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WD 2004/ 008344 PCT/ SG2002/ 000157 1 5 ANNOTATI ON OF
DG TAL | MAGES USING TEXT Filed of the Invention The
W@e@seoi34d nvention rel ates to the annotati on oPCTIBG20AD00157
i mges using text and refers 10 particularly, though
not exclusively, to the anrotation of inmages using
text r eANNRTATION Op DIGITAL IMAGES USINGTEHXT el d
having a predeterm ned title. Background of the
Invention 15 There are presently available a | arge
Filed 808 ®veRQé4 abl € digital image capturing devices
such as, for exanple, digital caneras, canera
attachments for desktop conputers, personal

ters not ut er.s ,,and so forth;
The SAEBN Rl SuigRcls i 1S e ABeo S o heFg, Bitess Seneriertiabisers
partlﬁﬁlﬁﬂif GchB@gh/\ﬁUt l€:;a(01¥14§1|v!:1ye‘J@ﬁd@é Mtﬁf&?&ﬁha@@sﬂ%‘ir{gaﬂék%coﬁ@d ina
gital still drmV|ng i deo) |rrageS|ntothe

Plur%ﬁ)/‘rﬁﬁﬁélld&l eaalhﬁe@&wmuadnra eémnedzmt &t ori ng and
i ndexi ng those i mages for subsequent retrieval is
becom ng a major task. Useful tools are required to
Bacleftehha ofi tise InVettivmy of nanagi ng the digital images. An
automati c i ndexing nodule will conpl ement other nore
established and widely available tools such as
t
e R A RIE D e ol of GOl s Heiiine doyices
sucht g, i fod example eligital siangrasprametay atmtherents ﬂﬁ di@ktolpaborﬁpﬁiers

c informati.on tinme co | abour
persqiigf gﬂ%} pyigrs: aﬂﬁgg%wm ersei?ﬁé.ss%@ fogths ap FHpeazanabled 3G
phon@$. ThEseC ettt wihlthe 3Gt Abbl Rt GBRL, Wil MaBIE al 18atk B R tration

The connerC|aI success of speech recognltlon

of digteh#ill ead maviem (vider) Spaeps into thp pbmmqldr@dsdmhesms arenas.

[ yolce cLi d command .
sorf b ISAAAELTRM Sy 6t AlG0 B B RGBT Mo e
Usefubgmlshﬁe redpiitedt foeenabler0sigilé aayaf rﬁﬁ\/ﬂgﬁfgn’@léaﬁ i@ ifhges. An
|taI caneras Wwith a bujlt-in mcrophones (for

autota %ﬂp@%yn rvdflocompiemsnp other; prdre pstablisherd; gnd  widely
avallﬁgl@Q&QQ %CM@&%&Q@M&%&@I&? Igysl?\ggs !&71’%0@@91 [@(%}X%g%@y and

for speech storage, ['ow speech ann
retrigvalriiefictions. y Paésent techmigeescapt tor idexT ebstentsusing enanually entered

N b
errorfdiiéltotinterpretatio it BB BnteMGvaD QA8 3dfhuring of the image.
PCT/ S&002/ 000157

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-S70, 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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251t is therefore the principal object of the
invention to provide a nethod for the annotation of
waelr@inedd4d mages by recordi ng key information fPCT/E8GLI02/000157
i mge as text. A further object of the inventionis to
record the key information2under a plurality of
It is fth&lelisie @BCHiddigll obj@yi srytir prvediserai prodide 4 Ingethdd for the
Sunmary of the Inventl on Wth the abgve and ot her
annotgkipe of digitel imagss by Freopshieg ket infornation &Y gaelbimassas dext.
met hod for annotating i mages wherein key information
for each image is stored wwth each image as 15 text.
A fuﬁH@' Hyctioffthe imiention isstosteosrddthe kg infarmétioratridey agflurality of
ields, with each field having a predeternmined title.
ﬁeld%ﬁ@%ﬁ@é@@%%ﬁdeﬁrﬂl@?qrﬁm part of the key
information. The predetermned titles of the fields
may be determ ned by a user or nmaybe pre-set by a
Sumsiapplof ehie InMeatiomay be event, place, people, and date;
in any order. 20 The key information may be input as
audi o and converted to text using an automatic speech
Wlthrtﬁg Qe hfNothBYbE)Eets M fn‘i‘ﬂid‘ hd g&kemt iAnahties @ﬁwl@éslaymfeﬂfod for
hose who may have speech ficulties, the key
annotamhg nmamsowhm 1@@ nilfnpmﬂQJnyR eydboisrage Ik episddvith eashrimage as

. 256180 W B PR RSP SAS T o

predétb@xluﬂed EﬁﬂkaeVHiH pffe@éteﬂnhﬁéd mlesi éirar pamed the kéyeinfédmhation. The
the audio mg LS convert&d taq %fgg each of  the
predgemeiaed tiflen oF the Higlds mayybey tmle Y BSE 8T B3HhE BFsssatby 2
d u d re after the
supplit, AThe) 1 bR AR, oo and e o i ng
predeterm ned title or the end of the audio |nput

i chever . occurs f.irst, n be e ed. as
e ik SRERRGR P Dol e e SoErBE 5L Safn oS
spee&? Qagﬁhftio‘ﬁn erf‘g‘?ﬂé nea R RItRERD| ahds BpetidilP forBhRe t Whedhdy have

vocabul ary, correct frequently occurring
speech é:rﬁﬁ@rltlm therkeyrinformatiomoay e inpué b keyheerd éseynaﬁt tourl screen
.. vocabul ary, and provide alternatives in addition to
Or M3 recognition result while 35 recognizing the
audi o i nput. WO 2004/008344 PCT/ S&2002/ 000157 3

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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5 1f desired, character information for an inmage nay
al so recorded for that image. The character
WO ndoanesssd on may be information such as, for erEpGE2/000157
gl obal positioning systen1coord|nates and
canera-rel ated i nformation.3 The key information and
If ddsived cdimraodranformbtdonfdri amnineage mayeles adel:loydesltibr ¢lshtdmage. The

dat ab se. .10 Th dat abase may_store the }%
charpiei EORRHIS BAY yPealifarmaiog wich ity dobstamalsaglobal positioning
systé%ﬁ%@(é{@ﬁ{a‘te‘éeéﬁﬁ caﬁ{erﬁpéjéthil Higihationt he dat abase may store
gital 1mages in clusters as a nultiple imge
dat abase. The key information for a pI urality of

i gi.tal be clustered b t] 15
The §§ intBimaipag e Phafgsier Tormizogn 2t Pritgny Sfhedppfrdgtabase.
The | JfHaSe intayt BRrC ks Y 1tal @nugésegmgﬁaaﬂm Qe.‘suf%}é“lﬁ’l\égg d¥abase.
usi ng a near est nei g bour | usteri ng gor

AltemylVdef prardstitionaHy the @bﬁbh@ myyh&iore e dd&l@é nmpgesons:hfs@rs as a
mul 1gwen te[}aetermned title are the same for the
tfﬁ }rg?get‘%% i gital inmages, the digital inmges are
clustered by descripti ons of a different one of the
redetermned titles. prevent m spl acenent of

The Ef?lj infgrmatigngtor azdumlipy ?fe‘?lg%qﬂdﬁaé?ﬁ gy pe stustesed §y .pélonetlcally
. [ Ot 4]

smi5 UG B St L 05 B0y e OB e lytrin

may\Merathieved by m'sung al ieatelseneiphtarur t:;usmhng fakpodhitign t Bhis mmglaaes based

on ﬂg?é@?‘g’r Iuﬁgx {;e h%}agﬁcil;l Ster @ qjgprﬁ eetgfcfmnégl %8’6 are the same for
the PIRRIRY lof NBEiEN kifﬂdée |thbgfd?g'1€a[‘ Gmage’ ﬂjegﬂlﬁdtérgd[nb?aé&gnﬁﬁbns of a
?%reﬁi key

_ ol d.”Words that occur in the majority o
dlffdrmt ongef |thmpwﬂetanmndd titles Tomaexsst mispdacement ef a nhgxtab émage,

i.nto account in.the.clusteri roc
fort iR u RS ioRohelie FrtPRE® relf B8 o it fraf thgrplusters
can fhBRbBasedab uplgte tiy ®Aefigioisned titles during the
clustering process. 30 Fringe relocation my be by
assigning a value representing a dom nant element in a
Worgée %\li\gj‘el{r.%ﬁ% Eﬁég@?ng (ﬁqt*r r?}lg g@"g@g ifal 1415?: %éﬁzbggsecf‘ dﬁj hpd @ll%gtpermg
procesrsagAlsan d:luSltennth msy ére achigved rb}d esieg ra naﬂiest-amgzhbeur clustering

slgof i PR BeeShd R et SRCwOP A Paey Sf N g pifgmation

of alllidsgi@ ‘iﬁag’é@‘intahﬁuﬁéibﬁﬁﬂ%@%ke@' BitcAMeBSunk $n Eﬁ'éeausterlng process.
obtai ned. The nornali zed di stance and t

Onenerr megtezeld thetpsedptraminedi itlan cuay aheedemgamegp anpgher of the
pred?t‘ﬁﬂg;n%d%h?é b %H@?ﬁs{eﬁngé%%?gsél n the cluster where

e hnor na ance, normal i zed subsequent
di stances, are the |[|owest.

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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WD 2004/ 008344 PCT/ S&002/ 000157 4 5 A weighing rule
may be applied for the plurality of fields in

waleqa/0o83m ng t he subsequent distances. The naRChBaOVH00157
the predetermined titles is by keyword spotting; or
may be by using the 10 autdonmatic speech recognition
results and searching for the predetermned titles.

The, present i nventi provides a conputer useable
A Weighing fyle Sy ResTnp e%?%tﬁﬁ plglity of g@hﬁrﬂl dejgeminti (hy subsequent
dista%i@é%f' gured to cause a processor to execute one or nore
unctions as described above. 15 Description of the
Drawi ngs In order that the invention nay be readily

under st d and put ct.i cal referred
The RiBiaRtEe BEOEREL R HEY 5P ieP ORI S ERY P By e the
autoM@c YleedlPfecbiditibRidsURs arkDscBX RN for 8R! predcdfhiMéd itles.

reference to acconpanying illustrative drawi.ngs, in

which: Figure 1 is a flowchart for a speech
annot at i o ure ustration
The B33 FcBfoRBE B Niger At rier el B0 §5hbR0nEh Bhhputer
progtant Wsdd ki Breoafigiree t6 icehsd HpLEERGEl0 BRCIRE @6 DF matd functions
Description of the Preferred Enbodi nent The i ndexing
as degerifcd ?go‘é%surres that the inmage captured, and the
results of the speech annotation process, are stored
in a nenory device in any multi-nmedia format (e.g. 30
Descivipition ofthe Prawiingsf orth) . Figure 1 shows the indexing
processing after the digital still/noving i mages, and
the associated speech annotations, are downl oaded to
In orfd@xe tﬂap e invditfor i ?tbe”l‘ég&hh}e uh@erbtdod And PRLIAD %rééﬁ%al effect, a
nmedi a conten i mage plus audio) 'into the 1 nmage
prefem:dzamboaumnj off itles xmferltmn Wﬂbnowéogedeemheér’qy wasn Oénmhbmltatwe
rectly into the D)
excayhy il ST ERE o hstotobanie AR EHOE Brdiipe® in Siich?
i nformation usi ng spatial attributes. The further

proceSS|ng is to
Figure 1 isa 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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WO 2004/ 008344 PCT/ S&2002/ 000157 5 5 (a) increase the

signal -to-noise ratio; (b) renove artifacts caused
walewoisg3aecording (i.e. mcrophone and anbi entRCT/SG@HE2/000157

(c) be converted to a suitable format, if necessary.

10 CBIR is Content-Based Inhage Retrieval. Known

| mgge- baseehsptIRcassBIoNolsk ritRf; be described as they

do not formpart of the present invention. As depicted

i n (B gurenave akigacks eRused dutingresprdingnti enmi¢rgphidnesand ambient);

pr eproc ed at 20 to enhance the quality of the

speech signals before being transcribed into text at

t hgc) 15 bAubavered o Speiatlc Remagni idcesafy. ASR') nodul e

22. The ASR 22 can be any comercial off-the-shelf

engine 28 that preferably has the flexibility for word
CBI?ﬂiSt C&gcentﬂﬁ]ge{l rIFHagé il Rn¥ R qmékél-'wse t]?lldgé#ése will not be

I's IS a usefu eature as some words o oca

desctibad as they db met foamepacf ofthapesem ivepiorsons may not

reside in the indigenous vocabulary of the ASR The

ability to add these words can further inprove the

ot Lt .

As RG] T ERARe L, W andld GIRIRED, RO RLpERAIcageddn 20 ©
enhagige thel qualityeplathiey spegplp signaishbefofeobtingy tregserdtatidt inbma¢xt at the

custorg zatign functi ongonba). enhanci ng.t he eech
Automaaig rgkp ec@o%’e(é%%m ?neguéﬁﬁ @ n&%‘ﬂﬁ? :zczngg-{‘}}earﬁﬁf i %tc iR be any
comer@4ISoff-th5sIRE etigide 26 thap g»@éf&@b@t Hha3Gth® N ibRIELS ot Rlo@d editing

the vocabul ary; (b) providing alternatives in addition

and frélnélkﬂemle%éﬂcag‘élé’i}’gﬂﬂcﬂﬁﬁ This i 2 usejp; feature ascengng wordy efrfocal

I+ | - ' fiel I

v D OIS B BAHERTY B ol S R utry o

the ABRacTheatdlityl phaddethegnivbidsrcan ugberfiatprovecthei pekbrmaxticdsof the
L*'lkevvi se, the n ge of famly nenbers can also be

Speech IGCQBRUPR PREIPRES-ASR engi ne as, for home phot ogr aphs,
famly nenbers wll quite often be in the photograph.
The field titles, and commonly used field

To fydber ingrovthe( ASB. modute 220 thef enginey23redodd pyefarablys supped the

in_a fi.el dybased. dj.cti.onary 36. In addition, due to
follgwine &é‘?lﬁ‘-’%sﬁ"‘m%@é?‘e ﬁf’ﬁﬁf’%ss_ in the speech recognition
(@) Preslemsing3he bpwech atdeltd ¢uet Aquhlly Gaturbifg @SRSGiptbh Yerrors,
hel pful to determ ne the original content of the
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 name 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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speech by providing nore detailed informtion about
t he process. WD 2004/ 008344 PCT/ SG002/ 000157 6 5 A
wEe@4destses mi ned syntax for the input structurePOf/SGH92/000157
speech is preferably used. Structured speech has been
used to control nany speech-activated devices such as
A pflidternRheN8§ntar Nfdr Ghb ahpitagielizalrd dfetHeCect i§ Préfetabdl Yused.
hi gh recognition accuracy of these _inplenentations is
Struetyted speerbbiasrhesn ised toneprieb masY apeAchragtivited daviagsauichmg cell
i ndex rds. [ th ot [ . i
oo it ot BRI SR Ged 26, SBlR o RebBligh ooBRAER of these
implexehatbedisf 4dmvied byseeicting fiovedabalary thesemnexds aad dadexed
terms wil] be used as index descriptiaons of the
wordsphlgee, tekey ompationridimsges et Agtcripliop Or r31y sentent, can be

extré\clie%afrl)ﬁptl{eog ﬁiegﬁ‘gﬁﬁ tafbn. OThdse re%ﬂractegtt&gﬁy’ WP HeCufkd as index
amh y por?

scenery, rart, interior design, urban
descsiptidrisnf, the roage Besawde of drdubjecfive nathire dfimdaxseeativmyfobenages

iven the flexjbility to_.define cont.ent. sup-. .
of RrEgorEaoTss (it | e el LG PoStH, IEEPT GorigRx g seting,
cour§8HS; arfll 8 HRD)] R iker AR iV 18 fREMIIY 6 &lefilY gbigmem sub-

T
supplier. For éxanple, in a digital canefa intende
categayres ge tighes that basssuitgheis endexing ggedrayAliernatitelythesganay be pre-
uf act.urer as Event.. Pla Peopl e d te as.the
s G oA ¢ P pTE o T O Mo e T a6 wse

theytnhdyl 1Sse@ by Shidmadifegiarer as Evert, Bluéd, Peaple afé Dateds these would be
donestic use. These sub-categories or titles are for

the mios] gemmeniy,asedycaxdnmost Felesat ditlesgorr geb-paiggaries pfog gyeryday
r £ 1S sh i Qfl : field td
gendill SRR o, " Suilficf or Wis L€ B dIdER S specch
strugxrenpl e, as i s expl ai ned above, in a honme photo
scenario, it may be useful to categorize the photos
into the following fields: Event, Place, People and

The Baki€- spEQIH Sphddse SR Whotvheindribdret NeThd Heldfitit Bart VEFERIA the
or description of 25 the field. Querying the el enénts
categdries rdhe fphetogévideol [Formatrhples 2 isi @xplaiged Meoveoin adomgf photo

the ..,"al bunt. artiti.on.th anscrd b text 4.nto
scenpls, i8 5o BF isp 8 o0 Spls btk Pl IRE WORGVAER flftsp gvens.
Place| Bevplé ixid DateuBellowidgaciefiéldiinthe gt dfrbaticarnifortdescription of
frelds within the text, There nma two wa

A ny be 30, ys to

the {ig}d+ Qperyingfhe elements of tb@%erfgﬂ%\@ﬂf/ﬁ%nblfee@mewgzths? confpyt of the
“a]bfp80r i t hm sequenti al Iy searches through the words in
the text and their alternatives, and then matches 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 alternatives, and then matches the
selected word with the list of keywords, comprising the fields titles words entry. As is
described abo;fe, 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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sel ected word with the Iist of keywords, conprising
the fields titles words entry. As is described above,
wo b4pod3atr word | evel training of the ASR noduP@r/SG2002/000157
enables the fields titles words to be detected with
rel atively high confidence? Thus the interval between
Alterﬁétuteﬂbe thkefieldisegmentetich édntdl®sbe(deg@rdedas @ﬂﬁnFof'ﬂe)yWMd otting
etermne the sub field content of the F' field. V\lg
“Kvéﬂéia@ﬁ@@ém eceprie ot agrsoassignag-leveAprase shing méthyds t Recause -

the s%(t o%l v% g@ﬁ%ﬁﬁé&ﬁ'&&gg %}\Bﬁ%ssg 69 &%ﬁg‘{/ ‘ijzggregésrn?al ger.%hfgur), it is
apprdpﬁlﬁ&dtocmeeﬁe @ramplaty &r epclovessi Mhe Mihinams nubdenofelds fetwo

set of defjned field words Qr titles is preferably
with ng) @@PWEF@ wapnpup.ealthough practicality; guchaas, ayyla; Pla memory, and

t f r EedyN m 0
o 55018 DAY G SRERAIENM e ARG
templatesanaycabé by neededd tasbswblalﬂ atilee woeds r Templaws ity be_ represented

processin eed wi p ovi de maxi aum I | i n
by abHeRcOF SRS riars FU Pk bl ete Sy dths ghrfgation. i
ompARKICLHN He: @Hﬁ)@i‘c@s @Hug‘ﬁt he "exéﬁﬁﬁl@sdyn ﬁﬁee& B&letermine
represented "by a sequence of feature vectors. Upon
whick pari9if itk preageh signal spoest tsnmlmdp a)vhlgh tarsplaf@oﬂ?bm thd begitming
nam
and et A 3t % ACIRKEs corPbe SERPRRG ey HEREL el This ugicates
the rdcBgiitish of toHitedtlin tie fddi.ch tenpl at e. Thus the beginning
15 and ending points of the field words can be
approximately determned. This facilitates the
e [ sl . Fi 3 3
Figule PP Db, 0 I aRRh AL a0 ek Bnoh HERs 10 i
annoﬂatlam scshiopadat thﬂmpt ahe (ﬁmurlﬁelck hﬂﬂmmahistiﬂasttabipn a]'ehEvém‘uPIace,

Peoplg SR TE e aeBmomlion Pl B UERELEF aPFaliept e ttered

field Wrdrlls Whigifl thé" Qeito%ﬁﬁéroﬂlﬁodgﬁ ABR 24 8684 dr Br6ughOSigRal level
W thin the text, either throu%lnj ASR 24 results or

processipg 36 h THE gRRIINg taxs (wxﬂpmm gecmctamg@arewmﬁ@l@ bpekbefore
the né)w ﬁgﬂl derﬁ é% Ege)}({?ﬂ QVdprd% d&%ﬂq g\pr}%lfcogiam %&ixc}neacription of
the re!SﬁeEcﬁWB tﬁyldl Batcilse ©f teadequdniial weyp of d¢1€¢tﬁig fdfld wiolds, there are no
.respect L ldtd Because of the sequentl al _way
restrigfims an %Wf 164 irrds perd to B ergeBized frrpeach; %"cdil%ﬁ?uanor
Wt 4B qﬁﬁg @ 0 bZ r h »
examggid |ao§b|%ﬁcglut F%lromgg%ﬁp e, g gggeecﬁg?)n otqg‘tulﬁeg nE?%& will
after f omgnmﬁltatlloat e. lead Petpl ethe . . Rirace. ficldvertontent wad | that of

“Eve?%%ﬁag?s eop e. tbate ,Leaci.hls a lox%s Sﬁgﬁblflft}? | 191 ﬁg rtngg tthzé1 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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"Event... Place... People... Date...". This allows
flexibility in defining the sub- categories or title
WO pooa/osg3eech structure, and perform ng annot at PONSG1002/000157
i mpages of 30 different categories. In the proposed
speech structure of the anrfot ati on, the content of the
extr®RASHigher fleed1d idfotrh®ion. bWHéhethWeﬁdl@Xhegfmdﬁltaﬂlohl tpkseds 26 is
the end of the annotation, whichever occurs first is
implemented sewestt ieypryctemert ganeraied eandhporeyied Thieghe ASR engine 28
xt
for tg S{i‘{én@%e‘;‘ %i% §‘gfe§5§ 1(z)e\e/ ésaﬁ%]ﬂ)r%lpg?? It)ﬂn% o%%ﬁ,l&fn%\{ﬂego@éld This may
improve %&b peitionS AMdlyas the festiltigg ekaxdtionl peefommmes
descri bing the Event field. These el enents can be
stored directly as the field neta data of the

. e . | T e- e

Digif AR Sei00 5B Bt TAnin e RESR1E, b, St format

repreéettation (forgéreimplevABCIINABORS9eh or WANICODE)f Egardples of such

. Izsagment ation process 26 is inplenented correctly,

info 1%} &egnent generated can be re-fed into the ASR
(EP‘?' (Bfobaf Poglﬁﬁmtnges R %Qid'iﬁatg@ferOﬁgﬁQthtztﬁdéﬁntude where

onging to thec rrespondlng field. "This may

therphaztographw@hmt,lamh'pr as wel | as the resulti ng

extrac rf or manc 10 Di |tal I mages may ,be

« GuETEn RPERAIH SRS COPEU P b Wb s of flsh,
113&[59%53/ Jﬁgﬁ%@tﬁhlsgrfoﬁor exanpl e, ASCIl, |1SO 8859-1
or CEDE Exan'p es of such information are: GPS

(GI obal P05| tioning System coordinates for

i tudel/ | at.i tude altltud wher e e '
i G iy BG4 Sk D S B wE RO RE Bl ir-base
extraAi6h pdbRss 30 QA istor& fiBth Patabafebblto bs asadf fok vasuhlization and/or
| andscape/ portrait node, and so forth. This
retrigvl BREPRETSon descri bes each inmge, and is processed by
an adequat e character-based extraction process 30 and
stored in the database 16 to be used for visualization
The arttaced fidldsrae¢ sioadain tiba rSingde dmagh Ea&nbaseaC‘SEd”)f 32b|’Eis: SID 32

sorh e e Sona o A, S SRR AR B o ok e o
storéﬁQQE 361 Shctbasasd é%ﬁ&rﬁﬁf}t €dni bR ABerl idlag8ACThE 'Hﬁ%aseTBE allows
Storage is for each i mage separately fromall other

effeqtmg@rsd efficiend astatsge eof3mdgx | mﬁ@@gomeé@mm@ terthe image. The
data { f ) g elta%elsﬁéage?ng\}cal b {je%gvanp {I&{g@?} rﬁr@blla n@%l: Qequlred

1nformat10n 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 is 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 a majority of the images of the cluster. For character-based
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dat abase 32 facilitates the retrieval of relevant
i mges, as well as providing the required information
wo eno40e83a¢ t generati on 34 purposes. The accur apgT/e6G2002@00157
field element extraction process 38 is dependent on
the recognition 30 perforfance of the ASR engi ne 28.
ﬂeld{grdcﬁwe@é@cﬂ Heinfeedl lgdfidtati6l, Wetsels] gerdtiohyf bield atgiaites may
re, the collection of images is partjitioned using a
be uged del edriresent e magerfeaturss ofthe 1magey 0§h@ clupter-d cont ent.
The clustering process is then used to group together
images that are simlar. Inages that are simlar
A neaeeOfidghit@uk alustesing hlgstiehnh bgseli ol ttlreshalyl nedysaehivare ehe clustering
strong simlarities in the naon-clusterjng fields, The .
of diggtabiiBressan Thheameal PFIER R OMp casteriag, AguPEY js, described
I i fil f cor di :
belof, °TE Hnd B retel FTBREs Inctd2 g, Jihe Wl ritin R chERRRR iAGrion
Dmin (08105 eih(sithBarity Gglygy) (widl kg OB, imOe My)as obmpared to a threshold
phonetically  simlar words that occur in a majority
T depgndapteon thg §BRlGHORhe ¢l uster. For character-based WO
2004/ 008344 PCT/ S&2002/ 000157 9 5 fields processes
such as interval generation, or sets, intersection of
flel d aiditializetths fxply i =He...nsed to represent the ngjor
Egatures of the imges of the cluster. A nearest
ighbodP clustering al gorithm based on threshold nay
aghi eveiftahe nehridsicRistdgD; &id D] @ith &, (DO fess &g T0ener al
near est nei ghbour clustering algorithmis described 1
ot-bel owthemdMerge ®; embDnear est clusters in step 4 of the

algorith tering criterion DmMn(D ,D) =
n#'n(si m“?@rn%t@%r%?‘%g, yjm) (with xii ED, YymED) is
cenpar ekt the tlasteshol d T dependant on the

application. 1. initialize DO ={xi}; i =1,...,n 15
2. do 3. if any nearest clusters DO and O with

For BAID iPind gﬁﬁaﬁhgﬁ hgmeﬂ'?hc;t@ eﬂ‘b‘hﬁ?{ gﬁng th@z'qa%n@g;ién structure

unti no nerqgl . return the clusters
mentéogdpdbeye,i #ll phetosl taken rdupingHurhdaphot USA kpasingssengrat ldeys or

T T T O T T
“USA Holiday”. Meanwhile, for images taken on the same day, the clustering rule
below may be used so that an excessively large number of images are not in the one
cluster. This enables the clusters to be of a manageable size. It is preferred that the
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 attribute 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

} 1S,



weeks m ght share the sane information in the field

Event. For exanple, this may be "USA Holi day".
woe@anbssike, for images taken on the same day, PEESG2002/000157

clustering rule 25 bel ow may be used so that an

excessively | arge nunber of0inages are not in the one

Photo 3: EvehM8d1@%y in UBA PIRE el 8%rit Gid Plebpid REISDEHO1408prDN 92 10.34 am

Photo 4: EVERNGYEEBId8y BladeNew! York Eitpiktey Pad Pedpadsilt Dere 148iIMO9R 12.50 pm
Photo 5: EveliisA Hellday PRESSew YiorR Oty \Buttery PRR Pedple IEDlark 04 AprilE1292MME56 pm

78,

-

Photo 6: Evelds TN Holldae PlarNewiYiork ity BeakterirRyrk Peopier Jecked e i Amdl 1992r2.01 pm

Photo 7: EvenyUSreHolklhePhiatedy BydetthElliplshiod Baipladack OappadiAprit 1998 286 pm

Photo 8: EviehdSr0Bbliday Mlatdfiesy Bidesd Bitis Istana Béople JackglilsDere 1 pApPtiNI992 2.55 pm - TSs
Photo 9: Eveet WeHolidaples Hegy Rivle Pa0plellatl, dilldhuerd 4 diprit 1982 DA pm
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attribute conputed in seconds, and the threshold used
Tablesl Tseconds For each group of photos Sort the photo
according to the time in which it is taken. Apply the
Thr eshol d- based nearest nei ghbour algorithmon the 35
The FRLR ot iRt Rstefing Recdiised bARShAk thustrd TS £ST®E shd TS3 of
Tseconds Photo 1: Event USA Holiday Place New York
Tablgilt whivbobbws Jhe restis of the gyouping1tooime OVisnI1=100 mihteso The

2:.. BEvent . Hol i in USA Place New York City P I .
fctaS s RV hyoBS RRCHAR iRt dfaR e images
FronPéddh e 62¢he Dddfek in 2QIRkettiat 35 dépéadunt Hohd tha¢histerid@Ariterion,

Pl ace New York Cited People Jack Date 14 %il 1992
the vaiueslor g EarEspongding=(ald: ofU i clyster dngompuied s the/felds that are

. _ Jid | > .
o b EAOBERY SRR PR b b 90
comgiitey., ABpeetant Raibutdfopl 2 clistetindatiteridd is’pr attribl®@fr which its
12. 56 TS. .Photo 6;: Event A i day Pl ace New
valugy g REREY fo RIS A EAHD Ob BE E Bl 0 14 Act! 1902
2.01 pm Photo 7: Event USA Holiday Place Ferry Ride to

Ellis Island People Jack Date 14 April 1992 2.45 pm
For §xvpinde, akiEymbn adadentHol i day Pl ace Ferry Ride to Ellis

I sl and .Peopl e.. Jack, Jil | te 14 Ll 19 . .
1 7oaPERRY e BNt reta Lt el o Rgd Bfhin cact
Pegglde Jack, Jill Date 14 April 1992 3.05 pm Table 1

15 The result of the time_ clustering js conposed of
2.t havordyythet aspysindhesmaiority gifhe anaeerdnaglusterapl e 1 whi ch

shaysg &3 rgatuté € d9p QB tRY Dt Butbrddl, T = 60
m nut e\;seme%e H#elta;t} S t%at %escrl e a cf usltler ave t he
same nanmes as those comng fromthe i mages. From each

the 1o ineris ds R BTG cbPiePo farfRa ¥ TS sl RRR e

corresponding field of the cluster is conputed. For

the fields that are )
e TS;: Event Holiday in USA, Place New York City, Date 14 April 1992, 10:00-

10:34 am.

e TS, : Event USA Holiday , Place New York City, Battery Park, Date 14 April
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

example, TS in Table 1. In this case, Photo 6 should belong to cluster TS, rather than
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20 not dependant fromthe clustering criterion, the
corresponding field of the cluster is not conputed. A
walepenoksmt attribute froma clustering criteriPCI/862082000157

attribute for which its value is expected to be

simlar across the i mages &f the cluster. For exanple,
TSs.t Ebi p@vd:mt suchc emspitacerﬁ.’eit lof phages) i Faingel Relocytidietose Eluster

ds (for exanpl e, closeto Cited) within each
Adapt%%alggrlt%m lt%ﬂtedo Ivﬂuﬁ may henigplemented yn @Ry ©h@ number of
the Event and Pl ace attribute

Wayéafrﬁgglgﬁlggé'c}gﬁt%lwltﬁgsw ite clustering; 30 the

If. oUpomthegroimpsétitm éftthe inittaltdhuseeeing| eshedepentizht field dfra cluster is

Tabl e 1 are, obtai ned: Eveni Holi da

Pl SIEORE & VRBIado EEpRSenbits g‘*oaan% Ffernef@@mo s mhegesdn this

aMplustdoMear- VG, éel% ﬁiﬁhé qﬁya cluP {ef‘Q§ l!igé%ci{ Uik G fié’ld-s ecific

Battery Park, Date 14 Apri |l 2, 12:50 pm-1 8

pnﬂlsﬂi@@ mefictit dtﬂSAbmﬂmdzlsmsty t%ﬂairye tbethe ydommmltmlue in each

&513 Island, Date 14 April 1992, 2:01 - 3:05 pm
er, a cI ustering schene based on simlarities my

X apsethe Hﬁﬁg@ a6 tiNfringk Lbs“caeaasteIF@f théﬂn@%a\mih €he Ta%éest Qistance
Table 1. In this case, Photo shoul d bel on

cI viduein thepclustes, glse eﬁlvawtw@eziwmce(yabm for al ﬁelds between this
@2391826{1?9&{1,15 Zlustys allsdjac‘%ﬁt to t?latp{ge?(lﬁﬂh it ggelgentlyd)elo?%s still

m sp acenen ocat1 on or
Admnt@lthmdaﬂngmht tdpmsaﬁytlm Oﬁ'&@hall?ha propey wb@htmg rule can be

t EEPP&IEE Pitge ?éjlnrgan% t%];l\?arfgﬁg%lgpﬁg:agsqrﬁ%alffgq%lng 1e{dﬁelt is then
i nhidsale & %iaﬁ{ Ianlgomﬁﬁgéa deeardent eddnebids@f afd Gb qa&ﬁr? the

k
is” assigned a value to represent its dlom nant el enen
t hminigioueandidatd aragpessthie wutrbntslustd aod its neighbddsanwhi | e,

each i nmage in | ust is |
el d- s padrdehe afostsl e s M G GbespP Bl
di sparity ach

f i @héte i IndibAes thaendaxBeh@h+1 BRsterd iNdRe hovd opatiSén (Pbeing
the image with the |argest distance value inthis

cl thet edjacents slustare upht thet Heitial seluwiere ofalthesFringelmage), and
fi Ekﬂﬁqg*éﬁhé&‘é} l}elgljg!;e%ts the normalized distance between the fringe image

and each cluster i.

If the index of closest cluster corresponds the current 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.

3. 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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15 image and all other clusters adjacent to that to
which it presently belongs, still through the dom nant
WO ereesm at i ves. Optionally, a proper wei ghtiPOI/86G2082/000157
can be applied to discrimnate the various
significance of different flields. It is then possible
In tHeopiebioak examply, 8 the €ilstihstoaot &'SE,0Phda@hiscleltwhred tars, after
to_identify the _nininmum candi date anong the current

Frm§¢ &%@ﬁtl%&hth@ghér ihessistenbwithn Hscinoteras 95 the Peanle figlhd, its
i S il 1 AR gl ol L
be| ng the adj acent clusters of the initial cluster of

The (gdam 306 MRt IS Tt Sesche BHHE 1PrapRgle thergess Biid datbse at
42. C"hﬁ?ﬁseﬁeda %’ﬁ?‘ fnf&xjﬁ?atloﬂq te@ftocﬂhe%?&tte& i gbRidered trustworthy

correspon e current c uster for the fringe 1 mage,
becanse ft mbstopety mifooetion monmwﬁ’omcseb@rabmna‘ggs nféngt iBsiahcecinctbe Place

& Q h t
tel G158 it D bls” T B S pretleRY Beisal ngE i, Bfoneric
similaPe detefmible® 8RS Cited Uad @itfy arpeiabetot dueh Gedr Nl thel CHERINsSot a
in each field of both usters involved in the

word of HreaEvent Fiald ofctha (clustestcentebting te phaje 3néhenvthe gyent fgld of
j t e ..l argest val ue of
phOtg c{fglﬁac%é{ epeaPég?&Te oﬁﬁ?tfaplcﬁgﬁ%@é&?ri nge i mages
need to be relocated. 4. Select another cluster and

eat the proce s until all S re rocessed
Th eﬁar% FRRASENNG fthe, & ugﬁwemﬁaﬁem @§5 éfl fr&gﬁ & awt gpred in the

layst
SRR A FLIB ST, 8 P15 B R4 o
allowefinpée, andseffetivé ratgevaphbelosterfs thi83re BElovant 6 fjgeries formulated
relocated to ,TS2 after Fringe Relocation. Although it
by ajuser o A0 eXt<Ipdl SYFEM- TS3 in terms of the People field,
its simlarity with the Place field in TS2 is nuch
stronger, according to the weighting rule. The data
Bemﬂesalmmg] asegl it ordmage éfrtagvahﬁymamoﬂl@ei%t@w ¢ay hepisad as & mol to
at T S
comp T thELE ARARGTSE" 1A AR Tl S0 3RV 38ed B surcyng

operhtiots Uil ditiyle 3D€andL1ﬁﬁltlpIe @bﬁﬁdg&&laﬁabam‘s anayppro@itdecdestrijgions of

{romseviaral I mages, For Ptanf in the Place
single or multiple images af 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 invention.



field of the photograph 3 of Table 1, "cited" is a
wrongly extracted word. |f phonetic simlarity
waledognosdmes that Cited and City are cl ose to eBCiISG2002/000157
other, and that Cited is not a word of the Event
Field of the cluster contailhing the photo 3, then the
5 The Gpa‘&ht invehtlowfextedds phatlofedtueds digtlbsedleitie®hdlvid@ally, or in all
pdated to contain City not GCted. The data concerning
POSSM%P@FYU%@@H 2difeBwinatighs-and the cluster fields are
stored in the nmultiple inmage database 44. As for the
SID 32, the nultiple image dat abase 44 should allow
efficient and effective retrieval of clusters that are
rel evant to queries fornulated 20 by a user or an
external system Besides being used it for image
retrieval purposes, the database can be used as a tool
to conplenent report generation 34. This woul d
usual Iy be done after a surveying operation. The
single 32 and nmultiple 44 i mage dat abases may provide
descriptions of 25 single or nultiple images at
various granularity of content. This, together with
manual intervention, may hel p expedite the report
generation process. The present invention al so extends
to a conputer useabl e nmedi um having a conputer
program code that is configured to cause a processor
to execute one or nore functions 30 described above.
Wi | st there has been described in the foregoing
description a preferred enbodi nent of the present
invention, it will be understood by those skilled in
the art that many variations or nodifications in
details of design or construction or operation may be
35 made without departing fromthe present invention.
WO 2004/ 008344 PCT/ S&002/ 000157 13 5 The present
invention extends to all features disclosed either
individually, or in all possible pernmutation and
conbi nati ons. WO 2004/ 008344 PCT/ SG002/ 000157 14 5
Claims 1. A nethod for annotating i mages wherei n key
information for each inage is stored with each inage
as text, the key information being stored under a
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plurality of fields, each field having a predetermnm ned
title, the predetermned 10 titles form ng part of
w0 bw4kesp44 nf ormati on. 2. A nethod as cl ai med i PICB@2002/000157
1, wherein the predetermned titles of the fields are
determ ned by a user. 15 314 A nethod as clained in
Claimkai m 1, wherein the predetermned titles are event,
pl ace, people, and date. 4. A nmethod as clained in
claim2, wherein the predetermned titles are event,
| ac : 0. I .
1 P! ACFegRRORk P40 I} AR ARIR TR e i
anstosginwétht eatht mdgexas texit)theakeypihfommtiion dpigchtored under a

whB }ﬁfty Iﬂ% di ﬂi&g Ie?ﬁ’f g‘PWaﬁ?"gﬁé E‘ggﬁe %E’E%lug?ye 6‘?]8, g}ecprgléetenmned

”Dﬁﬁessﬁhﬁﬁfg%rtfcff‘ﬂ@ﬁé}%ﬂfr&'dﬁoﬁons' sting of. keyboard,
keypad, touch screen, and 1maging. 7. A nmethod as

claimed in cIa|n15 mhereln each predetermned title
s, nput .at comrencenent .of. t he .key i nformat Lan

2. o PRlFonH lifed SRR o MtFRIR S Begr bt Bifmat He felds
ti bdeRleteBmiddBtah@dr.as clainmed in claimb5, wherein the
aut omati c speech recognition engine is able to
performone or nore functions selected fromthe group

3. Coﬂsfm% Figasoélalﬁédain 8%&1{ 1! Ghe e?ﬁ Iy g»?éd}étenﬁineﬁ Qftfes dre event,

requen occurrin ranscription errors; cC.

| npl@c@@ea;ble,mgldmhw words into it vocabul ary; and WO
2004/ 008344 PCT/ S&2002/ 000157 15 5 d. providing
alternatives in addition to final recognition result

4, VV”A' ﬁeﬂfo@%gaélﬁieHQnt é}ﬁnaqd 'vx%e i the %deégﬂﬁw ocfheésdre event,
clained in claim?7, erein a ter t e audi o I nput 1s
cophaeg.tpedple end daggt , each of the predetermined titles
is matched to its counterpart word in the

m

5. A method as claimed in claim 1, wherein the key information is input as audio

and converted to text using an automatic speech recognition engine.

6. 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.

7. 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.

8. 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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10 audio input, and all words that are after the
predeterm ned title and before the next occurring

w@e@deossisi ned title or the end of the audi o | PEIEG2002/000157

10. ¢

11.

12.

13.

14.

15.

16.

whi chever occurs first, are extracted as a
description for that fieldl510. A nethod as clained in
cl di npravyididdge radematilvey apit exdditivhortoatinah deosgrtion megelti swhile
15 also recorded for. that image. 11. A nethod as
cl ai FEEPEUHZIRE therdudip inffer ei n the character infornation
i ncludes one or nore selected fromthe group
consi sting of: global positioning system coordinates,
and mathedasradiated dnichdior Trawvhemin &@r e avdioenuads asnverted to
claimed jn ai m.10, wh 'n.th nformati on a

b Erarhof B PRFGITIET oleB L AGGRL P i ShURSTRBB in the
13au<ﬂo NRHOsh P8Il HRHSTRMAL it @t’téi“tHé red%ﬁﬁﬁieﬂ titReadie¥efore the
i nfornmati on for a plurality of digital inmages is
cI u@tteq?@drrbgg Wﬁ@ﬂnmdlt}ﬂes prnﬂllfacnd/v@if dhe tandio apayr whichever

of th B! S. 1N e cluster. 14.
‘Jt gis?rec?)%faﬁge& eﬁs% E’F%HRHOE} or teﬁleéilih clustering is
achleved by using a nearest nelghbour clustering

aI orlthm based on threshold. 30 15. A nethod as
i method gs elaxmad i clayp ds avhsraip chrsacteranfosmation ifor amimage is

ﬂ&hﬁﬁlré‘% &%ﬁf@“hatﬁ%%‘ot al images in a cluster are used

fGsterin cess. 16. A nethod as clainmed in
cI aim9, wherein the key information for a plurality

35 .digital Iutere honet | caII
ot i TRt eimed e 1. MRere Gt bglacir pkoaagpigh ingludes

| MBAE Sy inthré REIGLYESE th OMRRBRABE: global positi t
PR el BcEtol S the'Blotn) drdind OF. global, posifioning system

cl epardibgtes.andceingrastelatedimfommationachi eved by using a
near est nei ghbour clustering, algorithm based on
threshol d; words that occur in the mpjority of the

kew mbthed aBElaRRedin cdiln 00 ,Giteadin WG Sinfotmatién bisd fe character
being taken intq account in the clusteri ng process. |

o FHormatiopErfoHoted ip p4ptsbesei n cl ai m 15, wherein one or
m)re of the predeterm ned

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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titles may be dependent on another of the
predeterm ned titles during the «clustering process.

wa 20040083t hod as clained in claim 17, wherei n PCBESG2002/000157

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

nore of the predetermined 15 titles nmay be dependent

on another of the predeternibned titles during the

cl usnwthotp apelaiass in 2timAl sTevieeinadustérdigrisdadhievet dymusing a
16, wherein _when the description for one Qr nore .
gi \Epregnsaghbonp Lhveleringy 415%m§mebqsﬁ% ogéhr@slﬂciﬁis vals that occur in

ol e o ) R : .
0 52l b e RS o A gl L iSRS ke
pr enfet scoumdd the ¢lhsteri@d professet hod as clainmed in claim

20, wherein to prevent m splacenent of a digital

i mage further clustering processing is conducted for
FriQgihdd 8CakiRd i elafn 15° WHREO dnéDr Ghét "B%hé Brédedirfined
21, wherein data fromthe clusters after fri.nge

r eltidlesithagh besdemeadent oom paather tofiethd epredétpmiioed titles. dusing the
met :lwo as claimed in claim12, wherein the database

st SHEFPREY STt al i nages singularly in a single

i mage database. 30 24. A nethod as clainmed in claim

12, wherein the database stores the digital imges in

cl ysmetkod ps alapmed inprleim g evhgepimpas €r Ee o the Drrsigteamined
| gj jn gl A hn t ' i ded: .
LR 6, B JSRENE: SRR o REthee iy qupne e

f orchstepinigpgoctisgi t al i nmages in clusters. 26. A nethod

as claimed in claim21, wherein fringe relocation is

by the steps of: WO 2004/008344 PCT/ S&2002/000157 17

S (e ARiAhed é?{ @kﬂﬁ 16ERhESRNVA the AeSQ{PHBATSr one or more
element in a freld throughout all images in the

cl vearpreddiyrmined tittes aregtha sdins tfanthe Hlutahiée of digitak images, the

[ I f ingle digital .im d,jts . .
28 oy B LBl ord RS Rkl Bupsa e
the single image value and its 10 adjacent clusters;

(d) obtaining a normalized value of the distance and .
t héd g\;ﬁp@cﬂg;éammed 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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di stances; (e) conparing the normalized di stance and
the normal i zed subsequent distances; and 15 (f)

w@b@aeiosz44 he single digital inmage in the clustBCT/S&GE02000157

27.

28.

29.

30.

the normalized distance, or the normalized subsequent

di stances, are the lowest.127. A nethod as clained in-

cl g)m 2@ssigtieg eivaluz repieghiting ar dongintust el@périted af fiwld threughout

pl uralit\n/,of fields in step (c). 20 28. A nethod as

cl ai medall imagesiipithe clyfiers ei n t he matching of the

pr et e 1 ned - i fid i . i ) . . .
ﬁgﬂeﬁnﬂlln%%&sﬁﬁc‘% ﬁet@é!%-}ftﬁéﬁgfrgg if bihRg foxﬁagsméefdlgltal

method as cl a in claim he matching o

‘the predeagrandnectlu?&; titles is by using the automatic

speech recogni.tion results and.searchi ng for. the .
or Gdet efRFRBRIAS Tibseateniylistances ETHESP s nele dmagtiyelhe and its
conpri sldaﬁgcéhtggm;er program code that is configured
to cause "a processor to execute one or nore.functions
as(®l ai nb@ining BMmoringlizad] value of the distance and the subsequent
distances;
(e) comparing the normalized distance and the normalized subsequent
distances; and
® placing the single digital image in the cluster where the normalized

distance, or the normalized subsequent distances, are the lowest.

A method as claimed in claim 26, wherein a weighing rule is applied for the

plurality of fields in step (c).

A method as claimed in claim 9, wherein the matching of the predetermined

titles is 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 in

claim 1.



