;) ke3edRdO . 6T6=* -1 22 July 2003 Met hod and Apparatus for Voice Annotation
“and Retrieval of Miultinedia Data FI ELD OF THE | NVENTI ON The present
i nvention rel ates t,m@mﬂmmﬂﬂmmml& and in particular to systens 22dnly 2003
" conveniently creati'mgl and retrieving nedia content including
audi o, imge and vi deo+sbavm and ot her tine-sequence data, froma repository
of media content. BACKGROUND Wth the achlent of the Internet and the
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ti me-sequence data including audio and vi deo data. Databases of such
" digital nedia _content have grown to vol um nous proportions. However, tools

for conveni eElEIyDQEITﬁEHXY Iplgtori ng such data for later retrieval and
retrieving t : t..Qf: E{gﬁ.@ in the vol une
of such dat aﬁﬁelfg@%t%% Qﬁé{?‘é&ﬁ‘tg&%&%gﬁaﬁﬁﬁg atng lrﬁg%giégﬁiég)ltsg asetsfmlof vi deo dat a.
However, Ssuctomysitsthscraatengs aleringend setdeviyg bedingcottdhnt incliding andig hinegee
automati c and caqnvenient. i ndexing and retrieval of nedia information.

Fur ther, suctnoydRacsaLa e5phoel e Hediencs gty HOm B FeRSEIQra l MAdiA CoRiStl, acy .
Therefore, a need clearly exists for an inproved system of 20 indexing and
retrieving nmedia content. SUVMARY |n accordance with a first aspect of the
i nvention, tBAGKGROI/NDI osed a method of voice annotating digital nedia

por 01 ons.of PGt anvelf bk R raR & prRGEIM SRR i i glonly  anc

speech apot pdst aRolas 6Hldighallmedis PaReh addealisy hwilable. Mheigrl medRxegdteiedi a
content. Preferably, the nethod al so includes the step of creat IhQ(? a word
',I)%(;q 1

lattice usi nepnchedinesesyenesrdasminotudingsdio andridgecadatn Diatabasrs of Rechsdigitalof
recordi ng thﬁﬁéila%‘c’sﬁ@nﬂ&gg%gcidé@{b voiRRdh é@@%g&t Powdl gl Lafs fypdi @ data.

Optional ly, € speec Ion 1S gen using a formal | anguage.

Furt her, thecaveniealy agl dfeefvelgrtobagdagedade fir laporetridval aristetrznmeahe a

custom sed vogcabul ary and Backus- Naur Form gr . Stjll further, the 22
Jul'y 2003 - 2dag predtot KpRifbreast it SiielpAms e ﬁa@mﬁeofjc?&ﬁéﬂ%m upon at

| east ongs of acoustic and |inguistic know edge. Preferably, the nethod

i ncludes the step of reverse indexing the word lattice to provide a reverse
i ndex t abl e. Alttmptsyhaun¢ beeni madeud enanage datelmses ofcadecedata. addwewsi ywgh systemever se

index table. | .d i t d t of t i nv.ent.i t h [
i sol osed anEgBaPSRIEaGbos Ll ioanpeRE G e eLed g Gl p e © ' °
appar at us i nghid@por edl8 Vif6Andth. FRABEN such systems typically have a low level of

retrieval accuracy. Therefore, a need clearly exists for an improved system of
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SUMMARY *166166*

20  indexing and retrieving media content.

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



10 annotating one or nore portions of the digital nmedia data; and a device
"for indexing the digital nedia data and speech annotation based on the
speech annotation to provide i ndexed media content. |n accord@niedy {®Bh a
third aspect of the invention, there is disclosed a conputer 15 program
product having a conputer readable nmedi um having a conputer program
recorded therein for voice annotating dié%tal nmedi a data. The conputer

porti ons of - HEROLREMHERC W ARGt e ARERER FROPATHEER ROl A

medi a dat a alingugedalowdedget ati on based on the speech annotation to provide
" indexed nedia content. 20 In accordance with a fourth aspect of the
invention, there is disclosed a nethod of voice retrieving digital nedia
dat a annot at j gﬁgmj- [ Hiarovi di ng

i ndexed digi?gfﬁﬁggﬂgg ataFlgﬂgdgﬁgggggPFﬁﬁgg?%ggggﬁﬁgfgégg%uﬁgéga dat a
bei ng deri veprovidera repaecindex tableatlt oray alsotihdudt the s&p ofrechtentchetmessiggther at i ng
a 25 speech query;, and retrieving one or nore portions of the indexed

di gi t al nedi%V@§¥QK§éﬁ@ﬂ8ent upon the speech query. Preferably, the indexed
digital nedia data is derived froma word lattice created fromthe speech
annotation. Preferably, the nmethod further includes the step of creating a
30 word | at t Ircaecprdgnee With 8 second agpast 9f thhevenden) there i5 disclosgd ab@pparetas ed

et hod nay afcha Ol eRiRRehelouafedy ol rAR At sl SORUIsE 1 sl

dependent( upgihotdiidgone @€ hosid!péryiony ot dipitaDmedia darr Bnd atévieefoe iRkimg from
t he speech queag,mﬁth word lattices of the 22 July 2003 -3 jndexed nedia
data. It maythgidigital mediapiata and speech asmotayian bared oa the sneeeh sppofatienitat t i ce
created fro produce a short-list for the searching
step. Option %ngqgﬁggﬁggﬂggxwﬁg%her i ncludes the step of searching the
i ndexed digital 5 nedia data dependent upon a text query. Further, the

speech query_can generafed dependent. upon at | east, gne, of . a custom sed
vocabul ary aHtP%d & Welhvp s ﬁapa?témffmvmwac Fefa AEsElofFd MeMPYIFR h aspect

of the i myenbiafum pRALE bl SCIARRM BRlBRAR Ahhal Bl Al BnRIG Brdgthin! VI NG
digital nedia data annotated wth speech. The apparatus I ncludes: a device
for indexed thcgided ithereidifer ‘dliceae}nnptwin'g digital okdiatdeta. ﬁﬂ?@mdlpdtegip_tcwramedi a data
g e AL Bl 5 S e BE R B B0 el
for retrievi p@gdRNRtD and®hfddRRS foi MAsxiah thd @ gitdl dgedesdath ghd HPeeteshirdtidha
dependent upon the speech query. 15 In accordance with a sixth aspect of

t he i nvent i ohased patke spsech anotasion tapwidsuindsxed megiagangmbduct havi ng a
conmput er,4 eadabl e medi um having a conputer programrecorded therein for
voice refrieving digital media data annotated with speech. The conputer

pr ogr am pr odiiciccoriahexd@ih adountddaspectiod thepinostitibinnthetend diseldsetl gnictlodredi a 20
data, the index of .the indexed digital nedia data being derived froma word
lattice creat®@e Faiaiapdisd HidiocSenaroBrd R weefh glglherfeﬁﬁ%ﬁ ipafiges Bermaul e
for generati fgr@ofs gfo%mngﬂﬁéyéd d’}grfgal?fnéﬂ?éjél'a{t& thOIde€ bF IR \hdise @ BRIET mBBA©
portions of the Indexed digital di a data dependent upon the speech query.
25 | n accor ddate beingtdarivedsfromrspbechspactatiof of the digitabmedianatay penegating adi scl osed
a syste or voi.ce annotating.and retrievi di gi,t al .nedi,a.data.,. The system
ol udes?? o SROPLEGEY SadicieliSiing ehors Papthed o8 iednased gkl o

di gi tal medi gepgtatigit uposl ¢l speedhQuetyddexi ng the speech-annot ated digital
medi a data based on the speech annotation to provide indexed digital nedia
data; a device for generating a speech or voice query; and a 30 device for
retrieving o . i . i i QJ i endent
upon ¢ e pebtapidr e iR 39ahedR 9aiy 1 G Riea Heh b Nor TR SBhcH AGRE" )
the |ike. Thehenptsuhraanomsion. NRlefdsblg the arthodrfaAhdrahoindds the AP of eremvirbea ar ea
net wor k éMAN), an I ntranet, and/or the Internet. The conmputer 502 includes:
a cent r ab0 pr veekiatticg fipm the)speeshiayery. 1o drord lattics may be gyepipd depsadent upon

her ei nafter) - - ' iy (RAM
and read-on|§é%éﬁ8?3g%%%&ﬁfé?ﬁﬁﬁgﬁ%ﬂggﬁ?wgﬁé§d?ﬁ{%? gcesggggingﬁgpg%BB, a
vi deo i nt er f step o64archimgithe medeged media datacdepgrdeatievparethe gpeeeh ghiéry byepr esent ed

by a block 512 in Fig. 5. The storage devices) 512 can cqnsi.st qf one or
more of the FBIShUE e Mo Iaigsyeai ComIng speatnasey arPorerd SRRl ek opt i cal
disc drive, CD-ROM mnmagnetic 10 tape or any other of a nunber of

non-vol atil e storage devices well known to those skilled in the art. Each
of the components 504 to 512 is typically connected to one or nore of the
ot her devices via a bus 514 that in turn can consist of data, address, and
control buses.




15 Nunerous ot her devices can be enployed as part of the conputer system
500 including video capture cards, scanners, sound cards, for_exanple. Such
devi ces can be used to obtain video, audio and image data for2Z248y BYO3 he
~systemof Fig. 1. The video interface 510 is connected to the video display
516 and provides video signals fromthe conputer 502 for display on the

vi deo display 516. User input to 20 opera}e the conmputer 502 can be

_provi ded by i Ne j i . exanpl e,
o operator e nffeld B ba Sk fe LR of oRldeROCHATRE B P e
nmouse 520 t o cpratedi feken ithepaptedhaquetyetoquoghuct arshbQist foin¢hesseatchimgS8p. i s si npl y
“provided for illustrative purposes and other configurations 25 can be

enpl oyed wi thout departing fromthe scope and spirit of the invention.
Conput ers W idhtishhify) thd ¥ReBOR AHHHER HelRE tHRE&tdY FGbhRid g HRCIndE& d dtAPC/ ATs
(RTM or conpatiblées, one of the Macintosh (RTM famly of PCs, Sun

Spar cst at § on niediaata depeodérs upon a texd fquerie Fuither, thespsech qubrycamganeateduse

gr aphi cal operating syst such_.as crosoft . Wndo 95 a 9 RTM, for
acanpl o The Sr Bl RdR o€ ERe 206 O S3uD0mlsgR SpdrodleR R potue i BafibL b <

wi th which t beasemilodi nents of the invention may be practised. Typically,
the processes of the enbodi nents are resident as software or a program
recorded on a hard disk drive (generally depicted as block 512 in Fig. 5)
as 22 July .l i h VRl coe n ' Qi t medi a
data, said rré%%g%rqa#z: g@ﬁﬁ r?gﬁftﬂh%spgéé)ps eolg :gerﬁfoél p@ggeﬁs g%rc\%%%{ +1{1n P gi}nagusof;Bt nor e
portions10f saldd retrigiingldigiatimadidalaty andbrtddnelieix spegcts alltk appgtahdl incladésaadat a
and speech annot atiqn based.on the speech annotatjaqn to, provide indexed
medi a cont entdevise fordadexgd Hwab@é@adaﬁgt n@Xeﬂfﬁheﬂ,ndﬁﬁdt%ﬁal mediadfithg t he

step of creaty L1l G I i | Q5 e

nmet hod accorf?:e{ri]% d'gegvgc? g?%dal‘klgltrd 151?1%? %?ﬁgf&%]%eﬁgf%g&%aﬁfgﬂg}?g%% ta}lg%eg-r{%i ng
sai d speech danaptdevionics gpaeratired /speedneeay;dant gd¢vate fve ditdevdng ene diimdre The
met hod according to.gny one . qf .clains 1 tp 3, . wherein said speech
annotation i é’oﬁg)r’i‘él"gﬁ@dn eﬂalgétal ’B‘Fﬂ‘ﬁlda‘aafﬁﬁﬁfgb@ ugpn tgﬁéper‘?‘gl?ﬂ dYaccording to
any one @f 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 met hod adoeeadrdrgce vithrasixshaspsct of the invention tigre fsdisdhesed agempuieng t he
step of reverse indexing, said word latti provide a reverse | ndex
Cable. 25 7 P RerRPaa g s P ety kBB fol T ERE S ep of
content addr escirdvd théreth foeVeits eetliidX digabll rBedi8 dathhanseicd edthapeeshdiTig to any
one of clains 1 to 7, wherein said annotating step .is, dependent upon at

| east one of CAMPUISE Bifieswa PLsualinFlaAcs: ampdule s prayadingindexsst digiplapadia . 9. An
appar at uggfo rdgfé@ﬂ%ﬁx;/@e%lggﬁé ffggxe@ Hhitdt mddR U 0ahS dertldtr R BN Y Yitice

i ncl udi ng:
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.



means for speech annotating one or nore portions of said digital nedia
"data; and neans for indexing said digital nedia data and speech annotati on
based on the speech annotation to provide indexed nedi a cont ed2Julp20®. The
apparatus according to claim9, further dlfcl uding means for creating a word
| attice using said speech annotation. 11. The apparatus according to claim
9 or 10, furphdrar eledttthidgetwodk)sr fheliké 0 The aerwdirlo thag anduddreredl agmnot at i on
~separately fromsaid digital nedia data. 12. The apparatus _according to any
one of cl ai meewvorlp(LAN), @ude preadigiviprk (WA, an hesranet, ard/psthgdniemst-ed using a
formal |anguage. 15 13. The apparatus according to any one of clainms 10 to
" 12, wherein said neans for creating said word lattice is dependent upon at
| east one of Theoomputer S0Winkudensiasenteal lppavekshngenit(QA(sinfple refpped atassa accor di ng

to any one of cl ai 10 o 1 further_20 including neans for reverse
i ndexi ng Sai @ragevar herewe %r)t5§4’p"r189‘ﬁ%’ S0, thatdRaseine el Fndam ascess gnemary

appar at us acg%ﬂl[)'}lﬂdtr&d%rﬁ& Hehfbr F%@N@gffni){éﬁ&l%ﬁgi(la@ iHFe?ﬁéesfﬂfSACé}ié‘lFﬁﬂh, a

addressing s everse | ndex ta% paratus according to any
one of cl ai nideotimertice Silearel onesminbra stoctgatdemigenpaemllyseprepmtaidnta blpcn  at

| east one of custom sed vocahul.ar d Backus- Naur Form . .30 17. A
conput er proa?%\mu%ﬁog]uiﬁe FtASh e‘éici%%%@tcéfl CP'é%ﬁé’Ejl%Be '&‘PW%IHE% qng:
conput er progrREby 8RerAedd URedeve, f BhgneRi-6siANdRE atil CIOIRDN amapRAica dat a,
sai d conEut er program product including: =~ 22 July 2003 -19 neans for
speech ah®ot &pewg aay ether oforumbss of nemyoletilesprageideyiees weltdaosyndathose and

nmeans for ingﬁﬁi @ﬁ'\tﬁgi digital nedia data and speech annotation based on

t he speech annotat! on to provi de i ndexed nedia content. 5 18. The conputer
program product according to claim 17, further including means for creating

a word lattice using said speech annotatjon. 19. The conputer program
product accoFarhef the cemapnanisSQrto $32 is typicaldy canmerted tuemeey marged thegpther

recording salyd, ;308660 v305PL bl AuteRACAhEL6 ILAMERLY, dladohabl BRALa data.
In c

20. The conputer program product accor g to ahy one o al ns to 19,
wher ei n $3i d Napeecls dixraeaicecan te aygrieyedias part oif g cnipmaralsterarilage. 15 21.

The comuter pof AL OAct Sepor g L e S, oL clil WAl he 20,
| east one of paGuQUEtbiobtaRl dided,NMIoSHndGmhPOWALE BtQuse 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



20 22. The conmputer program product according to any one of clains 18 to
"21, further including nmeans for reverse indexing said word lattice ta
provi de a reverse index table. 23. The conputer program prod@@tJub)t%@rg’di ng
"to claim22, further 25 including neans for content addressing said reverse
index table. 24. The conputer program prgguct according to any one of
clains 17 to 23, wherein said annotating neans is dependent upon at | east
~one of a cusClimsed vocabul ary and Backus- Naur Form grammar. 30 25. A
met hod of voice retrieving digital nedia data annotated with speech, said
met hod i ncluding the steps of: 22 July 2003 -20 providing indexed digital
" media data, the ipdex af é@b@pf&kﬁe&mo@at&gtdﬁitammﬁd&;@&,@aia%em@@ from
speech annot ati on of salrg Igital nedia data; generating a speech query;
and retrievi mgholive the sieps ef: porti ons of said indexed digital nedia data
dependent_5 upon sai d speech query. 26. The th cordi to claim25,
wherein said i ndeﬁ%eﬁgﬂ?rg](’?"gﬁngﬂ’é‘ap\émd’é? go%gn%&ﬁa{;gcglg% mcﬁa a%?’oanldat tice
created from sai diReiagRaid¥atad he@ dadandi/speddhaniBlalof baed @hdhd1ghebeh Cl ai m
25 or 26, further including the step of creating a word lattice fromsaid
speech quer yanm&tiOﬁHepmmnd@tedan@fi)mg)rﬁ@ltcl aim 27, further including the
step of searching said i ndexed nedi a data dependent upon said speech query
by matching 15 said word lattice created fromsaid speech query with word
lattices of said pndexgde fRfliod adadrdingdd claifi€, AEtheP thchrEry Wk 8@ plof catihgn 28,
further includi ng; the step of confidence filtering said lattice created
from sai #0 spa latfégeyusing sgidopgech anelglPR- | i st 20 for said searching step.
30. The nethod according to claim?27, wherein said word lattice is created
dependent upon at |east one of acoustic and |linguistic know edge. 25 31.
The met hod accor dBng t @hametimdeacedrdivigan kkiRd dr@, B@thef including thestepdifng t he

step of searching said i ndexed djgital di a dat.a.dependent upon a text
quefy. recording said speec annotat{o% separatreTﬁr tlrom Saldadlgltaﬁ)megla ata.p

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:



32. The nethod according to any one of clains 25 to 31, wherein said speech
“query is generated dependent upon at | east one of a custom sed vocabul ary
and 30 Backus-Naur Form grammar. 33. An apparatus for voice rhle00Gig
" digital nmedia data annotated with speech, said apparatus including: 22
Jul'y 2003 -21 neans for providing |ndexeq digital nmedia data, the index of
said i ndexed digital nedia data derived from speech annotation of said
~digital nedia dat gicafieRPSpdeoh af@igildne®r adke pELIdNS ULIAYd dighsl mMeHAdathor
retrieving one or nore portions of said indexed digital nedia data 5
dependent up@lﬁ1 sai d speech query. 34. The apparatus according to claim 33,
" wherein said inde . i 0, tLi
created from sai dﬁgg%scej%) I{é%lr{llo ?fdadﬁ&?ilgjégia&%!ﬁf eé‘lf’ha &gta‘é@fégg%ﬁ orntﬁcg
claim 33 or Sgkech airdtetionito ptavddenigdessdnsediocomemat i ng a word lattice from
sai d speech query. 36. The apparatus according to claim 35, further
i ncl udi ng” neans for searching said i ndexed nedi a data dependent upon said
speech query by chi %&g peech
query with word Ing?tl cgge %?pai%h%a(}%ﬁggxéegiéléx gt%eared‘?d{léilH 2%%% at us
accor di ng t ocrch@ngna 86rd fattrctehlsmglsaxdlmdeahgmnetanenf or confidence filtering
said lattice created from said speech query to produce a short-list 20 for
sai d searching means. 38. The apparatus according to claim35, wherein said
word lattice is cneat ed‘h@ﬁ%%?é*ﬁ@&cc@ﬁﬁﬁ\g &) clhifPS br P@Gfuﬁﬁer@ﬁ&ﬁkﬁhg fne@fdfor
| i ngui stic know edge. 25 39. The apparatus according to any one of clains
33 to 3810furetcrmhngmdsmedgalmynfseparsfebrﬁmmgldsbg@lmd .digital media
dat a dependent upon a text query. 40. The apparatus according to any one of
claims 33 to 39, wherein said

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:



30 speech query is generated dependent upon at |east one of a custom sed
vocabul ary and Backus- Naur Form granmar. 22 July 2003 -22 41. A conputer
program product having a conputer readabl e medi um having a copltleR0@F ogr am
"recorded therein for voice retrieving digital nedia data annotated with
speech, said conputer program product inghuding: means for providing
i ndexed digital nedia data, the index of Said indexed 5 digital nedia data
.derived from speeaivaanfoeispéachanndtatiiy shecir ghdraponides af stad digitabasdia data;
generating a speech query; and nmeans for retrieving one or nore portions of
sai d indexedaﬂggi tal medi a data dependent upon said speech query. 10 42.
" The conputer program, : L : J b S, Ll ed
digital nedia data | S?g:g%‘ie(gﬁlfs% {(glrrrﬂfi R%ontrléghfgdt%% F%:(felgpgreééﬁ;fﬁ{eng't#ro g%lageélldg‘qg%eech
annot at i on. 4fcechhenatatiquberoyidomdaxedmediaconteitcor di ng to clai m 41 or 42,
further 15 including neans for creating a word lattice fromsaid speech
query. 447 The conputer program product according to claim43, further
incl uding means fqg, S_earrheQb&g@@%g&?ﬁ@&qwﬂ%@mi bRUIASRENffMHer UPON sai d
speech query by matching said word lattice created from said speech query
wi th word | atindledisg fRans fos eiedtingalwpetlattied iusing said spdésh afihetagamput er program
product according to claim44, further including neans for confidence
filtering said lattice created fromsaid speech query to produce a
short-list for saild. segmhekbRguEpidgram prodifct abbEdRRB ISR 17 RABMrdEPdUCT
accordi n? to claim43, wherein said word lattice is created dependent upon
at | east 1®ne ingludipgymspnscioprrgordingysaid sneechk prnptatiogsepaaelyAronyseid digtiglit er
program prodygt,. ageording to any one of clains 41 to

20.  The computer program product according to any one of claims 17 to

19, wherein said speech annotation is generated using a formal language.

15
21.  The computer program product according to any one of claims 17 to
20, wherein said means for creating said word lattice is dependent upon at least one of
acoustic and linguistic knowledge.
20 22.  The computer program product according to any one of claims 18 to

21, further including means for reverse indexing said word lattice to provide a reverse

index table.

23.  The computer program product according to claim 22, further

25  including means for content addressing said reverse index table.

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:



46, further including neans for searching said i ndexed digital nedia data
"dependent upon a text query. 22 July 2003 -23 . 48. The conputer program
product according to any one of clains 41 to 47, wherein sai d23pdelf0fuery
i s generated dependent upon at |east one of a custom sed vocabul ary and
Backus- Naur Form grammar. 5 49. A system4.,ar voice annotating and
retrieving digital media data, said systémincluding: nmeans for speech

~annotating at | eagprofiag sedpRedigihl hadid deagiht ahdefRifisaid dideRed HRAABMEMR
i ndexi ng sai d speech-annotated digital nedia data based on the speech

annot at i on t slaprdsyived fromdpgech annglatian ofreaid digifak mediadaigeans for generating a
" speech or voice ¢ o 1§ trieving one or nore portions of

sai d i ndexed di gi %g{l&%%rgélgsﬂ(}g?}ga%gerg’e#ent upon sai d speech query. 50. The
system accordi ng tretrieviag@nd 8r mory pdrdonsd sfchiddndeketdeligitml iediactaeadapegdehd a

| attice structure from speech annotation. 51. The system according to any
one of cl ai m&'P8R SAidIRseEN QUi d neans for creating said lattice structure is
dependent upon at |east one of acoustic and |inguistic know edge. 20 52.
The system according to any one of clains 49 to 51, wherein said

speech- annot at i ng 26eanslheosd¢thahasbatigstosdaich 20, giliesdin sed imleriad digiti3nedile

system accordj ng to.any. one of clains 49 to 52, wherein speech 25
Aot at on | Sotan eriaeirert prtprd atGieiipatrd g mgit sheach aAeEgRt om accor di ng
to any one of clainms 49 to 53, further including nmeans for reverse indexing
said lattice structure to provide a reverse index table. 30 55. The system
accordi nd0t o cl ai A754, Thgmpdthed aqvotding togclaimeisor 26, further ewludingithesteprod sai d
reverse inde>§: t%bl & wor ?%t.Ju#%EZO%S -24 56. The system according to any one
of clains 49 9% ggfw‘zoug ef® e isﬁﬁec WK for creati ng a lattice
structure fromsaid speech query. 57. The system according to cl ai m 56,
further including neans_for ) ) ) )
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:



searching said indexed digital nmedia data dependent upon said speech query
by matching said lattice structure created fromsaid speech query with
lattice structures of said indexed digital media data. 58. Tk B2
“according to claim57, further including neans for 10 confidence filtering
said lattice structure created from sai dpgpeech query to produce a
short-list for said searching neans. 59. The system according to claim56,
“wherein said | att meensfor prividing irslexededigital ml@]inadai&,rthe index ofisaid gwekedone of

acoustic and | i ngui t|ck 5.60. The system accor to any one
of “ctai s 561eaBgedh derBRVrE B hasanelen Y SETeRfTE Ga el noxed
“digital nedia dat g HePRAIEMratiRO sRedlfqerflugtidy- 61. The system according to
any one of clainms 49 to 60, wherein at | east 20 one of said annotating
means and sai d spewets fpnestsieving daq)@mgmpomqimrs adsaid dedexed digitef medigdetaoni sed
vocabul ar E a ktus Naur. ForE
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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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speech annotation to provide indexed digital media data;

10 means for generating a speech or voice query; and
means for retrieving one or more portions of said indexed digital media data

dependent upon said speech query.

50.  The system according to claim 49, further including means for creating

15 alattice structure from speech annotation.

51.  The system according to any one of claims 50, wherein said means for
creating said lattice structure is dependent upon at least one of acoustic and linguistic
knowledge.

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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short-list for said searching means.

59.  The system according to claim 56, wherein said lattice structure is
created dependent upon at least one of acoustic and linguistic knowledge.
15
60.  The system according to any one of claims 56 to 59, further including

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

61.  The system according to any one of claims 49 to 60, wherein at least
20  one of said annotating means and said speech query is dependent upon at least one of

a customised vocabulary and Backus-Naur Form grammar.



