 g@‘hﬁ@"@* dgementiongdi ent, such

o211 ©_Ohoelahe!ERGE Sping 390 Bees'd G ERH K0Pt 14 DAKIARFEF M content

én a user types in text as a sear e sedr process-Is simlar to
what is depkoretiedattiee fornhemdemstandimgever, the [ist of word hypotheses has a
single word with a retrieval probability of 1.0. Thus) after nedia content
is indexed, the retrieval systempermts a user to speak or type key words

toretriev . 2 etrieve by
L, ety Rl e P42 1 DB, AR R bl °L L Y
advant Eyyeousddrstatidiag, wiatal) somdvalikiswors atbdcepseﬂt e ciased diednputdpécehs | eve
any tinme- sequence daé ncludlng audi q, e and video data. This is

pr ef er abl yFefosiample Blystrates aﬁaaa’géateep for inpus spesch RE ¥ icBat i on. The
use of a fQapyal (e S’:ﬁ%&&hﬁttb %h:"am%%esé&”ﬁsfd 1?:%‘&1 tllée’k%iba%%@&» :Lé‘ﬁ gescuracy

of the indexing a processes nport ant y neans o voi ce
annot at i on}‘chHan® 6125 tchants’s6 Bhloe “the” i6ih6eas imdictited inthe su:mgic/ bedded tirgwan@he

ol e ohode she” 6 fan B Bt “ettiin BTE B uo etagy BEbGan Flow i vRERG o ot 1o
know egge, mgﬁa 8hat® 6195 AR 16 @ReBNG20Y "B B Whi n%qaaﬂ&“m?chh%%x' ng and

retrieval performance. After the annotation and I ndexing process) t
cust om sedcinfiowed gmmlmram:eb 6221 dlemperaturdieb24rftexetd ‘tohéZhtTHearode étmé of

nef.erence ring retriey vant sly, , dexi rocess includes

generatl nggg 4 raft ?l?%et‘br ‘é& .@3, lﬂggfgérly%e&%té% éﬁ ger&n@m Mgedhne

reverse i ngiqdv Wdald fcltfie hoBS R1)'612420E62, 894 bfi& BES. IARhough more than a
dozen sentences might be derived from this lattice, when applying the word usage

25 knowledge (i.e., language knowledge), a grammatical sentence is likely to be found.

The word hypotheses for a speech segment are sorted in order of a2 combined acoustic
and linguistic likelihood according to topic-specific acoustic and linguistic knowledge
212. A word hypothesis is an estimate or guess of a word for a given speech segment.
30 Itincludes the starting and ending points of the segment, the word identity itself, and
the probability of how likely this hypothesis is true. In Fig. 6, the word in the node is

a word hypothesis. Note that more than one segment can be guessed to be the same



25 Optionally using voice verification, the systemcan be peuUslgr2808sed to
use person vocabul ary and settings and be secure at the sane tinme. Speaker
verifi cat iwooye33es as a nmeans of user authentication for pPCT/8G699/00006
“protection and system personalisation. A speaker has a distinct voice print
whi ch can be used as a personalised cod®-for user 30 authentication. In
thi s manner, éh% ;{y temcap .verify a user's identitgl by the person's voice
char act er i $¥qrés Therefore,a pogs;in Fig & mayLoresRanddoiany s SMeptsHPtut t eri ng
pronpt ed t@%&,ngrpﬁg.eg'd of using traditional text-based passwords) to
produce a vol ce -14 print nodels. Access is then controlled to the
system by a verification process using the user's voice print. An unknown
speaker nust read pronpted text and the speaker verification checks the
speech agailhgtion ploiGRintae g@“i‘%z%ﬁiéﬁ@?te@)‘&@" the roErect BansaEpon plihe

personaki s L hC . - I r 5
prefer e%ce‘ig?}e\%ﬁr%tr%hgﬁ%&ggpﬁggmﬁﬁ{ot}ggg&gé&?%é‘ég&@%gg@&%é%%g‘é#é?nbef ore,
t he enbodi Hywevenfif theeormatamkiioin thasecbed omhirddadedd terfisng tiee kelihobdr
system such as_ the general -purpose conputer shown in Fig. 5. In )

parti cul ar Scemethifp§ afeeptabie 30 1gag asiihe somect ansvet 1p shorinlistede Ahe dattice 322 iswar e,
or 3 10 conpiifly I ABEARa E%EHHIBInRAulk 80 TR YL ke iHAE, FRUOAAY Process
steps for VoOice annotating, 1ndexing and retrieving digrtal nedira content

are effect eglilbya ré\etseddhdexnsble 232 ReindeX theddtted D22, saitifat @d4tticesegment b t he
conputer. Again, the software may be inmplenented as one or nore nodul es for

i mpl endfit | wiher pvoTds, @peerhgegment, qande quicklyrespenedaising ataplerlpokup. sAconput er

program t hat us f rii upet i,0 H relate

functi ons. r%e?%ﬁb%i%’xuﬁggeﬁ[e ﬂ%eygvgg &maté‘rsg&%r@%e)&é%@%‘r%ﬁ%ﬁ?%?tego‘ﬁﬁﬁfgf'v%adabl e
medi um i NQohRhNatidrébeess t Teag Cersteitide £ MbIbeIaY ik peshilial & inphtiiea-content-Sof t war e
is |loaded into the conputer fromthe conputer readable nmediumand then the

conput er c@ﬂﬂicé%nibaﬂgm@ magpler240; diedurthey speedatmutaakup seagetuin the senegsedi ncl udes
Fecor ded onga k32 S e g Wi s BOLBIEN e P08 b,

conput @5 Prddudéndprodute the dek&l ontaptL47 atRhebetpabbthe dteed-mdeghngnt ageous
apparatuses for voice annotating, indexing and retrieving digital nedia

cont ent i n maedide 380 cBrefgrably: the centeniciddiensing techrique implemented bythe engine

Copat dey: Cheill S0 RSN IR s ARG oitie Bl Rt B0bBen, nave any
of a nunbertedhniqiieh eiaybel sppliedi@ith@@ depaithg frofOhk isbEpednd¥pRitof thexser
printers, plotters) and other - " reproduction devices connected to the

comput er 50RYeNtiRB. conput er system 500 can 30 be connected to one or nore
ot her agrrputers via a conmuni cation interface 508A using an appropriate
conmuni'Cat i on channel 530 such as a nobdem conmuni cati ons

A block diagram of a voice-based retrieval system 450 according to the first
embodiment of the invention is depicted in Fig. 4B. To retrieve media content, a user
speaks providing a query or command speech 460 as input to the retrieval system 450,
There are two types of speech: a query and a command. The speech 460 is input to a
25 front-end processor module 470, which recognises and interprets it to provide a
speech query 474 or a speech command 472 at the output of module 470. If the
speech 460 is a speech command 472, the front-end processor module 470 takes
corresponding actions. A voice (or speech) command 472 provides an instruction to
the lattice search engine module 490 to conduct certain operations for searching and
30 browsing. The same applies to lattice search engine module 350, discussed
hereinafter. A set of speech commands 472 can include STOP, NEXT, FF, PAUSE,
etc., for example, like the panel buttons of a VCR player. The STOP command stops



-15 path, an electronic network, or the like. The network meyuiypdogde a
| ocal area network (LAN), a wi de area network (WAN), an Intranet, and/or
t he I nterneavo oss7g£onput er 502 i ncludes: a central processi RCTSGAN006
-(sinply referred to as a 5 processor hereinafter) 504, a nenory 506 t hat
may i nclude random access nenory (RAM -ahd read-only nenory (ROV),

i nput/output. (10 interfaces and 508B, a yideo interfacge 0,..and one
orpm)re s!to oF@(grEt E—ﬁ@]ipé%"sesbgﬁéprgggﬁ@%?@@&ﬂeéﬁp ngxXhi T&9 t'i'ﬁ% o' 5. The

storage devmg%@ﬂ@m c6RRRINA lskids RSh %suﬁ_@gﬁicﬁf){. e BRUSEJAmart f ! OPPY
disc, a hard disc drive, a nmagneto-optical disc drive, CD-ROM magnetic 10
t ape or anyswphetrthepoiat, asiithen aflemonesunieahe bationt dhagis provided as implt toknown t o
those skilled in the art.. Each, of e co nents .504 to 512 is typically

connect ed t Hedalics pcaﬁchrcglggp Wﬂ@ﬁ%ﬁé@ IPT%%‘{;B@G}EC iqttéceaarﬁ{]tgxﬁss%r chigRginen turn

can consd st ofy flatgp, address, and control buses. 15 Nunerous other devices
can be enpl oye%‘jl as part of the conputer system 500 including video capture

cards, scanners, sound cards, for exanple. Such devices can be used to

bt ai id di : data f by th f Fig. 1. Th
Vi deo i i or Fabe Speech 0 i spssah comaad 97l ISGph gD THoARYH iclos

id [ ; ' j ' 516.
User i nput 18y SAEL PRt SR 0 a0, 780 @il FROHIAR ™ o o

i nput devi céasdexedicdniti Therdreoal biddble 480 nalsexprelptably fereivpethatoustopdseduse t he
keyboard 518 and/or a nting device such as the nouse 520 to provide

i nput t B t h&oeabwsLY and ﬁfi'lz’.gram@agw( Bradgonaklangyage knpwirdgs deput o Lhat is,

il hustrati ) . ot M.
defarting 1 ESHIERG LR0p0 AnR e veeofel AN R Rl B U L0,
t he embodi mMyBgabuRiny H82 gy the bha 4L of Rilg L4l ukddn Pk AfiotdtRihMystein 4001piat i bl es,

one of the Macintosh (RTM famly of PCs, Sun Sparcstation (RTM, a
wor kst at i onTespoRggdo theyspee rsitén thedpisigvalrmodide 480 semches ifordbe releyany
systens suc " - . ] e
f or egoi ng igne??ear%n&'hggﬂg(rg}% a?%ﬁﬁgﬁﬂg#ﬁ@%%%%%M‘EPOJ&%E@%L?%a"gé:i ch the
enbodi et s epginé AvdulevO0tas avellmdhe Retticy @it teadarch epgineirhoduld 490 pacevesses of

t he enbodi nents are resident as software or_ a programrecorded_on a hard

di sk drive {nfiexed eantgnt 425 arinpyt and nrpwdes ssarchirpsuits $92:395 itgoutput. Imecase
conputer re i L i S&ar 504.

I nt er medi at gﬁs %‘ftggggg%g%ﬁ%qg?gg?g’n@ gﬂ‘é?’%@ |a§Uca§ﬁ ﬁ%&glékgﬁgﬁgggﬁyggat a
fetched froge hivgnethediskofmpwes Bimparspeechieehmaidy/a. he sem conduct or nenory
506, possibly in concert with the hard disk drive 512. In sone instances,
the program may be supplied to the user encoded on a CD-ROM or a fl oppy

di sk (bgt h re L ; . i yel be read
by the géser gﬁl ?n‘?% h%orﬁg%}%%cﬁﬂs%dlgéﬁn%ﬁ%fﬁ]ﬁ%}e%?%l gllé}r?ﬁ[e{:@edd(\{ F '(5}!‘t8 ﬁyg%*rput er,
for exanpl e 4B$t Molcefcominiands of dneeriee 8Pl arerinput 36 & fatGEerfine moddlet320, whichwar e

from other 10 conputer readable nedium This may_ include nagnetic tape) a
ROM or i nt e@ISQtP& °@P}YJGP°(“JCS@°W&%'H@{‘61‘8&‘!‘?%’1‘“%’7@%3 312 FANGNBYL, fHFetHEVE e d

transm ssio pen foIyaTe Lee, a conputer
readabl e Carﬁgﬁé&ﬁﬂéﬁﬂlggﬁ géo Cl 'Xﬁ%\é@? angg%%{e}’%oﬁ?%?@t(g%}c?@% ranets

i ncl udi ng eirepresentatios 822.sSimitaramtheiladios paietation220 bycdthel lamiceraigine meduland t he
like. The faregqaing.is mi{yelﬁ,sexerrpl ary of relevant conputer 15 readable
medi uns2> Ot KeP O Bty At Werdypatisees aneereathd: Whish e sortad end denshordistedidfar t i ng

fromthe sc L e P i j | d}@;p)o dul es of
t he i ndexi ngggﬁgr}g‘ﬁ#{eﬂz@ﬁg&s@% g?neﬁ@gééafengjént%{gg} a p%%éégssépés carried
out in a di sinkedun erdenafurensticrand linguistit HkelitRodo Mifter passirgxhapigh)the0 t he

i ndexi ng processi nggﬂnd t he i ndexed medi a may he provi ded at one or nore

sites in th&opleense filterdd), theavordiypatheses withinba Likelthoodshreshpld arqehaslor ) may

be carried qg{cdagﬂgnot her site in the network.

30
The output 344 of the confidence filter 330 and the indexed content 342 (242)

produced by the lattice-indexing module 200 of Fig. 2 are input to a lattice search



In the foregoing manner, a nethod, an apparatus, a conput e22gulg@038n pr oduct
‘and a 25 system for voice annotating and retrieving digital nmedia content
are di scl onamloo/488isy a snal | nunber of enbodi nents are descriPETISGHoa06ET )
it will be apparent to one skilled in the art in view of this disclosure

t hat nunerous changes and/or nodificati-02s can be nade w t hout departing
fromthe scope and spirit_of the invention. -17 dains: 1. A nethod of
voi ce annoteagingdnaduds 330 T thedasuungshst of ward Bypothesesds wigdiasa setrelbs of : 5
speech ann ' . Qne . | ' QI ' ta; and

I ndexing s th“?jf%’% co?r‘ée&qgaggf@%%\%?%ggé% gﬁlﬁgirg{h}cgh bgggéegmg%'t he speech
annot at i on jhdexpgOmibdeici200erertvemrelinder e sbrts the 1dttice Bainfmts, aeC @pstcng to
claim1, further including the step of creating 10 a word | attjce using
sai d speecseamems.ACPOREingto searsh ey woadsactherspeer eamentsiGorrespanding ur t her

i ncl udi Rg the fi. r.dl al ti rately from said
i gi tal SnedtieBkPLaR it gAY B RaG S AL VAL n s ARG Bl fohel o8 07
wher ei n saifl epf9ef thexenerked index tablegener at ed using a formal |anguage. 5. The
met hod according to any one of clains 2 to 4, wherein said step of creating
said word lattice is dependent upon at |east one of acoustic and |inguistic
20 know edge. 6. The nethod accordin (r?y one of clains 2 to 5, further
i ncluding the step of reverse indexigla&@ag word lattice to provide a
reverse ind@x ranre. 25 7. The Nernod accorarng to cralmo, rtuartner
i ncluding the step of content addressing said reverse index table. 8. The
met hod acqor Keéygwérd arly @uadredk of!| i nadlrdse of , ARiréss oAl dl annot ati ng [step
i s dependgnt upon at lleast one of [a custom sed vocabul ary pnd 30 :
Backus- Nayr For m granmar. Speedtn appar aXPgectf or |voi c¥Pea¢thot ati ng di gi t al
medi a datg, said appar at 4s J.n@ﬁt! dei Ngge g&f“' y %%gﬁ'nehr? rﬁpans for spejech
4 g nedira da

annot ati ng one or norg portions of} sal I dgital taf and
10

An indexing probability for each segment is also preferably provided indicating how
likely the speech segment matches the search key (or key word) in the reversed index
table. The matches of speech segments at each entry are also sorted in order of

15  probability. For example, speech segments 1, 2, and 3 are ordered in terms of

decreasing probability (i.e., high to low).

As stated hereinbefore, a word hypothesis of a speech query also comes with a
probability of how likely the hypothesis is true, which is referred to as the retrieval
20  probability. Given a list of word hypotheses of the speech query, the hypotheses are
evaluated one by one against the speech segments in the entry of the reversed index
table having a key word that matches the word held by the word hypothesis. A
scoring approach is employed to rate the final results. For example, a combined
probability of indexing and retrieval probability can be used as an indicator of how
25 aaéquate the match is. The final results are also ordered in terms of the scoring for

users to browse.

The search results 352 are output by the lattice (and text) search engine module 350.

Optionally, the module 350 is implemented as a lattice and text search engine module



means for indexing said digital nmedia data and speech anno22dulp@0Bhsed on
"the speech annotation to provide i ndexed nedia content. 5 10. The apparat us
accor di ngwaoozdsaism 9, further including nmeans for creating RCTVEE99/00M6t i ce
. using said speech annotation. 11. The apparatus according to claim9 or 10,
further including means for 10 recordi4i3- sai d speech annotati on separately

fromsaid digital nedia data. 12. Tpe ppar at ys accorgi ng to any one of
claims 9 301 Thigperpuisiedthaged riae? %‘%81‘ Keheomey ey iy wWhichia ity a f or nal
I : : t 3 [ : ' 12,
whorer i sl ArTe SEERRR @ el ARE B tRcf BleiRP ol sl e b o

| east one tekt @addsised daeadly dsnbeseurcickdyn Givedde.fulldindEked aeparcehieat accor di ng
to any one of clainms, 10 to 13, further 20 including neans for reverse
i ndexi ng sl 2WIEe velme ofdamedia ponientgaich as aydip O videaagcargp|can be retrieysd

appar atus aceqrdi 'mv,}lél Lol Iﬁ:gl I t ent

addr es inga%s}gﬁlggf%tg%g%&lltﬁgéx cé‘b% gé.’e}%’ciﬁtg e ag%ﬁfgﬁg{égs{hgé% ?‘gi ng to any
one of cl apraBesd ig Omilar torkRards deseaibed herembefotd) oHowawes, the ldesnsilant upon at

| east one of a custom sed vocabul ary and Backus- Naur Form grammar. 30 17. A

conput er prYRgEERESIas RUBRElE MPFdWith acstisyalprobabilityef d .GreBhusadfiterymedie a

conputer p . d i [ | L O | a dat a,
sai d conpu{ogjgéng?g&érgg’%dpﬁgd%c b?‘n@ﬁ%g{%eé?ﬁtggu-g%sgkééa%g& ftgéeq%ebég%ﬂggonnot ating
one or norRuieE indexed ebntead J2dilgiotldr wiokdl, andlztable @EiERa By vbiRe o BYexi ng

sai d dliogi tal nedia data and speech annotation based on the
text.

The foregoing embodiments of the invention are advantageous in that spoken
commands can be used to annotate and retrieve any time-sequence data including
audio, image and video data. This is preferably done using a query language capable

15  of standardisation. The use of a formal descriptive language significantly increases
the accuracy of the indexing and retrieval processes. Importantly, by means of voice
annotation, the system is able to index media data conveniently and readily. Still
further, a user can search and navigate the indexed content by voice and text
commands or queries. Customised acoustic and linguistic knowledge, such as

20  vocabulary and BNF grammar, enhances the indexing and retrieval performance.
After the annotation and indexing process, the customised knowledge is associated

Vo with the indexed content for ease of reference during retrieval. Advantageously, the

indexing process includes generating a lattice, creating a reverse index table and
storing the reverse index table using a content-addressing technique.

25
Optionally using voice verification, the system can be personalised to use person
vocabulary and settings and be secure at the same time. Speaker verification serves as
a means of user authentication for privacy protection and system personalisation. A
speaker has a distinct voice print which can be used as a personalised code for user

30 authentication. In this manner, the system can verify a user’s identity by the person’s
voice characteristics. A user registers their voice with the system by uttering

prompted text, instead of using traditional text-based passwords, to produce a voice



speech annotation to provide indexed nmedia content. 5 18. TRduly@0pat er
‘program product according to claim17, further including neans for creating
a word | at{igcea/aesisng sai d speech annotation. 19. The conput pCTSGOYO0EG
.product according to claim 17 or 18, further 10 including means for

recordi ng said speech annotation separafjgly fromsaid digital nedia data.
20. The conputer ogram product according to any one of clainms 17 to 19,
wher ei n sai mgtp'é@&*ﬁ aferssailsithen wtrgH%mhééwsem RY adveribication pragfaages 15 21

The conpute u

wher ei n sai g’eﬁfgg 9&8@{)@&%{@ ﬁfg‘@%‘?’ cg"\% rte quéptgée%g%dl&]eﬁg%aﬁ(%gt
| east one ofcrifiatich bﬁeo&ldadspe@dhlfgtaixﬁtdhe@mce@ﬁmmaae1320nw@u§&rrputer program
product according to any one of clainms 18 to 21, further including neans :

for rever seldcnﬂﬁ&d @grsgaaltsedmrwwasuqh@é uses-dspendeabvecabulagesand vssex t abl e.
23. The ram pr.oduct accordi to claim?22, further 25

i ncl udi nigcq nB egerf Hﬂ?rgﬁ tsﬁ@’@?ﬁ%ﬁ%@“’é’@%‘ reverse i ndex table. 24. The
conmput er program product according to any one of clainms 17 to 23, wherein
sai d annotating neans i s dependent upon at | east one of a custom sed
vocabul ary AsdeRaibkd berinbefdrosthe gmhndlmentsw tfl_tanvﬂlumtdao@complmenecd
retrieving I tal nedia ata nno&s%t ed eech cl udi ng

the steps Opsﬂgaco%u&gr &8“‘3? r?é’mﬁém?ﬁk’%w“ l"hgﬁ ﬁd % of

said i ndexesaﬁhb%f Fhe ﬁﬁ%dmes GﬁF@sdﬂ( P48 Eﬁ:PBE ﬁmeﬁbnzea ROLGHWAR, &fa sai d
digital nedfa data;

10  computer program, executing on the computer. The method or process steps for voice

’\’ . annotating, indexing and retrieving digital media content are effected by instructions
in the software that are carried out by the computer. Again, the software may be
implemented as one or more modules for implementing the process steps. That is, a
module is a part of a computer program that usually performs a particular function or

15 related functions.

In particular, the software may be stored in a computer readable medium, including
the storage devices described hereinafter. The software is loaded into the computer
from the computer readable medium and then the computer carries out its operations.

20 A computer program product includes a computer readable medium having such
software or a computer program recorded on it that can be carried out by a computer.
The use of the-computer program product in the computer preferably effects
advantageous apparatuses for voice annotating, indexing and retrieving digital media
content in accordance with the embodiments of the invention.

25
The computer system 500 includes the computer 502, a video display 516, and input
devices 518, 520. In addition, the computer system 500 can have any of a number of
other output devices including line printers, laser printers, plotters, and other -
reproduction devices connected to the computer 502. The computer system 500 can

30 be connected to one or more other computers via a communication interface SO8A

using an appropriate communication channel 530 such as a modem communications



generating a speech query; and retrieving one or nore portions of said

I ndexed digital nedia data dependent 5 upon said speech query iq53£§§

met hod according to claim 25, wherein said indexed digital medt 44 I's
derived froma word lattice created fromsaid speech annotation. 10 27. The
met hod according to claim25 or 26, further including the step of creating
a word | atti detl ppelestpric spaesk ofthe Kke. e nphwotkenasbichide 8deftahgreto cl ai m

ependent - upd kAR HH s hosf B (EAN A bd AR R ind €, ca oo

fromsaid speech query with word lattices of said indexed nedia data. 29.
The net hod according to claim28, further including the step of confidence
filtering sailhecomputes 567 dpludesita esmirgbpracespias cmith) Evgpphoreprisddees a
short-list 2 0. M 3 | aim
37, wher otn S5 G ParBEE SR EnRbEly S0P hac it BRI A ety O
acousti c and (RiAMyamst jead-snigwhangs. (REB/IS Inputbatpoe (1) intadaes 084 ahd 5681, Dne

T il [l B AR A STl B0
any one of clfbig rEp st qhd %torxglecfe‘%ic@gﬁ 81 8l caP&ssR Ot Yor'nTord SF RledbBGwing:

dependent upon at [east one of a custom sed vocabul ary and 30 Backus-Naur
For m gr anmar .a fiéhpyAliscap pandatisesdriver a vagoaoropticaleliscrlyivdi GDEROMyeulignetiat a

annot ateq .wi th speech, sai.d apparatus includi ng: . -21 means for providing
dexed g (4 ShaEy S oA niREet vl arith deviees SeBRRG™ ool Gat a
derived fromgpraGh i yet ation of said digital nedia data;, neans for
generating a speech query; and

Each of the components 504 to 512 is typically connected to one or more of the other
devices via a bus 514 that in turn can consist of data, address, and control buses.

15  Numerous other devices can be employed as part of the computer system 500
including video capture cards, scanners, sound cards, for example. Such devices can
be used to obtain video, audio and image data for use by the system of Fig. 1.
The video interface 510 is connected to the video display 516 and provides video
signals from the computer 502 for display on the video display 516. User input to

20  operate the computer 502 can be provided by one or more input devices via the
interface 508B. For example, an operator can use the keyboard 518 and/or a pointing
device such as the mouse 520 to provide input to the computer 502.
The system 500 is simply provided for illustrative purposes and other configurations

25  can be employed without departing from the scope and spirit of the invention.
Computers with which the embodiment can be practised include IBM-PC/ATs (RTM)
or compatibles, one of the Macintosh (RTM) family of PCs, Sun Sparcstation (RTM),
a workstation or the like. Many such computers use graphical operating systems such
as Microsoft Windows 95 and 98 (RTM), for example. The foregoing is merely

30 exemplary of the types of computers with which the embodiments of the invention
may be practised. Typically, the processes of the embodiments are resident as
software or a program recorded on a hard disk drive (generally depicted as block 512

in Fig. 5) as



means for retrieving one or nore portions of said i ndexed @2dulya008edi a
"data 5 dependent upon said speech query. 34. The apparatus according to
claim 33, WPMMSH’Ssai d i ndexed digital nedia data is derivedPEF/BE%00085 d
.lattice created from said speech annotation. 10 35. The apparatus according
to claim33 or 34, further incI uding nmedfs for creating a word lattice from .

sai d speech r ar at ys COI’dI n cl aiym 35, fur

“ncl udi ng ier Sadptr g e 0 et oGS iing ket SBoon sai d
speech quer Mn e&'i%ie%ﬂﬁge éﬁh@ %k r¥fRraddIreddid @&t@r{t%iaﬁﬁ]df ér@’ﬁa‘i@fc@ch’é@%ﬁh
query with word latticeS of said indexed nedia data. 37. "The apparat us

accor di ng tthenkmonk 86y Hewaccoraplishad usidgrbe seaziosndustorguerhorye¥be possiblein ng
said lattice creat speech query to produce a short-list 20 for
sai d sear chfQRgeH¥, stheégg]d?‘ﬁ%dq'é‘i‘fpﬁiat us according to claim35, wherein said
word latdice is created dependent upon at | east one of acoustic and

| i ngui sti ¢ know edge. 25 39. The apparatus according to any one of clains
33 to 38, fhrstohermétmdcsdhelgramnmdydre sppliahtorthe aséreencodieiara GDGROM orredi a

data d dent t .40, T t di f
P e 05" e Doy dire ot sensraldspiciatoy, b S12), O SBrraARYel cEG SR ARbspan
at | east Onﬁle%ts?r%mqﬂa&eqs&as& % M% JeiiboRRekEe 1d e co 5%1 o MR .

-22 41. A conputer program pro aving a conputer rea e medi um havi ng
a conput er ¢gnanglarStilkfnthdedhd cemputer sfystcnvﬁ(b():mlead thevsofiyvate frotredtheredi a dat a

P ovi di Iy | PRIBREH TeRGRISe UG ol ity Tl FaBsetsitons pONGRBI B & ol
media data genhey g thaghA8loHREAUIIE A 04i8 ok Strafed PHndntisid aJanHadde?w&ﬂt:ﬁe
computer and another device, a computer readable card such as a PCMCIA card, and
the Internet and Intranets including email transmissions and information recorded on
web sites and the like. The foregoing is merely exemplary of relevant computer
15 readable mediums. Other computer readable mediums may be practised without

departing from the scope and spirit of the invention.

Still further, the modules of the indexing and retrieving system may be implemented
as processes carried out in a distributed manner in a computer network. For example,

20 the indexing processing and the indexed media may be provided at one or more sites
in the network, and the retrieval process, or portions thereof, may be carried out at

another site in the network.

In the foregoing manner, a method, an apparatus, a computer program product and a
25  system for voice annotating and retrieving digital media content are disclosed. Only a
small number of embodiments are described. However, it will be apparent to one
skilled in the art in view of this disclosure that numerous changes and/or
modifications can be made without departing from the scope and spirit of the

invention.



means for generating a speech query; and neans for retrieving one or nore
portions of said indexed digital nmedia data dependent upon 52'?2 &19%@@?
guery. 10 42. The computer program product according to clai i ein
said indexed digital nmedia data is derived froma word |attice created from
sai d speech annotation. 43. The conputer-]grogram product according to claim
41 or 42, further 15 including neans for creating a word lattice fromsaid
speech query Clams: The conputer program product according to claim 43,
further including nmeans for searching said i ndexed nmedi a data dependent
upon sai d speech query by matching said word |attice created fromsaid
speech query w th iwor d A afethoded valte ahn&atitp digiisixaetimdatassaithimathodS5. The
conput er proqr?@,pr duct according to claim44, further including neans for
confidence filHRHNEECSIEPY attice created from sai d speech query to produce

a short-lgst for E\Bélé%h%ﬁﬂ(étrﬁtzé%&le”ﬁgﬂ%lpéﬁfo%of!&l&_dfg‘?ﬂpﬁﬁeﬁiraaﬁ{ éQﬁ@m product

according to clai sal attice i s create pendent upon
at | east one of adudexingesaahdigitalngedis tate ald speeeld gmot@dndasedidrethe spgreher
program product accor di ng tﬁ'@)%n%d one, of clainms 41 to 46, further including
means for sedPEHAHRP WATQVIIR fulexed BFdiPCaMHedi a data dependent upon a text
query. 22 July 2003 -23 48. The conputer program product according to any
one of clainms 41 to 47, wherein said speech querﬁ/ i s generated dependent
upon at |east one 2f a Tdesmehodasgondiegitodlaimyl,dhdh@aoiudingithe stefooiareatingmar .

5 49. A §yst earr‘;vg;r Mathol &Sqnggaqgg&tewgn&%iorngt rieving digital nedia data, said

3. The method according to claim 1 or 2, further including the step of

recording said speech annotation separately from said digital media data.

15 4. The method according to any one of claims 1 to 3, wherein said speech

annotation is generated using a formal language.

5. The method according to any one of claims 2 to 4, wherein said step of
creating said word lattice is dependent upon at least one of acoustic and linguistic
20  knowledge.

6. The method according to any one of claims 2 to 5, further including the

step of reverse indexing said word lattice to provide a reverse index table.

25 7. The method according to claim 6, further including the step of content

addressing said reverse index table.

8. The method according to any one of claims 1 to 7, wherein said
annotating step is dependent upon at least one of a customised vocabulary and

30  Backus-Naur Form grammar.

9. An apparatus for voice annotating digital media data, said apparatus

including:



system i ncl udi ng: means for speech annotating at |east one segnment of said
digital nedia data; nmeans for indexing said speech-annotated Qb%%bggxﬁedia
data based on the speech annotation to provide indexed digital I at a;
10 neans for generating a speech or voice query; and neans for retrieving
one or nore portions of said indexed digi-ig& nedia data dependent upon said
speech query. 50. The system according to claim49, further including nmeans
for creating 15 a Mgtnsifeespeeehyennotasing onmos pwee porsianbelizaeidodigitd medindatay st em
according to %QV one of clains 50, wherein said neans for creating said

| attice structUre is dependent upon at |east one of acoustic and linguistic

know edge. 20 52. rhbghsSpBindexiag s4itl digial iedRanat-0aRl speedhl atho®tid? bised od the
wherei n sai d speech-annot ati ng nmeans post-annotates said digital nedia

data. 53. ThesPsgadt amotatien feipiayidedndgrgd mrediagontendi ms 49 to 52, wherein
speech 25 annotation is generated using a formal |anguage. 54. The system
according to any one of clains 49 to 53, further including neans for
reverse indexing sti.d | @hd apparaiy accordieg foalgmod ifaeher itcdvding mebmcifox t abl e.
30 55. The system according to claimb54, further including neans for
content addr e¥EatHg &wpH lakiGe paipe sHd sReachgnRotation s 3yl y 2003 - 24 56. The
system according to any one of clains 49 to 55, further including neans for
creating a lattice structure from said speech query. 57. The system
according to clai mMb6, The spparatisaicomdimgtorotamsd 6010, Surtlea inchidigg swas fondexed

arti oo ST ucteEvEg R Boq G EeR “GsaEN TR Ay iR MR St ot ur es

12.  The apparatus according to any one of claims 9 to 11, wherein said

speech annotation is generated using a formal language.

15 13.  The apparatus according to any one of claims 10 to 12, wherein said
means for creating said word lattice is dependent upon at least one of acoustic and

linguistic knowledge.

14.  The apparatus according to any one of claims 10 to 13, further
20  including means for reverse indexing said word lattice to provide a reverse index
table.

15.  The apparatus according to claim 14, further including means for
content addressing said reverse index table.
25
16.  The apparatus according to any one of claims 9 to 15, wherein said
annotating means is dependent upon at least one of a customised vocabulary and

Backus-Naur Form grammar.

30 17. A computer program product having a computer readable medium
having a computer program recorded therein for voice annotating digital media data,

said computer program product including:



of said indexed digital nedia data. 58. The system according to claimb57,
further including nmeans for 10 confidence filtering said IattizgeJ E’tai ture
created from said speech query to produce a short-list for sai“¢"¥ i ng
means. 59. The system according to claimb56, wherein said lattice structure
is created dependent upon at |east one ofl@coustic and linguistic

know edge. 15 60. The system according to any one of clains 56 to 59,
further includi ng BedRdor mecdedmeting 0aa PEMOFROEeNR FRIdd gt arediadata;
dependent upopqa text query. 61. The system according to any one of clains
49 to 60, wherein at |east 20 one of said annotating neans and sai d speech
querk y is dependentmemrfoﬁindb}ﬁﬁgtsaidﬂgimf nﬁdiaul?tmﬂﬁpebchm@wﬁat bas&ﬂ@?n the f
Backus- Naur Form_granmar. . An AU, AL. AY e. A{ F. ASh3. AU3R. AS3. AF. A@. ASF. A
L. A AR A2. A .SPagchynRoleiipm tnpievidedpaed media content.py

KNl wr mhc” Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c8a] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca]ca]ca]ca]ca]ca]ca]calcalUcalcali"Et!;<=GQPX ! u

{vqgl gb] X] ca] ca] ca] th] cala¢aajuta] progran] mraflud poafdiag eatlhma Uf fattha] ca] ca] ca] ¢

a] ca] ca] ca] ca] cal.cal] ca] ca] ca] ca] ca!l : . : .
! ]( H] K }_ R'] Jé%@g@g]'f‘negnﬁl ‘}r(‘if%‘)t’)“kl’al word attice ysing said spaegh anoation caj ca] cal ca] ¢
a) ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] cal] ca] ca]ca]c
al]calU]ca]cal-J. M P/00311112222223339444: 5T555D666677777748| w mhc”Y] c] ca] ca]
ca] ca] ca] ca] ca] ca] t4] calbajwnputer] wogrond prafuch peeopdiag taddpina]l ¢ af ¢&)fodhera] ca] ca
cal ca] calca] c al 48J888099999x : ==47| ABBBBC* D<F3J>L?L BLGLLNPOS U UkUzupkf
LV o) ) c oGl e o iop A e R oy D PR O P Fer L ] ca ca
] ca] ca] cal] cahedih@afaca] ca] ca] ca! KUpUUVWYWAKXYSYYZXZZZA[ [ [ =\\]]] D*E*FAKAAD
__|wmhc”YU] ] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
calcalca]calcalca]calcalcalcalcalcalcal """ [ aaaabbNcccddeXeYeZe _ef gTg\ h] h

“hi 7kwl zI | | gb n .

cal cal ca) cal cal al 2] cal Ao iR UErGRETREMA M S SR SRREBITR T i

UV}MWiWX} z} ioqm/ylwh] ]ereji]s]sé(?llsixi:eahiaaﬂcilalajlxﬁaj]geﬁrmallﬂu@ih]ga]f?%aladwngak hgm] ca] ca] ca] ca]

ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca! ) &u

Zr 3~7?i #kyl}sxsni d _ZU]]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
[* A - .

o i 7y 1] 2o e aThes Gy R8O AR SRR ol lordilp to amy one o clgime 1710 1 ca]

ca] ca] ca] ca] c¥), odiecsih szl czdanafar steating adid avard Gitticeziydependent upon at least one of

id Z

o ca) ca] el oy o B2 BRMER Ko RRNEE] “U0CT) 0TGRS xen o 2Ul 1] ca ca] ca] ca] ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca

]calcalcal CJ

N]+y Y]E, K}Z}%@}éni d_zU)33-ca] thy m&ywy&@méﬁt@mqg@iﬁsﬁ any eng Hflainsdsitea) cal ¢
al Cal Caj Ca] Ca > -8 )
; &N[ } xsni d_ZL}f’ﬁ@fJ&g é‘a@%ﬁlgﬁ? g@c@?]é%?}csg?%(ge?%é%ég"ggﬁdclgﬁlgg]t%%r]oc‘:’h Caar]eg%r eca] ca

] ca] ca] ca] ca] mdéxtrbtea] ca] ca] ca] ca] ca] ca! [~ +{ 8JML;

; &N\ } xsnid_ZU] ]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] caChzZ}~?"10%& ()- f 10%/ & ()-3

L0%T& () 3 1098 &) ! She d0¥hiuéd prbbrbl prb@ abdordiBo SO Tfneo - (1 104
& ()-%0%& ()-3 109%& ()-10%& ()-, - 1%%’&' ()-}"+=+ dEl 7y

1090& () -2 108Fkd{ng- meaus Goagnient addyesssig spidgenarogdndex yable. 100078 () - +

24,  The computer program product according to any one of claims 17 to
23, wherein said annotating means is dependent upon at least one of a customised
vocabulary and Backus-Naur Form grammar.
30
25. A method of voice retrieving digital media data annotated with speech,

said method including the steps of:
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retrieving one or more portions of said indexed digital media data dependent

5  upon said speech query.

26.  The method according to claim 25, wherein said indexed digital media

data is derived from a word lattice created from said speech annotation.

10 27.  The method according to claim 25 or 26, further including the step of

creating a word lattice from said speech query.

28.  The method according to claim 27, further including the step of
searching said indexed media data dependent upon said speech query by matching
15  said word lattice created from said speech query with word lattices of said indexed

media data.

29.  The method according to claim 28, further including the step of
confidence filtering said lattice created from said speech query to produce a short-list

20  for said searching step.

30.  The method according to claim 27, wherein said word lattice is created

dependent upon at least one of acoustic and linguistic knowledge.

25 31.  The method according to any one of claims 25 to 30, further including

the step of searching said indexed digital media data dependent upon a text query.

32.  The method according to any one of claims 25 to 31, wherein said
speech query is generated dependent upon at least one of a customised vocabulary and

30 Backus-Naur Form grammar.

33.  An apparatus for voice retrieving digital media data annotated with

speech, said apparatus including:
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creatmg a word lattice from said speech query.

36.  The apparatus according to claim 35, further including means for
searching said indexed media data dependent upon said speech query by matching
15  said word lattice created from said speech query with word lattices of said indexed

media data.

37.  The apparatus according to claim 36, further including means for
confidence filtering said lattice created from said speech query to produce a short-list

20  for said searching means.

38.  The apparatus according to claim 35, wherein said word lattice is

created dependent upon at least one of acoustic and linguistic knowledge.

25 39.  The apparatus according to any one of claims 33 to 38, further

including means for searching said indexed digital media data dependent upon a text

query.

40.  The apparatus according to any one of claims 33 to 39, wherein said
30  speech query is generated dependent upon at least one of a customised vocabulary and

Backus-Naur Form grammar.,
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10 42.  The computer program product according to claim 41, wherein said
indexed digital media data is derived from a word lattice created from said speech

annotation.

43.  The computer program product according to claim 41 or 42, further

15  including means for creating a word lattice from said speech query.

44,  The computer program product according to claim 43, further
including means for searching said indexed media data dependent upon said speech
query by matching said word lattice created from said speech query with word lattices

20  of said indexed media data.

45.  The computer program product according to claim 44, further
including means for confidence filtering said lattice created from said speech query to

produce a short-list for said searching means.

25
46.  The computer program product according to claim 43, wherein said
word lattice is created dependent upon at least one of acoustic and linguistic
knowledge.
30 47.  The computer program product according to any one of claims 41 to

46, further including means for searching said indexed digital media data dependent

upon a text query.
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20
52.  The system according to any one of claims 49 to 51, wherein said

speech-annotating means post-annotates said digital media data.

53.  The system according to any one of claims 49 to 52, wherein speech

25  annotation is generated using a formal language.

54, The system according to any one of claims 49 to 53, further including

means for reverse indexing said lattice structure to provide a reverse index table.

30 55.  The system according to claim 54, further including means for content

addressing said reverse index table.
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