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CVO 2004/ 008344 PCT/ SG2002/ 000157 1 ANNOTA' T' I ON OF
DI G TAL | MAGES USI NG TEXT Filed of the Invention The

WO 2gm@s8t i nvention rel ates to the annotati on pefr/isdizgegiabisy
i mges using text and refers 10 particularly, though
not exclusively, to the ahnotation of inmages using
t ext ASNNOTAXTON OF PIGIEAIL IMAGES USING, TEXah fiel d
having a predeterm ned title. Background of the
Invention 15 There are presently available a | arge

Filed of 80Gvehtip@rt abl e digital image capturing devices
such as, for exanple, digital caneras, canera

attachments for desktop conputers, personal
forth

ut DAs d
e SR SN B CHTBRL RS a E0S B  trs
particulhi, tRBSugDitleRcINGLURY o the %ﬁétaﬁ&?@f ﬁnﬁ%egﬁﬁﬁ% ﬁar()j(t re;c)orded in a

penetration  of digital stil

leahf}( ﬁ%@@ésalqaﬁlbﬁﬁﬁéla@mrcdﬁbmndd dﬁmsstl c arenas. 20
Storing and indexi ng those i mages for subsequent
retrieval is becomng a nmajor task. Useful tools are

Backgroend of et Invegfiép| € a sinpl e way of managi ng the
digital inmages. An automatic indexing nodule wl |

conpl enent ot her nore established and w dely

{ i .
thr okt A0S 2455 5 R ORDBPROTI R B
such asPriers eramplec hindigl eamars, tcamerd axac@idng forl abdkebprebkPhiteys,

nter d 25 t ual andg h|C|nformat|on This is
personal {Qriers < eePROK SompieTs; RO ﬁ%ﬁ@nﬁw-e@b}@r%ﬁ

phones. dFl@esE OtobBrher Qf[tﬁtﬂ@é BG%Qlfnlé H&W%ﬁp t\ﬁﬂt Ltgf I{E?ratlon
capturing of the image. The conﬁer0|a GcTess

of digita] ;ﬁélélcﬁld emrgm fvidso) timeperoingthd comaresdis- mniedmlﬁemc arenas.
voi ce

. L ops such a at i nobi.l.e. devi.ces,
storing BRP WPy skl T CRbat et e dpBerommipg apajor task.
Useful tbdilal?l&c EdqRire@ns eniilg Ql Sifiplavnal Jmﬁaﬂa@lﬂggﬂke%g@di iffagBE A n

eneratlon of digital caneras with-a
automat mdsismsn@@d(lkoWIExmmp@usahwthgrbmwtabs@@@pd widely

availabld HJlolsf édcg] as g&%%@%lﬂﬁ%%ﬁ%ﬁﬂys@gg¥% pro¥1é1|n§ gséora&? . query and

many  no or’’speec
retrieval aﬂuhctwnspeBmherartadtmquae nare reoEiddat ebiteddf b IMER@Llly entered

textual @ptuﬁq h|S|si[g effective since the information
extual aggl gAphiG o it UoeRslswRme, lbewr intsasixe.cansk prope to
errors dukité ﬁ’ﬁerpretatlon of the content well after the capturing of the image.

The commercial success of speech recognition technology in domain-specific
applications such as navigating mobile devices, voice activated command interfaces and
speech-to-text transcriptions, together with the introduction of new generation of digital
cameras with a built-in microphones (for example Sony CyberShot DSC-570, Fujifilm
FinePix 4700Zoom, Kodak DCS315, Ricoh RDC-i700 and many more) for speech
storage, will allow speech annotation immediately after image capture. This is more
effective since the information about the place, event, mood and intention are still fresh

in the mind of the cameraman.
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35 in the mnd of the canmeraman. WO 2004/ 008344
PCT/ S&002/ 000157 It is therefore the principal.
wo 2@Rhjoesis4 of the invention to provide a net hod dcarsddnezo00157
annotation of digital images by recording key
information for each image as text. further object of
It is thE{é?oﬂenMﬁnbﬁﬁa h1S objRet” BF Ahd ihihitioRYtd PreVidRlal BRtHyAIEsr Fhe
plural ity fi gl ds,” each field having a predeterm ned
annotatibh tolf digit0 irfagesiy yeairding dey menmataom dr ezchtiimagaBeiext.and
ot her objects in mnd, the present invention provides
a nmethod for annotating images wherei n key
A furthb CIRERSA BB ihRntiBRGH td FROR i 16dyOI@stnitioh @deha iplghty of
as 15 text. The key information is stored under a
fields, eptiufieldiltayingfa preddtersnined tile.each fiel d having a
predetermined title. The predeternmined titles form
part of the key information. The predeterm ned titles
Sunnnd9§0§hﬁbiﬁ¢ﬂmﬁannay be determ ned by a user or maybe
pre-set by a supplier. They may he event, pl ace,
peopl e, and date; in any order. 20 The hey infornmation
. may he. i . i Q.- - USI
with o 3HaEphd Bl 38R BB BRUERE Bclogt BEVSE IEf0d for
annotatigg ??@g@lewhaieirykefgcinfddmaﬁm; ¥dreaota ymagos stcgprémﬁh each image as
I fficulties, the key informatio , in .
text. Thrdiph dafoamagies b“a%i?feé SURH 3 EPERHY @ﬁ%aﬂﬁb‘?ﬂ@%{el? having a
i |y 18"t i el atlb8. The
predete R T e T e e g e,
predetempriaed tidlesiofi ¢l fieltls enayAbe detetrhimed dnyi @ uperputmaybe pre-set by a
. converted. to text, each of ‘predetedrrri ned titles
supplietyp ) Mg be rRemt Bla?fiv?e‘&%lﬁ’rﬂ“élr%gemmmar h the audio
input. All words that are after the predeterm ned
title and before the next occurring predeterm ned

The key intfoenationt ey dednpit ashaudie@nd cppysited tpHEshesies ap cafpnaatic

first,. my t.hen LT act 1130 | RiHAO 0
speech ggcogniiony %‘?glﬁe @S‘f%ﬁ% efl’}% spegg%e%%aé%ogdr}l;a@%én RJ’%aﬁr(l) g ?lr?g have
speech difRhfieh khe lsdyaufoimbionhlag bednmditly lieyboarnd dagypad.doych screen

correct frequently occurring transcription errors,

or imagmgeor porate new words into its vocabul ary, and
provide alternatives in addition to final recognition
, result while
Preferably each predetermined title is input before the key information for the field

relevant for that predetermined title. After the audio input is converted to text, each of
the predetermined titles may be matched to its counterpart word in the audio input. All
words that are after the predetermined title and before the next occurring predetermined
title or the end of the audio input, whichever occurs first, may then be extracted as a

description for that field.

The automatic speech recognition engine preferably should be able to edit its
vocabulary, correct frequently occurring transcription errors, incorporate new words
into its vocabulary, and provide alternatives in addition to final recognition result while

recognizing the audio input.
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35 recogni zing the audi o i nput. W 2004"008344 PG 1
/ S&002/00015-11 If desired, character information for
woO 2an/0issage may al so recorded for that inmage. Hua/SG2002/000157
character information may be information such as, for
exanpl e, gl obal positionifg system coordinates. and
If desiredneapadtel afoenhation dsmad image e akeyrecaitied fmt thaniramngt. The
the character inforpation are preferably stored on.,a .
charactgr, infggaaion 1gy The 1fara#iTe SHRY 25t ¥ exanplei gjpbal) positioning

systemi&la&glﬁ’?ate%i ?/%T‘éya?{érél rggtea isfoRggdfrrge dat abase.

ternati or additiona y, the database may store
the digital images in clusters as a nultiple inmage

dat abase. The key information for a pluyrality of
The kel Ty PRI HOLE FHyebET CTOLTaIE D P RBR, TR 2 database.
The dafdttd MayRfeds mhd @igiRe QH{Cajgé@ stheBB! bl ¥ §holehfnslied H%t?base.

i mges 1I'n the cluster. ustering may be achi eved
Alternatisélpgonadvatonadly, theidgtibosy mel stire thandjgbhlgorigehm clibtiess as a
ultipl T8 be Q sed on threshold. Wen the descriptions for
m q’%”éﬂﬁﬁ#’ dHeternmined title are the sane for the
plurality of digital inages, the digital inages are
clustered by descriptions of a different one of the
The key infaenation feed plimaligsof digitpl Enasss mavshs dedeisdtbyophenetically

it S0, 885 BV P B OGRS ek
may beckhigted By usiap atdearesbeighieahr tebustpihiat g dritBmd Thiy mpy ibe hased

Wrds occurring in the majaority of the digital |jnmages
on thfe??é’}dqb Bdhs feserptins,for & givgn Prdsteanined /!a%seof}re the same for

the pluﬁilligf bf rdi_i%lgl gﬁ%%u? ﬂ?ﬁc hi fﬁ?qmg.ﬁes“ %ielnguﬁereﬂ by descaipgﬁns of a

nedr est ustering 25 al gorithm'base

different one ofi thedpreddenisined ditlesc Jorprevent mesplagenrdnt pf afdigitd ikeye,
iit.al .i mages in a _c¢luster

further EHRE R st i ton e B SO REE G Pripopy dad drom it dgpters

cantherﬂ@éﬁseaftohpsatef&dﬁis@ﬁdﬁﬂd’iﬁd_titl es may he dependent on
another of the predetermned titles during the

clustering process. 30 Fringe relocation may be by
Lgni r i n domi l. t.in a
Words B P 0B shaloty of RO SEAG! B fndRE) BELeS B pleRefhe
processheAlwep listeeing i may dei aohgevedabui@singra neargiti@ighbdugichtering

..image_and its cluster is then determ ped, as. are .
algonth%%gta qathreghald. 5 \erds that occur in the majority of the key information

of all digital images in a cluster may be taken into account in the clustering process.
One or more of the predetermined titles may be dependent on another of the

predetermined titles during the clustering process.

Fringe relocation may be by assigning a value representing a dominant element in a
field throughout all images in the cluster. A distance between the single image value for
a single digital image and its cluster is then determined, as are subsequent distances
between the single image value and its adjacent clusters. A normalized value of the
distance and the subsequent distances is then obtained. The normalized distance and the
normalized subsequent distances are compared, the single digital image is placed in the
cluster where the normalized distance, or the normalized subsequent distances, are the

lowest.
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bet ween the single inmage value and its adjacent
clusters. A normalized value of the distance and the
wo 2@ubesgquent di stances is then obtai ned- The marmstioasahois7
di stance and the 35 nornmalized subsequent distances
are conpared, the single #dligital imuge is placed in
the cluster where the normalized di stance, or the
normal i zed subsequent di stances, are the |owest. W)
A weighing ayle osyabe mhﬁg@oﬁtzm@@hwfﬁ% Grietrymining thgubisequent
Applied for the plurality of fields in determ ning.
t he subsequent distances. The matching of the
predetern1ned titles is by keyword spotting; or nmay be
using the 10 auytomatic speech recognition results

The mat&ﬁwgsoééhweﬁateflswe@ hidlep iRk eryarg spotting) @anayhe by using the
automattd gﬁ@&H re'cﬁ%xﬁﬂbh oLkl 50 BLOMiAS for %h&gféﬁ g‘ﬁmléﬁ %abl e
ne program code t I's

i um conprising a conputer
configured to cause. a processor to execute one or nore

functions s descri bed above. scr tion of.the
The preggnt, fjvgUon ila% PFOVIdSfoPOrUET Yirable H‘R’/%Jd &H%{?IW computer
progrant é’(ﬂﬁ,' th¥t MRYaHgieado %ﬁgseoéjgrdc%sgr B aedcufddnehf 9 o fifhctions
referred enbodi nent of e invention will now
as descrthed @bo¥ed by way of non-linitative 20 exanple only,
and with reference to acconpanying illustrative
drawi ngs, in which: Figure 1 is a flow chart for a

Descrip8ibR 9f th@Dp@wiidson process; Figure -2 is an
illustration of an annotation speech structure; and

distanc

Figure 3 is an |IIusFrat|on of the field segnentation
In orde%%@ﬁ%?gx%ﬁtﬂgeﬁﬁg Ieb%gegs S)Efunatl}?th g.’él ez{nﬁ eﬁu‘?qm%gjb’l%gﬁ %&%’c’t, a

preferred Bﬂhbb&mdmmﬂ |ﬂ’ie5m®énttchﬁw$lp aewhe de&ﬂﬂﬁh&d’:‘lby oy mf@mﬁﬂﬁnitative
in any nmultj-nmedia

r Olbrrtl a nenory devicge
examplers eleypnqgsR@CCHyPanyiRg %]SS‘F%}FWaWF%g@anéNIEGh
shoms t he i ndexi ng processing after the digital
Figure 1 is a flow chart for a speech annotation process;
Figure 2 is an illustration of an annotation speech structure; and

Figure 3 is an illustration of the field segmentation process.

Description of the Preferred Embodiment

The indexing process assumes that the image captured, and the results of the speech
annotation process, are stored in a memory device in any multi-media format (e.g.
MPEG, AVI and so forth). Figure 1 shows the indexing processing after the digital
still/moving images, and the associated speech annotations, are downloaded to the host.
The first module 10 is to separate the multi-media content (image plus audio) into the
image 12 and audio fields 14. The image content can either be

{(a) stored directly into the database 16; or

(b) further processed at 18 to derive contextual information using spatial attributes.

The further processing is to:
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still noving inmages, and the associ ated speech
annot ati ons, are downl oaded to the host. The first
WO 208008384 10 is to separate the nmulti-nedia comcarG2002/000157
(image plus audio) into the imge 12 and audio fields
14. "the image content caf either be (a) stored
qhy ectihofedsalige éibgaldatpaserd:6; or 37 (b) further
processed at 18 to derive contextual information using
$pht i agmaye aitifarteeausyhdufing réverding Gioe ssicruphpse tnd albiedt);
200-1@9 534-1 PC1/ S&002/ 000157 5 (a) increase the
signal-to-noise ratio; (b) renove artifacts caused
der i NGe cenRRRANG aSuitshle Mralpahanesapd anbient); and
(c) be converted to a suitable format, if necessary.
10 CBIR is Content-Based I mage Retrieval. Known
' = B! {-.not .be escyibed as t.he
CBIR A e B Re SR, KB Sh, s T e Bl e
describedasihgpde ndt forfnepastiuati the presapéeehtiGant ent is first
preprocessed at 20 to enhance the quality of the
speech signals before being transcribed into text at.
_ . o . , I .
A el e B M e BBy il ko IR 76 o
enhance ghe ualitproff theatepch afgralsebéfosx béing i transtabedMinitd text at the

di t.i.n nd trainipng.Lp its. yocabulary structure.
o Shhgn RO RSk SIS0 B SUUSLUE b any
commefcia \6P-theLshb i enB e Pihab bAGEabBMhsREE Mﬁ?‘ﬁ@%@g’m‘% I%'-:éli’ting

Jeside in the indigenous vocabul ary of
and traigipig|ipdty viosaladarytshmsarewkids iscansdfur fehimre aapmoy svordseof local

f 0. speech recogni t.i Qn engi ne :
fiavor of He BifE ek ehf Bersfls RRERALHRE 10 By eabaary of
the ASRhAlkchbilitefte radl|ileseUpe@s teah Tarthdr Ghippdd e Asteickn@A& of the

custom zati,on_functions: (a) enhancing the speech
speech repommtiqnenging et frequent |y occurring transcription
errors, 25 as well as incorporating new words into
the vocabul ary; (b) providing alternatives in addition
To furtitep ipwvEithal ASR coghild Rontheesiglrte, 28vsldwdd preferably support the

following additional customization functions:

{a) enhancing the speech model to correct frequently occurring transcription errors,
as well as incorporating new words into the vocabulary;

(b) providing alternatives in addition to the final recognition result, while

recognizing an audio input.

The pre-determined field titles can be emphasized using the first function (a) in order to
achieve high recognition rates for the field words. Likewise, the mame of family
members can also be trained into the ASR engine as, for home photographs, family
members will quite often be in the photograph. The field titles, and commonly used
field descriptions (e.g. names of family members) are stored in a field-based dictionary
36. In addition, due to the well-known uncertainties in the speech recognition process,
the second function (b) can be especially helpful to determine the original content of the

speech by providing more detailed information about the process.
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recogni zi ng an audi o i nput. The pre-determ ned field
titles can be enphasized using the first function (a)

wo 200008xd@¢r to 30 achieve high recognition ratmsryéeotimisr
field words. Likew se, the nanme of fam |y nenbers can
al so be trained into the ASR engine as, for hone

A pre-?%}&tnﬁ £q tag){L?dHrE'bg P{ﬁgf‘gﬁ'ﬁ&ui@ bf tHs heehf i€ rekigrablg/ used.

e phot ograph. titles, and”commonly use
Structufddedpdectehas baeni wsad t¢ eontrolmamesspebelf-actialedndevieas siclame cell

e e ) G5 AR Pt o

implenfeRGAEAY 4 AEhiNAACES SestdQire Be SREAMPardyUBCEdRMah ) akRind¥&ed
especi ally hel pful to determi ne the original content

words. dferd, the kep ésformigyorpobimagieneithor ededettiptidneer fanf oententi oan be

ut the progcess. 2004/ 001334 CT/ S 2/ 000157.
extract§ FPin 4 SPich AT OIATOR: RGP S T o D rBop sy fex
descripBResthe %ﬁ%@fﬁcé@e)’oﬂ:tﬁ@ﬁlbgeoﬁﬁfé natudé BflindpL eedatiba Sorigites

used to conirol mane speech-activated devices such as

of different| catpgeniess(e.@ngFenetye famyy dmsirait.d Beriasdesign, eluken \setting,

hi.gh_recogni.tyi gn accu S8 ' I S
county i E5S B B, REF P8 o6 el BESfonlBY BTRRE Lot S
categoritd @r itiflde Xied bewdifitstheirgnidexirigheecdey Alrbaitivaly] des®may be pre-

i mges, either description or raw conctl%ﬂt, can he 1.0

set by ths syppdieed Fpr eranme 18 5edighpl sAmsranicade ek dpmestisjuse,
they maltyrerJaeg%t \Q%Itfle ngnﬁ‘l%?ﬂtnﬁsas BV P1dE SEdopRY élfarﬁ?teraﬁ glgb)%e would be

gcause o0 e subj éctive nature o
the mostr eehivonly ased, nagle mosofreldvdiftetidet ot anbgatdgeses dog everyday

scenery, fam ortrait, interjor desi.gn r ban
general s‘g{l‘f“’r%ﬁ‘ﬁ, US€ou %F%s iR catgenyIes Ot Jﬂﬁ‘i’sn pre If%eﬁﬁ@é oy fpgech
struchr@l Ven the flexibility to define content sub-

categories or titles that best suit their indexing

needs. Alternatively, these may he pre 15 set by the

supplier. For exanpple,.ip. a di,gital i.ntended
The ba BBree prftips s e e ety Theyid T cff e Soih the
categor¥R M ftAE phbRis/vadeoE FoR texakibRe @s iPegilbBedntol®tia Abohbqteto
woul d be the nost commonly used, and npst rel evant

scenaria,iif ey Be usafl dacetrapries theopbaiowiniadhe iglemwing fields: Event,
Place, ﬂé?rgreZﬁddCDHt%eFo%Wﬁ% SUPHERALS AR S e etlér%élﬁsc‘ ofli&ctififion of
i S I'n h he

t he spee structure. asi c spee
the field tQueeyinpehe slesdentunof thedei fipldewiP endbie rdtrieting thet ¢ongent @i the

cobu Y Y WM th the

To partition the transcribed text into the appropriate field content, a field word-detecting
algorithm is used to ascertain the location of the fields within the text. There may be
two ways to do this. The first is using the ASR results 24. This algorithm sequentially
searches through the words in the text and their aliernatives, and then matches the
selected word with the list of keywords, comprising the fields titles words entry. As is
described abo’ve, the prior word level training of the ASR module enables the fields
titles words to be detected with relatively high confidence. Thus the interval between

the detected field titles (i.e. F,, and F}+;) will determine the sub field content of the F),
field.
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categories of the photos/video. For exanple. as is
expl ai ned above, in a hone photo scenario, it may be
WO 249480834 t 0 categori ze the photos into the folPCowGag2/000157
fields: Event, Place, People and Date. Follow ng each
field is the list of the7elenents or description of 25

Altematt\hg/,ft]neeﬁeﬂd sQumkiiation téieale) BaRRhilealas bifese of kehilsid whbliing
retrieving the content of the "album. To

“KWS’ﬁggr’ﬂP TRy bheartied pulchaseben pignal-leral pregeesiappredids aBscause
the set df g?é e R8I W@l‘dg ﬁltlﬁieé’\ﬁ ﬁeﬁﬂbgf h%l%gvel}a%lggllrl éé Er@om, ri1t is

to ascertalin t t1on
approprltifedotaf%ﬂ:e aThmpiterfor dach 30rd. Mhmazmmndmntﬂar of fitlie is two

. ng the resul 24. This al gorithm
with o GhEEEA ARy Tl HRG HEGHGHOL AREMaY dSeUAhTE IR and
processxﬁ@%p&é@ hyila fo%fd%aﬁie eyvmrlt(li‘gﬁ AN ESse! h%]ddﬁfdngfgﬁﬂ:r

wth t list o conprising t
templatets mﬂy@sm dseCEdtto ybsofls ail ©thed @sedsd. bEemplates enayt trerepresesited
| evel traini nodul e, enabl es the . .
by a scffliige St eptld Gofbts “Vath s hBnemngt. dhe WPF@%a?P%PT&On is
comparel iviith SeréingRinéethroligy Sfok Qﬁalhﬂﬁeeﬂyrﬂmlgﬁﬁﬂ@ﬁfﬁrp;ﬁ% fofetermine

detected field titles (i.e Fn and
which parepEthe sneceln sigsalisimest ginidart terwhiok temlelatén Théi lecheghdnify

s s GPRSHPOE FETASROTH OISl BRRRLE Spy! e

therecognﬁmid:oﬁmtﬁnﬂgﬁeﬁd,w\s) 26 and may he carried out
based on signal -1evel processing nethods. Because the

set of pre-defined field words or titles is preferably

Figure 3’ Shéild YR Mi3iRidn (c,?br eeacﬁ \Agmgh{aﬁ]h BORE R af eS?‘t:lQ bed

create a tenplate RORT rum AU
annotatiohi ie Ishiswh sit thwotopwihd fouo fiehietiti @t indhls ittastiatiomara Eviay Bluce,

e ) B B A S Sk TSR Koot e
field woRRCWitRRS the A El'tlﬁz‘i‘%roﬁlﬁhl&SR i@muﬂge& R §gﬂ£elevel

needed to absorb al |l er words. Tenpl ates
processingeiér eElenensttingoigx(veithin amibe Sbﬁdddsactangﬂmeslﬂxﬁcid bbpbluefore

thas ech annotati o conp
the next ?%l%q?léfﬁd; {}gf 1ng glprc&o%f gvlfl &9};\’(5}{:‘ ‘@‘l cféﬁﬂg)tlon of
the respevrivepficld. B@caﬁi% ef fﬂié@équemﬁalﬁha}pé\f det@ftinkTR1 & PRGN thetdndIno
simlar to wnich tenplate. Thus the beglnnln

fesmctm%anng’ﬁm Higse fisichivords haeR o fcopEaniapd o eash i input.
example, 3PRSR¥H 'ﬁﬁh@ﬂaﬁo?% thdT¥dMrdof Tbh%é.f.?l%gl%t. P18 BV, will,

recogni tion o content Int
after segmentation, lead to the same field content as that of
“Event...Place...People...Date...”. This allows flexibility in defining the sub-
categories or title in a speech structure, and performing annotations for images of

different categories.

In the proposed speech structure of the annotation, the content of the ensuing field title,
before the next field title or the end of the annotation, whichever occurs first is the
description of the field category. These are extracted at 38. For example, in the
previous example described above in relation to Figure 3, “wedding ceremony” are the
textual elements describing the Event field. These elements can be stored directly as the

field meta data of the accompanying digital image, or may passed through a parser to
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Figure 3 shows an illustration of the field
segnmentati on process. The transcribed annotation is
wo 2ediomgs4at the top. The four field titles in tHRITSSG2002/000157
illustration are Event, Place, 20 People and Date. The
field segnmentation proces8 will yield the |ocations of
extractt Afshet t RYEd infdr@hGoOIWiRenM thBi Mieldn&el@¥hiatifh t PRIcess 26 s
t hrough ASR 24 results or through signal |eve
implementedemsienty,28/eryTrrgmans gemeyated ean bairefed inite then A SBheeizine 2

angul sub field befor the ne 1
for the (3} B 25 43 nuhe g CERT O b el i fe 148 o
imprové 8&hRtonOfs WElI aiﬂ@ré@megcémmuﬁm gkﬂemﬁ@l@ause of the
sequentlaf way of detecting field words, there are no

25 restrictions on how these field mords need to be

D1g1ta1 1 anl 4 %l fbgras?cﬂc%ni;c?%lﬂ? 1%%5’(1011: Uoref %Q%E/echa?acct&e ?&Ilpnat

represent@ﬁbﬁ (meemhlﬁe,. ARGAL eISO-885% 0t or. UNIGIODE). Bfdngsles of such
segnentation, lead to the sane field content as that

informagfon argyent . .. Place ...People ...Date ...". This allows
« Gp$ (B 'ryogpﬁghe gdg.ﬁrsg{ﬁpg otufglga&w i'on!thu&@’faﬁﬂﬁfe/a‘fﬁtu% where

thepmﬂogﬁ@hom&k&mnmdnnges of 30 dlfferent categorles In
t he proposed speech structure of the annotati on,

o camgghicdafed deOFlﬁé 1Q4h §¥G I AT TUEE. (2o |1%f0nn5féqrbr5@e%é15ﬁe9eft flash,
of the annotation, whichever
lanc{shéé; ?%cfr# ?E(Qllreé Sé)%gh. . . .

escription of the f|eId
category. These are extracted at 38. For exanple, in

.. e 35 prevjous exanpl escri bed bove in relation to
This mftppaav@ Gescrperrarchgmeen @ﬂgﬁyproa?%eq % an adsaugly charagiitased
extractlgﬁ ? (56395% B ahf %to'iz'é’c? e &ltzgoasér hgss velro® %ﬁl%ﬂgﬁon and/or

directly as the neta data of
retnevahpmxpmnw ng digital |rrage, or may passed through a
parser to WO 2004/ 008344 PCT/ SG2002/ 000157 8 extract
hi gher | evel information. Wen the field segnentation

The extPAR&E$isIddGird Stord R BEWIHEE I6RIE F8dtdBase €SIDY) 3EITRBISID 32
enerated can be re-fed into the ASR engi ne 28 for
stores tg %

A espaed-besgil r@dzshatr@ct@rebaﬁgﬁu exdragied plaeldn dph ga¢lo ippge.  The
storage agrf{; e§£’c%”ﬂﬁ£%9 h?g@% e)llg?r a[l"B(?theI] fH?Je%%}’e Tlﬁcgzg%ésk% alfows

as t ron p or mance.

effectiv®i zgidt afﬁmmgﬁsrajgayofbmdassmofmmta&idnv\pttrtammg oo Eel nnage The
t38 in aﬂ char %er form
database facﬂltates the retrieval of relevant 1mages as well as providing the required

information for report generation 34 purposes.

The accuracy of the field element extraction process 38 is dependent on the recognition
performance of the ASR engine 28. To improve the accuracy, clustering 40 may be
used. Here, the collection of images is partitioned using a predefined structure of at
least one field content. The clustering process 1s then used to group together images that
are similar. Images that are similar according to the clustering fields may also have
strong similarities in the non-clustering fields. The cluster can then be indexed using
representative elements of the image fields. For fields corresponding to text extracted
from speech, it is possible to represent the cluster fields by a group of phonetically

similar words that occur in a2 majority of the images of the cluster. For character-based
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representation (for exanple, ASCIIl, |1SO 8859-1 or
UNI CODE) . Exanpl es of such information are: GPS
WO 20@e3al  Posi ti oni ng System) coordi nates for PCT/SG2002/600157
| ongi tude/l atitude/altitude where the photograph is
taken; and/or 15 canera-%elated information such
fields prieesskssgch ZOMMBrvAfRhemtibRNr oRe atersé@@®nff fldl@atisibuies may
| andscape/ portrait node, and so forth. This
be used i fapresant ba nerserdeatees of tenimagag el thawlpsies: processed by
an adequat e character-based extraction process 30 and
stored in the database 16 to be used for visualization
A nearegin@ighibou? Oluseiing alpakittih bassiesn thidshokbiaadhéel cfthe ti8tering
. .are stored in the Single Image Database ("SID"') 32. .
of digitglhanages 3%he gepsrak n@g@stsﬁg@g%efg%erg]gdalgonthm is described
below. CRAGRGURE RARETIERELAG! s@gp W & g8 &1 rit?ﬁcg dlﬁ%&% LARrion
storage I's for each inage separatefy froma otther
Dpin(Di, Dijeg efin(sithartlataypde(vath al;lolds yvi.e€ Mekisicemparid to a threshold
efficient storage of index information pertaining to
T dependand anthg@ppliggion.dat abase 32 facilitates the retrieval
of relevant images. as well as providing the required
information for report generation 34 purposes. The
1. accuriadtyal® II; ke{xf}i; €d ,.elrenment extraction process 38 is
depenﬂent on the recognition 30 performance of the
ASR eftffi ne 28. To inprove the accuracy, clustering 40
.8y b 245 BlarediRBterd DEakPD! €& TR, (O] D)) IR &R T
partitioned using a predefi ned structure of' at | east
.one ftheh MarpaDeartd DiThe cl ustering, process is then
used tq. %%ou% together images that are simlar. :
1 mage ¥ QP EBRESi i | ar according to the clustering
fi el dgnifayhedlgflerbave strong simlarities in the
non-clustering fields. The cluster can then be indexed
using 35 representative elenents of the image fields.

f. elids re ' ; .

Fo exaffl, R CULZASLE TR e S S s
mention&y abogy, clippladtoptaae tdueing Iholidaydrin BIS Avepatsinichsevent alays or
i.na majority of the.inmges of the clyster. For .
weeks Hegla%%’e{ée&lﬁﬁaéédn%nﬂ%m %sst"sqm Giil cﬁﬁﬁé’g?}f%ls may be
“USA Hdlh{e MeRrRRite Sof Ynhe&StakBl VAl SaReIAL ItR0 a:h%égerﬁ%t fule

intersection of field attributes may be’ use )
below magpheensedt st thet ampexecssizalyuntss wimbdrefiimagesangfnat he the one

cluster. cf’hlfs“? tegegb'les the clusters to be of a manageable size. It is preferred that the

[

(=AW, R N

maximum number of images in a cluster be limited to a maximum number, the
maximum number may be predetermined, or may be determined by the processing
capabilities of the host. In this clustering rule, the similarity between images is the

difference of the Date attribute computed in seconds, and the threshold used is Tseconds.

For each group of photos

- Sort the photo according to the time in which it is taken.

- Apply the Threshold-based nearest neighbour algorithm on the
Date atiribute of the photographs with a threshold Tseconds-

Photo 1: Event USA Holiday Place New York City People Jill Date 14 April 1992 10 am
Photo 2: Event Holiday in USA Place New York City People Jack Date 14 April 1992 10.30 am

} TS,



A nearest nei ghbour clustering al gorithm based on
threshol d may achieve the clustering of digital

woO 20000ge34 The general nearest nei ghbour cl ust agmgs2002/000157

algorithm is described | o below To find the nearest
clusters in step 4 of thewal gorithm a clustering
Photo 3: EvenPHiblldg) @A BN vk ited PloPleThMDa 14t ApkiX1992 D5 doh
Photo 4: Event W6 A BoXdaly PRrcENew YiofR Ey) BhtterCiRMPRpE 11D 1ahg 88 hed2d 2.58 pm
Photo 5: Evenf8HENMARNRY pRR. KRS YARALikC BhtteB Parlt Pdope o1l a@e 12 April 099212856 pm
Photo 6: EvenNESA €5lidaC [P1iss REWG Yokk GIRGBENeryvaihPdoble Uack Wk, 14 pYil 1922.01 pm
Photo 7: Event DK Hilida PR0e PefyFedddo BARdslind Repplé Jacl\Da 4 gphilgl 991 RUSIPM.
Photo 8: Event DA Bl @ldge POryRde 0 Xt Ibland Reopié Taek, ditirDaral 404prih 09A2 2.55 pm
Photo 9: Evenfih$4 Bokidab Phe EsiyRidd Pepiaiag) B Dan 146 ApnildBe 205 prent | oned
above, all photos taken during holidays in USA
Table Bpanni ng several days or weeks m ght share the sane
information in the field Event. For exanple, this may
be "USA Holiday-". Meanwhile, for inmmges taken on the
15 The resﬁﬁrgg“ 1P me LRGP L @i}fnpgserd%fﬁrggﬁlr&eélﬁé’i’eﬁ%l? ISR B of
that an excessivEl'y T'afge nunber of |nages are not in
Table I hdichnshowe! ths tresults Tfi the enalies by Wene Witht Ers 60 oninetesf Bhe

manageabl e size. It js preferred that the Xi num
felds et & FrGehay (e SlE pamenas KR (<O Re oMl HaRees
From ¢AR84 of H3EmafEYTh BUTLALMRGY is MR YerRentX: GH ShEEINLRAR cferion,
may be determned by the processing capabilities of

the valuehor lils corrdsponcing ficldiof e dlesterul somphiteds Fai ther figlgs that are

be n i s.is the 30 djfference,.of t te .
20 ot depglatF Bt P STp g ot S RGRIRe A BB Ripssadg o
computk®. As@pendist hiihas fRaE B clistiing Qrite{toti0an Bafibulelfor Phashoits
~according to the tinme_ in which it is taken. Apply the
value isgxpeetpdicboumaar swasscbe imagesib difclagtefor i t hm on the
Date attri bute of the photographs with a threshold
Tseconds.
For example, taking into account:

25 1. phonetic similarity between words (for example, City close to Cited) within each
field;
2, words that occur in the majority of the images in a cluster;

the Event and Place attribute are dependent on the Date clustering;
30 the following fields for the three clusters defined in Table 1 are obtained:

e TS;: Event Holiday in USA, Place New York City, Date 14 April 1992, 10:00-
10:34 am.
o TS, : Event USA Holiday , Place New York City, Battery Park, Date 14 April
35 1992, 12:50 pm — 12:56 pm
e TS;: Event USA Holidays, Place Ferry Ride to Ellis Island, Date 14 April 1992,
2:01 - 3:05 pm.

However, a clustering scheme based on similarities may cause inconsistent clusters. For

40  example, TS;in Table 1. In this case, Photo 6 should belong to cluster TS; rather than

—

7S,

7S;
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Photo 1: Event USA Holiday Place New York City People
Jill Dale 14 April 1992 1 () am~_ T 1 Photo 2: Event

WO 2dabidday in USA. Place New York. Gty Peopl eprdack:20etoen157

14 April 1992 10.30 am WO 21104/ 00830- 1
PCT/ SG2002/ 000157 10 Phdio 3: Event Holiday in USA

TSs. TE’l ﬂeecifslemc‘ﬁOITMsﬁIhé@ﬁierEeﬁﬁJhﬁiaQ@(}ka -Daige Reldatibh 4O Wuster

34 am Photo 41: Event USA Hol i day Pl ace New York

Adaptaf@nt ggomhm gy bsapsedpeblys anay b inpplemented Aprany ofggpumber of
ent USA Hol i day Pl ace New York
ways m%%%‘@? by the g@g’t‘%agﬁtegéom e Jill Date 14 April 1992
1. UWorbthemiohipletRinodftthé iniEveahhstdifd, tadh dgynfimdeldNefa Yiusier is

Gt Bat Par k Peopl e . Jack Date 14 April 1992 2, 01
?fﬂgﬁed @P{af“& "th repoa l@éﬂmm glsyropt fugughaut pllgngges B this

Bhor MRl BRI da, T Bt EDkbyled it & AR Pecific
disthegedmpPeisploedchan ke 1t5|d1$pat'§a.t eldtiveMpr the dv@gdaai. Ghugin each
Fﬁﬁ@to 9: Event USA Holiday Place Ferry Ri de Peopl e

Jill Date 14 April 1992 3.05 pm Table | of 15

. fAdrah¢ ansd atoﬂletﬂaﬁ%é iof® Qhstet oF mwlmégbecm%@%gésttdaﬁance

three clusters TS TS2 and T S20 T shows
Yahue inghiglolustert alsh @algrlbmathﬁ gistgnce vatuogifethallr fields between this

TRILSAE A e (LS ah ARl e ch SRSl Bk
thfough ¢heodorhingnt rpgeentatives. @bﬂ;l@iaﬂ'y, 4 Padpet &e@ﬂ%@ Q’fﬁ]&tcan be
fronaethe clustering criterjon, the value for

Wt i SieTIAGAE dhel GFiounaligailissnes of sdlﬁf@wmf@his Fois then
Golk! ®! Gtain" 2 hAhE1HAR Eﬁ{angée RGNS clﬁlgt%lfna}el& Sto O1flel€t|;1fg the

clustering criterion, e correspondl ng
minuste rcanéldafzatamcmgrthm bmdentmlﬂ&p endlitnheighboisbut e from a
iteri on is an attribute for which its

clusterin
val ue |§’dg¥< et ot ﬁ&%’%ﬂ(&?’gggh‘ftﬁg i mges of
the cl count:

vﬂﬁ@ﬁﬁﬁlﬂfcaﬁésrﬂlé fHdek Yor et H‘Eleéluy’f@{sqﬁ thd Mo @MY afisorAit Yeing

close to Cted) within each field; words that occur
they adiecentj elusters off tthe imtigeslistera ofl ube eFringdlmagerntand

da(PgnggI%%ge aLd prrés%h'ts thgrforr%gpzer&dg %angg bte cen tthe fringe image
clusteri

and each cluster i.

If the index of closest cluster corresponds the cumrent cluster for the fringe
image, no fringe relocation needs to be performed and hence proceed directly to
step 4. Otherwise, re-categorize the fringe image into the cluster corresponding
the index of closest cluster. Update the dominant elements in each field of both

clusters involved in the relocation and recalculate related distance values.

. Identify the image with the second largest value of distance. Repeat Step 3 until

no more fringe images need to be relocated.

4. Select another cluster and repeat the process until all clusters are processed.

The number of neighbouring clusters may be greater than two for clustering fields

greater than two.
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30 the following fields for the three clusters defined
in Table | are obtained: TS1. Event Holiday in USA

wo 2ddiacsiNew York City, Date 14 April 1992, 10:pa0+SGR00220b0157
am TS2 : Event USA Holiday , Place New York City,
Battery Park. Date 14 Apri2l 35 1992, 12:50 pin -

In the %x%vﬁﬁs Rixampld; 23 the EWeNHhdSAf HH;| Pa¥ 6 74 Qﬁ@caﬁ&i ltd/ TS, dffter
Elllslsland Date 14 April 1992, 2:01 -

Fringe Relocaidm. Holthaugh: it 4s epusistestiwith I8hamsermesefcthe pPeOPle P eld, its
i 0L A YR ES pORIOHRL BBl S5 s

bel ong to cl ust er TS,', rather than WD 211114/008344

PCT/ S&002/ 00015 11 5 TS-{. To prevent such
The datgifgn dbe abwter dreldsyagpalso ke Pﬁ%@eum@r%@@tm@ﬁe seldgatabase at
42. TIA._.d ?510595&\1?@ él?el ﬁ%hﬁﬁm{ﬂ%}’aﬁﬁ% ‘Fh%d fustBlsSis r@%sx@@rgd tmslgworthy
in any of a nu Ways i nc

becausd iﬂ@bitfddt@imfﬁlgnaﬁioﬁpﬁ)mlﬂg fx‘dﬂD@in‘aé imaggl Boi metante, tnln dw Place
initial clusterin each dependent field of u cluster .
field ofjtge P&@Qg&f@ﬁg’ 253 %Ef‘elat §ite p’rse% grpngl V§XHB?FF$1 é’\‘ﬂrg cﬁé’ﬁf’@ﬁf’tw
similariy‘aﬁyﬂﬁﬁ% i blﬂeﬁ%ﬂﬁ%dly%é qo%e tc;-Qac‘hl &ﬁ%re bnd YRRCYAIL Rot a
ach image 1n a cluste abel ed
word of thel Bvapddeld of diestlestareconeining the phetoct,ithen ithesevent field of

[ tiv t he nant .value i n each
Ph°t°3°ffsrp€g[f’f§h %geyﬂgm?(ﬁ@g@nﬁ‘ﬂn H‘@"P% CHgd of a cluster,
or the image with the | argest distance value in thls

cluster, also calculate the distance values for all
The daifai mngnm ke glusten compositionagd hadlaster Beldarare sipsee i the

O TR T e
allow effica fan\ﬂ’%f%ﬁ*zél getfieh £ of aRisiess thap@kireldving tdiguefiesdommiutated

the various significance of different fields. It is
by a usqrgaan external systém.

Besides being used it for image retrieval purposes, the database can be used as a tool to
complement report generation 34. This would usually be done after a surveying
operation. The single 32 and multiple 44 image databases may provide descriptions of
single or multiple images at various granularity of content. This, together with manual

intervention, may help expedite the report generation process.

The present invention also extends to a computer useable medium having a computer
program code that is configured to cause a processor to execute one or more functions

described above.

Whilst there has been described in the foregoing description a preferred embodiment of
the present invention, it will be understood by those skilled in the art that many
variations or modifications in details of design or construction or operation may be

made without departing from the present inventjon.



possible to obtain a normalized distance for each
cluster and to identify the m ninum candi date anong
w0 2doh@osur rent cluster and its nei ghbors. 20 i mdexscadoz/o00157
cl osest cluster = arg Mn [d! (FringePhoto)] where
i ndi cates the index of tH& n+l clusters in the above
5 The pr&eiPaivesifion ERtedas A allt Ranae akeBbed kibdremhdivefuaipCor in all
~initial cluster of the Fringel mage), and

possibleipgrmpuiatiey apdgembiggiionsent s the normal i zed di st ance
between the fringe image and each cluster i. 25 If
the index of closest cluster corresponds the current
cluster for the fringe inmage, no fringe relocation
needs to be perforned and hence proceed directly to
step 4. Otherwi se. re-categorize, the fringe inmage
into the cluster corresponding the index of closest
cluster. Update the dom nant elenents in each field of
both clusters involved in the relocation and
recal cul ate rel ated distance values. 30 3. ldentify
the image with the second | argest val ue of distance.
Repeat Step 3 until no nore fringe inages need to he
rel ocated. 4. Select another cluster and repeat the
process until all clusters are processed. The nunber
of nei ghbouring clusters nay be greater than two for
clustering fields 35 greater than two. WO 1-004/008
344 PCT/ S&002/ 000157 12 In. the previous exanple. as
the first photo of TS3, Photo 6 is relocated to TS,
after Fringe Relocation. Although it is consistent
with TS3 in terns of the People held, its simlarity
with the Place field in TS2 is nmuch stronger,
according to the weighting rule. The data fromthe
cluster fields may al so be used to update the inmge
field database at 10 42. This is because the
information related to the clusters is considered
trustworthy because it abstracts information com ng
fromseveral inmages. For instance, in the Place field
of the photograph 3 of Table 1, "cited" is a wongly
extracted word. If phonetic simlarity determnes
that CGted and City are close to each other, and that
Cted is not a
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word of the Event Field of the cluster containing the
photo 3, then the event field of t s photo 3 of Table

wo 2db1mfcut d be updated to contain City not G tedr/stre02/000157

data concerning the cluster conposition and the
cluster fields are stored4in the nultiple inmge

Claims dat abase 44. As for the Sill 32, the nmultiple inmge

dat abase 44 should allow efficient and effective
retrieval of clusters that are relevant to queries

f X l .. . .
clHB 8, ol O sl 40 ERMOPY B it dmage i

stbeddatthbash Brdpehss usad ths layt dfbrndaBon CUR &6Bd under a
report generation 34. This would usually be done after

Rluglity, o i fields, Gpelt Seldhavinge predgieemzed diile. e prosietermined
I ma¥- ' descriptions of ?5 single
%@gggFﬁﬁ%ﬁgﬂ?ﬁyées al ‘%ﬁ?ﬁgﬁs granul arity of content.
This. together with manual intervention, may help

xpedi te the report . generation process. The, present
ﬁg@gﬂﬁ & Ggwﬂ%g 8 eleibs! - tehesein dhe prede ersings) il ihficlds
feubREnfhea ®yRULEY. Program code that is configured to
cause a processor to execute one or nore functions 30
descri bed above. Wil st there has been described in

A Bt PR SR oAithed GRrsiasht 17 tMikrfin ShE TR BEaURS mRogeent
Iﬂ&kLkﬁﬂﬂ&Qmﬂhﬁwart that many variations or

noditications in details of design or construction or
operation may be 35 made wi thout departing fromthe

r [ han. VO 2104/ 0118344 PCT/ SG2002/4 000157
L B e e e T S
plickchestelagi ddier individually, or in all possible
Permut ati on and conbi nati ons. WO 2004/ 008344
PCT/ SG2002/ 000157 | z1 Cainms 1. A nethod for

T e o . N
AU L0 S QTR L s i
and convaxteaddn tdxé usigg ah aneaticdpeech recognition engine.

A method as claimed in claim 1, wherein the key information is input by one or
more selected from the group consisting of: keyboard, keypad, touch screen, and

imaging.

A method as claimed in claim 5, wherein each predetermined title is input at the
commencement of the key information for the field relevant for that

predetermined title.

A method as claimed in claim 5, wherein the automatic speech recognition
engine is able to perform one or more functions selected from the group
consisting of:

a. edit its vocabulary;

b. correct frequently occurring transcription errors;

¢c. incorporating new words into it vocabulary; and
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plurality of fields, each field having a predetermnm ned
title, the. predetermned 10 titles form ng part of

wo 2dolveodsey | nformati on. A nethod as cl ai ned i npciraicaik/000157

10.

11.

12.

13.

14.

15.

16.

wherein the predetermned titles of the fields are
deternined by a user. A rféthod as clained in claim1,
dhegrevidinghelphedeter M neldition [ ©S fRke f¢ophitionphratd, while
peopl e, ,and date, A nethod as clainmed in claim2,
whefegizingthsawdi 8P ned titles are event, place,
peopl e and date. 20 A nethod as clained in claim1,
wherein the key information is input as audio and
somethot ed dankeéXh dlkﬁh'n@, ahexamt afetthe asgieeiaput is converted to
reco nitign engi ne. cl.aimed in claim1,

¢ of fe R etﬁﬂmﬁﬂﬁ%ﬂe& A frsatqhﬁé ¢ Ti5ycoyRETRAt wosd in the
1@1 s oucﬂl iR ﬁﬁ@a&rm 60 ??éd%%ehﬂ%e‘&fmléﬁ se(m@fo@e the

eypad, screen, | mag
o amuimmg pﬂedetﬁnﬁmed/lwiee on t]aﬁachd puf ctietaadin rmnpiltx Mﬂlli(élever
i S 1 nput at t he ence 0 key i nformation
‘iﬁlrstiﬁrét ?’ﬁraf'?ﬂé’& eS¢, Oﬂfgf {hag’gelﬂr edet er ni ned
title. 8. A nmethod as clained in claim5, wherein the
automati c speech recognition engine is able to
panétbpdreoplairoed froelein Unethicrsie chaskeer wdormationt fhe ag image is
OI’]SICS ortEx 35 a. edit its vocabulary; b. correct
ﬁ%%&ﬁ‘ﬁ‘? %Ufl}algﬁg transcription errors; c.
| ncor porating new words into it vocabulary; and "' O
20114/0083. 14 PCT /S(.2002/000 is _d, ovi di n
Alneihad as wiaimed 1B gdaim &% vhereimie Cﬂ’éﬁa@gi‘mlflf%ﬁla 181 yn¢ludes

M J)remofeegag‘f%&'ﬁ% ttllﬂce giaolﬁg' &n'sﬂﬂﬁ'é of: global positioning system

coordinates, and camera-related information.

A method as claimed in claim 10, wherein the key information and the character

information are stored in a database.

A method as claimed in claim 1, wherein the key information for a plurality of
digital images is clustered by phonetically similar words that occur in a majority

of the digital images in the cluster.

A method as claimed in claim 13, wherein clustering is achieved by using a

nearest neighbour clustering algorithm based on threshold.

A method as claimed in claim 14, wherein words that occur in the majority of all

digital images in a cluster are used in the clustering process.

A method as claimed in claim 9, wherein the key information for a plurality of

digital images is clustered by phonetically similar words that occur in a majority

of the digital images in the cluster. '
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9. Anethod as clained in claim7, wherein after the
audi o input is converted to text, each of the

WO 2pradetter mned titles is snatched to its count@Ernpioh2/onnls7

17.

18.

19.

20.

21.

22.

23.

24.

25,

26.

word in the 10 audio input, and all words that are
after the predeternined til¢l e and before the. next

0t Ghéthod Gis PlAHRE ahndlaes 16] theredt cldiferRBds Achidied ydirdng a
i nput, whichever occurs first, are extracted as a

3Rt prigkhour slustaring. plgsrighm besedromihrprbaldasvardaiime octur in
Sk EAELE BAARR or LAl g BB

dhii seduhnindhathnsttfing \Wasiesd.n the character information
i ncludes one or nore selected fromthe group

consi sting of: global positioning system coordinates,

- 0 0 .
o R il ¥ M LR S8 9 moft. T BrsBiegined
tthles chay det dependadito pradrictiferasfe tiet preeidtanmiredddtled dating the
%ﬂ.}s A nethod as clainmed in claim1, wherein the key
iCHSBNM BtFSf-or a plurality of digital inages is
clustered by phonetically simlar words that occur in
a mpjority of' the digital inmages in the cluster. 14.
A methedanslavhed redlaim K, avierdin , oneher miore of tst predegrmimed

T B st PRoDSRhr BSeeBBAL, cwne e
chaierBg précegs.ai m 14, wherein words that occur in the

majority of all digital images in a cluster are used
in the clustering process. 16. A nethod as clained in

| ai : s 1A hnformatign for.a.pluralit
o Pl Tl b ) LGS A A By ot b more
giveh|ppederenintifed tides afcCthe sameafofEhed pivirMlitpfoftdigitali igabad, the
images in the cluster. WD 21104/11115344 . )
gieitamanss arsorlysiereqd dy descriptions of a different predetermined title.

A method as claimed in claim 20, wherein to prevent misplacement of a digital

image further clustering processing is conducted for fringe relocation.

A method as claimed in claim 21, wherein data from the clusters after fringe

relocation is used to update the descriptions.

A method as claimed in claim 12, wherein the database stores the digital images

singularly in a single image database.

A method as claimed in claim 12, wherein the database stores the digital images

in clusters in a multiple image database.

A method as claimed in claim 24, wherein there is provided a further database

being a multiple image database for storing digital images in clusters.

A method as claimed in claim 21, wherein fringe relocation is by the steps of:
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17. A nethod as clained in claim 16, wherein
clustering is achieved by using a nearest nei ghbour

wo 2x@lioeser i ng, al gorithm based on threshol d; wetdsctiiaiooosy

27.

28.

29.

30.

occur in the majority of the key information of al
digital images in a clustér being taken into account

t h@ssi:érkhgé ghial@ RpRE&SIRg alfoiiBanteleRbROR Afeld/tatcitout

|n clai m15. wherein one or nore of the predeterm ned
titl esll mggdsén depdngiemt on anot her of the
@ ed eﬁ%é{x“ﬂ gxf}ggaasdlgiange 93 \Evlaenrgthie @Sll%ié: ‘.}Hz?%\ﬁaid%%op b gﬁgﬁesdl gital

al ne erein one®

nmore phaderdafsadeft@ mned 1.-S titles may be
dependent on another of the predetern1ned titles

@0r i ndetereining swbsequeniydiptnerce betwerp thasingleripipeg yalue and its
cIa|nE§a¢éh%h§kggl6 wher ei n when the description for
on I'Vén predeternmned titles are the sane
(fer thlﬁtaﬁhmg ai Irtoymeﬁzadll ghlzal of nhgedistanbe @d diegistldequent
I mages, are clustered by descriptions of a different

pr edefistaRréied title. A method as clainmed in claim 20,

(}Mﬂer e&&n%@'urg eNEHorFhBRGRARARRE Ad andi firb@lized @ﬁ&% uent

rther ering processing is conducted for rlnge
r el ocdisianpes; 228d 30 A nethod as clained in claim 21,

HLT ocnbrish e 188 I5d pibies gl iy dhe pomalised

et hoahst%%c@lo@&ﬁeel%ﬂﬂhhﬁédadwﬁséq%enmgaﬁééa ilbendpkahase
stores the digital images singularly 1n a single

i mge dat abase. 24. A nethod as clained in claim12,

erein th databa re e dj giit- i. T8 A
Aigedel o R R S S bRl s Shpied fpr e
SluRlisesf fislds ipiep &9. wherein there is provided a
further database 35 being a nmultiple inmge database

for storing digital imges in clusters. 26. A method

SRR A\ s, S AR B9 i

titles 18 by keyword spotting.

A method as claimed in claim 9, wherein the matching of the predetermined
titles is by using the automatic speech recognition results and searching for the

predetermined titles.

A computer useable medium comprising a computer program code that is
configured to cause a processor to execute one or more functions as claimed m

claim 1.



17 (a) assigning a value representing a dom nant

element in a field throughout all inmages in the
cluster; (b) determ ning a di stance between the single
i mge value for a single digital inmage and its

cluster; c') determ ning subsequent distances between
the single imge value and its 10 adjacent clusters;
(d) obtaining a normalized val ue of the distance and

t he subsequent distances, (e) conparing the
normal i zed di stance and the normalized subsequent

di stances; and 1 5 (f) placing the single digital
image in the cluster where the normalized distance,
or the normalized subsequent distances, are the

| owest. A nethod as clained in claim26, wherein a
weighing rule is applied for the plurality of fields
in step (c) 20 A nmethod as clained in claim9, wherein
the matching of the predetermned titles is by keyword
spotting. 29. A nmethod as clained in claim9, wherein
the matching of the predetermned 25 titles is by
usi ng the automati c speech recognition results and
searching for the predetermned titles. 30. A
conput er useabl e nmedi um conprising a conputer program
code that is configured to cause a processor to
execute one or nore functions as clained in 30 claim
l.



